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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN ILKELERI VE YAZIM KURALLARI

1) AMAC ve KAPSAM

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

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

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

I1) YAYIN iLKELERI

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

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

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

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

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

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

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

-Ticari olmamak kosulu ile makaleyi ¢cogaltabilme hakki.

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

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

IV) ACIK ERISIM POLITIKASI

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

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

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

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

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

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

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

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

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

Makalenin formati ICMJE (International Committee of Medical Journal Editors)

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

VIl) YAZI DiLI

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

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

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

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

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

yararlamlmasi énerilir. Dili ingilizce olan yazilarin mutlaka yazim ve dilbilgisi

acisindan yeterliliklerinin kontrol edilmis olmasi gereklidir. Dil agisindan

yetersiz goriilen yazilar degerlendirmeye alinmazlar..

VIIl) YAZIM KURALLARI

Dergide yayimlanmak lizere gonderilen yazilar, Tiirk Hijyen ve Deneysel Biyoloji

Dergisi yazim kurallarina gére hazirlanmalidir.

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

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

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

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

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

dergimizin makale kabul sistemine yiiklenmelidir.

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

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

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

Tirk Hijyen ve Deneysel Biyoloji Dergisi

Halk Sagligi Genel Mudurligiu

Tel : (0312) 565 55 80

Faks : (0312) 565 55 91

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



TURK HIiJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN iLKELERi VE YAZIM KURALLARI

sirketle bir iliski yoksa, basvuru yazisinda belirtilmelidir.

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

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

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

5. Metin icerisinde bahsedilen birimlerin sembolleri Uluslararasi Birimler

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

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

8. Arastirma yazilar;

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

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

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

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

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

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

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

f) Bulgular: Sadece arastirmada elde edilen bulgular belirtilmelidir.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

14. Bu kurallara uygun olmayan metinler kabul edilmez.

15. Yazarlar teslim ettikleri yazinin bir kopyasini saklamalidir.

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

1) AIM and SCOPE

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

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

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

1I) PUBLISHING POLICY

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

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

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

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

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

-Registered rights rather than copyrights such as patent etc.

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

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

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

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

1V) OPEN ACCESS POLICY

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

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

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

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

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

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

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

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

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

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

VII) LANGUAGE of the JOURNAL

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

VIIl) WRITING RULES

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

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

Articles to be submitted for publication;

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

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

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

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

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

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

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

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

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

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

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

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

8. Research Articles;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9. Research articles should have up to 40 references.

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

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

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

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

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

ETiK iLKELER

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

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

GIKAR GATISMASI POLITIKASI

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

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

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

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

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

Sonrasinda, makalenin degerlendirilmesi icin iki hakem atamir. Hakemler aym
alanda yayinlan olan uzmanlar arasindan secilir. Makaleler ihtiyac halinde
istatistik editérii tarafindan da kontrol edilebilir. Tim makaleler ingilizce
dil editoru tarafindan da incelenir. Hakemlere degerlendirme icin 30 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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Evaluation of immunofixation electrophoresis data of Ankara
Etlik City Hospital

Aziz SENER' (ID), Giilce KIREN?
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(ID), Canan TOPGUOGLU'
, Seyda OZDEMIR'

, Giilsah DEMIRCI® (ID),

, Funda GUCEL' (ID), Serap FIRAT!

ABSTRACT

Objective: Monoclonal gammopathy is the abnormal
proliferation of a single clone of B cell lineages,
producing monoclonal immunoglobulin (M-protein).
Serum protein electrophoresis (SPE) and immunofixation
electrophoresis (IFE) are commonly used to detect
M-protein. IFE is mainly used to detect M-protein
types and clonality. The results of urine and serum
immunofixation electrophoresis (IFE) tests performed in
the laboratory of our newly established hospital were

retrospectively evaluated.

Methods: The included 962

immunofixation electrophoresis results analyzed with

study serum
Hydrasis 2 (Sebia, France) between November 1, 2022,
and May 1, 2023, in our laboratory. In addition, the
results of 51 samples from patients who had paraprotein
bands in serum immunofixation electrophoresis and who
requested urine immunofixation electrophoresis were

included.

Results: Paraprotein band was detected in 220

(22.9%) of 962 serum immunofixation electrophoresis

results. A paraprotein band was detected in

OZET

Amac:  Monoklonal gammopati, = monoklonal
imminoglobulin (M-protein) ureten tek bir B hiicre
klonunun anormal c¢ogalmasidir. Serum protein
elektroforezi (SPE) ve immiinofiksasyon elektroforezi
(IFE) M-proteinini tespit etmek icin yaygin olarak
kullamiir. IFE esas olarak, M-protein tiplerini ve
klonaliteyi tespit etmek icin kullamlir. Yeni kurulan
hastanemizin laboratuvarinda analiz edilmis idrar ve
serum

IFE testlerinin sonuclar retrospektif olarak

degerlendirilmistir.

Yontem: Calismaya laboratuvarimizda 1 Kasim 2022
ile 1 Mayis 2023 tarihleri arasinda Hydrasis 2 (Sebia,
Fransa) ile analiz edilen 962 serum imminfiksasyon
elektroforezi sonucu dahil edilmistir. Ayrica, serum
immiinfiksasyon elektroforezinde paraprotein bantlar

olan ve idrar immunfiksasyon elektroforezi istenen

hastalardan alinan 51 0&rnegin sonuglart da dahil
edilmistir.
Bulgular: Toplam 962 serum immiinfiksasyon

elektroforezi sonucunun 220 (%22,9)’sinde paraprotein

bandi tespit edilmistir. Serum imminfiksasyon
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the wurine immunofixation electrophoresis of 18
(34.6%) of 52 patients with paraprotein bands in
serum immunofixation electrophoresis. In serum
immunofixation electrophoresis, IgG kappa monoclonal
band in 66 (30%) patients, IgG lambda monoclonal band
in 50 (22.7%) patients, IgA kappa monoclonal band in 19
(8.6%) patients, IgA lambda monoclonal band in 14 (6.4%)
patients, free light chain band in 22 (%10) patients were

detected.

Conclusion: We detected IgG kappa as the most
common paraprotein band and IgG lambda as the
second most common paraprotein band. Our study
provided an opportunity to predict the frequency and
type of monoclonal gammopathy detected in our newly
established hospital laboratory and to compare it with
literature data. Moreover, the data obtained in the study
has enabled opportunities for comparison with hospital

laboratories to be established in the future.

Key Words: Monoclonal ~ gammopathy,

immunofixation electrophoresis, plasma cell dyscrasias,

paraproteinaemias

elektroforezinde paraprotein bandi saptanan 52
hastanin 18 (%34,6)’inin idrar immunfiksasyon
elektroforezinde paraprotein bandi saptanmistir.

Serum immdunfiksasyon elektroforezinde 66 (%30)
hastada IgG kappa monoklonal bant, 50 (%22,7) hastada
IgG lambda monoklonal bant, 19 (%8,6) hastada IgA
kappa monoklonal bant, 14 (%6,4) hastada IgA lambda
monoklonal bant, 22 (%10) hastada serbest hafif zincir

bandi tespit edilmistir.

Sonugc: En sik goriilen paraprotein bandi olarak 1gG
kappa ve ikinci en sik gorulen paraprotein bandi olarak
IgG lambda tespit ettik. Calismamiz, yeni kurulan
hastane laboratuvarimizda tespit edilen monoklonal
gammopati sikligin1 ve tipini tahmin etme ve literatiir
verileri ile karsilastirma imkan1 vermistir. Ayrica,
calismada elde edilen veriler, gelecekte kurulacak
hastane laboratuvarlan ile karsilastirma yapilmasina

olanak saglamistir.

Anahtar Kelimeler: Monoklonal gammopati,

immiunfiksasyon elektroforezi, plazma hiicre diskrazileri,

paraproteinemiler

INTRODUCTION

A monoclonal gammopathy is defined as the
electrophoretically and antigenically homogeneous
monoclonal  protein production (M-protein,
paraprotein) of a single clone of B lymphocytes
and/or plasma cells that has proliferated beyond
the

Monoclonal

limits of normal control mechanisms (1).

gammopathy-associated disorders
can be divided into several categories, including
plasma cell dyscrasias (such as multiple myeloma,
smoldering multiple myeloma, and monoclonal
gammopathy of undetermined significance), B-cell
lymphoproliferative disorders (such as non-Hodgkin’s
lymphoma, chronic and

lymphocytic leukemia,

Waldenstrom’s  macroglobulinemia),  connective

Turk Hij Den Biyol Derg

tissue disorders (such as rheumatoid arthritis and

systemic lupus erythematosus), infections (such
as hepatitis C and HIV), dermatological disorders
(such as diffuse plane xanthomatosis and subcorneal
pustular dermatosis), renal disorders (such as anti-
glomerular basement membrane disease and dense
deposit disease), neurological disorders (such as
sporadic late-onset nemaline myopathy and corneal
copper deposition), and other disorders (such as
cryoglobulinemia, capillary leak syndrome, and cold
agglutinin disease) (2).

Serum protein electrophoresis (SPE) and
immunofixation electrophoresis (IFE) are commonly
used to detect M-protein (3). While SPE is a relatively
inexpensive and straightforward method for detecting

M-protein, it has some limitations in detecting low



levels of M-protein or other abnormalities that are
difficult to separate from normal protein bands
(4). In such cases, additional tests such as IFE and
serum free light chain assay may be required to
confirm the presence of abnormal proteins. IFE is
a laboratory technique that uses electrophoresis
and immunoprecipitation methods to separate and
identify proteins in a patient’s blood or urine sample.
It provides greater sensitivity and specificity, higher
resolution, and the ability to detect low levels of target
proteins compared to traditional electrophoresis (5).

In this study, we evaluated the results of urine and
serum IFE tests performed in our newly established
hospital laboratory retrospectively. Our objectives
were to determine the number of patients with
paraprotein bands detected in serum and urine IFE
test results, the types of paraprotein bands detected,
and whether patients with or without paraprotein
bands had a history of plasma cell dyscrasia or a de
novo diagnosis.

MATERIAL and METHOD

We included 962
electrophoresis results that were analyzed in our
Ankara Etlik City Hospital laboratory between
01/11/2022 and 01/05/2023. In addition, 51 specimen
results from patients who had positive bands on serum

serum immunofixation

immunofixation electrophoresis and were requested
to undergo urine immunofixation electrophoresis
were included. Initial results from patients with
more than one IFE result were included. All samples
were analyzed in our laboratory using the Hydrasys 2
analyser (Sebia, France). Final diagnoses of patients
were reviewed. Patients’ clinical diagnoses and
investigations were obtained from our hospital’s
hospital information management system. All
percentages in the study are given at 95% confidence
interval (Cl). All calculations were made from the
website (https://www.openepi.com/Proportion/

Proportion.htm).

The study was approved by the Etlik City Hospital

Clinical Research Ethics Committee (Date: 17.05.2023
and Number: AESH-EK1-2023-155).

RESULTS

The mean age of patients included in the study
was 62.3 years. 498 were female, and 464 were
male of the 962 patients included in the study.

Paraprotein band was detected in 220 (22.9%
[95%Cl: 20.3%-25.6%]) of 962 serum IFE results.
A paraprotein band was detected in the urine
IFE of 18 of 52 (34.6% [95%Cl: 22.7%-48.2%])
patients with paraprotein band in serum IFE.

In serum IFE, IgG kappa monoclonal band in 66
(30.0% [95%Cl: 24.2%-36.3%]) patients, 1gG lambda
monoclonal band in 50 (22.7% [95%Cl: 17.6%-28.6%])
patients, IgA kappa monoclonal band in 19 (8.6%
[95%Cl: 5.4%-12.9%]) patients, IgA lambda monoclonal
band in 14 (6.4% [95%Cl: 3.7%-10.2%]) patients, free
light chain band in 22 (10.0% [95%Cl: 6.5%-14.5%])
patients were detected (Table 1). Among the the
types of monoclonal bands detected in urine IFE,
kappa free light chain bands were detected in seven
(38.9% [95%Cl: 18.9%-62.3%])
free light chain bands were detected in six (33.3%
[95%Cl: 14.8%-56.9%]) patients, and heavy + light
chain monoclonal bands were detected in five (27.8%
[95%Cl: 11.0%-51.3%]) patients. Of the patients with
paraprotein bands detected in serum IFE, 65.9%
(95%Cl:  59.5%-72.0%)
or newly diagnosed with plasma cell dyscrasias. Of

patients, lambda

were previously diagnosed

the patients with bands not detected in serum IFE,
11.3% (95%Cl: 9.2%-13.8%) were previously diagnosed
or newly diagnosed with plasma cell dyscrasia.

DISCUSSION

An abnormal amount of M-protein production
The
serious

characterizes monoclonal gammopathies.

M-protein produced can cause many

complications. These M protein-related complications
can take the form of nephropathy and neuropathy

(6,7). Nephropathy can result from tubular
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Table 1. Paraproteinemia types detected by serum immunofixation electrophoresis

Paraprotein type Number Percentage (%)
1gG-Kappa 66 30.0% (95%Cl: 24.2%-36.3%)
IgG-Lambda 50 22.7% (95%Cl: 17.6%-28.6%)
IgA-Kappa 19 8.6% (95%Cl: 5.4%-12.9%)
IgA-Lambda 14 6.4% (95%Cl: 3.7%-10.2%)
IgM-Kappa 12 5.5% (95%Cl: 3.0%-9.1%)
IgM-Lambda 8 3.6% (95%Cl: 1.7%-6.8%)
Biclonal IgG-Kappa 7 3.2% (95%Cl: 1.4%-6.2%)
Biclonal IgG-Lambda 2 0.9% (95%Cl: 0.2%-3.0%)
IgG-Kappa + Free light chain 7 3.2% (95%Cl: 1.4%-6.2%)
IgG-Lambda + Free light chain 3 1.4% (95%Cl: 0.4%-3.7%)
Biclonal IgA-Lambda 3 1.4% (95%Cl: 0.4%-3.7%)
Biclonal IgG-Kappa + IgG-Lambda 3 1.4% (95%Cl: 0.4%-3.7%)
Biclonal IgM-Kappa 2 0.9% (95%Cl: 0.2%-3.0%)
IgM-Kappa + Free light chain 2 0.9% (95%Cl: 0.2%-3.0%)
22

Free light chain

(16 lambda, 6 kappa)

10.0% (95%Cl: 6.5%-14.5%)

Table showing serum IFE results. The most common type of paraprotein was IgG kappa, and the second most common type
was IgG lambda. All percentages are presented with 95% confidence intervals.

dysfunction caused by M-proteins accumulation
in the renal tubules (7). IFE is used to evaluate
paraproteinemia diagnosis and follow-up and monitor
paraproteinemia-related  complications.  Plasma
cell dyscrasias are among the causes of monoclonal
gammopathy. IFE is used for the diagnosis and
treatment monitoring of plasma cell dyscrasias and is
the gold standard diagnostic method for determining
M protein type and clonality. Determination of
M-protein type is essential for assessing prognosis and
treatment options in multiple myeloma (MM). IgD-
secreting MM has a worse prognosis than other MM
subtypes (8). In our study, we evaluated the results
of IFE analyzed in our newly established hospital
laboratory from the start of analyses until May 2023.

We detected paraprotein bands in 220 of 962
serum IFE results included in the study. The most

common type of paraprotein was IgG kappa, and
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the second most common type was IgG lambda. In
a retrospective study by Dikker et al. evaluating 403
serum IFE results, the paraprotein band detection
rate was, similar to our study. Furthermore, similar
to our data, IgG kappa and IgG lambda were the most
frequently detected paraprotein bands. In addition,
paraprotein bands were detected in the urine IFE
of 22.2% (95%Cl: 20.4%-24.6%) of patients in whom
paraprotein bands were detected in the serum IFE
and urine IFE were requested (9). In a retrospective
study by Ercan et al. evaluating 688 serum IFE results,
the rate of paraprotein band detection was 17.9%
(95%Cl: 15.1%-20.9%). The most common paraprotein
types detected were IgG kappa and IgG lambda.
Our detection rate of both paraprotein bands was
relatively low compared to the study by Ercan et
al. This may be because the detection rates of the
biclonal IgG kappa and IgG lambda paraprotein bands



detected in our study were reported under a separate
heading (10). In a retrospective study by Civil et al.
evaluating the serum IFE results of 6767 patients, the
paraprotein band’s detection rate was 21.4% (95%Cl:
20.4%-22.4%). According to their data, the most
common paraprotein bands detected were IgG kappa
(29.5% [95%Cl: 27.2%-31.9%]) and IgG lambda (12.7%
[95%Cl: 11.1%-14.5%]). In addition, paraprotein bands
were detected in 27 (55.1% [95%Cl: 41.1%-68.5%]) of
49 patients in whom paraprotein bands were detected
in serum IFE and urine IFE were requested. In our
study, this rate was 34.6% (95%Cl: 22.7%-48.2%). When
evaluating both the study by Civil et al. and our study,
it is noteworthy that the rate of urine IFE request
is low in patients with band positivity in serum IFE.
This may explain the difference in the detection
rates of paraprotein bands in urine IFE, as insufficient
samples may have influenced the results (11). In
general, 1gG kappa is detected with the highest
frequency and IgG lambda with the second highest
frequency in the detection frequency of paraprotein
band types, as our data, and also found in studies
performed by retrospective evaluation of serum IFE
results. One of the reasons for this situation may
be that 1gG immunoglobulin comes first when serum
immunoglobulin levels are assessed. Another reason
is that the most significant cause of monoclonal
gammopathy is plasma cell dyscrasia. IgG subtypes
are detected proportionally more often in M-protein
typing in monoclonal gammopathy undetermined
significance and multiple myeloma patients (12, 13).
We found that 11.3% (95%Cl: 9.2%-13.8%) of patients

ACKNOWLEDGMENTS

in whom we could not detect bands in serum IFE
had a plasma cell dyscrasia diagnosis, which may be
due to two reasons. Firstly, we did not differentiate
between newly diagnosed and previously diagnosed
patients and included patients in remission. The
second reason may be due to non-secretory MM
patients. Non-secretory MM has an incidence of 1-5%
of all myelomas. These cases are characterized by the
absence of M protein on SPE and serum IFE. Free light
chain assays are more sensitive in non-secretory MM
cases than SPE (14). We also found that 65.9% (95%Cl:
59.5%-72.0%) of patients in whom we detected
bands in serum IFE were diagnosed with plasma cell
dyscrasia. Monoclonal gammopathy-related diseases
other than the plasma cell dyscrasias mentioned in
the introduction may have caused the remainder.

In laboratory applications, it is crucial to
conduct verification and validation studies prior to
the utilisation of new analyzers. Furthermore, it is
essential to monitor the outcomes subsequent to
the implementation of the analyzer. Our findings
revealed that our results were consistent with
the literature data, which provides reassurance
regarding the reliability of a newly installed
analyzer. We propose that every hospital laboratory
should the

the installation of a new electrophoresis device.

regularly monitor results following

In conclusion, our study provided an opportunity
to predict the frequency and type of monoclonal
gammopathy detected in our newly established
hospital laboratory and to compare it with literature

data. It also contributed data to the literature.

* The 398 patient data used in this study were presented as an oral presentation at the XXIlIth National Congress of Clinical

Biochemistry.

Turk Hij Den Biyol Derg

367



ETHICS COMMITTEE APPROVAL

* The study was approved by the Etlik City Hospital Clinical Research Ethics Committee (Date: 17.05.2023 and Number:
AESH-EK1-2023-155).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Deveci K, Korkmaz S, Sancakdar E, Acibucu D, 8. MacDougall KN, Rafay Khan Niazi M, Rehan M, Xue
Alkan F. The evaluation of serum protein and serum W, Dhar M. Immunoglobulin D multiple myeloma: A
immunofixation electrophoresis results in patients rare variant. Cureus, 2022;14(2):€21912.
with monoclonal and polyclonal gammopathy: A
singl? c.enter experience. Int J Blood Res Disord, 9. Dikker O, Sahin M. Serum immiinfiksasyon
Aular 2 elektroforezi verilerinin degerlendirilmesi: Bir

. yillik deneyim. Tirk Klin Biyokim Derg, 2018;16(3):

2. Murray DL. Laboratory Methods for Analyzing 170-6.

Monoclonal Proteins. In: Uptodate, Post, TW (ED),

Uptodate, Waltham, MA. (Accessed on May 3, 2023) . .

https://www.uptodate.com/contents/laboratory- 10. Er::an it OguzkE, byl 2 Sezve.rvS, Top(/iuoglu )

methods-for-analyzing-monoclonal-proteins LY FM An“ ara s LI ve “’.‘§t‘fm.a
Hastanesi immiinfiksasyon elektroforezi verilerinin
degerlendirilmesi. J Clin Exp Invest, 2013; 4(2):

3. Katzmann JA. Screening panels for monoclonal 148-52.
gammopathies: time to change. Clin Biochem Rev,
2009;30(3):105-11.

11. Civil Y, Bilgici B, Atay MH. (2022). Evaluation of
serum immunofixation electrophoresis and protein

4. \c/;Vahed by, DEECLpE G Cha}pter 7: IO electrophoresis data . Dogu Karadeniz Sag Bil Derg,

ammopathy and Its Detection. In : Hematology 2022:1(2):11-24
and Coagulation. 2015. ? : .

5. Abraham RS, Barnidge DR, Lanza IR. Assessment 12. Kyle Robert A. Prevalence of monoclonal
of Proteins of the Immune System. In: Clinical gammopathy of undetermined significance. New
Immunology, Principles and Practice: Fourth Eng J Med, 2006; 354(13);1362-9.

Edition. Elsevier Inc. 2013:1145-59.
13. Kyle, Robert A. Long-term follow-up of 241 patients

6. Chaudhry HM, Mauermann ML, Rajkumar SV. with monoclonal gammopathy of undetermined
Monoclonal gammopathy-associated peripheral significance: the original Mayo Clinic series 25 years
neuropathy: diagnosis and management. Mayo Clin later. Mayo Clin Proc, 2004;79(7).

Proc, 2017;92(5):838-50.
14, Faramarz Naeim P, Nagesh Rao Sophie X, Song

7. JoanBladé, Cibeira MT. M-protein-related disorders: Wayne W. Grody, Plasma Cell Neoplasms, Atlas of
MGCS. Blood, 2018; 132 (14): 1464-5. Hematopathology. Academic Press, 2013; 481-502.

368 Turk Hij Den Biyol Derg



Arastirma Makalesi/Original Article
Makale Dili “Tiirkge”/Article Language “Turkish”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Kirsehir ilinde Hepatit C enfeksiyonu olan hastalarda Hepatit C
virus genotipleri: 9 yillikk sonuclarin degerlendirilmesi

Tugba AVAN MUTLU'

OZET

Amag: Hepatit C virusu (HCV) kronik hepatitlerin
en onemli nedenlerinden biridir. HCV tedavi 6ncesinde
genotip tayininin yapilmas1 hasta yonetimi acisindan
onerilmektedir. Bu calismada da amacg, Kirsehir
Egitim ve Arastirma Hastanesi Tibbi Mikrobiyoloji
Laboratuvari’na gonderilen HCV RNA pozitif 6rneklerde,

HCV genotip dagiliminin belirlenmesidir.

Yontem: Calismamiza 1 Temmuz 2014 - 1 Temmuz
2023 yillar arasinda HCV genotip tayini icin gonderilen
HCV-RNA pozitif kronik hepatit C’li hastalara ait kan
dahil
verileri, hastane elektronik bilgi sisteminden elde
HCV-RNA  duzeyleri 2014-2022 yillan

arasinda gercek zamanli PCR yontemi Cobas TagMan

ornekleri edilmistir. Hastalarin demografik

edilmistir.

(Roche Diagnostics, Almanya) cihazi ile, 2022 ve 2023
yillarinda Montania 4896 (Anatolia Geneworks, Turkiye)

cihaz ile arastinlmistir.

Bulgular: Orneklerden 84 (%59)’iiniin genotip 1,
15 (%11)’inin genotip 2, 21 (%15)’inin genotip 3 ve 19
(%13)’unun ise genotip 4 oldugu belirlenmistir. Ayrica

3 (%2) hastada mix genotip saptanmistir. Genotip 1

ABSTRACT

Objective: Hepatitis C virus (HCV) is one of the
most important causes of chronic hepatitis. Genotype
determination before HCV treatment is recommended
for patient management. The aim of this study is to
determine the HCV genotype distribution in HCV RNA
positive samples sent to Kirsehir Training and Research

Hospital Medical Microbiology Laboratory.
Methods: Blood samples of HCV-RNA positive chronic

hepatitis C patients sent for HCV genotype determination
between July 1, 2014 and July 1, 2023 were included
in our study. Demographic data of the patients were
obtained from the hospital electronic information
system. HCV-RNA levels were investigated with the real-
time PCR method Cobas TagMan (Roche Diagnostics,
Germany) device between 2014 and 2022, and with the
Montania 4896 (Anatolia Geneworks, Turkey) device in
2022 and 2023.

Results: It was determined that 84 (59%) of the
samples were genotype 1, 15 (11%) were genotype 2,
21 (15%) were genotype 3 and 19 (13%) were genotype
4. Additionally, mixed genotype was detected in 3 (2%)
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olarak saptanan orneklerin 14 (%10)’U genotip 1a, 58
(%41)’i genotip 1b ve 12 (%8)’si genotip 1 olarak tespit
edilmistir. Numunelerden 123 (%87)’u Turk hastalardan
olusurken 19 (%13)’u yabanci uyruklu hastalardan
olusmaktadir. Bu 19 hastanin 6 (%31,5)’sinin genotip
1, 2 (%10,5)’sinin genotip 2, 7(%37)’sinin genotip 3,
3 (%16)’unun genotip 4 ve 1 (%5)’inin mix genotipte
oldugu belirlenmistir.

Sonug: HCV genotiplerinin dagilimi gocler ve
yasam standartlarinin degismesi ile siirekli degisim
gostermektedir. HCV genotiplerinin belirlenmesi ve
takibi, epidemiyolojik verilerin diizenli kaydedilmesine
olanak vermistir. Bu sayede hasta takibi ve yonetiminin
daha katki
calismada, HCV genotip 1b

yapilan calismalara benzer sekilde en yiiksek oranda

sistematik olmasina saglamistir.  Bu

tlkemiz genelinde
gorulmekle birlikte, genotip 1 disindaki genotipler de

hastalarimizda saptanmistir.

Anahtar Kelimeler: Hepatit C virusii, genotip,

epidemiyoloji

patients. Of the samples detected as genotype 1, 14 (10%)
were found to be genotype 1a, 58 (41%) were genotype
1b and 12 (8%) were genotype 1. While 123 (87%) of the
samples consisted of Turkish patients, 19 (13%) of them
consisted of foreign patients. Of these 19 patients, 6
(31.5%) had genotype 1, 2 (10.5%) had genotype 2, 7
(37%) had genotype 3, 3 (16%) had genotype 4 and 1 (%5)

It was determined that were in mixed genotype.

Conclusion: The distribution of HCV genotypes
constantly changes with migration and changing
living standards. Determination and follow-up of HCV
genotypes allowed regular recording of epidemiological
data. In this way, it contribute to more systematic
patient follow-up and management. In this study,
although HCV genotype 1b was seen at the highest rate,
similar to studies conducted throughout our country,
genotypes other than genotype 1 were also detected in

our patients.

Key Words: Hepatitis C virus, genotype,

epidemiology

GIRIS

Hepatit C virusu (HCV), Flaviviridae ailesine
Kronik hepatitlerin %70’inin ve
akut hepatitlerin olarak HCV
gosterilmektedir (1). Kronik HCV enfeksiyonu tedavi

edilmediginde %10-40 oraninda siroza ilerler ve

ait bir virustir.
%20’sinin  nedeni

bunlann da yilda %1-5’inde hepatoselliiler karsinom
gelisir (2).
(1-6) Genotip
1’de 1a ve 1b alt tipleri; genotip 2,3 ve 4’de cok
sayida alt tipler; genotip 5 ve 6’da ise birer alt tip
bulunmaktadir. iclerinde genotip 1a ve 1b’ye kars

Yapilan arastirmalarda virusin alt1
genotipinin  oldugu gosterilmistir:

interferon tedavisine yamt daha azdir ve kronik
karaciger hastalig1 daha hizli gelisir (1, 3). Tirkiye’de
yapilan cesitli calismalarda agirlikli olarak genotip
1b’nin gozlendigi belirlenmistir. Diinya genelinde ise
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en sk genotip 1 ve 3 tespit edilmistir (4). Bu calisma,
HCV RNA pozitif hastalarin HCV genotip tayinlerinin
yapilarak hem klinik tedavi yonetimine destek vermek
hem de bolgemizin HCV genotip epidemiyolojisine
yonelik yillara gore degisimini gostererek literatiire
katki
son yillarda gerceklesmis olan

saglanmasi acisindan onemlidir. Ulkemize
gocler
ile genotip dagiiminin degismis olabilecegi bu

calismanin ayrn1 bir onemini arz etmektedir. Bu

nedeni

calisma ile Kirsehir Egitim ve Arastirma Hastanesi
Tibbi Mikrobiyoloji Laboratuvarinda yapilan HCV
genotiplendirmesine ait sonuclarin retrospektif olarak
degerlendirilmesi ve son dokuz yil icinde genotip
dagilimindaki degisimin incelenmesi amaclanmistir.



GEREC ve YONTEM

Kirsehir Egitim ve Arastirma Hastanesi Tibbi
Mikrobiyoloji Laboratuvarina 1 Temmuz 2014 - 1
Temmuz 2023 yillart arasinda HCV’ye bagli kronik
karaciger hastaligi olan HCV-RNA pozitif hastalardan
HCV genotip tayini icin gonderilen kan orneklerine
ait sonuclar hastane otomasyon sistemi uzerinden
retrospektif olarak incelenmistir. Calismaya 18
yasindan buyilk kadin ve erkek hastalarin verileri
dahil edilmistir. HCV-RNA dizeyleri 2014-2022 yillan
arasinda gercek zamanli PCR yontemi Cobas TagMan
(Roche Diagnostics, Almanya) cihaz1 ile, 2022 ve
2023 yillarinda Montania 4896 (Anatolia Geneworks,
Turkiye) cihaz1 ile arastinlmistir. HCV-RNA pozitif
saptanan kisilerden steril kosullarda alinan venoz
kandan serum ayrilmis ve calisma gunine kadar
-40° C’de saklanmistir. HCV RNA genotip calismasi,
genotip 1a, 1b, 2, 3, 4, 5a ve 6’y1 saptayan 2014-
2018 wyillann arasinda Linear Array Hepatitis C virus
Genotyping Test (Roche Diagnostics, Almanya); 2018-
2022 yillann arasinda ABI 3130xl genetic analyzer
(Applied Biosystems, MA, U.S.A); 2022 yili sonrasi
Montania 4896 Geneworks, Tirkiye)
cihazlan ile tespit edilmistir. Veriler Microsoft Excel®
’e girilerek dizenlenmistir. Ortalama, standart sapma

(Anatolia

ve ylizde degerler hesaplanarak gerekli kiyaslamalar
yapilmistir.

Bu calisma, Kirsehir Ahi Evran Universitesi Tip
Fakultesi Klinik Arastirmalar Etik Kurulu’nun onayi

ile gerceklestirilmistir (Tarih:27.09.2022, Karar no:
2022-17/159).

BULGULAR

Toplam 142 hastadan alinan veriler incelenmistir.
Hastalardan 75 (%52,8)’inin kadin 67 (%47,2)’sinin
erkek oldugu, yaslarinin 21 ile 92 arasinda degistigi,
yas ortalamalarinin 59,4(+18,9) oldugu gozlenmistir.
Hastalara ait viral yuk 3,94x10? kopya/ml ile 3,92x107
kopya/ml arasinda bulunmus, ortalama deger
1,4x10° kopya/ml olarak saptanmistir. Orneklerden
84 (%59,1)’Unun genotip 1, 15 (%10,5)’inin genotip
2, 21 (%14,7)’inin genotip 3 ve 19 (%13,3)’unun ise
genotip 4 oldugu belirlenmistir. Ayrica 3(%2) hastada
miks (1+2,3+6, 3+4+6) genotip saptanmistir. Genotip
1 olarak saptanan orneklerin 14 (%10)’U genotip 1a,
58 (%41)’i genotip 1b ve 12 (%8)’si genotip 1 olarak
tespit edilmistir (Tablo 1). Numunelerden 123 (%87)’u
Turk hastalara aitken 19 (%13)’u yabanci uyruklu
hastalardandir. Bu 19 hastanin 6 (%31,5)’sinin genotip
1, 2 (%10,5)’sinin genotip 2, 7 (%37)’sinin genotip 3,
3 (%16)’Unun genotip 4 ve 1 (%5)’inin miks (3+4+6)
genotipte oldugu belirlenmistir. Yillara gore degisim
incelendiginde her yil en sik goriilen tip genotip 1
iken sadece 2023 yiinin ilk yarisinda en sik goriulen
tip genotip 3 olarak tespit edilmistir. Calismada
incelenen hasta verilerinin yillara gore degisimi Sekil
1’de verilmistir.

3 W4 W]1a+1b M Miks

Sekil 1. Saptanan HCV genotiplerinin yillara gore dagiimi
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Tablo 1. HCV genotip tiirlerinin; yas, cinsiyet ve yabanci uyruklu hasta sayisina gore dagilim

Genotip i"’% Yas [Ort(+55)] Kna'(d/l)n E\”:ees')( Uyrukllal:-la:sctla n(%)
1 84(59,1) 62,8(217,3) 45(53,5) 39(46,5) 6(%31,5)
2 15(10,5) 61,6(:15,3) 13(86,6) 2(13,4) 2(%10,5)
3 21(14,7) 38,8(:14,2) 5(23,8) 16(76,2) 7(%37,0)
4 19(13,3) 66,1(:18,6) 11(57,8) 8(42,2) 3(%16,0)
Miks 32,1 55,3(225,5) 1(33,3) 2(66,6) 1(%5,0)
Toplam 142(100,0) 59,4(+18,9) 75(52,8) 67(47,2) 19 (100,0)

372

Ort:Ortalama, SS: Standart Sapma

TARTISMA

Gelismekte olan ulkelerde basta olmak uzere HCV
enfeksiyonu, tim diinyada yaygin olmasi ve heniiz bir
asisinin olmamasi nedeni ile onemli bir halk sagligi
sorunu olarak hayatimizda yer almistir. Calismamiz,
hastanemizin il genelindeki tek hastane olmasi
nedeniyle Kirsehir ilindeki HCV genotip verilerinin
son dokuz yillik degisimini sunmustur. Diinya Saglik
Orgiitii verilerine gore kiiresel olarak, 58 milyon
insanda kronik hepatit C virusii enfeksiyonu oldugu,
her yil yaklasik 1,5 milyon yeni enfeksiyon meydana
geldigi ve 2019’da yaklasik 290 bin kisinin hepatit
C nedeniyle siroz ve hepatoselliiler karsinomdan
oldiigii tahmin edilmistir (5).

Prognoz ve antiviral tedavinin etkisini degistiren
HCV’nin bircok genotipi bildirilmistir. Bu nedenle
tedavi oncesi genotip tanimlamasinin yapilmasi
uzmanlarca onerilmistir. HCV genotipleri diinya
genelinde cografi olarak farkliliklar gosterse de
genotip 1 %49 oran ile en sik tespit edilirken; genotip
3 (%17,9), genotip 4 (%16,8), genotip 2 (%2,0) ve
genotip 6 (%1,4) sirayla onu takip etmistir (6).
Genotip 1, Amerika, Avrupa, Avustralya, Yeni Zelanda,
Orta Asya ve Dogu Asya’da; genotip 2 ozellikle
Bat1 Afrika’da; genotip 3 Hindistan ve Pakistan’da;
genotip 4 Sahraalt1 Afrika, Kuzey Afrika ve Orta
Dogu’da; genotip 5 Giiney Afrika’da; genotip 6 ise

Turk Hij Den Biyol Derg

Giiney Dogu Asya’da baskin olarak tespit edilmistir
(7,8). Genotip 4 enfeksiyon oranlarinin %95’i astig
Ulkeler arasinda Suriye, Misir, Kongo, Sudan, Gabon
ve Katar yer aldig1 bildirilmistir (9,10). Kayman ve
ark.’nin yaptig1 calismada, 1995-2011 yillar arasinda
ilkemizde yapilan HCV genotip dagilimim inceleyen
calismalar derlenmistir. Bu calismada toplam 23
merkezde yapilan calismalarin verileri incelenmistir.
Calismalarin sonucunda %57,6 oraniyla en cok genotip
tip1b’nin goriildigl, bunu %32 ile tip 4, %3,2 ile tip
2, %2,4 ile tip 1a ve 1, %1 ile tip 3’Un takip ettigi
belirtilmistir (11). 2012 sonras1 yapilan calismalar da
Tablo 2’de ozetlenmistir. 2012-2023 yillan arasinda
yapilan bu calismalarda toplam 3.837 numune
calisilmis ve en cok genotip 1b’nin (%47) oldugu,
genotip 1b’den sonra genotip 1(%23) ve 3(%11)’ln
onu takip ettigi gozlemlenmistir (Tablo 2). Bu tabloya
gore 2012 sonrasi genotip 2 ve 4 %5’er oraninda
tepit edilmislerdir. Calismamizda da en sik gorilen
tip, genotip 1b (%41) olurken onu genotip 3(%15)
ve 4(%13) takip etmistir.
%11 oraninda tespit edilmistir. Ulkemiz verileri

Calismamizda genotip 2

incelendiginde en sik goriilen tipin yillar boyunca
ayni yani genotip 1b olarak kaldig1 gozlemlenmistir.
Hem kendi calismamiz hem de Tablo 2’de verileri olan
diger calismalarin sonuclar1 dogrultusunda 2012 yili
sonrasi ikinci siklikta gorilen tipin daha cok genotip
3 yoniinde degistigi tarafimizca yorumlanmistir (11-



Tablo 2. Ulkemizde 2012-2023 yillan arasinda HCV genotipleme dagilim ile ilgili yapilan calisma verileri (11-22).

Arastirmaci Referans Sehir Yil n 1a 1b 1 2 3 4 Miks
gflf LB 11 Kayseri 2012 375 24 12 4 120 5
2:(@(;1 e 12 Kahramanmaras 2013 67 - - 27 - 40
Oztiirk ve ark. 13 Adana-Hatay 2013 639 12 455 - 76 85 11
Saglik I. ve ark. 4 Antalya 2014 422 62 267 23 15 47 7 1
Aktas ve ark. 14 DL el 2014 108 9 94 - - 4
> Bolgesi

PRSI, TG 3 Nevsehir 2015 170 - 64 78 25 2 1
S s 15  Adiyaman 016 71 6 51 3 8 3
Us T. ve ark. 16 Eskisehir 2017 203 5 36 151 3 4 4
Ul e 17 istanbul 2018 ) 2 12
ark.
0z S. ve ark. 18 Sakarya 2019 235 13 182 5 2 20 7 6
zi‘I:' ARPANES 19 istanbul 2020 685 52 222 325 22 49 15
Gl 1D, 20 Konya 2020 240 32 142 12 13 34 7
ve ark.
Anici N. ve ark. 21 istanbul 2022 38 41 229 29 10 59 8 10
SsElgRzok 2 Mersin 2023 200 53 65 1 11 41 24 6
T. ve ark.
Toblam ) ] 3837 307 1807 888 199 404 204 28

P (%100)  (%8) (%47) (%23) (%5) (%11) (%5)  (%1)

22). Genotip 6, tek basina hicbir hastamizda tespit
edilmemis olup miks enfeksiyon (3+6, 3+4+6) olarak
hastanemizde ilk defa 2023 yilinda tespit edilmistir.
Calismamiz verilerinde yas ve cinsiyete gore
genotip cesitleri sikig1 da incelenmistir. Bu veriler
arasinda genotip 3’Un tespit edildigi hastalarin
yas ortalamasinin, diger genotiplere oranla daha
diisiik oldugu ve daha cok erkeklerde tespit edildigi
gorilmektedir (Tablo 1). Son zamanlarda Mersin ve
Van’da yapilan benzer calismalarda da calismamiz
verileri ile uyumlu sekilde genotip 3, daha cok erkek
ve genc hastalar arasinda tespit edilmistir (22, 23).

Calismamizda genotip 1, 2 ve 4’Un daha cok yasli ve
kadin hastalarda oldugu gozlemlenmisdir. Adana’da
yapilan bir calismada genotip 3 enfeksiyonu olan
hastalarin yaklasik %45’i, genotip 2 enfeksiyonu
olan hastalarn ise %33,3’Unde damar ici uyusturucu
kullanimi oldugu ve bu hasta grubunun cogunlugunu
(%83,3)
(24). Mersin’de yapilan bir calismada, cinsiyete gore

genc erkeklerden olustugu bildirilmistir
genotip dagilimi; genotip 1a erkeklerde, genotip 1b
ise kadinlarda anlamli olarak daha fazla saptanmis;
genotip 4 ile enfekte hastalarda kadinlarin daha
baskin oldugu gorilmistiir (22). Van’da yapilan
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calismada ise hastalarin cinsiyetlerine gore genotip
dagiim arasinda anlamli bir farkliik izlenmedigi
bildirilmistir (23).
Calismamizda yabanci uyruklu vatandaslarda
en sik gorlilen tip ise genotip 3 (%37) olarak tespit
edilmistir. Dunya siralamasinda ikinci (tim HCV
enfeksiyonlarinin %25’i) sirada yer alan genotip 3
genellikle dusuk-orta gelirli Ulkelerde ve damar ici
uyusturucu kullananlarda daha yaygin saptanmistir
(25,26). 2012 oncesi calismalarda genotip 3 oram
%1 iken 2012 sonras1 yapilan calismalarda bu oran
%11’e yukselmistir (11) (Tablo 2). Bizim calismamizda
da genotip 3 sayis1 ozellikle 2023 yilinda daha fazla
artmistir (Sekil 1). Bunun nedeninin ozellikle son
yillarda Ulkemize dusiik-orta gelirli ilkelerden
basta olmak Uzere cok fazla goc almasi ve damar
ici ilac kullanim oranlarimin artmasi olabilecegi
seklinde dusiiniilmiistiir (27). istanbul’da yapilan
bir calismada hem Turk hastalarda hem de yabanci
uyruklu hastalarda en sik tipin genotip 1b oldugu
ancak genotip 2,3 ve miks tiplerin yabanci uyruklu
hastalarda yiiksek oranda saptandigi belirtilmistir
(21). Mersin’de yapilan calismada Tirk hastalarda
en sik genotip 1b; yabanci uyruklu hastalarda en sik
genotip 4’lin saptandig bildirilmistir (22).
Calismamizda u¢ hastada miks enfeksiyon
tespit edilmistir. Hastalarda miks HCV genotipinin
nadiren gozikebilecegi yapilan bazi calismalarda
(28). madde

gosterilmistir Ozellikle damar ici

ETIK KURUL ONAYI

kullanan kisilerde ve homosekstel cinsel iliskide
bulunan erkeklerde miks genotip orani %25-39 olarak
tespit edilmistir (29). Miks genotip enfeksiyonlan
icin risk faktorleri arasinda kan nakli, kan urtnlerinin
kullanimi, igne veya siringalarin birden fazla
kullanilmas1, tiras makinelerinin, delici aletlerin,
tirnak makasi ve dis fircalaninin paylasilmas1 ve dis
ameliyatlar1 yer almistir (30).

Calismamiz hastanemizde hedefe yonelik tedavi
verilmesinde ve enfeksiyonun kontrol edilmesinde
gerekli temel bilgileri sunmustur. Hasta sayimzin az
olmas ve tek merkez verilerini icermesi calismamizi
kisitlasa da son dokuz yilda hastanemiz verilerini
sunmasi yonunden onem arz etmistir. Calismamizin
bir diger kisitliigi ise dokuz yil gibi uzun bir déneme
ait verilerin retrospektif olarak incelendigi bu siirecte
calisilan yontemin ara ara degismesidir. Bu degisikligin
calisma nasil etkiledigi
bir calisma yapilmadig
Ulkemizin diger bolgelerinde oldugu gibi Kirsehir

sonuclarin prospektif

icin  bilinmemektedir.
icin referans merkezi olan kurumumuzda en sik
gorulen HCV genotipi 1b olarak saptanmistir. HCV
genotip verilerinin goc hareketlerinden etkilenmesi
ve yasam standartlarinin siirekli degismesi nedeni
ile aralikhi olarak glincellenmesi, epidemiyolojik
verilerin guncel tutulmasi, as1 calismalar1 ve yeni
tedavi protokollerinin gelistirilmesi acisindan onemli
gorulmustur.

* Bu calisma, Kirsehir Ahi Evran Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu’nun onay1 ile gerceklestirilmistir

(TariH:27.09.2022, Karar no: 2022-17/159).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Tiirkiye’de tansiyon, kan sekeri ve kolesterol olciimii koruyucu

saglik hizmetlerinin kullanimin1 etkileyen faktorler, 2019 yih

Leyla KANMAZ DEMIR!

, Ozgiir UGURLUOGLU?

OZET

Amag: Bu calismanin amaci, Turkiye’de koruyucu

saglik hizmetlerinin (tansiyon olciimii, kolesterol
olciimu ve kan sekeri olcimu) kullanim diizeyini ortaya
koymak ve bireylerin koruyucu saglik hizmetlerini
kullanmasinda etkili oldugu

disundlen  bireysel,

sosyodemografik, toplumsal ve sistemsel faktorleri

tespit etmektir.

Yontem: Calismada, Tirkiye Istatistik Kurumu
tarafindan ulusal diizeyde dizenli
2019 wyih

kullamlmistir. Tirkiye Saglik Arastirmasi’na katilan 18

olarak yapilan

Tlrkiye Saglik Arastirmasi veri seti
yas ve uzerindeki toplam 16.253 bireyden elde edilen
veriler SPSS 23.0 (Statistical Package for the Social

Sciences) programi kullanilarak analiz edilmistir.
Bulgular: Arastirmada yapilan analiz sonuglarina

katiimcilarin ~ %88,6’s1 %83,7’si

ve %88,9’u kan olcturmustur.

Katiimcilar arasindan kadinlar, yasli bireyler, egitim

gore tansiyon,

kolesterol sekeri
diizeyi yiiksek olanlar, fiziksel aktivite yapanlar, saglik

statusu daha kot olanlar, cevrelerinden sosyal destek

ABSTRACT

Objective: The aim of this study is to reveal the
level of use of preventive health services (blood pressure
measurement, cholesterol measurement and blood sugar
measurement) in Tirkiye and to determine individual,
sociodemographic, social and systemic factors that are
thought to be effective in individuals’ use of preventive

health services.

Methods: In the study, the Tirkiye Health Survey
2019 data set, which is regularly conducted at the
national level by the Turkish Statistical Institute, was
used. Data obtained from a total of 16.253 individuals
aged 18 and over who participated in the Tirkiye Health
Survey were analyzed using the SPSS 23.0 (Statistical

Package for the Social Sciences) program.

Results: According to the results obtained as a result
of the analyzes carried out in the research, 88.6% of the
participants had their blood pressure measured, 83.7%
had their cholesterol measured and 88.9% had their blood
sugar measured. It has been determined that among the

participants, women, older individuals, those with higher
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saglayabilenler ve sosyal giivence kapsaminda olanlarin
koruyucu saglik hizmetlerini daha fazla kullandig
tespit edilmistir.

Sonug: Koruyucu saglik hizmetlerinin dizenli ve
etkili bir sekilde kullanilmasi, toplumun saglik diizeyini
ylikseltmek ve saglik hizmetleri maliyetlerini azaltmak
acisindan onemli bir yontemdir. Bu calisma, Tirkiye’de
yasayan bireylerin tansiyon, kolesterol ve kan sekeri
olctirme diizeylerini ve bunu etkileyen faktorleri
ortaya koyarak uluslararas1 karsilastirmalara imkan
saglamaktadir. Ayrica, koruyucu saglik hizmetleri
farkindaligim gelistirerek bu hizmetlerin kullanimini
artirmak ve tesvik etmek icin uygulanan politikalarin
gozden gecirilmesi acisindan onem tasimaktadir.
Bu baglamda, sunulan saglik hizmetlerine erisimin
kolaylastirilmas1  ve  kalitesinin iyilestirilmesi;
egitimin niteligi ve niceliginin yikseltilmesi; koruyucu
hizmetlerin hangi yas gruplarinda ve ne siklikla
alinmasi gerektigine dair bilgilendirmeler yapilmasi ile

surecin etkin bir sekilde izlenmesinin bu hizmetlerin

erken  donemlerde  kullammin1  destekleyecegi
disunulmektedir.
Anahtar Kelimeler: Koruyucu saglik hizmetleri,

tansiyon oOlctiirme, kolesterol olctiirme, kan sekeri

olctirme, Turkiye

education levels, those who engage in physical activity,
those with poorer health status, those who can receive
social support from their surroundings, and those with
social security coverage use preventive health services
more.

Conclusion: The regular and effective use of
preventive health services is an important method
for improving public health and reducing healthcare
costs. This study enables international comparisons by
revealing the blood pressure, cholesterol and blood
sugar measurement levels of individuals living in
Turkiye and the factors that affect them. In addition,
the study is important in terms of reviewing the policies
implemented to increase and encourage the use of
these services by raising awareness of preventive health
services. In this context, it is thought that facilitating
access to provided healthcare services and improving
their quality; increasing the quality and quantity of
education; providing information on which age groups
and how often preventive services should be received;
and effectively monitoring the process will support the

use of these services in the early stages.

Key Words: Preventive health services, blood
pressure measurement, cholesterol measurement, blood

sugar measurement, Turkiye

GIRIS

Gunumuze kadar dinya capinda olime neden
olan hastaliklar incelendiginde, bulasici olmayan
hastaliklarin  6lim nedenleri

icerisindeki payinin

siirekli olarak arttigi ve 2023 yilinda diinyada
dortte

olmayan hastaliklardan kaynaklandig1 gorilmistir

gerceklesen olumlerin tcunun  bulasicl
(1). Diinya Saglik Orgiitii’ne gére bu egilimin devam
etmesi durumunda 2048 yilina kadar tim olumler
icerisinde bulasic1 olmayan hastaliklarin payinin
%86’ya ulasacagr tahmin edilmektedir. Tirkiye’de

en giincel verilerle 2023 yilinda gerceklesen olumler

Turk Hij Den Biyol Derg

incelendiginde, toplam oliimlerin %33,4’liniin dolasim
sistemi hastaliklarindan; %15’inin kanser turlerinden
ve %13,2’sinin  solunum sistemi hastaliklarindan
kaynaklandig1 (2) ve bu oranlarin 2019 yilindan
itibaren benzer bir seyirde devam ettigi tespit
edilmistir. Kalp hastaligi, akciger hastaligi, kanser
turleri ve felc gibi olum nedenlerinin aslinda
onlem alinabilir ve korunabilir hastaliklar olmasi
(3) artan olimlerin 6nlenmesinde koruyucu saglik
hizmetlerinin  onemini
Nifus

Turkiye’de yasli nufus olarak kabul edilen 65 yas

giindeme getirmektedir.

acisindan degerlendirildiginde

ve Uzerindeki nifusun son bes yilda %21,4 artarak



2023 yilinda
Nufus projeksiyonlarina gore yasli nufus dizeyinin

%10,2’ye yiikseldigi gorilmektedir.
Tilrkiye’de 2060 yilina kadar %22,6’ya yiikselecegi
tahmin edilmektedir (4). Artan yash nufus, insanlarin
saglikli
yeteneklerini gelistirmek ve siirekliligini saglamak

kalmalarina olanak taniyan fonksiyonel

icin saglikli yaslanmanin onemini pekistirmektedir.
Saglikli
zihinsel kapasitelerini korumayi degil, aym zamanda

yaslanma yalmzca yastilarin fiziksel ve

kaynaklarn onlara erisilebilir kilmay1 da icermektedir.
Ancak yaslanan nifus nedeniyle olum oranlarinin
artmas1 ve hastalik yiikiinde meydana gelen artislar
saglik harcamalarinin ve saglik hizmetleri finansman
Uzerindeki yikin de artmasina neden olmaktadir.
Bu nedenle hastalik ve sakatliklarin onlenmesi ve
yonetimi yaslanan bir toplum icin gin gectikce
daha fazla 6nem kazanmakta ve saglikli yaslanmak
icin kullanmlan stratejilerden biri olan koruma
yaklasiminin  onemini gundeme getirmektedir (5).

