Cilt/Volume: 43 O™
Sayi/lssue: 1
Mart/March @

PARAZITOLO e

—TURKISH JOURNAL OF PARASITOLOGY

~
~
o
5
)
RO
o~
Z
(%9]
@
i

ézgijn Arastirmalar / Original Investigations

Toxoplasma gondii Seropozitifligi

Toxoplasma gondii Seropositivity

Erdogan Malatyal, ibrahim Yildiz, Evren Tileklioglu, Hatice
Ertabaklar, Sema Ertug; Aydin, TUrkiye

Kedilerde 2016 Yilinda Toxoplasma gondii

Toxoplasma Gondiiin Catsin 2016
Banucicek YUcesan, Cahit BabUr, Nafiye Kog, Figen Sezen, Selcuk
Kilic, YUksel GUriz; Ankara, izmir, TUrkiye

Radiofrequency Thermal Ablation

Radyofrekans Termal Ablasyon
Bekir Saricik, Adil Kartal, Hasan Esen, Mehmet Emin Demircili;

Isparta, Konya, TUrkiye
Parasitic Intestinal Among Food Handlers

Gida isleyicileri Arasinda Paraziter Barsak
Mojtaba Shahnazi, Mahboobeh Sadeghi, Mehrzad Saraei,
Mahmood Alipour,Elham Hajialilo; Qazvin, iran

Kil Kurdu Gorilen Apendektomilerde Bulgular

Findings in Appendices with Pinworm Infection
Burcin Pehlivanoglu, Bilge Aydin Tirk, Serap Isler, Sabri Ozdas,
Musa Abes; Adiyaman, Turkey

Tirkiye’'nin Dogusunda Kinm Kongo Kanamali Atesi

Crnmean Congo Hemorrhagic Fever In Eastern Turkey
Ayse Sagmak Tartar, Safak Ozer Balin, Ayhan Akbulut, Kutbeddin

Demirdag; Elazig, Turkiye
Tick Bites on Humans in Turkey

TUrkiye'de insanlar Tutan Keneler
Serkan Bakirci, Nuran Aysul, HUseyin Bilgin Bilgi¢, Selin Hacilarlioglu,
Hasan Eren, Tdlin Karageng; Aydin, TUrkiye

Hamam bécegi Yumurta Parazitoiti

Cockroach Egg Parasitoid
Emre Oz, Atila Yanikoglu, Hiseyin Cetin; Antalya, TUrkiye

TUrkiye Parazatoloji Dernegi'nin Yayin Organidir
Official Journal of The Turkish Society for Parasitology @ gjd}lgpgS

turkiyeparazitolderg.org




TURKISH JOURNAL OF PARASITOLOGY

B Tiirkiye Parazitoloji Dernegi adina sahibi / =
Owner on behalf of Turkish Society for
Parasitology

Yusuf Ozbel

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, izmir, Tiirkiye

Department of Parasitology, School of Medicine,
Ege University, lzmir, Turkey
yusuf.ozbel@ege.edu.tr

yusuf.ozbel@gmail.com

ORCID No: 0000-0001-8335-1997

Bas Editor / Editor-in-Chief

Yusuf Ozbel

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Izmir, Tiirkiye

Department of Parasitology, School of Medicine,
Ege University, lzmir, Turkey
yusuf.ozbel@ege.edu.tr

yusuf.ozbel@gmail.com

ORCID No: 0000-0001-8335-1997

Biyoistatistik Editorii / Biostatistical
Consultant

Aliye Mandiracioglu

Ege Universitesi Tip Fakiiltesi Halk Sagligi Anabilim
Dali, Izmir, Tiirkiye

Department of Public Health Care, Faculty of
Science, Ege University, Izmir, Turkey
aliye.mandiracioglu@ege.edutr

ORCID No: 0000-0002-0873-4805

Galenos Yayinevi Kurucusu ve Sahibi/
Galenos Publishing House Owner and Publisher
Erkan Mor

Eda Kolukisa
Hatice Balta

Genel Yayin Koordinatdrii/Publication
Coordinator
Burak Sever

Sedanur Sert
Zeynep Altindag

Proje Asistanlari/Project Assistants

Web Koordinatorleri/Web Coordinators
Soner Yildirim
Turgay Akpinar

Gamze Aksoy
Nurcan Acarcag

Finans Koordinatérii/Finance Coordinator

Grafik Departmani/Graphics Department Seving Cakmak
Ayda Alaca

C|‘gdem__B|r|-r-m| Kerim Sancar Olmez
Giilsah Ozgiil Mert Kése

Proje Koordinatorleri/Project Coordinators

Liitfiye Ayhan Irtem

Arastirma&Gelistirme/Research&Development

Yayin Kurulu / Editorial Board
Tibbi Parazitoloji / Medical Parasitology

Ziya Alkan

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Izmir, Turkiye

Department of Parasitology, School of Medicine, Ege
University, lzmir, Turkey

m.ziya.alkan@ege.edu.tr

ORCID No: 0000-0003-3738-4768

Nermin Sakru

Trakya Universitesi, Tip Fakiiltesi, Mikrobiyoloji Anabilim
Dali, Edirne, Tirkiye

Department of Microbiology, School of Medicine, Trakya
University, Edirne, Turkey

nsakru@yahoo.com

ORCID No: 0000-0002-1312-7233

Seray Toz

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dal,
Izmir, Turkiye

Department of Parasitology, School of Medicine, Ege
University, lzmir, Turkey

seray.ozensoy.toz@ege.edu.tr

ORCID No: 0000-0001-5957-8665

Nevin Turgay

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
|zmir, Turkiye

Departmen.t of Parasitology, School of Medicine, Ege
University, Izmir, Turkey

nevin.turgay@ege.edu.tr

ORCID No: 0000-0003-4517-3223

Ozlem Miman

Doku; Eyliil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Izmir, Tiirkiye

Department of Parasitology, School of Medicine, Dokuz
Eylil University, Izmir, Turkey

ozlem.miman@deu.edu.tr

ORCID No: 0000-0003-3415-4959

]

Yayinevi iIeti§im/Puinsher Contact
Addres_s: Molla Giirani Mah. Kacamak Sk. No: 21/1
34093 Istanbul, Turkey
Telefon/Phone: +90 (212) 621 99 25
Faks/Fax: +90 (212) 621 99 27
E-posta/E-mail: info@galenos.com.tr/
yayin@galenos.com.tr

Web: www.galenos.com.tr

Publisher Certificate Number: 14521
Printing Date: xxx 2019

E-ISSN: 2146-3077

Ug ayda bir yayimlanan siireli yayindir.
International scientific journal published quarterly.

| Derg

PARAZITOLOS

turkiyeparazitolderg.org

Turk




TURKISH JOURNAL OF PARASITOLOGY

2]

| Dergi

PARAZITOLOS

TOrk

i. Ciineyt Balcioglu

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Manisa, Tiirkiye

Department of Parasitology, School of Medicine, Celal Bayar
University, Manisa, Turkey

drcbal@yahoo.com

Songiil Delibas

Dokuz Eyliil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Izmir, Tiirkiye

Departmen_t of Parasitology, School of Medicine, Dokuz Eylil
University, lzmir, Turkey

songul.bdelibas@deu.edu.tr

Mert Doskaya

Ege Universitesi Tip Fakiltesi, Parazitoloji Anabilim Dali, izmir,
Tiirkiye

Department of Parasitology, School of Medicine, Ege University,
Izmir, Turkey

mert.doskaya@ege.edu.tr

ORCID No: 0000-0001-6868-008X

Ozgiir Koru

Giilhane Askeri Tip Akademisi Parazitoloji Anabilim Dali,
Ankara, Turkiye

Departmnt of Parasitology, Gulhane Military Medical
Academy, Ankara, Turkey

okoru@gata.edu.tr

Ozgiir Kurt

Acibadem Universitesi Mikrobiyoloji Anabilim Dall, istanbul,
Tirkiye

erartment _of Microbiology, School of Medicine, Acibadem
Universitesi, Istanbul, Turkey

0z1605@hotmail.com

ORCID No: 0000-0001-5575-588X

B Veteriner Parazitoloji / Veterinary Parasitology

Atila Akca

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Kars, Tiirkiye

Department of Parasitology, School of Veterinary Medicine,
Kafkas University, Kars, Turkey

atilaakca@hotmail.com

ORCID No: 0000-0002-7903-3950

Aysen Gargih

Marmara Unive_rsitesi, Saglik Bilimleri Fakdiltesi, Hemsirelik
Anabilim Dal, Istanbul, Tiirkiye

Department of Nursery, Faculty of Health Sciences,
Marmara University, Istanbul Turkey

agargili@yahoo.com

ORCID No: 0000-0001-6677-1498

Veli Yilgor Cirak

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Bursa, Tiirkiye

Department of Parasitology, Faculty of Veterinary
Medicine,Uludag University, Bursa, Turkey
veirak@uludag.edu.tr

ORCID No: 0000-0003-0570-2514

Tiilin Karageng

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Tlrkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey
tulinkaragenc@yahoo.com

Bayram Senlik

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Bursa, Tuirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

bsenlik@uludag.edu.tr

ORCID No: 0000-0003-2964-2245

Sami Simsek

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

ssimsek@firat.edu.tr

ORCID No: 0000-0002-3567-326X

Ahmet Doganay
Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tlrkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara, Turkey

doganay@veterinary.ankara.edu.tr

turkiyeparazitolderg.org




B Uluslararasi Damisma Kurulu /International
Advisory Board
Tiimay Giirler

Ondokuz Mayis Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Samsun, Tirkiye

Department of Parasitology, Faculty of Veterinary, Ondokuz
Mayis University, Samsun, Turkey
Abdullah inci

Erciyes Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Kayseri, Tuirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Erciyes University, Kayseri, Turkey

Adil Allahverdiyev

Yildiz Teknik Universitesi Biyomiihendislik B8lim, istanbul,
Tirkiye

Department of Bioengineering, Yildiz Teknik University,
Istanbul, Turkey

Ahmet Gokcen

Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dal, Burdur, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Mehmet Akif Ersoy University, Burdur, Turkey

Ahmet Ozbilgin

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Manisa, Tiirkiye

Department of Parasitology, School of Medicine, Celal
Bayar University, Manisa, Turkey

Ahmet Uner

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Izmir, Turkiye

Department of Parasitology, School of Medicine, Ege
University, Izmir, Turkey

Ali Ahmet Kilimcioglu

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Manisa, Tiirkiye

Department of Parasitology, School of Medicine,Celal Bayar
University, Manisa, Turkey

Ali Aydogdu

Uludag Universitesi Mustafakemalpasa MYO, Bursa, Tiirkiye
Mustafa Kemal Pasa Vocational School, Uludag University,
Bursa, Turkey

Alparslan Yildirim

Erciyes Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Kayseri, Ttirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Erciyes University, Kayseri, Turkey

André-Denis G. Wright

Vermont Universitesi, Hayvan Bilimi Anabilim Dal,
Burlington, ABD

University of Vermont Department of Animal Science,
Burlington, USA

Anil ica

Dumlupinar Universitesi Fen-Edebiyat Fakiiltesi, Biyoloji
Anabilim Dali, Kiitahya, Turkiye

Department of Biology, Faculty of Science-Letters,
Dumlupinar University, Kiitahya, Turkey

TURKISH JOURNAL OF PARASITOLOGY

Aykut Ozkul

Ankara Universitesi Veteriner Fakiiltesi, Viroloji Anabilim
Dali, Ankara, Turkiye

Department of Virology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Aynur Giilanber

istanbul Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Istanbul, Ttrkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Istanbul University, Istanbul, Turkey

Aysu Degirmenci Doskaya

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dall,
|zmir, Turkiye

Department of Parasitology, Ege University School of
Medicine, Izmir, Turkey

Ayse Caner

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dall,
|zmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, lzmir, Turkey

Ayse Cakmak

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Aysegiil Taylan Ozkan

Hitit Universitesi Tip Fakiiltesi, Mikrobiyoloji Anabilim Dali,
Corum, Tiirkiye

Department of Microbiology, School of Medicine, Hitit
University, Corum, Turkey

Aysegiil Unver

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dall,
Izmir, Tuirkiye

Department of Parasitology, School of Medicine, Ege
University, lzmir, Turkey

Aytiil Onal

Ege Universitesi Tip Fakiiltesi, Farmakoloji Anabilim Dali,
|zmir, Tuirkiye

Department of Pharmacology, School of Medicine, Ege
University, lzmir, Turkey

Bahadir Goneng

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

2]

Baris Sari

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Kars, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kafkas University, Kars, Turkey

| Derg

Bayram Ali Yukan

Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Burdur, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Mehmet Akif Ersoy University, Burdur, Turkey

Bayram Senlik

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Bursa, Turkiye

PARAZITOLOJ

TOrk

turkiyeparazitolderg.org

A-lll




TUrk

2]

| Dergi

PARAZITOLOS

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

Bekir Keskin

Ege Universitesi Fen Fakiiltesi, Zooloji Anabilim Dali,
Bornova, Tiirkiye

Department of Zoology, Faculty of Science and Letters, Ege
University, Bornova, Turkey

Bijen Kivgak

Ege Universitesi Eczacilik Fakiiltesi, izmir, Tiirkiye

Faculty of Pharmacy, Ege University, izmir, Turkey

Bilal Dik

Selguk Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Konya, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Selcuk University, Konya, Turkey

Bilge Karatepe

Nigde Universitesi Bor Meslek Yiiksek Okulu, Nigde, Tiirkiye
Nigde University Bor Vocational School, Nigde, Turkey

Burk A. Dehority

Ohio Universitesi, Ohio, ABD

Ohio State University, Ohio, USA

Cem Ecmel Saki

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

Cem Vurusaner

istanbul Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dall, istanbul, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Istanbul University, Istanbul, Turkey

Cagri Biike

Ege Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklari
Anabilim Dali, izmir, Tiirkiye

Department of Infectious Diseases, Faculty of Medicine, Ege
University, Izmir, Turkey

Chizu Sanjoba

Tokyo Universitesi Molekiiler immunoloji Boliimii, Tokyo,
Japonya

Department of Molecular Inmunology, Tokyo University,
Tokyo, Japan

Cigdem Banu Cetin

Celal Bayar Universitesi Tip Fakiiltesi Klinik Mikrobiyoloji ve
Enfeksiyon Hastaliklari Anabilim Dali, Manisa, Tiirkiye
Department of Clinical Microbiology and Infectious
Diseases, School of Medicine, CelalBayar University, Manisa,
Turkey

Ciler Akisii

Dokuz Eyliil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, izmir, Tiirkiye

Department of Parasitology, School of Medicine, Dokuz
Eyliil University, lzmir, Turkey

Daniela Pilarska Kirilova

Bulgaristan Bilimler Akademisi Zooloji Enstitlisu, Sofia,
Bulgaristan

Institue of Zoology, Bulgaria Academy of Sciences, Sofia,
Bulgaria

Davut Alptekin

Cukurova Universitesi Tip Fakiiltesi, Tibbi Biyoloji Anabilim
Dali, Adana, Turkiye

Department of Medical Biology, School of Medicine,
Cukurova University, Adana, Turkey

M. Emin Limoncu

Celal Bayar Universitesi Saglik Hizmetleri Meslek YO,
Manisa, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, lzmir, Turkey

Derya Dirim Erdogan

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Vocational school of Health Care Services, Celal Bayar
University, Manisa, Turkey