1940’larin sonlarinda Leavell ve Clark tarafindan
ortaya atilan koruma diizeyleri birincil, ikincil ve
ucuncul koruma olmak uzere g diizeyde ele ainmistir
(6). Risk faktorleri mevcut iken hastalik nedenlerini
ve risk faktorlerini kontrol ederek hastalik insidansini
sinirlamayr amaclayan birincil koruma, belirli bir
hastaliga ya da potansiyel hasta grubuna uygulanabilir
bagisiklama, aile planlamasi, dogum oncesi bakim,
obez bireylerde koroner arter hastalig1 veya diyabet
gelisimini onlemek amaciyla diyet ve egzersiz
programlan gibi hizmetler ve olcumleri icermektedir
(7, 8). Hastaligin baslangici ile tan1 zamani arasindaki
déneme yonelik olan ve dogal seyrinde olan hastaliga
uygulanarak hastaligin ciddi bir asamaya ilerlemesini
durdurmayi,  boylelikle hastaligin  prevalansin
azaltmay1 amagclayan ikincil koruma, saglik sorununun
erken teshisi yoluyla yayilmasini engellemek ve
uzun vadeli etkilerini azaltmak ya da onlemeye
yonelik kanser taramalan, tansiyon, kolesterol ve
kan sekeri olcumleri gibi girisimleri icermektedir (7,
9). Uciinciil koruma ise, birincil ve ikincil korunma
olanaklarindan tanida

yararlanamamis ve gec

kalinmis hastalarda en iyi tedavi ve rehabilitasyon

olanaklart yoluyla komplikasyonlardan kaginmaya
dayali hizmetleri ifade etmektedir. Diyabeti olan
kisinin g6z komplikasyonlar1 varken korliigin ya da
diyabetik noropatisi varken bacak amputasyonlarinin
engellenmesi gibi yaklasimlar gec hastalik doneminde
hastaligin birey ya da toplum Uzerindeki etkilerini
sinirlandirmak  amaciyla uygulanan teknik ve
stratejilerdir (3, 6, 10). Koruyucu saglik hizmetleri
birincil, ikincil, Ucuncil koruma kapsamindaki tiim
yontemleri icermektedir. Bu teknikler yardimiyla
ve takibi

ciddi saglik sorunlarina ve o6limlere neden olmasi

hastaliklarin erken teshisi saglanarak
engellenebilmektedir. Hastaliklar1 6nlemek ve sagligi
tesvik etmenin ileriki asamalarda hem birey hem
de llke saglik sistemi acisindan ortaya cikabilecek
yuksek finansal risklerden korunma noktasindaki
kritik durumu da goz oniine alindiginda koruyucu
saglik hizmetlerinin kullanim1 ve kullammda etkili
olan faktorlerin incelenmesi onem arz etmektedir.

Ulusal ve uluslararasi saglik rehberleri, diyabet,
kardiyovaskiiler hastalik, obezite gibi kronik hastaliklar
icin hipertansiyon, hiperglisemi, hiperkolesterolemi
gibi
amaciyla belirli yas gruplarinda belirli sikliklarla

degistirilebilir risk faktorlerini saptamak
ozellikle tansiyon olcuimu, kolesterol olcimi ve kan
sekeri olcumlerinin yapilmasinm 6nermektedir (11). Bu
hizmetlerin kullanimi bireysel, toplumsal ve sistemsel
cesitli faktorlere gore degismektedir. Yas, cinsiyet,
medeni durum, egitim durumu, gelir durumu,
saglik statisli, fiziksel aktivite yapma gibi bireysel
faktorlerin yani sira kulturel etkilesim ve sosyal destek
gibi toplumsal faktorler ve sosyal giivence gibi saglik
hizmetlerine erisim anlaminda 6nem tasiyan sistemsel
onemli olabilmektedir.

faktorler belirleyiciler

GEREC ve YONTEM

Bu calismanin amaci, Turkiye’de yasayan
bireylerin 2019 yilinda tansiyon, kolesterol ve kan
sekeri olctiirme koruyucu saglik hizmetlerini kullanma
duzeyini

ortaya koymak ve bireyler acisindan

bu hizmetlerin kullanim kararinda etkili oldugu
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dusunulen bireysel, sosyodemografik, toplumsal ve
sistemsel faktorleri tespit etmektir. Bu dogrultuda,
Tiirkiye Istatistik Kurumu tarafindan ulusal diizeyde
diizenli olarak yapilan Tiirkiye Saglik Arastirmasi 2019
yil1 veri seti kullamlmistir.

Tilrkiye Saglik Arastirmasi’nda 17.084’U 15 yas
ve uzeri, 6.115’i 0-14 yas arasi cocuk olmak Uzere
toplam 23.199 bireye iliskin bilgiler derlenmistir.
Veri setinde, 0-14 yas grubundaki cocuklarin anket
alt
hastaliklara ait bilgiler ile cocuk engelligine iliskin

tarihinden onceki ay slresince gecirdikleri

verilere mevcuttur. Ayrica, 15 yas ve ustu bireyler
icin genel saglik durumu, kronik hastaliklar, giinliik

aktivitelerini yurutmede fonksiyonel yeterlilik, kisisel
bakim, saglik hizmetleri kullammi, ila¢ kullanimi,
yapilan asilar ve odlcimler ile boy ve kilo degerleri
gibi bilgiler derlenmistir (12).

Bu calismaya, Diinya Saglik Orgiitii’niin tavsiyeleri
dogrultusunda Saglik Bakanligi Halk Sagligi Genel
Midurligt  (2015)’niin  hazirladigr “Aile  Hekimligi
Uygulamasinda Onerilen Periyodik Muayeneleri ve
Tarama Testleri Rehberi”’nde tavsiye edilen yas
gruplan dahil edilmistir (13). Rehberde onerilen yas
gruplan ve siklik bilgilerini iceren Tablo 1 asagida yer
almaktadir.

Tablo 1. Koruyucu Saglik Hizmetleri Kullamimina Yénelik Onerilen Yas ve Sikliklar

Koruyucu Saghk Hizmeti

Tavsiyeler (Yas, Siklik)

Tansiyon Olctiirme

-18 yas ve uzeri, yilda bir kez

Kolesterol Olctiirme

-35 yas ve uzeri, bes yilda bir kez

Kan Sekeri Olctiirme

-45 yas ve Uzeri, uc yilda bir kez

Tirkiye Saglik Arastirmasi’na katilan 23.199 birey
icinden tansiyon olctirme icin 18 yas ve ustl 16.253;
kolesterol olctirme icin 35 yas ve ustu 11.284 ve
kan sekeri olctirme icin 45 yas ve uzeri 7.889 bireye
iliskin veriler calisma kapsaminda incelenmistir.

Tirkiye Saglik Arastirmasi’nda yer alan ve iic farkli
koruyucu saglik hizmetinin katiimcilar tarafindan
kullamlip kullanilmadigina iliskin lic soru calismanin
bagimli degiskenleri olarak alinmistir.  Bu sorular
asagidaki gibidir:

1. Tansiyonunuz en son ne zaman bir saglik
personeli tarafindan ol¢uldu?

2.  Kolesteroliiniiz en son ne zaman bir saglik
personeli tarafindan olculdii?

3.  Kan sekeriniz en son ne zaman saglik
personeli tarafindan olculdu?

Katiimcilar bu sorulara s6z konusu koruyucu
saglik hizmetini kullanip kullanmadiklarn bilgisi ile
eger kullandiysalar kullanim sikliklarim (son 12 ay
icerisinde, 1 yildan cok 3 yildan az, 3 yildan cok 5
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yildan az, 5 yildan fazla sire gibi) belirterek yanit
vermektedir. Koruyucu saglik hizmetleri ile ilgili
sorulara siklik belirten katiimcilar ilgili hizmeti
kullanmis kabul edilirken, “hicbir zaman” yanitim
veren katilimcilar ise ilgili hizmeti kullanmamis
olarak kabul edilmistir.

Calismanin bagimsiz degiskenlerini ise literatiir
taramasi sonucu ulasilan ve bireylerin tansiyon,
kolesterol ve kan sekeri olctiirme koruyucu saglik
hizmetlerini kullanma durumlan ile iliskisi arastirilan
yas (14), cinsiyet (15), egitim durumu (16), medeni
durum (17) gibi bireysel ve demografik faktorler,
algilanan saglik statisii (18), fiziksel aktivite (19),
sosyal destek (20) ve sosyal giivence (21) faktorleri
olusturmustur.

Elde edilen veriler SPSS 23.0 (Statistical Package
for the Social kullanilarak

Sciences) programi

analiz edilmistir. Arastirmaya katilan bireylerin

sosyodemografik ve bireysel o6zelliklerinin sunumunda

tanimlayic1 istatistiklerden (frekans ve yiizde)



yararlanilmistir.  Katiimcilarin  tansiyon olcturme,
kolesterol olctirme ve kan sekeri olctirme koruyucu
saglik hizmetlerini kullanma durumlarinin cesitli
faktorlere gore farklilik gosterip gostermedigini tespit
etmek amaciyla Ki-Kare Testleri kullanilmistir. Bagiml
ve bagimsiz degiskenler arasindaki iliskiyi ortaya
koyabilmek amaciyla coklu lojistik regresyon analizi
uygulanmis ve Ki-Kare Testleri sonucunda anlamb
farkliliklar tespit edilen degiskenler olusturulan
coklu lojistik regresyon modellerine dahil edilmistir.
Yurutulen coklu lojistik regresyon analizlerinde
odds

dayali dogru yorumlar yapabilmek amaciyla bagimsiz

referans kategorilerin seciminde, oranina
degiskenlere iliskin alt kategorilerde bireylerin ilgili
saglik hizmetini kullanma durumlari dikkate alinmistir.
istatistiksel acidan anlamlilik diizeyi a < 0,05 olarak

secilmistir.

BULGULAR

Calisma kapsamina alinan katiimcilara iliskin
tanmimlayici bulgular Tablo 2’de yer almaktadir. Buna
gore tansiyon oOlctiirme icin 18 yas ve lzerindeki
bireyler (n=16.253); kolesterol oOlcturme icin 35
yas ve uzerindeki bireyler (n=11.284) ve kan sekeri
olctiirme icin 45 yas ve uzerindeki bireyler (n=7.889)
analizlere dahil edilmistir.

Tablo 2’ye gore tansiyon oOlctirme hizmeti icin 18
yas ve Uzerindeki katiimcilarin yanisindan fazlasinin
kadin (%54,6) katiimcilardan olustugu goriilmektedir.
Calisma arasinda  35-
(%20,9)
ilkogretim;

kapsamindaki  bireyler

44 yas grubundaki bireyler cogunlugu

olusturmaktadir. Katiimcilarin  %48’i
%13,1’i ise lisans ve lisansistii egitim mezunudur.
Medeni durum acisindan dagilim incelendiginde,
evli bireyler %72,1 ve bekar bireyler ise %27,9’dur.
%56,8’1
iyi oldugunu belirtmistir. Fiziksel aktivite yapan

Katiimcilarin genel saglik durumunun

katiimcilarin oram %7,5’tir. Analizlere dahil edilen
katiimcilarin cogunlugu (%57,8) ihtiyac duydugunda
3 veya daha fazla kisi tarafindan sosyal destek
Sosyal Givenlik Kurumu

alabildigini  belirtmistir.

(SGK) buinyesinde sosyal guvence kapsaminda olma
duruma gore dagilimlar incelendiginde, katiimcilarin
%92,1’inin sosyal glivencesinin oldugu anlasilmaktadir.

Kolesterol olctiirme koruyucu saglik hizmeti
kullamimi1 icin analizlere dahil edilen 35 vyas
%54,7’sinin  kadin

katiimcilardan olustugu saptanmistir. Yas gruplan

ve Uzerindeki katiimcilarin
arasindan 35-44 yas grubundaki bireyler cogunlugu
(%30,1) %17’sini
egitim almayanlar; %54,7’sini ilkogretim mezunlari;

olusturmaktadir.  Katilimcilarin
%18,3’Unu lise ve onlisans mezunlari; %10’unu ise
lisans ve lisansiistl egitim mezunlar olusturmustur.
Katiimcilarin %81,5’i evlidir. Saglik statiisiiniin iyi
oldugunu belirten katiimcilarin oran1 ¢ogunlugu
(%46,3)
katilimcilarin %94,6’s1fiziksel aktivite yapmamaktadir.

olusturmaktadir. Analizlere dahil edilen
Katiimcilarin %5,5’1 ihtiya¢ duydugunda sosyal destek
alabilecegi giivenilir bir yakin olmadigim belirtirken
%57,4'0 3 veya daha fazla kisiden sosyal destek
alabildigini ifade etmistir. Ayrica SGK biinyesinde
sosyal glivence kapsaminda olan bireylerin orani
%94,1’dir.

Kan sekeri 6lctiirme koruyucu saglik hizmeti icin
calisma kapsamina alinan 45 yas ve ustu katilimcilarin
%54,9’u kadin bireylerden olusmustur. Yas gruplan
arasindan 45-54 yas grubunda yer alan bireylerin
%37’ dir.
mezunudur ve %79,4’l evlidir. Katilimcilarin %42’sinin

orani Katiimcilarin - %57,3’U  ilkogretim
genel saglik statiisiiniin orta diizeyde oldugunu
belirttigi gorilmektedir. Fiziksel aktivite agisindan
bakildiginda,

aktivite yapmaktadir. Arastirmaya katilan bireylerin

katiimcailann yalmzca %4’u fiziksel

%5,3’Uniin glivenilir bir yakim olmadigi ve %95,8’inin
SGK biinyesinde sosyal gilivence kapsaminda oldugu
gorilmektedir.

Tlrkiye Saglik Arastirmasi’na katilan 18 yas ve
uzerindeki bireylerin tansiyon olctirme kararlan
uzerinde etkili olan faktorleri incelemek amaciyla
yapilan ki-kare analizi ve lojistik regresyon analizi
sonuclart Tablo 3’te sunulmaktadir. Elde edilen
%88,6’s1
olctlirmistiir. Tek degiskenli analizler, katilimcilarin

bulgulara gore katilimcilarin tansiyon

Turk Hij Den Biyol Derg

381



tansiyon ol¢ctirme davranislarinin  cinsiyet, yas, sahip olma durumlarina gore istatistiksel olarak
egitim durumu, medeni durum, saglik statiisii, fiziksel —anlamli farklilklar gosterdigini ortaya koymustur
aktivite yapma, sosyal destek ve sosyal giivenceye (p<0,05).

Tablo 2. Koruyucu Saglik Hizmetleri ile ilgili Analizlere Dahil Edilen Katilimcilarin Tanimlayici Ozellikleri

Koruyucu Saghk Tansiyon Olctiirme Kolesterol Olctiirme Kan Sekeri Olctiirme
Hizmeti n=16.253 n=11.284 n=7.889
n % n % n %

Cinsiyet

Erkek 7379 45,4 5113 45,3 3560 45,1

Kadin 8874 54,6 6171 54,7 4329 54,9
Yas

18-24 1899 11,7 * * * *

25-34 3070 18,9 * * * *

35-44 3395 20,9 3395 30,1 * *

45-54 2918 18,0 2918 25,8 2918 37,0

55-64 2513 15,5 2513 22,3 2513 31,8

>65 2458 15,1 2458 21,8 2458 31,2
Egitim Durumu

Egitim almayanlar 2175 13,4 1923 17,0 1711 21,6

ilkégretim 7795 48,0 6171 54,7 4523 57,3

Lise ve onlisans 4150 25,5 2062 18,3 1107 14,0

Lisans ve lisansiistii 2133 13,1 1128 10,0 548 6,9
Medeni Durum

Bekar 4541 27,9 2090 18,5 1629 20,6

Evli 11712 72,1 9194 81,5 6260 79,4
Saglik Statdisl

lyi 9240 56,8 5224 46,3 3006 38,1

Orta 5134 31,6 4303 38,1 3310 42,0

Kotii 1879 11,6 1757 15,6 1573 19,9
Fiziksel Aktivite

Evet 1224 7,5 614 5,4 314 4,0

Hayir 15029 92,5 10670 94,6 7575 96,0
Sosyal Destek

Yok 895 5,5 618 5,5 420 5,3

1-2 kisi 5969 36,7 4193 37,1 2905 36,8

3 kisi ve uzeri 9389 57,8 6473 57,4 4564 57,9
Sosyal Giivence

Var 14965 92,1 10616 94,1 7555 95,8

Yok 1288 7,9 668 5,9 334 4,2
TOPLAM 16253 100,0 11284 100,0 7889 100,0

*Ilgili yas grubu acisindan incelenmemistir.
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Tablo 3. Tansiyon Olctiirme ve Belirleyicilerine Yonelik Analizler

Evet Hayir - S e s
(n=14400; (n=1853; Ki-Kare Analizi c°'|‘zeDf§‘:'$‘":n';‘ﬂ;t'k
Bagimsiz Degiskenler %88,6) %11,4) gresy
n % n % X2 P AOR [%95 GA] p
Cinsiyet
Erkek 6273 85,0 1106 15,0 Ref.
172,19 <0,001
Kadin 8127 91,6 747 8,4 1,85 [1,66-2,06] <0,001
Yas
18-24 1312 69,1 587 30,9 Ref.
25-34 2618 85,3 452 14,7 1,81 [1,54-2,13] <0,001
35-44 3033 89,3 362 10,7 2,28 [1,91-2,71] <0,001
1054,45 <0,001
45-54 2668 91,4 250 8,6 2,69 [2,21-3,27] <0,001
55-64 2367 94,2 146 5,8 3,94 [3,15-4,93] <0,001
265 2402 97,7 56 2,3 11,38  [8,34-15,53] <0,001
Egitim Durumu
Egitim almayanlar 2033 93,5 142 6,5 Ref.
itkégretim 6978 89,5 817 10,5 1,22 [0,99-1,49] ,056
137,53 <0,001
Lise ve onlisans 3494 84.2 656 15,8 1,42 [1,14-1,76] 0,002
Lisans ve lisansiistii 1895 88,8 238 11,2 1,72 [1,34-2,20] <0,001
Medeni Durum
Bekar 3652 80,4 889 19,6 Ref.
417,04 <0,001
Evli 1074 91,8 964 8,2 1,89 [1,67-2,15]  <0,001
Saglik Statusu
Iyi 7771 84,1 1469 15,9 Ref.
Orta 4836 94,2 298 5,8 430,83 <0,001 1,99 [1,73-2,29] <0,001
Kotii 1793 95,4 86 4,6 1,96 [1,53-2,50] <0,001
Fiziksel Aktivite
Evet 1060 86,6 164 13,4 1,41 [1,17-1,70]  <0,001
5,23 0,013
Hayir 1334 88,8 1689 11,2 Ref.
Sosyal Destek
Yok 772 86,3 123 13,7 Ref.
1-2 kisi 5256 88,1 713 11,9 9,62 0,008 1,07 [0,86-1,33] 0,525
3 kisi ve uzeri 8372 89,2 1017 10,8 1,25 [1,01-1,56] 0,036
Sosyal Guivence
Var 1340 89,5 1565 10,5 1,55 [1,33-1,81] <0,001
166,32 <0,001
Yok 1000 77,6 288 22,4 Ref.

Nagelkerke R? :0,164;

Hosmer Lemeshow: 6,070 p: 0,639

Dogru Siniflandirma Yiizdesi: %88,5

Analiz sonuclarinin istatistiksel anlamlilik diizeyi %5 olarak belirlenmistir.

Ayarlanmis Olasilik Oranlart (AOR) ve %95 giiven araliklar1 (GA) hesaplanmistir.
Ref: Referans kategori, ilgili hizmeti daha az kullanan kisiler olarak secilmistir.
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Uygulanan cok degiskenli
analizi sonuclarinda, kadin katiimcilarin erkeklere

lojistik regresyon
kiyasla daha fazla tansiyon olctirdiigi gorilmistir
(p<0,001). Yas degiskeninin tansiyon olctiirmenin
onemli bir belirleyicisi oldugu ve katiimcilarin
yaslan arttikca tansiyon olctiirme oraninin arttigi
tespit edilmistir (p<0,001). Arastirma katilimcilarinin
egitim diizeyi de tansiyon oOlctiirmeyi etkilemistir.
Egitim almayan katiimcilara gore lise ve 6n lisans
mezunu katilimcilarda ve lisans ve lisansiistii egitim
mezunu olan katiimcilarda tansiyon olctirme oram
daha yuksektir ve ulasilan sonuclar istatistiki acidan
anlamlidir (p<0,05). Benzer sekilde, evli bireyler
bekar bireylere gore daha fazla tansiyon olcturmustur
(p<0,001). Saglik statiisiiniin iyi diizeyde oldugunu
belirten katiimcilara kiyasla orta ve kotu diizeyde
oldugunu belirten katiimcilarin daha fazla tansiyon
olctlirdigli saptanmistir (p<0,001). Fiziksel aktivite
yapan katilimcilar; 3 veya daha fazla kisiden sosyal
destek saglayabilenler ve SGK biinyesinde sosyal
glivence kapsaminda olanlar daha fazla tansiyon
olcturmustur (p<0,05).

Kolesterol olctiirme ve belirleyicilerine yonelik
analiz sonuclar Tablo 4’te yer almaktadir. Tablo
4’e gore katiimcilarin onemli bir bolumu (%83,7)
kolesterol 6lcturmustir. Ki-kare analizleri ile ulasilan
bulgular 35 yas ve uzerindeki katiimcilarin kolesterol
olctiirme durumlaninin cinsiyet, yas, egitim durumu,
medeni durum, saglik statiisi, sosyal destek ve sosyal
glivenceye sahip olma durumlarina gore istatistiksel
olarak anlamli farklitiklar
(p<0,05).
kolesterol oOlctiirme koruyucu saglik hizmetlerine

gosterdigini  ortaya

koymustur Fiziksel aktivite degiskeni
yonelik yurutilen Ki-Kare Testlerinde istatistiksel
olarak anlamli sonu¢c vermemesine (p>0,05) karsin,
calisma kapsamina alinan tiim koruyucu saglik

hizmetlerine yonelik karsilastirmalar yapilabilmesi

icin coklu lojistik regresyon modellerine dabhil
edilmistir.
Yiritiilen cok degiskenli lojistik regresyon

analizinde cinsiyetin kolesterol olctirme Uzerindeki

etkisine bakildiginda, kadin katiimcilarin  daha
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fazla kolesterol olctiirdiigii ve ulasilan odds oraninin

istatistiksel acidan anlamli oldugu saptanmistir
(p<0,001). Yas gruplan arasinda kolesterol olctirme
oran yuksek yas gruplarinda yer alan bireylerde daha
yliksek bulunmustur. Ayrica, katiimcilarin egitim
diizeyleri arttikca kolesterol olctiirme oranlan da
artmis ve elde edilen sonuclar istatistiki acidan
anlamli  bulunmustur (p<0,001). Bireylerin saglik
statusu kolesterol olctiirme davranisini etkilemistir.
Saglik statiisii iyi olan katiimcilarla kiyaslandiginda
orta dizeyde ve kotu duzeyde olan katilimcilarda
kolesterol oOlctirme oraninin daha yiiksek oldugu
(p<0,001).

katiimcilarin yapmayanlara gore daha fazla kolesterol

saptanmistir Fiziksel aktivite yapan
olctlirduigl ve elde edilen sonuglarin istatistiki acidan
anlamli oldugu goriilmiistiir (p<0,05). Analizlere dahil
edilen bireyler arasinda sosyal giivence kapsaminda
olmayan katilimcilara gore sosyal giivencesi olan
katilimcilarin kolesterol olctiirme oran daha yuksek
bulunmustur (p<0,001).

Medeni durum acisindan kolesterol olctiirme
diizeyi incelendiginde, bekarlara kiyasla evlilerin
daha fazla kolesterol olctiirdiigli sonucu elde
edilmesine ragmen sonuclar istatistiki acidan anlamli
(p>0,05).

destek anlaminda giivenebilecegi herhangi bir yakini

bulunmamistir Benzer sekilde, sosyal
olmayan katilimcilarla kiyaslandiginda 1 veya 2
yakin1 olan ve 3 veya daha fazla sayida yakinindan
sosyal destek saglayabilen katiimcilarin daha fazla
kolesterol oOlctiirdigli tespit edilmesine ragmen
elde edilen odds oranlan istatistiksel olarak anlamli
bulunmamistir (p>0,05).

Tablo 5’te kan sekeri olctiirme ve belirleyicilerine
yonelik analiz sonuclar yer almaktadir. Tabloya gore
katilimcailarin %88,9’u kan sekeri olcturmustur. Ki-
kare analizleri, 45 yas ve uizerindeki katilimcilarin kan
sekeri olctiirme durumlarinin cinsiyet, yas, egitim
durumu, medeni durum, saglik statiisii, sosyal destek
ve sosyal giivenceye sahip olma durumlarina gore
istatistiksel olarak anlamli farkliliklar gosterdigini
ortaya koymustur (p<0,05). Fiziksel aktivite degiskeni
kan sekeri olctiirme koruyucu saglik hizmetlerine



Tablo 4. Kolesterol Olctiirme ve Belirleyicilerine Yonelik Analizler

Evet Hayir 0 P
(n=9450; (n=1834; Ki-Kare Analizi s e nanl s
Bagimsiz Degiskenler %83,7) %16,3) sresy:
n % n % X2 p OR [%95 GA] p
Cinsiyet
Erkek 4000 78,2 1113 21,8 Ref.
208,91 <0,001
Kadin 5450 88,3 721 11,7 2,29 [2,04-2,56] <0,001
Yas
18_24 * * * *
25_34 * * * *
35-44 2567 75,6 828 24,4 Ref.
368,42 <0,001
45-54 2387 81,8 531 18,2 1,46 [1,28-1,66] <0,001
55-64 2200 87,5 313 12,5 2,23 [1,92-2,60] <0,001
265 2296 93,4 162 6,6 4,60 [3,77-5,61] <0,001
Egitim Durumu
Egitim almayanlar 1680 87,4 243 12,6 Ref.
ilkégretim 5078 82,3 1093 17,7 1,56 [1,31-1,85] <0,001
37,62 <0,001
Lise ve onlisans 1711 83,0 351 17,0 2,30 [1,87-2,83] <0,001
Lisans ve lisanstistii 981 87,0 147 13,0 3,44 [2,68-4,42] <0,001
Medeni Durum
Bekar 1829 87,5 261 12,5 Ref.
26,71 <0,001
Evli 7621 82,9 1573 17,1 1,07 [0,91-1,24] 0,37
Saglik Statsti
lyi 4047 77,5 1177 22,5 Ref.
Orta 3783 87,9 520 12,1 298,46 <0,001 1,78 [1,58-2,00] <0,001
Kot 1620 92,2 137 7,8 2,52 [2,06-3,08] <0,001
Fiziksel Aktivite
Evet 518 84,4 96 15,6 1,27 [1,00-1,62] 0,043
0,18 0,670
Hayir 8932 83,7 1738 16,3 Ref.
Sosyal Destek
Yok 496 80,3 122 19,7 Ref.
1-2 kisi 3475 82,9 718 17,1 11,68 0,003 1,08 [0,86-1,36] 0,471
3 kisi ve uzeri 5479 84,6 994 15,4 1,20 [0,96-1,50] 0,09
Sosyal Giivence
Var 8980 84,6 1636 15,4 1,70 [1,41-2,05] <0,001
93,49 <0,001
Yok 470 70,4 198 29,6 Ref.
Nagelkerke R? :0,129; Hosmer Lemeshow: 12,798 p: 0,11  Dogru Siniflandirma Yiizdesi: %83,8

“Ilgili yas grubu acisindan incelenmemistir.

Analiz sonuclarimin istatistiksel anlamlilik diizeyi %5 olarak belirlenmistir. Ayarlanmis Olasilik oranlar1 (AOR) ve %95 giiven
araliklar (GA) hesaplanmistir.

Ref: Referans kategori, ilgili hizmeti daha az kullanan kisiler olarak secilmistir.
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Tablo 5. Kan Sekeri Olctiirme ve Belirleyicilerine Yonelik Analizler

Evet

. _ . Hayir . - Cok Degiskenli Lojistik
Bagimsiz ey (n=874; %11,1)  KiKare Analizi Regresyon Analizi
Degiskenler 588,9)
n % n % X2 p AOR [%95 GA] p
Cinsiyet
Erkek 3003 84,4 557 15,6 Ref.
137,37  <0,001
Kadin 4012 92,7 317 7,3 2,37 [2,01-2,79] <0,001
Yas
18_24 * * * * *
25_34 * * * * *
35_44 * * * * *
131,34 <0,001
45-54 2461 84,3 457 15,7 Ref.
55-64 2239 89,1 274 10,9 1,44 [1,21-1,70]  <0,001
265 2315 94,2 143 5,8 2,74 [2,20-3,41] <0,001
Egitim Durumu
Egitim almayanlar 1577 92,2 134 7,8 Ref.
ilkogretim 3942 87,2 581 12,8 1,25 [1,00-1,56] 0,04
Lise ve onlisans 980 88,5 127 11,5 48,08  <0,001 1,82 [1,36-2,43] <0,001
Lisans ve
lisansiistii 516 94,2 32 5,8 4,27 [2,78-6,56] <0,001
Medeni Durum
Bekar 1503 92,3 126 7,7 Ref.
- 23,30 <0,001
Evli 5512 88,1 748 11,9 1,06 [0,85-1,31] 0,57
Saglik Statusu
lyi 2486 82,7 520 17.3 Ref.
Orta 3046 92.0 264 8,0 196,22 <0,001 2,17 [1,84-2,55] <0,001
Kot 1483 94,3 90 5,7 2,81 [2,19-3,61] <0,001
Fiziksel Aktivite
Evet 280 89,2 34 10,8 N 0,885 1,16 [0,79-1,70] 0,44
Hayir 6735 88,9 840 11,1 ’ Ref.
Sosyal Destek
Yok 351 83,6 69 16,4 Ref.
1-2 kisi 2561 88,2 344 11,8 18,34 <0,001 1,34 [0,99-1,80] 0,051
3 kisi ve lzeri 4103 89,9 461 10,1 1,64 [1,23-2,20] <0,001
Sosyal Giivence
var 6746 89,3 809 10,7 1,59  [1,18-2,14] 0,002
24,87 <0,001
Yok 269 80,5 65 19,5 Ref.

Nagelkerke R? :0,116;

Hosmer Lemeshow: 11,132 p: 0,19

Dogru Siniflandirma Yiizdesi: %88,9

“Ilgili yas grubu acisindan incelenmemistir.
Analiz sonuclarinin istatistiksel anlamlilik diizeyi %5 olarak belirlenmistir. Ayarlanms Olasilik Oranlar (AOR) ve %95 guiven araliklan (GA)
hesaplanmistir. Ref: Referans kategori, ilgili hizmeti daha az kullanan kisiler olarak secilmistir.
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yonelik yurutulen Ki-Kare testlerinde istatistiksel
olarak anlamli sonu¢c vermemesine karsin, calisma
kapsamina alinan tiim koruyucu saglik hizmetlerine
yonelik karsilastirmalar yapilabilmesi icin coklu
lojistik regresyon modellerine dahil edilmistir.
Yiritilen cok degiskenli lojistik regresyon
analizi sonucunda kadin katiimcilarin daha fazla
kan sekeri Olcturdiigu tespit edilmistir (p<0,001).
Kan sekeri olctiirme oram vyas arttikca artmistir
ve ulasilan sonuclar istatistiksel olarak anlaml
bulunmustur (p<0,001). Bireylerin egitim diizeyleri
ile kan sekeri olctiirme davranis1 arasinda pozitif bir
iliski tespit edilmistir (p<0,05). Saglik statiisii de kan
sekeri Olctiirme koruyucu saglik hizmeti kullanimim
etkilemistir. Bireylerin saglik statisli kotiilestikce
(p<0,05).

Herhangi bir sosyal destegi olmayan katilimcilar ile

kan sekeri olctirme oram artmistir
kiyaslandiginda 3 veya daha fazla sayida giivenilir
yakina sahip olan katiimcilarin; SGK binyesinde
sosyal glivence kapsaminda olmayanlara kiyasla sosyal
glivenceye sahip olan katilimcilarin daha fazla kan
sekeri Olctlirdiigu tespit edilmis ve ulasilan bulgular
istatistiksel acidan anlamli bulunmustur (p<0,05).
Arastirmanin diger degiskenleri olan medeni durum
ve fiziksel aktivitenin kan sekeri dl¢tlirme Uzerindeki
istatistiki
(p>0,05) ragmen evlilerin bekarlara gore ve fiziksel

etkisi olarak anlamli bulunmamasina
aktivite yapanlarin yapmayanlara gore daha fazla kan

sekeri Olctlirdiigli tespit edilmistir.
TARTISMA

Bu calismada, temel olarak Turkiye’de yasayan

bireylerin tansiyon, kolesterol ve kan sekeri
olctiirme koruyucu saglik hizmetlerinden yararlanma
dizeylerinde bireysel, toplumsal ve sistemsel
faktorlerin olusturdugu etkileri ortaya koymak ve
bireylerin bu hizmetleri kullanma diizeyini incelemek
amaclanmistir.

Arastirmanin belirtilen amacglan dogrultusunda
yuritulen analizler sonucunda elde edilen bulgulara

gore cinsiyet degiskeni koruyucu saglik hizmetleri

kullamminin onemli bir belirleyicisidir. Kadinlarin
tansiyon, kolesterol ve kan sekeri dlctiirme olasiligi
erkeklere gore daha yiksektir. Bu sonug, literaturde
yapilan bircok calismadan elde edilen sonuclarla
tutaridir (11, 15, 22). Ornegin, Amerika Birlesik
Devletleri’nde yapilan bir calismada kadinlarin
erkeklere gore daha fazla tansiyon, kan sekeri ve
kolesterol olctlirdiigu tespit edilmistir (11). Ulasilan
diger bazi calismalar ise (14, 23) bu calismanin
aksine cinsiyet faktoruinin kolesterol ve kan sekeri
olctlirme lizerinde anlamli bir etkiye sahip olmadigin
ortaya koymustur. Calisma sonucunda elde edilen bir
diger onemli bulguya gore yaslanma ilgili koruyucu
saglik hizmetlerinin kullamlma olasiigin1 arttiran bir
faktor olmustur. Literatiirde yapilan calismalarda bu
bulgunun desteklendigi goriilmektedir (11, 19, 24).
Cheah ve Lim (2015) tarafindan Malezya’da yiritulen
bir calismada, yasli bireylerin kan sekeri olctiirme
olasiiginin genclere kiyasla daha yiiksek oldugu
saptanmistir. Ayrica bireylerin egitim diizeyi arttikca
tansiyon olctiirme, kolesterol olctiirme ve kan sekeri
olctirme oram da artmmstir. Literatirde yapilan
calismalar bu bulguyu desteklemektedir (16, 23,
25-28). Ornegin, Cin’de yapilan bir calismada, kan
sekeri olctiirme olasiigi egitim almayanlara kiyasla
lise ve Ustl egitim derecesine sahip olan bireylerde
1.46 kat daha yiksek bulunmustur (27). Medeni
durum degiskeninin ise yalnizca tansiyon olctiirme
davranmisinda istatistiksel olarak anlamli sonuclar
ortaya koydugu saptanmistir. Bekar bireylere kiyasla
evli bireyler daha fazla tansiyon olcturmustur.
(2004),
ylriittiigli calismada evli bireylerin tansiyon 6lctiirme

Benzer sekilde Benjamins ve digerleri
oraninin bekarlara gore daha yiiksek oldugunu tespit
etmistir. Bireylerin kan sekeri olctiirme ve kolesterol
olctirme kararlarinda medeni durumun istatistiksel
olarak anlamli bir etkisi gorulmemistir. Literaturde,
calismanin bu bulgularin1 destekleyen (18) ve farkl
sonuclar ortaya koyan calismalar (11, 22) mevcuttur.
Ornegin Nguyen ve digerleri (2021), evli olmanin
bireylerin kan sekeri olctirmelerini anlamli ve pozitif
bir sekilde etkiledigini ortaya koymustur (11). Bu
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farkliigin, bu calismaya dahil edilen orneklemin 45
yas ve Ustii olmasina karsin Nguyen ve digerlerinin
calismasina 18 yas ve st katiimcilan dahil etmesi
Elde edilen
sonuglar, algilanan saglik statistinii iyi olarak belirten

ile iliskili oldugu dusuniilmektedir.

katilimcilarakiyaslasaglikstatiisiiortave kotiidiizeyde
olan katiimcilarin daha fazla tansiyon, kolesterol ve
kan sekeri Olctiirdiigiinii gostermektedir. Literatiirde
yapilan calismalarda (23, 27, 29-31) bu bulgunun
desteklendigi gériilmistiir. Ornegin, Diederichs ve
Neuhauser (2019) tarafindan Almanya’da yapilan
calismada tansiyon Olctirmeme durumu saglik
statusu iyi ve cok iyi olan bireylerde 2.9 kat daha
yuksek bulunmustur (31). Katiimcilar arasindan
fiziksel aktivite yapanlar yapmayanlara kiyasla daha
fazla tansiyon ve kolesterol olcturmustur. Benzer
sekilde, Teshemo ve digerleri (2018) gerceklestirdigi
calisma sonucunda tansiyon olctiirmenin fiziksel
daha

oldugunu ortaya koymustur (19). Al-Hachim (2017)

aktivite yapan katilimcilarda yuksek
calismasinda fiziksel aktivite yapan bireyleri daha
fazla kolesterol olcturme ile iliskilendirmistir ancak
sonucglar istatistiki acidan anlamli bulunmamistir
(18). Bu calismadan elde edilen bir diger sonuca
gore, fiziksel aktivite degiskeni bireylerin kan sekeri
olcturme kararlarim istatistiksel acidan anlamli bir
sekilde etkilememektedir. Gerceklestirilen cesitli
calismalarda (18, 23, 31, 35) arastirmaya iliskin bu
bulgu desteklenmektedir. Ornegin, Amerika Birlesik
fiziksel
aktivite durumunun bireylerin kan sekeri olctirme

Devletleri’nde vyiritilen bir calismada,
davranislarin istatistiksel olarak anlamli bir sekilde
etkilemedigi tespit edilmistir (18). Sosyal destek
degiskeni acisindan degerlendirildiginde, sosyal
destegi olmayan katilimcilara kiyasla lic veya daha
fazla kisiden sosyal destek saglayabilen katilimcilarin
tansiyon ve kan sekeri olctirme orani daha yiiksek
bulunmustur. Ulasilan bu sonuc literatiirde yapilan
(24, 32, 36) elde edilen

sonuclarla tutarlidir. Ancak sosyal destek degiskeni,

diger calismalardan

bireylerin kolesterol olctirme durumlarint anlamb
bir sekilde etkilememektedir. Benzer sekilde, Al-
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Hachim (2017) calismasinda, bu calisma bulgularinm
destekleyecek sekilde sosyal destegin katiimcilarin
kolesterol Olctiirme kararlarini etkilemedigini ortaya
koymustur (18). Sosyal glivencesi olmayan bireylere
kiyasla SGK blinyesinde sosyal giivencesi olan
bireylerin tansiyon, kan sekeri ve kolesterol olctiirme
orani daha yuksek bulunmustur. Bu sonug, yurutulen
baz1 calismalardan (21, 22, 26, 33) ulasilan sonuclan
desteklerken baz1 calismalarda bu calismanin aksine
sosyal guvencenin tansiyon oOlctirme Uzerinde
anlamli  bir etkisi olmadig1 ortaya koyulmustur.
Ornegin, Bloodworth ve digerlerinin (2018) Amerika
Birlesik Devletleri’nde yaptig1 calismada, Medicaid
kapsaminin  genisletilmesinin  bireylerin tansiyon
olctirmeleri Uzerinde anlamli bir etkiye sahip
olmadig1 goriilmistiir (34). Yazar bu farkliigin,
kapsamin genisletilmesi sonucunda uzun bekleme
surelerinin olusmasi gibi baz1 erisim engellerine de

neden olmasindan kaynaklandigini belirtmistir.

SONUC ve ONERILER

Gunumuzde nifusun hizla yaslanmasi, kronik
hastalik yukinin giderek daha belirgin hissedilmesi,
maliyetlerin saglik sistemlerini zorlamas1 ve bireyler
acisindan elde edilen saglik ¢iktis1 beklentilerinin de
surekli olarak artmasi koruma yaklasiminin onemini
pekistirmektedir. Koruyucu yaklasim, bireylerin daha
proaktif bir tutum benimsemesini ve hastalandiktan
sonra tedavi olmayr degil hastalik ortaya ¢ikmadan
onlem almay1 tercih etmesini icermektedir. Koruyucu
saglik hizmetleri potansiyel sorunlar gercek sorunlara
donusmeden tespit etmeyi ve ortadan kaldirmayi
hastalik,
ozellikle yaslanmanin

hedefleyen; sakatlik ve olum risklerini

azaltan; getirdigi  kronik
hastaliklarin etkisini en aza indirebilen ve bireylerin
yasam suresini ve yasam kalitesini olumlu yonde
etkileyebilen faydali hizmetlerdir.

Koruyucu saglik hizmetlerinin diizenli olarak ve
etkin bir sekilde kullamlmasi toplumun saglik diizeyini
yikseltmek icin onem

tasimaktadir.  Maliyetler

acisindan ele alindiginda ise, koruyucu saglik



hizmetlerinin tedavi hizmetlerinden cok daha ucuz
olmas1 nedeniyle hem birey hem iilke saglik sistemi
acisindan ortaya cikabilecek yuksek finansal risklerden
korunmada kritik bir konumda oldugu bilinmektedir. Bu
baglamda, bireylerin koruyucu saglik hizmetlerinden
etkin bir sekilde yararlanmasinin ulkenin biylime,
gelismislik ve kalkinmisbhik dizeyine etki eden onemli
olciitlerden biri oldugu soylenebilir. Sonuc¢ olarak,
koruyucu saglik hizmetlerinin bilinirligini ve Tirkiye’de
yasayan bireylerin bu hizmetleri kullanma oranim
artirmak onem arz etmektedir.

Bu calisma, Tiirkiye’de yasayan bireylerin koruyucu
saglik hizmetleri (tansiyon olctiirme, kolesterol
olcturme ve kan sekeri olctirme) kullanma diizeylerinin
ve bunu etkileyen faktorlerin ortaya konmasiile birlikte
uluslararasi karsilastirmalara imkan saglama; koruyucu
saglik hizmetlerine yonelik farkindaligin artirilmasi
yoluyla bu hizmetlerin kullamimini artirma ve kullanimi
tesvik etme konusunda yurutilen politikalarin gozden
gecirilmesi bakimindan onem tasimaktadir. Elde edilen
sonuclar dogrultusunda ulasilan degerlendirmeler ve
oneriler su sekildedir:

e Calisma sonucunda kadinlanin tansiyon,
kolesterol ve kan sekeri olctiirme oraninin erkeklerden
daha fazla oldugu tespit edilmistir. Kadinlarin ireme
biyolojileri, hastalanma oranlari, hastaliklara kars
algilart ve tutumlan genellikle erkeklerden farkli
oldugu icin koruyucu saglik hizmetleri kullanma
oraninin daha yiksek olmasi1 beklenen bir durumdur.
Calisma sonucunda elde edilen bulgular da bu beklentiyi
desteklemistir. Koruyucu saglik hizmetlerinin her iki
cinsiyet tarafindan da kullanim oraninin artirilmasi
amaciyla tesvik politikalarinin uygulanmasi onerilebilir.

e Yaslanma sorunlarinin

nedeniyle  saglik

artmasi neticesinde bireylerin saglik hizmetlerini
daha fazla kullanmas1 beklenen bir durumdur. Calisma
sonucunda elde edilen bulgulara gore, bireylerin
koruyucu saglik hizmetlerini (tansiyon oOlctiirme,
kolesterol olctiirme ve kan sekeri olctirme) kullanma
davranislart yas degiskeninden istatistiksel olarak
anlamli sekilde etkilenmektedir. Yuksek kan sekeri,

hipertansiyon ve hiperkolesteroleminin ozellikle risk

altindaki ve dezavantajli gruplar icin bulasic1 olmayan

hastaliklarin risk faktorleri olmasi ve yashilarin
dezavantajli bir grup olmalan nedeniyle hastaliklarin
onlenmesi ve erken teshis edilmesi daha fazla
onem tasimaktadir. Ancak bu hizmetlerin koruyucu
anlamda tesvik edilmesindeki temel amac, bireylerin
yaslandikca daha fazla kullanmasindan ziyade onerilen
yas gruplan icerisindeki butun bireylerin yiksek
oranda kullammin saglayarak erken teshis ve tedavi
hizmetlerinden faydalanmalarina olanak tanimaktir.
Bu nedenle, bitun yas gruplan icin bu hizmetlerin
kullamimin1 olumlu yonde etkileyecek politikalarin
belirlenmesi faydali olabilir. Ornegin, cesitli politik
duzenlemeler ile kapsam icindeki niifusa koruyucu
saglik hizmetlerinin SGK biinyesinde karsilandigina
ve hangi yas gruplarinda hangi araliklarla kullanilimasi
gerektigine iliskin bilgilendirmeler yapilabilir ve
slirecin takibi saglanabilir.

e Medeni durum acisindan degerlendirildiginde,
evliligin bireylerde olusturdugu sorumluluk duygusu
ve eslerin birbirlerine saglayabilecegi destegin etkisi
diistinlildiigiinde, evli bireylerin bekar bireylere kiyasla
koruyucu saglik hizmeti kullanma olasiiginin daha
yiksek olmasi beklenmektedir. Calisma sonucundan
elde edilen bulgular da tansiyon dl¢tirme hizmeti icin
bu beklentiyi desteklemistir. Bu dogrultuda tansiyon
Olctirme koruyucu saglik hizmetinin bekar bireyler
tarafindan da kullanim oranminin artirilmasi amaciyla
tesvik politikalarinin uygulanmasi onerilebilir.

o Egitim diizeyi acisindan incelendiginde,
incelenen hizmetleri kullanmayan bireyler arasinda,
hic egitim almayanlarin orammin yilksek oldugu
gorulmistir. Bu nedenle, egitim diizeylerinin ve
sunulan egitim hizmetlerinin kalitesinin artirilmasi
ayn1 zamanda bireylerin koruyucu saglik hizmetleri
kullanma oranini da artiracag1 distinilebilir. Egitim
niteliginin, artmasi

niceliginin ve duzeylerinin

neticesinde saglik okuryazarliginin ve bireylerin
koruyucu saglik hizmetleri farkindaliginin yiikseltilmesi
saglanabilir.

o Algiladigi saglik statiisi “orta” ve “kotu”

diizeyde olan bireylerin saglik sistemiyle temasinin
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daha yiiksek olmasi nedeniyle koruyucu saglik
hizmetlerine yonelik farkindaliklarinin daha fazla
olmasi ve bu hizmetleri kullanma olasiliklarinin yiksek
olmasi beklenen bir durumdur. Bireylerde genellikle,
hastaligin algilanmas1 sonrasinda saglik hizmeti
kullanma talebi ortaya cikmaktadir. Bu calismadan
elde edilen bulgular da bu beklentiyi desteklemektedir.
Ancak, koruyucu saglik hizmetlerinin temel amacinin
hastalik ortaya ¢ikinca ya da saglik durumu kétiilesince
basvurmak degil; hastalik ortaya cikmadan onlem
almak ve hastaligin etkilerini sinirlamak olmasi
nedeniyle daha cok saglik statdisii iyi olan bireylerin bu
hizmetleri kullanmasinin bireylerin yasam kalitesini
artiracag1 ve ileriki asamalarda saglik hizmetlerinin
daha katki

dusunilmektedir. Bu nedenle topluma koruyucu

verimli  kullanilmasina saglayacagi
saglik hizmetlerine iliskin belirli araliklarla egitimler

dizenlenmesi ve bireylerin hastaliklar1 yonetme
konusunda farkindaliginin artirilmasi saglanmalidir.
Buna ek olarak, sunulan saglik hizmetlerinin
ulasilabilirligi ve kalitesinin bireyin herhangi bir
fiziksel rahatsizlik hissetmeden once saglik kurumuna
basvurma kararin1 degistirebilecegi diisiinlildiigiinde,
bu faktorlerin iyilestirilmesinin koruyucu saglik
hizmetleri kullanimin artiracagi diistiniilmektedir.

o Saglik davranisi agisindan fiziksel aktivite
degiskeninin koruyucu saglik hizmetleri (tansiyon
olctirme, kolesterol olctirme) kullamminda etkili
fiziksel

diizeylerinin artirilmasi amaciyla saghigi gelistirme

oldugu saptanmistir.  Bireylerin aktivite
merkezlerinin sayisinin artinilmasi, birinci basamak
saglik hizmetlerinin gliclendirilmesi (aile hekimi basina
dusen hasta sayisinin azaltilarak daha kaliteli ve etkili
bir hizmet sunumunun saglanmasi, hizmet sunum
ekibine fizyoterapist, diyetisyen gibi tibbi destek
calisanlarinin dahil edilmesi, birinci basamak saglik
hizmetlerine ayrilan kaynagin artirilmasi) ve toplumun
fiziksel aktivite farkindalik dizeyinin yukseltilmesi
amaciyla egitim ve bilgilendirme calismalarinin
yapilmasi onerilmektedir.

. Sosyal destek, bireylerin koruyucu saglik

hizmetleri (tansiyon olctiirme, kan sekeri olctiirme)
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kullanma kararinda etkili olan faktorlerden biridir.
Eslerden, ailelerden ya da arkadas cevresinden sosyal
destek saglayamamanin koruyucu saglik hizmetleri
kullanimin1 engelledigi dusiiniildligiinde, bu kesime
yonelik politikalar gelistirilebili. Ornegin, saglik
kurumuna gidemeyen ve dezavantajli grupta yer
almayan bireylere yonelik evde saglik hizmetlerinin
artinlmas1 yoniinde duzenlemeler yapilabilir. Buna
ek olarak, birinci basamak saglik hizmeti sunumunda
gorev alan saglik profesyoneli cesitliliginin artirilmas
ve saglik personelinin bu yéndeki tutum ve davranisinin
iyilestirilmesi sayesinde toplumun duygusal destek
ve bilgi destegi farkindalik diizeylerinin artirilmasi
saglanabilir.

o Saglik hizmetlerine erisim anlaminda 6nem
arz eden sosyal glvence durumunun bireylerin

koruyucu saglik hizmetleri (tansiyon olctiirme,
kolesterol olctiirme ve kan sekeri olctirme) kullanma
davramisi ile dogrudan iliskisi bulunmaktadir. Bireylerin
koruyucu saglik hizmetleri kullanimini tesvik etmenin
en onemli yollarindan biri, bu hizmetlerin niifusun
tamamina Ucretsiz olarak sunuluyor olmasidir.
Turkiye’de yasayan bireylerin cok buyuk bir kism
SGK biinyesinde sosyal giivence kapsaminda olmasina
karsin koruyucu saglik hizmetlerine erisimde genel
saglik sigortasi kapsaminda olmayan kesime yonelik
alternatif politikalar planlanmasinin 6nemli bir husus
oldugu distiniilmektedir.

. Bu onerilerin hayata gecirilmesinde Saglik
Bakanligi, Milli  Egitim

Bakanlig1, Yiiksek Ogretim Kurumu, Aile ve Sosyal

Sosyal Giivenlik Kurumu,
Hizmetler Bakanligi, basin ve yayin kuruluslar, sivil
toplum orgitleri, yerel yonetimler ve uluslararas
saglik orgiitleri ile is birligi halinde calismanin 6nemli
oldugu disiiniilmektedir.

. ileriki calismalarda bu calisma kapsamina
alinmayan alkol tiketim durumu, titun tiketim
durumu, meyve ve sebze tuketimi, kisi basina dusen
hekim sayis1 gibi faktorlerin koruyucu saglik hizmetleri
kullamm Uzerindeki etkisinin incelenmesinin faydal

olacag disiiniilmektedir.



CALISMANIN SINIRLILIKLARI

Bu calismamin bazi simirliliklar bulunmaktadir. ilk olarak, ikincil verilerin kullanilmasi nedeniyle calismanin bu veriler

cercevesinde sekillenme kisitliigr s6z konusudur. ikincisi, calisma, Tiirkiye Saglik Arastirmasi soru formunda Koruyucu

Hizmetler basligi altinda yer alan {i¢c koruyucu saglik hizmeti ile simirlandirilmistir. Diger koruyucu saglik hizmetleri dahil

edilememistir. Uciinciisii, soru formunda yer alan baz1 sorularin (gelir durumu gibi) katiimcilarin biiyiik bir béliimii tarafindan

yanitlanmamasi nedeniyle bu degiskenlerin koruyucu saglik hizmetleri kullamimi iizerindeki etkisi incelenememistir.

Dorduncusl, calisma sadece tek bir yilin verileri Gizerinden yuritilmustir. Besincisi, calismaya dahil edilen katilimcilarin

calisma oncesinde kronik hastalik tanisi alip almadiklarinin ayrimi yapilamamaktadir.

ETiK KURUL ONAYI

* Bu calisma, etik kurul onay1 gerektirmemektedir.

CIKAR CATISMASI

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

Pseudomonas aeruginosa izolatlarinda antimikrobiyal direncg
oranlarinin yillara gore degisimi: 7 yillik analiz

Ahmet MANSUR!

Ayten GUNDUZ!

OZET

Amag: Pseudomonas aeruginosa  bircok
antimikrobiyal ilaca dogal olarak direncli olup, mevcut
kullanilabilen antimikrobiyallere karsi direnc oranlan
da farkli cografi bolgelere, hastanelere ve yillara gore
sirasinda

degisebilmektedir. Enfeksiyonlarin tedavisi

antimikrobiyallere  direnc  gelistirebilmesi, tedavi
glicliigiine neden olmakta ve direng profilinin siirekli
izlenmesini gerekli kilmaktadir. Bu calismada, yatan
hastalardan mikrobiyoloji laboratuvarina gonderilen
farkli kiltiir orneklerinden izole edilen P aeruginosa
suslarinin cesitli antimikrobiyallere direnc oranlarinin
retrospektif olarak belirlenmesi ve yillara gore

degisiminin incelenmesi amaclanmistir.