Emrah Simsek

Erciyes Universitesi Veteriner Fakiiltesi, Su Uriinleri ve
Hastaliklari Anabilim Dali, Klinik Oncesi Bilimler Bilim Dali,
Kayseri, Tlirkiye

emrahsimsekerciyes.edu.tr

Engin Araz

Giilhane Askeri Tip Akademisi Parazitoloji Anabilim Dali,
Ankara, Tirkiye

Department of Parasitology, Glilhane Military Medical
Academy, Ankara, Turkey

Ergiin Koroglu

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

Erol Ayaz

izzet Baysal Universitesi Saglik Hizmetleri MYOS, Bolu,
Turkiye

Vocational School of Health Care Services, izzet Baysal
University, Bolu, Turkey

Erol Toksen

Ege Universitesi Su Uriinleri Fakiiltesi, iz_mir, Tirkiye

Faculty of Aquaculture, Ege University, Izmir, Turkey

Esin Giiven

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Esma Kozan

Kocatepe Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Afyon, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kocatepe University, Afyon, Turkey

Fadile Yildiz Zeyrek

Harran Universitesi Tip Fakiiltesi, Mikrobiyoloji Anabilim
Dali, Sanliurfa, Tiirkiye

Department of Microbiology, School of Medicine, Harran
University, Sanlurfa, Turkey

Ferda Seving

Selcuk Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Konya, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Selcuk University, Konya, Turkey

Feride Kircali

Kocatepe Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Afyon, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kocatepe University, Afyon, Turkey

A-lv

turkiyeparazitolderg.org {

TURKISH JOURNAL OF PARASITOLOGY e




Feyzullah Giiclii

Selguk Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Konya, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Selcuk University, Konya, Turkey

Funda Dogruman Al

Gazi Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim
Dali, Ankara, Tirkiye

Department of Microbiology, Faculty of Medicine, Gazi
University, Ankara, Turkey

Goniil Din¢

Celal Bayar Universitesi Tip Fakiiltesi, Enfeksiyon
Hastaliklari Anabilim Dali, Manisa, Tiirkiye

Department of Infectious Diseases, School of Medicine,
Celal Bayar University, Manisa, Turkey

Giilay Vural

Namik Kemal Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Tekirdag, Tiirkiye

Department of Parasitology,Faculty of Veterinary Medicine,
Namik Kemal University, Tekirdag, Turkey

Giilnaz Culha

Mustafa Kemal Universitesi Tip Fakiiltesi, Parazitoloji
Anabilim Dali, Hatay, Tiirkiye

Department of Parasitology, School of Medicine, Mustafa
Kemal University, Hatay, Turkey

Giirol Cantiirk

Ankara Universitesi Tip Fakiiltesi, Adli Tip Anabilim Dall,
Ankara, Tiirkiye

Department of Foransic Medicine, School of Medicine,
Ankara University, Ankara, Turkey

Hamdi Ogiit

Karadeniz Teknik Universitesi Su Uriinleri Fakiiltesi, Trabzon,
Tirkiye

Faculty of Aquaculture, Karadeniz TechnicalUniversity,
Trabzon, Turkey

Hamza Avcioglu

Atatiirk Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Erzurum, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Atattirk University, Erzurum, Turkey

Handan Cetinkaya

istanbul Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dal, istanbul, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
istanbul University, istanbul, Turkey

Hande Dagei

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Hasan Eren

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Tuirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Hasan Yilmaz

Yiiziincii Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Van, Turkiye

Department of Parasitology, School of Medicine, Yiiziincl
Yil University, Van, Turkey

Hatice Cicek

Kocatepe Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Afyon, Tlrkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kocatepe University, Afyon, Turkey

Hatice Ertabaklar

Adnan Menderes Universitesi Tip Fakiiltesi, Parazitoloji
Anabilim Dali, Aydin, Turkiye

Department of Parasitology, School of Medicine, Adnan
Menderes University, Aydin, Turkey

Hatice Oge

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Hayrettin Akkaya

istanbul Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, istanbul, Tlirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Istanbul University, Istanbul, Turkey

Hiiseyin Arikan

Ege Universitesi Fen Fakiiltesi, Biyoloji Béltimd, izmir,
Turkiye

Department of Biology, Faculty of Science and Letters, Ege
University, izmir, Turkey

Hiiseyin Can

Ege Universitesi Fen Fakiiltesi, Biyoloji Boliimii, Molekiiler
Biyoloji Anabilim Dali, izmir, Tiirkiye

Department of Molecular Biology, Division of Biology, Ege
University Faculty of Science, izmir, Turkey

i. Soner Koltas

Cukurova Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Adana, Tirkiye

Department of Parasitology, School of Medicine, Cukurova
University, Adana, Turkey

A. ihsan Diker

Balikesir Universitesi Veteriner Fakiltesi, Parazitoloji
Anabilim Dali, Klinik Oncesi Bilimler Boltimii, Balikesir,
Tuirkiye

ihsandiker@yahoo.com

ihsan Yasa

Ege Universites_i Fen Fakdltesi Biyoloji Bolimi Mikrobiyoloji
Anabilim Dali, lzmir, Tiirkiye

Department of Microbiology, Division of Biology, Faculty of
Science, Ege University, Izmir, Turkey

ismet Ozel

Ege Universitesi Su Uriinleri Fakiiltesi, iz_mir, Tirkiye
Faculty of Aquaculture, Ege University, Izmir, Turkey

izzet Sahin

Erciyes Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Kayseri, Tlrkiye

Department of Parasitology, School of Medicine, Erciyes
University, Kayseri, Turkey

Jerome Depaquit

Reims Universitesi Eczacilik Fakiiltesi, Reims, Fransa

Faculty of Pharmacy, Reims University, Reims, France
Kader Yildiz

Kirikkale Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Kirikkale, Tlrkiye

TURKISH JOURNAL OF PARASITOLOGY

turkiyeparazitolderg.org

Turk

2]

| Dergi

PARAZITOLOJ




TUrk

2]

| Dergi

PARAZITOLOS

Department of Parasitology, Faculty of Veterinary Medicine,
Kirikkale University, Kirikkale, Turkey

Kamile Bicek

Yiiziincii Y1l Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Van, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Yuiztiincl Yil University, Van Turkey

Khosrow Hazrati Tappeh

Urmia Tip Bilimleri Universitesi Tip Fakiiltesi, Parazitoloji ve
Mikoloji Anabilim Dali, Urmia, iran

Urmia Tip Bilimleri Universitesi Tip Fakiiltesi, Parazitoloji ve
Mikoloji Anabilim Dali, Urmia, iran

Kirami Olgen

Ege Universitesi Edebiyat Fakiiltesi, Cografya Béliimii, izmir,
Tiirkiye

Department of Geography, Faculty of Letters, Ege
University, izmir, Turkey

Kor Yereli

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Manisa, Tiirkiye

Department of Parasitology, School of Medicine, Celal
Bayar University, Manisa, Turkey

Kosta Mumcuoglu

Hebrew Universitesi Hadassah Tip Fakiiltesi, Mikrobiyoloji ve
Molekiiler Genetik B6limii, Kud(s, israil

Department of Microbiology and Moleculer Genetics,
School of Medicine, Hebrew University, Jerusalem, Israil
Kwang-Poo Chang

Rosalind Franklin Universitesi Mikrobiyoloji Béliim, Sikago,
ABD

Department of Microbiology, Rosalind Franklin University,
Chicago, USA

Levent Aydin

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Bursa, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

Cemal Oguz

Atatiirk Universitesi Fen Fakiiltesi, Erzurum, Tiirkiye

Faculty of Science, Atattirk University, Erzurum, Turkey
Fatih Simsek

Adnan Menderes Universitesi Fen Fakiiltesi, Ekoloji Anabilim
Dali, Aydin, Tiirkiye

Department of Ecology, Science and Letters, Adnan
Menderes University, Aydin, Turkey

Ozkan Arslan

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Kars, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kafkas University, Kars, Turkey

Ziya Alkan

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tlirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Mehmet Karakus

Saglik Bilimleri Universitesi Saglik Bilimleri Enstitiisi,
Biyoteknoloji Anabilim Dali, istanbul, Tiirkiye

Department of Biotechnology, Health of Sciences University
Health of Sciences Institute, Istanbul, Turkey

TURKISH JOURNAL OF PARASITOLOGY

Mehmet Yaman

Mustafa Kemal Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Hatay, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Mustafa Kemal University, Hatay, Turkey

Mehtap Giil Altas

Harran Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Sanliurfa, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Harran University, Sanliurfa, Turkey

Meral Aydenizoz

Kirikkale Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Kirikkale, Tlirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kirikkale University, Kirikkale, Turkey

Meral Tiirk

Denizli Devlet Hastanesi, Parazitoloji Laboratuari, Denizli,
Turkiye

Denizli State Hospital, Parasitology, Denizli, Turkey

Metin Atambay

inonii Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dall,
Malatya, Tuirkiye

Department of Parasitology, School of Medicine, inénii
University, Malatya, Turkey

Metin Korkmaz

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Mucide Ak

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Murat Kara

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Kars, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kafkas University, Kars, Turkey

Murat Sevgili

Harran Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Sanliurfa, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Harran University, Sanliurfa, Turkey

Mustafa Acici

Ondokuz Mayis Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Samsun, Tirkiye

Department of Parasitology, Faculty of Veterinary, Ondokuz
Mayis University, Samsun, Turkey

Mustafa Demirci

Katip Celebi Universitesi Tip Fakiiltesi, Mikrobiyoloji
Anabilim Dall, izmir, Tiirkiye

Department of Microbiology, School of Medicine, Katip
Celebi University, izmir, Turkey

Mustafa Kaplan

Firat Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Elazig, Turkiye

Department of Parasitology, School of Medicine, Firat
University, Elazig, Turkey

A-VI

turkiyeparazitolderg.org {




Mustafa Karatepe

Nigde Universitesi Bor Meslek Yiiksek Okulu, Nigde, Tiirkiye
Nigde University Bor Vocational School, Nigde, Turkey
Mustafa Kdse

Kocatepe Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Afyon, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
University, Afyon, Turkey

Mustafa Necati Muz

Mustafa Kemal Universitesi Veteriner Fakiiltesi,Parazitoloji
Anabilim Dali, Hatay, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Mustafa Kemal University, Hatay, Turkey

Mustafa Yaman
Karadeniz Teknik Universitesi Fen Fakiiltesi, Trabzon, Tiirkiye

Faculty of Science Karadeniz Technical University, Trabzon,
Turkey

Mustafa Yilmaz

Firat Universitesi Tip Fakdiltesi, Parazitoloji Anabilim Dali,
Elazig, Turkiye

Department of Parasitology, School of Medicine, Firat
University, Elazig, Turkey

Miinir Aktas

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

Naciye Giilkiz Senler

Yiiziincii Yil Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Van, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Yiizlinel Y1l University, Van, Turkey

Nalan Ozdal

Yiiziincii Yil Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Van, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine
Yizinci Y1l University, Van, Turkey

Nazif Elaldi

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Daly, Sivas, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Sivas, Turkey

Nazir Dumanh

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

Nazmiye Altintas

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Nermin Sakru

Trakya Universitesi, Tip Fakdiltesi, Mikrobiyoloji Anabilim
Dali, Edirne, Turkiye

Department of Microbiology, School of Medicine, Trakya
University, Edirne, Turkey

Nevin Turgay

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Izmir, Turkiye

TURKISH JOURNAL OF PARASITOLOGY

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Nihal Dogan

Osmangazi Universitesi Tip Fakiiltesi, Parazitoloji Bilim Dal,
Eskisehir, Turkiye

Department of Parasitology, School of Medicine, Osmangazi
University, Eskisehir, Turkey

Nilgiin Daldal

inon Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
Malatya, Tiirkiye

Department of Parasitology, School of Medicine, indnii
University, Malatya, Turkey

Nogay Girginkardesler

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Manisa, Tiirkiye

Department of Parasitology, School of Medicine, Celal
Bayar University, Manisa, Turkey

Nuran Aysul

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Nursen Alpagut-Keskin

Ege Universitesi Fen Fakiiltesi Biyoloji Boliimii Zooloji
Anabilim Dali, izmir, Tlirkiye

Deparment of Zoology, Division of Biology, Faculty of
Science, Ege University, izmir, Turkey

Oguz Sarimehmetoglu

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Oktay Alver

Uludag Universitesi Tip Fakiiltesi, Mikrobiyoloji Anabilim
Dali, Bursa, Tiirkiye

Department of Microbiology, School of Medicine, Uludag
University, Bursa, Turkey

A. Onur Girisgin

Bursa Uludag Univers_i_tesi Veteriner Fakdltesi, Parazitoloji
Anabilim Dali, Klinik Oncesi Bilimler Boltimii, Bursa, Tiirkiye

onurgirisgin@gmail.com

Osman Selcuk Aldemir

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Onder Diizlii

Erciyes Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Kayseri, Tlrkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Erciyes University, Kayseri, Turkey

2]

| Dergi

Ozgiir Kurt

Acibadem Universitesi Tip Fakiiltesi, Mikrobiyoloji Anabilim
Dali, istanbul, Tiirkiye

Department of Microbiology, School of Medicine, Acibadem
Universitesi, istanbul, Turkey

Ozlem Miman

Dokuz Eyliil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, izmir, Tiirkiye

Department of Parasitology, School of Medicine, Dokuz
Eyldil University, izmir, Turkey

PARAZITOLOJ

Turk

turkiyeparazitolderg.org

A-Vil




TUrk

2]

| Dergi

PARAZITOLOS

Ozlem Tiinger

Celal Bayar Universitesi Tip Fakiiltesi, Mikrobiyoloji
Anabilim Dali, Manisa, Tirkiye

Department of Microbiology, School of Medicine, Celal
Bayar University, Manisa, Turkey

Petr Volf
Charles Universitesi Fen Fakiiltesi, Prag, Cek Cumhuriyeti

Faculty of Science, Charles University, Prague, Czech
Republic

Probir K. Bandyopadhyay

Kalyani Universitesi Zooloji Béliimii, West Bengal, Hindistan
Department of Zoology, Kalyani University, West Bengal,
India

Ramazan Adanir

Mehmet Akif Ersoy Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Hatay, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Mehmet Akif Ersoy University, Hatay, Turkey

Ramazan inci

Ege Universitesi Tip Fakiiltesi, Mikrobiyoloji Anabilim Dali,
izmir, Tuirkiye

Department of Microbiology, Cerrahpasa School of
Medicine, Ege University, izmir, Turkey

Renate Radek

Berlin Serbest Universitesi Biyoloji/Zooloji Enstitiisti, Berlin,
Almanya

Institue of Biology/Zoology, Berlin University, Berlin,
Germany

Biilent Alten

Hacettepe Universitesi Fen Fakiiltesi, Ekoloji Anabilim Dali,
Ankara, Turkiye

Department of Ecology, Faculty of Science and Letters,
Hacettepe University, Ankara, Turkey

Sabri Unal

Kastamonu Universitesi Orman Fakiiltesi, Kastamonu,
Tirkiye

Faculty of Forestry, Kastamonu University, Kastamonu,
Turkey

Salih Giirel

Samatya Devlet Hastanesi, Dermatoloji Klinigi, istanbul,
Tirkiye ]

Clinic of Dermatology, Samatya State Hospital, Istanbul,
Turkey

Sami Simgek

Firat Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Elazig, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Firat University, Elazig, Turkey