Yontem:  Mikrobiyoloji ~ laboratuvarina  Ocak
2016- Aralik 2022 tarihleri arasinda tim kliniklerden
gonderilen yatan hasta kiltir orneklerinde lreyen
1.746 P

degerlendirilmistir. Antimikrobiyal duyarlilk testleri

aeruginosa izolat1 retrospektif olarak

ABSTRACT

Objective: Pseudomonas aeruginosa is naturally
resistant to many antimicrobial drugs, and resistance
rates against currently available antimicrobials may
vary according to different geographical regions,
hospitals and years. The ability to develop resistance
to antimicrobials during the treatment of infections
causes treatment difficulties and requires constant
monitoring of the resistance profile. This study aimed
to retrospectively determine the resistance rates of
P aeruginosa strains isolated from different culture
samples sent to the microbiology laboratory from
hospitalized patients to various antimicrobials and to

examine their changes over the years.

Methods: 1746 P. aeruginosa isolates grown in
inpatient culture samples sent to the microbiology
laboratory from all clinics between January 2016 and
December 2022 were evaluated retrospectively. Vitek

2 Compact automated system (BioMérieux, France)

(ADT) sistemi

(BioMérieux,

otomatize
ADT

icin Vitek 2 Compact was used for antimicrobial susceptibility testing (AST).

Fransa) kullamlmistir. sonuclart  AST results were evaluated according to Minimum
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Minimum inhibitér Konsantrasyon(MiK) degerlerine gére
European Committee on Antimicrobial Susceptibility
Testing (EUCAST)
EUCAST ve Clinical and Laboratory Standards Institute
(CLSI)

mikrodilisyon yonteminini onaylamaktadir, bu nedenle

klavuzlari ile degerlendirilmistir.

klavuzlari kolistin direnci icin sadece sivi

calismamizda kolistin direnc¢ oranlan yer almamistir.

Bulgular: P. aeruginosa suslar en sik olarak solunum
yolu ornekleri (%57,2) ve idrar orneklerinden (%24,5)
olmak iizere, en sik olarak Yogun Bakim Unitelerinden
(YBU) (%60,4) gonderilen érneklerden izole edilmistir.
Yedi yilda izole edilen suslarin tamami icin direnc
oranlar1i en disik antimikrobiyaller amikasin (%16,3)
ve seftazidim (%22,3) olup, meropenem direnci %33,6
ve imipenem direnci %44,3 bulunmustur. Siprofloksasin
(%47,9) (%51,1)

oranlar en yuksek antimikrobiyaller olarak bulunmustur.

ve piperasilin-tazobaktam direnc
Amikasin ve aztreonam hari¢ diger antimikrobiyallerin
timiinde direnc oranlar1 2016’dan 2022’ye dek anlamli
derecede artmistir (p<0,001- p:0,002).

Sonug: P aeruginosa suslan icin calismamizda
amikasin ve seftazidim en etkin antibiyotikler olarak
belirlenmis olup, yillar icerisinde antimikrobiyallere
kars1 artmakta olan direnc oranlan soz konusudur.
Antimikrobiyal direnc oranlarimin her hastane icin
sirekli olarak izlenmesi ampirik tedavi seceneklerinin
belirlenmesine ve uygun tedavi yaklasimlarina katki

saglayacaktir.

Anahtar
Antimikrobiyal direnc, EUCAST

Kelimeler: Pseudomonas aeruginosa,

Inhibitory Concentration (MIC) values according to the
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) guidelines. EUCAST and Clinical and
Laboratory Standards Institute (CLSI) guidelines only
approve the broth microdilution method for colistin
resistance rates were not

resistance, so colistin

included in our study.
Results: P aeruginosa strains were isolated most
(57.2%)

and urine samples (24.5%), and most frequently from

frequently from respiratory tract samples
samples sent from Intensive Care Units (ICU) (60.4%).
The lowest antimicrobial resistance rates for all strains
isolated in seven years were amikacin (16.3%) and
ceftazidime (22.3%), while meropenem resistance was
33.6% and imipenem resistance was 44.3%. Ciprofloxacin
(47.9%) and piperacillin-tazobactam (51.1%) were found
to be the antimicrobials with the highest resistance
rates. Resistance rates for all other antimicrobials,
except amikacin and aztreonam, increased significantly
from 2016 to 2022 (p<0,001- p:0,002).

Conclusion: In our study, amikacin and ceftazidime
were determined to be the most effective antibiotics
for P aeruginosa strains, and there are increasing
resistance rates against antimicrobials over the years.
Continuous monitoring of antimicrobial resistance rates
for each hospital will contribute to the determination of
empirical treatment options and appropriate treatment

approaches.

Key Words: Pseudomonas aeruginosa, Antimicrobial
resistance, EUCAST

GIRIS

Saglik hizmeti iliskili enfeksiyonlar morbidite ve
mortalite oranlarinin yiiksekligi yaninda ekonomik
maliyeti nedeni ile tum diinyada onemli bir sorun
olmaya devam etmektedir (1). Hastanede yatan

hastalarda en cok enfeksiyona neden olan etkenler

Turk Hij Den Biyol Derg

arasinda Gram negatif bakteriler ilk sirada yer
bakimlardaki
hastalarda coklu ila¢ direncine sahip Acinetobacter,

almakta olup, oOzellikle yogun

Pseudomonas ve Klebsiella tirleri en sik izole edilen
ve en cok soruna neden olan etkenlerdir (2-4).
hastane

Pseudomonas aeruginosa

enfeksiyonlarina neden olan baslica Pseudomonas



tiri  olup, enfeksiyonlarinin yayginligi, yiiksek
antimikrobiyal direnc oranlar1 ve mortalite oranlan
nedeniyle siirveyans ve epidemiyolojik arastirma
acisindan oncelikli oneme sahiptir(5).

P aeruginosa bircok antimikrobiyal ilaca

dogal olarak direncli olup, mevcut kullanilabilen

antimikrobiyallere (beta-laktam/beta-laktamaz
inhibitorleri,  antipseudomonal sefalosporinler,
monobaktamlar, karbapenemler, florokinolonlar,

aminoglikozitler, polimiksinler) kars1 direnc oranlan
da farkli cografi bdlgelere, hastanelere ve yillara
gore degisebilmektedir. Enfeksiyonlarin tedavisi
sirasinda antimikrobiyallere diren¢ gelistirebilmesi,
tedavi giicliigiine neden olmakta ve direnc profilinin
surekli izlenmesini gerekli kilmaktadir (6, 7).
Calismamizda, hastanemizin tum kliniklerindeki
yatan hastalardan mikrobiyoloji laboratuvarina
gonderilen farkli kiltlir orneklerinden izole edilen
P aeruginosa suslarimin cesitli antimikrobiyallere
direnc oranlarinin yillara gore retrospektif olarak

belirlenmesi amaclanmistir.

GEREC ve YONTEM

Malatya Egitim Arastirma Hastanesi Mikrobiyoloji
Laboratuvari’na Ocak 2016 - Aralik 2022 tarihleri
arasinda tuim kliniklerden gonderilen yatan hasta
kiltir orneklerinde Ulreyen 1.746 P.  aeruginosa
izolat1 retrospektif olarak degerlendirilmistir. Aym
hastaya ait tekrarlayan ornekler calisma disinda
tutulmustur. Kaltur ornekleri % 5 koyun kanli agar ve
Eosin Methylene Blue (EMB) agara ekilerek 35 °C’de
16-48 saat inkube edilmistir.
Pseudomonas tiirt ile uyumlu olan olan Gremelerde

Koloni morfolojisi
Gram boyama ve oksidaz testi pozitifligini takiben
identifikasyon ve antimikrobiyal duyarliik testleri
(ADT) icin Vitek 2 Compact otomatize sistemi
(BioMérieux, Fransa) kullanilmistir. ADT sonuclar
Minimum Inhibitor Konsantrasyon (MiK) degerlerine
gore European Committee on Antimicrobial
(EUCAST)
degerlendirilmistir. EUCAST onerileri dogrultusunda

Susceptibility Testing klavuzlar ile

MIK degerlerine gére direnc oranlarn belirlenen
antimikrobiyaller 2016-2019 arast dort yillik
donem, 2020 yili, 2021 yii ve 2022 yii olarak
degerlendirilmistir. Kolistin direnci icin EUCAST ve
Clinical and Laboratory Standards Institute (CLSI)
sadece sivi mikrodilisyon yontemini onaylamaktadir
(8, 9). Bu nedenle calismamizda otomatize sistem
ile elde edilen kolistin MiK degerleri icin direnc oram
bildirilmemistir. Verilerin istatistiksel analizi icin
SPSS for Windows. Version 17.0 (Statistical Package
for the Social Sciences, SPSS Inc., Chicago, IL, ABD)
programi kullamlmistir. Suirekli degiskenler ortalama
+ standart sapma, minimum ve maksimum degerler
ile, kategorik degiskenler say1 ve yiizde olarak ifade
edilmistir. Yillar icerisinde kategorik degiskenler
arasindaki farkliliklar x? analizleri (Pearson ve trend
x? testleri) ve Fisher’s Exact testi ile incelenmistir.
Kullanilan testler icin p<0.05 degeri istatistiksel
olarak anlamli kabul edilmistir.

Bu calisma, Malatya Turgut Ozal Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun
onay1 ile gerceklestirilmistir (Tarih:27.12.2022,
Karar no: 2022/221).

BULGULAR

Yatan hastalarin kultirlerinden izole edilerek
ADT calisilan P. aeruginosa suslar en sik olarak Yogun
Bakim Uniteleri (YBU)(%60,4) ve Go6giis hastaliklar
kliniginden (%13,1) gonderilen orneklerden izole
edilmistir. Suslar en sik olarak solunum vyolu
ornekleri (%57,2) ve idrar orneklerinden (%24,5)
izole edilmistir. P aeruginosa suslarinin orneklere
gore ve kliniklere gore dagiim oranlan Sekil 1 ve
Tablo 1’de verilmistir.

Yedi yilda izole edilen suslarin tamami igin
direnc oram en disuk antimikrobiyaller amikasin
(%16,3) ve seftazidim (%22,3) olup,
diger antimikrobiyaller arasindaki

amikasin ile
direnc oram
farki istatistiksel olarak ileri derecede anlamlidir
(p<0,001). Piperasilin-tazobaktam diren¢ orani en
yuksek (%51.1) antimikrobiyaldir.
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PSEUDOMONAS AERUGINOSA iZOLATLARINDA ANTIMIiKROBIYAL DIiRENC

® Solunum yolu érnekleri: 999 (%
57.2)

®idrar: 427 (% 24.5)

= yara-abse-aspirat: 182 (% 10,4)
kan: 115 (% 6,6)

" kateter: 14 (% 0,8)

57,2 = Steril sivilar (plevral siv1, periton
svisy, eklem sivisi): 9 (% 0.5)

Sekil 1. Pseudomonas aeruginosa suslarinin izole edildigi 6rneklerin kliniklere gére dagilimi (%)

Tablo 1. Pseudomonas aeruginosa suslarinin izole edildigi 6rneklerin kliniklere gore dagilimi

Klinik Say1 %

Yogun Bakim Uniteleri 1055 60,4
Gogus hastaliklar 228 13,1
Palyatif bakim 102 5,8
inme merkezi 79 4,5
Enfeksiyon hastaliklar 52 3,0
Plastik cerrahi 44 2,5
Uroloji 35 2,0
Genel cerrahi 28 1,6
Cocuk hastaliklar 28 1,6
Dahiliye 23 1,3
Nefroloji 21 1,2
Dermatoloji 17 1,0
Hematoloji 10 0,6
Ortopedi 7 0,4
*Diger 17 1,0
Toplam 1746 100

*Diger: Gogus cerrahi, Onkoloji, Gastroenteroloji, Kadin Hastaliklari ve Dogum, Kulak Burun Bogaz, Kardiyoloji, Kalp Damar

Cerrahisi, Noroloji

Amikasin (p:0,041) ve sefepim (p:0,007) icin 2020
yili direnc oranlan diger yillara gore anlamli derecede
dusik bulunmustur.  Yine (p<0,001),
sefepim  (p<0,001) ile piperasilin/tazobaktam
(p<0,001) icin 2022 yili direnc oranlar diger yillara

seftazidim
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gore anlaml Amikasin ve
aztreonam haric diger antimikrobiyallerin tiimiinde
diren¢ oranlart 2016’dan 2022’ye dek anlamli
derecede artmistir (p<0,001- p:0,002) (Tablo 2 ve
Sekil 2).

derecede yiuksektir.
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Sekil 2. Yillara gore antimikrobiyaller direnc oranlarimin degisimi
* TZP: Piperasilin-Tazobaktam

Tablo 2. Yillara gore P. aeruginosa antimikrobiyal direnc oranlar (direncli izolat sayisi/calisilan izolat sayisi:n/N ve %)

Antimikrobiyal 2016-2019 2020 2021 2022 Toplam

Amikasin (n/N) 170/999 12/127 30/202 67/385 279/1713

(232 mg/L) (%) 17,0 9,4 14,9 17,4 16,3 PO
I — (n/N) 275/841 38/112 59/190 122/341 494/1484

(232 mg/L) (%) 32,7 33,9 31,1 35,8 33,3 P
Seftazidim (n/N) 208/999 20/126 42/218 115/380  385/1723 p:0,002
(216 mg/L) (%) 20,8 15,9 19,3 30,3 22,3

i (n/N) 348/968 34/125 85/218 185/385 652/1696

(216 mg/L) (%) 35,9 27,2 39 48,1 38,4 PO
ST (n/N)  421/1011 56/126 119/220 239/387 835/1744

(21 mg/L) (%) 41,6 44,4 54,1 61,8 47,9 O
Levofloksasin (n/N) 365/905 53/117 105/196 208/ 348 731/1566

(24 mg/L) (%) 40,3 45,3 53,6 59,8 46,7 A
e (n/N) 360/936 50/113 98/193 194/343  702/1585

(28 mg/L) (%) 38,5 44,2 50,8 56,6 44,3 PO
e m— (n/N)  288/1002 46/126 85/219 179/383 598/1730

(216 mg/L) (%) 28,7 36,5 38,8 46,7 34,6 PO
Tobramisin (n/N) 190/870 29/114 67/197 122/349 408/1530

(24 mg/L) (%) 21,8 25,4 34 35 26,7 PO
TZP * (n/N) 456/983 65/124 110/215 238/380  869/1702

(232 mg/L) (%) 46,4 52,4 51,2 62,6 51,1 ORI

* TZP: Piperasilin-Tazobaktam
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TARTISMA

P aeruginosa bircok antimikrobiyale direncli
olmasi nedeniyle ozellikle yatan hasta grubunda
tedavisi gu¢ enfeksiyonlara neden olan bir bakteridir.
Olusturdugu enfeksiyonlarin  sonuglart agisindan
konak faktorlerinden baska patojen iliskili faktorler
olarak antimikrobiyal direnc profili, enfeksiyonun
yeri ve tedavi yaklasimlar cok onemlidir (3, 6, 10).

Yatan hasta grubundan elde edilen izolatlarin
kultur

calismalarda solunum yolu ornekleri, idrar ornekleri,

orneklerine gore dagiliminin incelendigi
abse-yara ornekleri, kan ornekleri P aeruginosa’nin
en sik izole edildigi 6rnekler olarak, daha cok yogun
bakim Unitelerinde saptanmistir (11-14). Benzer
sekilde calismamizdaki suslar en sik olarak sirasiyla
solunum yolu ornekleri, idrar, yara-abse ve kan
orneklerinden ve en sik olarak YBU’lerinden izole
edilmistir (Sekil 1 ve Tablo 1).

P aeruginosa bircok antimikrobiyale intrinsik
direncliolmasini saglayan dis membran gecirgenliginin
dusiik olusu ve coklu transport mekanizmalarinin
yan1 sira, porin kanallarinda degisiklikler, efluks
pompa sistemleri, hedef modifikasyonlar1i ve beta
laktamazlar ile hemen tiim antimikrobiyallere direng
gelistirebilmektedir. Antiseptiklerde bile ureyebilme
ozelligi ve dogal olarak coklu ilac direncli (CID) bir
mikroorganizma olusu nedeniyle en sik nozokomiyal
firsatc1 enfeksiyon etkenlerindendir (5).

Calismamizdaki antimikrobiyal direnc verilerini
kiyaslamak amaciyla literatir tarandiginda; EUCAST
kriterleri ile MIK degerlerine gore cok sayida izolatin
degerlendirilerek direng oranlarinin bildirildigi ulusal
ve uluslararasi calismalar kisitli sayida bulunmustur.

Asya, Avrupa ve Amerika’da 200’den fazla
merkezde 1997-2016 yillann arasinda yduritiilen bir
calismada (SENTRY programi) 52.022 P. aeruginosa
izolat1 icin MiK degerleri belirlenerek antimikrobiyal
direnc oranlan bildirilmistir. Bu calismada EUCAST
2018 kriterlerine gore kolistin (%0,6) ve amikasin
(%9,5) direncin en az oldugu antimikrobiyaller olarak
bildirilmistir. Ayn1 calismada meropenem (%10,9),
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sefepim (%20,7), seftazidim (%22,5), siprofloksasin
(%32,2), piperasilin-tazobaktam (%26,8), aztreonam
(%21,5) ve tobramisin (%15,4) icin de direnc oranlan
bildirilmistir (15). Kolistin en etkili antimikrobiyal
olarak gorilse de ciddi yan etkileri kullanimin
kisitlamakta ve diger antimikrobiyallerin tiimiine
direncli P aeruginosa enfeksiyonlarinin tedavisinde
tercih edilmektedir (5). Kolistin direncini saptamak
icin otomatize sistem sonuclari uygun olmadigindan,
amikasin calismamizda diren¢ orani en dusuk (%16,3)
antimikrobiyal olarak bulunmustur.

Ulkemizde 2007-2017 yillan
makaleyi inceleyen bir meta analizde piperasilin-
tazobaktam (%33,9), seftazidim (%38,6), sefepim
(%35,6), meropenem  (%30,1), imipenem
(%28,0), siprofloksasin (%30,7), amikasin (%17,8),
tobramisin (%15,7) ve kolistin (%2,2) diren¢ oranlan

arasindaki 45

degerlendirilerek;  2012-2017 wyillan  arasinda
piperasilin/tazobaktam, imipenem, meropenem,
amikasin ve kolistin icin direnc oranlarinin

giderek arttig1 bildirilmistir. Ancak antimikrobiyal
diren¢ oranlarimin ¢ogu EUCAST klavuzlarina gore
degerlendirilmemistir (16).

2007-2017
kulturlerinden izole edilen P. aeruginosa izolatlarinin

Yine yillann  arasindaki  kan
incelendigi 30 calismay1 kapsayan bir meta analizde
direnc oranlarn ilk 5 y1l ve ikinci 5 yil olarak ayr ayn
incelenmis ve 2012-2017 wyillarim kapsayan ikinci
bes yillik donemde meropenem (%29,3), imipenem
(%28,4), (%38,2)
oranlarinda artis; siprofloksasin (%18,6) ve sefepim

piperasilin-tazobaktam direnc
(%30,5) direnc oranlarinda diisme tespit edilmistir.
Ayni calismada seftazidim (%35,0), amikasin (%9,9),
levofloksasin( %20,1), (%54,6) direnc
oranlarindaki degisim anlamli bulunmamistir (17).

aztreonam
Yogun bakim {nitelerinden izole edilen P
aeruginosa suslarimn dort yillk (2016-2019) direng
profilinin incelendigi bir baska calismada ise suslarin
oldugu antimikrobiyal siprofloksasin
(%29,4),
sefepim (%28,1), karbapenemler (%27,3), piperasilin-

en direncli

(%34,7) olarak bulunmustur. Seftazidim

tazobaktam (%24,6) direnc oranlarinin yer aldig



calismada amikasin (%7,9) en az direncin oldugu
antimikrobiyal olarak bildirilmistir (18).

Kuzey Kibris’ta 2016-2019 yillann arasinda 504
izolat ile yapilan calismada direncin en yuksek
ve en disik oldugu antimikrobiyaller; aztreonam
(%47,7) (%5,3) olarak bildirilmistir.
Aym1 calismada sefepim (%32), seftazidim (%26,3),
(%25,6),
(%19,6) ve meropenem (%24,6) direnc oranlarinda

ve amikasin

siprofloksasin piperasilin-tazobaktam
giderek artis oldugu bildirilmistir (14).

Daha yakin tarihli olarak lilkemizde 2017-2021
yillar arasinda poliklinik ve servis hastalarindan izole
edilen 2.876 sus ile yapilan bir calismada EUCAST
kriterleri ile amikasin direnci %3, seftazidim direnci
%21, sefepim direnci %17, meropenem direnci %15,
siprofloksasin direnci %17, piperasilin-tazobaktam
direnci %18 olarak bildirilmistir (12).
kendi
profillerinin bilinmesi cok o©nemlidir.

Hastanelerin antimikrobiyal  direnc
Bu sayede
ampirik tedavi yaklasimlarinin glincellenmesi ve uygun
antimikrobiyal kullanimi ile direncli suslarin yayilimi
azalacaktir. Hastanemizde 2008-2012 yillan arasinda
otomatize sistem ile MIK degerleri belirlenerek,
CLSI

izolatin yer aldig1 calismada cok daha diisiik direnc

standartlarina gore degerlendirilmis, 151

oranlan bildirilmistir (Amikasin %3, seftazidim %9,
meropenem %5, imipenem %8, piperasilin-tazobaktam
%7, levofloksasin %13) (19). Pek cok calisma ile
benzer sekilde amikasin (%16,3) hastanemizde izole
edilen P. aeruginosa izolatlan icin en dusiik direnc
oranina sahip antimikrobiyaldir (12,14-18). Ancak
2012 yiindan beri tum antimikrobiyaller icin direnc
oranm araligi %3-13’den % 16,3-51,1’e yikselmistir
(p<0,001). Gecen vyillarda YBU sayisimin ve YBU’de
yatan hasta sayisinin artmis olmasi, antimikrobiyal
ilac kullamim politikalarinin ve enfeksiyon kontrol
onlemlerinin yetersiz kalisi bu artista rol oynamis

ETIK KURUL ONAYI

olabilir. Ayrica Covid-19 pandemisi sirasinda o6zellikle
2021 ve 2022 yillaninda servislerde yatan hasta
profilinin tamamen degismesi (viral pnomonili
hastalarda sekonder bakteriyel enfeksiyonlar) ve
yogun antimikrobiyal kullanim1 da direnc¢ oranlarim
artirmis olabilir (Tablo 2).

Hastanemizden izole edilen suslarda
antipseudomonal  sefalosporinlerden  seftazidim
(%22,3), sefepim (%38,4)’e gore daha dusuk (p<0,001)
direng orani ile dikkat cekmektedir.

Meropenem icin %34,6 ve imipenem icin %44,3 olan
direnc oranlan benzer calismalarin timiinden daha
yuksektir (12, 14-18). Karbapenem direnc oranlarinin
yuksek hastanemizde

olusunda, pseudomonal

enfeksiyonlarin  tedavisinde sefalosporinlere ve
aztreonama gére daha yogun olarak kullanilmalar
etkili olabilir.

Siprofloksasin (%47,9), levofloksasin (%46,7) ve
piperasilin-tazobaktam (%51,1) icin diren¢ oranlarimiz
da diger calismalara gore yiiksek bulunmustur (12,
14-18).

Hastanemizde izole edilen P. aeruginosa suslan
icin antimikrobiyal direnc oranlarinin genel itibariyle
yliksek olmasinda calisilan suslarin agirlikli olarak
YBU izolatlan olmasi ve hastanemizde uygulanan
ampirik tedavi seceneklerinde genis spektrumlu
antimikrobiyallerin yogun olarak kullanmilmasi etkili
olabilir.

Sonu¢  olarak; calismamizda yer alan
antimikrobiyaller icerisinde amikasin ve seftazidimin
direnc oranlar en dusuk olarak belirlenmis olup, yillar
icerisinde antimikrobiyallere karsi artmakta olan
direnc oranlarn soz konusudur. Antimikrobiyal direnc
oranlarinin her hastane icin surekli olarak izlenmesi
ampirik tedavi seceneklerinin belirlenmesine ve

uygun tedavi yaklasimlarina katki saglayacaktir.

* Bu calisma, Malatya Turgut Ozal Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun onayi ile

gerceklestirilmistir (Tarih:27.12.2022, Karar no: 2022/221).
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CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Bayburt ili 2019-2022 yillan aras1 kan kiiltiirli sonucglarinin
analizi

Siimeyra KAYALI"2

OZET

Amac: Kan kiltird, kan dolasimi enfeksiyonlarinin
tanisinda altin standart olup, mikroorganizmalarin izole
edilip antibiyotik duyarlilik testlerinin calisilmasina
olanak saglamaktadir. Bu calismanmin amaci; kan
kiltirlerinden izole edilen mikroorganizmalarin dagilimi
ve antibiyotik direnc profilini belirleyerek ampirik

tedavide yol gosterici olmaktir.

Yontem: Bayburt Devlet Hastanesi Mikrobiyoloji
Laboratuvart Mayis 2019 - Mayis 2022 tarihleri arasi
kan kulturu sonuclan, retrospektif olarak taranarak
BacT/ALERT

otomatize

calismaya dahil edildi. Kan Kkiiltlrleri

(BioMérieux, Marcy UEtoile, France)
sisteminde inkibe edildi. Pozitif sinyal veren siseler
cikolata agar, %5 koyun kanli agar ve eozin methylene
(EMB)

saat inklibe edildi.

blue agara ekim yapilarak 37°C’de 24-48
Bakteri tanimlamasi geleneksel
yontemlerle,

antibiyotik duyarliigi disk difiizyon

yontemiyle calisildr.

Bulgular: Laboratuvara kabul edilen 4.902 kan
kiiltiiriiniin 3.778 (%77,1)’inde lireme olmadi. Ureme
olan 1.124 (%22,9) kan kiltiriniin 860 (%76,5)’1nda
gram pozitif bakteri, 244 (%21,7)’Unde gram negatif

ABSTRACT

Objective: Blood culture is the gold standard in
the diagnosis of bloodstream infections and allows the
isolation of microorganisms and antibiotic susceptibility
tests. The aim of this study is to determine the
distribution and antibiotic resistance profile of
microorganisms isolated from blood cultures and to

guide empirical treatment.

Methods: Blood culture results of Bayburt State
Hospital Microbiology Laboratory between May 2019 and
May 2022 were retrospectively reviewed and included in
the study. Blood cultures were incubated in the BacT/
ALERT (BioMérieux, Marcy U’Etoile, France) automated
system. Vials with positive signals were inoculated on
chocolate agar, 5% sheep blood agar and eosin methylene
blue (EMB) agar and incubated at 37°C for 24-48 hours.
Bacterial identification was performed by conventional
methods and antibiotic susceptibility was determined by
disk diffusion method.

Results: There was no growth in 3,778 (77.1%)
of 4,902 blood cultures accepted to the laboratory.
Of the 1,124 (22.9%) blood cultures that grew, 860

(76.5%) grew gram positive bacteria, 244 (21.7%)
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bakteri ve 20 (%1,8)’sinde maya turi mantar saptandi.
Ureyen cilt flora elemanlart kontaminasyon acisindan
incelendi ve kontaminasyon orani %9,9 (n:488/4.902)
idi. Tespit edilen gram pozitif bakteriler siklik sirasina
gore; koagulaz-negatif stafilokoklar, Staphylococcus
aureus ve Enterococcus spp idi. Gram negatif
bakterilerin goriilme siklig1 ise sirasiyla; Escherichia
coli, Klebsiella spp, Enterobacter spp, Brucella spp,
Acinetobacter spp, Proteus spp, Pseudomonas spp
ve Citrobacter spp idi. Enterobacteriaceae ailesinde
penisilin, sefalosporin, kinolon grubu antibiyotiklere
ve trimetoprim-siilfametoksazole %50’nin altinda
duyarlilk oranlar1 saptanirken karbapenem ve
aminoglikozid grubu antibiyotiklerden imipenem
ve amikasine %50’nin Uzerinde duyarlilik oranlan
saptandi. Koagulaz-negatif stafilokoklarin %601,
S. aureus izolatlarinin %20’si metisilin direncliydi.
Enterococcus spp izolatlarinin timi vankomisin,

teikoplanin ve linezolide duyarliydi.

Sonug: Bayburt ilinde, metisilin direncli stafilokok
izolatlarimin  varligi  ve enterokok izolatlarinin
vankomisine duyarli olmasi nedeniyle, vankomisin
gram pozitif bakterilere yonelik ampirik tedavi icin
guivenilir bir secenektir. Ayrica gram negatif etkenler
icin aminoglikozid ve karbapenem grubu antibiyotikler
penisilin ve sefalosporin grubu antibiyotiklere gore
daha iyi tercih olacaktir. Bu tir kiimilatif antibiyotik
duyarlitik verileri ampirik tedavi icin yol gostericidir ve

akilc1 antibiyotik kullanimina yoneltmektedir.

Anahtar Kelimeler: Kan kiiltiird, sepsis, retrospektif

calisma, antibakteriyel ajanlar

grew gram negative bacteria and 20 (1.8%) grew yeast
type fungi. The skin flora elements were analyzed
for contamination and the contamination rate was
9.9% (n:488/4,902). The gram positive bacteria
detected were coagulase-negative staphylococci,
Staphylococcus aureus and Enterococcus spp in order
of frequency. Gram-negative bacteria were Escherichia
coli, Klebsiella spp, Enterobacter spp, Brucella spp,
Acinetobacter spp, Proteus spp, Pseudomonas spp
and Citrobacter spp. While susceptibility rates to
penicillin, cephalosporin, quinolone group antibiotics
and trimethoprim-sulfamethoxazole were below 50%
in Enterobacteriaceae family, susceptibility rates to
carbapenem and aminoglycoside group antibiotics
imipenem and amikacin were above 50%. Sixty percent
of coagulase-negative staphylococci and 20% of S. aureus
isolates were methicillin resistant. All Enterococcus spp
isolates were susceptible to vancomycin, teicoplanin

and linezolid.

Conclusion: In Bayburt province, vancomycin is
a reliable option for empirical treatment of gram-
positive bacteria due to the presence of methicillin-
resistant staphylococcal isolates and the susceptibility
of enterococcal isolates to vancomycin. In addition,
aminoglycoside and carbapenem group antibiotics would
be better choices than penicillin and cephalosporin group
antibiotics for gram negative agents. Such cumulative
antibiotic susceptibility data are instructive for empirical

treatment and lead to rational antibiotic use.

Key Words: Blood culture, sepsis, retrospective

study, anti-bacterial agents

GIRIS

Bakteriyemi; kan dolasiminda iireme yetenegine

bir klinik durumdur. Kan dolasimi enfeksiyonu ve
bakteriyemide morbidite ve mortalitenin azaltilmasi
icin erken tani ve uygun tedavi gereklidir.

sahip bakterinin varlig1 olarak adlandirilmaktadir. Bakteriyemiyi tespit etmek icin farkli yontemler
Kan dolasim enfeksiyonu ise; bakteriyemi ile birlikte  gelistirilse de kan kiiltiiri en objektif laboratuvar
sistemik enfeksiyon bulgularimin gorildigt onemli  testidir. Kan kiiltiirii, ayrica mikroorganizmanin
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tanimlanmasina ve antibiyotik duyarliik testlerinin

calisilmasina olanak saglamaktadir. Ancak kan

orneginin alinmasindan sonucun raporlanmasina
kadar gecen sure ampirik tedavi kullanimim zorunlu
kilmaktadir (1-3).

Calismamizda kan kiiltiirlerinden izole edilen

mikroorganizmalarin ~ dagilimi ve  antibiyotik
duyarliliklan incelenerek ampirik tedavide
secilebilecek antibiyotiklerin belirlenmesi
amaclanmistir.

GEREC ve YONTEM

Bayburt Devlet Hastanesi Tibbi Mikrobiyoloji
Mayis 2019 Mayis 2022 tarihleri
arasindaki kan kulturu sonuclar hastane otomasyon

Laboratuvan

laboratuvar istatistik ekran1 kullanilarak
retrospektif olarak elde edildi.

Hastalardan alinan kan ornekleri,

sistemi

kan kultur
siselerine ekilerek BacT/ALERT (bioMérieux, Marcy
I’Etoile, France) otomatize kan Kkiiltiirli sistemine
yuklendi. Brucella enfeksiyonu suphesi olan ornekler
10 giin, digerleri 7 giin inkiibe edildi. Pozitif sinyal
veren siseler Gram boyama yontemi ile incelendi,
cikolata agar, %5 koyun kanli agar ve eozin methylene
blue (EMB) agara ekim yapilarak 37°C’de 24-48 saat
inkiibe edildi. Ureyen mikroorganizmalarin koloni
morfolojisi ve gram boyanma 6zelligi incelendi. Gram
pozitif bakteriler icin; katalaz, koagulaz, pirolidonil-
B-naftilamid (PYR) ve streptokok gruplandirma testi
uygulandi. Gram negatif bakteriler icin ise; oksidaz ve
biyokimyasal testler (Triple sugariron agar, Christensen
Ure agar, Simmon’s sitrat agar, metil kirmizis1 testi ve
indol) kullanildi. Antibiyotik duyarliiginda gradient
strip ve disk diflizyon yontemi kullanlip, European
Committee on Antimicrobial Susceptibity Testing
(EUCAST) kriterlerine gore yorumlandi.

Kan  kilturinde  Ureyen
stafilokoklar, Bacillus spp (B.
Corynebacterium spp (JK haric), Propionibacterium

koagiilaz-negatif
anthracis haric),

spp, Aerococcus spp ve Micrococcus spp gibi cilt
flora elemanlarinin etken/kontaminasyon ayrimini

yapabilmek icin, en az iki ayri damardan alinan kan
orneginde ayni etkenin (tir diizeyinde tanimlamasinin
ve antimikrobiyal duyarliiginin aynm1  olmasi
sartiyla) uUretilmesi gerekmektedir (1). Bu kosulu
saglamayan ve klinik olarak uyumun gézlenmedigi
cilt flora elemani Uremeleri kontaminasyon olarak
degerlendirildi. Kan kiltiiriinde gram pozitif basil
tespit edilen hastalarin klinik bulgular1 Clostridium
turleri, Listeria turleri vb. bir etkenin izolasyon
olasiligina isaret etmediginden identifikasyon ve
antibiyogram yapilmadi (1).

dahil

Cemiyeti

Turk
Duyarlilik

Calismaya edilen antibiyotikler,
Antibiyotik
Testlerinin Standardizasyonu (ADTS) Calisma Grubu
“Kisitli  Bildirim”
(4). Verilerin

sunumunda Klinik Mikrobiyoloji Uzmanligi Dernegi
(KLIMUD) tarafindan hazirlanan “Antibiyotik Duyarlilik

Verilerinin Analizi ve Sunumu”

Mikrobiyoloji
tarafindan hazirlanan tablolan

incelenerek belirlendi analiz ve

isimli rehberinden
faydalanildi (5). Arastirma verileri Excel programinda
degerlendirilip, kategorik veriler siklik ve yiizde
olarak ozetlendi.

Firat  Universitesi
Olmayan Klinik Arastirmalar Etik Kurulu’nun onayi
ile gerceklestirilmistir (Tarih:07.06.2022, Karar no:

2022/08-23).

Bu calisma, Girisimsel

BULGULAR

Mayis 2019 Mayis 2022 tarihleri
laboratuvara kabul edilen 4.902 kan kultirinin
3.778 (%77,1)’inde iireme olmadi. Ureme olan 1.124
(%22,9) kan kultlrinin 860 (%76,5)’1 gram pozitif
bakteri, 244 (%21,7)’4 gram negatif bakteri ve 20
(%1,8)’si maya tlrd mantardi.

arasinda

Ureyen cilt flora elemanlan etken/kontaminasyon
aynmi icin incelendiginde; 532 koagiilaz-negatif
stafilokokun 452 (%85)’si ve 36 gram pozitif basilin
tamami1  kontaminasyon olarak degerlendirildi.
Calismamizdaki kontaminasyon oram %9,9 olarak
saptandi. Mikroorganizmalarin dagiimi Sekil 1’de

verildi.
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Sekil 1. Kan kiltiri sonuglan, 2019-22, Bayburt

Enterobacterales ailesinden Escherichia coli, ve Proteus spp izolatlarinda saptanan antibiyotik
Klebsiella spp, Enterobacter spp, Citrobacter spp  duyarlilik yizdeleri Tablo 1’de sunuldu.

Tablo 1. Enterobacteriaceae ailesi izolatlarinda saptanan duyarlilik oranlari, 2019-22, Bayburt

E. coli Klebsiella spp Enterobacter spp Proteus spp*  Citrobacter spp* Toplam

Antibiyotik n=64 n=58 n=38 n=10 n=6 N=176
Ampisilin 19 R R 20 R 8
dawianicast 1 16 R © 0 14
S 57 26 0 100 33 35
Gentamisin 72 28 11 80 33 35
Amikasin 93 32 20 100 33 64
Sefotaksim 43 11 0 100 33 21
Seftriakson 50 16 0 100 33 30
Seftazidim 53 16 0 60 0 27
Sefepim 52 17 0 100 33 28
Siprofloksasin 56 22 0 20 33 35
siltamerolsazol 16 8 60 3 2
imipenem 94 84 15 100 33 68
Meropenem 85 22 0 100 33 37
Ertapenem 84 21 0 100 0 43

* Standart oneri olan 30 izolattan daha az sayida izolat icin hesaplama yapilmistir.
R:Dogal direncli
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Etken oldugu diisiiniilen 80 koagiilaz-negatif
stafilokok izolatinin 48 (%60)’i; 140 Staphylococcus
aureus izolatinin 28 (%20)’i metisiline direncliydi.
Staphylococcus spp izolatlarinda saptanan antibiyotik
duyarlilik yiizdeleri Tablo 2’de sunuldu. Enterococcus

spp (n=120) izolatlarimn tamami vankomisin,
teikoplanin ve linezolide duyarliydi. Ampisiline %24,
yuksek dizey gentamisine %42 oraninda duyarlilik

saptandi.

Tablo 2. Staphylococcus spp izolatlarinda saptanan duyarlilik yiizdeleri, 2019-22, Bayburt

Antibiyotikler MSSA MRSA* MSKNS MRKNS
% (n=112) % (n=28) % (n=32) % (n=48)
Penisilin 14 0 17 0
Eritromisin 83 63 17 0
Klindamisin 87 63 50 0
siltametalsazol % 50 & 50
Vankomisin 100 100 100 100
Tetrasiklin 91 71 100 83
Siprofloksasin 86 50 17 0
Levofloksasin 86 63 17 0
Gentamisin 96 75 33 0
Linezolid 100 100 100 100
Rifampisin 100 83 17 0

MSSA: Metisilin-duyarli Staphylococcus aureus, MRSA: Metisilin-direncli Staphylococcus aureus
MSKNS: Metisilin-duyarli koagulaz-negatif stafilokok, MRKNS: Metisilin-direncli koagiilaz-negatif stafilokok
*Standart oneri olan 30 izolattan daha az sayida izolat icin hesaplama yapilmistir.

TARTISMA

Kan dolasim1 enfeksiyonlarinin tanisinda altin
standart kan kulturudir. Glnimuzde zengin icerikli
besiyeri ve antibiyotik baglayici 6zelligi olan kan
kiiltliri siselerinin kullanildig1 otomatize kan kiilturi
sistemleri tercih edilmektedir. Bu sistemler Ureme
durumunu kesintisiz takip eder, inkiibasyon siresini
ve kontaminasyon oranlarini azaltir (1).

Ulkemizde yapilan calismalar incelendiginde;
calismamizla benzer olarak en fazla gram pozitif
bakteriler goriilmis ve onu sirasiyla gram negatif
bakteriler ve maya turud mantarlar takip etmistir
(6, 7). Ancak kontaminant (gram pozitif) bakteriler
bazi

dislanarak sadece etkenlerin ele alindigi

calismalarda ise gram negatif bakteriler ilk sirada
gorulmistir (8, 9). Calismamizda etken bakterilerin
dagilimi incelendiginde ilk sirada gram pozitif
bakteriler (%58,5) yer almaktadir.

Kan dolasiminda mikroorganizma bulunmadig
halde kan kultirinde ireme gorulmesi kontaminasyon
olarak adlandinlmistir. Kontaminasyon, en fazla cilt
florasinda bulunan mikroorganizmalarin kan kultiru
siselerine inokilasyonu sonucu gorilur. Kontaminant
bakteriler gercek etken olan bakterilerin Uremesini
inhibe Bu
istenmeyen bir durumdur ve %3’uUn altinda tutulmasi

edebilir. sebeple  kontaminasyon
gerekir (1). Yapilan baz1 calismalarda kan kultiru
kontaminasyon oranlari; %8,15 ve %8,38 bulunmustur

(2, 6). Yogun bakim hastalarinda yapilan bir calismada
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ise kontaminasyon %17,8 olarak saptanmistir (10).
Literatiirde kontaminasyon, genellikle hedef degerin
lizerinde saptandigindan coziilmesi gereken onemli
bir sorundur (11). Calismamizda da kontaminasyon
orant %9,9 ile hedef degerinin iizerinde saptandi.
Kan kulturl icin ornek alindiginda steril eldiven
kullamlmamasi, kan alma teknigindeki hatalar ve
ihmaller, hastane personelinin sik degismesi ve egitim
seviyesi gibi nedenler kontaminasyonun muhtemel
sebebi olarak dusunuldu.

Etken kabul edilen pozitif kan kultiiri sise sayisinin
toplam kan kilturi sise sayisina boliinmesiyle elde
edilen, pozitif kan kultlrd sonu¢ oraninin %6-12
arasinda olmas1 beklenmektedir (1). Bu oran bazi
kaynaklarda %5-15 olarak gecmektedir (12). Elde
edilen oranin dusuk cikmasi cok fazla kan kultiru
alindigini, yiiksek cikmasi ise yetersiz sayida kan
kulturd alindigim gostermektedir (1). Calismamizda
%13,0 (n:636/4902)
hesaplanmistir. Kan kilturinun gerekli durumlarda

pozitif sonu¢ orani olarak
alinmasina 6zen gosterilmelidir.

Kan kulturunde tespit edilen mikroorganizma
dagilim incelendiginde koagiilaz-negatif
stafilokoklarin ilk sirada bildirildigi
mevcuttur (6, 13, 14). Bu calismalarda kontaminant

calismalar

etkenler dislanmadigi icin kontaminasyon oranlarinin
Ulusal
Antimikrobiyal Direnc Surveyans Sistemi (UAMDSS)

yiksek olmasi beklenen bir durumdur.
2023 raporu ve kontaminant etkenlerin dislandig
calismalarda ise ilk sirada E. coli yer almaktadir (3,
8, 9, 15, 16). Ancak baz1 calismalarda Enterococcus
spp ve S. aureus gibi gram pozitif izolatlarin ilk
sirada saptandigi gorulmistir (6, 10, 16). Cogu
calismada gram negatif etkenlerden ilk siralarda E.
coli ve Klebsiella spp gorilse de non-fermantatif
bakterilerden Acinetobacter spp ve Pseudomonas
spp’nilk siralarda oldugu calismalar da mevcuttur (6,
10, 16). Maya turii mantarlar ise; %2,44-7,8 arasinda
(6-8). Ozellikle
yogun bakim hastalarindan yiiksek oranda izole

degisen oranlarda bildirilmistir

edilen Acinetobacter spp ve maya tiri mantarlarin

calismamizda  disuk  oranlarda  saptanmasi,
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yogun bakim yatak sayimzin az olmasi nedeniyle
beklenen bir bulgudur. Etken sikligindaki degisikligin
hastanedeki yatak sayisi ve dagilimi, antibiyotik
tercihleri, etkenlerin toplum/nozokomiyal kokenli
olma orani vb. nedenlere bagli olarak degisebilecegi
disunulmustir.

Yapilan bazi calismalarda Kahramanmaras’ta
%0,05, Ankara’da %0,1, izmir’de %1, istanbul’da
%1,1, Diizce’de %1,3 oraminda Brucella spp pozitifligi
tespit etmistir (6, 8, 9, 14, 17). Calismamizda bu
pozitifligin (%2,7) daha yiiksek oranda olmasi brusella
hastaligi siiphesinde klinisyenlerin kan kiltiiri isteme
orani ve ilimizin hayvancilik bolgesi olmas1 nedeniyle
brusella hastaligi insidansinin yiiksek olmasi ile
iliskilendirilmistir.

Calismamizda E. coli izolatlarindan elde edilen
UAMDSS 2023 raporunda yer
alan 2019-2021 yii Turkiye verilerine benzerlik
birlikte,
antibiyotiklerde daha yiksek duyarlilik oranlan

duyarliik oranlar

gostermekle sadece kinolon grubu
saptanmistir (15). Klebsiella spp izolatlarinda ise
tim antibiyotik gruplarinda daha dustk duyarlilik
oranlar1 saptanmistir. Ayrica calismamizda, yapilan
calismalardan farkli olarak Enterobacter spp ve
Citrobacter spp izolatlarinda gorilen disuk duyarlibik
oranlar dikkat cekicidir (3, 18). Dunya genelinde ve
llkemizde, Enterobacteriaceae ailesi iiyelerinde
antibiyotik direnci artmakta ve tedavi secenekleri
(19).

antibiyotiklerin yilksek doz ve uzamis inflizyonla

kisitlanmaktadir Panrezistan izolatlar bazi

uygulanmasini, farkli antibiyotik kombinasyonlarini,

bazi eski antibiyotiklerin (kolistin, fosfomisin)
ve yeni gelistirilen antibiyotiklerin (seftolozan-
tazobaktam, seftazidim-avibaktam) kullaniminm

gindeme getirmistir (19). elde

edilen Enterobacteriaceae ailesindeki antibiyotik

Calismamizda

duyarliiklar incelendiginde; en yiiksek duyarliik
karbapenem ve aminoglikozid grubu lyelerinde
gorulmustir. Penisilin, sefalosporin, trimetoprim-
sulfametoksazole ve kinolon grubu antibiyotiklerde
digerlerine gore daha disiik duyarliik oranlan
saptanmis olup, riski

bakteriyemi yiiksek olan



hastalarda bu antibiyotiklerin monoterapisinin uygun
olmadig1 distintilmiistiir.
Calismamizda S. aureus izolatlarinda metisilin

direnci %20 oraninda saptanirken, kan kulturu
sonuclarinin irdelendigi baz1 calismalarda; %12,2 ile
%55,1 arasinda degisen oranlarda saptanmistir. Ayrica
calismamizla benzer olarak vankomisin, teikoplanin
ve linezolide diren¢ saptanmamis ve penisilin en
fazla direncin gorildiigi antibiyotik olmustur (6, 8,
10, 14).

Yapilan calismalarda, bircok antibiyotige dogal
direncli Enterococcus spp izolatlarinin ampisilin
(%41-70,9) ve yuksek diizey gentamisine (%30-83,3)
duyarliiklan  degisen oranlardadir.  Vankomisin,
teikoplanin ve linezolide ise yiiksek oranlarda
duyarlibk (%89-100) bildirilmistir (6, 8, 9, 14).
Calismamizda ise ampisilin (%24) ve yiksek diizey
gentamisine (%42) dusiik duyarlilik oranlari saptanmis
olup ampirik tedaviicin uygun olmadiklari gorulmustur.
Ayrica vankomisin, teikoplanin ve linezolid direncinin
gorilmemis olmasi yiiz glilduriicudur.

Bu calismanin en onemli kisitliligi; retrospektif

olarak dizayn edildiginden hastalarin klinik bilgileri

ETIK KURUL ONAYI

ile birlikte degerlendirilememesidir. Bu nedenle
izole edilen mikroorganizmanin primer/sekonder
siniflandirmas1  ve  kan

bakteriyemi dolasimi

enfeksiyonu varlig1 tespit edilememistir. Ayrica
ampirik tedavi baslarken g6z onuine alinan (toplum/
hastane) enfeksiyon kokeni belirlenememistir.
Calisma verileri hastane bilgi sistemi kullamlarak
elde edildiginden veri kaybinin olmamas1 avantajdir.

Sonuc olarak; calismamizda kan kiilturlerinden
izole edilen mikroorganizmalarin dagilimm
incelendiginde, gram pozitif etkenlerin on siralarda
stafilokok

izolatlarinin

oldugu gorulmistiir. Metisilin  direncli

izolatlarinin  varligi ve enterokok
vankomisine duyarli olmasi nedeniyle, vankomisin
gram pozitif bakterilere yonelik ampirik tedavi icin
guvenilir bir secenektir. Gram negatif etkenler icin
aminoglikozid ve karbapenem grubu antibiyotikler
penisilin ve sefalosporin grubu antibiyotiklere gore
daha iyi tercih olacaktir. Ayrica panrezistan izolatlara
yonelik yeni tedavi protokolleri olusturulmalidir. Bu
tir kiimulatif antibiyotik duyarliik verileri ampirik
tedavi icin yol gostericidir ve akilci antibiyotik

kullanimina yoneltmektedir.

* Bu calisma, Firat Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun onay1 ile gerceklestirilmistir

(Tarih:07.06.2022, Karar no: 2022/08-23).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Modulation of the immunological response to acute stress in
rats is aided by serotonin

Ayse Meltem SEVGILI

, Kutluhan ERTEKIN?

ABSTRACT

Objective: Since stress has become an inseparable
aspect of human existence, the interplay between stress
and the immune system is a primary focus of research.
Despite serotonin being a crucial regulator of the
immune and stress systems, its potential involvement
in the stress-induced immunological response remains
unexamined.  This study employed two serotonin
receptor antagonists to assess the modulatory influence
of serotonin on the immunological response to acute

stress.

Methods:

were allocated into six groups: control (C), acute stress

Fifty-four Wistar albino rats (n=9/group)

(AS), ondansetron (0), methiothepin (M), acute stress
+ ondansetron (ASO), and acute stress + methiothepin
(ASM). Rats were administered intraperitoneal injections
of ondansetron or methiothepin at doses of 2 mg/kg
and 0.2 mg/kg, respectively, prior to the introduction
of acute stress. Acute stress was induced by a cold-
immobilization procedure. Immediately following the
stress procedure, the animals were euthanized using

exsanguination. A complete blood count was taken,

OZET

Amag: Stres insan yasaminin ayrilmaz bir parcasi
haline geldiginden, stres ve bagisiklik sistemi arasindaki
etkilesim oncelikli arastirma konular1 arasinda yer
almaktadir. Serotonin hem bagisiklik hem de stres
sistemlerinin onemli bir modiilatérii olmasina ragmen,
stresin neden oldugu bagisiklik yamtindaki olasi roli
gnumize kadar arastinlmamisti. Bu calismada,
serotoninin akut strese karsi bagisiklik yamt1 izerindeki
modilator roliinii degerlendirmek icin iki serotonin

reseptor antagonisti kullanilmstir.

Yontem: Elli dort adet Wistar albino sican (n=9/
©),
ondansetron (0), metiyotepin (M), akut stres

grup) alti kontrol akut stres
(AS),
+ ondansetron (ASO) ve akut stres + metiyotepin
(ASM).

intraperitoneal

gruba aynldi:

Sicanlara, akut stres indiiksiyonundan once

ondansetron  veya  metiyotepin

enjeksiyonlar (sirastyla2 mg/kg ve 0.2 mg/kg) uygulandi.

Akut stres, soguk immobilizasyon prosediiriiyle

olusturuldu. Stres prosediiriiniin tamamlanmasindan
hemen sonra hayvanlar intrakardiyak kan alinarak feda

edildi. Tam kan sayimi yapildi ve ELISA kullanilarak
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and plasma levels of serotonin, IL-6, and IL-17 were
quantified by ELISA.

Results:  Acute stress significantly decreased
leukocyte counts and IL-17 levels relative to the control
group (p = 0.003 and 0.002, respectively). Methiothepin
had comparable effects on both parameters. On
the other hand, neither acute stress nor serotonin
receptor antagonists significantly altered IL-6 levels.
Nonetheless, when rats were administered a serotonin
receptor antagonist and subjected to acute stress (the
ASO and ASM groups), the differences in IL6 levels
reached statistical significance (p<0.0001). Despite both
serotonin antagonists exhibiting comparable effects on
immunological response under acute stress, we were
unable to observe any alterations in plasma serotonin

levels across all groups.

Conclusion:  These results suggest that the
serotonergic system may play a modulatory role in the
acute stress-induced immune response and that this
modulation is more likely occurring at the receptor level.
This phenomenon might be related to desensitization or

downregulation of serotonin receptors.

Key Words: Stress, acute stress, immune system,
IL17, IL6

plazma serotonin, IL-6 ve IL-17 seviyeleri belirlendi.

Akut

karsilastirildiginda okosit sayisim ve IL-17 diizeylerini

Bulgular: stres, kontrol grubuyla
onemli Olclide azaltti (sirasiyla p = 0.003 ve 0.002).
Metiyotepin her iki parametre Ulzerinde de benzer
etkiler gosterdi. Ote yandan ne akut stres ne de
serotonin reseptor antagonistleri IL-6 diizeylerini
onemli olciide degistirmedi. Bununla birlikte, sicanlar
hem serotonin reseptor antagonisti aldiginda hem de
akut strese maruz kaldiginda (ASO ve ASM gruplari),
IL-6 seviyelerindeki farkliliklar anlamli hale geldi
(p<0.0001). Her iki serotonin antagonisti de akut streste
immiin yanmit lzerinde benzer etkiler gosterse de hicbir
grupta plazma serotonin diizeylerinde bir degisiklik

tespit edemedik.