Selim S. Caglar

Hacettepe Universitesi Fen Fakiiltesi, Ekoloji Anabilim Dal,
Ankara, Tiirkiye

Department of Ecology, Faculty of Science and Letters,
Hacettepe University, Ankara, Turkey

Sema Ertug

Adnan Menderes Universitesi Tip Fakiiltesi, Parazitoloji
Anabilim Dali, Aydin, Tiirkiye

Department of Parasitology, School of Medicine, Adnan
Menderes University, Aydin, Turkey

Semih Oge

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

TURKISH JOURNAL OF PARASITOLOGY

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Semra Ozgelik

Cumhuriyet Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Sivas, Tirkiye

Department of Parasitology, School of Medicine,
Cumhuriyet University, Sivas, Turkey

Seray Toz

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Serdar Deger

Yiiziincii Yil Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Van, Turkiye

Department of Parasitology, Faculty of Veterinar Medicine,
Van, Turkey

Serdar Diisen

Pamukkale Universitesi Fen Fakiiltesi, Biyoloji Boliimii,
Denizli, Thrkiye

Department of Biology, Faculty of Science and Letters,
Pamukkale University, Denizli, Turkey

Serdar Pasa

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Serkan Bakirei

Adnan Menderes Universitesi Veteriner Fakiiltesi,
Parazitoloji Anabilim Dali, Aydin, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Serpil Degerli

Cumhuriyet Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Sivas, Tirkiye

Department of Parasitology, School of Medicine,
Cumhuriyet University, Sivas, Turkey

Serpil Nalbantoglu

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Ankara, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Sibel Ergiiven

Hacettepe Universitesi Tip Fakiiltesi, Parazitoloji Bilim Dali,
Ankara, Turkiye

Department of Parasitology, School of Medicine, Hacettepe
University, Ankara, Turkey

Soner Uzun

Akdeniz Universitesi Tip Fakiiltesi Dermatoloji Anabilim
Dali, Antalya, Turkiye

Department of Dermotology, School of Medicine, Akdeniz
University, Antalya, Turkey

Songiil Delibas

Dokuz Eylal Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Izmir, Tuirkiye

Department of Parasitology, School of Medicine, Dokuz
Eyliil University, Izmir, Turkey

Stefano Cecchini

Della Basilicata Universitesi, Potenza, italya

Della Basilicata University, Potenza, Italy

A-Vill

turkiyeparazitolderg.org {




Suna Gedikoglu

Uludag Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklari
Anabilim Dali, Bursa, Tirkiye

Department of Infectious Diseases, School of Medicine,
Uludag University, Bursa, Turkey

Siileyman Aypak

Adnan Menderes Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Aydin, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Adnan Menderes University, Aydin, Turkey

Siiphan Karaytug

Mersin Universitesi Fen Fakiiltesi, Biyoloji Bollimi, Mersin,
Turkiye

Department of Biology, Faculty of Science and Letters,
Mersin University, Mersin, Turkey

Sebnem Ustiin

Ege Universitesi Tip Fakiiltesi, Gastroenteroloji Bilim Dali,
izmir, Tuirkiye

Department of Gastroenterology, School of Medicine, Ege
University, izmir, Turkey

Sevki Ziya Coskun

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Bursa, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

Sinasi Umur

Ondokuz Mayis Universitesi Veteriner Fakiiltesi, Parazitoloji
Anabilim Dali, Samsun, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ondokuz Mayis University, Samsun, Turkey

Siikran Yagei Yiicel

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Ankara, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Tonay inceboz

Dokuz Eylal Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Izmir, Tiirkiye

Department of Parasitology, School of Medicine, Dokuz
Eyliil University, izmir, Turkey

Tugrul Dereli

Ege Universitesi Tip Fakiiltesi, Dermatoloji Anabilim Dal,
Izmir, Turkiye

Department of Dermotology, School of Medicine, Ege
University, izmir, Turkey

Ugur Uslu

Selcuk Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Konya, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Selcuk University, Konya, Turkey

Ulus Salih Akarca

Ege Universitesi Tip Fakiiltesi, Gastroenteroloji Bilim Dall,
Izmir, Turkiye

Department of Gastroenterology, School of Medicine, Ege
University, izmir, Turkey

Ulgen Z. Ok

Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, Manisa, Tiirkiye

TURKISH JOURNAL OF PARASITOLOGY

Department of Parasitology, School of Medicine, Celal Bayar
University, Manisa, Turkey

Umit Cimli Aksoy

Dokuz Eyliil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, izmir, Tiirkiye

Department of Parasitology, School of Medicine, Dokuz
Eyliil University, izmir, Turkey

Veli Yilgor Cirak

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Bursa, Tirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

Volkan Akyol

Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Bursa, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Uludag University, Bursa, Turkey

Yasar Ali Oner

istanbul Universitesi Capa Tip Fakiiltesi, Mikrobiyoloji
Anabilim Dal, istanbul, Tiirkiye

Department of Microbiology, Capa School of Medicine,
istanbul University, istanbul, Turkey

Yunus Kili¢

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dal, Kars, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
kafkas University, Kars, Turkey

Yiiksel Giiriiz

Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali,
izmir, Tiirkiye

Department of Parasitology, School of Medicine, Ege
University, izmir, Turkey

Zafer Karaer

Ankara Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dali, Ankara, Turkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Ankara University, Ankara, Turkey

Gokmen Zafer Pekmezci

Ondokuz Mayis Universitesi Veteriner Fakiiltesi, Su Uriinleri
ve Hastaliklari Anabilim Dali, Klinik Oncesi Bilimler Bilim
Dali, Samsun, Tiirkiye

zpekmezci@omu.edu.tr

2]

Zati Vatansever

Kafkas Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim
Dal, Kars, Tiirkiye

Department of Parasitology, Faculty of Veterinary Medicine,
Kafkas University, Kars, Turkey

| Dergi

Zeynep Siimer

Cumhuriyet Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Daly, Sivas, Turkiye

Department of Parasitology, School of Medicine,
Cumhuriyet University, Sivas, Turkey

Zeynep Tas

Yiiztinii Y1l Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dal, Van, Turkiye

Department of Parasitology, School of Medicine,Yiiziinu Yil
University, Van, Turkey

PARAZITOLOJ

Turk

turkiyeparazitolderg.org

A-IX




2]

| Dergi

PARAZITOLOS

TUrk

AMAC KAPSAM

Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylll ve Aralik
aylarinda olmak tizere li¢ ayda bir yaymlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkce ve ingilizce'dir.

Tirkiye Parazitoloji Dergisi; tip, veterinerlik ve biyoloji
alanlarinda parazitoloji konulu klinik ve deneysel arastirma
makaleleri, olgu sunumlari, derleme ve editére mektup
tiriinde vyayinladigi ylksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji
alanlarinda ve biyoloji bilim dalinin ilgili birimlerinde
calisan tiim bilim insanlari ve bu alanlardaki yiiksek lisans
ogrencileridir.

Derginin editoryel ve vyayin siirecleri “International
Committee of Medical Journal Editors (ICMJE)", "World
Association of Medical Editors (WAME)", "“Council of
Science Editors (CSE)", "Committee on Publication
Ethics (COPE)", “European Association of Science Editors
(EASE)" ve “National Information Standards Organization
(NISO)" organizasyonlarinin kilavuzlarina uygun olarak
bicimlendirilir. Tiirkiye Parazitoloji Dergisi, “Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice)” ilkelerini benimsemistir.

Turkiye Parazitoloji Dergisi, PubMed/MEDLINE, BIOSIS-
Zoological Record, BIOSIS Previews Biological Abstracts, CABI
Abstracts and Bibliographic Databases, SCOPUS, Embase ve
TUBITAK ULAKBIM TR Dizin tarafindan indekslenmektedir.

Makale degerlendirme ve yayin islemleri icin yazarlardan
licret talep edilmemektedir. Tim makaleler http://
turkiyeparazitolderg.org/tr/Anasayfa  sayfasindaki online
makale  degerlendirme sistemi  kullanilarak  dergiye
gonderilmelidir. Derginin yazim kurallarina, gerekli formlara
ve dergiyle ilgili diger bilgilere web sayfasindan erisilebilir.
Derginin  tlim masraflani  Tirkiye Parazitoloji Dernegi
tarafindan karsilanmaktadir. Basili kopyalarda tibbi ilag,
malzeme ve cihaz {reticilerinin reklamlari yayinlanabilir.
Reklam vermek isteyenlerin Editdryel Ofis ile iletisime
gecmeleri gerekmektedir. Reklam gorselleri sadece Bas
Editor onayi ile yayinlanmaktadir.

Dergide yayinlanan makalelerde ifade edilen bilgi, fikir ve
gorisler Tiirkiye Parazitoloji Dernegi, Bas Editor, Editorler,
Yayin Kurulu ve Yayincr'nin  degil, yazar(lar)in bilgi ve
gorislerini yansitir. Bas Editor, Editorler, Yayin Kurulu ve

Yayinci, bu gibi yazarlara ait bilgi ve gorisler igin hicbir
sorumluluk ya da ylkimliiliik kabul etmemektedir.
Yayinlanan tiim icerige http://turkiyeparazitolderg.org/
tr/Anasayfa adresinden dicretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi lyelerine (icretsiz
olarak dagitihr.

Dergide yayinlanan icerigin tim telif haklari Tirkiye
Parazitoloji Dernegi'ne aittir.

Bas Editor
Prof. Dr. Yusuf Ozbel

Adres: Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, 35100 Bornova-izmir, Tiirkiye

Tel: +90 232 390 47 24 [ +90 232 373 00 08
Faks: +90 232 388 13 47

E-mail: yusuf.ozbel@ege.edu.tr [ yusuf.ozbel@gmail.com

Acik Erisim Politikasi

Dergide agik erisim politikasi uygulanmaktadir. Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://
www.budapestopenaccessinitiative.org/  kurallari  esas
alinarak uygulanmaktadir.

Acik Erisim, “[hakem degerlendirmesinden geg¢mis bilimsel
literattiriin], internet aracihgiyla; finansal, yasal ve teknik
engeller olmaksizin, serbestce erisilebilir, okunabilir,
indirilebilir, kopyalanabilir, dagitilabilir, basilabilir, taranabilir,
tam metinlere baglanti verilebilir, dizinlenebilir, yazilima veri
olarak aktarilabilir ve her tirlii yasal amac icin kullanilabilir
olmasi"dir. Cogaltma ve dagitim lzerindeki tek kisitlama
yetkisi ve bu alandaki tek telif hakki rolii; kendi calismalarinin
bitunligl tzerinde kontrol sahibi olabilmeleri, gerektigi
gibi taninmalarinin ve alintilanmalarinin saglanmasi icin,
yazarlara verilmelidir.

Baski izinleri

CC BY-NC-ND lisansi altinda yayinlanan materyalin ticari
amacli kullanim (satis vb.) icin telif hakki sahibi ve yazar
haklarinin korunmasi icin izin gereklidir. Baski izinleri icin
basvurular Editor ofisine yapilmalidir.
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AIMS AND SCOPE

Turkish Journal of Parasitology (Turkiye Parazitol Derg) is
the double-blind peer-reviewed, open access, international
publication organ of Turkish Society for Parasitology. The
journal is a quarterly publication, published on March, June,
September and December and its publication languages are
Turkish and English.

Turkish Journal of Parasitology aims to contribute to the
international literature by publishing original clinical and
experimental research articles, case reports, review articles,
and letters to the editor biological, medical and veterinary
parasitology.

The journal's target audience includes researchers, physicians
and healthcare professionals who are interested or working
on medical and veterinary parasitology, and relevant
disciplines of biology, as well as PhD and MSc students
studying on these topics.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors (ICMJE),
World Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE), and
National Information Standards Organization (NISO). The
journal is in conformity with the Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

Turkish Journal of Parasitology is currently indexed in
PubMed/MEDLINE,  BIOSIS-Zoological ~ Record, BIOSIS
Previews Biological ~Abstracts, CABI Abstracts and
Bibliographic Databases, SCOPUS, Embase, and TUBITAK
ULAKBIM TR Index.

Processing and publication are free of charge with the
journal. No fees are requested from the authors at any point
throughout the evaluation and publication process. All
manuscripts must be submitted via the online submission
system, which is available at http://turkiyeparazitolderg.org/
eng/Anasayfa. The journal guidelines, technical information,
and the required forms are available on the journal's web
page.

All expenses of the journal are covered by the Turkish Society
for Parasitology. Potential advertisers should contact the
Editorial Office. Advertisement images are published only
upon the Editor-in-Chief's approval.

Statements or opinions expressed in the manuscripts
published in the journal reflect the views of the author(s)
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and not the opinions of the Turkish Society for Parasitology,
editors, editorial board, and/or publisher; the editors,
editorial board, and publisher disclaim any responsibility or
liability for such materials.

All published content is available online, free of charge
at  http://turkiyeparazitolderg.org/eng/Anasayfa. Printed
copies of the journal are distributed to the members of the
Turkish Society for Parasitology, free of charge.

Turkish Society for Parasitology holds the international
copyright of all the content published in the journal.
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Open Access Policy

This journal provides immediate open access to its content
on the principle that making research freely available to the
public supports a greater global exchange of knowledge.

Open Access Policy is based on the rules of the
Budapest Open Access Initiative (BOAI) http://www.
budapestopenaccessinitiative.org/. By "open access"
to peer-reviewed research literature, we mean its free
availability on the public internet, permitting any users to
read, download, copy, distribute, print, search, or link to the
full texts of these articles, crawl them for indexing, pass
them as data to software, or use them for any other lawful
purpose, without financial, legal, or technical barriers other
than those inseparable from gaining access to the internet
itself. The only constraint on reproduction and distribution,
and the only role for copyright in this domain, should be to
give authors control over the integrity of their work and the
right to be properly acknowledged and cited.

This work is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.
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Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylil ve Aralik
aylarinda olmak Uzere lic ayda bir yayinlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkce ve ingilizce'dir.

Turkiye Parazitoloji Dergisi; tip, veterinerlik ve biyoloji
alanlarinda parazitoloji konulu klinik ve deneysel arastirma
makaleleri, olgu sunumlari, derleme ve editére mektup
tlrlinde vyayinladigi ylksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

Derginin editoryel ve vyayin siirecleri, "International
Committee of Medical Journal Editors (ICMJE)", "World
Association of Medical Editors (WAME)", “Council of
Science Editors (CSE)", "Committee on Publication
Ethics (COPE)", “European Association of Science Editors
(EASE)" ve "National Information Standards Organization
NISO)" organizasyonlarinin kilavuzlarina uygun olarak
bicimlendirilmistir. Turkiye Parazitoloji Dergisi'nin editoryel
ve vyayin stirecleri, "Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice)”
ilkelerine uygun olarak yiiriitilmektedir.

Ozginliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabulli icin en 06nemli kriterlerdir.
Gonderilen yazilarin daha 6nce baska bir elektronik ya da
basili dergide, kitapta veya farkh bir ortamda sunulmamis ya
dayayinlanmamis olmasi gerekir. Daha dnce baska bir dergiye
gonderilen ancak yayina kabul edilmeyen yazilar hakkinda
dergi dnceden bilgilendirilmelidir. Bu yazilarin eski hakem
raporlarinin Yayin Kuruluna gonderilmesi degerlendirme
stiresinin hizlanmasini saglayacaktir. Toplantilarda sunulan
calismalar icin, sunum vyapilan organizasyonun tam adi,
tarihi, sehri ve dlkesi belirtilmelidir.

Turkiye Parazitoloji Dergisi'ne gonderilen tiim makaleler
cift-kdr hakem degerlendirme siirecinden gecmektedir.
Tarafsiz degerlendirme siirecini saglamak icin her makale
alanlarinda uzman en az iki dis-bagimsiz hakem tarafindan
degerlendirilir. Dergi Yayin Kurulu dUyeleri tarafindan
gonderilecek makalelerin degerlendirme siirecleri, davet
edilecek dis bagimsiz editorler tarafindan ydnetilecektir.
Biitlin makalelerin karar verme siireclerinde nihai karar
yetkisi Bas Editor'dedir.

Arastirmalarin  kabul edilen etik kurallar cercevesinde
yapildigini temin etmek icin vyazarlarin etik uygunluk
konusunda bilgi vermeleri gerekmektedir. insanlar tizerinde
yapilan klinik ve deneysel calismalar, ilac arastirmalari ve bazi
olgu sunumlari icin "World Medical Association Declaration
of Helsinki, Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013, www.
wma.net) cercevesinde hazirlanmis Etik Komisyon raporu
gerekmektedir. Gerekli goriilmesi halinde Etik Komisyon
raporu veya esdegeri olan resmi bir yazi yazarlardan talep
edilebilir. Insanlar iizerinde yapiimis deneysel calismalarin
sonuclarini bildiren yazilarda, ¢alismanin yapildigi kisilere
uygulanan prosediirlerin niteligi tlimdiyle aciklandiktan
sonra, onaylarinin alndigina iliskin bir agiklama ile onay
alinan etik kuruladive onay numarasina makalenin Yontemler
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bolimiinde yer verilmelidir. Hastalarin  kimliklerinin
gizliligini korumak yazarlarin sorumlulugundadir. Hastalarin
kimligini agiga cikarabilecek fotograflar icin hastadan ya da
yasal temsilcilerinden alinan imzali izinlerin de génderilmesi
gereklidir. Hayvanlar Uzerinde yapilan calismalar icin de
uluslararasi etik kurallara uygunlugu gosteren komite onayi
ilgili hayvan etik kurulundan alinmalidir. Hayvanlar lizerinde
yapilan calismalarda etik kurul onayinin yani sira, hayvanlara
agri, aci ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtilmelidir.

Butlin makalelerin benzerlik tespiti denetimi, iThenticate
yazilimi aracihgiyla yapiimaktadir.

Yayin Kurulu, dergimize gonderilen calismalar hakkindaki
intihal, atif manipiilasyonu ve veri sahteciligi iddia ve
stipheleri karsisinda COPE kurallarina uygun olarak hareket
edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan o6nerilen yazarlik kriterlerini karsilamasi

gerekmektedir. ICMJE, vyazarlarin asagidaki 4 kriteri
karsilamasini 6nermektedir:
1. Calismanin  konseptine/tasarimina; ya da calisma

icin verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina énemli katki saglamis olmak; VE

2. Yazi taslagini hazirlamis ya da 6nemli fikirsel icerigin
elestirel incelemelerini yapmis olmak; VE

3. Yazinin yayindan 6nceki son halini gézden gecirmis ve
onaylamis olmak; VE

4. Calismanin  herhangi  bir bélimiinin  gecerliligi
ve dogruluguna iliskin sorularin uygun sekilde
sorusturuldugunun ve c¢oziimlendiginin  garantisini

vermek amaciyla calismanin her yoniinden sorumlu
olmayi kabul etmek.

Bir yazar, calismada katki sagladigr kisimlarin sorumlulugunu
almasina ek olarak, diger vyazarlarin calismanin hangi
kisimlarindan sorumlu oldugunu da teshis edebilmelidir.
Ayrica, yazarlar birbirlerinin katkilarinin biitiinliigiine gliven
duymahlardir.

Yazar olarak belirtilen her kisi yazarhigin dort kriterini
karsilamalidir ve bu dort kriteri karsilayan her kisi yazar
olarak tanimlanmaldir. Dort kriterin hepsini karsilamayan
kisilere makalenin baslik sayfasinda tesekkiir edilmelidir.

Yazarhk haklarina uygun hareket etmek ve hayaletya da ltituf
yazarhigin 6nlenmesini saglamak amaciyla sorumlu yazarlar
makale yiikleme siirecinde www.turkiyeparazitolderg.org
adresinden erisilebilen Yazar Katki Formu'nu imzalamah
ve taranmis versiyonunu yaziyla birlikte gondermelidir.
Yayin Kurulu'nun génderilen bir makalede “lituf yazarhk"
oldugundan stiphelenmesi durumunda s6z konusu makale
degerlendirme  yapilmaksizin  reddedilecektir.  Makale
gonderimi kapsaminda; sorumlu yazar makale gdnderim
ve degerlendirme siirecleri boyunca vyazarlik ile ilgili
tlim sorumlulugu kabul ettigini bildiren kisa bir &n yazi
gondermelidir.

Turkiye Parazitoloji  Dergisi; godnderilen makalelerin
degerlendirme siirecine dahil olan yazarlarin ve bireylerin,
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potansiyel ¢cikar catismasina ya da 6nyargiya yol acabilecek
finansal, kurumsal ve diger iliskiler dahil mevcut ya da
potansiyel cikar catismalarini beyan etmelerini talep ve
tesvik eder.

Bir calisma icin bir birey ya da kurumdan alinan her tiirli
finansal destek ya da diger destekler Yayin Kurulu'na beyan
edilmeli ve potansiyel cikar catismalarini beyan etmek
amaciyla ICMJE Potansiyel Cikar Catismalari Formu katki
saglayan tim vyazarlar tarafindan ayri ayri doldurulmalidir.
Editorler, yazarlar ve hakemler ile ilgili potansiyel cikar
catismasi vakalari derginin Yayin Kurulu tarafindan COPE ve
ICMJE rehberleri kapsaminda ¢oziilmektedir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini, COPE
rehberleri kapsaminda isleme almaktadir. Yazarlar, itiraz ve
sikayetleriicin dogrudan Editoryel Ofis ile temasa gecebilirler.
ihtiyag: duyuldugunda Yaymin Kurulu'nun kendi icinde
cozemedigi konular igin tarafsiz bir temsilci atanmaktadir.
itiraz ve sikayetler icin karar verme siireclerinde nihai karari
Bas Editor verecektir.

Turkiye Parazitoloji Dergisi 'ne makale gonderen yazarlar
makalelerinin telif haklarini Tirkiye Parazitoloji Dernegdi'ne
devretmeyi kabul ederler. Reddedilen makalelerin telif
haklari yazarlarina geri iade edilir. Tiirkiye Parazitoloji Dergisi
her makalenin  www.turkiyeparazitolderg.org adresinden
erisebileceginiz Yayin Hakki Devir Formu ile beraber
gonderilmesini talep eder. Yazarlar, basili ya da elektronik
formatta yer alan resimler, tablolar ya da diger her tiirlii
icerik dahil daha once yayinlanmis icerigi kullanirken telif
hakki sahibinden izin almalilardir. Bu konudaki yasal, mali ve
cezai sorumluluk yazarlara aittir.

Dergide yayinlanan makalelerde ifade edilen goriisler ve
fikirler Tlrkiye Parazitoloji Dergisi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci'nin degil, yazar(lar)in bakis agilarini
yansitir. Bas Editor, Editorler, Yayin Kurulu ve Yayinci bu gibi
durumlar icin hicbir sorumluluk ya da ytkiimlilik kabul
etmemektedir. Yayinlanan icerik ile ilgili tlim sorumluluk
yazarlara aittir.

MAKALE HAZIRLAMA

Makaleler, ICMJE-Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in
Medical Journals (updated in December 2017 - http://www.
icmje.org/icmje-recommendations.pdf) ile uyumlu olarak
hazirlanmalidir. Randomize calismalar CONSORT, gozlemsel
calismalar STROBE, tanisal degerli calismalar STARD,
sistematik derleme ve meta-analizler PRISMA, hayvan
deneyli calismalar ARRIVE ve randomize olmayan davranis ve
halk saghgiyla ilgili calismalar TREND kilavuzlarina uyumlu
olmalidir.

Makaleler sadece www.turkiyeparazitolderg.org adresinde
yer alan derginin online makale yiikleme ve degerlendirme
sistemi  lizerinden gonderilebilir.  Diger ortamlardan
gonderilen makaleler degerlendirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uygunlugu ilk
olarak Editoryel Ofis tarafindan kontrol edilecek, dergi yazim
kurallarina uygun hazirlanmamis makaleler teknik diizeltme
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talepleri ile birlikte yazarlarina geri gdnderilecektir.

Yazarlarin; Yayin Hakki Devir Formu, Yazar Katki Formu ve
ICMJE Potansiyel Cikar Catismalari Formu'nu (bu form, tiim
yazarlar tarafindan doldurulmalidir) ilk gonderim sirasinda
online makale sistemine ylklemeleri gerekmektedir.
Bu formlara www.turkiyeparazitolderg.org adresinden
erisilebilmektedir.

Baslik sayfasi: Gonderilen tiim makalelerle birlikte ayri bir
baslik sayfasi da gonderilmelidir. Bu sayfa;

e Makalenin Tiirkce ve ingilizce basliklari ile 50 karakteri
gecmeyen kisa basliklarini,

® Yazarlarin isimlerini, kurumlarini, egitim derecelerini ve
ORCID ID numaralarini,

® Finansal destek bilgisi ve diger destek kaynaklari
hakkinda detayh bilgiyi,

e Sorumlu yazarin ismi, adresi, telefonu (cep telefonu
dahil), faks numarasi ve e-posta adresini,

e Makale hazirlama siirecine katkida bulunan ama
yazarlik kriterlerini karsilamayan bireylerle ilgili bilgileri
icermelidir.

Ozet: Editore Mektup tiirlindeki yazilar diginda kalan tim
makalelerin Tiirkce ve ingilizce dzetleri olmalidir. Ozgiin
Arastirma makalelerinin  ozetleri “"Amag”, “Yontemler",
“Bulgular” ve "Sonuc" alt baslklarini icerecek bicimde
hazirlanmalidir.

Anahtar Sozcukler: Tim makaleler en az 3 en fazla 5 anahtar
kelimeyle birlikte gonderilmeli, anahtar sozclkler 6zetin
hemen altina yazilmalidir. Kisaltmalar anahtar sozciik olarak
kullanilmamahdir. Anahtar sozcilikler “National Library of
Medicine (NLM)" tarafindan hazirlanan "Medical Subject
Headings (MeSH)" veritabanindan secilmelidir.

Makale Tiirleri

Ozgiin Arastirma: Ana metin “Giris", "Yéntemler”, “Bulgular",
“Tartisma” ve Sonuc” alt basliklarini icermelidir. Ozgiin

Arastirmalarla ilgili kisitlamalar icin litfen Tablo 1'i
inceleyiniz.
Sonucu desteklemek icin istatiksel analiz genellikle

gereklidir. Istatistiksel analiz, tibbi dergilerdeki istatistik
verilerini bildirme kurallarina gére yapilmalidir (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-
93). istatiksel analiz ile ilgili bilgi, Yontemler bsliimii icinde
ayri bir alt baslik olarak yazilmali ve kullanilan yazilim
kesinlikle tanimlanmalidir.

Birimler, uluslararasi birim sistemi olan International System
of Units (SI)'a uygun olarak hazirlanmadir.

Editoryel Yorum: Dergide yayinlanan bir arastirmanin, o
konunun uzmani olan veya Ust diizeyde degerlendirme
yapan bir hakemi tarafindan kisaca yorumlanmasi amacini
tasimaktadir. Yazarlari, dergi tarafindan secilip davet edilir.
Ozet, anahtar sozciik, tablo, sekil, resim ve diger gérseller
kullanilmaz.
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Derleme: Yazinin konusunda birikimi olan ve bu birikimleri
uluslararasi literatiire yayin ve atif sayisi olarak yansimis
uzmanlar tarafindan hazirlanmis yazilar degerlendirmeye
alinir. Yazarlari dergi tarafindan da davet edilebilir. Bir bilgi
ya da konunun klinikte kullanilmasi icin vardigi son diizeyi
anlatan, tartisan, degerlendiren ve gelecekte yapilacak
olan calismalara yon veren bir formatta hazirlanmalidir.
Ana metin “Giris", "Klinik ve Arastirma Etkileri" ve "Sonuc¢”
bollimlerini icermelidir. Derleme tiirlindeki yazilarla ilgili
kisitlamalar igin liitfen Tablo 1'i inceleyiniz.

Olgu Sunumu: Olgu sunumlari icin sinirl sayida yer
ayrilmakta ve sadece ender goriilen, tani ve tedavisi gii¢
olan hastaliklarla ilgili, yeni bir yontem 6neren, kitaplarda
yer verilmeyen bilgileri yansitan, ilgi cekici ve 0Ogretici
ozelligi olan olgular yayina kabul edilmektedir. Ana metin;
"Giris", "Olgu Sunumu”, "Tartisma" ve Sonuc" alt baslklarini
icermelidir. Olgu Sunumlariyla ilgili kisitlamalar icin litfen
Tablo 1'i inceleyiniz.

Editore Mektup: Dergide daha dnce yayinlanan bir yazinin
onemini, gozden kagan bir ayrintisini ya da eksik kisimlarini
tartisabilir. Ayrica derginin kapsamina giren alanlarda
okurlarin ilgisini cekebilecek konular ve ozellikle egitici
olgular hakkinda da Editére Mektup formatinda yazilar
yayinlanabilir. Okuyucular da yayinlanan yazilar hakkinda
yorum iceren Editére Mektup formatinda yazilarini
sunabilirler. Ozet, anahtar sbzciik, tablo, sekil, resim ve
diger gorseller kullaniimaz. Ana metin alt basliksiz olmalidir.
Hakkinda mektup yazilan yayina ait cilt, yil, sayi, sayfa
numaralari, yazi bashgi ve yazarlarin adlari acik bir sekilde
belirtilmeli, kaynak listesinde yazilmal ve metin icinde atifta
bulunulmahdir.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale Sézciik | Ozet Kaynak | Tablo | Resim
tiird limiti s6zciik limiti | limiti limiti | limiti
“ 7yada
Ozgiin 250
Aragtirma 200 (Alt baglhikly) =0 6 toplan"lda
15 resim
10yada
Derleme 5000 250 50 6 toplamda
20 resim
10yada
Olgu 1000 | 200 15 Tablo | toplamda
Sunumu .
yok 20 resim
Editore q
Mektup 500 Uygulanamaz | 5 Tablo | Resim
yok yok

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmal, ana metin icerisindeki gecis siralarina uygun
olarak numaralandinimadir. Tablolarin lizerinde tanimlayici
bir baslik yer almali ve tablo icerisinde gecen kisaltmalarin
acihmlar tablo altina tanimlanmalidir. Tablolar Microsoft
Office Word dosyasi icinde “Tablo Ekle" komutu kullanilarak
hazirlanmali ve kolay okunabilir sekilde diizenlenmelidir.
Tablolarda sunulan veriler ana metinde sunulan verilerin

tekrari olmamali; ana metindeki verileri destekleyici nitelikte
olmalilardir.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yiiklenmelidir. Gorseller bir
Word dosyasi dokiimani ya da ana dokiiman icerisinde
sunulmamalidir. Alt birimlere ayrilan gorseller oldugunda,
alt birimler tek bir gorsel icerisinde verilmemelidir. Her
bir alt birim sisteme ayri bir dosya olarak yilklenmelidir.
Resimler alt birimleri belli etme amaciyla etiketlenmemelidir
(a, b, ¢ vb.). Resimlerde altyazilari desteklemek icin kalin ve
ince oklar, ok baslari, yildizlar, asteriksler ve benzer isaretler
kullanilabilir. Makalenin geri kalaninda oldugu gibi resimler
de kor olmalidir. Bu sebeple, resimlerde yer alan kisi ve
kurum bilgileri de korlestirilmelidir. Gorsellerin minimum
coztintrltigli 300DPI olmahdir. Degerlendirme siirecindeki
aksakliklari 6nlemek icin gdnderilen biitin gorsellerin
¢Ozlinirliglu net ve boyutu blyik (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almaldir.