Sonug: Bu sonuglar, serotonerjik sistemin, akut
strese bagli bagisiklik yanitinda modiilator bir rol
oynayabilecegini ve bu modilasyonun reseptor

daha

yiiksek oldugunu gostermektedir. Bu etki, serotonin

seviyesinde meydana gelme olasiliginin

reseptorlerinin duyarsizlastirilmasi veya asagl

regiilasyonu ile iliskili olabilir.

Anahtar
sistemi, IL17, IL6

Kelimeler: Stres, akut stres, bagisiklik

INTRODUCTION

People use the word “stress” to refer to any
condition that creates anxiety without considering
its effects on the body. In fact, stress may be more
appropriately defined as the body’s response to any
environmental changes that disturb the maintenance
of homeostasis. Stressors can be classified into five
groups: acute time-limited, brief naturalistic, event
sequence, chronic, and distant (1). Stress triggers a
wide variety of changes, including immune responses.
Previously, it was believed that the stress response
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would always have a suppressive effect on the immune
system. This belief is supported by the insufficiency
of T cell maturation, the suppression of the synthesis
of pro-inflammatory cytokines, and the rise in the
release of anti-inflammatory compounds (2-4). It
is now accepted, however, that its effects on the
immune system are variable and depend mainly on the
duration and type of stressor (5). Xiang et al. showed
that acute mental stress increases the T helper cell
type | (Th1) response, whereas Assaf et al. showed
that chronic stress may reduce the Th1 response while
increasing the T helper cell type Il (Th2) response



(6,7). A number of studies have been conducted in an
effort to provide an explanation for the interactions
that occur within the stress system, specifically the
interactions that occur between the hypothalamic-
pituitary-adrenal (HPA) axis and the immune system.
Although many immune system changes seen
under stressful conditions could be due to elevated
glucocorticoid levels, stress can even cause changes
in the immune system in adrenalectomized animals,
suggesting that other mediators are involved (8).
Serotonin (5- hydroxytryptamine; 5HT) is mainly
known for its role in the limbic system, but it is also
essential in various central mechanisms, including
in the regulation of appetite, sleep, and body
temperature (9). Central serotonergic responses can
be stimulated by corticotropin-releasing hormone
(CRH), secreted by the hypothalamus under stress
(8). Furthermore, serotonin is of vital importance
in platelet aggregation and hemostasis. Platelets
are the main reservoir for peripheral serotonin.
The peripheral roles of serotonin are not limited to
hemostatic mechanisms, as serotonin is also crucial for
gastrointestinal motility and blood pressure regulation
(9). Moreover, serotonin also plays an essential role
in the modulation of the immune system. Studies
have shown that serotonin impacts both innate and
acquired immune system cells. The significant effects
of serotonin on the immune system include T-cell
differentiation, modulation of cytokine release, and
inflammation (10,11). Nearly all immune system cells
contain at least one serotonin response component. T
cells express serotonin receptors 1A, 1B, 2A, 2B, 3A,
and 7 (12). The widespread effects of serotonin result
in complex clinical conditions. A prominent example
is the susceptibility to inflammation in patients
with major depression and low serotonin levels
(13,14). Serotonin is also thought to be important in
the pathogenesis of autoimmune diseases, such as
Sjogren’s syndrome and systemic sclerosis (15-17).
Interleukin-17 (IL-17) secreting T helper cells
(Th17) have physiological roles and defend against

bacterial and fungal infections. If the Th17 response

is not properly limited, however, IL-17 can become
a driving force in the pathogenesis of autoimmune
(18),
under stressful conditions. Several studies have also

diseases which are generally aggravated
suggested that serotonin levels can modulate IL-17
production (19-21).

Indubitably, serotonin is closely related to both
the central stress and the immune systems and is
highly likely to mediate a link between these two
systems. Despite this evidence, the possible role of
serotonin on stress-induced immune responses has yet
to be investigated. In this study, we aim to investigate
serotonin’s modulatory role on the immune system’s
response to stress. As mentioned previously, stress can
cause various changes in the immune system. Given
the impracticality of examining all such changes in
one study, we limited the scope of our research to the
Th17 cell type.

MATERIAL and METHOD

Fifty four Wistar albino rats weighing between
200-300 g were acquired from and kept at the
Experimental Animals Breeding and Experimental
Research Center of Gazi University in Ankara. All
procedures were conducted at the same facility. The
rats were acclimatized for two weeks before the
studies and were maintained in controlled ambient
settings at 21 + 2°C and 30-70% relative humidity.
They were exposed to a 12-hour dark/12-hour light
cycle, had unlimited access to tap water, and were
fed standard pellet chow daily.

Following adaptation to the environment and
handling, animals were randomly allocated to
one of six groups: control (C), acute stress (AS),
ondansetron (selective 5-HT3 receptor antagonist)
(0), methiothepin (M) (nonselective 5-HT1/2 receptor
antagonist), acute stress + ondansetron (ASO) and
acute stress + methiothepin (ASM) (n=9/group). Drug
groups accordingly received 2 mg/kg ondansetron
or 0.2 mg/kg methiothepin. All drugs were dissolved

in 1 ml physiologic serum and were administered
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intraperitoneally (ip). The C and AS groups received 1
ml solvent. The stress protocol was initiated 30 minutes
after the injections for the acute stress groups.

in a 4°C
environment for 2 h to induce cold-immobilization

Rats were restrained and kept
stress. The other groups were kept in their usual
environment for 2 h. This is a well-established and
widely used method to induce acute stress (22-25). At
the end of this period, all animals were anesthetized
with ketamine (90 mg/kg) and xylazine (10 mg/kg)
and exsanguinated by taking blood from the heart
into citrate-containing vacuum tubes. Complete
blood counts were taken using fresh blood samples.
The remaining blood was centrifuged to separate
the plasma. It was then frozen and stored at -80°C
until the levels of serotonin, interleukin-17 (IL-17),
and interleukin-6 (IL-6) were determined with an
enzyme-linked immunosorbent assay (ELISA). We
used eBioscience Platinum ELISA kits to assess the
levels of IL-6 and IL-17 and an Elabscienes ELISA kit
to determine the level of serotonin. Ondansetron
(Zofran®) was from Glaxo Wellcome GmbH, Germany.
Methiothepin mesylate salt (M149-100MG) was from
Sigma-Aldrich, USA. Ketamine (Ketalar) from Pfizer
(production in Kirklareli, Turkey), Xylazine (Basilazin
%2) from baVet, istanbul, Turkey. Statistical Analysis:
In each group and for all parameters, we had 9 data
points (there was no missing data). The findings
are reported as the mean value with an associated
standard error of deviation from the mean. Distinction
was deemed statistically significant at the 0.05 level.
Statistical analyses were performed using the STAT/
Statistics program (Statdirect, Wirral, UK). We used
the Kruskal-Wallis test as the initial statistical test,
and when the p value was <0.05, we utilized the
Conover-Iman test for pairwise comparisons.

The study was approved by the Gazi University,
Institutional Experimental Animal Care and Use
Ethics Committee (Date: 06.11.2015 and Number:
36069). We followed the Guiding Principles for the
Care and Use of Laboratory Animals and the relevant
Turkish by-laws meticulously while carrying out the
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procedures detailed in this publication.

RESULTS

Leukocyte count was significantly reduced by
acute stress in our experimental setting. While
ondansetron tended to reduce leukocyte count, no
significant difference existed between the control
On the other hand,
methiothepin reduced leukocyte count in the same

and ondansetron groups.

manner as acute stress. The ASM group animals also
had significantly lower leukocyte counts than the
control animals, and these results were not different
from those of the M or AS groups (Figure 1). These
results suggest that lower serotonin levels might be
responsible for the downregulation of leukocytes in
the event of acute stress. However, the serotonin
levels did not differ between any of the groups (Figure
2). Other than leukocyte count, acute stress did not
affect any other complete blood count parameter.

Acute stress also did not significantly alter IL-6
levels, as the mean IL-6 level was lower in the AS
group (122.6 + 10.6 pg/ml) than in the C group
(143.2 £ 5.6 pg/ml). Similarly, neither methiothepin
nor ondansetron led to significant changes in
IL-6 levels. Interestingly, when acute stress was
the
difference in IL-6 levels became significant (Figure

combined with the serotonin antagonists,

3). IL-6 levels in the ASO group were considerably
lower than the C, O, and AS groups. Likewise,
the ASM group exhibited noticeably reduced IL-6
levels in comparison to the C, M, and AS groups.

It is known that IL-6 is necessary for Th17
maturation. Therefore, we expected to see alterations
in IL-17 levels similar to those seen in IL-6. As
hypothesized, acute stress led to a reduction in IL-17
levels, but this time, the difference was statistically
significant. Furthermore, IL-17 levels were significantly
reduced by both ondansetron and methiothepin. The
ASO group also had significantly lower IL-17 levels than
the C group. In contrast, the IL-17 level of the ASM
group was not different from the C group (Figure 4).
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Figure 1. Acute stress reduced leukocyte counts (C: 5175 + 770 vs. AS: 2425 + 536; p=0.003). Methiothepin also reduced
leukocyte counts (C vs. M: 2179 = 409; p= 0.0003). When AS and M were combined, no further reduction in leukocyte counts
was observed (p>0,05 for M vs. ASM and AS vs. ASM). AS (acute stress), ASM (acute stress + methiothepin), ASO (acute stress
+ ondansetron), C (control), M (methiothepin), O (ondansetron).
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Figure 2. Plasma serotonin levels were not significantly altered by acute stress or serotonin receptor antagonists. AS (acute
stress), ASM (acute stress + methiothepin), ASO (acute stress + ondansetron), C (control), M (methiothepin), O (ondansetron).
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Figure 3. Acute stress reduced IL-6 levels, but the difference was not statistically significant (C: 143.2 + 5.6 vs. AS: 122.6 +
10.6 pg/ml, p>0.05). Similarly, neither methiothepin nor ondansetron significantly altered IL-6 levels. IL-6 levels in the ASO
and ASM groups, however, were significantly lower than all other groups but did not differ from each other (p values of all
pairwise comparisons between the ASO group and the C, O, and AS groups were <0.0001, p values of all pairwise comparisons
between the ASM group and the C, M, and AS groups were <0.0001, The p value of the comparison between the ASO and
ASM groups was 0.21). AS (acute stress), ASM (acute stress + methiothepin), ASO (acute stress + ondansetron), C (control),
M (methiothepin), O (ondansetron)
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Figure 4. IL-17 levels were reduced by AS, O, and M (compared with the C group, P values were 0.002, 0.008, and 0.01,
respectively). IL-17 levels of the ASO group were also significantly lower than that of the C group (p<0.0001), but they
were not different from the AS or O groups. Conversely, the IL-17 levels of the ASM group were not different from those
of the C group. AS (acute stress), ASM (acute stress + methiothepin), ASO (acute stress + ondansetron), C (control), M

(methiothepin), O (ondansetron).

DISCUSSION

The effects of stress on the immune system have
been under investigation for a long time. Despite the
breadth of this research, there are still very few points
that the scientific community agrees on. One such
example is whether stress alters immune function.
The use of various types of stress (social, academic,
pain or cold-induced, etc.), durations (acute time-
limited, short natural, sequence of events, chronic,
distant, etc.), and immune responses in different
studies cause difficulties in drawing conclusions (22-
25). According to a meta-analysis on this subject
published in 2004, acute time-limited psychological
stress increases IL-6 levels (1). On the other hand,
Assaf et al. reported that IL-6 levels were not altered
by acute academic stress. Their results, in fact, show
a minor reduction in IL-6 levels, but this difference
was not significant (6). These results align with the
results of our current study. Research published by
Cheng et al., in which the effects of single stress
induction at different time points were evaluated,
may link our results and the meta-analysis. According
to this study, acute stress initially reduces IL-6 levels,
but after 6 hours, IL-6 levels increase above control
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levels (26). Since we collected the blood samples
right after the induction of the acute stress like Assaf
et al. did in their study our results resemble the
initial changes observed by Cheng et al. On the other
hand, aforementioned meta-analysis included studies
that evaluated IL6 levels in the later period which
might conceptually overlap with the later time points
used by Cheng et al. To our knowledge, this is also
the only study that evaluated the effects of acute
stress on IL-17. The study showed that IL-17 began
to increase only 6 hours after stress induction. An
early reduction in IL-17 levels, as they have observed
in IL-6 levels, was absent. These results contradict
the results of our study, as we found that acute
stress significantly reduced IL-17 levels. Despite our
diligent efforts to search literature for studies linking
“acute stress” and IL17 and/or Th17 we could not
reach any other trough PubMed, Scopus or DergiPark.
Conversely; IL17 related with “chronic stress”(27),
depression like behavior, and even with depression by
several publications as stated by recent review (28).

Serotonin  functions as a monoaminergic
neurotransmitter and a peripheral hormone. Target
cells possess a minimum of one serotonin response
element, such as serotonin receptors (7 subtypes),



the serotonin transporter (SERT), or the covalent
attachment of serotonin to various effector proteins.
In this study, we chose to use ondansetron, which
is a selective 5HT-3 receptor antagonist, and
methiothepin, which is a non-selective antagonist
that can interact with the 5HT-1A, 1B, and 7 receptors
that are found on leukocytes (12). The serotonergic
system is closely intertwined with the HPA axis and
sympathetic nervous system. Stress elevates the
turnover rates of serotonin in several brain regions,
and upregulates some brain serotonin receptors by
doing so, adjusts the brain to respond appropriately
to environmental cues that indicate danger (29-32).
In a similar manner, when naive T cells are activated,
they not only increase their synthesis of tryptophan
hydroxylase (TPH1), which is an enzyme that is
necessary for the creation of 5-HT from its precursor
tryptophan, but they also increase their expression
of 5-HT receptors. Robson and colleagues theorized
that an increase in 5-HT synthesis and responsiveness
leads to an autonomous feedback loop, where 5-HT
signaling is necessary for T cell-mediated immunity.
The authors drew similarities between these results
and the results of Leon-Pointe, et al., as impaired
5-HT synthesis was shown to reduce T cell proliferation
(33,34). Likewise, our study confirms these results, as
5-HT receptor antagonists reduced leukocyte count.
Moreover, IL-17 levels were significantly reduced
by 5-HT receptor antagonists, whereas IL-6 levels
were not significantly altered in our study. Despite
the clarity of our findings about IL-17, we could not
find any supportive results in the literature. Three
recent research studies did, however, indirectly
evaluate the effect of serotonin on IL-6 and IL-17
levels. Two of them showed that serotonin reduces
the levels of IL-6 and IL-17 (20,35). The discrepancy
in findings between these studies and ours may be
because these studies were conducted in vitro, and
our study was conducted in vivo. Third, reported an
increase in IL6 level with unaffected serum serotonin
concentration under chronic stress conditions (36).

Serotonin is closely related to both the central

stress and the immune system. To our knowledge,
however, its possible role in stress-induced immune
responses has yet to be investigated. When considering
the fact, however, that stress is also closely related
the
stress and serotonergic systems has been under

to affective disorders, interaction between
investigation for decades. One important conclusion
derived from several studies is that corticosterone
alters serotonin receptor activity in the central
nervous system (37-39). In this study, we showed
that, even though acute stress could not significantly
alter plasma serotonin levels, its effect on IL-6 and
IL-17 levels was similar to that of serotonin receptor
antagonists. Moreover, when animals received
ondansetron or methiothepin and were subjected
to acute stress, the reduction in IL-6 levels reached
significance. Our results may be explained from the
point of view of central nervous system studies.
Given that corticosterone can alter the effectiveness
of serotonin receptors in the central nervous system,
a similar effect could be expected in the periphery.

In conlusion; the purpose of this study was to
evaluate the modulatory effect that serotonin
plays in the stress response of the immune system.
According to the findings of our study, being exposed
to acute stress has a major impact on the immune
system. Acute stress not only significantly reduced
leucocyte counts but also reduced plasma IL-17
levels compared to control. On the other hand,
the serotonin receptor antagonists methiothepin
and ondansetron were also able to alter plasma
IL-17 Additionally,

leucocyte count compared to control. Interestingly,

levels. methiothepin reduced
we did not see a change in serotonin levels. This
suggests that the serotonergic system is involved in
the immune system’s response to acute stress but
that this effect might be related to desensitization
or downregulation of serotonin receptors.

This study has a few limitations. First, although the
method we used to induce acute stress is very well-
known and accepted in the scientific community, the

measurement of plasma corticosterone levels could
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demonstrate the effectiveness of our stress protocol. induction could have provided insight into whether
Moreover, using an additional group of animals that the effects of acute stress on the immune system were
received high doses of serotonin before acute stress caused by the modulation of serotonin receptors.

* Data in this manuscript were presented at the annual National Physiology Congress (2018), and an abstract was published
in Acta Physiologica (Volume: 225 Supplement: 716).

* The study was approved by the Gazi University, Institutional Experimental Animal Care and Use Ethics Committee (Date:
06.11.2015 and Number: 36069).

The authors declare no conflict of interest.
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Arachidonoylcyclopropylamide (ACPA) reduces viability and
induces endoplasmic reticulum stress in glioma cells
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ABSTRACT

Objective: The endocannabinoid system (ECB)
is present throughout the human body and has been
extensively studied, particularly in the nervous
system. Cannabinoid 1 (CB1) ligands and receptors
are primarily found in the central nervous system
and its cells. Neuroglioma is an aggressive and life-
threatening cancer that accounts for approximately
50% of primary central nervous system (CNS) tumors.
The treatment protocol for gliomas typically includes
surgery, radiation therapy or chemotherapy. In this
study, we evaluated the antiproliferative effects of
Arachidonoylcyclopropylamide (ACPA), a CB1 receptor

agonist, on H4 human neuroglioma cell line.

Methods:

antiproliferative,

In this study, we investigated the
pro-apoptotic, antimigratory
and organelle-stress-related effects of ACPA on H4
neuroglioma cells. xCELLigence cell impedance assay
(n=6) was performed on untreated H4 cells exposed
to ACPA at half the maximum inhibitory concentration

(IC50) dose. Annexin V/PI labeling was performed by

OZET

Amac: Endokannabinoid sistem (ECB) insan
vicudunun tamaminda mevcuttur ve ozellikle sinir
sisteminde kapsamli olarak incelenmistir. Kannabinoid 1
(CB1) ligandlan ve reseptorleri oncelikle merkezi sinir
sisteminde ve hiicrelerinde bulunmaktadir. Noroglioma,
(MSS)

yaklasik %50’sini olusturan agresif ve yasam tehdit

primer merkezi sinir sistemi tiimorlerinin
eden bir kanserdir. Gliomalarin tedavi protokoli tipik
olarak cerrahi, radyasyon tedavisi veya kemoterapiyi
icerir. Bu calismada, bir CB1 reseptor agonisti olan
(ACPA) H4

tizerindeki

Arachidonoylcyclopropylamide’in insan

noroglioma hiicre hatt1 antiproliferatif

etkileri degerlendirilmistir.

Yontem: Bu calismada, ACPA'min H4 noroglioma
hiicreleri lizerinde 6zellikle antiproliferatif, pro-apoptotik,
antimigratuvar ve organel-stres ile ilgili etkileri arastinldr.
Maksimum inhibitor konsantrasyonun yaris1 (IC50) dozunda
ACPA'ya maruz kalan ve tedavi edilmeyen H4 hiicreleri
(n=6)
gerceklestirildi. IC50 ACPA’'ya maruz birakilmis ve tedavi

uzerinde xCELLigence hiicre empedans deneyi
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flow cytometry on IC50 ACPA-exposed and untreated
H4 cells. In addition, immunofluorescence labeling
of anti-GRP78,
antibodies were analyzed to evaluate the effects on

anti-LC3B and anti-beta tubulin

organelle-stress relationship (n=3).

Results: The IC50 dose (2.1X107 M) of ACPA on H4
cells was determined by xCELLigence cell impedance
assay and this dose reduced the proliferation capacity
of H4 neuroglioma cells in a dose-time dependent
manner (p < 0.05). Flow cytometry analysis showed
that cells treated with IC50 ACPA had a higher late
apoptotic rate (n=3). Immunofluorescence analysis
showed a significant increase in GRP78 and LC3B
labeling. Furthermore, a significant decrease in beta
tubulin immunolabeling was observed compared to

the untreated group (p < 0.05).

Conclusion: ACPA induced apoptosis, suppressed
proliferation and was able to induce endoplasmic
reticulum stress and autophagy

cells. These findings highlight the potential of ACPA

in neuroglioma

as a therapeutic agent for neuroglioma refractory
to clinical treatment and warrant further functional
validation.

Key Words:

Endocannabinoid, neuroglioma,

xCELLigence, apoptosis, autophagy

edilmemis H4 hiicreleri Uzerinde akim sitometrisi ile
Annexin V/PI isaretlemesi gerceklestirildi. Ayrica organel-
stres iliskisi Uizerine etkilerinin degerlendirilebilmesi icin
anti-GRP78, anti-LC3B ve anti-beta tiibulin antikorlarinin

immunofloresan isaretlemesi analiz edilmistir (n=3).

Bulgular: ACPA'nin xCELLigence hiicre empedans
testi ile H4 hiicreleri lizerindeki 1C50 dozu (2,1X107 M)
belirlenmistir ve bu doz H4 noroglioma hiicrelerinin
proliferasyon kapasitesini doz-zamana bagimli bir sekilde
azaltmistir (p < 0,05). Akim sitometrisi analizi IC50 ACPA
ile tedavi edilen hucrelerin daha yiksek gec apoptotik
orana sahip oldugunu géstermistir (n=3). immiinofloresan
analizi GRP78 ve LC3B isaretlenmesinde anlamli bir artis
oldugunu gdstermistir. Ayrica, tedavi edilmeyen gruba
kiyasla beta tiibiilin immiin isaretlenmesinde anlaml bir

azalma gozlenmistir (p < 0,05).

Sonug¢: ACPA noroglioma hiicrelerinde apoptozu
induiklemistir, proliferasyonu baskilamis ve endoplazma
retikulumu stresini ve otofajiyi tetikleyebilmisti. Bu
bulgular, klinik tedaviye direncli olan noroglioma
icin ACPA'nin terapotik bir ajan olarak potansiyelini
vurgulamakta ve daha fazla fonksiyonel dogrulama

gerektirmektedir.

Anahtar Kelimeler: Endokannabinoid, noroglioma,

xcelligence, apoptoz, otofaji

INTRODUCTION

Cannabinoids are compounds derived from

the plant Cannabis sativa, consisting mainly of
phytocannabinoids such as A9-tetrahydrocannabinol
(THC) (CBD).

compounds affect the human body directly or

and cannabidiol These bioactive

indirectly and usually exert their effects through
their ligands that interact with cannabinoid receptors

(1)-

Endocannabinoids are lipid-derived endogenous
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cannabinoid compounds produced de novo in living
organisms. They are distributed through various
systems, including nervous, immune, gastrointestinal,
respiratory, circulatory, and reproductive systems
(1). Their main ligands, Anandamide (AEA) and
glycerol  (2-AG), with
cannabinoid 1 (CB1) and cannabinoid 2 receptors

2-Arachidonyl interact
(CB2), mediating numerous physiological processes
(2). Furthermore, endocannabinoids exhibit anti-
cancer properties, such as reducing cell proliferation,
inhibiting migration and metastasis, thus showing



potential in personalized cancer therapies (3-5).
Glioma is the most common tumor of the central
nervous system and causing approximately 80% of
malignant brain tumors. The World Health Organization
(WHO) classifies gliomas between Stage | (benign) and
Stage IV (malignant), with glioblastoma multiforme
GBM, the
most common primary brain tumor in adults, has an

(GBM) being the most aggressive form.

incidence rate of 3.19 per 100,000, with a two-year
survival rate of only 30%. Despite present treatment
modalities include chemotherapy, immunotherapy,
radiation therapy, and surgical excision, the prognosis
is generally poor (6, 7).

In vitro studies on glioma cells have demonstrated
that cell-targeting applications can induce cell death
types such as apoptosis and autophagy (8). These cells
express CB1 and CB2 receptors, and CB2 receptor
expression is increased in high-stage glioma samples,
while CB1 receptor expression shows differences in
the direction of increase and decrease (6).

Studies to date have revealed that cannabinoid
ligands have various biological effects on glioma
cells. For example, CBD has been found to increase
reactive oxygen species (ROS) through CB1, CB2, and
TRPV2 receptors, activating caspase-8, caspase-9,
and caspase-3. Furthermore, CBD triggers ER stress
by calcium ion imbalance, induces mitophagy,
autophagy, and ferroptosis in glioblastoma cells via
the ERK pathway (9-14). Another cannabinoid ligand,
THC inhibits the proliferation and invasion of glioma
cells by activating CB1 and CB2 receptors (15).

A synergistic anti-glioma effect of CBD and THC
has been demonstrated in a xenograft mouse model,
showing anti-proliferative, pro-apoptotic and anti-
angiogenic properties in subcutaneous tumors
derived from U-87MG cells (16). Also, Rupprecht and
colleagues revealed that CBD + THC inhibits glioma
cell energy metabolism by impairing mitochondrial
electron transport chain (17).

Additionally, synthetic CB1 receptor agonist,
arachidonylcyclopropylamide (ACPA),
reported to have antiproliferative, pro-apoptotic,

have been

and autophagic effects in various cancers, including

pancreatic, breast, and endometrial adenocarcinomas

(3, 18-20).
Considering all these

promising  findings,

endocannabinoids have therapeutic  potential

for glioma treatment. Therefore, in our study,
we explored the possible antiproliferative, pro-
apoptotic, and autophagic activity of ACPA, a specific
cannabinoid 1 receptor agonist, on H4 cells and its
effects on endoplasmic reticulum (ER) stress.

MATERIAL and METHOD

This study was designed as a controlled in vitro
study. We investigated the effects of ACPA on H4
cells, specifically its antiproliferative, pro-apoptotic,
antimigratory, and organelle-stress related effects.
Cell culture

The neuroglioma cell line H4 (#HTB-148, ATCC,
USA) was purchased. The cells were expanded in
culture media containing Dulbecco’s Modified Eagle’s
Medium (DMEM) (#30-2002, ATCC, USA), supplemented
with 10% Fetal Bovine Serum (FBS) (#30-2020, ATCC,
USA), 2% L-Glutamine (#03-020-1C, Sartorius, USA)
and 1% Penicillin-streptomycin (#30-2300, ATCC, USA)
at 37°C, under 5% CO, conditions.

xCELLigence cell-impedance based real-time
proliferation analysis
Once H4 cells reached 70-80% confluence,

the culture medium was removed, and the cells
were rinsed with phosphate-buffered saline (PBS).
Subsequently, the cells were incubated with Trypsin/
EDTA solution (3T4049, Sigma Aldrich, Germany)
for 5 minutes and centrifuged at 177 g force. A cell
suspension with a density of 5,000 cells per well was
seeded into 96-well “E-plates”. The cell index was
continuously monitored by recording impedance
changes caused by cell attachment and growth on the
gold electrode-coated bases of the E-plates.

After 24 hours, ACPA was applied at concentrations
ranging from 107° to 10™** M and cells treated only
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with culture medium was considered as the control
group (n=6). Cellular indices were recorded every 15
minutes over a 96-hour period using the xCELLigence
system (Agilent Technologies, Inc., Santa Clara, CA).
The IC50 value for ACPA was calculated using Agilent
software.

Flow cytometry

The IC50 dose of ACPA was administered to H4
cells for a period of 48 hours. Following this, the cells
were washed and labeled with the FITC Annexin V/
PI Apoptosis Detection Kit (640914, Biolegend, USA).
Analysis was then conducted using a flow cytometer
(Becton Dickinson, Franklin Lakes, NJ) to detect
apoptotic cells. Finally, the data was analyzed using
FlowJo software (Treestar, Inc., San Carlos, CA).
The experimental setup was replicated three times
for both the ACPA-exposed and non-exposed control
groups (n=3).

Immunofluorescence labeling

H4 cells were seeded in chambered slides. The
cells were exposed to IC50 ACPA and only culture
media as control group. On the 48th hour, media
was removed and the cells were rinsed with PBS
and fixed using paraformaldehyde for 10 min at RT.
Afterwards, triton-X was applied for permeabilization
for 10 min. Blocking with skimmed milk 5% was
followed by primary antibody incubation for 3
hours at RT. Anti-GRP78 (#ab212054, Abcam, UK),
anti-LC3B (#E-AB-65372, Elabscience, USA) and
anti-acetylated B-tubulin (#T8328, Sigma-Aldrich,
USA) primary antibodies were applied on the cells.
Secondary antibodies Alexa-488 and Alexa-596
(#ab150080, Abcam, UK; #ab150113, Abcam, UK)
were applied and DAPI (#422801, Biolegend, USA)
was used to impregnate the nuclei. The presence of
specific immunolabeling was detected using a light
microscope attached with a digital camera (Leica
DM6B, Germany). The evaluation of immunolabeling
was conducted using LASX software. At least three
micrographs from non-overlapping regions of both
positive and negative controls, and each sample’s
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corrected total cell fluorescence (CTCF) was counted
(CTCF= Integrated Density - (Area of selected cell x
Mean fluorescence of background readings) (21).

Statistical analysis

The RTCA software was used to determine the
IC50 of ACPA. For immunofluorescence analysis, the
corrected total cell fluorescence (CTCF) formula was
applied to calculate measurements, while GraphPad
Prism 8 was employed for statistical analysis. Data
normality was assessed using the Shapiro-Wilk test.
For statistical comparisons, the Mann-Whitney U test
was used for pairwise analyses, the Kruskal-Wallis
test for multiple group comparisons, and the post hoc
Dunn test for further evaluations. A total type-1 error
rate of 5% was set as the threshold for statistical
significance.

The study was approved by the Hacettepe

Sciences Research Ethical
17.05.2024 and Number: SBA

University Health
Committee (Date:

24/481).

RESULTS

H4 cells were cultured under standard conditions,
initially exhibiting a polygonal shape. Over time, these
cellsdeveloped long fusiform extensions (Figure 1A, B).

Using the xCELLigence system, we observed that
different doses of ACPA caused a dose- and time-
dependent effect on cell growth. Lower doses of ACPA
(102 M and 10° M) resulted in a slower proliferation
capacitycomparedtothecontrolgroup. The 10-6 Mdose
showed a response like the control, while the highest
dose, 103 M, led to complete cell death (Figure 1C).

To determine the dose dependent specific efficacy,
we calculated IC50 using ACEA software between
28%" and 75% hours, as 2.1 x 107 M (Figure 1D).

The 1C50 dose of ACPA increased the apoptotic
ratio of H4 cells from 5.74% to 16%, with a notable
rise in the late apoptotic cell population (Figure 1E).

Immunofluorescence analysis revealed that ACPA-
treated H4 cells exhibited a significant increase in



immunolabeling compared
(Figure 2A-l).

acetylated B-tubulin
to untreated controls (p < 0.05)

the labeling of GRP78 and LC3B, markers associated
with stress and autophagy pathways (p < 0.05).
Conversely, there was a significant decrease in

Control ACPA

' o5 o6 s
65 574 028 160

Pl

1C50 of ACPA for H4 cells (28-75 hrs)

Annexin V

Normalized Hd-cell index

10°M

Time (hr)

Figure 1. (A) H4 cells under phase-contrast microscope examination (10x) (B) H4 cells with extended long fusiform
projections (20x) Images were captured using a Nikon Phase contrast microscope (Nikon Corporation, Tokyo, Japan) (C) 10--
102 M doses of ACPA reduced H4 cells’ proliferation; (D) the IC50 dose of ACPA on H4 cells was determined between 28% and
78% hours as 2.1x107 M; (C) Annexin V/PI labeling showed that IC50 ACPA-exposed cells displayed higher apoptotic ratios.

CONTROL
B-tubulin

DAPI

MERGED

MERGED

MERGED

ACPA

B-tubulin MERGED

MERGED

MERGED

GRP78 Intensity

Figure 2. (A-1) ACPA increased LC3B and GRP78 immunolabeling while reducing B-tubulin compared to the control (100x).
Images were captured using a Leica DM6B microscope (Leica Microsystems, Wetzlar, Germany) and analyzed with LAS X
software. Nuclei were counterstained with DAPI (blue); B-tubulin and LC3B appear in red, and GRP78 in green.
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DISCUSSION

Our study demonstrates that ACPA exerts potent
antiproliferative and pro-apoptotic effects on H4
neuroglioma cells in a dose- and time-dependent
manner. Using real-time impedance-based
monitoring, we identified that IC50 of ACPA (2.1
x 107 M) not only inhibits the proliferation of H4
neuroglioma cells but also promotes apoptosis in a
dose- and time-dependent manner. The xCELLigence
analysis confirmed the suppressive effect of ACPA
on cell viability, while flow cytometry revealed a
notable increase in the late apoptotic cell population.

Similar findings have been reported with
cannabinoid agonists in various cancer models (22,
23).
induce ER stress and apoptosis in ovarian cancer
cell line through CB1 (22).

Additionally, CBD reduced proliferation and migration

For instance, cannabidiol (CBD) was shown to

receptor activation

while inducing apoptosis and ER stress in colorectal
cancer cells (23), aligning with our results showing
that ACPA exerts similar effects on H4 glioma cells.

Increased GRP78 expression, an indicator of
ER stress, a well-documented response to cellular
damage and has been linked to apoptosis in
various cancer models (24). Our findings aligned
with Fu et al.’s study who reported increased
GRP78

cannabinoid treatment in ovarian cancer model (22).

levels via western blotting following

The increased labeling of LC3B suggests activation

ACPA

H4
neuroglioma
cell

Proliferation

of autophagy, a process often associated with cell
survival under stress but also with cell death when
stress is prolonged (25). Previously, research has
demonstrated that CB1 receptor agonists, including
CBD and ACEA, induce autophagy via LC3 signaling
). These findings

align with previous studies linking ER stress and

in SH-SY5Y neuroblastoma cells (26

autophagy to cell death pathways in glioma cells (27).

In addition to ER stress and autophagy, we observed
a reduction in B-tubulin immunolabeling, suggesting
cytoskeletal disruption. Cytoskeletal integrity is
crucial for cancer cell migration and invasion, and its
disruption may impair glioma progression. Previous
studies identified B-tubulin as a prognostic factor in
glioma, while high levels of acetylated alpha tubulin
was associated of post translational modification
and mostly abundant in cytoplasmic extensions
(28).
dynamics and is critical for glioma cell function
(29).

class Ilb (TUBB2B) inhibition decreased migration

B-tubulin plays a key role in cytoskeletal

In a study it is reported that Tubulin beta 2B

and proliferation of glioma cells (30). This suggests
ACPA destabilizes microtubules in glioma cell line
but also induce apoptosis and ER stress response.
that ACPA,
destabilizes microtubules, and activates apoptotic

Overall, our results indicate

and autophagic pathways in H4 cells (Figure 3). This
dual effect highlights ACPA’s potential to suppress
neuroglioma progression by impairing proliferation

and migration while promoting cell death.

\ \ LC3B
beta-tubulin
et IR

Figure 3. ACPA reduces H4 neuroglioma cell proliferation and induces apoptosis via ER stress, autophagy, and cytoskeletal

disruption. The image was created in BioRender.
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In conclusion, our study demonstrates that ACPA
significantly reduces the proliferation capacity of
H4 neuroglioma cells and induces apoptosis through
mechanisms involving ER stress, autophagy, and
cytoskeletal disruption. These findings

that ACPA has potential as a therapeutic agent

suggest
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for neuroglioma and could serve as a valuable
tool for studying cell death and stress-related
pathways. further functional

However, assays

and in vivo studies are necessary to confirm
the

relevance of ACPA in neuroglioma treatment.

these results and explore translational
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OZET

Amag: Yilan 1siriklan ve akrep sokmalarina bagh

zehirlenmeler onemli halk sagligi sorunlarindandir.
Bu konuda mevcut durumun saptanmasi gelecekteki
planlamalar  acisindan  oldukca  onemlidir.  Bu
arastirmanin amaci, Tirkiye’de 2015-2021 yillarinda
meydana gelen yilan 1siriklan ve akrep sokmalan ile
kullanilan antivenom miktarinin illere gore tanimlayici

epidemiyolojik degerlendirmesini yapmaktir.

Yontem: Saglik Bakanligi il Saglik Miidiirliikleri
Halk Sagligi Baskanliklarindan 2015-2020 vyillarina
ait yilan 1siriklar ve akrep sokmasi verileri istenmis
ve 75 ilden yamit alinmis, istenen standartta olan 38
ile ait veri degerlendirilmistir. 2016-2021 yillarina
ait antivenom kullanim verileri Saglik Bakanligi Halk
Saglig1 Genel Miidiirligii As1 ile Onlenebilir Hastaliklar
Daire Baskanligi (AOHDB) Lojistik Biriminden elde
edilmistir. illere ait kullamim sikliklari, Tiirkiye istatistik
Kurumu Adrese Dayali Niifus Kayit Sistemi (TUIK ADNKS
niifuslan) kullanilarak hesaplanmistir. illerin antivenom

kullanim sayilar1 ve sikliklar1 haritalama programi ile

ABSTRACT

Objective: Poisoning due to snake bites and scorpion
stings is important public health problem. Determining
the current situation in this regard is very important
for future planning. The aim of this study is to make
descriptive epidemiological assessment of snake bites
and scorpion stings and the amount of antivenom used

in Turkey between 2015-2021 by province.

Methods: The data on snake bites and scorpion
stings for the years 2015-2020 were requested from the
Provincial Health Directorates of the Ministry of Health,
Public Health Presidencies, responses were received
from 75 provinces, data from 38 provinces that met
the required standards were evaluated. Antivenom use
data for the years 2016-2021 were obtained from the
Ministry of Health, General Directorate of Public Health,
Department of Vaccine Preventable Diseases, Logistics
Unit. The frequency of use for the provinces was
calculated using the Turkish Statistical Institute Address-
Based Population Registration System (TSI ABPRS)

populations. Number and frequency of antivenom use

1Akdeniz Universitesi Tip Fakiiltesi Halk Sagligt AD., Antalya, Tirkiye .
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gorsellestirilmistir.

Bulgular: Turkiye’de 38 ilden toplanan verilere gore
2015-2020 yillan1 arasinda 2.486 yilan 1sirigi, 30.769
akrep sokmasi meydana gelmistir. Degerlendirilen 38 il
arasinda yilan 1sirk sayisi en cok olan iller sirasiyla Adana,
Mersin ve Hatay iken, akrep sokma sayisinda ise ilk uc¢
sira Adana, Malatya ve Mersin’e aittir. Isirk hizlarn en
yiiksek ii¢ il sirasiyla Igdir, Elazig, Sinop ve akrep sokmasi
icin Igdir, Van, Nigde’dir. Yilan 1sirk vakalarinin %22,7’si
2019 yiinda, akrep sokma vakalarinin %20,3’i 2019
yiinda gerceklesmistir. Yilan 1sinklarinda antivenom
uygulanma %79,0, akrep sokmalarinda serum uygulanma
%49,2 olarak bulunmustur. Yilan ve akrep antivenom
kullanim sayisinin en fazla oldugu iller Giineydogu
Anadolu ve Akdeniz bolgelerinde yer almaktadir. Yilan
ve akrep antivenom kullaniminin %50‘den fazlas1 yaz
mevsiminde gerceklesmistir. Antivenom kullamm hizlan
en yiiksek ¢ il sirasiyla yilan icin Kilis, Mugla, Diyarbakir
ve akrep icin Kirikkale, Aydin, Cankiri’dir. Akrep sokmasi
ve serum kullamim sayisinin en fazla Agustos ayinda, yilan
isiriklarinda ise Temmuz ayinda oldugu gorilmektedir.
Ozellikle illerden toplanan 1sirk verileri basta olmak
uzere veri eksiklikleri ve standart olmayan veri girisleri

goze carpmaktadir.

Sonug: Yilan 1sink ve akrep sokma vakalan
Giineydogu, Akdeniz ve Ege Bolgelerinde 6zellikle de yaz
aylarinda yogunlasmaktadir. Tiim yilan 1siriklar ve akrep
sokmalarinin yakin takibi ve diizenli degerlendirmeler
yapmak icin vakalarin tanimlayici ozellikleri yam
sira antivenom, antiserum uygulanmasi, maruziyetin
oldugu yer bilgilerini de iceren, bir vaka kayit sistemi

gelistirilmelidir.

Anahtar Kelimeler: Akrep sokmalari, antivenomlar,

yilan 1siriklar

in the provinces were visualized with the mapping

program.

Results: According to data collected from 38
provinces in Turkey, 2,486 snake bites and 30,769 scorpion
stings occurred between 2015 and 2020. Among the 38
provinces evaluated, the provinces with the highest
number of snake bites were Adana, Mersin and Hatay,
respectively, while the top three in scorpion bites were
Adana, Malatya and Mersin. The three provinces with
the highest bite rates were Igdir, Elazig, Sinop and for
scorpion bites, 1gdir, Van, Nigde, respectively. 22.7% of
snake bite cases occurred in 2019, 20.3% of scorpion sting
cases occurred in 2019. Antivenom application was found
to be 79.0% for snake bites and 49.2% for scorpion bites.
The provinces with the highest number of snake, scorpion
antivenom use are located in the Southeastern Anatolia
and Mediterranean regions. More than 50% of snake and
scorpion antivenom use occurred in summer season. The
three provinces with the highest antivenom use rates are
Kilis, Mugla, Diyarbakir for snakes and Kirikkale, Aydin,
Cankin for scorpions, respectively. Highest number of
scorpion stings, serum use is seen in August, in snake bites
in July. Data deficiencies, non-standard data entries are

striking, especially in bite data collected from provinces.

Conclusion: Snake bites, scorpion sting cases are
concentrated in the Southeast, Mediterranean, Aegean
Regions, especially during summer months. In order to
closely monitor and regularly evaluate all snake bites,
scorpion stings, case registration system should be
developed that includes descriptive characteristics of
the cases as well as information on the application of

antivenom, antiserum, and the location of exposure.

Key Words: Scorpion stings, antivenoms, snake
bites

GIRIS

Yilan 1singina bagli zehirlenmeler tim diinyada

goriilen 6nemli bir halk sagligi sorunudur (1). Yilan
1sirngina bagh zehirlenmeler her yil diinyada en az
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1.8-2.7 milyon kiside gorilmektedir. Yilda toplam
81.410-137.880 arasinda oOlime neden oldugu
tahmin edilmektedir (2). Dunyada yilan 1sirmasina
bagli mortalite ve morbiditenin en yiiksek oldugu
bolgeler: Giiney Asya, Giiney Dogu Asya ve Sahra-alti



Afrika’dir (3). Yilan 1sirma vakalari genellikle ciftciler,
askerler ve insaat iscileri gibi kirsal alanlarda calisan
kisilerde goriilmektedir (4,5). Ulkemizde yilan 1sirma
vakalarina sicakligin arttigi Mayis-Ekim aylari arasinda
s1k rastlanmaktadir (1).

bagli
capindaki halk sagligi etkisini azaltmanin oniindeki en

Yilan 1singina zehirlenmelerin  diinya
biyuk engel, uzun yillar boyunca bu sorunun kiresel
halk saglig1 glindeminde hak ettigi kadar yer almamasi
olmustur. DSO’niin Haziran 2017’de ihmal edilen
tropikal hastaliklar listesi A kategorisine yilan 1sirng
zehirlenmesini dahil etme karan ile bu patolojiyle
kiresel olcekte micadele edilmesine yonelik onemli
bir adim atilmistir (2). Dunyada yasayan 2.500 yilan
turinin yaklasik lcte biri zehirlidir ve bunlardan
sadece 200 kadarinin zehri insan icin tehlikelidir.
Digerleri ise insani etkileyecek kadar giiclii zehre
sahip olmadig1 ya da zehir dislerinin uygun olmamasi
nedeniyle insan derisini delemedigi icin zehirli olarak
kabul edilmemektedir (6). Turkiye’de yaklasik 41
yilan tird bulunmakta olup ve bu yilan tirlerinden
28’i zehirsiz, 13’U zehirlidir. Bunlarin 10’u Viperidae
(engerekgiller)  ailesindendir  (3).  Turkiye’'de
meydana geleni yilan 1s11g1 vakalarinin cogundan
Viperidea ailesi sorumludur (1). Yilan 1sirmasina bagli
zehirlenmede oncelikli tedavi sistemik antivenom
uygulanmasidir (1).

Bu zehirlenme vakalar1 hizli tedavi gerektiren acil
bir durum olup antivenom Uretimindeki gelismeler
sayesinde fatalite hizi azalmistir. Yilan 1sirmalarina
bagh
edilerek morbidite ve mortalite azaltilabilmektedir.

zehirlenmelere erken donemde midahale

Yilan antivenomu yaninda uygun genel destekleyici
tedavi ve lokal doku bakimi da olduk¢a onemlidir (7).
Yilan 1sirmasindan sonra antivenom tedavisi gerekliligi
konusunda fikir birligi olsa da gerekli antivenom miktar
ve uygulama suresi konusunda Uzerinde uzlasilmis
standart bir protokol yoktur. Ayrica antivenoma bagl
gelisen anafilaksi profilaksisi ve yapilmasi gereken ek
tedaviler ile ilgili bir fikir birligi de bulunmamaktadir
(1). Amerika ve Asya’da yayinlanmis calismalarda
yilan antivenom baslangic dozu 5-10 flakon olarak

belirtilirken, Avrupa’da ve Turkiye’de baslangic
dozunun 2 flakon olmasi ve gerekli oldugu durumlarda
dozun arttirilmasi onerilmektedir (6). Farkli cografi
bolgelerde yasayan yilanlarin turlerine gore zehir
kapasitelerinin degismesinin yam sira, uygulanan
yilan antivenomunun etkinligine gore farkli doz
uygulamalarinin olmas1 beklenen bir durumdur.
Turkiye’de bir hastaya verilen ortalama antivenom
miktar1 1,2 - 5,92 flakon arasinda degismektedir (1).

Bu arastirma kapsaminda degerlendirilen ikinci
halk sagligi sorunu akrep sokmalandir. Akrepler
kutup bolgeleri ve bazi adalar disinda diinyanin her
yerinde yaygin olarak yasayan canlilardir (8). Essiz
bir savunma araci olarak kullanildiginda bazen felg
edici ve olumcul etkilere sahip olan akrep venomlari,
su, cesitli tuzlar ve disik molekil agirlikli peptit
ve proteinler bulunduran biyolojik bir salgidir (9).
Akrepler Antartika ve Yeni Zelanda haric, diinyadaki
tum tropikal, subtropikal ve kismen 1liman sicak
kara kitlelerinde yasarlar. Genellikle nemli ve
sicak bolgelerde yasamay1 seven akreplerin diinya
capinda 21 familya ve 195 cinsten olusan yaklasik
2.512 turu mevcuttur ve 50 alt turin zehri insanlar
icin tehlikelidir (10). Dinya genelinde yilda yaklasik
1.2 ila 1.5 milyon akrep sokmasi meydana gelmekte
ve bunlarin 2.600’U olumle sonuclanmaktadir. Akrep
zehirlenmesi onemli morbidite ve mortalite nedenidir.
Akrep zehirlenmesinin klinik gorinumu toksinlerin
dozuna, kisinin yasina, sokma mevsimine ve ozellikle
de maruziyet ile tibbi yardim alma arasindaki siireye
baghdir (11,12).

Turkiye, iklim ozellikleri nedeniyle akreplerin
yasamasina elverisli bir Ullkedir ve 13 alt tirin
bulundugu tahmin edilmektedir. Ozellikle Dogu,
Gineydogu ve Akdeniz bolgesi gibi sicak iklimi olan
bolgelerde sik olarak karsimiza cikmaktadir. Daha
cok sandalet, terlik vs. giyilen veya ciplak ayakla
dolasilan (ozellikle cocuklar) kirsal alanlarda, bunun
yani sira ayakkabilarin kontrol edilmeden giyilmesi,
evde ve dogada c¢iplak elle akrep aranmasi, taslarin
kontrolsiuzce kaldinlmasi, uyku sirasinda akrepleri
ellerin istemsizce hareket

uzaklastirmak icin
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ettirilmesi gibi durumlarda akrep sokmalart meydana
gelmektedir (10,11). T.C.S.B. Tirkiye Ulusal Zehir
Danisma Merkezi (UZEM), 2015-2018 yillarinda toplam
11.191
yapmistir. Bunlardan 5.492 vakanin (%49,07) akrep
UZEM
raporuna gore akrep zehirlenme vakalarinin tim

hayvan maruziyeti vakasina damsmanlik

zehirlenme vakast oldugu bildirilmistir.
Turkiye’de yaygin olarak gerceklesmesinin yani
sira en fazla goriildiigii bolgeler; 2017 yiinda ic
Anadolu, 2018 yilinda Dogu Anadolu Bolgesidir. Akrep
zehirlenmelerinin tum zehirlenme vakalan icindeki
pay1 2017 yilinda %0,63 2018 yilinda %0,67°dir (13).
Bu arastirmanin amaci, Turkiye genelinde illere
gore 2015-2020 yillar arasinda goriilen yilan 1siriklan
ve akrep sokmalarinin tanimlayici epidemiyolojik

degerlendirmesini yapmaktir.
GEREC ve YONTEM

Tanimlayic tipte olan arastirmada iki veri kaynagi
kullanilmistir. incelenen veri kaynaklarindan ilki tiim
il Saglik Miidiirliigii Halk Sagligi Baskanliklarindan
toplanan 2015-2020 yillarina ait yilan 1sirnklarn ve
akrep sokmasi verileridir. Isingin gerceklestigi il,
vakalarin basvuru tarihleri, yasi, cinsiyeti, antivenom
uygulanip uygulanmadigi, antivenom uygulanmasina
kadar gecen sure, uygulanan antivenom miktar1 ve
prognoz degiskenleri incelenmistir. Saglik Bakanligi
Halk Sagligi Genel Mudiirliigli Mikrobiyoloji Referans
Laboratuvarlar ve Biyolojik Uriinler Dairesi Baskanligi
illere resmi yazi gondererek il Saglik Mudiirliiklerinden
saglik kurumlarinin 2015-2020 yillarina ait kayitlarda
yer alan yilan 1sirmas1 ve akrep sokmasi verilerini
toplamistir. Veri gondermeyen, veriyi eksik gonderen
ve verisi istenen formata uymayan illerden tekrar
resmi yazi ile veri istenmistir. Toplam 75 ilden (%92,6)
veri gelmis alt1 ilden veri alinamamistir.  Yilan 1s11g
ve akrep sokmalari icin bu illerden analiz icin uygun
verisi uygun olan 38 il analize dahil edilmistir.

Arastirmada kullanilan ikinci veri kaynagi ise
2016-2021 yillarina ait Saglik Bakanligi Halk Sagligi

Genel Midirligii As1 ile Onlenebilir Hastaliklar

Turk Hij Den Biyol Derg

Daire Baskanligi (AOHDB) Lojistik Biriminden alinan
antivenom kullanim verileridir. AOHDB Lojistik Birimi,
uretilen yilan ve akrep antivenomlarinin sahadaki
uygulamalarint ve lojistigini As1 Takip Sistemi
(ATS) uzerinden takibini ve tUm organizasyonunu
yonetmektedir. Asi Takip Sisteminde (ATS) yer alan
antivenomun kullanildig il, tarih ve kullamlan doz
sayisi bilgileri kullamlmistir.

il Saglik Miidiirliiklerinden toplanan veriler, yilan
1511181 ve akrep sokmasi vakalarina ait verilerdir. Bu
verilerdeki 1siriklar sonrasinda antivenom kullanmilmis
ya da kullanilmamis olabilir. Bu nedenle, il verileri
1sink gerceklesmis fakat antivenom kullanilmamis
vaka bilgilerini de kapsamaktadir. Halk Sagligi Genel
Midarlagi  Asi
Baskanligi Lojistik Biriminden alinan veriler ise yilan

ile Onlenebilir Hastaliklar Daire
151ng1 ve akrep sokmasi sonrasi antivenom kullanilan
vakalara aittir. Bu veriler, 1sir1ik sonrasinda antivenom
kullamlmamis  vaka bilgilerini icermemektedir.
illerden toplanan veriler 2015-2020 yillarim ve
Lojistik Biriminden alinan veriler ise 2016-2021
yillarina ait vaka bilgileri yer almaktadir. Dolayisiyla
her iki veri setinde bes yii aym zaman dilimine, bir
yili ise fakli zaman dilimine ait olmak uzere alt1 y1llik
vaka bilgileri bulunmaktadir.

Tanimlayic1 istatistikler kategorik degiskenler
icin say1 ve vylizde ile, siirekli degiskenler icin
ortalamazstandart sapma veya ortanca (minimum-
maksimum) olarak  sunulmustur.  iller aras
insidanslarin1 hesaplamak icin ilgili yildaki TUIK
Adrese Dayali Nufus Kayit Sistemi (ADNKS) nufuslan
kullamlmistir.  Veriler [IBM SPSS 23.0 ile analiz
edilmistir.

HSGM - AOHDB Lojistik Birimi verilerine gére
illerin antivenom kullanim sayilari ve sikliklarinin
haritalama

gorsellestirilmesi paintmaps.com

programi ile yapilmistir.
BULGULAR

Turkiye genelinde 2015-2020 yillar arasinda 38
ilden toplanan verilere gére 2.486 yilan 1s11g1, 30.769



akrep sokmas1 meydana gelmistir. Yilan 1sink sayis1  Akrep sokma sayisinda ise ilk Uc sira Adana, Malatya
en cok olan iller sirasiyla Adana, Mersin ve Hatay’dir.  ve Mersin’e aittir (Tablo 1).