Makale icerisinde gecen tiim kisaltmalar, ana metin ve
ozette ayri ayri olmak lizere ilk kez kullanildiklar yerde
tanimlanarak, kisaltma tanimin ardindan parantez icerisinde
verilmelidir.

Makale icinde ve kaynaklarda gegen parazitlerin cins ve tir
isimleri italik ve sadece cins isminin ilk harfi biiylik olarak
yazilmalidir.

Ana metin icerisinde cihaz, yazilim, ilag¢ vb. driinlerden
bahsedildiginde Uriiniin ismi, Ureticisi, Uretildigi sehir ve
tilke bilgisini iceren Uriin bilgisi parantez icinde verilmelidir;
"Discovery St PET/CT scanner (General Electric, Milwaukee,
WI, USA)"

Tuim kaynaklar, tablolar ve resimlere ana metin icinde uygun
olan yerlerde siraylanumara verilerek atif yapiimalhdir.

Ozgiin  arastirmalarin  kisitlamalari,  engelleri  ve
yetersizliklerinden Sonuc paragrafi  &ncesi  "Tartisma”
bollimiinde bahsedilmelidir.

Kaynaklar

Atif yapilirken en son ve en glincel yayinlar tercih edilmelidir.
Atif yapilan erken cevrimi¢i makalelerin DOl numaralari
mutlaka  saglanmalidir.  Kaynaklarin ~ dogrulugundan
yazarlar sorumludur. Dergi isimleri Index Medicus/Medline/
PubMed'de yer alan dergi kisaltmalari ile uyumlu olarak
kisaltilmalidir. Alti ya da daha az yazar oldugunda tiim
yazar isimleri listelenmelidir. Eger 7 ya da daha fazla yazar
varsa ilk 6 yazar yazildiktan sonra “et al" konulmalidir. Ana
metinde kaynaklara atif yapilirken parantez icinde Arabik
numaralar kullanilmalidir. Farkli yayin tirleri icin kaynak
stilleri asagidaki drneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch 200/0.6.
Br J Anaesth 2015; 115: 797-8.
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Turkish Journal of Parasitology (Turkiye Parazitol Derg) is
the double-blind peer-reviewed, open access, international
publication organ of Turkish Society for Parasitology. The
journal is a quarterly publication, published on March, June,
September and December and its publication languages are
Turkish and English.

Turkish Journal of Parasitology aims to contribute to the
international literature by publishing original clinical and
experimental research articles, case reports, review articles,
and letters to the editor biological, medical and veterinary
parasitology.

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Council of Medical Journal Editors (ICMJE), the
World Association of Medical Editors (WAME), the Council of
Science Editors (CSE), the Committee on Publication Ethics
(COPE), the European Association of Science Editors (EASE),
and National Information Standards Organization (NISQ).
The journal conforms to the Principles of Transparency and
Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be
accepted for publication. Manuscripts submitted for
evaluation should not have been previously presented or
already published in an electronic or printed medium. The
journal should be informed of manuscripts that have been
submitted to another journal for evaluation and rejected for
publication. The submission of previous reviewer reports will
expedite the evaluation process. Manuscripts that have been
presented in a meeting should be submitted with detailed
information on the organization, including the name, date,
and location of the organization.

Manuscripts submitted to Turkish Journal of Parasitology
will go through a double-blind peer-review process. Each
submission will be reviewed by at least two external,
independent peer reviewers who are experts in their fields in
order to ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor to
manage the evaluation processes of manuscripts submitted
by editors or by the editorial board members of the journal.
The Editor in Chief is the final authority in the decision-
making process for all submissions.

To ensure that the research has been conducted according
to accepted ethical principles, authors should declare
information on ethical compliance. For studies involving
human participants, an approval of research protocols by
the Ethics Committee in accordance with international
agreements (World Medical Association Declaration of
Helsinki "Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.wma.net)
is required for experimental, clinical, and drug studies and
for some case reports. Information on patient consent, the
name of the ethics committee, and the ethics committee
approval number should also be stated in the Methods
section of the manuscript. For manuscripts concerning
experimental research on animals, an approval of research
protocols by an Animal Ethics Committee in accordance
with international principles is required. If required, ethics

committee reports or an equivalent official document will
be requested from the authors. For studies carried out on
animals, the measures taken to prevent pain and suffering
of the animals should be stated clearly.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct,
e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in
accordance with COPE guidelines.

Each individual listed as an author should fulfill the
authorship criteria recommended by the International
Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that
authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or design of
the work; or the acquisition, analysis, or interpretation
of data for the work; AND

1. Drafting the work or revising it critically for important
intellectual content; AND

1. Final approval of the version to be published; AND

1. Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy
or integrity of any part of the work are appropriately
investigated and resolved.

In addition to being accountable for the parts of the work
he/she has done, an author should be able to identify which
co-authors are responsible for specific other parts of the
work. In addition, authors should have confidence in the
integrity of the contributions of their co-authors.

All those designated as authors should meet all four criteria
for authorship, and all who meet the four criteria should be
identified as authors. Those who do not meet all four criteria
should be acknowledged in the title page of the manuscript.

Turkish Journal of Parasitology requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download
through http:/[turkiyeparazitolderg.org/eng/Anasayfa)
during the initial submission process in order to act
appropriately on authorship rights and to prevent ghost
or honorary authorship. If the editorial board suspects a
case of "gift authorship,” the submission will be rejected
without further review. As part of the submission of the
manuscript, the corresponding author should also send a
short statement declaring that he/she accepts to undertake
all the responsibility for authorship during the submission
and review stages of the manuscript.

Turkish Journal of Parasitology requires and encourages
the authors and the individuals involved in the evaluation
process of submitted manuscripts to disclose any existing
or potential conflicts of interests, including financial,
consultant, and institutional, that might lead to potential
bias or a conflict of interest. Any financial grants or other
support received for a submitted study from individuals or
institutions should be disclosed to the Editorial Board. To
disclose a potential conflict of interest, the ICMJE Potential
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Conflict of Interest Disclosure Form should be filled in and
submitted by all contributing authors. Cases of a potential
conflict of interest of the editors, authors, or reviewers are
resolved by the journal's Editorial Board within the scope of
COPE and ICMJE guidelines.

The Editorial Board of the journal handles all appeal and
complaint cases within the scope of COPE guidelines. In
such cases, authors should get in direct contact with the
editorial office regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to resolve
cases that cannot be resolved internally. The Editor in Chief
is the final authority in the decision-making process for all
appeals and complaints.

When submitting a manuscript to Turkish Journal of
Parasitology, authors accept to assign the copyright of their
manuscript to Turkish Society for Parasitology. If rejected for
publication, the copyright of the manuscript will be assigned
back to the authors. Turkish Journal of Parasitology requires
each submission to be accompanied by a Copyright Transfer
Form (available for download at http://turkiyeparazitolderg.
org/eng/Anasayfa). When using previously published
content, including figures, tables, or any other material
in both print and electronic formats, authors must obtain
permission from the copyright holder. Legal, financial and
criminal liabilities in this regard belong to the author(s).

Statements or opinions expressed in the manuscripts
published in Turkish Journal of Parasitology reflect the views
of the author(s) and not the opinions of the editors, the
editorial board, or the publisher; the editors, the editorial
board, and the publisher disclaim any responsibility or
liability for such materials. The final responsibility in regard
to the published content rests with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with
ICMJE-Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals (updated in December 2017 - http://www.icmje.
org/icmje-recommendations.pdf). Authors are required
to prepare manuscripts in accordance with the CONSORT
guidelines for randomized research studies, STROBE
guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE
guidelines for experimental animal studies, and TREND
guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the journal's
online manuscript submission and evaluation system,
available at http://turkiyeparazitolderg.org/eng/Anasayfa.
Manuscripts submitted via any other medium will not be
evaluated.

Manuscripts submitted to the journal will first go through
a technical evaluation process where the editorial office
staff will ensure that the manuscript has been prepared
and submitted in accordance with the journal's guidelines.
Submissions that do not conform to the journal's guidelines
will be returned to the submitting author with technical
correction requests.
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Authors are required to submit the following:
e Copyright Transfer Form,
®  Author Contributions Form, and

e |CMIJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors)

® during the initial submission. These forms are available
for download at http://turkiyeparazitolderg.org/eng/
Anasayfa.

® Preparation of the Manuscript

e Title page: A separate title page should be submitted
with all submissions and this page should include:

® The Turkish and English full title of the manuscript as
well as a short title (running head) of no more than 50
characters,

e Name(s), affiliations, highest academic degree(s) and
ORCID ID's of the author(s),

e Grant information and detailed information on the
other sources of support,

e Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

e Acknowledgment of the individuals who contributed to
the preparation of the manuscript but who do not fulfill
the authorship criteria.

Abstract: A Turkish and an English abstract should be
submitted with all submissions except for Letters to the
Editor. Submitting a Turkish abstract is not compulsory
for international authors. The abstract of Original Articles
should be structured with subheadings (Objective, Methods,
Results, and Conclusion). Please check Table 1 below for
word count specifications.

Keywords: Each submission must be accompanied by a
minimum of three to a maximum of five keywords for
subject indexing at the end of the abstract. The keywords
should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine,
Medical Subject Headings database (https://www.nIm.nih.
gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article
since it provides new information based on original research.
The main text of original articles should be structured with
Introduction, Methods, Results, Discussion, and Conclusion
subheadings. Please check Table 1 for the limitations for
Original Articles.

Statistical analysis to support conclusionsis usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-
93). Information on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section and the statistical software that was used
during the process must be specified.
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Units should be prepared in accordance with the
International System of Units (SI).

Editorial Comments: Editorial comments aim to provide a
brief critical commentary by reviewers with expertise or with
high reputation in the topic of the research article published
in the journal. Authors are selected and invited by the
journal to provide such comments. Abstract, Keywords, and
Tables, Figures, Images, and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose
scientific background has been translated into a high
volume of publications with a high citation potential
are welcomed. These authors may even be invited by the
journal. Reviews should describe, discuss, and evaluate the
current level of knowledge of a topic in clinical practice and
should guide future studies. The main text should contain
Introduction, Clinical and Research Consequences, and
Conclusion sections. Please check Table 1 for the limitations
for Review Articles.

Case Reports: There is limited space for case reports in
the journal and reports on rare cases or conditions that
constitute challenges in diagnosis and treatment, those
offering new therapies or revealing knowledge not included
in the literature, and interesting and educative case reports
are accepted for publication. The text should include
Introduction, Case Report, Discussion, and Conclusion
subheadings. Please check Table 1 for the limitations for
Case Reports.

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the
scope of the journal that might attract the readers' attention,
particularly educative cases, may also be submitted in the
form of a "Letter to the Editor.” Readers can also present
their comments on the published manuscripts in the form
of a "Letter to the Editor." Abstract, Keywords, and Tables,
Figures, Images, and other media should not be included.
The text should be unstructured. The manuscript that is
being commented on must be properly cited within this
manuscript.

Table 1: Limitations for each manuscript type

Type of Word | Abstract Reference | Table | Figure
manuscript | limit | word limit | limit limit | limit
7 or total
Original 250
Article 2200 (Structured) =0 6 ,Of -~
images
Revi 10 or
eview 5000 | 250 50 total of 20
Article 6 .
images
N 10 or
Case Report | 1000 | 200 15 ° total of 20
tables | .
images
. 10 or
gt 1500 | No abstract | 15 R total of 20
Note tables | .
images
Letter to No N di
the Editor 500 No abstract | 5 tables 0 media

Tables

Tables should be included in the main document, presented
after the reference list, and they should be numbered
consecutively in the order they are referred to within the
main text. A descriptive title must be placed above the
tables. Abbreviations used in the tables should be defined
below the tables by footnotes (even if they are defined
within the main text). Tables should be created using the
"insert table" command of the word processing software
and they should be arranged clearly to provide easy reading.
Data presented in the tables should not be a repetition
of the data presented within the main text but should be
supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word
document or the main document. When there are figure
subunits, the subunits should not be merged to form a single
image. Each subunit should be submitted separately through
the submission system. Images should not be labeled (a, b,
¢, ete.) to indicate figure subunits. Thick and thin arrows,
arrowheads, stars, asterisks, and similar marks can be used
on the images to support figure legends. Like the rest of the
submission, the figures too should be blind. Any information
within the images that may indicate an individual or
institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays
in the evaluation process, all submitted figures should be
clear in resolution and large in size (minimum dimensions:
100 x 100 mm). Figure legends should be listed at the end
of the main document.

All acronyms and abbreviations used in the manuscript
should be defined at first use, both in the abstract and
in the main text. The abbreviation should be provided in
parentheses following the definition.

When mentioning parasites in the main text and references,
the genus and species names must be italicized and the
genus name must be written with an initial capital letter.

When a drug, product, hardware, or software program is
mentioned within the main text, product information,
including the name of the product, the producer of the
product, and city and the country of the company (including
the state if in USA), should be provided in parentheses in
the following format: “Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)"

All references, tables, and figures should be referred to within
the main text, and they should be numbered consecutively
in the order they are referred to within the main text.

Limitations, drawbacks, and the shortcomings of original
articles should be mentioned in the Discussion section
before the conclusion paragraph.

References

While citing publications, preference should be given to the
latest, most up-to-date publications. If an ahead-of-print
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publication is cited, the DOl number should be provided.
Authors are responsible for the accuracy of references.
Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed.
When there are six or fewer authors, all authors should be
listed. If there are seven or more authors, the first six authors
should be listed followed by “et al." In the main text of the
manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of
publications are presented in the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, lvanovic¢
M, Gajovi€ O, Lazi€ Z, et al. Impact of imaging diagnostics
on the budget - Are we spending too much? Vojnosanit
Pregl 2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis.
Gorbach SL, Barlett JG, Blacklow NR, editors. Infectious
Diseases. Philadelphia: Lippincott Williams; 2004.p.2290-
308.

Books with a Single Author: Sweetman SC. Martindale the
Complete Drug Reference. 34th ed. London: Pharmaceutical
Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors.
Functional reconstructive nasal surgery. Stuttgart-New
York: Thieme; 2003.

Conference Proceedings: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P, Piemme TE,
Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sept 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992.
pp.1561-5.

Scientific or Technical Report: Cusick M, Chew EY, Hoogwerf
B, Agron E, Wu L, Lindley A, et al. Early Treatment Diabetic
Retinopathy Study Research Group. Risk factors for renal
replacement therapy in the Early Treatment Diabetic
Retinopathy Study (ETDRS), Early Treatment Diabetic
Retinopathy Study Kidney Int: 2004. Report No: 26.