Tablo 1. il saglik miidiirliiklerinden toplanan yilan 1siriklar1 ve akrep sokmalan verilerinin illere gére dagilim

illerden Toplanan Veri

Sira Yilan Ising: Akrep Sokmasi

il Say1 % il Say1 %
1 Adana 273 11,0 Adana 6.026 19,5
2 Mersin 234 9,4 Malatya 5.176 17,0
3 Hatay 231 9,3 Mersin 2.082 6,8
4 izmir 182 7,3 Sanlurfa 1.894 6,1
5 Sanliurfa 177 7,1 Kayseri 1.777 6,0
6 Gaziantep 176 7.1 Gaziantep 1.763 5,8
7 Elazig 174 7,0 18dir 1.734 5,6
8 Balikesir 108 4,3 Nigde 1.457 4,7
9 Manisa 86 3,5 Denizli 1.310 4,2
10 1gdir 84 3,4 Manisa 1.040 3,3
11 Aksaray 82 3,3 Hatay 1.013 3,3
12 Samsun 69 2,8 izmir 809 2,7
13 Malatya 68 2,7 Cankin 646 2,1
14 Sinop 61 2,5 Balikesir 563 1,8
15 Ordu 44 1,8 Yozgat 479 1,5
16 Kars 39 1,6 Sinop 406 1,3
17 Denizli 38 1,5 Corum 338 1,1
18 Erzincan 38 1,5 Nevsehir 333 1,1
19 Bingol 36 1,4 Samsun 266 0,9
20 Kocaeli 36 1,4 Tokat 200 0,6
21 Agn 35 1,4 Kocaeli 160 0,5
22 Erzurum 27 1,1 Elazig 149 0,5
23 Nigde 24 1,0 Kars 147 0,5
24 Karaman 23 0,9 Erzincan 137 0,4
25 Yalova 22 0,9 Bingol 134 0,4
26 Canakkale 18 0,7 Yalova 112 0,4
27 Afyon 14 0,6 Erzurum 107 0,4
28 Sakarya 14 0,6 Afyon 105 0,3
29 Cankin 12 0,5 Karaman 88 0,3
30 Kayseri 12 0,5 Aksaray 74 0,2
31 Eskisehir 11 0,4 Eskisehir 70 0,2
32 Corum 10 0,4 Bilecik 50 0,2
33 Tekirdag 9 0,4 A8 41 0,1
34 Bilecik 7 0,3 Sakarya 30 0,1
35 Tokat 6 0,2 Canakkale 24 0,1
36 Yozgat 3 0,1 Ordu 21 0,1
37 Karabiik 2 0,1 Tekirdag 5 0,0
38 Nevsehir 1 0,0 Karabiik 3 0,0
Toplam 2.486 100,0 Toplam 30.769 100,0

Not: iller yilan ve akrep icin ayn ayn coktan aza dogru siralanmistir.

Turk Hij Den Biyol Derg 43 1



432

2016-2021
Bayburt ve Bartin, akrep sokmasi icin Bayburt ve

yillar1 arasinda, yilan 1sirig1 icin
Ardahan illerine ait antivenom kullanim kaydina
rastlanmamistir. Kullanim sayisina gore siralandiginda
en cok yilan antivenomu kullaniminda Diyarbakar,
Adana, Hatay, en cok akrep serumu kullaniminda ise
Aydin, Sanliurfa ve Mugla ilk lic sirada yer almistir.
illerden toplanan verilere goére vyilan 1sirk
vakalarinin 1.419 (%61,6) erkek ve 394 (%16,3) 31-
Yas ortalamasi 38,6+20,0’dir.

2019 yiinda ve %54,1%i

40 yas grubundadir.

Vakalarin  %22,7’si yaz

mevsiminde  gerceklesmistir (Tablo 2). Yilan
1sirklarinda  antivenom uygulanma yuzdesi %79,0
olarak bulunmustur. Antivenom uygulananlarin
%38,5’inde uygulama icin gecen sure 61 dakika ile 24
saat arasinda iken %15,3’liniin zaman birimi (dakika,
saat, glin vb.) bulunmadigi icin gruplandirilamamistir.
Antivenom uygulananlarda doz sayis1 doz, flakon,
ampul ve IU gibi farkli kategorilerde belirtilerek
kaydedildigi tespit edilmistir ve %41,9’u 1 doz ve
altindadir (Tablo 3).

illerden toplanan verilere gore akrep sokmasi

Tablo 2. HSGM-AOHDB Lojistik birimi ve il saglik miidiirliiklerinden toplanan yilan 151181 ve akrep sokmasi verilerinin

cinsiyet, yas grubu, yillara ve mevsimlere gére dagilim

illerden Toplanan Veri

Lojistik Birimi Veri

Degisken Yilan Isingi Akrep sokmasi Degisken Yilan Antivenomu Akrep Antivenomu
Say1 % Say1 % Say1 % Say1 %

Cinsiyet (n=2.303) (n=29.780)

Kadin 884 38,4 15.232 51,1

Erkek 1.419 61,6 14.548 48,9

Yas Grubu (n=2.421) (n=30.338)

0-10 182 7,5 3.211 10,4

11-20 373 15,4 4.616 15,0

21-30 361 14,9 4.152 13,5

31-40 394 16,3 4.402 14,3

41-50 380 15,7 4.301 14,0

51-60 337 13,9 4.156 13,5

61-70 242 10,0 3.066 10,0

71-80 118 4,9 1.728 5,6

81+ 34 1,4 706 2,3

Yil (n=2.469) (n=30.718) Yil

2015 212 8,6 3.509 11,4 - - -

2016 300 12,2 4.757 15,5 2016 545 10,9 5.410 16,1

2017 418 16,9 5.178 16,9 2017 954 19,1 7.132 21,2

2018 456 18,5 6.035 19,6 2018 965 19,3 6.493 19,3

2019 560 22,7 6.235 20,3 2019 1.025 20,5 6.866 20,4

2020 523 21,2 5.004 16,3 2020 798 15,9 4.299 12,8

- - - 2021 719 14,4 3.464 10,3

Mevsim (n=2.449) (n=30.676) Mevsim  (n=5006) (n=33664)

Kis 30 1,2 509 1,7 Kis 66 1,3 824 2,4

ilkbahar 576 23,5 5.212 17,0 ilkbahar 1.100 22,0 5.779 17,2

Yaz 1.324 54,1 18.167 59,2 Yaz 2.600 51,9 18.536 55,1

Sonbahar 519 21,2 6.788 22,1 Sonbahar 1.240 24,8 8.525 25,3
Turk Hij Den Biyol Derg



vakalar incelendiginde, %51,1’i kadn, %15,0’i 11-20
yas grubundadir. Yas ortalamasi 38,5+21,7, ortanca
ise 38 (0-104)’tur. Vakalarin %20,3’iG 2019 yilinda
ve %59,2’si yaz mevsiminde gerceklesmistir (Tablo
2). Serum uygulanma %49,2 bulunmustur. Serum
uygulananlarin %28,3’linde uygulama siresi ilk yarim
saat icinde gerceklesirken %28,6’sinda gruplandirma
yapilamamistir.  Uygulanan doz sayis1 yine farklh
kategorilerdeki birimlerle belirtilerek kaydedilmistir

ve serum uygulananlarin %37,4’U 1 doz ve altindadir

(Tablo 3).

Yilan antivenom kullaniminin  %20,5’i 2019
yilinda iken akrep serum kullamiminin %21,2’si 2017
yiindadir. Yilan antivenom kullaniminin %51,9’u,
akrep serum kullaniminin %55,1’i yaz mevsimindedir.
Yilan antivenom uygulamasinin %62,3’u, akrep serum
uygulamasinin %96,0’1 1 doz olarak yapilmistir (Tablo
2). Yilan antivenom kullanim ortancasi 1 (1-50)’dir.
Akrep serum kullamim dozu ortalamasi 1,1+0,3,

ortancasi ise 1 (1-13)’dir.

Tablo 3. HSGM-AOHDB Lojistik birimi ve il saglik miidiirliiklerinden toplanan verilerin antivenom, antiserum kullanimi, doz,

uygulmaya kadar gecen siire ve prognoza gore dagilimi

illerden Toplanan Veri

Lojistik Birimi Veri

Degisken Yilan Ising Akrep sokmasi Degisken Yilan Antivenomu Akrep Antivenomu
Say1 % Say1 % Say1 % Say1 %

Prognoz (n=1.728) (n=24.592)

Oliim 1 0,1 1 0,0

Kalic1 Hasar 12 0,7 2 0,0

Sevk 81 4,6 1.158 4,7

iyilesti 1.634 94,6 23.431 95,3

Anti-Venom (n=2.358) (n=30.749)

Uyguland 1.862 79,0 15.128 49,2

Uygulanmadi 496 21,0 15.621 50,8

Gegen Siire (n=1.862) (n=15.128)

<30 Dk 320 17,2 4.277 28,3

31-60 Dk 284 15,3 2.556 16,9

61 Dk-24 Saat 717 38,5 3.538 23,4

>24 Saat 29 1,6 19 0,1

Grup Yok 285 15,3 4.330 28,6

Belirtilmemis 227 12,2 408 2,7

Doz (n=1.862) (n=15.128) Doz (n=5006) (n=33664)

<1 Doz 780 41,9 5.661 37,4 1 3.118 62,3 32.301 96,0
>1 Doz 330 17,7 278 1,8 2 817 16,3 1.163 3,5
1 Flakon 177 9,5 557 3,7 3 263 5,3 109 0,3
22 Flakon 44 2,4 17 0,1 4 324 6,5 50 0,1
<1 Ampul 97 5,2 2.481 16,4 5 163 3,3 24 0,1
>1 Ampul 6 0,3 31 0,2 26 321 6,4 17 0,0
<1000 U ( =1%) 32 1,7 52 0,3

>1000 U ( >1%) 11 0,6 78 0,5

Tam Doz 162 8,7 2.821 18,6

Belirtilmemis 223 12,0 3.152 20,8
Toplam 2.486 100,0 30.769 100,0 Toplam 5.006 100,0 33.664 100,0

*Akrep sokmasi icin doz degeri.
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Sekil 1’de aylara ve yillara gore yilan 1sirik, akrep
sokma ve her ikisine ait antivenom kullanim sayilan
yer almaktadir. 2020 yilindan itibaren hem 1sink
sayisinda hem de antivenom kullamim sayisindaki
azalma dikkat cekicidir.

Ayrica, akrep sokmasi ve serum kullanim sayisinin
en fazla Agustos ayinda, yilanda ise Temmuz ayinda
oldugu goriilmektedir. illerden toplanan 1sirk verileri
HSGM AODBLojistik birimi antivenom kullanim verileri

TURKIYE’DE YILAN ISIRMASI VE AKREP SOKMALARI

ile karsilastirildiginda, yilan 1sirik vakalarinda daha
fazla eksik veri oldugu goze carpmaktadir (Sekil 1).

HSGM- AOHDB Lojistik birimi verilerine gore
antivenom kullanim hizlar en yiiksek ug il sirasiyla
yilan icin Kilis, Mugla, Diyarbakir ve akrep icin
Kinkkale, Aydin, Cankir’drr. illerden gelen verilere
gore yilan icin 1sirik hizlan en yiiksek ic il sirasiyla
Igdir, Elazig, Sinop ve akrep sokmasi icin Igdr, Van,
Nigde’dir (Sekil 2).

@ Yilan Antivenomu (Lojistik Ver)) @ Yilan Isnklan (1l Verisi) @ Yilan Antivenomu (Lojistik Ver))
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@° x!* \xsﬁ 6& @\ F g *“oo\‘ 0
2015 2016 2017 2018 2019 2020 2021
N Vet 0 Alrep Serumu (Lojistik Ven)
@ Akrep Serumu (Loj er) O Alxep Solamalan (Il Verisi) 0. Al (1 Verisi)
8000 $000
7000 7000
6000
~ m 4
& 5000
5 w0 Chinl
3000 1 £ 4000 —
2000 1 v 3000 4
1000 - 2000 |
0 1000 L ] -
Na
f \b ‘x‘@ y *f& <§\ 0+
2015 2016 2017 2018 2019 2020 2021

Sekil 1. Yilan 1sirik ve akrep sokma vakalarinin ve antivenom/antiserum uygulamalarinin aylara ve yillara gore dagilimi
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TARTISMA

illerden toplanan verilere gére iilkemizde 2015-
2020 yillan arasinda toplam 2.486 yilan 1sirg1 ve
30.769 akrep sokmasi meydana gelmistir. Yillar
icinde en fazla yilan 1s111g1 ve akrep sokmasi 2019
yilinda olmustur. Lojistik biriminden alinan verilerde
de yilan 1sirklar icin en fazla antivenom uygulanan
yil 2019, akrep sokmalar icin en fazla antiserum
uygulanan yil 2017 yii olmustur. Mevsimsel olarak
en az kis, en fazla yaz aylarinda vaka gorulmustur.
Lojistik verilerine gore, antivenom uygulamasi en
fazla yaz aylarinda en az kis aylarinda yapilmistir.

Yilan sinklart ve akrep sokmalarn dinya
genelinde énemli bir halk sagligi sorunudur. Isiriklara
bagli zehirlenme durumlari mutlaka acil tedavi
gerektiren, eksik tedavi halinde 6lume yol acabilen
ciddi vakalardir. Yilan 1sirigina karsi kiiresel diizeyde
miicadele etmek icin DSO arastirma toplulugu,
antivenom ureticileri, dizenleyici kurumlar, ulusal
ve bolgesel saglik otoriteleri, profesyonel saglik
kuruluslari, uluslararas1 finansman kuruluslan ve
sivil toplum kuruluslarinin isbirligiyle entegre bir
mudahale stratejisinin uygulanmasi1 gerekmektedir
(2).

Yilan 1sinklarina yonelik hazirlanmis

epidemiyolojik arastirmalarda gercek durumu

yansitan verilere ulasilmasi ile ilgili zorluklar
bildirilmistir. Sri Lanka’da yilan 1sinklan ile ilgili risk
haritasinin cikarilmasina yonelik yapilan calismada,
saglam epidemiyolojik  verilerin  yetersizligi,
hastanelerden ve yer veya zaman sinirli anketlerden
elde edilen verilerin 6nemli simirliliklarinin  oldugu
bildirilmistir (14).

Bu arastirma her iki veri setinin birer yillar farkl
olsa da 6 yillik il saglik mudirliklerinden gelen
1sir1ik verilerini ve HSGM-AOHDB lojistik biriminden
alinan 6 yillik akrep serum ve yilan antivenom
kullamim verilerini kapsamaktadir. Ozellikle yilan
1s1ng1 verileri basta olmak lizere illerden gelen
alinan verilerle

verilerde, lojistik biriminden

karsilastirildiginda veri kaybinin daha yiiksek oldugu
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gorilmektedir. Bu duruma yol acan nedenin yilan
1sing1 verilerinin dizenli kaydedilmemesinden mi
yoksa girilen kayitlara ait eksikliklerden mi kaynakli
oldugu Lojistik
birimi verileri, tim illeri kapsayan bir kayit sistemi

tam olarak belirlenememistir.

olan ATS’den alindigi icin sorunun blyikligini
saptamada bir standart olarak kabul edilebilir.
Ancak ATS verileri kullanilan antivenom/antiserum
sayilarina  yoneliktir ve 1sirklarin - tamamini
kapsamamaktadr.

HSGM- AOHDB lojistik biriminden alinan yilan
antivenom sayisi ve illerden toplanan verilerdeki
yilan 1sink  sayisinin - yarisindan  fazlas1 yaz
mevsiminde meydana gelmistir. Yilanlar ektotermik
(sogukkanli) hayvanlar olmalari sebebiyle daha sicak
iklimlerde bol miktarda bulunurlar (2). Ulkemizde
yilan 1siriklart  siklikla  Giineydogu Anadolu ve
Akdeniz bolgesinde, ozellikle sicak aylarda meydana
gelmektedir. Bir baska calismada cogunlukla tarlada
calisirken (bag bozumu zamani) meydana geldigi
bildirilmistir (7). Arastirmamizda da benzer sekilde
yilan antivenom kullanim sayisinin en fazla oldugu
iller Glineydogu Anadolu ve Akdeniz bodlgelerinde
oldugu tespit edilmistir.

2005 yilinda 81 ili kapsayan bir calismada, 24.261
akrep sokmasi vakasinin %30,4’iniin  Giineydogu
Anadolu, %24,9’unun Akdeniz ve %23,5’inin Ege
bolgesinde ve cogunlukla yaz doneminde meydana
geldigi (15).

bulgularda da akrep antivenom kullanim sayis1 en

bildirilmistir Arastirmamizdaki

fazla olan iller benzer bolgelerde yer almaktadir.
Hem HSGM-AOHDB
antivenom sayist hem de illerden toplanan akrep

lojistik biriminden saglanan

sokmasina ait vakalarin sayisi yaz mevsiminde %55’in
izerindedir. Glineydogu Anadolu ve cevresinde yaz
aylarinda asin sicaktan dolay1r catida, balkonda
veya yazlik evde uyunmasi bu mevsimde akrep
sokmalarinin fazla olmasinin nedenleri arasindadir
(11).
Arastirmada daha

Yilan

yilan 1sinklarinin

erkeklerde oldugu bulunmustur.

cok
1siriklan
genclerin ve tarim iscilerinin mesleki ve cevresel bir



hastaligidir (2). Ulkemizde de tarimda calisan erkek
nifusunun fazlaligindan dolay1 yilan isiriklarinin
biyik cogunlugu erkeklerde goriilmiis olabilir.
Akrep sokmalarinin ise kadin ve erkekte hemen
hemen benzer oldugu bulunmustur. Bunun sebebi,
akreplerin yasam alanlarinin evlere daha yakin olan
yerlerde olmasi olabilir.

Diyarbakir ilinde 2008-2009 yillarinda akrep
sokmas1 nedeniyle acil servise basvuran 123 hasta
ile yapilan bir calismada vakalarin %61,0’1nin 19-49
yas arasinda, %16,9’unun 50 yas ustu, %21,8’inin
cocuk oldugu gorilmistir (11). Bazi akrep sokmalar
olum ve sakatliklara yol acmasi sebebiyle o6zellikle
cocukluk caginda ciddi bir halk sagligi problemidir
(16).
en cok 11-20 yas araliginda iken, yilan 1sirklan

Bu arastirmada, akrep sokmasi vakalan
ise 31-40 yas araligindadir. Benzer sekilde yilan
1siriklarinin cogunlukla orta yasli kisilerde goriildugi
bildirilmistir (5).
araliginda olma yiizdesi yilan 1siriklarindan daha

Akrep sokmalarinin 0-10 vyas

fazladir. Akreplerin evlere yakin yerlerde yilanlara
gore daha fazla bulunmasi ve cocuklarin korunmasiz
bir sekilde (ciplak ayakla) dolasmas1 bu duruma yol
acmis olabilir.

Arastirmamizdaki yilan 1s1r1g1, akrep sokmasi ve
her iki maruziyet icin antivenom kullanim sayilan
2020 yiina kadar artis egiliminde iken, bu yildan
itibaren dusus gostermistir. Bu azalmanin sebebi,
2020 yilindan itibaren Covid-19 pandemisinin ortaya
cikmis olmasidir. Pandemi ile birlikte uygulanan
sokaga c¢ikma kisitlamalar1 ve pandeminin saglik
hizmetleri lizerindeki yiikiine bagli olarak diizenli
kayit sistemlerindeki aksamalarin olmas1 bu dustisin
nedeni olabilir.

Bu calisma ile ulkemizdeki yilan 1siriklan
ve akrep sokmalarina ait tim epidemiyolojik
bilesenleri kapsayan verilerin islenecegi diizenli bir
kayit sistemi bulunmadigi tespit edilmistir. Ayrica
arastirmanin veri toplama siirecinde vyasanilan

zorluklar illerde tutulan kayitlardaki verilerin

eksik oldugunu ve standardize edilmis bir kayit

girisinin olmadigin1 da gostermistir. Silire icin

dakika, saat ve gin gibi ifadeler kullanilirken,
baz1 kayitlarda ise tanimlayici bir zaman birimi de
belirtilmemistir. Antivenom miktar icin ise doz,
flakon, ampul ve IU (International Unit) gibi birimler
Yine bazi

kullanilmistir. kayitlarda tanimlayici

doz birimi belirtilmemistir. ATS verilerinde ise
sure bilgisi bulunmazken, doz sayisina ait bilgi
bulunmaktadir. Ancak doz degiskeninde sadece
rakamlar yer almakta, birime ait herhangi bir ifade
bulunmamaktadir.

muidahaleleri

Diinya Saglik Orgiitii, uygun

belirlemek icin verilere ihtiyac oldugunu ve
yuksek riskli bolgelerin yakinindaki hastanelerin,
ozellikle yilan 1sirklarinin cogunun meydana geldigi
zamanlarda uygun antivenomlara sahip olmasinm
saglamak icin kullanilabilecegini belirtmektedir ve
glivenilir verilere olan ihtiyaci vurgulamaktadir (17).

1995-2004 yillar arasinda acil servise basvuran
incelendigi calismada
sikligi  %37,5

DSO yazarlan tarafindan Dogu

yilan 1sink  vakalarinin

antivenom  uygulanma olarak
bulunmustur (18).
Akdeniz Bolgesi’ndeki yilan 1sirklan incelemesinde,
2000-2023 yillar arasinda, 23 yil boyunca 20 lilkede
170.626 1sink tespit edilmis ve olumleri bildiren
calismalar arasinda toplam 2551 olum bildirilmistir,
yilan 1s111g1 yiikii en fazla olan Dogu Akdeniz llkesi
iran’dir ve bilimsel veriler vakalarin yalmzca birkac
ilkede yogunlastigin1 ve bdlgenin cogu icin sinirl
oldugunu veya hic olmadigini ortaya koymustur, oyle
ki kayitlarin %64’inde antivenom uygulanma yiizdesi
(19).

ise %79,0 olarak tespit edilmistir.

tam olarak belirtilmistir Arastirmamizda
Akrep serumu
uygulanma yiizdesi ise yilan 1siriklarina gore daha
dusuk bulunmustur. Bu durumun sebebi, vakalarin
sisteme kaydedilmemesinden mi yoksa antiserum
uygulanmayan buyuk bir grubun olmasindan mi
kaynakli oldugu saptamak eldeki verilerle miimkiin
degildir. Tim akreplerin zehirli olmasinin yani sira
ozellikle cocuklar ve yaslilar icin hayati tehlike
olusturabildigi bilinmektedir (15). Buna karsin akrep
serum uygulanma yiizdesindeki diisiikliigiin sebebi,

hekimlerin akrep sokmalarini onemli bir sorun
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olarak gormemeleri olabilir. Buna karsilik, akrep
serumunun sistemik etkinin oldugu ciddi olgularda
tedavi edici etkinlige sahip oldugu bildirilmistir
(20,21).
Arastirmamizda akrep sokmalarindaki sevk
sayisinin yiiksekligi dikkat cekicidir. Bu durumun
serumlarinin  temininde ve

sebebinin, akrep

dagilimindaki eksikliklerden mi yoksa serumun
mevcut olmasina karsin uygulamadaki alerji ve
anafilaktik reaksiyona yol acabilecegi endisesinden
mi kaynakli oldugu bilinmemektedir.

Antivenom suresi,

uygulanma klinik  yanit

acisindan onemlidir ve zehirlenmeden hemen
sonra veya 4 saat icinde (en gec 24 saat icinde)
uygulanmasi onerilmektedir (20,21). Yilan 1singina
bagli olimlerin %4’t ilk 1 saat icinde, %17’si 1-6
saat araliginda ve %64’U ise 6-48. saat araliginda
meydana gelmektedir (7). Arastirmada hem yilan
hem akrep antivenomlarimin yaklasik %70’inin ilk 24
saat icinde uygulanmis oldugu gériilmektedir.
Arastirmada 81 ilden yilan 1sir1g1 ve akrep sokmasi
vakalarina ait veriler istenmis, alt1 ilden hi¢ veri
saglanamamis ve 75 il veri gondermistir. Bunlardan
verileri uygun olan hem yilan 1siriklart hem de akrep
sokmalari icin sadece 38 ile ait veriler arastirmaya
dahil edilmistir. Diger illerden gonderilen verilerin
analiz yapmaya uygun olmamasi arastirmanin en
onemli kisitiigidir. Bu kisitliikta veri toplamanin
pandemi doneminde gerceklestirilmis olmasinin
onemli bir payr oldugu dusiiniilmektedir. Yilan
1sirmalarinin meydana geldigi yer (kirsal alan/

ev), 1sirlan viicut bolgesi, 1sirilmanin gerceklestigi

Turk Hij Den Biyol Derg

zaman (gece/giindliz) degiskenleri bu arastirmada
sorgulanmamuistir.

Arastirmanin giclu yonu ise; tlkemizde meydana
gelmis olan yilan 1sirma ve akrep sokma vakalarinin
ilk defa kapsamli bir tanimlayici epidemiyolojik
incelemesinin yapilmas1 ve farkli veri kaynaklarinin
karsilastinlmasidir.  Bu analizlerin  surekli ve
sistematik hale getirilmesi hem halihazirda Saglik
Bakanliginca lretimi  yapilan antivenomlarin
gelistirilmesi hem de bu drunlerin klinik kullanim
ve lojistiginin yonetiminin etkinligine énemli katki/
destek saglayacaktir.

Sonuc¢ olarak; yilan 1sirnk vakalarn ve akrep
sokmalar1 Gilineydogu Anadolu, Akdeniz ve Ege
bolgesi illerinde ozellikle de vyaz aylarinda
yogunlasmaktadir. Pandemi doneminde pandemiden
oncekiyilagoreyilanisirmalari ve akrep sokmalarinda
azalmalar gorulmustir. Akrep sokmalari vakalart her
iki cinsiyette benzer oranlarda gorulurken yilan
1s1rk vakalarinda erkeklerin orani daha yiksektir.

Tum yilan 1sinklarn ve akrep sokmalarinin
yakin takibi ve diizenli degerlendirmeler yapmak
icin vakalarin tanimlayic1 ozellikleri

yanit sira

antivenom, antiserum uygulanmasi, maruziyetin
oldugu yer bilgilerini de iceren, bir vaka kayit
sistemi gelistirilmelidir. Vaka kay1t sisteminden elde
edilecek verilerinin analizi ile riskli bolgeler, olas
kimelenme alanlan, risk gruplarinin saptanmasi,
tedaviye erisim, kontrol korunma onlemlerinin
etkisi gibi konularda onemli bilgiler elde etmek

mumkiin olacaktir.



ETiK KURUL ONAYI

* Bu calisma, Etik Kurul onay1 gerektirmemektedir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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ABSTRACT

Objective: In immunocompromised populations,
such as patients living with HIV (PLWH), parasitic
infections and Helicobacter pylori (H. pylori) are a
major public health concern. Each of them infects
the gastrointestinal tract and causes symptoms that
are similar. The goal of this study was to establish
the prevalence of H. pylori and its relationship with
opportunistic parasites in PLWH, as well as to estimate

co-infection risk and predictors.

Methods: In Tehran, Iran, single fecal samples were
collected from 70 PLWH ranging in age from 13 to 60
years. To detect ova, cysts, and coccidian, all stool
samples were analyzed microscopically with lodine and
acid-fast stain. Using nested-PCR tests, H. pylori and

Cryptosporidium copro-DNAs were detected.

Results: Molecularly, H. pylori was detected in 21.4
% of PLWH; opportunistic and intestinal parasites were
found in 74.3 %, with Cryptosporidium spp, Entameba.
histolytica, and Giardia intestinalis
(28.5 %, 27.1 %, and 22.8 % respectively). H. pylori co-

infection with Cryptosporidium spp. was detected in

predominating

OZET

Amac: AIDS olgulann gibi bagisikligi baskilanmis
poptllasyonlarda paraziter enfeksiyonlar ve Helicobacter
pylori (H. pylori) énemli bir halk sagligi sorunudur.
Her biri gastrointestinal sistemi enfekte eder ve
benzer semptomlara neden olur. Bu ¢alismanin amaci,
HIV hastalarinda H. pylori prevalansini ve firsatc
parazitlerle iliskisini saptamanin yani sira koenfeksiyon

riskini ve ongoruculerini tahmin etmektir.

ile 60

arasinda degisen 70 HIV hastasindan tek diski ornegi

Yontem: Iran, Tahran’da, yaslari 13
toplandi. Ova, kistler ve koksidiyen tespiti icin tum
diski ornekleri iyot ve aside dayanikli boyama ile
mikroskobik olarak analiz edildi. Yuvalanmis PCR
testleri kullanilarak H. pylori ve Cryptosporidium

copro-DNA’lan tespit edildi.
HIV

firsatci

Bulgular: Molekiiler olarak H. pylori,
hastalarinin = %21.4’Gnde tespit edilmistir;
ve bagirsak parazitleri %74,3 oraninda bulunurken
Cryptosporidium, Entameba.
intestinalis baskindir (sirasiyla %28,5, %27,1 ve %22,8).

H. pylori, Cryptosporidium spp. (%53.85) ve Isospora

histolytica ve Giardia
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(53.85%) and Isospora spp (15, 38 %). The co-infection of
Cryptosporidium spp., Isospora belli, various parasites,
and H. pylori was reported to be linked with abdominal

pain and diarrhoea.

Conclusion:  Our findings shed light on the
prevalence of H. pylori infection in PLWH who also
have opportunistic and intestinal parasites. The co-
occurrence of H. pylori and Cryptosporidium could
support the theory of co-infection. More research is
needed to confirm the link between gut microbiomes
and opportunistic and intestinal parasites, whether H.

pylori provides appropriate conditions for them or vice

spp (15, %38)’de tespit edilmistir. Cryptosporidium,
Isospora, cesitli parazitler ve H. pylori’nin birlikte
enfeksiyonunun karin agrisi ve ishal ile baglantili oldugu
bildirildi.

Sonug: Bulgularimiz, firsatci ve bagirsak parazitleri

pylori
prevalansina isik tuttu. H. pylori ve Cryptosporidium’un

olan HIV hastalarinda H. enfeksiyonunun
birlikte ortaya cikmasi, birlikte enfeksiyon teorisini
destekleyebilir. H. pylori’nin onlar icin uygun kosullan
saglayip
mikrobiyomlar

saglamadigina  bakilmaksizin,  bagirsak

ile firsatc1 ve bagirsak parazitleri

arasindaki baglantiyr dogrulamak icin daha fazla

arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Firsat¢i bagirsak parazitleri,

Helicobacter  pylori, HIV hastalarn, ic ice PCR,

koenfeksiyon

versa.
Key Words: Opportunistic intestinal parasites,

Helicobacter pylori, HIV+ patients, nested-PCR, co-

infection

INTRODUCTION

HIV continues to be a serious worldwide health
concern with an estimated 37.9 million people living
with HIV (PLWH) and 1.7 million new infections in 2018
(1). According to the UNAIDS spectrum and modelling
(2), 59,000 (95 % Cl 33,000 to 130,000) persons in Iran
are living with HIV in 2019, with roughly 4,100 (95 %
Cl 1,200 to 12,000) new infections and 2,500 (95 % Cl
1,200 to 5,600) AIDS-related deaths occurring each
year.

One of the most common health issues in HIV/AIDS
patients is opportunistic parasite infections. In HIV
patients, the occurrence of opportunistic parasitic
infections indicates that they are in the AIDS phase.
The majority of these illnesses are severe, and they
frequently result in the death of affected people.
According to several studies, the most frequent
intestinal protozoan parasites associated with AIDS
are Cryptosporidium parvum, Isospora belli, and
Blastocystis hominis. In an era of rising HIV/AIDS
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infections, parasite-caused diarrhoea is increasingly
suspected in cases of chronic and persistent diarrhoea
in adults (3).

Helicobacter pylori (H. pylori) is one of the
most prevalent human bacterial infections, with
prevalence rates ranging from 10 to 80 percent
depending on geography, age, and socioeconomic
level. H. pylori is a prominent cause of gastritis and
is commonly discovered in patients suffering from
dyspepsia. People living with HIV (PLWH) frequently
experience gastrointestinal symptoms, particularly
dyspepsia, during the course of their infection, and
while prior studies have shown HIV and H. pylori co-
infection, there has been little data elucidating the
factors that influence this (4).

Co-infections with many pathogens are frequent
in low-income countries. H. pylori and intestinal
parasites both inhabit the human gastrointestinal
system. H. pylori co-existence with G. intestinals
and Cryptosporidium may suggest the association of
H. pylori infection with markers of fecal exposure.



Whether H. pylori provides favorable conditions
for intestinal parasitosis or vice versa (5). The goal
of this study was to determine the prevalence of H.
pylori infection and co-infection with opportunistic
parasites among HIV patients. We also looked at risk
variables that could increase the prevalence of this
co-infection.

MATERIAL and METHOD

In Tehran, lIran, a cross-sectional pilot study
was undertaken on 70 PLWH who were selected
total of 132 HIV/AIDS

From February 2018 to August 2019, fecal samples

from patient.
were obtained from various hospitals and health
institutions, with ages ranging from 13 to 60 years. The
inclusion criteria were: Patients with confirmed HIV/
AIDS, with or without signs of diarrhea. The exclusion
criteria were: those on certain anthelminthic, anti-
protozoan, or anti-parasitic medications in the two
weeks before to specimen collection, as well as those
who had antacid in the two weeks prior to specimen
collection. Antacid use can cause protozoan shape to
be distorted, making it more difficult to identify the
organism.

The sample size was determined as 92 individuals
by using previous study prevalence (25.4%) in Isfahan
province, Iran, 95% confidence interval (Cl), and 5.0%
precision (6).

Sample Size n = N * [Z2* p * (1-p)/e?] / [N - 1
+ (22 * p * (1-p)e’].

Stool specimen processing

Each patient had a single fecal sample (~20-30gm)
taken from them. Study patients were interviewed
usingthe structured questionnaire and information
obtained on

was demographic characteristics,

present and past history of diarrhea, antibiotic
treatment and clinical data including CD4 count,
details of antiretroviral therapy (if any), and known
concurrent infections. Each sample was inspected
microscopically for opportunistic parasites and H.

pylori and Cryptosporidium spp. were detected using

nested PCR.
Copro-parasitological examination

By using a direct wet mount with Lugol’s
iodine staining; all obtained fecal samples were
microscopically inspected for opportunistic parasites
and related elements such as pus, RBCs, and Charcot-
Leyden crystals (7). A microscopic analysis of fecal
samples after formalin-ether treatment was also
carried out (8). For coccidian protozoa detection,
fecal smears were stained with Kinyoun modified

acid-fast stain (9).

Copro-PCR assay
Genomic DNA extraction

The oocyst wall was disrupted by thermal
shocking each fecal specimen, and genomic copro-
DNA was extracted from each sample using the Favor
Stool DNA Spin Columns Isolation Kit (cat. no. FAST1;
Favorgen Biotech Corporation, Taiwan) according the
manufacturer’s instructions.

H. pylori nested polymerase chain reaction

(nPCR) assay

Using two sequential PCR reactions, H. pylori
extracted DNAwas amplified using nested PCR targeting
the H. pylori UreA gene. Using the external primers
set, the first response amplified result was a 293 bp
fragment; 2F2 5’-ATATTATGGAAGAAGCGAGAGC-3’ and
2R2 5’-ATGGAAGTGTGAGCCGATTTG-3’. The second
reaction amplified product was 200 bp fragment by
internalprimersset; 2F35’-CATGAAGTGGGTATTGAAGC
-3’ and 2R3 5’-AAGTGTTGAGCCGATTTGAACCG -3’.
Amplification in both reactions was carried out
according to Sasaki et al., (10). The ethidium bromide-
stained nested PCR products were electrophoresed on
a 1.5 % agarose gel in TAE buffer and viewed with a
UV transilluminator.

Cryptosporidium spp. nPCR assay

Cryptosporidium spp. extracted DNA
amplification was conducted by nested PCR that
targeted the COWP gene,

sequential

which involved two

PCR reactions. The primary reaction
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amplified the 769-bp fragment by using BCOWPF:5
-ACCGCTTCTCAACAACCATCTTGTCCTC-3;and
BCOWPR:5 - CGCACCTGTTCCCACTCAATGTAAACCC-3.

The secondary reaction amplified the 553-
bp fragment by internal sets Cry-15:
5 -GTAGATAATGGAAGAGATTGTG-3" and Cry-9:5"-

GGACTGAAATACAGGCATTATCTTG-3". Amplification in
each reaction was done following Spano et al., (11)
and Pedraza-Diaz et al., (12). Ethidium bromide was
used to stain the amplified products, which were
then electrophoresed on a 1.5 % agarose gel in TAE
buffer and observed using a UV transilluminator. In
terms of genotype, Analysis of Restriction-fragment
length polymorphism (RFLP) was performed using
Rsal to fragment Cryptosporidium PCR products
according to the manufacturer’s instructions (product
no. ER1121; Thermo Scientific). After staining with
ethidium bromide, fragmented PCR products were
electrophoresed in a Metaphor agarose gel (3%) and
gels were examined by UV transillumination.

Data were coded and entered using the statistical
package of social science (IMB SPSS) version 21
(Chicago, IL, USA) The
qualitative and quantitative data were presented,

for statistical analysis.
and the chi-squared test and Fisher’s exact test were
used to compare groups when applicable. P-value
was statistically significant if the P <0.05

The study was approved by the University of
Tehran Ethics Committee (Number: IR.TUMS.SPH.
REC.1398.096). All subjects gave their verbally
informed consent. Participants were informed that
they could stop at any time while completing the
study, that all data were kept confidential and secure
and with no participant identities.

RESULTS

Socio-demographic characteristics

During the study period, a total of 70 HIV-
positive patients were collected. Twenty one (30%)
participants were female and 49 (70%) were male.
Their age ranged from 13 to 60 years old, with
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mean + SD of 36 x12 years, and predominance
of age groups 46-60 and 31-45 (42.8% & 41.4%,
respectively). According to
of the patients was recorded as follows: 35
(50%) diarrheic patients and 35 (50%) being non-
diarrheic. Out of all study populations 42 (60%) were

stool  consistency

literate and animals were contacted by 36 (51.43%).
Clinical and laboratory characteristics

CD4+ T counts (200 cells/mm3) and viral loads
(between 10,000 and 100,000) both increased the
likelihood of diarrhoea, although not in a way that
was statistically significant (p > 0.05), according
to an analysis of the clinical and laboratory
The

strongest associations with diarrhoea were seen in

characteristics of patients with diarrhoea.

an analysis of the prevalence of intestinal parasites
stratified by HAART (highly active antiretroviral
therapy) and non-HAART (OR: 2.64; IC95 0.21 to
24.9) with (p=0.0089)).

significant differences

Intestinal and opportunistic parasites prevalence

Intestinal parasites (IPs) were found in 52 (74.3%)
of the individuals, with Entameba histolytica 8
(11.4%), Giardia intestinalis 6 (8.6%), Hymenolepis
nana 4 (5.7%), Schistosoma mansoni and Taenia
saginata 2 (2.9%) being the most common. In terms
belli
found microscopically in 10 (14.3 %) of cases and
Cryptosporidium spp was found in 20 (28.5%) of
cases (Figure1). When the COWP gene and RFLP for
Cryptosporidium were examined, the prevalence
of C. parvum was discovered 13 (65%) (Figure2).
Polyparasitism was found in 18 (25.8%) of the cases,

of opportunistic parasites, Isospora was

while a single parasitic agent was found in the
remaining cases 34 (48.5 %). Statistically, a strongly
significantassociation was found between the presence
of parasites and diarrhea (p= 0.000, OR= 4.22, 95%
Cl= 1.91-9.68), also between opportunistic parasites
and diarrhea (p= 0.000, OR= 4.20, 95% Cl= 2.11-8.45).

The frequency of H. pylori

The UreAgene for H. pyloriwas foundin 15 (21.4 %)
of the study populations, with a significant prevalence



e (1T 82 W Sayn 3E 2025

A. IBRAHIM, V. RAISSI and M. GADALLA

Figure 1. Agarose gel electrophoresis for the products of the nPCR targeting COWP gene of Cryptosporidium spp.at 553bp.
LaneMM: 50 bp DNA molecular weight marker “ladder”. Lane 1: Negative control. Lane 2: Positive control Lanes 3-13:
Positive samples.

Figure 2. Agarose gel electrophoresis for the products of the nPCR targeting COWP gene of Cryptosporidium spp. after
digestion by Rsal. Lane MM: 100 bp DNA molecular weight marker “ladder”. Lanes 1, 8: Positive C. hominis samples (285,
125, 106, and 34 bp). Lanes 2-7, 9-13: Positive C. parvum samples (410, 106, and 34 bp).
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in the 45-60 age group 8 (11.4 %) and the 31-45 age Cryptosporidium spp. were the most common co-
group5(7.1%). Table (1) showshow therateof H. pylori  infected agent, accounting for 7/13 (53.85%),
infection changed according to socio-demographic E.  histolytica 3/13 (23.07%), G. intestinalis
data without showing any significant correlation. 2/13 (15.38%), and Isospora belli 1/13 (7.7
Diarrhea and abdominal pain were reported as the %). Table (3) summarizes the co-infection
main symptoms for each infection agent Table (2). rate and socio-demographic data association.
H. pylori co-infection with opportunistic and Statistically, a strongly significant association
intestinal parasites was found between the presence of opportunistic
parasites (Cryptosporidium spp. & Isospora belli)

The presence of H. pylori and parasites was
and H. pylori (OR=3.90, 95% Cl=1.72-8.24).

found in 13/52 (25%) of the total participants.

Table 1. Socio-demographic data and infection rate

Vel Tkl Cryptoss;?;ridium Isospora belli  p-value H. pylori
J— N - p-value b citivity N (%) Positivity N (5)  Pvalue
Positivity N (%)
15-30 11(15.80%) 06(54.50%) 00 (0.00%) 02(13.00%) 0.8029
31-45 29(41.40%) 00(0.00%) 0.00032* 09 (31.00%) 0.0187* 05(33.00%)
46-60 30(42.80%) 14(46.60%) 01 (3.00%) 08(54.00%)
Sex 0.062 0.0556 1.00
Male 49(70.00%) 09(18.70%) 10(20.41%) 11(73.34%)
Female 21(30.00%) 11(52.30%) 00(0.00%) 04(26.66%)
Education level 0.797 0.0046* 0.774
Literate 42(60.00%) 13(31.00%) 01(2.40%) 08(54.00%)
Illiterate 28(40.00%) 07(25.00%) 09(32.10%) 07(46.00%)
Animal house 0.00003* 0.0173* 0.582
Yes 36 (51.40%) 20(55.60%) 01(2.80%) 09(25.00%)
No 34 (48.60%) 00(0.00%) 09(26.50%) 06(11.80%)
Total 70(100.00%) 20(28.60%) 10 (14.30%) 15(21.42%)
Data presented as n and % age with (*) p-value < 0.05 is significant.
Table 2. Clinical symptoms and infection association
ravies oo e, Bpas bl e mple
N (%) N (%) N (%)
Abdominal pain 0.000* 0.198 0.190
Yes 20 (100.00%) 04  (40.00%) 11 (73.34%)
No 00 (0.00%) 06  (60.00%) 04 (26.66%)
Diarrhea 0.000* 0.006* 0.382
Yes 20 (100.00%) 01  (10.00%) 09 (60.00%)
No 00 (0.00%) 09  (90.00%) 06 (40.00%)

Data presented as n and percentage with (*) p-value < 0.05 is significant.
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Several symptoms were noted, with diarrhoea
being the most common gastrointestinal infection

Table 3. Socio-demographic data and co-infection association

symptom and abdominal discomfort being the most
common parasite infection symptoms (Table 4).

Coinfection of H.pylori

Co-infection of H. pylori

Sl & Cryptosporidium spp. p-value & Isospora belli FELE
Positivity N (%) Positivity N (%)
Age 0.054 0.620
15-30 02 (28.55%) 00 (0.00%)
31-45 00 (0.00%) 01 (100.00%)
46-60 05 (71.45%) 00 (0.00%)
Total 07 (100.00%) 01 (100.00%)
Sex 0.099 0.246
Male 03 (42.85%) 01 (100.00%)
Female 04 (57.15%) 00 (0.00%)
Education level 0.089 0.771
Literate 05 (71.45%) 00 (0.00%)
Illiterate 02 (28.55%) 01 (100.00%)
Animal house 0.007* 0.522
Yes 07 (100.00%) 01 (33.33%)
No 00 (0.00%) 00 (66.67%)
Data presented as n and percentage with (*) p-value < 0.05 is significant.
Table 4. Co-infection and associated symptoms
Variables Coinfection of _H.pylori Co-infection of H. pylori p-
& Cryptosporidium spp. p-value & Isospora value
Positivity N (%) Positivity N (%)
Abdominal pain 0.019* 0.771
Yes 07 (100.00%) 01 (100.00%)
No 00 (0.00%) 00 (0.00%)
Diarrhea 0.005* 0.555
Yes 07 (100.00%) 00 (0.00%)
No 00 (0.00%) 01 (100.00%)

Data presented as n and %age with (*) p-value < 0.05 is significant.

Risk factors for H. pylori co-infection with

opportunistic and intestinal parasites

In order to reveal potential shared risk factors that
could explain the link between H.pylori and certain
opportunistic and intestinal parasites, researchers
conducted a study. Several environmental markers
that fecal-oral transmission

indicate pathway

exposure have been studied. Variables like animal
interaction and co-infection with H.pylori by Isospora
belli raise the risk by more than double (p= 0.52, OR=
2.72, 95% Cl=0.86-8.69). Gender was found to be a
common risk factor for H.pylori co-infection with
Cryptosporidium spp. and Isospora belli. (p= 0.099,
OR=1.97, 95% Cl=0.45-8.55 & p= 0.246, OR=1.93 95%
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Cl=0.49-7.66)Co-infection causes abdominal pain
and diarrhoea as a main symptom. Statistically, a
strongly significant association was found between
coinfection of (Cryptosporidium spp. & H.pylori ) and
abdominal pain (p=0.019, OR=4.11, 95% Cl=1.81-8.35)
& diarrhea (p= 0.005, OR=3.70, 95% Cl=1.69-8.41).

DISCUSSION

Parasitic infections are ubiquitous throughout the
world, especiallyinareaswhereHIV/AIDSiswidespread
(13). In this study, 52 of 70 HIV-positive patients (74.3
%) tested positive for parasite infection. The finding
was higher than previous studies reported from
Ethiopia (13.9%) (14), Nigeria (11.4%) (15), Cameroon
(14.64%) (14, 16) and Iran (67.7%) (17). The disparity
in prevalence could be explained by differences in
sampling size, study population, and socioeconomic
position. With regard to the species of intestinal
parasites, the most common parasite detected in
this study were Cryptosporidium spp 30 (42.8%),
Entameba histolytica 8 (11.4%), Giardia intestinalis
6 (8.6%), Hymenolepis nana 4 (5.7%), Schistosoma
mansoni and Taenia saginata 2 (2.9%). The finding
was higher than previous studies reported from Iran,
which showed that the prevalence of cryptosporidiosis
among HIV/AIDS patients was 10.8% (18).

In HIV patients with diarrhoea, the parasite
Isospora belli is the most common. Isospora belli was
found in 10/70 (14.3 %) cases in this investigation. This
finding is in the line of Certad et al., (19) who reported
Isospora belli in 14 % of the cases. In contrast to
other studies this reported high prevalence in Nigeria
(24.3%) (20), and a low prevalence has been shown in
Italy (0.6%) (21). Statistically, a strongly significant
association was found between the presence of
parasites and diarrhea, also between opportunistic
parasites and diarrhea. In agreement with Wang
et al., (22), who reported that the estimated
pooled random effects ORs of Cryptosporidium,
microsporidia and Isospora infection in HIV people
with diarrhea compared with their controls were
4.09 (95% Cl: 2.32-7.20), 4.72 (95% Cl: 3.47-6.42),
and 4.93 (95% Cl: 3.33-7.29), respectively. The
strongest associations with diarrhoea were seen in
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an analysis of the prevalence of intestinal parasites
stratified by HAART (highly active antiretroviral
therapy) and non-HAART with significant differences.
These findings are in the line of previous study of
Barcelos et al.,(23), who reported a significant
positive correlation between intestinal parasites
and the clinical status and the use of antiretroviral
therapy (ART) and CD4+ lymphocyte counts.
The total prevalence of H. pylori was 15/70 in
this study (21.4 %). This study’s results are lower than
earlier published study in Iran (24) which recorded
69.7%. Furthermore, it is greater than the 8.3 %
rate reported by Perry et al., (25) from Romania. H.
pylori co-existence with intestinal and opportunistic
parasites is more common in low-income developing
countries, and it may be connected mechanically or
pathologically in HIV patients due to immune defects.
This hypothesis may be supported by our findings
of a statistically significant association between
the presence of H. pylori and polyparasitism of
intestinal and opportunistic parasites in HIV patients.
Polyparasitism can increase the susceptibility of
humans to H. pylori and other intestinal microbial
infections. The estimated risk factors for H. pylori
and gastrointestinal parasites are the same (26). Co-
infection with H. pylori and intestinal parasites may
have a synergistic effect, resulting in catastrophic
health implications. Cryptosporidiosis co-infection
with H. pylori was found to be (53.85 %), followed
by E. histolytica (23.07 %), G. intestinalis (15.38
%), and Isospora belli (7.7%) with statistical
significance (27). The prevalence of cryptosporidiosis
co-infection with H. pylori (60%) and giardiasis
(58%) in children was reported by Ibrahim et al.,
(5). The variance in prevalence rates could be
attributable to variance in the study population.
Furthermore, H. pylori  may support
Cryptosporidium spp. and Giardia intestinalis
colonizationin the human gastrointestinal tract, which
occurs when the urease enzyme produced by H. pylori
overcomes stomach acidity (28, 29). Statistically, a
strongly significant association was found between the
presence of opportunistic parasites (Cryptosporidium
spp. & Isospora belli) and H. pylori. This high level
of co-infection could indicate that H. pylori is a



risk factor for intestinal and opportunistic parasite
infection, or vice versa, but more research is needed.

Many socio-behavioral and demographic variables
have been linked to H. pylori in the past, with
conflicting results (30, 31). Animal (cow, goat, and
sheep) contact was connected as one of the major
sources of H. pylori infection in our investigation,
however there was no significant relation between
age, gender, education level, or animal (cow, goat,
and sheep) contact (32). The results of our research
revealed an association between Isospora belli and
Cryptosporidiumspp. and gender, age group, education
level, and animal exposure. The small sample size
of our study, which could be attributed to a lack of
financing, is a significant limitation. Another constraint
was the lack of precise data. A sample for estimation
will adequate for the capture and recapture model.

ETHICS COMMITTEE APPROVAL

In conclusion; this study found a substantial
association between Cryptosporidium, Giardia
intestinalis, and H. pylori co-infection in 74.3 % of
IPs, 21.4 % of IPs, and H. pyloriinfection, respectively.
In HIV patients, H. pylori was found in 53.85% of
those with cryptosporidiosis, 15.38 % with giardiasis,
and 7.7% with isosporiasis. Our study highlighted
that Cryptosporidium parvum was more prevalent
in patients living with HIV. For efficient therapy of
gastrointestinalinfectious agents, HIV positive patients
should be tested for cryptosporidiosis, isosporiasis,
and giardiasis in addition to H. pylori studies. Gender,
diarrhoea, abdominal pain, and polyparasitism have
all been identified as risk factors for co-infection
with H. pylori. This research sheds further light on
their co-infection and the subsequent development
of medications to help patients living with HIV.
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Investigation of patients with and without anti-filamentous-actin
staining patterns in terms of clinical and laboratory data in the
ASMA positive population

Emrah SALMAN'

ABSTRACT

Objective: Autoimmune hepatitis (AIH) is a chronic
liver disease characterized by increased inflammation
formation in hepatocytes, which can progress to liver
failure if not treated. The aim of this study was to
compare patients with and without anti-F-actin staining
pattern in the anti-smooth muscle antibodies (ASMA)
positive population in terms of the presence of type 1

AlIH using clinical and laboratory data.

Methods: The study included 240 ASMA positive
patients, 120 of whom had anti-F-actin staining and 120
without. After treating HEp-20-10 cells with samples
from the patients, tests were done to check for anti-
filamentous-actin (F-actin) staining and ASMA positivity
using indirect immunofluorescence.

Results: Antinuclear antibody (ANA) positivity was
45.8% in patients with an anti-F-actin staining pattern
and 29.2% in those without (p=0.008). ASMA titers
were higher in the anti-F-actin staining group than
in the group without anti-F-actin staining (p<0.001).
Laboratory findings showed higher AST, ALT, and

OZET

Amac: Otoimmiin hepatit (OIH), hepatositlerde
artmis inflamasyon olusumu ile karakterize, tedavi
edilmedigi takdirde karaciger yetmezligine kadar
ilerleyebilen kronik bir karaciger hastaligidir. Bu
calismanin amaci anti-diz kas antikorlari (ASMA)
pozitif poplilasyonda anti-F-aktin boyanma paterni olan
ve olmayan hastalarn klinik ve laboratuvar verilerini

kullanarak tip 1 OIH varlig1 acisindan karsilastirmaktir.