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin
Beslenme Durumlari, Fiziksel Aktiviteleri ve Beden Kitle
indeksleri Kan Lipidleri Arasindaki lliskiler. H.U. Saglik
Bilimleri Enstitiisti, Doktora Tezi. 2007.

Manuscripts Accepted for Publication, Not Published Yet:
Slots J. The microflora of black stain on human primary

teeth. Scand J Dent Res. 1974.

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn
Interv Radiol. 2016 Feb 24. doi: 10.5152/dir.2016.15323.
[Epub ahead of print].

Manuscripts Published in Electronic Format: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/
ncidodlEID/cid.htm.

REVISIONS

When submitting a revised version of a paper, the author
must submit a detailed "Response to the reviewers"
that states point by point how each issue raised by the
reviewers has been covered and where it can be found
(each reviewer's comment, followed by the author's reply
and line numbers where the changes have been made) as
well as an annotated copy of the main document. Revised
manuscripts must be submitted within 30 days from the
date of the decision letter. If the revised version of the
manuscript is not submitted within the allocated time, the
revision option may be canceled. If the submitting author(s)
believe that additional time is required, they should request
this extension before the initial 30-day period is over.
Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication process of
a manuscript is completed, it is published online on the
journal's webpage as an ahead-of-print publication before
it is included in its scheduled issue. A PDF proof of the
accepted manuscript is sent to the corresponding author
and their publication approval is requested within 2 days of
their receipt of the proof.
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Adnan Menderes Universitesi Tip Fakiiltesi Parazitoloji Laboratuvari 2007-2017 Yillari Arasi Toxoplasma
gondii Seroloji Sonuclarinin Retrospektif Olarak Degerlendirilmesi

Retrospective Analysis of Toxoplasma gondii Serology Results from Adnan Menderes University Faculty
of Medicine Parasitology Laboratory from 2007 to 2017
Erdogan Malatyali, ibrahim Yildiz, Evren Tileklioglu, Hatice Ertabaklar, Sema Ertug; Aydin, Tiirkiye

Ankara Yéresindeki Kedilerde 2016 Yilinda Sabin-Feldman Dye Testi (SFDT) ile Anti-Toxoplasma gondii
Antikorlarinin Arastirilmasi

Investigation of Anti-Toxoplasma gondii Antibodies in Cats Using Sabin-Feldman Dye Test in Ankara in
2016

Banucicek Yiicesan, Cahit Bablir, Nafiye Kog, Figen Sezen, Selcuk Kilig, Yiiksel Girliz; Ankara, izmir,
Tlrkiye

The Use of Radiofrequency Thermal Ablation Method in The Treatment of Hepatic Hydatid Cysts: Ex vivo
Sheep Study

Radyofrekans Termal Ablasyon Yonteminin Karaciger Hidatik Kistlerinin Tedavisinde Kullanimi: Ex vivo
Koyun Calismasi

Bekir Saricik, Adil Kartal, Hasan Esen, Mehmet Emin Demircili; Isparta, Konya, Tiirkiye

Prevalence of Parasitic Intestinal Infections Among Food Handlers in Qazvin, iran
iran'in Kazvin Sehrindeki Yemekhane Personellerinde Parazitik Bagirsak Enfeksiyonlarinin Prevelansi

Mojtaba Shahnazi, Mahboobeh Sadeghi, Mehrzad Saraei, Mahmood Alipour, Elham Hajialilo; Qazvin,
Iran

Enterobius vermicularis Enfeksiyonu Olan Appendektomilerde Bulgular: Kil Kurdu Apendisit Nedeni
Degil

Findings in Appendectomies with Enterobius vermicularis Infection: Pinworm Is Not A Cause of
Appendicitis

Burcin Pehlivanoglu, Bile Aydin Tiirk, Serap i§|er, Sabri @zda; Musa Abes; Adiyaman, Turkey

Turkiye'nin Dogusunda Kirim Kongo Kanamali Atesi: Epidemiyolojik ve Klinik Degerlendirme
Crimean Congo Hemorrhagic Fever in Eastern Turkey: Epidemiological and Clinical Evaluation
Ayse Sagmak Tartar, Safak Ozer Balin, Ayhan Akbulut, Kutbeddin Demirdag; Elazig, Tiirkiye

Tick Bites on Humans in Southwestern Region of Turkey: Species Diversity
Tiirkiye'nin Giiney Bati Bolgesinde insanlardaki Kene Isiriklari: Tiirlerin Cesitliligi

Serkan Bakirci, Nuran Aysul, Hiiseyin Bilgin Bilgic, Selin Hacilarlioglu, Hasan Eren, Tiilin Karageng; Aydin,
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EDITORDEN

2019 yilinin ilk sayisini, yayinevi degisikliginden kaynaklanan yeni bir yiz ve yeni bir dizayn ile cikarmaktayiz.
Gectigimiz yil sonlarina dogru cesitli yayin evleri ile yaptgimiz gérismeler sonrasinda Galenos Yayinevi ile
calismaya karar vermis bulunuyoruz. Her iki taraf icin de hayirli olmasini dilerim.

Bu sayimizi, 1'i yurt disindan gelen 8 zgiin arastrma makalesi ve 4 olgu sunumu ve 2 editére mektup olmak
izere 14 makale ile cikarmaktayiz.

Ozgiin arastrmalarda, dokularda yerlesen protozoon parazitlerden Toxoplasma ile ilgili iki calisma, karaciger
hidatik kistlerinin tedavisinde kullanilabilecek ilging bir yontemi iceren bir calisma, apendektomilerde kil
kurdunun neden olup olamayacagini irdeleyen bir makale, KKKA'nin dogu illerimizdeki epidemiyolojisi ile
ilgili kapsamli bir calismanin yani sira ilkemizin gineybatisinda insanlari i1siran kene tirlerini arastiran bir
calismaya yer verilmistir. Ayrica, iran’da barsak parazitlerinin durumunu arastiran bir calisma ve daha siklikla
enfomofobiye yol acmasi nedeniyle insanlara zarar veren hamam béceklerinin yumurtalarinda bulunan
parazitoitlerin arastirildigi oldukea ilging bir ¢calisma da bu sayimizda yer almaktadir.

Olgu sunumlarinda ise yine ilging bulacaginizi disindigimiz dért farkli konuda olguya detayli olarak
yer verilmistir. Lophomonas blattarum ile ilgili makalede, 6zellikle parazitoloji laboratuvarlarinda ¢alisan
arkadaslarimiz basta olmak izere videonun (https://youtu.be/EQIAsFI6AJY) izlenmesini tim okurlara tavsiye
ederim.

Dergimizin yazim kurallari daha da detaylandirlarak yenilenmistir. Makalelerin hazirlanmasi sirasinda bu
kurallara uyulmasi ve makalelerin sisteme yiklenmesi sirasindaki sireci hizlandirmak agisindan hazirlanan
bilgilerin yazarlara énemli kolaylik saglayacagini belirtmek isterim. Yazim kurallari ve gerekli formlarin tamami
dergimizin web sayfasinda “Yazim Kurallari” sekmesinde yer almaktadir.

Dergimize génderilen yazilarda SCI/SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda
dergimizde yer alan makalelere atif yapilmasinin, dergimizin bu endekse basvuru sirecinde biyik &nem
tasidigini yeniden belirtmek isterim. Bilim alanimizin en 8nemli unsurlarindan ve bizleri giiclendiren araglarindan
biri olan “Tirkiye Parazitoloji Dergisi” nin bu sayisinin da bilimsel ¢calismalariniza ve birikimlerinize yararli

olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Adnan Menderes Universitesi Tip Fakiiltesi
Parazitoloji Laboratuvari 2007-2017 Yillar
Aras1 Toxoplasma gondii Seroloji Sonuclarinin
Retrospektif Olarak Degerlendirilmesi

Retrospective Analysis of Toxoplasma gondii Serology Results from Adnan
Menderes University Faculty of Medicine Parasitology Laboratory from
2007 to 2017

® Erdogan Malatyali, ® fbrahim Yildiz, ® Evren Tileklioglu, ® Hatice Ertabaklar, ® Sema Ertug

Adnan Menderes Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Aydin, Turkiye

ST NI aetalyr Malatyal E, Yildiz I, Tileklioglu E, Ertabaklar H, Ertug S. Adnan Menderes Universitesi tip fakiiltesi

parazitoloji laboratuvar1 2007-2017 yillar1 aras1 Toxoplasma gondii seroloji sonuglarinin retrospektif olarak degerlendirilmesi.
Turkiye Parazitol Derg 2019;43(1):1-4

0z

Amag: Toxoplasma gondii insanlarda yaygin gérilen bir apikompleksa parazit olup konjenital bulagma ve immiin yetmezligi olan
hastalarda énemli bir morbidite ve mortalite etkeni olabilmektedir. Bu ¢aligmanin amaci; 11 yillik T. gondii seroloji sonuglarinin
retrospektif olarak degerlendirilmesi ve kullanilan serolojik tan1 yéntemleri arasindaki uyumlulugun belirlenmesidir.
Yontemler: Calisma kapsaminda 2007 ile 2017 yillar1 aras: degerlendirilmis olup bu yillar arasinda T. gondii serolojisi istemiyle
gonderilen serum 6rneklerinde anti-T. gondii IgG antikorlar: in-house Enzyme Linked Immunosorbent Assay (ELISA) ve Indirect
Fluorescence Antibody (IFA) testleri ile aragtirlmigtir. Ayrica T. gondii’ye 6zgii IgM antikorlar1 ELISA yéntemiyle ve ticari bir kit ile
degerlendirilmigtir. Calismamizda ayrica ELISA ve IFA yontemleri arasindaki uyumluluk istatistiksel olarak aragtirilmigtir.
Bulgular: Belirtilen zaman arahfinda, 1123’ (%13,9) erkek, 6972’si (%86,1) kadin olmak iizere toplam 8095 kisiye ait serum
orneginde T. gondii serolojisi caligilmistir. Tam yillar degerlendirildiginde anti-T. gondii IgG pozitifligi %31,5 (n= 2550) ve
anti-T. gondii IgM pozitifligi %1,6 (n=127) olarak saptanmigtir. Olgularin cinsiyeti ve seropozitiflik arasinda anlamh bir iligki
saptanmamugtir. Calismada kullanilan serolojik tan1 yontemlerinden ELISA ve IFA arasinda yiiksek bir uyumluluk saptanmigtur.
Sonug: Elde edilen bulgular toxoplasmosisin ilimizde halk saghg: agisindan énemini korudugunu ve seropozitiflik oraninin bélge
geneliyle uyumlu oldugunu ortaya koymustur. Ayrica laboratuvar tanisinda IFA ve ELISA yoéntemlerinin birlikte kullanilmas:
faydal goralmektedir.

Anahtar Kelimeler: Toxoplasma gondii, seropozitiflik, Aydin

ABSTRACT

Objective: Toxoplasma gondii is a common apicomplexan parasite of humans and can cause significant morbidity and mortality
due to congenital transmission and in patients with immune deficiency. The aim of this study was to evaluate T. gondii serology
results of 11 years and to determine compatibility of serologic diagnosis methods.

Methods: The study was conducted between 2007 and 2017, and anti-T. gondii IgG antibodies were investigated by an in-house
Enzyme Linked Immunosorbent Assay (ELISA) and Indirect Fluorescence Antibody (IFA) methods. Moreover, T.gondii-specific
IgM antibodies were also studied by ELISA and a commercial kit. In our study, compatibility of ELISA and IFA methods was also
investigated statistically.

Results: Serology of T. gondii was studied in 8095 individuals including 1123 (13.9%) males and 6972 (86.1%) females. The
overall rate of anti-T. gondii IgG positivity was 31.5% (n=2550) and anti-T. gondii IgM positivity was 1.6% (n=127). There was no
significant relationship between sex and seropositivity. A high degree of correlation was found between ELISA and IFA.
Conclusion: The current findings reveal that toxoplasmosis is still an important public health disease and that the seropositivity
rate is consistent with the region in general. Moreover, using IFA and ELISA methods together in the laboratory seems to be
effective.

Keywords: Toxoplasma gondii, seropositivity, Aydin
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GIRig

Toxoplasmosis hastaliginin etkeni olan Toxoplasma gondii, zorunlu
hiicre i¢i paraziti olup insan disinda bir¢ok sicakkanl canhda
da enfeksiyon olusturabilmektedir. Felidae ailesinin tyeleri
parazitin son konag olup parazit insana bircok farkl sekilde: kedi
diskisindaki ookistlerle, doku kistleri iceren etlerle ve konjenital
yolla bulagabilmektedir. Bunlara ek olarak, T. gondii ile enfekte
donorlerden kan ve organ nakli ile alicailara bulasmanin mamkiin
oldugu bildirilmektedir (1). Enfeksiyon bagisiklik sistemi saglam
erigkinlerde buyiik oranda sub-klinik seyretmekte nadiren ates,
halsizlik, bag agris1 ve servikal lenfadenopati gibi semptomlara
neden olmaktadir. Ancak bagigiklik sistemi baskilanmis olgularda
ensefalit, miyokardit ve pnémoni gibi ciddi klinik belirtilere
neden olabilmekte ve ¢limle sonlanabilmektedir. Bir diger ciddi
klinik tablo olan konjenital Toxoplasmosis de olduk¢a genis
bir klinik spektrum (asemptomatik, 6lii dogum, hidrosefali,
mikrosefali, intrauterin gelisme geriligi, retinokoroidit vb.) ile
kendini gésterebilmektedir (2).

Toxoplasmosis tanisinda antikor tespitine dayanan indirekt
tani yontemlerinin yani sira parazitin veya DNA'sinin tespitini
hedefleyen direkt yoéntemler (kiltir, hayvan inokilasyonu ve
polimeraz zincir reaksiyonu) de kullamilmaktadir. Bagisiklig:
saglam bireylerde ancak ¢oklu organ tutulumu olan agir olgularda
kanda ve patolojik 6rneklerde parazite rastlanabilmektedir (3).
Guntmiuzde bircok rutin laboratuvarinda toxoplasmosis tanisi
Indirect Enzyme Linked Immunosorbent Assay (ELISA), Indirect
Fluorescence Antibody (IFA) ve ISAGA gibi serolojik testler ile
yapilmaktadir. Taruda guvenilirlifi artirmak icin birden fazla
yéntemin birlikte kullanilmasinin daha dogru bir yaklagim oldugu
ifade edilmektedir (4).

Kiuresel bir yayilima sahip olan T. gondiinin insidansinin yilda
190.100 olgu ve hizinin yaklagik her 1000 canli dogumda 1,5
oldugu rapor edilmistir (5). Parazitin seroprevalansi etkileyen
bashica faktérler: sosyo-ekonomik diizey, yemek aligkanliklari,
hijyen ve sanitasyon, konak duyarlilig, cografi konum ve
topragin nem orani olarak bildirilmistir (6). Ulkemizde farkli
calisma gruplarinda T. gondii seropozitifliginin arastirildigi ¢ok
sayida arastirma yer almaktadir. Son yillardaki veriler géz 6niine
alindiginda anti-T. gondii IgG pozitifligi %17,5 ile %69,5 arasinda,
anti-T. gondii IgM pozitifligi ise 0-%5,4 arasinda bildirilmigtir
(7,8).