120’sinde
boyanmasi olan ve 120’sinde olmayan 240 ASMA pozitif

Yontem: Calismaya anti-F-aktin
hasta dahil edilmistir. HEp-20-10 hiicreleri hastalardan
alinan orneklerle muamele edildikten sonra, indirekt
imminofloresan  kullanilarak  anti-filament6z-aktin
(F-aktin) boyanmasi ve ASMA pozitifligini kontrol etmek

icin testler yapilmistir.

Bulgular: Antiniikleer antikor (ANA) pozitifligi anti-
F-aktin boyanma paterni olan hastalarda %45,8 iken
olmayanlarda %29,2 idi (p=0,008). ASMA titreleri anti-F-
aktin boyanma paterni olan grupta anti-F-aktin boyanma

paterni olmayan gruba kiyasla daha yuksek bulunmustur
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immunoglobulin G values in the anti-F-actin group (p
values <0.001, 0.002, and 0.006, respectively). Among
type 1 50 AIH patients, 60% of those with an anti-F-
actin staining pattern tested positive for ANA, while
only 40% of those without this pattern did (p=0.123).
In type 1 AIH patients, the anti-F-actin staining pattern
associated with greater AST, ALT, GGT, total bilirubin,
and CRP (p values <0.001, <0.001, <0.001, 0.015,
0.015, respectively), but albumin was lower (p=0.009).
The research focused on young females aged 15 to 25
who had high levels of anti-F-actin antibodies, making
up 48.7% of type 1 AIH cases. 25% of anti-F-actin-like
staining patients were 15-25-year-old women. 66.6% of
15-25-year-old women had type 1 AIH. The group with
anti-F-actin staining showed no link between actin
titer and ANA positivity (p = 0.210), whereas type 1 AlH
was considerably higher with a higher titer (p<0.001).
As the ASMA titer grew, the number of patients with
type 1 AIH dramatically increased (p<0.001). As actin
titer increased, ASMA titer also considerably increased
(p<0.001). A diagnosis of type 1 AIH was found in 20.2%
of patients with anti-F-actin titers of 1/160, while
56.5% of patients with titers of 1/320 and higher had a
diagnosis (p<0.001).

Conclusion: Anti-F-actin antibodies can be found
in various diseases, including both liver and non-liver
diseases, usually at low levels, but they are of great
importance for the diagnosis of type 1 AlH, especially

in young women.

Key Words: Autoimmune hepatitis, anti-smooth

muscle antibody, actin

(p<0.001). Laboratuvar bulgulan anti-F-aktin grubunda
daha yiiksek AST, ALT ve imminoglobulin G degerleri
gostermistir(p degerleri <0.001, 0.002 ve 0.006, sirasiyla).
50 Tip 1 OiH hastalan arasinda, anti-F-aktin boyanma
paterni olan hastalarin %60’1 ANA pozitifligi gosterirken,
olmayanlarin oram %40 bulunmustur (p=0,123). Tip 1
OIH hastalan arasinda, anti-F-aktin boyanma paterni
daha yiiksek AST, ALT, GGT, total bilirubin ve CRP ile
iliskili bulunmustur (p degerleri sirasiyla <0,001, <0,001,
<0,001, 0,015, 0,015), ancak albumin daha dusuk
bulunmustur (p=0,009). Arastirma, yiiksek diizeyde anti-
F-aktin antikorlarina sahip olan ve tip 1 OIH vakalarinin
%48,7’sini olusturan 15-25 yas arasi gen¢ kadinlara
odaklanmistir. Anti-F-aktin benzeri boyanan hastalarn
%25’ 15-25 yas arasi kadinlardan olusmustur. 15-25 yas
arasi kadinlarin %66,6’sinda tip 1 OiH saptanmistir. Anti-F-
aktin boyamasi olan grupta aktin titresi ile ANA pozitifligi
arasinda bir baglant1 goriilmezken (p=0.210), tip 1 OiH’te
aktin titresi daha yiiksek bulunmustur. (p<0.001). ASMA
titresi arttikca, tip 1 OIH’li hasta sayisi dramatik bir
sekilde artmistir (p<0,001). Aktin titresi arttikca ASMA
titresi de onemli olclide artmistir (p<0.001). Anti-F-
aktin titresi 1/160 olan hastalarin %20,2’sine tip 1 OIiH
tanis1 konulurken, 1/320 ve iizeri titreye sahip hastalarin
%56,5’ine tam konulmustur (p<0,001).

Sonug: Anti-F-aktin antikorlar, hem karaciger hem
de karaciger disi hastaliklar dahil olmak ilizere cesitli
hastaliklarda genellikle diisiik seviyelerde bulunabilir,
ancak ozellikle genc kadinlarda tip 1 OIH tanmisinda

biiylik onem tasimaktadir.

Anahtar Kelimeler: Otoimmn hepatit, anti diiz kas

antikoru, aktin

INTRODUCTION

Autoimmune hepatitis (AIH) is a chronic liver

treated. The incidence is 1-2 per 100,000, and the
prevalence is 11-17 per 100,000. 60% to 80% of cases
are female (1). Common laboratory findings include

disease characterized by increased inflammation in  elevated blood alanine aminotransferase (ALT) and
hepatocytes, which can progress to liver failure if not  aspartate aminotransferase (AST) levels, as well as
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hypergammaglobulinemia due to immunoglobulin
G (IgG) type antibodies (2). AlHs can be split into
two kinds based on the autoantibodies identified in
serum. Type 1 AlH is identified by the presence of
antinuclear antibodies (ANA) and anti-smooth muscle
antibodies (ASMA). It accounts for 80% of AlHs. ANA
and/or ASMA positivity occurs in 70-80% of cases.
Anti-liver antigen/liver-pancreas antigen antibodies
(anti-SLA/LP) can be found in some AlH patients who
do not have ANA or ASMA antibodies. This disease,
termed as type 3 AIH in older literature, shares
clinical characteristics with type 1 AlH and is treated
accordingly. Type 2 AlH is identified by the presence
of anti-liver kidney microsomal antibodies-1 (anti-
LKM-1) and anti-liver cytosolic antigen-1 (anti-LC-1)
antibodies. The majority of individuals with type 2
AIH are children or young adults. IgA deficiency is
widespread among these patients (3). Patients with
increased liver enzymes and negative viral serology
should be investigated for autoimmune liver disorders
using ANA, anti mitochondrial antibody (AMA), ASMA,
and LKM testing. These tests should be performed
using the IIF method, with kidney, stomach, and
liver tissues utilized to assess AMA, ASMA, and LKM.
IgG conjugate should be utilized in IIF tests, and the
company'’s initial dilution recommendations should be
considered (4).

The presence and distribution of ANA are
evaluated in HEp-2 cells. However, ANA-positive
samples may stain the nuclei of stomach, kidney, and
liver sections (5). Although the most prevalent ANA
pattern in patients with type 1 AIH is homogenous,
other patterns can be found, including fine and coarse
speckled. The presence of ASMA was determined in rat
or mouse stomach sections. Smooth muscle cells in
the tunica muscularis and lamina muscularis mucosa
stain in ASMA+ stomach sections. The staining occurs
in the interior section of the muscle cells and gives
the appearance of “dried soil or bark”. This image is
quite peculiar to ASMA. It is typically accompanied
by staining of contractile interglandular fibrils in
the tunica mucosa. ASMA’s most common target

antigen is filamentous actin (F-actin). The ASMA
pattern generated by F-actin antibodies is known as
“ASMA, type actin”. F-actin is a microfilament in the
cytoskeleton that causes linear fibrillar staining in
the cytoplasm of HEp-2 cells in the presence of anti-
actin antibodies. However, this image is insufficient
to establish the presence of F-actin antibodies. If
monkey liver is used, bile canaliculi in the liver may
stain in the presence of anti-f-actin antibodies and be
referred to as “bird footprints” (6).

Anti-LKM antibodies are examined in kidney
sections. It is worth noting that in the presence of
anti-LKM antibodies, which indicate type 2 AlHs,
the rat kidney’s proximal tubules are stained, but
the distal tubules are not. AMA against multiple
mitochondrial antigens is used to diagnose primary
biliary cholangitis (6). Moreover, although antisoluble
liver antigen, a nonconventional, specific, type 1AIH
marker (7), has been included in the revised scoring
system as an additional parameter, the subspecificity
of ASMA (e.g., antiactin ASMA) is still not included (8).

The aim of this study was to examine patients
with and without anti-F-actin staining patterns in
ASMA positive populations for the presence of type 1
AlIH using clinical and laboratory data.

MATERIAL and METHOD

This study retrospectively reviewed the data of
patients who tested positive for the ASMA pattern and
were referred to the Medical Microbiology Laboratory
of Ankara Bilkent City Hospital from February 2019 to
July 2023. The study included 240 patients, comprising
120 with an anti-F-actin staining pattern and 120
without. Anti-F-actin staining and ASMA positivity
were assessed by indirect immunofluorescence assays
on HEp-20-10 cells after treatment with patient sera
throughout testing. In cases of duplicate samples
from the same patient, only the initial serum sample
was incorporated into the study, while the subsequent
samples were excluded. Individuals below the age of
18 were omitted. Clinical data encompassing patient
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age, gender, and diagnosis were gathered. The ANAIIF
test was conducted on the identical slide utilizing a
kit (Euroimmun AG, Lubeck, Germany) that included
This kit
also facilitated the investigation of the existence
of AMA, LKM, and ASMA. Scanning was conducted
using an initial dilution of 1:100 as advised by the

Hep-20-10/liver/kidney/stomach tissues.

manufacturer. The fluorescence intensity at the
screening dilution was qualitatively assessed, ranging
from 1 positive (1/100) to 4 positive (1/3200),
utilizing a EUROSTAR 1l fluorescent microscope at 40x
magnification. The localization of ASMA with F-actin
specificity was demonstrated through its distinctive
fluorescence pattern: in the stomach, the muscularis
mucosa and the vascular axis of the lamina propria
of the gastric mucosa were stained; in the liver, the
submembrane actin of hepatocytes exhibited the
classic “honeycomb” pattern; in the kidney, the walls
of blood vessels, as well as intracellular fibrils of
renal tubules and mesangial cells of the glomerulus,
were stained.

The Statistical Package for Social Sciences (SPSS)
version 22.0 for Windows (IBM SPSS Inc., Chicago, IL)
was employed for statistical analysis. The Kolmogorov-
Smirnov test was employed to determine the normal
distribution of the data. Non-normally distributed
numerical variables were presented as median,
while normally distributed numerical variables were
given as mean and standard deviation. The t-test
for independent samples was employed to assess
numerical variables exhibiting normal distribution,
whereas the Mann-Whitney U test was utilized for
numerical variables lacking normal distribution
in two-group comparisons. The Chi-square test or
Fisher’s exact test was employed for the comparison
of categorical data, as appropriate. In statistical
analyses, a p-value of 0.05 considered significant.

The study was approved by the Ankara Bilkent
City Hospital Non-Interventional Clinical Research
Ethics Committee (Date: 12.07.2023 and Number: E2-
23-4480). The research was performed in compliance
with the Declaration of Helsinki and publishing ethics.

Turk Hij Den Biyol Derg

RESULTS

In our study population, 57.9% of ASMA-positive
patients with and without anti-F-actin staining pattern
were female. The mean age of males and females was
50+19.1and 52.1+18.6 years, respectively. 134 (55.8%)
patients were from gastroenterology, 77 (32%) from
internal medicine, 13 (5.4%), 10 (4.1%) from intensive
care, and 6 (2.5%) from neurology. While 64.2% of
patients with an anti-F-actin staining pattern were
female, 51.7% of patients without an anti-F-actin
staining pattern were female (p=0.050). In addition,
the mean age of the first group was 49 + 20.3 years,
while the mean age of the second group was 53.5 + 17
years (p = 0.065). ANA positivity was present in 45.8%
of patients with an anti-F-actin staining pattern,
while ANA positivity was present in 29.2% of patients
without an anti-F-actin staining pattern (p=0.008).
ASMA titers were higher in the group with the anti-F-
actin staining pattern compared to the group without
the anti-F-actin staining pattern (p<0.001). When
comparing laboratory data between the two groups,
AST, ALT, and immunoglobulin G levels were higher
in the anti-F-actin staining pattern group (p-values
<0.001, 0.002, and 0.006, respectively) (Table 1).

We compared patients diagnosed with autoimmune
hepatitis from the groups with and without anti-F-
actin staining patterns. 68.3% of the group with the
anti-F-actin staining pattern were female, while
65% of the other group were female (p=0.797).
The mean age of the patients with the anti-F-actin
staining pattern was 47+22.2 years, while the mean
age of the other group was 54+15.9 years (p=0.209).

Of the patients diagnosed with type 1 AIH, 61%
of patients with an anti-F-actin staining pattern
were ANA-positive, while 40% of patients without
an anti-F-actin staining pattern were ANA-positive
(p=0.123). In the patients diagnosed with type 1
AlH, AST, ALT, GGT, total bilirubin, and CRP were
higher in the group with the anti-F-actin staining
pattern than in the other group (p-values <0.001,
<0.001, <0.001, <0.001, 0.015, 0.015, respectively),



while albumin was lower (p=0.009). (Table 2). cases. Female patients aged 15-25 years also

The study focused on young females aged comprised 25% of the total number of patients
15 to 25 years who had high levels of anti-F- with anti-F-actin-like staining. 66.6% of females
actin antibodies, making up 48.7% of type 1 AIH aged 15-25 years were diagnosed with type 1 AlH.

Table 1. Baseline clinical and laboratory data of ASMA positive patients with and without anti-f-actin-like staining

Patients with anti-F-actin-like Patients without anti-F-actin-like p

staining staining value
Demographic
Female, n (%) 64.2% 51.7% 0.050
Age, years 49+20.3 53.5+17 0.065
ANA positivity (%)
ANA (+) 45.8% 29.2% 0.008
ANA (-) 54.2% 70.8%
ASMA titers (n,%)
1 positive 45 (37.7%) 104 (86.7%) <0.001
2 positive 44 (36.7%) 14 (11.7%)
3 positive 25 (20.8%) 0
4 positive 6 (5%) 2 (1.7%)
AlH
Presence of AIH 41 (34.2%) 20 (16.7%) 0.002
Absence of AIH 79 (65.8%) 100 (83.3%)
Laboratory data
AST (U/L) 34 (5-1720) 26 (3-979) <0.001
ALT (U/L) 45 (6-1357) 30 (5-507) 0.002
ALP (U/L) 97 (37-986) 92 (37-694) 0.298
GGT (U/L) 56.5 (6-1081) 34 (6-623) 0.052
:‘x‘;‘gfl‘ﬁhﬂs 7.25 (0.460-14.6) 6.98 (2.04-22.1) 0.997
Albumin (g/L) 42.5 (20.3-55.5) 44 (16.6-51.9) 0.117
Total bilirubin (mg/dL) 0.640 (0.120-17.8) 0.600 (0.230-19.3) 0.246
CRP (mg/L) 10.3 (3-85) 15.5 (2-140) 0.062
ESR (mm/h) 20 (3-85) 15.5 (2-140) 0.101
lg M (g/L) 1.14 (0.203-6.75) 1.04 (0.181-2.93) 0.396
lg G (g/L) 14.1 (6.18-79.2) 12.6 (2.19-43.5) 0.006
Ig A (g/L) 2.41 (0.06-9.8) 2.29 (0.50-14) 0.337
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Table 2. Baseline clinical and laboratory data of autoimmune hepatitis patients with anti-F-actin-like staining and without

anti-f-actin-like staining

Autoimmune hepatitis patients Autoimmune hepatitis patients p

with anti-F-actin-like staining without anti-F-actin-like staining value
Demographic
Female, n (%) 68.3% 65% 0.797
Age, years 47+22.2 54+15.9 0.209
ANA positivity (%)
ANA (+) 39% 61% 0.123
ANA (-) 60% 40%
Laboratory data
AST (U/L) 148 (12-1720) 25.5 (10-65) <0.001
ALT (U/L) 189 (11-1357) 25.5 (8-65) <0.001
ALP (U/L) 140 (37-584) 89.5 (57-171) 0.054
GGT (U/L) 107 (9-1081) 22 (11-157) <0.001
Neutrophils (x10°/L) 7.15 (0.460-14.6) 6.52 (2.22-15.2) 0.585
Albumin (g/L) 40.3 (20.3-50.5) 44 (20.1-49.4) 0.009
Total bilirubin (mg/dL) 1.34 (0.255-17.8) 0.740 (0.420-2.30) 0.015
CRP (mg/L) 12.2 (0.500-153) 1.19 (0.500-50.2) 0.015
ESR (mm/h) 26.5 (4-85) 18 (3-73) 0.313
Ig M (g/L) 1.10 (0.213-6.75) 0.991 (0.418-2.93) 0.644
Ig G (g/L) 18.6 (7.38-40.5) 13.3 (4.53-43.5) 0.052
Ig A (g/L) 2.59 (1.03-9.8) 1.99 (1.10-8.16) 0.265

In the group with the anti-F-actin staining
pattern, there was no significant correlation with
ANA positivity as the actin titer increased (p=0.210),
while the presence of type 1 AIH was significantly
higher with increasing titer (p<0.001). Also, in the
overall group of patients, the number of people
with type 1 AIH was significantly higher as the
ASMA titer increased (p<0.001). In addition, ASMA
titer increased significantly as actin titer increased
(p<0.001). While 20.2% of patients with anti-F-
actin titers of 1/160 had a diagnosis of type 1 AlH,
56.5% of patients with titers of 1/320 and higher
had a diagnosis of type 1 AIH, and high anti-F-actin
titers were associated with type 1 AIH (p<0.001).

The ANA patterns in the group with anti-F-actin
staining patterns were mixed pattern 10%, speckled
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pattern (AC 4/5) 22.5%, homogeneous pattern (AC-
1) 6.6%, nucleolar pattern (AC 8/9/10), 4.1%, DFS
pattern (AC-2) 0.9%, and envelope pattern(AC-11/12)
2.5%, and ANA positivity was detected in 46.6% of
patients. In the group without anti-F-actin staining
pattern, ANA patterns were mixed pattern 5.8%,
speckled pattern (AC-4/5)12.5%, homogeneous
pattern (AC-1) 1.6%, nucleolar pattern (AC-8/9/10)
7.5%, nuclear dotted pattern (AC-6/7) 0.9%,
and envelope pattern (AC 11/12) 0.8%, and ANA
positivity was detected in 29.1% of patients. LKM
and AMA positivity were not found in our patients.

The distribution of diseases in the group
with and without F-actin staining pattern are
given in Table 3 and Table 4, respectively.



Table 3. Distribution of diseases in the group with the anti-F actin like staining pattern

Disease

Number

Type 1 AIH

41

Other liver problems (such as liver cirrhosis, HBV hepatitis, liver abscess, hepatosteatosis, or high

liver function tests)

Chronic renal failure

Malignity

Diabetes

Infections (such as bronchitis, acute gastroenteritis, or pneumonia)

Interstitial lung disease

Stroke

Ulcerative colitis

Chronic gastritis

Other diagnoses (such as Amyloidosis, eosinophilia, hypothyroidism, vertigo, urticaria, rheumatoid

arthritis, or chronic obstructive pulmonary disease)

Non-specific symptoms such as headache, abdominal pain, and joint pain.

Table 4. Distribution of diseases in the group without anti-f actin-like staining staining pattern

Disease

Number

Other liver diseases (such as liver cirrhosis, HBV hepatitis, hepatosteatosis, increased liver function

tests)

29

Type 1 AIH

Malignity

Chronic renal failure

Chronic obstructive pulmonary disease

Diabetes

Infection (such as acute gastroenteritis, HIV, osteomyelitis)

Hypothyroidism

Wl wWw| w|l M| NN

Celiac disease

Other diagnoses (such as acute pancreatitis, atherosclerotic heart disease, atrophic gastritis,

anemia, dermatitis, deep vein thrombosis, Guillain-Barre syndrome, pituitary adenoma, idiopathic

thrombocytopenic purpura, proteinuria, pulmonary hypertension, cystic fibrosis,urticaria, ulcerative

colitis, gallstones, and heart failure.)

16

Non-specific symptoms such as headache, abdominal pain, arthralgia, and dyspepsia

29
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DISCUSSION

ASMA, which is directed against the actin
protein, is a diagnostic marker for AIH type 1
To address this
issue, we conducted a single-center study to

(9). AIH type 1 is a rare disease.

assess the diagnostic usefulness of anti-F-actin
antibodies. The biological starting point was to
determine the existence of ASMA, which reacts
specifically against actin. The measurement of
anti-F-actin is critical for further characterizing
ASMA. However, no “gold standard” approach
is currently available. Presumably this is one
of the reasons why most centers continue to
employ ASMA reactivity in rodent stomachs (10).

AIH was enhanced when only young females
were considered alone: 66.6% of the 15- to 25-year-
old women studied (with anti-F-actin antibodies)
suffered from type 1 AIH. When looking at the levels
of anti-F-actin antibodies, high levels (21/640)
were more likely to be linked to type 1 AlIH, while
low levels (<1/160) were more often found in
conditions that are not AIH. These data were similar
to a multicenter study conducted in France (11).

IIF is

immunoserology of AIH and is the standard technique

a fundamental component of the
for detecting non-organspecific autoantibodies,
such as ASMA, as recently delineated in a consensus
statement (12). Nevertheless, the interpretation
of the immunofluorescence patterns is contingent
upon the observer’s experience, particularly in the
assessment of ASMA reactivity. A significant number
of laboratories are not accustomed to defining ASMA
patterns, as our laboratory is (13,14). The ASMA-
tubuler/glomerular pattern is highly predictive of
type 1 AlH, with a sensitivity of approximately 80%
and a specificity exceeding 90%. Conversely, the
ASMA-vascular pattern is regarded as less specific
(15). The immunomorphological expression of an
autoreaction targeting F-actin is the ASMA-tubular/
glomerular pattern, as previously demonstrated
(13). Consequently, a diagnostic instrument that is
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both dependable and user-friendly for the detection
of anti-F-actin reactivity would be highly beneficial
in the context of the diagnosis of type 1 AIH (16).

However, the type 1 AIH specific target of
ASMA that is responsible for the VGT pattern
(17).
indicate that ASMA may be targeting

remains elusive Nevertheless, numerous
studies
actin in its polymerized filamentous form, rather
than its monomeric G actin form, through the
VGT pattern. Nevertheless, purified F-actin does
not react with approximately 20% of AlH-specific
ASMA-positive cases, and anti-F-actin positivity is
observed in diseases that are distinct from type
1 AIH (12,18, 19). ASMA are not specific to AlH,
as they have been reported in advanced liver
disease of other etiologies, infectious diseases,
and rheumatic disorders, similar to ANA (20).
However, in our laboratory, ASMA is exclusively
reported as either actin or non-actin. Regrettably,
we are unable to provide a report of ASMA based
on vascular, glomerular, or tubular staining.

In accordance with a previous retrospective
study, approximately 20% of type 1 AIH patients
who were ASMA positive lacked anti-F-actin
reactivity (21). Nevertheless, a study found a
highly significant correlation between anti-F-actin
antibody and ASMA-T/G, which further confirms
the ASMA-T/G pattern’s actin specificity, its strong
association with type 1 AIH, and its significant
diagnostic value (22). AIH was present in 34.2% of the
patient group with anti-F-actin-like staining in our
study, while it was present in 16.7% of the patient
(p=0.002).

The presence of anti-F-actin antibodies in a

group without anti-F-actin staining
study of type 1 autoimmune hepatitis patients was
linked to elevated IgG levels, yet it did not correlate
with any other clinical, laboratory, histological, or
immunogenetic parameters, indicating it does not
delineate a specific subset of the disease among
type 1 autoimmune hepatitis patients (22). This
observation differs from that of Czaja et al., who
identified a substantial association between anti-



actin reactivity and the HLA-B8 and DR3 alleles,
correlating with a poorer prognosis (18). The
elevated prevalence of HLA DR3 in North American
patients, coupled with the diverse methodologies
employed to identify anti-actin reactivities, may
elucidate this inconsistency (23). The kinetics
of anti-F-actin antibody emergence and decline
during therapy and follow-up align with a recent
research (24). In our investigation, laboratory data
comparisons between the two groups revealed
elevated AST, ALT, and immunoglobulin G levelsin the
group exhibiting the anti-F-actin staining pattern.
Patient follow-up was not conducted in our study.

In a study, with respect to anti-F-actin antibody
titers, 58% of patients with levels of 1/640 or higher
had type 1 AlIH, whereas 22% did not (p<0.0001)
(17). In our study, while 20.2% of patients with
anti-F-actin titers of 1/160 had a diagnosis of type
1 AIH, 56.5% of patients with titers of 1/320 and
higher had a diagnosis of type 1 AlH, and high anti-
F-actin titers were associated with AIH (p<0.001),
and these data are consistent with our study.

ANA, the first autoantibody associated with AIH
(25), is easily identifiable and exhibits a nuclear
staining in the kidney, stomach, and liver sections.
The pattern is typically homogeneous, particularly
in the liver, with a coarsely or finely speckled pattern
occurring less frequently (26). HEp2 cells, which are
distinguished by their prominence of nuclei, should
be employed to obtain a more precise specification
of the nuclear pattern. Nevertheless, they should
not be employed for screening purposes due to their
high positivity rate in healthy adult and pediatric
populations (27,28). In AlH, the target antigens of
ANA are not entirely defined and are heterogeneous.

The presence of novel methodologies employing
recombinant nuclear antigens and immunoassays
is anticipated to enhance the characterization
of ANA target antigens, while simultaneously
evaluating their diagnostic specificity and potential
involvement in the pathophysiology of type 1
autoimmune hepatitis (29). The mechanism behind

ANA generation in AIH remains unclear, however
it has been associated with the release of nuclear
components due to hepatocyte injury and/or a
breakdown of B cell tolerance to certain nuclear
components (30). Antinuclear antibodies (ANA) are
found not only in various autoimmune disorders,
(SLE),
but
also, at low titers, in patients with viral hepatitis,

including systemic lupus erythematosus

Sjogren syndrome, and systemic sclerosis,
drug-induced hepatitis, and both alcoholic and
fatty
while regarded as diagnostic markers, ANA lack
(AIH).
including anti-F-actin
exhibited
liver illness, including viral hepatitis C. Other

non-alcoholic liver disease; therefore,

specificity for autoimmune hepatitis

In a previous study

antibodies, twenty-eight patients
disorders were also linked to these antibodies.
Connective tissue diseases (e.g., systemic lupus
erythematosus, Sjogren’s syndrome, rheumatoid
arthritis) accounted for 20 cases (12%), along with
autoimmune endocrine disorders (e.g., thyroiditis,
pernicious anemia) and inflammatory bowel diseases
(e.g., Crohn’s disease, celiac disease) (11). In our
study, 34.1% of patients were diagnosed with type
1 autoimmune hepatitis (AIH), 18.3% with various
and 7.5%

conditions including type 1 diabetes, celiac disease,

hepatic disorders, with autoimmune
pernicious anemia, rheumatoid arthritis, idiopathic
thrombocytopenic purpura, and ulcerative colitis.

We also found anti-actin antibodies in patients
with ulcerative colitis, as well as celiac disease.
Our results agree with those published in a previous
study (31). Using both ELISA and IIF on fibroblast
cells, 46% of patients with celiac disease presented
antimicrofilament antibodies (IgA). Moreover, in
another study, they described two cases of adults
with celiac disease with an atypical antibody
pattern: no antiendomysium or antigliadin could
be found in their sera, but the authors detected
antithyroid antibodies and anti-gastric parietal cells
as well as antiactin antibodies (32). It is well known
that hepatitis may be associated with celiac disease,
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autoimmune thyroiditis, or pernicious anemia. The
results of our study are in line with these findings.

Our study’s limitations include the fact that
it was a single-center study, vessel, tubule, and
glomerulus evaluation was not possible during
ASMA evaluation, there were no anti-LKM positive
individuals, and we only had patients with type 1 AlH.

ETHICS COMMITTEE APPROVAL

In conclusion, anti-F-actin antibodies can be
found in numerous disease settings, including both
liver and nonliver diseases, although mainly at low
levels, but they are of significant interest to the
diagnosis of type 1 AlH, particularly in young women.
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Social policies in health services in terms of age discrimination
and for the elderly individuals
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, Abide AKSUNGUR?

ABSTRACT

Objective: The purpose of this study is to measure
the attitudes of nurses working at the Health Care
Services Directorate of a public hospital in Ankara
towards ageism, to determine which sociodemographic
variables influence these attitudes, and to map the
perceptions, values, and biases that nurses hold in care
processes for elderly individuals. Based on the findings,

the study aims to provide a basis for awareness,

training, and policy development studies against
ageism.
Methods:  This descriptive and cross-sectional

study was conducted with nurses providing patient care
services in a public hospital in Ankara. According to a 95%
confidence level and 5% margin of error, the minimum
sample size was determined to be 322 participants.
Data were collected online via Google Forms between
January 30 and February 28, 2025. Data collection tools
included a sociodemographic information form and
the Ageism Attitude Scale developed by Vefikulucay
(2008). The scale consists of three sub-dimensions, and

high scores indicate positive attitudes towards elderly

OZET

Amag: Bu arastirmanin amaci, Ankara’da bir kamu
hastanesinde Saglik Bakim Hizmetleri Mudirliigii’nde
gorev yapan hemsirelerin yasli ayrimciligina iliskin
tutumlarini 6lcmek, bu tutumlarin hangi sosyodemografik
degiskenlerden etkilendigini belirlemek ve hemsirelerin
yaslilara yonelik bakim stireclerinde sahip olduklan algi,
deger ve onyargilarin haritasim c¢ikarmaktir. Calisma,
elde edilen bulgular dogrultusunda yasli ayrimciligina
yonelik farkindalik, egitim ve politika gelistirme

calismalarina zemin olusturmay1 hedeflemektedir.

Yontem: Bu tanimlayici ve kesitsel calisma,
Ankara’da bir kamu hastanesinde hasta bakim hizmeti
sunan hemsirelerle yuriutilmustir. %95 gliven diizeyi
ve %5 hata payina gore orneklem biiyiikligl en az 322
kisi olarak belirlenmistir. Veriler, 30 Ocak-28 Subat 2025
tarihleri arasinda Google Forms araciligiyla cevrim ici
toplanmistir. Veri toplama araclar; sosyodemografik
bilgi formu ve Vefikulucay (2008) tarafindan gelistirilen
Yasli Aynmailigi Tutum Olcesi’dir. Olcek iic alt boyuttan
olusmakta olup, yiksek puanlar yaslilara yonelik olumlu

tutumu gostermektedir. Veriler SPSS 26.0 program ile
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individuals. Data were analyzed using SPSS 26.0; normal
distribution was evaluated with the Shapiro-Wilk test,
and appropriate parametric and non-parametric tests

were applied.

Results: The findings of the study show that nurses
generally display a positive attitude towards elderly
individuals. Perceptions regarding care processes for the
elderly differed depending on demographic variables
such as education level, years of experience, and age.
These findings indicate that sensitivity to ageism in

health services still has room for improvement.

Conclusion: The study revealed that nurses’
attitudes towards elderly individuals play a critical role
in providing health services in a manner that respects
human dignity. It was concluded that ageism is not
limited to individual attitudes but is also influenced
by institutional culture and administrative structures.
Therefore, it is important that ageing-related content
should be strengthened in nursing education, in-service
training should be restructured on the basis of ethical
awareness, and social policies centred on elderly rights

should be implemented.

Key Words:

social policy, nursing

Age discrimination, health policy,

analiz edilmis; normal dagilim Shapiro-Wilk testi ile
degerlendirilmis, uygun parametrik ve non-parametrik

testler uygulanmistir.

Bulgular: Arastirma kapsaminda hemsirelerin
yashi bireylere yonelik genel olarak olumlu bir tutum
sergiledikleri gorulmektedir. Yasli bireylerin bakim
siireclerine yonelik algilar, hemsirelerin egitim durumu,
deneyim siiresi ve yas gibi demografik degiskenlerine
bagli olarak farkliik gostermistir. Bu bulgular, saglik
hizmetlerinde yas ayrimciligina kars1 duyarliigin hala

gelisime acik oldugunu ortaya koymaktadir.

Sonuc: Bu calisma hemsirelerin yashi bireylere
yonelik tutumlarinin saglik hizmetlerinin insan onuruna
yakisir bicimde sunulmasinda kritik bir rol oynadigin
ortaya koymustur. Yas ayrimciliginin sadece bireysel
tutumlarla sinirli kalmadigi, aym1 zamanda kurum
kulturi ve idari yapilardan da etkilendigi sonucuna
varilmisti. Bu nedenle hemsirelik egitiminde yaslilik
temali iceriklerin giiclendirilmesi, hizmet ici egitimlerin
etik farkindalik temelli yeniden yapilandirilmasi ve yasli
haklarini merkeze alan sosyal politikalarin uygulanmasi

onemlidir.

Anahtar Kelimeler: Yasli aynmciligi, saglik

politikasi, sosyal politika, hemsirelik

INTRODUCTION

Throughout human history, old age has been both a
key to experience and a criterion for exclusion. While
elderly individuals are sanctified in some societies,
this sanctity has been replaced by invisibility with
modernisation. In the face of increasingly youthful
cultural ideals, old age is often defined as a “burden”
that has lost its productivity, which fuels ageism
(1,2).
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Elderly individuals care is a continuous support
process provided to compensate for the decline in
physical, cognitive, and social functions of individuals
as they age (3). This care process is not limited to
managing chronic diseases, but also encompasses
comprehensive services that enable the Elderly
individuals to continue their daily activities, protect
them from social isolation, and enhance their quality
of life (4). The primary goal in elderly individuals
care is to ensure that individuals live a dignified life



in later life by preserving their independence for as
long as possible (5).

In this context, nurses play a crucial role as
healthcare professionals who are in the most direct
contact with elderly individuals. Elderly individuals
care is a process that challenges not only the
technical knowledge and skills of nurses but also
their emotional endurance (6). Studies have revealed
that nurses who provide long-term care to elderly
individuals individuals experience high levels of
psychological burden, which can lead to burnout,
empathy fatigue, and decreased job satisfaction (7).
Additionally, some studies suggest that nurses may be
prone to ageism due to time pressure, communication
difficulties, and social prejudices in caring for elderly
individuals (8). Therefore, the ageism scale stands
out as a crucial tool for objectively assessing nurses’
attitudes towards elderly individuals.

The Concept of Old Age and Age Discrimination

The term ageism was first used in 1969 by
Gerontologist Robert Butler, the head of the National
Institute on Ageing in the United States. “While
ageism is a situation encountered in every period of
human life, ageism occurs starting from the age at
which the status of elderly is given to the individual
by society” (9). Butler defined ageism as a term that
can be turned into action against elderly individuals,
like racial discrimination and gender discrimination
(9). The effects of this demographic change, known
as population ageing, manifest in various ways in
societies (9). According to academic sources, the
areas where prejudices against elderly individuals are
felt most intensely are: business life, family relations,
social interactions, sexuality and health services.
In addition, it is stated that the physical, cognitive
and psychological changes that occur with ageing
increase the risk of elderly individuals encountering
discriminatory attitudes (10).

The steady rise in Turkey’s elderly population has
become a critical concern for social policy makers,
given its implications for healthcare, welfare, and
long-term care systems. According to the data of

the Turkish Statistical Institute (TURKSTAT), the rate
of individuals over the age of 65 reached 10.2% in
2023 (11). However, this demographic transformation
has not been accompanied by sufficient institutional
support or social sensitivity. In the modern world,
factors such as changing family structures, the
increasing presence of women in business, and
migration contribute to the loneliness and neglect of
elderly individuals (12). Although research indicates
that young individuals generally have favourable
attitudes towards the elderly individuals, it has been
noted that these attitudes are shaped by experience
and knowledge, and that, in particular, care program
or nursing students exhibit a more positive approach
(13, 14). However, positive attitudes are not enough
to eliminate structural inequalities. Due to the fact
that elderly individuals are still not taken seriously
enough in health services, they are marginalised in
the workforce and left in a passive position in social
assistance (15).

In this context, ageism should be discussed not
only at the individual perception level but also
at the systemic and cultural level. Studies that
question the place of elderly individuals in society
should be conducted through the joint efforts of
multidisciplinary fields, such as ethics, law, sociology,
and social services, rather than focusing solely on
gerontology. In Turkey, most social services for the
elderly individuals are still provided on a daily basis,
and elderly individuals are directed either to financial
support or institutional care (16). This situation
disregards the preferences of individuals and reduces
them to “passive objects that need to be protected”.

MATERIAL and METHOD

Population and Universe

This descriptive study was conducted among
nurses working in the Nursing Services Department of
a tertiary-level hospital providing healthcare services
in Ankara, Turkiye. The study population consisted
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of nurses actively involved in direct patient care at
the time of the ethical approval application, totalling
1,999 individuals.

The sample size was calculated based on a 95%
confidence level and a 5% margin of error, resulting
in @ minimum required sample size of 322 nurses.
Participants were selected using the convenience
sampling method, taking into account accessibility
and voluntary participation. As a result, data were
collected from a total of 326 nurses, meeting the
minimum sample requirement for representativeness.

Data Collection Tools

In this study, data were collected using a structured
questionnaire composed of two main sections. The
first section included a set of questions developed to
obtain participants’ sociodemographic and family-
related characteristics. These included variables
such as age, gender, marital status, parental status,
educational level, the number of individuals aged 65
and over residing in the household, and the number
of living grandparents. These variables were used to
explore their potential associations with participants’
attitudes toward older adults. The second section of
the questionnaire consisted of the Ageism Attitude
Scale - Short Form (AAS-SF), developed by Vefikulucay
Yilmaz (2008) (17). The scale consists of 23 self-report
items and is structured around three subscales:

. Restricting the Life of the Elderly individuals
(ltems: 1, 5, 12, 14, 17, 19, 21, 22, 23): reflects
beliefs and perceptions about limiting older adults’
participation in social life.

. Positive Discrimination Towards the Elderly
individuals (Items: 2, 4, 6, 7, 8, 9, 13, 20): assesses
positive, protective, or supportive attitudes toward
elderly individuals.

. Negative  Discrimination Towards the
Elderly individuals (Iltems: 3, 10, 11, 15, 16, 18):
captures endorsement of negative stereotypes and
discriminatory beliefs against older adults.

The scale uses a 5-point Likert-type rating ranging
from 1 (Strongly disagree) to 5 (Strongly agree).

Turk Hij Den Biyol Derg

Responses to positive attitude items (Items: 2, 4, 6,
7, 8,9, 13, 20, 23) are scored directly. In contrast,
negative attitude items (Items: 1, 3, 5, 10, 11, 12,
14, 15, 16, 17, 18, 19, 21, 22) are reverse-coded.

The total score ranges from 23 to 115, with
higher scores indicating more positive and inclusive
attitudes toward older adults. Lower scores reflect
more negative and discriminatory perspectives.

Data Collection

The data were collected through an online survey
administered via Google Forms. Conducting the survey
online was deemed the most appropriate method, as
nurses in the study setting work within a rotating
shift system, which poses significant challenges in
terms of reaching participants consistently in person.
The online format not only facilitated accessibility
for participants regardless of their working hours but
also enhanced the practicality of data collection by
minimizing disruptions to clinical duties. The survey
link was distributed electronically to nurses working
at a tertiary-level public hospital in Ankara, Tirkiye.
Participation was voluntary and anonymous. Prior
to accessing the questionnaire, participants were
informed about the study’s purpose and provided
informed consent. The data collection process
ensured confidentiality and allowed participants to
complete the questionnaire at their convenience.

Data Analysis

Data were screened for missing values and
normality prior to the primary analyses. Descriptive
statistics (frequency, percentage, mean, and standard
deviation) were used to summarize participants’
sociodemographic characteristics and total and
subscale scores on the Ageism Attitude Scale - Short
Form (AAS-SF).

To assess the relationships among the independent
variables, Spearman correlation analysis was
performed. The internal consistency reliability of
the AAS-SF was evaluated using Cronbach’s alpha

coefficient. The assumptions of multicollinearity were



tested through correlation coefficients, tolerance,
and variance inflation factor (VIF) values.

Hierarchical multiple regression analysis was
conducted in order to determine the predictors of
attitudes toward ageism. In the first step (Model
1), demographic and family-related variables
(age, gender, marital status, parental status, and
educational level) were entered. In the second step
(Model 2), household-related variables (the number
of cohabiting older adults and the number of living
grandparents) were added. The change in explained
variance (AR?) between the models was examined,
and statistical significance was evaluated at the
p<0.05, p<0.01, and p<0.001 levels. All statistical
analyses were conducted using IBM SPSS Statistics
version 26.

This study has several limitations that should be
considered when interpreting the results. The research
was conducted in a single tertiary-level hospital in
Ankara, and data were collected from nurses working
in that setting. Therefore, the findings may not be
generalizable to nurses working in other institutions
or regions. Additionally, convenience sampling was
employed, which means that participants were
selected based on their accessibility and willingness
to participate. While the sample size was sufficient,
the non-random nature of the sample may have
influenced the diversity of perspectives represented.

Another limitation is that the data were collected
through self-report questionnaires. Participants may
have responded in ways they believed to be more
socially acceptable, especially given the sensitive
nature of the topic. Additionally, since the study
was cross-sectional, it reflects attitudes at a single
point in time and does not permit conclusions about
causality.
the
meaningful insight into nurses’ attitudes toward

Despite these limitations, study offers
older adults. By utilizing a valid and reliable scale
and focusing on a subject that has received limited
attention in the national context, this research

provides a valuable foundation for future studies and

practical interventions aimed at addressing ageism in
healthcare.

The study was approved by the Cankirn Karatekin
University Ethics Committee for Science, Mathematics
and Social Sciences (Date: 06.11.2024 and Number:
43).

RESULTS

As shown in Table 1, 94.4% (n=306) of the nurses
participating in the study were female, while 5.6%
(n=18) were male. Participants’ ages ranged from 20
to 76 years, with a mean of 38.76 (+12.09). Regarding
age distribution, 36.7% (n=119) were between 20 and
30 years old, 19.8% (n=64) between 31 and 40 years
old, 26.9% (n=87) between 41 and 50 years old, and
16.7% (n=54) were aged 51 years or older. In terms
of marital status, 64.8% (n=210) of the participants
were married, and 35.2% (n=114) were single. A total
of 59.57% of the participants (n=193) have children.
With regard to educational attainment, 11.1% (n=36)
held a high school diploma, 16.1% (n=52) had an
associate degree, 56.8% (n=184) a bachelor’s degree,
12.7% (n=41) a master’s degree, and 3.4% (n=11) had
completed a doctoral degree. When categorized
by unit of work, 43.5% (n=141) of nurses worked
in internal medicine units, 24.1% (n=78) in surgical
units, 17.6% (n=57) in administrative units, and 7.4%
(n=24) in intensive care units. Regarding the number
of individuals aged 65 and over living in the same
household, 78.1% (n=253) of participants reported
12.0% (n=39) 9.0% (n=29)
reported two, 0.6% (n=2) reported three, and 0.3%

none, reported one,
(n=1) reported four. The mean number of elderly
individuals residing in the household was calculated
as 0.32 (x0.66). As for elderly family members who
were still alive, 89.8% (n=291) of participants reported
having a living mother, 76.2% (n=247) a living father,
34.9% (n=113) a maternal grandmother, 21.9% (n=71)
a paternal grandmother, 15.7% (n=51) a maternal
grandfather, and 9.6% (n=31) a paternal grandfather.
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Table 1. Findings on the sociodemographic characteristics of nurses

Variables n %
Gender
Female 306 94,4
Male 18 5,6
Age Group
20-30 years 119 36,7
31-40 years 64 19,7
41-50 years 87 26,8
51 years and above 54 16,7
Marital Status
Single 114 35,2
Married 210 64,8
Parenteral status
No 131 40,4
Yes 193 59,6
Educational Status
High school 36 11,1
Associate degree 52 16,1
Bachelor’s degree 184 56,8
Master’s degree 41 12,7
Doctorate 11 3,4
Unit of Work
Surgical Unit 78 24,1
Internal Medicine Unit 141 43,5
Administrative Units 57 17,6
Intensive Care Unit 24 7,4
Number of Individuals Aged 65+ Living at Home
0 253 78,1
1 39 12,0
2 29 8,9
3 2 0,6
4 1 0,3
Living Elderly Family Members
Mother 291 89.8
Father 247 76.2
Maternal Grandmother 113 34.9
Paternal Grandmother Al 21.9
Maternal Grandfather 51 15.7
Paternal Grandfather 31 9.57
Total 326 100,0
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statistics
Attitude Scale - Short Form are presented in Table

Descriptive regarding the Ageism
2. Participants’ scores on the subscale Restricting
the Life of the Elderly individuals ranged between
25.00 and 37.00, with a mean score of 34.32 +
2.32. The subscale Positive Discrimination Towards
the Elderly individuals yielded scores between
16.00 and 40.00, with a mean of 30.29 + 4.09. For

the Negative Discrimination Towards the Elderly
individuals subscale, scores ranged from 9.00 to
24.00, with a mean of 18.46 + 3.34. The total score
of the scale ranged from 56.00 to 96.00, with an
overall mean of 83.07 + 7.22. The Cronbach’s alpha
coefficient for this subscale was calculated as 0.771,
indicating an acceptable level of internal consistency.

Table 2. Descriptive statistics for the ageism attitude scale - short form (n = 326)

Subscale Min. Max. Mean Sd. Cronbach’s
Restricting the Life of the Elderly individuals 25,0 37,0 34,3 2,3
Positive Discrimination Towards the Elderly individuals 16,0 40,0 30,3 4.1
Negative Discrimination Towards the Elderly 9,0 24,0 18,5 3,3 077
Total Ageism Score 56,0 96,0 83,1 7,2
Spearman correlation coefficients among the of children, and educational level. The model

independent variables are shown in Table 3. None of
the correlations exceeded |0.80|, which indicates
that multicollinearity is not a concern. The highest
correlation was observed between age and number
of living grandparents (p=-0.672, p<0.001), which
remained below the critical threshold. These results
suggest that the independent variables can be included
intheregressionmodelswithoutmulticollinearityissues

In the first model, demographic and family-
related variables were included as independent
variables, while household aging context variables
were added in the second model. The hierarchical
regression analysis showed no evidence of
multicollinearity among the independent variables
(Tolerance > 0.20). Furthermore, no autocorrelation
was observed (Durbin-Watson = 1.398). The overall
models predicting attitudes toward
ageism were statistically significant (Model 1:
F=6.239, p<0.001; Model 2: F=5.081, p<0.001).

In Model 1, the following variables were entered

as predictors: gender, age, marital status, presence

regression

accounted for 8.9% of the variance in total scores on
the Ageism Attitude Scale (R2=0.089, p<0.001). Among
the predictors, age was positively and significantly
associated with ageism attitudes (B=0.138, B=0.231,
p=0.001), as was educational level (B=1.294, B8=0.164,
p=0.002). Gender (B=2.905, p=0.092), marital status
(B=-0.444, p=0.717), and parental status (B=0.808,
p=0.557) did not show statistically significant effects.

In Model 2, the number of individuals aged 65
and over living in the household and the number
of living grandparents were added. These variables
increased the explained variance slightly, resulting
in a total of 10.1% (R? =0.101, p<0.001). Educational
level remained a significant predictor (B=1.355,
B8=0.172, p=0.002). Other variables such as gender
(B=3.093, p=0.072), age (B=0.080, p=0.113),
and the two added variables (number of elderly
individuals at home: B=0.662, p=0.267; number of
living grandparents: B=-0.576, p=0.103) were not
found to be significant predictors of ageism attitudes
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Table 3. Hierarchical regression analysis predicting total scores on the ageism attitude scale (n = 324)

Model Independent Variables B SE, AR?

(Constant) 73.748 1.889
Age 0.138 0.041 0.231**
Gender (Male) 2.905 1.718 0.092

1 0.089***
Marital Status -0.444 1.224 -0.029
Parental Status 0.808 1.373 0.055
Educational Level 1.294 0.424 0.164*
(Constant) 76.741 2.529
Age 0.08 0.05 0.134
Gender (Male) 3.093 1.714 0.098
Marital Status 0.069 1.245 0.005

2 0.1071***
Parental Status 0.715 1.387 0.049
Educational Level 1.355 0.43 0.172*
No. of Elderly individuals at Home 0.662 0.595 0.063
No. of Living Grandparents -0.576 0.353 -0.118

*+ p<0,001, *p<0,01, *p<0,05

DISCUSSION

Ageism is one of the most invisible and pervasive
forms of inequality in modern societies. Ageing is not
only a social policy issue but also a human rights issue.
Our study yielded striking findings regarding ageism,
education level, clinical experience, and field of study.

This study found that nurses’ attitudes toward
the elderly individuals were significantly correlated
with variables such as age, education level, and
clinical experience. The findings reveal a complex
structure of attitudes toward older individuals,
encompassing both positive and negative elements
of discrimination. First, it appears that the level of
education is a determining factor in nurses’ high levels
of positive attitudes toward the elderly individuals.
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This finding is consistent with Turan’s (18) study on
the attitudes of healthcare professionals working
with older individuals. Pekince et al.’s (19) study also
revealed that as the level of education increases,
healthcare professionals exhibit more favourable
attitudes toward the elderly individuals. Similarly,
Uluocak (20) argues that a higher level of education
is practical in developing positive perceptions of
the social status of older individuals. Furthermore,
some studies have revealed that nursing students
who have direct contact with older individuals and
experience a practical geriatrics approach tend to
approach the elderly individuals more empathetically
and respectfully (20). This suggests that health
education programs should not be limited to simply
imparting information; they should be restructured to



include aspects such as effective communication with
older adults, recognising prejudices, and developing
attitudes toward ageism. Therefore, enriching nursing
educationcurriculawithcontent thatfostersawareness
of ageism is critical for attitudinal transformation.

Our study found that the gender variable did not
have a statistically significant predictive effect on
attitudes toward ageism. However, studies by Pekince
et al (19) Ozer and Terkes (21) and Mohammad Ali
Hosseini et al. (22) reported that women exhibit more
favourable ageism attitudes toward older individuals.
In particular, Mohammad Ali Hosseini et al.’s (23)
study indicated that female nurses developed more
positive and satisfactory attitudes toward older adults
compared to male nurses. These findings suggest
that the gender variable may have varying effects
across different samples. Furthermore, this situation
can be explained by the caregiving responsibilities
women assume in line with their gender roles.

One of the study’s notable findings is that
than
that
supportive,

positive discrimination scores are higher

those for other subscales. This suggests
nurses tend to exhibit protective,
and understanding attitudes toward older adults.
the

sometimes result in the passive treatment of older

However, literature suggests that this can
adults and the diminishing of their autonomy (24).

It is also noteworthy that the study found a
positive and significant relationship between age
and positive attitudes toward the elderly individuals.
This finding is consistent with the study by Soylemez
(25), who argued that empathy with older individuals
increases with age. Similarly, a study conducted by
Mohammad Ali Hosseini et al. (23) in three selected
hospitals in Ardabil Province, Iran, found that as
age
against the elderly individuals decreased. However,

nurses’ increased, levels of discrimination
the lack of a significant effect of the number of older
individuals in the household suggests that family
interaction alone may be insufficient to determine
an individual’s attitudes. Therefore, not only living

in the same house but also engaging in quality social

interaction with older individuals is decisive for
attitudinal transformation. In this context, it becomes
clear that social policy practices for older individuals
should not be limited to care and support but should
also be integrated with structures that support social
that
interactions (26). Therefore, the goal should be to

relationships strengthen intergenerational
position older individuals not merely as recipients of
assistance but as active and valuable social actors (27).

The research results also indicate a lack of
institutional response to ageism within the healthcare
system. While some participants stated that older
individuals require more care and attention, others
expressed negative attitudes toward older patients
due to communication difficulties and the slowing
down of care processes. This finding aligns with
Cakmak and Karatas’s (28) findings, which argue that
ageism in the healthcare system should be addressed
not only individually but also structurally. Institutional
guidance, educational policies, and oversight systems
play akey role in eliminating age-based discrimination.

Ageism is more than just an individual problem; it
is a structural social problem. Two important theories
can be used to explain ageism in nursing. The first
is social identity theory. This theory suggests that
individuals tend to identify with younger individuals
and exclude those who are different from them,
thereby enhancing their self-esteem (29-32). Terror
management theory, on the other hand, is based on
the premise that older individuals tend to distance
themselves from these individuals and identify
with those who are similar to them, based on the
reminders of death (32). Therefore, it is worth
discussing how nurses’ roles in caring for the elderly
individuals should be redefined, how geriatric nursing
should be supported, and how human resource
planning should be integrated into social policy.
high
discrimination poses a risk that could prevent older

Finally, a tendency toward positive
individuals from being viewed as active citizens. As
Kardes and Yilmaz (33) point out, ageing policies in

Turkey are largely aid-oriented, and the vision of

Turk Hij Den Biyol Derg

471



472

active ageing is often overlooked. However, policies
that encourage the participation of older individuals
in social, cultural, and economic life will support
the healthy functioning of the social ageing process.
However, policies that encourage the participation
of older individuals in social, cultural, and economic
life will support the healthy functioning of the
social ageing process, as also highlighted in recent
evaluations of healthcare processes in Tirkiye (34).

In conclusion; this study, conducted using the
Age Discrimination Attitude Scale - Short Form (AAS-
SF), aimed to assess nurses’ attitudes toward older
adults. It highlighted the importance of nurses’
ethical and professional stances in the face of the
growing elderly individuals population in healthcare
systems. Age discrimination is a serious social
dilemma that leads to consequences such as unequal
access to healthcare, psychological burnout, and a
decline in the quality of care (4). In this context,
ethical sensitivity and empathy play a crucial role
in nurses’ roles in caring for older individuals.
developed
should demonstrate a structure that extends from

Therefore, any healthcare policies

the education system to the institutional culture.

ETHICS COMMITTEE APPROVAL

In the context of health policy, holistic and age-
friendly approaches should be adopted to prevent
inequalities faced by older adults in their care
processes. Increasing physical accessibility for older
adults in healthcare systems, strengthening the field
of geriatrics, and expanding legal frameworks that
guarantee the rights of older adults are driving this
process. From a social policy perspective, the fight
against age discrimination should not be limited
to healthcare services; cultural, economic, and
social mechanisms that enable the integration of
older adults into society should also be supported.
Community-based ageing services, active ageing
that

intergenerational solidarity are crucial in this context.

policies, and social projects promote

In conclusion, combating ageism requires not
only individual change but also policies grounded in
ethics, social justice, and human dignity. Healthcare
systems must respond to an ageing population by
enhancing care quality and reshaping society’s view
of ageing. This study offers a solid scientific basis
for building fairer and more inclusive healthcare

services, providing clear guidance for policymakers.

* The study was approved by the Cankiri Karatekin University Ethics Committee for Science, Mathematics and Social Sciences

(Date: 06.11.2024 and Number: 43).
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Scientific validity and reliability analysis of YouTube videos on
hand hygiene in the COVID-19 pandemic

Tugba GULER SONMEZ'

ABSTRACT

Objective: As digital platforms are increasingly
used to share health information, evaluating the quality
of these contents is of critical importance for public
health. This study aims to scientifically examine the
most watched videos on hand hygiene on YouTube during
the COVID-19 pandemic.

Methods: By searching with the keyword “COVID-19
hand hygiene” in January 2025, the 100 most watched
videos published during the COVID-19 pandemic period
(March 11, 2020 - May 5, 2023) were evaluated. Videos
that were shorter than 30 seconds, advertising/
propaganda, repetitive, or had poor image quality were
excluded. Content was evaluated by two independent

researchers using the DISCERN scale and JAMA criteria.

Results: The total number of views of the videos
was over 200 million; the average duration was
6.8+4.2 minutes. 76.4% of the content was general
information, 11.8% was hands-on demonstration, 8.2%
was misinformation correction, and 4.6% was product
promotion. The mean DISCERN score was 45.8+10.6;
20% of the videos were categorized as “excellent”,

OZET

Amag: Dijital platformlarin  saglik  bilgisi
paylasiminda giderek daha sik kullanildig1 giiniimiizde,
bu iceriklerin kalitesinin degerlendirilmesi halk
sagligi acisindan kritik 6neme sahiptir. Bu calisma,
COVID-19 pandemisi sirasinda YouTube’da el hijyeni
ile ilgili en cok izlenen videolarin bilimsel incelemeyi

amaclamaktadir.

Yontem: Ocak 2025’te “COVID-19 hand hygiene”
anahtar kelimesi ile arama yapilarak, COVID-19 pandemi
doneminde (11 Mart 2020 - 5 Mayis 2023) yayinlanmis
olan ve en cok izlenen 100 video degerlendirilmistir.
Otuz saniyeden kisa olan, reklam veya propaganda
iceren, tekrar eden ya da dusuik goriinti kalitesine sahip
videolar calisma disi birakilmistir. icerik, iki bagimsiz
arastirmac tarafindan DISCERN 6lcegi ve JAMA kriterleri

kullanmlarak degerlendirilmistir.

Bulgular: Videolarin toplam izlenme sayis1 200
milyonun uzerindeydi; ortalama sire 6,8+4,2 dakika
olarak hesaplandi. iceriklerin %76,4’s1 genel bilgi, %11,8’si
uygulamali gosterim, %8,2’i yanlis bilgi diizeltmesi

ve %4,6’U4 urin tamtimiydi. Ortalama DISCERN skoru
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18% as “good”, 34% as “fair”, 20% as “poor” and 8% as
“very poor”. The DISCERN score of health professional
videos (52.4+8.2) was significantly higher than that of
individual user videos (39.6+7.8) (p<0.001). The mean
JAMA score was 2.6+0.7, and the citation criterion had
the lowest fulfillment rate (28.0%). Additionally, a weak
positive correlation was found between video duration
and quality (p=0.41; p<0.001). However, there was no
significant relationship between the number of views,

likes or comments and video quality.

Conclusion: During the COVID-19 pandemic, the
overall scientific quality of YouTube videos on “COVID-19
pandemic and hand hygiene” is insufficient. Content
produced by healthcare professionals and official
institutions is more reliable. To protect public health,
the visibility of reliable videos should be increased,
digital health literacy should be strengthened, and users

should be guided correctly in accessing information.

Key Words:

health information, social media

COVID-19, hand hygiene, consumer

45,8+10,6 idi; videolarin %20’si “mikemmel”, %18’i
“iyi”, %34’0 “orta”, %20’si “zayif” ve %8’i “cok zayif”
kategorisinde yer aldi. Saglik profesyoneli kaynakli
videolarin DISCERN skoru (52,4+8,2), bireysel kullanici
videolarina (39,6+7,8) gore istatistiksel olarak anlamli
derecede daha yiiksekti (p<0,001). Ortalama JAMA skoru
2,6x0,7 olup, en dusuk karsilanma orani atif kriterinde
(%28) saptandi. Ayrica video siresi ile kalite arasinda
pozitif yonde zayif bir korelasyon bulundu (p=0,41;
p<0,001).

COVID-19 YouTube’daki

“COVID-19 pandemi donemi ve el hijyeni” videolarinin

Sonug: doneminde
genel bilimsel kalitesi yetersizdir. Saglik profesyonelleri
ve resmi kurumlar tarafindan iretilen icerikler daha
guvenilirdir. Halk sagliginin korunmasi igin giivenilir
videolarin  goruniirligi  artinlmali, dijital saglik
okuryazarligi giiclendirilmeli ve kullanicilarin bilgiye

erisimde dogru yonlendirilmesi saglanmalidir.

Anahtar Kelimeler: COVID-19, el hijyeni, tiiketici

saglik bilgisi, sosyal medya

INTRODUCTION

The COVID-19 pandemic
demonstrated the critical role of hand hygiene in

has once again
the prevention of infectious diseases worldwide. The
World Health Organization (WHO) has recommended
hand washing as one of the main measures to reduce
the spread of SARS-CoV- 2 (1). Hand hygiene, which is
asimple and low-cost practice, is an effective method
in both protecting public health and preventing
nosocomial infections in healthcare services (2,3).
During the pandemic, digital media has become
an important tool in public health communication.
YouTube is one of the most frequently used platforms
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in search of health information thanks to the easy
accessibility and widespread use of visual content
(4). Its user-friendly structure and free access have
made YouTube a source of information for both
professionals and community members (5). However,
due to the unregulated nature of the platform, the
scientific accuracy and reliability of the content is
questionable. Inaccurate or incomplete information
may lead individuals to misapply with protective
measures and increase public health risks (6,7).

In recent years, various analyses have been
conducted on the quality of medical content on
YouTube, and it has been shown that the information
provided on topics such as cancer, vaccination and



infectious diseases is often inadequate, misleading
or incompatible with scientific guidelines (8,9).
However, there is limited research on the scientific
validity and reliability of videos on hand hygiene
during the COVID-19 pandemic. This situation reveals
the necessity to examine the quality of information
on an issue of critical importance in terms of public
health.

In this study, we scientifically evaluated hand
hygiene videos published on YouTube during the
COVID-19 pandemic. The aim of the study was to
reveal the current potential and limitations of digital
public health education by analyzing their accuracy
and compliance with medical guidelines.

MATERIAL and METHOD

Video Selection

By searching with the keyword “COVID-19 hand
hygiene” in January 2025, the 100 most watched
videos published during the COVID-19 pandemic
period (March 11, 2020 - May 5, 2023) were evaluated.
The results obtained were listed with the “ranking
by number of views” filter and the first 100 most
watched videos were evaluated. Only English videos
were included in the study. Videos for advertising/
propaganda purposes, repetitive videos, videos with
poor sound or image quality and videos shorter than
30 seconds were determined as exclusion criteria.
Finally, 100 videos were included in the analysis.

Data Collection

IThe main characteristics of the videos were
systematically recorded: Upload date and upload
source, Total number of views, likes and comments,
Video duration, Daily viewership (total views divided
by the number of days on air). Video upload sources
are divided into three categories: Health professionals
(physicians,
Official institutions and health organizations (Ministry

nurses, specialized health workers),

of Health, WHO, universities, associations), Individual
users and media channels.

Content Evaluation

The scientific analysis of the videos was verified

by a single researcher who reviewed them twice.
DISCERN Scale: It is a 15-item tool that assesses the
reliability of health knowledge about treatment and
prevention methods. Each item was scored between
1-5 and the total score was calculated between 15-
75. The obtained scores were categorized as “very
poor” (<27), “poor” (27-38), “fair” (39-50), “good”
(51-62) and “excellent” (63-75) (10).
JAMA Benchmark Criteria: Evaluates authorship,
citation, description and timeliness criteria. A score
of 1 was given for each criterion, and the total score
ranged from 0 to 4 (11).

The evaluations were made independently,
and in case of differences, the opinion of the third
investigator was obtained, and a consensus was
reached. Inter-rater reliability was measured by
Cohen’s kappa coefficient (4,12).

IBM SPSS 25.0 (IBM Corp., Armonk, NY, USA) was
used for data analysis. Continuous variables are
presented as mean + standard deviation and median
(minimum-maximum) and categorical variables are
presented as number and percentage. Differences
between groups were analyzed by Kruskal-Wallis test
and pairwise comparisons were analyzed by Mann-
Whitney U test. Chi-square test was applied for
categorical variables. The relationship between the
number of views and quality scores was evaluated
by Spearman correlation. p<0.05 was considered
statistically significant.

Since there were no human participants or
experimental interventions in the study and the
content analyzed was publicly accessible, ethics
committee approval was not required (4).

Since the study did not involve human participants,
patient data, or experimental interventions and
only analyzed publicly accessible YouTube content,
approval from an ethics committee was not required.
The research was carried out in accordance with
ethical principles and academic integrity standards.
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RESULTS

The total number of views of the 100 most
viewed videos included in the study was 201071700
and the average number of views was 2,010,717+
11,233,109.24. The average duration of the videos
was 6.8+4.2 minutes (min - max: 0.6 - 24.5 minutes),
the average number of likes was 12,340+25,670, and
the average number of comments was 854+1,246. The
average time the videos were online was 720+380 days.

Video Sources

Of the videos, 40.0% were uploaded by healthcare
(n=40), 32.0% by
and healthcare organizations

professionals government
(n=32),

and 28.0% by individual users or media channels

agencies

(n=28). Although the number of videos produced
by health professionals was higher than that of
(p=0.044),
user videos had the highest rate of likes/views.

official institutional videos individual

Content Characteristics

Of the videos, 76% contained general information
(hand washing time, soap use, disinfectant efficacy),

35F

12% 8%
contained myth/misinformation corrections, and 4%

contained hands-on demonstrations,
contained product promotion. Videos with practical
demonstrations were evaluated higher in terms of

DISCERN scores than other categories (p=0.013).
DISCERN Evaluation

The mean DISCERN total score of the videos was
45.8+10.6 (Table 1). The mean DISCERN score of the
health professional videos (52.4+8.2) was significantly
higher than that of the individual user videos (39.6+7.8)
(p<0.001). Thedistribution of DISCERN score categories
among the analyzed videos is presented in Figure 1.

JAMA Benchmark Results

The mean score according to JAMA criteria was
2.6+0.7. While only 12% of the videos met all criteria,
the most frequently missing dimension was “citation/
referencing”. While the timeliness criterion was high
in videos uploaded by healthcare institutions (91%),
this rate remained at 39% in individual user videos.
The fulfillment rates of the JAMA benchmark criteria
by the analyzed videos are illustrated in Figure 2.
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Figure 1. DISCERN Score Distributions
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Figure 2. Coverage rates of JAMA benchmark criteria among the analyzed YouTube videos

Correlation Analysis

A weak correlation (r=0.41, p<0.001) was
found between video duration and DISCERN
score. However, there was no significant

relationship between the number of views, likes
or comments and video quality (p>0.05) (Table 1).

Table 1. Spearman Correlations

between
quantitative measures of popularity (views, likes,

There was no strong correlation
comments) and content quality among the most
viewed videos. Health professionals and government
agency videos scored higher on scientific validity. In
contrast, although individual user videos reached a
large audience, content reliability was found to be low.

Variable 1 Variable 2 Spearman p p

Duration (min) DISCERN 0.543 <0.001
Tracking DISCERN -0.011 0.9147
Likes DISCERN 0.12 0.2332
Comment DISCERN 0.065 0.5182
Daily views DISCERN 0.034 0.7373
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DISCUSSION

This study analyzed the 100 most viewed YouTube
videos on hand hygiene during the COVID- 19 pandemic
to determine their scientific accuracy and reliability.
The findings show that a significant proportion of
YouTube content on a public health-critical topic is
scientifically inadequate and lacks attribution. The
higher quality scores of videos produced by health
professionals and official institutions emphasize
the decisive role of authoritative sources in the
dissemination of reliable information. In contrast, the
limitednumber of scientificcitationsinvideosuploaded
by individual users or media outlets is noteworthy.

Hand hygiene has emerged as one of the most
fundamental protective measures to prevent
transmission of SARS-CoV-2. The World Health
(WHO)
critical role of hand washing in breaking the chain

Organization repeatedly emphasized the
of transmission during the pandemic and shared
educational materials on this subject online (12).
However, misinformation spread rapidly during the
pandemic, especially through social media, making
it difficult for individuals to adopt correct health
behaviors (4,6). In our study, it was found that
only one-third of the videos showed references,
and the citation criterion had the lowest rate of
fulfillment among the JAMA criteria. This situation
limits the chance for users to independently verify
information and opens the door to malpractice.
highlighted
problems with many of the health videos on YouTube.

Previous research has similar

Reviews in different fields such as cancer treatment

(8), (13),
(9) and dermatology (7) have revealed that a

cardiovascular diseases immunization
significant proportion of videos contain information
that is incomplete, outdated or inconsistent with
medical guidelines. Our findings are in line with
this literature and show that content produced
by professional sources is indispensable in terms
of access to reliable information, especially in a

critical issue for public health such as hand hygiene.
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In our study, a positive correlation was found
between video duration and quality scores. Longer
videos had higher DISCERN scores, suggesting that
comprehensive contentis strongerin terms of scientific
accuracy. However, it is also emphasized that optimum
duration is important in terms of maintaining viewer’s
attention. In the literature, it has been reported
that a 5-10-minute interval is ideal for educational
health videos, and attention loss may occur in longer
videos (14). Recent studies further support this by
showing that shorter videos may be more effective
in sustaining viewers’ attention, while excessive
exposure to short-form content can negatively impact
overall attention span (15). In this context, it appears
that content producers should develop materials
that are both comprehensive and audience friendly.

On the other hand, no significant relationship was
found between video popularity measures (views,
likes, comments) and quality scores. This finding
suggests that highly viewed videos do not always
provide reliable content and that popularity does not
necessarily correlate with quality. Similarly, studies
on COVID-19 and other infectious diseases reported
that most of the videos that went viral were of low
quality (16,17). This situation reveals that individuals
should not evaluate content based solely on popularity
indicatorsand that improving health literacy is critical.

According to DISCERN classification, a significant
portion of the videos were in the “moderate” or
“poor” category. This indicates a serious gap in
public health. Inaccurate or incomplete information
can directly negatively affect the hygiene behaviors
of the community under pandemic conditions.
Therefore, increasing the content prepared by
official institutions, professional associations and
health professionals and making these videos more
visible are important to protect public health
(18,19). Recent studies also highlight the need for
systematic approaches, including machine learning
methods, to curate reliable COVID-19 videos on
YouTube and improve public health literacy (20).



Our findings indicate that a considerable
proportion of hand hygiene videos on YouTube during
the COVID-19 pandemic were of low or moderate
quality. This situation not only reflects an academic
concern but also has significant implications for public
health and policy. Health authorities, professional
associations, and official institutions should play a
more active role in digital health communication by
producing scientifically accurate content and ensuring
its visibility through official channels. In addition,
collaborations with digital platforms could be
developed to promote reliable information and reduce
the spread of misleading content. Strengthening such
measures will contribute to protecting community
health and building public trust in health information.

Limitations of our study should be considered.
First, the analysis only covers the YouTube platform,
whereas other social media channels such as TikTok,
Instagram and Facebook are also widely used as
sources of health information. Second, the lack of
data on audience profile (age, education level, health
literacy) limits the ability to assess the actual impact
of the content. Finally, only DISCERN and JAMA criteria
were used and factors such as visual presentation
quality or cultural relevance were not assessed

In conclusion; this study assessed the content
and credibility of the 100 most viewed videos on

YouTube about hand hygiene during the COVID-19
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The that
produced by health professionals and government
but
overall, a significant proportion of the content was

pandemic. findings showed videos

agencies were more scientifically credible,

of low or moderate quality. Furthermore, video
popularity (number of views,
with
The results suggest that social media content on

likes, comments)

was nhot associated content  quality.
public health issues should be carefully evaluated, and
the visibility of reliable sources should be increased.
Health professionals, academic institutions and
authorities should produce and make accessible more
digitalcontenttoaccuratelycommunicatehandhygiene
and similar critical health behaviors to the public.

Moreover, it is important to develop digital health
literacy so that individuals can critically evaluate
online health information. In this respect, it is
critical for both content producers to observe quality
standards and health authorities to take a more active
role in online platforms to ensure access to accurate
information in similar global health crises in the future.

Future research could extend this analysis by
including other social media platforms such as
TikTok, Instagram, or Facebook. In addition, cross-
language and cross-cultural comparisons may
provide further insight into how health information

is disseminated and perceived in different contexts.
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Olgu Sunumu/Case Report
Makale Dili “Ingilizce”/Article Language “English”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Invasive fungal infection in tissue biopsy sample:
Candida albicans

Nese INAL'

, Ulkii Zeynep UREYEN ESERTAS?

ABSTRACT

The incidence of invasive fungal infections has
increased significantly in recent years. There are
hundreds of Candida species that cause invasive
candidiasis. The most common species causing
infections include C. albicans, Nakaseomyces glabrata
(C. glabrata), C. parapsilosis, C. tropicalis and Pichia
kudriavzevii (C. krusei). Candida albicans is the
most frequently detected microorganism that causes
candidiasis. Detection of the microorganism that poses
a risk for invasive fungal infections and application of
antifungal sensitivity tests are of great importance for
the treatment of patients. The study demonstrates the
effective use of the clinical microbiology laboratory
in terms of laboratory diagnosis of invasive fungal
infection and directing treatment. A 49-year-old male
patient, who underwent femoral popliteal bypass
surgery at an external center due to peripheral
vascular artery disease, was admitted to Agr1 Training
and Research Hospital due to discharge and increased
temperature in the left popliteal region. The tissue

biopsy sample of the patient, who was re-operated

OZET

invaziv mantar enfeksiyonlarinin insidansi son
yillarda ciddi artis gostermektedir. invaziv kandidoz
etkeni ylzlerce Candida tiri bulunmaktadir.
Enfeksiyonlara neden olan en yaygin tirler arasinda
C. albicans, Nakaseomyces glabrata (C. glabrata),
C. parapsilosis, C. tropicalis ve Pichia kudriavzevii
(C. krusei) bulunmaktadir. Candida albicans en
stk saptanan kandidoz etkeni mikroorganizmadir.
invaziv fungal enfeksiyonlar icin risk olusturan
mikroorganizmanin tespiti ve antifungal duyarlilik
testlerinin uygulanmas1 hastalarin tedavisi icin
blyiik onem tasimaktadir. Calisma, invaziv fungal
enfeksiyon etkeninin laboratuvar tanis1 ve tedavinin
klinik

laboratuvarinin etkin kullanimini ortaya koymaktadir.

yonlendirilmesi  acgisindan mikrobiyoloji

Periferik vaskiiler arter hastaligi nedeniyle dis

merkezde femoral popliteal bypass operasyonu

geciren 49 yasindaki erkek hastanin sol popliteal
bolgesinde akint1 ve 1s1 artisi olmasi nedeniyle Agri
Egitim ve Arastirma Hastanesi’ne basvurmustur.
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by Cardiovascular Surgery, was sent to the Medical
Microbiology Laboratory. Gram-stained microscopic
examination was performed on the tissue biopsy sample.
For culture, cultivation was done on %5 sheep blood
agar, EMB agar, chocolate agar, Saboraud dextrose agar
and chromogenic Candida agar. Gram staining and germ
tube testing were performed on pure colonies. Species
level identification and antifungal susceptibility testing
were performed with the VITEK-2 Compact (Biomerioux,
France) device. Gram-stained microscopic examination
of the tissue biopsy sample revealed pseudohyphae
and budding yeast fungi. Green and well-circumscribed
colonies were detected on chromogenic Candida agar
and the germ tube test was positive. It was identified
as Candida albicans at species level with the VITEK-2
Compact (Biomerioux, France) device. Fluconazole was
added to the patient’s treatment. He was discharged
after two weeks of treatment. In invasive fungal
infections identification of the infective pathogen
and performing antifungal susceptibility tests guide
the clinician in applying effective antifungal therapy
in treatment. As a result, microbiological diagnostic
methods were used effectively in the study and the

treatment was implemented as quickly as possible.

Candida

biopsy, fluconazole, germ tube

Anahtar Kelimeler: albicans, tissue

edilen hastanin doku biyopsi 6rnegi Tibbi Mikrobiyoloji
Laboratuvarina gonderilmistir. Doku biyopsi ornegine
Gram boyali mikroskobik inceleme yapilmistir. Kiltur
icin %5 koyun kanli agar, EMB agar, cikolata, agar,
Saboraud dextroz agar ve kromojenik Candida agara
ekimi yapilmistir. Saf kolonilerden Gram boyama ve
germ tup testi gerceklestirilmistir. Tur dizeyinde
tanimlama ve antifungal duyarliik testi ise VITEK-2
Compact (Biomerioux, Fransa) cihazi ile calisilmistir
Doku biyopsi oOrneginde Gram boyali mikroskobik
incelemesinde tomurcuklanan

psodohif, maya

mantar gorilmustir. Kromojenik Candida agarda
yesil ve dizgun sinirli koloniler ve germ tup testi ise
pozitif saptanmistir. VITEK-2 Compact (Biomerioux,
Fransa) cihaz1 ile tir diizeyinde Candida albicans
olarak tanimlanmistir. Hastanin tedavisine flukonazol
eklenerek diizenlenmistir. iki hafta tedaviden sonra
taburcu edilmistir. invaziv fungal enfeksiyonlarda
enfektif tanimlanmas1  ve

patojenin antifungal

duyarliik testlerinin yapilmasi tedavide etkin
antifungal terapinin uygulanmasi acisindan klinisyene
yol gosterici olmaktadir. Sonu¢ olarak, calismada
mikrobiyolojik tan1 yontemleri etkin olarak kullanilmis

ve tedavinin en hizli sekilde uygulanmasi saglanmistir.

Key Words: Candida

flukonazol, germ tiip

albicans, doku biyopsi,

INTRODUCTION

The incidence of invasive fungal infections has
There
are hundreds of Candida species that cause invasive

increased significantly in recent years (1).
candidiasis. The most common species causing

infections include C. albicans, Nakaseomyces
glabrata (formerly C. glabrata), C. parapsilosis,
C. tropicalis and Pichia kudriavzevii (formerly C.

krusei).
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Candida albicans is the most frequently detected
microorganism that causes invasive candidiasis.
Hydrolytic enzymes secreted by C. albicans cause
tissue destruction in the host tissue and allow the
fungus to invade the host tissue. It has been reported
that especially the enzymes aspartyl proteinase
and phospholipase are significantly responsible for
the virulence of C. albicans (2). Due to its biofilm-
forming feature, its adhesion on external substance

is an important virulence factor.



Committee on Antimicrobial
(EUCAST)

Laboratory Standards Institute (CLSI) guidelines are

European

Susceptibility Tests and Clinical and
used in antifungal susceptibility testing of yeasts in
the clinical microbiology laboratory. In antifungal
susceptibility tests of yeasts, standardization has
been achieved for broth microdilution methods with
the CLSI M27 guideline, disk diffusion method with
the CLSI M44-A2 guideline, and broth microdilution
methods with the EUCAST E.Dis 7.4 guideline (3-5).
Technical difficulties in applying standard methods
and visual evaluation of broth microdilution results
require experience. For this reason, alternative
methods that can be more easily applied have been
used for antifungal susceptibility tests in routine
laboratories.

Gradient testing, flow cytometry,

agar dilution, ergosterol amount determination,
colorimetric microdilution methods and various
automated systems are used as alternatives. The
VITEK-2 Compact

is a fully automated commercial system. With

(Biomerieux, France) device
VITEK-2 Compact system, yeasts are evaluated

spectrophotometrically and identification and
antifungal susceptibility tests can be performed
simultaneously (6).

Identification of yeasts at the species level and
susceptibility testing are necessary to accurately
guide antifungal therapy and predict clinical
response. The availability of sensitive and specific
diagnostic tests in the laboratory diagnosis of
patients allows antifungal treatment to be started
earlier. The study demonstrates the effective use of
the clinical microbiology laboratory in directing the
laboratory diagnosis and treatment of invasive fungal

infection agents.

CASE REPORT

A 49-year-old male patient with peripheral
vascular artery disease underwent femoral popliteal
bypass surgery at an external center. On November
16, 2023, he was admitted to Agn Training and

Research Hospital due to discharge and increased
temperature in the left popliteal region. The patient
was re-operated by Cardiovascular Surgery. The
graft was removed from the infected area. The
operation area was washed with sterile saline. Tissue
biopsy samples were taken from the infected area
with scalpel. Tissue biopsy specimens were sent to
Medical Microbiology Laboratory at Agr1 Training and
Research Hospital.

The tissue biopsy samples were divided into small
pieces on a slide with a sterile scalpel, then samples
were crushed by adding 1 mL of sterile saline.
Homogenized tissue biopsy samples were plated on
5% sheep blood agar (Oxoid, UK), EMB agar (Oxoid,
UK), chocolate agar (Merck, Germany), chromogenic
Candida agar (AEM Medikal, Turkiye) and Sabouraud
dextrose agar (SDA, Merck, Germany). It was
incubated at 37 °C under aerobic conditions for 24
hours. Gram-stained microscopic examination of the
tissue biopsy sample was performed. Structures were
seen in the yeast morphology in Gram staining. At
the end of incubation, germ tube test was applied to
identification. For this purpose, pure colonies taken
from the sample were added to the 500 pL serum in
tube and incubated at 37 °C for 4 hours (Figure 1).
Then the results were evaluated.

Species level identification and antifungal
susceptibility tests were performed with the VITEK-2
Compact (Biomerieux, France) device in accordance
with the manufacturer’s recommendations. YST card
was used for identification of yeast isolate and AST-
YS08 card was used for antifungal susceptibility. Pure
yeast colonies were adjusted to a 2.0 McFarland (1.8-
2.2; DensiCheck Plus, BioMérieux, France) standard in
0.45% sterile saline suspension for identification and
antifungal susceptibility. Antifungal susceptibility
test results were evaluated using species-specific
breakpoints specified in the CLSI M27-A3 guideline.

Since it is a case report, ethics committee
approval is not required; Written consent of the
patient was obtained for the presentation of the
case.
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Figure 1. Graphical summary of tissue biopsy sample collection, transportation and processing stages

RESULTS

When the patient’s biochemical parameters were
examined, leukocyte 8.42.109/L (neutrophil 80.4%,
lymphocyte 12.9%), hemoglobin 9.4 g/dL, hematocrit
31.2%, platelet 139.109/L and CRP 133.12 mg/L was
detected.

In the Gram-stained microscopic examination of
the tissue biopsy sample, pseudohyphal structure and
budding yeast were observed (Figure 2-A). Cream-
colored, well-circumscribed colonies were detected
on Sabouraud dextrose agar. Green colored, well-

circumscribed colonies were observed on chromogenic
Candida agar (Figure 3). The germ tube test, one of
the mycological phenotypic methods, of the yeast
colonies isolated at the end of incubation was found
positive (Figure 2-B). It was identified as C. albicans
with the VITEK-2 Compact device. According to the
antifungal susceptibility test results, MIC values were
determined as fluconazole <0.5 pg/mL sensitive,
voriconazole <0.12 pg/mL sensitive, micafungin <0.06
pg/mL sensitive, and amphotericin B 1 yg/mL sensitive.
Fluconazole was added to the patient’s treatment. He
was discharged after two weeks of treatment.

Figure 2. A) Pseudohyphae and budding yeast cells in gram-stained microscopic examination (x1000)

B) Germ tube positive yeast (x400)
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Figure 3. Colony morphology of Candida albicans on chromogenic Candida agar

DISCUSSION

The incidence of invasive fungal infections
has increased significantly in recent years. Among
the yeast, Candida albicans is the most common
pathogen. There are hundreds of Candida species that
cause invasive candidiasis. The most common species
causing infections include C. albicans, Nakaseomyces
glabrata (formerly C. glabrata), C. parapsilosis, C.
tropicalis and Pichia kudriavzevii (formerly C. krusei)
(14). Apart from these factors, an important pathogen
Candidozyma auris (formerly C. auris) emerges as
a cause of invasive candidiasis worldwide and in
certain regions of the United States (7, 8). Due to
the increase in microorganisms resistant to antifungal
treatments, identification of the causative organism
at the genus and species level is important in order
to provide appropriate and adequate treatment (9).

Candida albicans, which causes invasive
candidiasis, is found as a commensal in areas
such as the mouth, throat, intestine, vagina, and
mucosal surfaces. However, in some people who
are at high risk for Candida albicans infection.
It causes opportunistic infections due to reasons
such as human immunodeficiency virus infection,
diabetes mellitus, immunosuppressed patients, use
of steroids, broad-spectrum antibiotics or cytotoxic

drugs (10). Healthcare workers can also carry Candida
species through their hands. For this reason, several
outbreaks of candidemia have been linked to the
hands of healthcare workers.

The ability of C. albicans to infect such a variety of
host niches is supported by a wide range of virulence
factors. In-vivo polymorphism, expression of adhesins
and invasins on the cell surface, biofilm formation,
phenotypic change and secretion of hydrolases
enzymes are important virulence factors. Additionally,
their traits include rapid adaptation to fluctuations
in environmental pH, metabolic flexibility, robust
nutrient acquisition systems, and stress response
mechanisms (11). The pathogenicity of C. albicans
is related to virulence factors and the host’s immune
response to these factors (12). Hydrolytic enzymes
secreted by C. albicans cause tissue destruction in
the host tissue and lead to invasion of the fungus
into the host tissue. It is reported that especially
the enzymes aspartyl proteinase and phospholipase
are significantly responsible for the virulence of C.
albicans. lIssue invasion by C. albicans, which has
strong virulence enzymes, therefore poses a risk (2).

Identification of fungal pathogens to the species
level is necessary due to differences in virulence
and susceptibility of Candida species and increasing
rates of antifungal resistance. The availability of
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sensitive and specific diagnostic tests in the clinical and performing antifungal susceptibility tests guide
microbiology laboratory diagnosis allows antifungal the clinician in applying effective antifungal therapy

treatment to be started earlier (13). In invasive
fungal infections, identifying the infective pathogen
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OZET

Toxoplasma gondii (T. gondii), insanlara; enfekte
yiyeceklerin tiiketimi, kan veya organ nakli, anneden
bebege vertikal gecis ile bulasabilen, zorunlu hiicre
Saglikli

genellikle asemptomatik

ici yerlesen zoonotik bir protozoondur.
bireylerde enfeksiyonlar
seyrederken, bagisiklik sistemi baskilanmis hastalar,
konjenital olarak enfekte fetusler ve yenidoganlarda
ciddi ve hayati tehdit edici olabilir. Bagisiklik sistemi
yeterli bireylerde, genellikle kendi kendini simirlayan
enfeksiyonlar olusturur, akut donemden sonra, parazit
bradizoit formda doku kisti icinde varligim yillarca
siirdiirme  yetenegine sahiptir.  immiinokompetan
konaklarda, doku kistleri yillarca varligini siirdurebilir
ve mevcut tedaviler ya da immiin sistem, doku kistlerini
ortadan kaldiramaz. Bozulmamis doku kistlerine karsi
immun yanit gelismez ve konak¢ida inflamatuvar
yanita neden olmaz. Toksoplazma enfeksiyonuna kars
immin yamt karmasiktir. Bagisiklik sistemi yeterli
konakgilarda enfeksiyon, parazitlerin cogunlugunun
ortadan kaldinlmasina yol agan giclii bir dogal
ve adaptif bagisiklik yanmtinin ortaya cikmasiyla

kontrol edilir. Dogal bagisiklik ilk savunma hattidir.

ABSTRACT
Toxoplasma gondii (T. gondii) is an obligate
intracellular zoonotic protozoan that can be

transmitted to humans through consumption of
infected food, blood or organ transplantation, and
vertical transmission to the fetus. While infections
in healthy individuals are usually asymptomatic,
they can be serious and life-threatening in
immunocompromised patients, congenitally infected
fetus and newborns. Infections in immunocompetent
individuals are usually self-limiting, after the acute
period, the parasite has the ability to persist in
the bradyzoite form in the tissue cyst for years. In
immunocompetent hosts, tissue cysts can persist for
years and current treatments or the immune system
cannot eliminate tissue cysts. Intact tissue cysts do
not cause an immune response and an inflammatory
response in the host. The immune response to
Toxoplasmainfection is complex. Inimmunocompetent
hosts, infection is controlled by a strong innate and
adaptive immune response that leads to elimination of
the majority of parasites. Innate immunity is the first

line of defence. Macrophages, neutrophils, dendritic
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Makrofajlar, notrofiller, dendritik hucreler ve NK
hiicreleri enfeksiyonu sinirlamak icin basta IL-12
olmak iizere proinflamatuar sitokinler uretirler. IL-
12 Ureten DC’ler sadece dogal yamitin uyarilmasinda
degil, adaptif bagisikligin sekillenmesinde de 6nemli
rol oynamaktadir. IL-12, NK hiicrelerinin, CD4+ T ve
sitotoksik CD8+ T lenfositlerinin proliferasyonunu
uyararak IFN-y uretimine yol acar. IFN-y, takizoit
bilyimesini  simirlandirdigi  icin  enfekte konagin
korunmasinda rol alan baslica sitokindir. IFN-y, bircok
mekanizma yoluyla konakc1 korumasina aracilik eder,
antimikrobiyal molekiller olan nitrik oksit ve reaktif
oksijen turlerinin induksiyonunu da tetikler. Kronik
toksoplazmozise karsi immin yanitta CD4+ ve CD8+ T
lenfositler sinerjik bir rol oynasa da CD8+ T lenfositler
etkin IFN-y uretimi ve enfekte hucrelere karsi perforin
bagimli sitolitik aktivite sergileyerek kronik T. gondii
enfeksiyonuna kars1 bagisiklikta kritik 6neme sahiptir.
Toksoplazmoziste konagin  korunmasinda hiimoral
immiinite de son derece énemlidir. immiinoglobulinler
kompleman sistemini aktive ederek ve aglitinasyonu
tetikleyerek yiksek dizeyde sitotoksisite ve parazit
lizisinde onemlidir. Toksoplazmozise kars1 etkili
asilarin  gelistirilmesinde ilerlemeler kaydedilmistir
ancak ideal bir as1 gelistirmek, T. gondii genomunun
karmasikligi, yasam dongiisii ve sus cesitliligi nedeniyle
onemli bir zorluk olmaya devam etmektedir. Bu
derlemede, T. gondii enfeksiyonu sirasinda; parazitin
hiicre ici yasam stratejilerinin, konakta tetikledigi
immun mekanizmalar ve konak-parazit arasindaki
karmasik iliskiyi aydinlatmaya yonelik yapilan gtincel

arastirmalarin gozden gecirilmesi amaclanmistir.

Anahtar Kelimeler: Toxoplasma gondii, IL-12, CD8+
T lenfositler, CD4+ T lenfositler, dendritik hiicreler (DC)

cells (DC) and NK cells produce proinflammatory
cytokines, particularly IL-12, to limit infection. IL-
12-producing dendritic cells play an important role
not only in stimulating the innate response but also
in shaping adaptive immunity. IL-12 stimulates the
proliferation of NK cells, CD4+ T and cytotoxic CD8+ T
cells, leading to IFN-y production. IFN-y is the major
cytokine involved in the protection of the infected
host as it limits tachyzoite growth. IFN-y mediates
host protection through multiple mechanisms,
including induction of the antimicrobial molecules
nitric oxide and reactive oxygen species. Although
CD4+ and CD8+ T lymphocytes play a synergistic role
in the immune response to chronic toxoplasmosis,
CD8+ T lymphocytes are critical in immunity against
chronic T. gondii infection by producing IFN-y and
exhibiting perforin-dependent cytolytic activity
against infected cells. Although the role of humoral
immunity in host protection is often underestimated,
immunoglobulins are important in high levels of
cytotoxicity and parasite lysis by activating the
complement system and triggering agglutination.
Progress has been made in the development of
effective vaccines against toxoplasmosis, but
developing an ideal vaccine remains a significant
challenge due to the complexity of the T. gondii
genome, life cycle and strain diversity. In this review,
we aimed to analyze the current research on the
intracellular survival strategies of the parasite, the
immune mechanisms triggered in the host, and the
complex relationship between host and parasite

during T. gondii infection.

Key Words: Toxoplasma gondii, IL-12, CD8+ T
cells, CD4+ T cells, dendritic cells (DC)

GIRIS

Toxoplasma  gondii (T. gondii), ik kez

Tunus’ta Pasteur Enstitiisi’ndeki Charles Nicolle
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laboratuvarinda Nicolle ve Manceaux (1908)
tarafindan, leishmaniasis arastirmasinda kullanilan
hamster benzeri bir kemirgen olan Ctenodactylus
gundi  dokularinda  gosterilmis,  organizmada



hiicre ici yerlesim gosteren firsat¢i bir patojen
olarak tammlanmistir (1). Baslangicta parazitlerin
Leishmania olduguna inanan arastirmacilar kisa siire
sonra yeni bir organizma kesfettiklerini fark ederek,
morfolojisine (Modern Latince’de Toxo = yay, plazma
=yasam) ve konaktaki yasam o&zelligine dayanarak
Toxoplasma gondii olarak adlandirmislardir (2).

T. gondii, Apicomplexa subesinde vyer alan,
toksoplazmoz hastaliginin etkeni olan zorunlu hiicre
ici protozoondur. insan niifusunun Ucte birinin T.
gondii ile enfekte oldugu bildirilmektedir, bu da
onu yaygin bir patojen olarak siniflandinlabilir hale
getirmektedir. Hastalik Kontrol ve Korunma Merkezleri
[Centers for Disease Control (CDC)], Amerika Birlesik
Devletleri’nde (ABD) T. gondii enfeksiyonunun gida
kaynakli 6nemli bir hastalik oldugunu ve 60 milyondan
fazla insani etkiledigini bildirmistir. Saglikli bireylerde
enfeksiyonlar genellikle asemptomatik seyrederken,
bagisiklik sistemi baskilanmis hastalarda ciddi ve
hayat1 tehdit edici olabilir. T. gondii AIDS hastalar,
kemoterapi gorenler ve doku nakli hastalarn gibi
bagisiklik sistemi baskilanmis bireylerde reaktivasyon
ile, kronik enfeksiyona yol acarak olumciil ensefalitle
sonuclanabilir (3, 4). T. gondii, seksiel ve aseksuel
olmak uzere iki farkli yasam dongusine sahiptir.
Parazitin seksiiel cogalmasinin gerceklestigi kedigiller
T. gondii icin kesin (son) konaktir. Enfekte olan diger
tum canlilar ise ara konaktir (5, 6). Omurgali sicakkanli
hayvanlarin hemen hepsini ve insanlari iceren, genis
bir ara konakci yelpazesine sahiptir. Parazit tim
enfekte edebilmektedir (7).
T. gondii, kedi tirlerinde yalmzca sindirim sistemi

cekirdekli hucreleri
epitelinde eseyli iireme gerceklestirebilir. Ote yandan
parazit, insanlar ve ciftlik hayvanlar da dahil olmak
uzere tum sicakkanli hayvanlarda eseysiz olarak
cogalir (8).

Bu derlemede, T. gondii enfeksiyonu sirasinda;
parazitin hiicre ici yasam stratejilerinin, konakta
tetikledigi immun mekanizmalar ve konak-parazit
arasindaki karmasik iliskiyi aydinlatmaya yonelik
yapilan guncel arastirmalarin gozden gecirilmesi
amaclanmistir.

Morfoloji ve yasam dongiisii
T. gondii’nin takizoit, bradizoit ve sporozoit
olmak uzere tc morfolojik sekli bulunmaktadir. (5).
Ookist iki adet sporokistten, her sporokist ise
dort sporozoitten olusur. Parazitin bu ookist formu,
kedi ince bagirsaklarinda gerceklesen seksiiel dongii
sonucu olusmakta ve insan dahil, kuslar ve tim
sicak kanli hayvanlarn enfekte edebilmektedir (9).
Kedigillerin yasamlan boyunca bircok kez reenfekte
olduklar ve her seferinde, bir ile u¢ hafta sire ile her
glin milyonlarca nonenfeksiyoz nonsporile ookistleri
diskilart ile cevreye vyaydiklan bilinmektedir.
Kedilerin bilinen diskilama aliskanliklar da ookistlerin
direkt gilines 15181na maruz kalmasini ve kurumasini
onlediginden dolay1, parazitin neslinin devamina
katkida bulunmaktadir (7).
hizli  cogalan

(takizoitler) konakcidaki parazit populasyonunun say1

Asekstiel  olarak trofozoitler
olarak artmasindan sorumludur. Konak, doku kisti veya
ookist tiikettiginde; bradizoitler veya sporozoitler,
konakginin bagirsak epitelini enfekte ettikten sonra
asamali olarak trofozoitlere donusir. Trofozoitler,
enfeksiyonun akut doneminde kan dolasim yoluyla
tim vicuda yayilir, bircok hiicreye invaze olur ve
doku hasarini baslatir. Ayn1 zamanda fetusa bulastan
sorumludur. Daha sonra takizoitler, latent enfeksiyon
evresi olan bradizoitlere donusur (5, 10, 11).

Konagin immiin sisteminin devreye girmesi ile
takizoitler immin yamttan ka¢cmak ve metabolik
ihtiyaclarin1 en aza indirmek icin kist icinde yavas
cogalan bradizoit formuna doniismektedirler. Doku
kistleri icinde bazen birka¢ tane bazen de binlerce
sayida bradizoit bulunabilir (11). Doku kistleri en sik
beyin, goz, iskelet ve kalp kas1 dokularinda gorilirler
ancak akcigerler, karaciger ve bobrekler gibi ic
organlarda da gelisebilirler. Bozulmamis doku kistleri
konakcida herhangi bir zarara ve inflamatuvar yanita
neden olmadan konakg¢inin yasami boyunca varligin
surdurebilir (5).

T. gondii’nin yasam dongusu iki ireme asamasindan
olusur: Bunlar sirasiyla kesin ve ara konaklarda olmak
uzere seksiel ve aseksuel asamalardir (12).
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Bulas

Doku kistleri olan hayvanlarin az pismis etlerini
yemek, kedi diskisi ile kontamine gida tuketmek
(ookistlerin yutulmasi ile), kan veya organ nakli,
anneden bebege transplasental bulas olmak Uzere
insanlar parazit ile dort farkli yoldan enfekte olabilir
(5, 13).

Epidemiyoloji

CDC, ABD’de 60 milyondan fazla insanin T.
gondii ile enfekte oldugunu tahmin etmektedir.
Avrupa Birligi’nde resmi olarak yalmzca konjenital
toksoplazmozis rapor edilmistir ve 2018’de 208 vaka
bildirilmistir (14).

Kuzey Amerika ve Avrupa’da,
farelerdeki viriilans1 ve kist olusturma yetenegi

biuyume hizi,

acisindan farklilik gosteren lc¢ ana Toxoplasma
genotipi (tip I, Il ve Ill) tamimlanmistir. Tip | suslar
hizli biyur, yuksek morbiditeye sahiptir, daha az doku
kisti olusumuyla bilinir ve hiperviriilenttir. Tip Il ve tip
Il suslar daha dusuk replikasyon oranlarina sahiptir.
Dustik morbidite ve kolayca doku kisti olusumuyla
birlikte yuksek oranda kronik enfeksiyona yol acarlar
ve hipovirllenttirler. Tip Il suslar Avrupa ve Kuzey
Amerika’da baskinken, daha az siklikta gorilen tip
Il suslar diinya capinda bir dagilima sahiptir. Diinya
genelinde en az gorulen genotip Tip | suslaridir (14,
15). Avrupa’da genotip Il yaygindir ve enfekte olan
bireylerin % 80-90’1 asemptomatiktir (5).

T. gondii seroprevalansi yasa, cografi bolgeye,
neme, konagin beslenme aliskanliklarina ve
sosyoekonomik gore  degismektedir.
Seroprevalans cografi bolgeler arasinda biiyik

farkliliklar gosterir, ancak diinya capinda yetiskinlerde

durumuna

%10-97.4 arasinda degismektedir (7). Seroprevelans
Kuzey Amerika, Giiney Dogu Asya, Kuzey Avrupa’ da
dusuk (%10-30), Orta ve Guney Avrupa llkelerinde
orta diizeyde (%30-50), Latin Amerika ve tropik
Afrika Ulkelerinde ise yiuksek bulunmustur (16).
Ulkemizde farkli bélgelerde yapilan arastirmalarda,
seroprevalans %28.3-69.6 arasinda degismektedir (5).
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Patogenez

insanlarda ve hayvanlarda; parazit susunun
viriilans1, parazitin konaga giris miktar, genetik
altyapi, cinsiyet ve immunolojik durum gibi faktorler
T. gondii enfeksiyonun klinik seyrini etkiler (17).
Bradizoit iceren az pismis etin veya ookist icindeki
sporozoitlerle kontamine olmus gidalarin yenmesinden
sonra bradizoitler veya sporozoitler ince bagirsak
limenine salinir ve burada bagirsak enterositlerini istila
eder (18). Enterositlerin icinde cogalan bradizoitler
ve sporozoitler morfolojik degisim gecirerek takizoit
forma donusdurler. Takizoitler konak hiicre membranin
kullanarak, icinde cogaldiklari membrantz bir yapi
olan parazitofor vakuolu (PV) olustururlar (4, 18,
19).
kismi konak hiicre zanna aittir T. gondii konak

PV membramnin lipit bilesiminin buylk bir

hiicrede PV’ler icinde bulunur. Konak hiicrenin istilas

sirasinda  takizoitlerden sentezlenen proteinler
PV’nin icine ve PV’nin disina salimir. Konak hiicreye
ilk tutunmay1 saglayan proteinler yiizey antijenleridir
(SAG). Konak istilasinda baslica rol oynayan diger
proteinler; mikronemler (MIC), roptriler (ROP) ve
yogun granillerdir (GRA). Bu proteinler aym isimleri
tasiyan, parazite ait salgi organellerinden salgilanir.
ROP’lar ve MIC’ler T. gondii’nin apikal ucunda
lokalize olurken, GRA'lar dagilmis halde bulunurlar.
ROP proteinleri PV’nin olusumunda ve konak hiicre
membranina penetrasyonunda, MIC proteinleri T.
gondii’nin hareketliligi ve adezyonunda rol oynar.
GRA proteinleri vakuol icinde parazitin cogalmasi
ve yasamin devam ettirebilmesi icin gereklidir (20-
22). ROP16 parazit icin kritik bir virulans faktorudur,
istila sirasinda konakcinin hiicre sitozoliine salgilanir,
sinyal donusturicu ve transkripsiyon aktivatori STAT3
ve STAT6’y1 fosforile eder. STAT6’nin fosforilasyonu,
parazit icin konakcidan elde edilen temel bir besin
maddesi olan mevcut argininin tiiketilmesine neden
olan arginaz-1’in aktivasyonuna yol acar. Arginaz-1,
L-arginini hidrolize ederek iire ve ornitin uiretir; bunlar
parazit icin besin kaynagidir. Ayn1 zamanda nitrik oksit
(NO) Uretimi icin arginin onemli bir substrattir. Arginin
yoklugunda, makrofajlarin hiicre ici patojen yikimi icin



temel bir mekanizma olan NO Uretimi gerceklesmez.
Ek olarak ROP16, interlokin (IL)-4 ve IL-10 Uretimini
uyararak bagisiklik yanitin1 azaltir (23).

Konak dogal bagisikliginin modiilasyonunda baslica,
PV ile konakg1 sitozolu arasinda mevcut olan ve konakgi
hiicreye salgilanan cesitli GRA proteinleri gorev alir

aktive ederek makrofajlarda IL-12, IL-18 ve IL-1B8 gibi
inflamatuar sitokinlerin Giretimini uyanr (25, 26). GRA18
anti-inflamatuar sitokinleri indukler ve interferon
gama (IFN-y) yamtim ve NF-kB aktivasyonunu baskilar
(24). GRA12, konak savunmasi icin ana sitokin olan

IFN-y direnci icin onemli bir virlilans faktoru olarak

(24).

GRA15, nukleer faktor kappa B (NFkB) yolunu

tanimlanmistir (27).

Tablo 1. insanlarda T. gondii’ ye kars1 diizenleyici sitokinlerin profili (27)

e < Sinerjistik Antagonistik
Sitokin Bagisikhik yaniti Kaynak Temel rol iliski iliski
. . . Makrofaj, NO ve GTPaz sinyal
INFy Proinflamatuar o) ot T lenfo§1tler aktivasyonuyla T. gondii’ye kars TNFa ve IL18 IL4 ve IL10
ve NK hiicreleri < >
koruma saglar.
TNFa Proinflamatuar Makrofa;ga'lz'olg['nfosu ve Akut inflamatuar yanitta yer alir. IFNy ve IL12 IL4 ve IL10
IL18 Proinflamatuar Endotel hiicresi Akut faz yanitinda rol oynar. TNFa L4
Makrofaj ve NK hiicrelerinin litik
IL2 Proinflamatuar CD4" T lenfosit eliailissings Heiizill I [Erisiio: IFNy L4
cogalmasini ve IFNy saliniminm
indukler.
Th1 lenfositlerin urlinlerini antagonize Th2
L4 Antiinflamatuar Bazofil eder, uzun siire maruz kalma kronik s . Th1 sitokinleri
. sitokinleri
toksoplazmozise yol acar.
IL5 Pron)ﬂamatuar (kronik) Mast hiicresi Akut ve kronik toksoplazmozisde IL4 (a'kut IL12
Antiinflamatuar(akut) koruyucu rol oynar enfeksiyon)
Bagisiklikta pleitropik bir rol oynar;
Makrofaj, TE ve okiiler toksoplazmozisde IL12. IFNY. ve
IL6 Proinflamatuar endotel hiicresi, bariyer olusturur, NK hiicrelerinin IL18 ve TNFa ,IL27Y’
monosit,fibroblast aktivitesini artirir, T ve B lenfositlerin
olgunlasmasim saglar.
L7 Proinflamatuar DC, hepansit,_endotel Bellek CD8‘NT lenfositlerin gelisiminde IL15 IL4 ve IL10
hiicresi onemli rol oynar
Hiperinflamasyonu sinirlar, CD4* T
. CD4* T ve B lenfosit, DC, lenfositlerin aktivitesini kontrol eder,
11 AR makrofaj, mast hicresi makrofaj ve notrofillerin mikrobisidal b iEvE
fonksiyonundan sorumludur.
IL12 Proinflamatuar DC, makrofaj, notrofil INFy Uiretiminin ana kaynagidir. TNFa IL4 ve IL10
NK hiicrelerin, CD8* T ve
IL15 Proinflamatuar Mononiikleer fagositler intraepitelyal lenfositlerin IL12 ve IL7 IL4 ve IL10
fonksiyonunda ve gelisiminde rol oynar
. . Notrofillerin proliferasyonu ve
IL17A Proinflamatuar e yéT_!enfo_SItler, N aktivasyonunda gorev alan dogal L2, Uiy IL4 ve IL10
hiicresi < AR ve IL6
bagisiklik sitokinidir.
Makrofai ve diger bazi NK hiicreleri ve T lenfositler
IL18 Proinflamatuar ) ve dig tarafindan INFy IL12 IL10 ve IL6
hiicreler .
Uretiminde rol alir.
123 Proinflamatuar Makrofaj ve DC’ler EE i BLS 0t v IL12 IL10, IL4 ve IL6
lenfositleri uyarir.
B Beyin, goz ve gastrointestinal sistemde AL, S
TGFB Antiinflamatuar Intraepitelyal lenfosit yin, 80z ve g IL12 IFNy, IL6, ve
antiinflamatuar rol oynar. IL12

Pleitropik sitokin: Birden cok hiicre tipi iizerine etkili olan sitokin IFN (interferon), IL (interlskin), TNF (Timdr Nekroz Faktor), TGF
(Transforme Edici Buylime Faktori).
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Salgilanan parazit proteinlerini (GRA, SAG, ROP...)
iceren PV’ler icinde parazitler, lizozomal flizyon
ve sonucunda gelisen konak hiicre asiditesinden ve
fagositozdan korunurlar (17, 22). Takizoitler PV’nin
icinde hizla ¢cogalir ve ardindan komsu hiicreleri istila
etmek icin aktif olarak konak hiicreden cikarlar.
Serbest kalan takizoitler bu istila, cogalma ve cikis
dongtisiine devam eder. Litik dongi olarak adlandirilan
bu siirec, bircok kez tekrarlandiginda onemli dlciide
doku hasarina neden olur ve hastaligin akut fazindaki
semptomlardan sorumludur (19, 28).