Bu ¢aligmanin amaci Aydin Adnan Menderes Universitesi Tip
Fakiiltesi Parazitoloji Laboratuvarinda 11 yillik T. gondii seroloji
sonuglarimin  retrospektif olarak degerlendirilmesi
belirlenmisgtir. Ayrica tanida kullanilan iki farkli yéntemin (IFA ve
ELISA) uyumluluklarinin aragtirilmas: da amaglanmigtir.

olarak

YONTEMLER

Caligma Aydin Adnan Menderes
Girisimsel Olmayan Klinik Caligmalar Etik Kurulundan onay
alinmistir (2018/1369). Aydin Adnan Menderes Universitesi
Tip Fakiltesi Parazitoloji Laboratuvarina 2007-2017 yillan
arasinda T. gondii serolojisi istemi ile génderilen 6rneklerinin
tamami degerlendirmeye alinmistir. Laboratuvara génderilen kan
ornekleri bekletilmeden santrifiij edilerek serumlar1 ayrilmis ve
serolojik testlerde kullanilmigtir.

éncesinde Universitesi

Serum o6rneklerinde anti-T. gondii IgG antikorlarinin varhg: in-
house ELISA ve IFA, anti-T. gondii IgM antikorlarimin varhg:

ise ELISA yéntemiyle aragtirilmigtir (9,10). Calismada ELISA
yonteminde eriyik T. gondii antijenleri, IFA yonteminde ise
daha onceden parazitle kaplanarak -20°C de saklanan IFA
lamlar kullanilmigtir. Her testte pozitif, negatif ve ara kontrol
kullanilmigtir. Serum o6rneklerinden IgM ELISA yéntemiyle
sinir-deger (border-line) olarak belirlenen ticari bir ELISA kiti ile
Chemiluminescent Microparticle 1mmunologica1 (CMIA, Abbott-
Architect system, Weisbaden, Almanya) ile tekrar calisilmigtir. Bu
kit sonucuna gore pozitiflik saptanan serumlarda avidite yapilmasi
6nerilerek diger laboratuvar birimlerine yénlendirilmistir. Aym
olguya ait birden fazla érnek olmasi durumunda en son seroloji
sonugclar: degerlendirmeye alinarak tekrarlarin 6niine gecilmistir.
Olgularin T. gondii seroloji sonuglari, cinsiyet ve tarih bilgileri
hastane bilgi sisteminden ve laboratuvar defterinden elde
edilmisgtir.

istatistiksel Analiz

Verilerin istatistiksel analizi Statistical Package for the Social
Sciences (SPSS) 17.0 programiyla yapilmis olup gruplar ki-kare
testi ile karsilastirilmis ve p<0,05 anlamli kabul edilmistir. Tki tan:
yontemi arasindaki uyumu belirlemek amaciyla “kappa” istatistigi
hesaplanmugtur.

BULGULAR

Galisma kapsaminda degerlendirilen 11 yillik siirede 6972’si
(%86,1) kadin ve 1123’4 (%13,9) erkek olmak tizere toplam
8095 kiside T. gondii seropozitifligi aragtinlmigtir. Olgularin
yaslar1 yenidogan ile 82 arasinda degismekte olup yas ortalamasi
30,2+9,1 olarak hesaplanmstir. En fazla T. gondii seroloji istemi
yapilan béliimler: Kadin Hastaliklar: ve Dogum (n=3250, %40,1),
Enfeksiyon Hastaliklar1 (n=2132, %26,3), Cocuk Saghgi ve
Hastaliklar: (1100, %13,6), Géz Hastaliklar1 (n=962, %11,9) ve
diger birimler (n=651, %8) olarak siralanmistir.

Seroloji sonuglarina gére toplam 127 (%1,6) olguda anti- T. gondii
IgM pozitifligi saptanmig olup ayni zaman araliginda ELISA veya
IFA yontemlerinden biriyle anti- T. gondii IgG pozitifligi saptanan
olgu sayis1 2550 (%31,5) olarak bulunmustur. Serumlarda anti-T.
gondii IgG antikorlarinin saptanmasinda kullanilan ELISA ve IFA
yontemlerinin kargilagtirilmasi Tablo 1'de verilmigtir. Olgulardan
2526’s1 (%31,2) ELISA yontemiyle, 250871 (%31) IFA yontemiyle,
2484t (%30,7) ise her iki yontemle pozitif olarak bulunmugtur.

Tablo 1. Anti-Toxoplasma IgG antikorlarinin tespitinde indirect

fluorescence antibody ve enzyme linked immunosorbent assay
yontemlerinin kargilagtirilmasi

IFA
Toplam
Pozitif | Negatif =
Say1 2484 42 2526
Pozitif
% %98,3 %1,7 %100
ELISA Say1 24 5545 5569
Negatif
%o %0,4 %99,6 %100
Say1 2508 5587 8095
Toplam
%o %31 %69 %100
IFA: Indirect fluorescence antibody, ELISA: Enzyme linked
immunosorbent assay
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Tablo 2. Cinsiyete gore anti-T. gondii IgG ve IgM pozitifliginin

degerlendirilmesi

anti- T. gondii IgG | anti-T. gondii IgM Pozitif
Pozitif (n, %) (n, %)

Erkek 329(29,3) 10(0,9)

Kadin 2221 (31,9) 117 (1,7)

Toplam 2550 (31,5) 127 (1,6)

ki yontem “kappa” testi ile karsilastirildiginda yiiksek bir
uyumluluk bulunmustur (p<0,0005). Olgularin cinsiyeti ile
anti-T. gondii IgM ve IgG pozitifligi arasinda istatistiksel olarak
anlaml bir fark bulunmadig1 saptanmigtir (Tablo 2).

TARTISMA

Diinya genelinde en yaygin gorillen protozoon enfeksiyonlari
arasinda yer alan T. Gondiinin gérilme siklifi cevresel ve kisisel
faktorlere bagh olarak yerlesim yerleri arasinda énemli farkliliklar
gostermektedir. Genelde sicakhigin yiiksek, nem oranimin dusiik
oldugu bolgelerde diisiik seroprevalans nemli ve iliman bélgelerde
daha yiiksek seroprevalans bildirilmektedir (11). Ancak cografi
olarak yakin bélgelerde sosyo-ekonomik durum ve beslenme
aliskanligr gibi faktorlere bagh olarak olduk¢a farkli T. gondii
seropozitifliklerinin goézlenebilecegi rapor edilmektedir (12).
Caligmamizda 11 yillik siirecte anti-T. gondii IgG pozitifligi
%31,5 olarak saptanmustir. Ilimizde ge¢mis yillarda T. gondii
seropozitifliginin degerlendirildigi birka¢ ¢caligma bulunmaktadar.
Sar1ve ark. (9) toxoplasmosis siipheli 103 olgunun 48’inde (%46,6)
IFA yontemiyle, 43’iinde (%41,7) ELISA yontemiyle seropozitiflik
saptamiglardir. Yaman ve ark. (10) ELISA yéntemiyle 483 érnegin
144’ande (%30) anti-T. gondii IgG pozitifligi, 18'inde (%2,6) ise
anti-T. gondii IgM pozitifligi saptadiklarini bildirmislerdir. Ayrica
bu ¢alismada 263 olgunun 79'unda (%30) IFA yéntemiyle anti-T.
gondii IgG pozitifligi saptandig: rapor edilmistir. Son olarak Ertug
ve ark. (13) gebelerde yaptiklar1 calismada birinci trimesterdeki
kadinlarda %30’'luk anti-T. gondii IgG pozitifligi belirlemistir.

Ulkemizde genelde ticari tani kitlerin kullanildigi ¢ok sayida
T. gondii seroprevalans c¢alisgmas:i gerceklestirilmigtir. Ege
bolgesinde yapilanlar incelendiginde: Mugla ve Denizlide
gebelerde siwrasiyla %20,6 ve %37, Manisa'da stipheli olgularda
%23,5, Izmirde dogurganlik cagindaki kadinlarda %44,4 olarak
bildirilmigtir (7,14-16). Bizim ¢alismamizda da kadinlar ayrica
degerlendirildiginde seropozitiflik oranmmin %31,9 oldugu
gorilmiigtir. Ulkemizde diger bolgelerde anti-T. gondii IgG
pozitifliginin aragtirlldigy ¢aligmalarda: Sanlurfa’da kadinlarda
%69,5, Malatya'da %30,7, Boluda %31, Edirne'de dogurganlk
cagindakilerde %34,4, vyalmzca gebelerin degerlendirildigi
Kahramanmarag, Hatay, Canakkale ve Afyon'daki ¢aligmalarda
%22,7-57 arasinda bir seropozitiflik bildirilmistir (17-24).
Calisgmamizda kadinlar ve erkekler arasinda anti-T. gondii I1gG
pozitifligi yéniinden istatistiksel olarak anlamh bir fark olmadig:
saptanmustir (sirasiyla, %29,3 ve %31,6). Bu bulgumuzu destekler
sekilde bir¢ok ¢caligmada cinsiyet ile anti-T. gondii IgG pozitifligi
arasinda anlaml bir iligki olmadig: bildirilmistir (25,26). Ancak
bu bulgunun aksini bildiren aragtirmalar da bulunmaktadir (12).
Aydin'da yapilan 6nceki ¢calismalarda anti-T. gondii IgM pozitifligi
0-2,6 arasinda degisen oranlarda bildirilmigtir (10,13). Ege
bolgesindeki diger illerden bildirilen ¢alismalar incelendiginde

zmirde dogurganlik yas grubunda %2,2, Mugla'da gebelerde
%2,4, Denizlide gebelerde %1,4, Manisa'da toxoplasmosis
suphelilerde %0,3 oraninda anti-T. gondii IgM pozitifligi
saptandifi bildirilmigtir (7,14-16). Bizim ¢alismamizda saptanan
%1,2’lik anti-T. gondii IgM pozitifligi yakin illerden bildirilen
oranlar ile 6rtismektedir. Ulkemizin diger bolgelerinden
bildirilen anti-T. gondii IgM pozitiflikleri birbirinden olduk¢a
farkliblk gostermektedir. Bolu'da laboratuvara bagvuranlarda
%1,2, Erzurum'da gebelerde %0,4, Kayseride kadinlarda %2,9,
Malatya’da seroloji istenilen kigilerde %0,9 ve Sanhurfada
kadinlarda %3 olarak bildirilmigtir (17-19,27,28). Gebelerde farkl
illerde (Erzurum, Edirne, Afyon, Kahramanmarag, Canakkale ve
Hatay) yapilan ¢alismalarda %0,6-3,6 arasinda degisen anti-T.
gondii IgM pozitifligi rapor edilmistir (8,20-24,29). Calismamizda
ELISA ve IFA olmak tizere iki farkh yontemle T. gondii'ye 6zgii
IgG antikorlan test edilmis ve yontemler arasinda yiksek bir
uyumluluk saptanmigtir. Sar1 ve ark. (9) toxoplasmosis tanisinda
serolojik yontemleri karsilastirdiklari ¢aligmalarinda IFA IgG,
in-house ELISA IgG ve ticari ELISA kiti arasinda ¢aligmamizdaki
gibi yiiksek seviyede uyumluluk saptadiklarimi bildirmiglerdir.
Ayrica Yaman ve ark. (10) ELISA ve IFA yontemleri arasinda %93
uyumluluk saptamiglardir. Bircok arastirmaci toxoplasmosis
serolojik tanisinda birden fazla testin birlikte kullanilmasinin
daha uygun bir yaklasim oldugu bildirilmistir (10,13).
Galigmamizda en fazla 6rnek goénderilen bélumin Kadin-Dogum
Poliklinigi olarak belirlenmesi (%40,1) ve yas ortalamasina
(30,2) bakildiginda dogurganlhk cagindaki kadinlarda T. gondii
serolojisinin aragtirilmasinin énemli oldugu diistintilmektedir. Bu
yas grubu toxoplasmosis agisindan bagisikligi baskilanmiglar ile
birlikte en ¢énemli risk grubunu olusturmaktadir (2).

SONUC

Ge¢mis 11 yillik laboratuvar verilerini derledigimiz bu
calismada elde ettigimiz bulgulara gére ilimizde toxoplasmosis
seroprevalans: bélgemiz ve iilke geneliyle 6rtiigmektedir. Ayrica
calisgmamizda saptanan %31,5’lik anti-T.gondii IgG ve %1,6'lik
IgM pozitifligi T.gondii'nin goéz ardi edilmemesi gereken bir
parazit oldugunu géstermektedir. Toxoplasmosisin laboratuvar
tamisinda birden fazla yontemin birlikte kullanilmasinin énemli
oldugu bu calismada da vurgulanmigtir. Benzer ¢aligmalar ile
enfeksiyonun seyrinin takip edilmesi ve buna paralel olarak
toplumun bilgilendirilmesinin 6nemli oldugu dustniilmektedir.
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Ankara Yoresindeki Kedilerde 2016 Yilinda Sabin-
Feldman Dye Testi (SEDT) ile Anti-Toxoplasma
gondii Antikorlarinin Aragtirilmasi

Investigation of Anti-Toxoplasma gondii Antibodies in Cats Using Sabin-
Feldman Dye Test in Ankara in 2016
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Amag: Toksoplasmozis, zorunlu hiicre i¢i protozoon olan Toxoplasma gondiinin (T.gondii) etken oldugu, tim diinyada yaygin
goriilebilen ve tiim vertebrahlar: tutabilen multisistemik bir hastahktir. T. gondii i¢in bilinen tek kesin konak Felidae ailesinin
iiyeleridir. Calismamizda Ankara'da kedilerde Sabin-Feldman Dye Testi (SFDT) ile anti-Toxoplasma gondii antikorlarimin tespiti
amaglanmigtir. Aynmi bélgede daha énceden yapilan calismalar ile kargilagtirmalar yapilarak Toxoplasmozun yayilimi agisindan
guniimuzdeki durumun degerlendirilmesi hedeflenmistir.

Yontemler: Caligmamizda kullanilan Toxoplasma Rh susunun idamesi laboratuvarimizda saglanmaktadir. T.gondii
tamimlanmasinda kullanilan SEDT serolojik bir testtir ve altin standart olarak kabul edilmektedir. Caligmanin materyali Mart
2016 - Ekim 2016 tarihleri arasinda Ankara'da kliniklere muiracaat eden kedilerden kan érnekleri alinarak saglanmigtir. Kedilerden
alinan kan érnekleri inaktive edilerek SEDT 1/4,1/16, 1/64, 1/256, 1/1024 titrelerde caligilmigtir.

Bulgular: Toxoplasma gondii arastirmasi yapilan kedilerin 56’sinda (%43,4) SEDT 1/16 titrede, 7’sinde (%5,4) 1/64 titrede,
23’iinde (%17,8) 1/256 titrede pozitif saptanirken, 43’iinde (%33,3) negatif ¢ikmigtir. Demografik bilgiler ile SFDT sonuglarinin
karsilastinlmasinda; pozitif test sonuglarinin cinsiyet ve yas ile iligki gostermedigi bulunmustur (Sirasiyla P=0,803 ve P=0,991).
Sokak kedilerinde ev kedilerine gére seropozitiflik fazladir (P<0,001). Sadece ticari kuru mama ile beslenen kedilerde test sonuglar:
negatiftir (P<0,001). Avlanan kedilerde pozitiflik avlanmayanlara gére fazladir (P<0,001).

Sonug: Bu caligma ile kedilerin %66,6’sinda seropozitiflik tespit edilmistir ki halen oldukga yiiksek bir orandir. Sonugta, avlanan
ve dogal beslenen sokak kedilerinde Toxoplasma a¢isindan énlemlerin alinmasi halk saglhig icin bir zorunluluktur.