T. gondii’ye ilk maruziyetten sonra takizoitlerin
hizla cogalmasi, konak dokularina yayilmasi ve doku
hasar1 ile sonuclanan akut enfeksiyon ortaya cikar.
Akut enfeksiyon donemi, immunkompetan bireylerde
genellikle bagisiklik sistemi tarafindan kontrol altina
alinir. Ancak immunkompromize bireylerde ensefalit
gibi ciddi ve muhtemelen olimcil komplikasyonlar
gelistirme riski bulunmaktadir. Akut donemin sonunda
bagisiklig
olustugu zaman takizoitler yavas bilyliyen bradizoit

ve kronik donemin basinda, konakgi
formlarina farklilasarak, basta merkezi sinir sistemi
(MSS) ve kas olmak uzere doku Kkistleri icinde
yerlesirler. Doku kistleri akut enfeksiyondan ii¢c giin
sonra olusmaya baslar ve enfeksiyondan yedi hafta
sonrasina kadar sayisiz hale gelir ve muhtemelen
konagin yasami boyunca varligim siirdirir. Konak
bagisikigi baskilandiginda bradizoitler, takizoitlere
donuserek yeniden aktif hale gelebilir. Ara konaklarda
uzun sure kalabilme yetenekleri nedeniyle
bradizoitler, parazitin yasam dongusiinde onemli bir
rol oynar (19, 29).

konak immiin

T. gondii’ye kars yaniti,

sporozoitler veya bradizoitler enterositleri istila
ettigi anda baslar. Parazit enfeksiyonuna yanit olarak
enfekte enterositler tarafindan salgilanan kemokinler
sayesinde lOkositler lamina propriaya goc eder ve
burada toplanir. Enfeksiyondan 48 saat sonra lamina
propria ve lenf diuglimlerinde takizoitler goriilebilir.
Takizoitler, makrofajlar ve dendritik hucreleri
(DC’ler) enfekte ettiginde, konagin dokularina hizla

yayilabilir. Sonunda, bagisiklik sisteminin baskisi ve
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diger bilinmeyen faktorler, kronik enfeksiyonla iliskili
aseksuel asama olan bradizoite donusumu tetikler.
Farelere bradizoit inokiile edildiginde, parazitler
ookist alimiyla enfekte olan farelere kiyasla daha hizli
yayilir. inokiilasyondan bir saat sonra, fare bagirsak
epitelinde bradizoitler tespit edilir ve iki saat icinde
takizoitlere farklilasma meydana gelir (18).

Takizoitlerin bradizoitlere farklilasmasi in vivo
stres kosullan tarafindan tetiklenir. Alkali ph, yliksek
151, besin acligi, spesifik ilaclarin kullanimi gibi cesitli
durumlarda da takizoitler bradizoitlere farklilasabilir.
Aynica IFN-y, IL-6 gibi sitokinler ve NO bradizoit
farklilasmasini indukler (19).

Semptom ve klinik bulgular

immunkompetan bireylerde kazanilmis
toksoplazmozis olgularinin %90°1 asemptomatiktir.
Anneden

bebege konjenital olarak gectiginde,

yenidoganlar ve immunkompromize bireylerde
goriildigiinde enfeksiyon agir seyrederek yasami
tehdit edebilmekte veya sekel nedeni olabilmektedir

2, 7).
immnunkompetan yetiskin ve cocuklar

Semptomatik olgularda en sik rastlanan klinik
bulgu; izole, gecici servikal veya oksipital nonsupuratif
ve agrisiz lenfadenopatidir (17). Lenfadenopatiye;
ates, bas agrisi, terleme, kas agrilan gibi enfeksiyoz
mononukleoz benzeri tablo eslik edebilir. Farenjit,
hepatosplenomegali, yaygin makiilopapiiler dokiintu
gorilebilir. Bazen haftalar hatta aylarca suiren “grip
benzeri” semptomlar gorilebilir (5). Akut enfeksiyon
geciren baz1 yetiskin hastalarda okiiler toksoplazmozis
gorulebilir. Yetiskinlerde koryoretinit, konjenital
hastaligin gec bir belirtisi ve/veya reaktivasyonu
olarak kabul edilmektedir. Saglikli bireylerde nadiren
miyokardit, hepatit veya

polimiyozit, pnomonit,

ensefalit ortaya cikabilir (17).
immunkompromize hasta

immunsupresif hastalarda goriilen vakalarin cogu,
latent T. gondii enfeksiyonunun reaktivasyonundan

kaynaklanmaktadir (17). Bu bireylerde latent



enfeksiyonun aktivasyonu olumcil
(TE),

pnomoniye neden olabilir (7). Akut solunum yetmezligi

toksoplazmik

ensefalit miyokardit, koryoretinit veya

ve septik soka benzer hemodinamik anormalliklerle
seyreden multiorgan tutulumu seklinde de ortaya
cikabilir. kemik iligi

Toksoplazmozis pnomonisi,

nakli alicilarinda ve AIDS’li hastalarda daha sik
gorilmektedir. Enfeksiyondan en sik etkilenen bolge
MSS’dir  (17). Klinik,

norolojik defisitli veya defisitsiz akut konflizyonel

subakut ensefalitten fokal

bir duruma kadar degisiklik gosterebilir. Bas agrisi,
mental durum degisiklikleri, nobetler, fokal motor
defisitler,
bulgular, hareket bozukluklari, duysal anormallikler,

kraniyal sinir anormallikleri, serebellar

noropsikiyatrik bulgular gorulebilir. En tipik fokal
norolojik bulgular hemiparezi ve afazidir (1, 17).

AIDS’li hastalarda hiicresel immiinitenin progresif
kayb1 (CD4+ T lenfosit sayis1 200 hiicre/pL’nin altinda)
sonucu latent T. gondii doku kistlerinin reaktivasyonu
ile TE olusmaktadir (3, 30).

Gebelikte toksoplazmozis

Akut T. gondii enfeksiyonu cogu hamile kadinda
asemptomatiktir ve enfeksiyonun en sik gorllen
klinik belirtisi lenfadenopatidir. Ancak enfeksiyon
fetusa bulasmayla sonuclanabilir ve fetusa yonelik
risk annedeki semptomlarla iliskili degildir (1).
Gebelik oncesinde gecirilen T. gondii enfeksiyonu,
fetusta risk olusturmaz. Gebelikte veya gebelikten
4-8 hafta once gecirilen akut enfeksiyonda veya
immunsupresyon nedeniyle reaktivasyon gosteren
kadinlarda parazit transplasental
Akut
trofozoitler plasentay1 gecebilir. Gebelik doneminde
fetusa T. gondii gecisi gestasyon haftasi ile iliskilidir.
Gebeligin erken doneminde gecirilen akut enfeksiyon

olarak fetusa

bulasabilir. enfeksiyondan sorumlu olan

fetal bulasma acisindan dusuk risk olustururken,
ileri gebelik haftalarinda gecirilen akut enfeksiyon,
fetal enfeksiyon riskini artirmaktadir (31). Konjenital
hastalik riski,
esnasinda ise %10-25, ikinci trimesterde ise %20-25,

maternal enfeksiyon ilk trimester

Uciinci trimesterde ise %60-90 olarak bildirilmektedir.

Enfeksiyonun 10 ile 24. haftalarda bulasmas1 ciddi
fetal hasara neden olurken, 26 ile 40 haftalik donemde
olan bulasma fetusta asemptomatik ya da subklinik
hastaliga neden olur (1). Yenidoganlara uygun tedavi
yapilmazsa cocukluk veya erken eriskinlik doneminde
retinokoroidit ve norolojik defisit gelisebilir (31).

Konjenital toksoplazmozis
Takizoitlerin transplasental gecisi ile konjenital
enfeksiyon meydana gelmektedir. Ultrasonografik

degerlendirmede kalsifikasyonlar,
ventrikiler dilatasyon, hepatik genisleme, asit ve

intrakraniyal

artmis plasental kalinlasma konjenital toksoplazmozisi
dusundiren bulgulardir. Konjenital toksoplazmozis,
dogumda tamamen asemptomatik olabilecegi gibi,
ciddi norolojik ve okiler tutulumla da seyredebilir.
Diisiik, erken veya 6li doguma nadiren rastlanmaktadir.
Konjenital  toksoplazmozisli ~ bebeklerin  biiylk
cogunlugunda (yaklasik %75) dogumda belirgin bir
klinik bulgu gorilmez. Tanimlama genellikle rutin
yenidogan ve anne taramasi sirasinda gerceklesir (32).

Konjenital
hidrosefali, mikrosefali, intrakraniyal kalsifikasyonlar,

koryoretinit, sasilik, korlik, epilepsi,

toksoplazmozisli yenidoganlar;
psikomotor
veya mental retardasyon, trombositopeniye bagli
petesi ve anemi gibi cok cesitli klinik bulgularla
gelebilir. Koryoretinit, hidrosefali ve intrakraniyal
kalsifikasyonlan iceren klasik triad ise oldukca nadir
gorulir (17). Maternal enfeksiyon her zaman fetal
enfeksiyonla sonuclanmadigindan fetal enfeksiyonun
olusup olusmadiginin  belirlenmesi kritik Oneme
sahiptir (31). Fetusta konjenital
testi, annenin enfeksiyonu dogrulandig

toksoplazmozis
zaman
veya kalsifikasyonlar veya serebral
ventrikiiler dilatasyon gibi sonografik bulgularin
oldugu durumlarda yapilmalidir. Amniyotik sividaki T.

intrakraniyal

gondii DNA’sinin pozitif PCR sonucu fetustaki taniyi
dogrular (32). Yanlis negatiflik riskini azaltmak icin
PCR, 18. gebelik haftasindan sonra onerilmelidir (31).

immunite

T. gondii takizoit formuna doniistiikten sonra dogal
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bagisikik mekanizmalarim giiclii bir sekilde uyarr.
Parazit kontroliinden baslica sorumlu dogal bagisiklik
hiicrelerinden biri notrofillerdir ve aynm zamanda IL-
12 kaynagidir. DC ve makrofajlar profesyonel antijen
sunan hicrelerdir ve IL-12 de Uretirler. TE’de, beyinde
parazitlerin  cogalmasinin  kontrol edilmesinde,
ozellikle inflamatuvar monositler ve mikroglialar

(timor nekroz faktorii alfa (TNF-a), NO, IL-1a ve IL-6

Ureterek) kritik oneme sahiptir (33) (Sekil 1). Kuvvetli,
etkin bir immin yanmit, T. gondii’nin periferik kandan
tamamiyla temizlenmesini ve tum dokulardaki takizoit
miktarinin onemli olclide azalmasim saglamaktadir.
immiinokompetan konaklarda, doku kistleri yillarca
varligim sirdirebilir, bagisiklik,

ortadan kaldirmaz (29).

latent enfeksiyonu

® o O
[ McP-1 QL2
MIP-2 CCL-3, CCL-4
IL-15

Enfekte
| Dendritik Hucre

lll.-l2
Hu'::(eu j IFN-y
L

Dogal Badigiklik | <

[Kazamlmls 8a9|$nkth

IL-12

¢l

A

IFN- b Y v [ s
Y b {,\( [A\tkovJ

olugumu

IL-21, CO8 T hucrelerini tukenmemes: |

<IN destenler |
IFN-y
TNFa,
Nitrik oksit
—_—
IL-1
IL-6
Inflamatuar
Monosit

Sekil 1. T. gondii’ye kars1 immiin yanit

Enfekte enterositlerden, monosit kemotaktik protein-1 (MCP-1/CCL2) ve makrofaj inflamatuar protein-2 (MIP-2/CXCL8)
gibi glicli kemokinler salgilanir. Bu kemokinler, dolasimdaki notrofillerin ve inflamatuar monositlerin enfeksiyon bolgesine
gbciinii tetikler. inflamatuar monositler, dendritik hiicrelere (DC) ve makrofajlara farklilasir ve burada nétrofillerle birlikte
enfeksiyona yanit olarak IL-12 uretirler. Toll like reseptor 11 (TLR11) ve TLR12, T. gondii tirevi profilin proteini icin
ana reseptorlerdir. TLR, patojenlerin taninmasinda ve DC’lerin aktivasyonunda merkezi bir rol oynar. TLR’lerin T. gondii
ylizeyinde eksprese edilen ligandlarla etkilesimi ve sonrasinda miyeloid farklilasma alani-88’e (MyD88) baglanmas1 sonucu
makrofajlarda ve DC’lerde STAT-1 ve NF-kB gibi hiicre ici sinyal yolaklarn aktiflesir ve IL-12 tretimi gerceklesir. IL-12, NK
hiicrelerini ve CD4+ ve CD8+ T lenfositlerini IFN-y Uretmeleri icin uyanr. Fonksiyonel CD4+ T lenfositleri, uzun vadeli CD8+
T lenfosit bagisikiginin korunmasi icin kritik olan IL-2 ve IL-21’i {iretir.

496

Turk Hij Den Biyol Derg



Dogal ve nonspesifik immiin cevap

Organizmayla ilk karsilasan yer bagirsak

mukozasidir (4). Diger bircok hiicre ici patojen
gibi, dogal immiinite T. gondii enfeksiyonuna kars
ilk savunma hattidir. immiin yanit patojenle iliskili
molekiillerin (PAMP’lar); TLR’ler (Toll like reseptorler),
C tipi lektinler ve Nod benzeri reseptorler gibi patern
tamima reseptorleri (PRR) araciligiyla taninmasiyla
(33). PRR’ler tarafindan

taninmasi, TNF-a, IL-6 ve IL-12 dahil olmak lizere

baslamaktadir ligand
proinflamatuar sitokinleri indikler (4).

Akut
makrofajlar, notrofiller, DC’ler ve dogal 6ldiiriict (NK)

enfeksiyonun erken asamalarinda
hiicreleri enfeksiyonu sinirlamak icin IL-12, IFN-y ve
TNF-a iireterek parazit ¢cogalmasinin kisitlanmasinda
onemli bir rol oynamaktadir (29) (Sekil 1). IFN-y
uyarimi, sinyal donusturicu ve transkripsiyon
faktoruni (STAT1) aktive eder. IFN-y’nin STAT1’i
aktive etmesi, NFkB sinyalini kullanan TNF-a, IL-1
ve CD40L gibi diger faktorlerle sinerji olusturur. Bu
uyaranlar birlikte, T. gondii’ye direnc icin kritik
olan, indiklenebilir nitrik oksit sentazi (iNOS) ve
bagisiklikla ilgili GTPazlarn (IRG’ler) kodlayan cok
sayida genin ekspresyonunu indiikler (34). Parazit
transkripsiyon faktorlerinin niikleer translokasyonunu
engelleyerek, makrofajlarin IL-12 veya TNF-a uretme
yetenegini inhibe edebilir ve boylece parazit konagin
bagisiklik tepkisinden kacabilir (29).

IL 12 liretimi

Notrofiller ve inflamatuar monositler, ince

bagirsaginin limeninde ilk tespit edilen hiicrelerdir.

Enfekte enterositlerden, monosit kemotaktik
protein-1 (MCP-1/CCL2) ve makrofaj inflamatuar
protein-2  (MIP-2/CXCL8) gibi guclu kemokinler

salgilanir. MCP-1 ve MIP-2 gibi enfeksiyon bolgesindeki

hiicrelerden salgilanan kemokinler, dolasimdaki
notrofillerin ve inflamatuar monositlerin enfeksiyon
bolgesine gocunu tetikler. Enflamatuar monositler
DC’lere ve makrofajlara farklilasir ve burada
notrofillerle birlikte enfeksiyona yanit olarak IL-12

uretirler (18) (Sekil 1). Antijen uyarnnminm takiben

makrofajlar ve DC’ler tarafindan salinan IL-12 akut
enfeksiyon sirasinda anti-T. gondii aktivitesi icin
kritiktir (29).

TLR, ve DC’ler)
inaktivasyonunda merkezi bir rol oynar (35). T. gondii

patojenlerin  taninmasinda
GPI (glikosil fosfatidil inositol) ile bagli proteinlerin
TLR 2 ve 4 tarafindan, profilin proteinin TLR11 ve

12 tarafindan taminmasi, guclu sitokin tepkilerini

indikler (36). TLR’ye bagl IL-12 dretiminin
induksiyonunda CD8+ T lenfositler ve DC’ler, en
onemli hiicrelerdir (37). T. gondii enfeksiyonu

sirasinda hiicrelerin IL-12 liretme yetenegi, TLR icin
bir adaptor molekul olan miyeloid farklilasma faktori
88’in (MyD88) aktivasyonuna baglidir (18). TLR’lerin
T. gondii yizeyinde eksprese edilen ligandlarla
etkilesimi ve sonrasinda miyeloid farklilasma alani-
88’e (MyD88) baglanmasi
ve DC’lerde STAT-1 ve NF-kB gibi hiicre ici sinyal
yolaklar aktiflesir. TLR11-12, parazit icin gerekli bir

sonucu makrofajlarda

aktin baglayic1 protein olan profilini tamr (Sekil 1).
Bu protein parazitin hareketliligini ve konak hiicre
istilasim duzenler (4, 18, 37).
geninin silinmesi, DC’ler tarafindan proinflamatuar

Parazitteki profilin

sitokinlerin Uretimini ortadan kaldinr (35). DC’ler,
T. gondii profilinin taninmasinda ve ardindan MyD88
araciigiyla  hiicre ici sinyal yolaklarinin aktive
edilerek TH1 aktivasyonunda, IL-12 ve CCL2 Uiretiminin
induklenmesinde cok onemli bir role sahiptir. MyD88
eksikligi olan farelerde, T. gondii enfeksiyonunu
takiben IL-12 ve IFN-y’nin Uretimi kusurlu bulunmustur.
IL-12 tedavisinin MyD88 eksikligi olan fareleri T.
gondii enfeksiyonundan koruyamadigi gézlenmistir.
Bu gozlem, TLR kaynakli MyD88 aktivasyonunun T.
gondii’ye kars1 konak direnci icin gerekli oldugu fikrini
dogurmustur (4, 18, 37). Ayrica kemokin reseptorii
CCRS5 eksikligi olan farelerde T. gondii enfeksiyonuna
yanit olarak IL-12 Uretiminin azaldig1 gosterilmistir. T.
gondii’den turetilmis siklofilin-18 (TgCyp18), DC’ler
uzerinde CCR5 tarafindan tespit edilir, boylece IL-12
ekspresyonu uyanlir (4).

insanlar fonksiyonel TLR11’den ve TLR12 geninin
tamamindan yoksundur, ancak yine de koruyucu bir
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bagisiklik tepkisi olusturma kapasitesine sahiptirler.
T. gondii profilini, insanlarda diger reseptdr siniflan
tarafindan tannabilir veya T.  gondii profilini
inflamazom aktivasyonunu tetikleyebilir (37). TLR11
ve TLR12 yoklugunda TLR7 ve TLR9’un insanlarda
T. gondii’nin  taninmasinda roli  olabilecegi
dusunulmektedir ancak insan DC’leri, monositleri
ve notrofillerinde TLR’den bagimsiz farkli  bir
mekanizmanin islev gormesi muhtemeldir. CD16+
monositler ve DC1 dendritik hiicreler, insan periferik
kaninda T. gondii’ye yanit olarak IL-12 ve TNF-a
ureten baslica miyeloid hiicre populasyonlaridir.
Parazitin fagositozu ve lizozomal asitlesme ile sitokin
uretimi tetiklenmektedir. Ayrica T. gondii profilini,
insan monositlerini TLR5’e bagimli bir sekilde IL-6 ve
IL-12 salgilamasi icin uyarmaktadir (37-39).

Fare DC’leri biyiik miktarlarda IL-12 Uretirken,
insanin T. gondii’ye tepkisi agirlkli olarak CCL2
ekspresyonuyla karakterizedir. insan monositleri ve
DC’leri, parazitle enfekte olmus hiicrelerden salinan
alarmin S100A11 proteinini algilar ve monositlerin
enfeksiyon bolgesine toplanmasi icin CCL2 salgilar

(33, 40).
Edinsel immun cevap

T. gondii enfeksiyonuna kars1 konakta hem
hiicresel hem de hiimoral immiin yanit uyarilmaktadir
(21). Edinsel bagisiklik yaniti, TLR’ler gibi PRR’lerle
patojenlerin taninmasindan sonra, antijen sunan
[APC’ler DC)]
baslatiir (11). IL-12 ireten DC’ler sadece dogal

yamtin uyarilmasinda degil,

hiicreler (makrofaj, tarafindan
adaptif bagisikligin
sekillenmesinde de onemli rol oynamaktadir (3) (Sekil
1). T. gondii enfeksiyonuna yanit olarak DC’lerin ve
makrofajlarin aktivasyonu, IL-18 ve TNF-a gibi cesitli
sitokinlerin uretimiyle sonuclamr. Bu sitokinlerin
dretimi IL-12 bagimlidir. DC’lerde, makrofajlarda
uretilen IL-12, NK hicrelerin, CD4+ T ve sitotoksik
CD8+ T lenfositlerin proliferasyonunu uyararak IFN-y
tretimine yol acar (4) (Sekil 1). CD4+ T lenfositleri,
T hiicresi buyume faktoru olan IL-2 Uretir. IL-2 ve

IFN-y; CD4+ ve CD8+ T lenfositlerin aktivasyonunu,
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CD8+ sitotoksik T lenfositlerin oldirme kapasitelerini
arttinr. IFN-y, STAT-1 yoluyla, NO, reaktif oksijen
tiirleri (ROS) ve bagisiklikla diizenlenen GTPazlar
(IRG’ler) gibi antiparazitik urtinlerin olusumuna yol
acar (11). Calismalar normalde aviriilent olan T.
gondii suslarinin, T lenfosit eksikligi olan hayvanlarda
oldukca viriilan hale geldigini gostermektedir (29).

B lenfositlerin T. gondii enfeksiyonuna karsi
koruyucu rolu kapsamli bir sekilde tanimlanmamis olsa
da yapilan calismalar B lenfosit eksikligi olan farelerin
toksoplazma enfeksiyonuna karst  duyarliiginin
artigim gostermistir. T folikiiler yardimc1 hiicreler
(Tfh) aracii B lenfosit yamitinin, toksoplazmaya
kars1 koruyucu bagisikliktaki roliinii ortaya koyacak

arastirmalara ihtiyac oldugu dusiinilmektedir (33).
Hiicresel immunite

Hicresel imminite, konakc1 tarafindan T.
gondii’ye kars1 kullanilan baskin, spesifik, koruyucu
bagisikliktir. Makrofajlar, T lenfositler, NK hiicreler
ve sitokinler spesifik hiicresel immiin yanitlarda rol
oynayan baslica unsurlardir (29). Toksoplazmaya
kars1 hiicresel bagisikikta hem CD4+ hem de CD8+
T lenfositler etkindir ve CD8+ T lenfositler kronik
enfeksiyonu kontrol altinda tutmada baskin bir rol
oynar. NKile birlikte CD4+ T lenfositler akut enfeksiyon
sirasinda IFN-y’nin ana kaynagidir. HIV hastalarinda,
CD4+ T
kontroluindeki 6nemi daha net anlasilmistir (33).

T. gondii’ye ait antijenik yapidaki peptidler

lenfositlerin T.  gondii enfeksiyonunun

major histokompabilite kompleks sinif 1I’ye (MHC II)
baglanip profesyonel APC’ler (izerinden CD4+ ThO
(naif) lenfositlere sunulur. IFN-y, sinyal iletici ve
transkripsiyon 1 aktivatori (STAT1) aktiflestirerek
T-bet’i duzenler ve Th1 farklilasmasin1 uyarr.
APC’lerden IL-12, STAT4 bagimli  bir
mekanizmayla IFN-y Uretimini glclendirir. T-bet,
T-box ailesinin bir uyesidir ve Th1 farklilasma ve
fonksiyonlarnn ile iliskili anahtar transkripsiyon
faktorudur. T-bet eksik T hucreler Th1 lenfositlere
farklilasamaz. Th1 farklilasmasinda en onemli
sitokinler IFN-y ve IL-12’dir. IL-12 daha fazla CD4+

Uretilen



Th1 olusmasin1 saglayarak hiicresel immiin yaniti
guclendirmektedir (21, 41). Farklilasmadan sonra
Th1 lenfositler, IL-2, IFN-y, TNF-a gibi makrofaj, NK
hiicrelerive CD8+ T lenfositleri uyaran proinflamatuvar
sitokinleri uretirler (Sekil 1). Th1 lenfositler IL-2
salgilayarak; kronik enfeksiyonla savas icin gerekli
olan CD8+ T lenfosit bagisikiginin olusmasina ve
sirdiirilmesine katki saglar (33, 41).

Bircok hiicre ici patojene benzer sekilde, CD8+ T
lenfositler kronik T. gondii enfeksiyonuna kars1 uzun
siireli bagisiklikta kritik oneme sahiptir (33). Genel
olarak kronik enfeksiyonda CD8+ T lenfositler, T.
gondii’ye kars1 IFN-y iretiminin ana kaynagidir (27,
33). CD8+ T lenfositler, IFN-y Uretme yeteneklerine
ek olarak, enfekte hiicrelere karsi perforin bagiml
sitolitik aktivite de sergilerler (33).

Fonksiyonel CD4+ T lenfositler, uzun vadeli CD8+
T lenfosit bagisikiginin korunmasi icin kritik olan IL-2
ve IL-21i Uretir (Sekil 1). Enfeksiyon kroniklestiginde,
CD4+ T lenfositlerde artan BLIMP-1 ekspresyonu,
inhibitor
(6rnegin: LAG 3, PD-1) yukar regiilasyonuna neden

yiizeylerindeki reseptor molekiillerinin
olur. Bu durum CD4+ T lenfositlerin tikenmesine/
islevsizligine yol acar ve CD4+ T lenfositlerden
(IL-2/1L-21)

olur. Sonucta CD4+ T lenfositlerin tikenmesi, CD8+ T

sitokin Uretiminin azalmasina neden
lenfosit islevselliginde azalmaya yol acacagi icin uzun
siireli bagisiklik tehlikeye girer (3).

CD4+ve(CD8+T lenfositlerinkronik toksoplazmozise
kars1 bagisiklikta sinerjik bir rol oynadigi bildirilmis
olsa da efektor rol oncelikle CD8+ populasyonuna
atfedilmektedir, cinku CD8+ T hucrelerinin tikenmesi
enfekte hayvanlarin olimuyle sonuclanmaktadir (42).
CD4+ T hiicrelerinin 6zel bir alt kiimesi olan Tfh’ler,
germinal merkezlerin olusumu ve B hucrelerinin
plazma hiicrelerine farklilasmasi icin gereklidir.

TE’de giicli bir CD8+ T lenfosit bagisiklig:
olusturulmasina ragmen, kontrol noktasi (checkpoint)
PD-1’in
ekspresyonu nedeniyle bu hiicrelerin islevselligi
PD-1’in artan ekspresyonu

inhibitorlerinin,  oOzellikle de artan
tehlikeye girmektedir.
CD8+ T lenfositlerin tikenmesine ve fonksiyon kaybina

neden olur. Kontrol noktasi inhibitorlerinin yiksek
ekspresyonu bellek yamtinin gelisimini engeller.
CD8+ T lenfositlerin kaybi, dokularda takizoitlerde
artis ve bradizoitlerde azalma ile kendini gosteren
latent enfeksiyonun yeniden aktivasyonuna neden
olur. Yapilan calismalarda, anti PDL-1 tedavisi CD8+
T hiicre fonksiyon bozuklugunu tersine ¢evirmis ve bu
durumun artan IL-21R ekspresyonu ve Tfh hiicreleri
ile iliskili oldugu gozlenmistir (33, 42).

Dizenleyici T lenfositler (Treg’ler) de CD4+ T
lenfositlerin bir alt kiimesidir. Treg’ler bagisiklik
sisteminin yabanci antijenlere tepkisi ile kendi
antijenlerine tepkisinin dengede kalmasim saglamak
icin bagisiklik tepkilerini baskilayarak, homeostazi
ve immun toleransi giclendirirler (27, 43). Treg’ler,
TGF-B ve IL-10 gibi inhibitor faktorleri salgilayarak
ve IFN-y gibi Th1/Th17 hiicreleri tarafindan uretilen
inhibe ederek bagisiklik
tepkisini modiile ederler (44). T. gondii enfeksiyonu
sirasinda, IL-27 ve IL-12,

icin sinerji olusturur. IL-2’nin azalan konsantrasyonu,

inflamatuar sitokinleri

IL-2 Uretimini sinirlamak

Treg’lerin inhibisyonuna neden olur. Bu inhibisyon
guiclu bir Th1 immun yaniti icin gereklidir (4). Enfekte
olmus farelerin Treg hiicrelerinden yiksek diizeylerde
apoptotik belirtecler eksprese edilmistir. T. gondii
ile enfekte farelere Treg transfer edildiginde, bu
farelerde daha disuk IFN-y ve TNF-a seviyeleri ve
artrms hayatta kalma sureleri gozlenmistir. Ancak bu
farelerin beyinlerinde kist sayisinin ve parazit yukunin
daha yiiksek oldugu bildirilmistir (27). T. gondii ile
enfekte olmus hamile fare modelinde plasentadaki
Treg sayisinin azaldigr bulunmustur. Treg sayisinin
azalmasi, T. gondii enfeksiyonunun tetikledigi
apoptoz ile iliskilidir (44). T. gondii enfeksiyonuna
bagh fetal abortus, gebe konakta Treg sayilarindaki
azalmaya baglanmistir (3).

Sitokinler

immunkompetan bireylerde antijenin, APC’lerle
etkilesimi koruyucu bir bagisiklik yamit1 olusturur, bu
etkilesim proinflamatuar sitokinlerin (IL1b, IL12, IL18,
TNF-a ve IFN-y) uretimini baslatmak icin NF-kB’nin

Turk Hij Den Biyol Derg

499



500

translokasyonunu indiikler. Proinflamatuar sitokinler,
dogal ve edinilmis bagisiklig baslatmak ve stirdiirmek
icin anahtar faktorler arasindadir. APC’lerin ve
edinilmis bagisiklik sistemi hiicrelerinin (B ve T
lenfositler) aktivasyonu uzerine cesitli sitokinler
uretilir (27). Parazitle enfeksiyonun sonucu, sirasiyla
parazit proliferasyonunu baskilayan ve inflamatuar
yaniti kontrol eden proinflamatuar ve antiinflamatuar
(IL4, IL10, TGF-B, IL-27) sitokinler arasindaki dengeye
baghidir (45).

insanlarda  diizenleyici  sitokinlerin  profili
konagin bagisikik durumuna ve T. gondii suslarinin
viriilansina bagli olarak degisir (27, 29). T. gondii’nin
uc onemli susu (tip I, Il ve lll) arasinda; tip | susu,
tip 1l ve tip Ill suslarina kiyasla daha oldiricudur. Tip
I (RH susu) ile enfekte olmus hiicrelerde, NF-kB’nin
translokasyonu gerceklesmez ve bu da baskin sitokin
tipinin antiinflamatuar sitokinler olmasiyla sonuclanir.
Antiinflamatuar sitokinlerin baskin olmasi durumunda
T. gondii’nin proliferasyonu artar. Proinflamatuvar
sitokinler baskinsa, IFN-y uretimi tetiklenir ve parazit
proliferasyonu inhibe edilir (27).

IFN-y, takizoit blylimesini sinirlandirdigi icin
enfekte konagin korunmasinda rol alan baslica
sitokindir (45). IFN-y, paraziti oldurmek icin oksidatif
ve nonoksidatif  metabolizmalarint  artirarak,
sirastyla hidrojen peroksit ve NO salgilatmak lizere
makrofajlar aktive eder. iNOS, IFN-y ile indiklenir.
iNOS aktivasyonu yoluyla Uretilen NO, intraserebral
parazit proliferasyonunu inhibe ederek enfeksiyonun
TE’nin
alevlenmesini onler (4, 29). IFN-y ayrica indolamin

kronik fazinda rol oynar ve ilerleyici

2,3-dioksijenaz  aktivitesini artirarak parazitin
buyumesi icin gerekli olan triptofanmin parcalanmasina
neden olur (29).

TNF-a; monositler, makrofajlar ve T lenfositler
tarafindan Uretilen akut inflamatuar yamttan sorumlu
olan pirojenik bir faktordir. Makrofajlar aktive
etmek ve parazit replikasyonunu inhibe etmek icin
gereklidir (27, 29). NK hucrelerinden IFN-y Uretimi
yoluyla makrofajlarda mikrobisidal aktivite gosterme

yetenegine sahiptir. TNF-a, T. gondii enfeksiyonuna

Turk Hij Den Biyol Derg

kars1 direncin gelistirilmesi icin IFN-y ile sinerjistik
olarak islev gorur. Dolayisiyla toksoplazmozise karsi
koruyucu bagisiklikta 6nemli bir role sahip oldugu ileri
surulmektedir. Ancak bazi arastirmacilar tarafindan
TNF-a’nin serebral ve hepatik otoimmiuniteyi ortaya
cikardig ve farelerde T. gondii’nin intraserebral
yayilmasina yardimci oldugu rapor edilmistir (27).
IL-1, T. gondii enfeksiyonu sirasinda inflamasyonu
artiran TNF-a ile sinerjistik rol oynayan, akut faz
yanitina neden olan sitokindir. TNF-a ve IL-18, fare
makrofajlari ve insan fibroblastinda T. gondii’nin
hiicre ici cogalmasim engeller (27). inflamatuar
aktivasyonun anahtar sitokini olan IL-1B8, fareleri
IL-1
reseptori olmayan fareler cok daha yiksek oluim

olimcul T. gondii enfeksiyonundan korur.
oranlarina sahiptir (24). Fareler Uzerinde yapilan
diger bir calismada, T. gondii’nin takizoitleri ile
enfeksiyon sirasinda uygulanan rekombinant TNF-a
IL-18’nin
gosterilmistir (27). Bu nedenle, akut enfeksiyon

ve/veya rekombinant koruyucu rolu
sirasinda parazit kontrolu icin inflamatuar aktivasyon
kritik oneme sahiptir (24).

IL-2, yalnizca CD4+ T lenfositler tarafindan uretilir.
CD8+ T lenfositlerin gelisimi ve proliferasyonunda
onemli role sahiptir. T lenfosit buyiime faktoru olarak
kabul edilir. T. gondii enfeksiyonu sirasinda IFN-y
uretimi icin T lenfositlerin proliferasyonunu indiikler.
IL-2
intraserebral kist sayisinin azaldigi ve farelerin

Rekombinant ile tedavi edilen farelerde,
hayatta kalma oranlarinin artigi goriilmistir (27).
IL-6

hematopoezde ve serebral

temel olarak akut faz yanitinda,
toksoplazmozisde rol
oynar. NK hicrelerinin sitotoksik aktivitelerini
artirmasin1 saglar ve ayrica antikor salgilayan B
lenfositlerin
IL-1B8 ve

TNF-a ile sinerjik olarak islev gorur. Bu nedenle

lenfositlerin olgunlasmasinda ve T
farklilasmasinda rol oynar. Bu sitokin,
baskin olarak hepatosit kaynakli akut inflamatuar
proteinlerin Uretimine aracilik eden bir pirojenik
faktordur (27).
6’y1 da iceren birkac sitokin tarafindan kullanilan

Transmembran proteini gp130, IL-

sinyal ileten bir reseptordir. IL-6 ve gp130, konagin



parazit replikasyonunu kontrol etmesini saglayan
koruyucu bir bagisiklik tepkisinin gelistirilmesi icin
gereklidir. IL-6 patojen replikasyonunun kontroliine
katkida bulunur veya patolojiyi sinirlar (46). IL-6
eksikligi olan farelerde kist yiikii fazladir ve parazit
replikasyonunun kontrol edilememesiyle iliskili ciddi
bir ensefalit tablosu ortaya cikar. Astrositlerde gp130
bulunmayan fareler, kontrolsiiz parazit cogalmasi
nedeniyle enfeksiyona daha duyarlidir ve bu farelerde
serebral patolojiler siktir. Bu nedenle IL-6 ve gp130,
konagin parazit replikasyonunu kontrol etmesine izin
veren koruyucu bir bagisiklik tepkisinin gelistirilmesi
icin gereklidir (47).

IL-10 antiinflamatuvar bir
Th2 ve B lenfositler,
sitokinin kaynagidir. IL-10, iNOS enzimi, IFN-y ve

CD4+
makrofajlar ve DC’ler bu

sitokindir.

IL-12’nin  fonksiyonlarin1 azaltarak makrofajlarin
ve notrofillerin mikrobisidal aktivitelerini baskilar.
IFN-y ve makrofajlardan salinan proinflamatuar
(27).

konakta artmis inflamasyon ve doku hasarina neden

sitokinlerin sentezini inhibe eder Boylece
olan immun yamit1 baskilar. Dolayisiyla IL-10 ve IL-12,
enfeksiyonun baslangic asamasinda IFN-y sentezinin
dizenlenmesinde rol oynayan iki ana antagonisttir
(48). Bir calismada IL10’un, makrofajlarin L-arginin
bagimli mikrobisidal aktivitesini inhibe ederek hiicre
ici takizoitlerin gelisimini artirdigi vurgulanmistir.
IL-4, Th1
lenfositler tarafindan uretilen bir sitokindir. T. gondii

lenfosit sitokinlerini baskilayan Th2

akut enfeksiyonunda IL-4, Th1 lenfositlerin Urinlerini

ederek farelerde olum oranlarim
IL-4’e

farelerde, beyindeki kistlerinin artmasiyla ve kronik

antagonize

azaltmis ancak uzun sureli maruziyet,

toksoplazmozisle sonuclanmistir (27).

T. gondii enfeksiyonunda otofaji

Otofaji,
lizozomlarin sitozolik bilesenleri bozdugu ve geri

cogu Okaryotik hiicrede bulunan,

doniistiirdigli programlanmis bir hiicre 6lim tipidir
(49-51). Otofajinin, enfeksiyonlara karsi onemli bir
savunma mekanizmas1 olarak hicre ici patojenlerin
kaldinlmasinda dogal

yakalanmas1t ve ortadan

bagisikik yanitimin ayrilmaz bir bileseni oldugu
dusunulmektedir (51). Hucre ici materyalin yutulup,
iceriginin parcalanmasi ve geri donustirilmesi
icin lizozomlarla birlesecek olan otofagozom ad
verilen cift membranli bir yapinin olusumuna
dayanir. AuTophaGy ile iliskili (ATG) proteinler bu
surecleri koordine eder (49). T. gondii’nin enfekte
konakc1 hiicrelerde esas olarak CD40 tarafindan
uyarilan otofajik yollan indikledigi gosterilmistir
(51, 52). CD40, makrofajlar tarafindan T. gondii’nin
oldurulmesine ve PV’ler cevresinde otofagozomlarin
toplanarak parazitin lizozomal bozulmasina yol acan
hiicre aracili bagisikigin ana diizenleyicisidir (23).
Ek olarak IFN-y, ATG’ye bagimli bir sinyal kaskadin
indikleyerek T. gondii’nin ortadan kaldinlmasininda

rol oynar (52).
Hiimoral immunite

Himoral immiin yanitta sentezlenen antikorlar
konagin korunmasinda kiiciik bir role sahip gibi
bilinse de kompleman varliginda parazit lizisinde
onemlidir ve T. gondii cogalmasini azaltabilir. Antikor
opsonizasyonu makrofajlar tarafindan parazitlerin
fagositozunu indukler. Ek olarak, antikorlarin hiicre dis
parazitleri 6ldiirebildigi bilinmektedir. Antikor yaniti
insanlarda toksoplazmozisin teshisi icin onemlidir.
Fare periton sivisinda T. gondii enfeksiyonu sirasinda,
IgM Uretilen ilk antikordur ve enfeksiyondan iki giin
kadar sonra tespit edilebilirken, serum IgM ancak ilk
haftanin sonunda ortaya cikar. Bu immiinoglobulinler
kompleman sistemini aktive eder ve agliitinasyonu
tetikleyerek yuksek diizeyde sitotoksisiteye yol acar
(29).

IgM, ilk olusan antikordur ve enfeksiyonun ilk
haftasinda artmaya baslar, bir ay icinde platoya ulasir.
Spesifik IgM antikorlarinin seviyeleri 1 ile 6 ay icinde
azalir. Hastalarin %25’inde 7 aydan kisa bir sire icinde
negatif hale gelir ancak genellikle bir yil veya daha
uzun sure tespit edilebilir (16). Dolayisiyla akut ve
kronik enfeksiyon ayrimi yapilamaz (5). Bircok calisma
edinilmis enfeksiyona sahip kisilerde IgM’nin 40-50
hafta boyunca, hamile kadinlarda 25-65 hafta boyunca
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tespit edildigini gostermistir. IgM’nin kaliciiginin
gebelik ve edinilmis enfeksiyonda daha fazla
oldugu, konjenital enfeksiyona sahip cocuklarda ise
pozitifligin 30 haftaya kadar goriildiigi belirtilmistir.
IgM persistanst birkac mekanizmayla aciklanabilir.
Parazitin formlan (sporozoit, takizoit ve bradizoit)
arasindaki antijenik farkliliklar IgM persistansinin bir
nedeni olabilir. Kronik enfeksiyona sahip bireylerde,
immunsupresyon, T. gondii bradizoitlerinin tekrar
takizoitlere doniusmesine neden olur. Bu donlsum
yeniden B hicrelerini antikor uretmeleri icin
uyarabilir. Dogal antikorlar da IgM persistansinin bir
diger nedeni olabilir. B lenfositlerin alt tipi olan B-1
hiicreler ve Marjinal Zon B hiicreleri (MZB’ler) yasamin
erken donemlerinde karsilasilan enfeksiyonlara karsi
korumada onemli olan “dogal antikorlar” (retir.
Dogal antikorlar, bakteriyel kapsiiler polisakkaritler
gibi BCR veya TLR ligandlar,

otoantijenlere kars1 yamt verir. Dolayisiyla bircok

mikrobiyota veya

enfeksiyona karst ilk savunma hattin1 olusturur

ve immin komplekslerin, apoptotik hiicrelerin
ve aterosklerotik plaklarin taninmasi ve ortadan
kaldinlmast yoluyla homeostazisin korunmasina
yardimci olurlar. Dogal antikorlar cogunlukla IgM
yapisindadir. Dogal antikorlar, T. gondii molekiillerini
tanir; diger patojenlerle, mikrobiyotayla ve hatta
HSP70 gibi konakc¢1 antijenleriyle capraz reaksiyon
gosterebilir (53).

IgG ise enfeksiyonun 2. haftasinda artmaya baslar,
2. ayda zirve yapar ve 1. yildan sonra azalmaya baslar
ve bazal bir seviyede (bradizoit formlarina kars
gelisen antikorlar) kisinin hayatinin sonuna kadar
saptanabilir (5, 16).

IgG’ler, monositler, makrofajlar ve cok cekirdekli
dev hiicreler uzerinde bulunan Fc reseptorleri
araciligiyla antikor bagimli hiicresel sitotoksisite
(ADCC) ve opsonizasyon saglarlar. Ayrica kompleman
veya NK hiicrelerinin aracilik ettigi sitolizi tetiklerler.
IgG plasentayi gecebildigi icin fetusun korunmasinda
onemli bir rol oynar (29).

IgA antikorlan

Toksoplazma enfeksiyonunun

erken doneminde olusmakta ve 3-9 ay arasinda
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akut
enfeksiyonunda, aktif hastaligi olan veya olmayan

dusmektedir.  IgA  antikorlan eriskin
immunkompromize hastalarda ve konjenital olarak
enfekte olmus yenidoganlarda saptanabilir. Konjenital
toksoplazmozisde IgA antikor testlerinin duyarliligi,
IgM testlerinden daha fazladir. Bazi konjenital
toksoplazmozis vakalarinda, IgM antikorlarn negatif
olmasina ragmen IgA ve IgG antikorlan tespit edilerek
tanm konabilmektedir (54).

IgE antikorlan; akut enfeksiyonda, konjenital
olarak enfekte bebeklerde, konjenital toksoplazmik
koryoretiniti olan cocuklarda ve TE’li hastalarda
tespit edilebilir. immunkompromize hastalarda IgE
bulunmas1 koryoretinit veya hastalik reaktivasyonu

gibi komplikasyonlarla iliskilendirilmistir (54).
As1 calismalan

Evcil hayvanlar ve ciftlik hayvanlan icin asilar
ticari olarak mevcut olmasina ragmen, insanlarda
T. gondii enfeksiyonuna karsi asilar hala gelistirilme
asamasindadir. Konjenital toksoplazmozis nedeniyle
koyun endustrisindeki kayiplar1 azaltmak
modifiye bir T. gondii susundan (S48) hazirlanan

zayiflatilmis canli as1 Toxovax®(MSD, Yeni Zelanda),

icin

Avrupa ve Yeni Zelanda’da onay almistir. Bununla
birlikte, bir as1 gelistirmek, T.  gondii
genomunun karmasikligl, yasam dongisii ve sus
cesitliligi
devam etmektedir. T.

ideal

nedeniyle onemli
gondii
yapilan arastirmalar, temel olarak inaktive asilar,

bir zorluk olmaya
asilan uzerine
ekskretuvar-sekretuvar antijen asilari, canli atenue
asilar, subunit asilar, DNA asilari, epitop asilar1 ve
mRNA asilarini icerir (55).

Ekskretuvar-sekretuvar antijen (ESA) asilan

tarafindan uretilen ekskretuvar-
(ESA),

beyin omurilik sivisinda dolasan antijenlerin cogunu

Takizoitler

sekretuvar antijenler konagin serum ve

olusturur. ESA bagisiklamasi, yiiksek viriilansli

suslarin parazitemisini azaltarak ve enfeksiyonlan
kontrol altina alarak hayvanlarin hayatta kalma
fakat tam bir bagisiklik

oranlarin1 artirabilir



olusturmaz. ESA’nin subkutan enjeksiyonu, T. gondii
enfeksiyonundan sonra domuzlarda doku kistlerinin
olusumunu kontrol grubuna kiyasla azaltmistir (55).

Canli ateniie asi

Gama 1sinlama, kimyasal muamele ve coklu
pasajlar ile virilans azaltilmis, yasam dongusunu
zayiflatiltms  bir T. gondii

susu kullamlir. Aym zamanda, susun antijenikligi

tamamlayamayan

korunarak konakcida bir bagisiklik tepkisi ortaya
cikarilmakta, bu da konakcinin hafiza hucreleri
uretmesine ve yeniden enfeksiyonu onlemesine
olanak saglamaktadir. Giiniimiizde ticari olarak
satilan tek toksoplazmozis asis1 Toxovax, atenie S48
susundan elde edilen asidir. Oral canli zayiflatilmis
as1, T. gondii’nin dogal enfeksiyon durumunu taklit
eder ve hastaliga neden olmadan T. gondii’ye kars
konak hiicresel ve hiimoral bagisiklig indiikler ve
deneylerde %100 bagisik yamit olusturur. Mevcut
T. gondii as1 arastirmalari, canli atenue asinin en
etkili as1 oldugunu gostermektedir. Fakat canli
zayiflatilmis asilarin da kisa raf omri, tasima
personeli icin guvenlik sorunlar, etik nedenler gibi
dezavantajlar vardir ve bu da onlari insanlar icin
uygun hale getirmez. Ayrica, canli atenue asilar,
bilinmeyen genetik arka planlar1 nedeniyle virilan

tipe geri donerek ters etki yaratabilir (55).
Subunit asilar

T. gondii’nin yalmzca bagisiklik sistemi tarafindan
taninan antijenik kisimlar kullanilarak olusturulur.
Rekombinant 1s1 sok proteini 70 (rTgHSP70) ile
asilanmis  farelerde,

peritoneal makrofajlarda

yiuksek ve surekli NO dretimi indiklenmistir.
rTgHSP70 bagisikligi beyinde iNOS ekspresyonunu
artirmis ve serebral kist olusumunu azaltmistir. Alt
birim asilarin ana dezavantaji, daha az bagisik yanit
saglamalar1 ve genellikle tasiyici veya adjuvana

ihtiyac duymalandir (55).

DNA asilan

DNA asilan, patojene ait hedeflenen bir antijeni
iceren bakteriyel plazmitlerden olusur. Plazmitler

prokaryotik replikasyon orijinine sahip olduklan
icin replikasyon sadece bakteri hiicresindeyken
gerceklesir. Antijenik proteinin Uretimi ise memeli
hiicrelerinde gerceklesmektedir. Asilama sonrasinda
DNA,

ve keratinositler)

hedef antijeni iceren plazmit somatik

hiicrelerin  (miyositler veya
DC’lerin cekirdegine girerek gen transkripsiyonunu
ve sitoplazmalarinda protein ekspresyonunu baslatir.
Plazmit DNA ile transfekte edilmis somatik hiicreler
profesyonel APC’ler tarafindan fagosite edilerek,
antijenlerin hem CD4+ T hem de CD8+ T lenfositlere
capraz sunumu gerceklesir. Diger asilara gore
bircok avantaja sahip olsa da toksoplazmozise karsi
henuz klinik calisma sonucunda onay almis bir DNA
asist bulunmamaktadir. Bunun baslica sebebi DNA
asilarinin dustik immunojenisiteye sahip olmalandir.
DNA

asilarinin etkinligini artirmak amaciyla adjuvanlar

Bu dezavantaji ortadan kaldirmak ve
denenmektedir. Gunimuzde as1 calismalarinda en
cok SAG1, SAG2, GRA1, GRA7, ROP2, MIC3 ve HSP70
antijenlerini kodlayan DNA asilarn kullanilmistir.

Konak hicreye ilk tutunmayr gerceklestiren
proteinler SAG’lardir. Parazitin konak hiicrelerce
taninmasinda ve konak hiicreye tutunmada MIC,
konak hiicre membranina penetrasyonunda ise
ROP rol oynar. ROP, paraziti lizozomal enzimlerden
korumak icin PV’yi olusturur. Parazitin cogalmasi
ve hicre icinde yasaminm devam ettirebilmesi icin
vakuol icine GRA salgilanir. ROP antijenlerinin DNA
asilamasi, IL-22, IL-2, IL-5 ve IFN-y gibi sitokinlerin
Uretimine karsilik gelen baskin Th1 aracili bagisiklig
indiikler ve bagisiklama farelerinin hayatta kalma
suresini uzatir. SAG1 kodlayan plazmit DNA asisi
ile asilanan farkli fare suslarimin yer aldig1 bir
calismada asinin IgG ve alt simf antikorlar, CD8+,
CD4+ ve IFN-y seviyelerinde artis sagladigi ve bu
asinin  koruyuculugunun %80-100 arasinda oldugu
belirtilmistir (55).

T. gondii’ye kars1 etkili as1 gelistirmeye yonelik
yapilan calismalar tek bir antijen iceren asilarin
parazite karst kismi

koruma sagladigin1 ortaya

koymustur. Bu nedenle alternatif olarak parazitin
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yasam dongusunin birden cok asamasinda yer alan
antijenleri iceren asi1 calismalar gerceklestirilmistir.
Son zamanlarda cogu arastirmaci parazit kokteyl
GRA1 ile MIC3’U
birlestiren bir kokteyl DNA asisinin, tek genli asilar ve

antijenlerine odaklanmistir.

kontrol gruplarina kiyasla 1gG ve IFN-y seviyelerinde
daha fazla artis ve daha uzun siire koruma sagladig
gozlenmistir. Bu as1 adaylart immin yaniti uyarmis
olsalar da hastaliga karsi koruma saglayamamuistir.
Etkili bir
immunopatogenezinin tam olarak anlasilmasina,

asinin - gelistirilmesi, T.  gondii’nin
parazitin her Uc¢ formunda bulunan antijenlerin
hedeflenmesine ve uygun hayvan modellerinde

etkinliginin test edilmesine baglidir (55).

CIKAR CATISMASI

SONUC

Toksoplazmozisin  patogenezinden ve konagin
direncinden bircok faktor sorumludur. Bu faktorlerin
basinda; T. gondii’nin farkli suslarinin cok yonlu
genetik yapisi, konakcilarin karmasik imminolojik
yamt1 ve parazitin hicre ici yasam stratejileri yer
almaktadir. Toksoplazmozisin bircok yonu anlasilmis
olsa da bagisiklik mekanizmalar ve konak-parazit
gibi
bekleyen bircok nokta vardir. Dogustan ve kazanilmis

etkilesimleri alanlarda hala aydinlatilmay1

bagisikik yanitlanimin iyi anlasilmasi, konakgi-
parazit etkilesimlerine iliskin yeni bilgiler saglayacak
ve bu da enfeksiyona yonelik yeni tedaviler ve

immunoterapotik yaklasimlarla sonuclanacaktir.

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