Anahtar Kelimeler: Toxoplasma gondii, Sabin-feldman dye testi, kediler

ABSTRACT

Objective: Toxoplasmosis, in which obligate intracellular protozoa Toxoplasma gondii (T.gondii) is the causative organism, is a
multisystemic disease that can be seen all over the world and can impair all vertebrates. The only hosts known for T.gondii are
members of Felidae family. Our study aimed to determine anti-Toxoplasma gondii antibodies with Sabin-Feldman Dye Test (SEDT)
in cats in Ankara. It’s aimed to evaluate the current situation in terms of Toxoplasmosis spread by comparing our findings with
previous studies in the same region.

Methods: Rh strain of Toxoplasma used in our study is maintained in our laboratory. SFDT is still accepted as the gold standard.
Material of the study was obtained by taking blood samples from cats who were admitted to the clinics between March 2016 and
October 2016 in Ankara. Blood samples were inactivated and measurements were done with SFDT 1/4,1/16, 1/64, 1/256, 1/1024
titers.

Results: SFDT resulted positive in 56 (43.4%) cats at a dilution of 1/16, in 7 (5.4%) cats at a dilution of 1/64, in 23 (17.8%) cats
at a dilution of 1/256 and negative in 43 (33.3%) cats. Comparison of demographic data with SEDT results showed that positive
test results did not differ according to gender and age (P=0.803 and P=0.991, respectively). Seropositivity was higher in stray cats
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than house cats (P<0.001). Test results were negative in the cats that fed only by commercial dry food (P<0.001). Positivity in hunter cats was more than in

non-hunters (P<0.001).

Conclusion: Seropositivity was detected in 66.6% of the cats, which was quite a high rate. As a result, taking precautions in terms of Toxoplasma for stray

cats that are hunting and feeding naturally is a necessity for public health.
Keywords: Toxoplasma gondii, Sabin-feldman dye test, cats

GIRig

Toksoplazmozis, zorunlu hiicre i¢i protozoonlarin dan Toxoplasma
gonditnin (T.gondii) neden oldugu, dinyada olduk¢a yaygin
goriilen, tiim vertebralilar1 tutabilen bir multi sistem hastaligidir
(1). Dunya niifusunun en az 1/3’tinde bu protozoona kars: gelisen
antikorlarin varhg: tespit edilmistir (2).

Bu enfeksiyon bulaginda ve yayginhiginda baglica role sahip
kediler olduk¢a yogun aragtirmalar yapilmistir.
Toksoplazmozisin  kedilerde genellikle latent seyrettigi,
yetiskin kedilerin %74inde T.gondii seropozitifligi tespit
edildigi yaymlanmigtir (3,4). Toksoplazmosisin kedilerdeki
yasam doéngiisii olduk¢a karmagiktir. Yapilan calismalarda akut
dénemdeki parazit formu olan takizoitler, adindan da anlagilacag:
tizere hizli cogalan ve yayilan formlardir. Baz: takizoitler yaklagik
3 gunlik béliinme siireci sonrasinda latent dénemin yasam sekli
olan doku kistleri i¢cindeki bradizoitlere déntigtir. Bradizoitler kedi
barsagindainteraepitelyal gelisim dénemine (ookist iiretimine) yol
acan tek evredir. Olugsan doku kistlerinin ¢ogunun kedi kalbinde
yerlestigi ve 1,3 yil kadar canh kaldig: iddia edilmistir. Kediler
doku kistini yiyerek enfekte olduklarinda mideden gecerken
serbestlesen bradizoitler enterositlere girerek ookist tretimi ile
sonlanacak evreyi tetiklerken bazilar1 da lamina propriay: istila
ederek takizoitlere doniigiir ve yaklagik 8 saat icinde karaciger ve
mezenterik lenf bezlerine ulasarak kronik evreyi baglatirlar. Kalin
ve ince bagirsak enterositlerinde 3-4. giinlerde seksiiel evreyi
olusturacak, farkl yapilarda 5 gizont olusumu gézlemlenmistir.
Doku kisti ile olugsan enfeksiyonlarda prepatent dénemin 3-10
giin siradugu, ookist atiminin da 7-20 gin boyunca devam ettigi
bildirilmigtir. Doku kisti ile enfekte olan kedilerin %97’sinin
ookist ¢ikardigi, ookist veya takizoit ile enfekte olan kedilerin
ookist ¢ikarma oraninin %16-20 arasinda kaldig: izlenmistir.
Ookist ile enfekte olan kedilerde prepatent dénemin 18 giin
civarinda olmasinin nedeni sporozoitlerin veya takizoitlerin énce
doku icinde bradizoitlere déniismesi gerekmekte daha sonra
serbest kalan bradizoitlerin bir yolunu bulup barsaga gelip epitel
hiicrelerine girerek ookist atimini tetiklemesi gerekmektedir (5)

tizerinde

Primer enfeksiyon sonrasinda kedilerin dogaya digkilariyla
dogaya sactiklar1 ookistler hastaligin bulasinda ¢ok énemli role
sahiptir. Dogal yolla olugsmus akut enfeksiyon sonras: bir kedi,
digkis ile yiiz milyonlarca ookist ¢ikarabilir. Ookist atimi yapan
kedilerde hiicresel kokenli ¢ok giiclii bir bagirsak immunitesi
gelismekte, kediler serokonversiyon gostermeden énce ookist
cikartmaya baslamaktadirlar. Immiin kedilerde kismi olarak
gozlenen intraepitelyal déngu ookist atimiyla sonu¢clanmamakta,
bir kez ookist ¢ikaran kedi 6-12 ay icinde yeniden enfekte edilse
bile ookist ¢ikarmayan bazi kedilerde (%55) bu koruyuculugun 6
yil kadar strdugi, immiin yetmezlik viriisiiyle enfekte olsalar bile
serolojik reaktivasyona ragmen ookist ¢ikartmadiklar: veya klinik
olusturmadiklar: goérulmistiir (5).

Kedilerde toksoplazmozis siklikla enterit, LAP, ensefalit, pnémoni,
kronik interstisyal nefrit, multipl skleroz lezyonlar ile karsimiza
cikabilir. Nadiren gebelik esnasinda kistlerdeki bradizoitlerin
akivasyonu ile konjenital enfeksiyonlar da sekillenebilir (3,4).

Amerika Birlegik Devletleri'ndeki hastalik kontrol ve énleme
merkezi halen toksoplazmozisi ihmal edilmig hastaliklar
arasinda saymaktadir (6). Ulkemizde ise toksoplazmozis C
grubu bildirimi zorunlu hastaliklar arasinda kabul edilir ve
siirveyansi 6nerilmektedir.

Yapilan calismalar diinya niifusunun %25-%30’unun Toxoplasma
ile enfekte oldugunu ortaya gikarmistir (7). Seroprevalans o6rf,
adet, gelenek ve beslenme sekilleri gibi cesitli etkiler nedeniyle
tilkeler arasinda %10 ile %80 arasinda farklilik gésterir (8). Kuzey
Amerika, Guneydogu Asya, Kuzey Avrupa ve Sahelian Afrika
iilkelerinde dugtk olan seroprevalans, Orta ve Giiney Avrupa
iilkelerinde diinya ortalamasmna yakin (%30-50) iken Latin
Amerika ve tropikal Afrika tlkelerinde ise ortalamadan yiiksektir
(6).

Seroprevalans dalgalanmasini  etkileyen faktérlerden  biri
de, iklimdir (sicaklik, nem, rizgar gibi). Ookistlerin ¢evresel
sagkaliminidogrudanetkileyerekbesihayvanlarindaenfeksiyonun
yayilmasini kolaylastirir. Nemli ve tliman iklim ookist sagkalimin
olumluyénde etkilerken, soguk ve kurak iklim ookistlerin yagamini
engeller (9). Seroprevalansi dogrudan etkileyen antropojenik
faktorler (beslenme aligkanliklari, et pisirme yéntemleri, el yikama
aligkanligy, et ve sebze tiiketimi ve sebze yikama aligkanliklar1 vb.),
ekonomik, sosyal, kiiltiirel aligkanliklar, icme/kullanma suyunun
kalitesi, sanitasyon iglemleri goz ardi edilmemelidir (10,11).
Caligmalar seroprevalansin yasla birlikte arttigini, bulagin sosyo-
ekonomik seviye ile dogru orantih oldugunu da géstermigtir
(12). En yiiksek seroprevalansin kotii hijyen sartlarinda yagayan
toplumlarin ¢ocukluk caglarinda gorildugi saptanmistir (12).
Cocuklarin sokakta oynamas, kedilerle yakin temasta bulunmas,
iyilegtirilmemis yiizey sularinin tiiketilmesi bu olumsuz tabloya
katk: saglamaktadir (12-14). Ornegin; Rio de Jeneiro (Brezilya)
kentinin sosyo-ekonomik seviyesi disiik yerlesim yerinde %84
olan seroprevalans, orta gelir diizeyindeki bolgede %62 ve yuksek
gelir grubunun yasadig bélgede %23 bulunmustur (12).
Insanlarda santral sinir sistemi tizerinde ciddi tahribat yapan
toxoplazmosis, kedilerde de santral sinir sistemi tutulusu
yapabilmekte ama nadiren nérolojik bulgular gosterdigi, klinik
olarak siklikla 40-41,5 °C ategin goriildigi, bunlara ek olarak
dispne, polipne, ikter, abdéminal rahatsizliklara sik rastlanildig:
bildirilmektedir. Akciger ve karacigerde ciddi hasar olusturabildigi,
akciger 6demi, konjesyon, kollabe olamama, lokal-yaygin
renk degisiklikleri (beyaz-sarimtirak) perikardiyal ve plevral
efiizyon, yaygin nekrotizan hepatit, mezenterik lenf bezlerinde
ve pankreasta nekroz geligsebilmektedir. Okiiler lezyonlara da
neden oldugu, ¢ogunlukla da én kameray:r tuttugu saptanmus,
kismi/total kérluk, akéz sivida yangi, hifema, iritis, midriasis,
anizokori, retinal kanama/atrofi, retinokoroidit ve yavaslamig
pupilla refleksi gibi bulgular bidirilmigtir. Nérolojik olarak
hipotermi, stupor, inkoordinasyon, etrafinda dénme, tortikolis,
bas titremesi, kulak segirmesi, atipik aglama, sevgi dugkiini bir
duygulanim gézlenebilmektedir. Konjenital olgularda ise tablo
agirdir ve ¢liime neden olabilmektedir. En sik rastlanan bulgu
anoreksi, letarji, hipotermi ve ani élamdiir (5).
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T. gondii 4°C'de 50 gin canl kalabildigi, tam kan ve lokosit
transfiizyonu ile bulagabildigi de bilinmektedir (15,16).
Toksoplazmozis karakteristigi geregi tiim vetebralilar: tutabilen bir
multi sistem hastaligidir. Bu nedenle Tiirkiye’de ara konaklardaki
dagilimin gozlenebilmesi amaciyla farkl yillarda vahsi domuzlar,
koyunlar, kuzular, develer, atlar, maymunlar, kopekler, sigirlar,
ceylanlar, kegiler ve tavuklar gibi bircok memelide toksoplazmozis
aragtirmalar: yapilmig ve seroprevalanslar tespit edilmistir (17-
28). Ayrica enfeksiyonun yayiliminda énemli bir yere sahip olan
kediler iizerinde de farkli yorelerde ¢ok sayida seroprevalans
caligmasi yapilmigtir. Elazig’da, Sivas’da, Kirikkale'de, Nigde'de ve
Kars’ta yapilan ¢alismalar bunlardan bazilaridir (29-33).

T. gondii, ilk tanimlandigi 1908 yilindan bu yana gerek yayginlhigi,
gerekse hamile ve immiuinostprese kisilerde yol a¢tig1 ciddi klinik
nedeniyle giiniimiizde de 6nemini korumaktadir. Toksoplazmozis
tanisy;  Anti-Toxoplasma  antikorlarmmin  serolojik  olarak
saptanmasiyla, fare/hiicre kiltira inokilasyon deneyleriyle,
doku kesitlerinden histolojik degerlendirmeyle veya viicut
swilarindan hazirlanan yaymalarda takizoitlerin arastirilmas:
ile konabilir. T. gondii DNA'sinin molekiiler yéntemlerle tespiti
ozellikle konjenital toxoplazmozis ve immiin sistemi baskilanmig
hastalarda reaktivasyonu belirlemede pek ¢ok tani sorununa son
vermisgtir (1,34).

Tablo 1. Ankara'da calismaya dahil edilen kedilerin demografik

ozellikleri ve Sabin-Feldman boya testi sonuglar: (n=129)

Bu calisma ile Ankara'da kedilerde Sabin-Feldman boya testi
(SEDT) ile anti-T. gondii tespitinin yam sira ilimizdeki T.gondii
durumunu tamimlamak ve

seropozitivitesinin  bugunkii

demografik bilgiler ile percinlemek ama¢lanmigtir.

YONTEMLER

Caligmamizda laboratuvarimizda haftada 3 kez fare peritonuna
verilerek yapilan pasajlarlaidamesisaglanan Toxoplasma Rh susuna
ait takizoitlerle gerceklestirilen SFDT kullamilmistir. T. gondii
tamisinda 1948 yilindan bu yana altin standart olarak kabul edilen
SEDT, kompleman varhiginda serumdaki total 6zgiin antikorlarin
takizoitleri eritmesi prensibine dayanir (34-36). Arastirmamizda
Mart 2016-Ekim 2016 tarihleri arasinda Ankara’da ézel veteriner
Kliniklerine getirilen 129 kediye ait kan ¢érnegi calisilmigtir.
Alinan kan 6rnekleri 4000 rpm’de 10 dakika santrifij edildikten
sonra elde edilen serumlar numaralanmig ve ¢aligilmasina kadar
-20'C’de saklanmistir. Antijen olarak kullanilan T.gondii Rh susuna
ait takizoitler 50 saat 6nce intraperitoneal olarak enfekte edilmig
Swiss Albino farelerin peritoneal eksudasindan elde edilmistir.
Testte boya olarak alkali metilen mavisi kullanilmigtir.

Tablo 2. Kedilerde Sabin-Feldman boya testi seropozitifliginin

risk faktorlerine gore degerlendirilmesi (n=129)

Demografik 6zellikler Say1 Yiizde Test Sonuglar1 (SEDT)

- o, istatistiksel
Cinsiyet Ozellikler Pozitif Negatif | 5 ..
Disi 64 49,6 Say1 (%) Say1 (%)

Erkek 65 50,04
Cinsiyet
Yas grubu
Disi 42 (65,6) 22 (34,4)
<1 21 16,3 P-0,803
1-212 58 45 Erkek 44 (67,7) 21 (32,3)
>2 50 38,07 Yas
Yagam alan:
Ev 87 674 <1 14 (66,7) 7(33.3)
Ev/sokak 9 7,0 1-2 39 (67,2) 19 (32.8) P=0,991
Sokak 33 25,06 >2 33 (66,0) 17 (34.0)
Beslenme
Yagam Alam1
Bilinmiyor 6 4,07
Ev 48 (55,2) 39 (44,8)
Dogal beslenme 38 29,05
Ev/Sokak 6 (66,7 3(33,3
Ticari kuru mama 85 65,9 V/ooka ( ) ( ) P<0,001
Avlanma Sokak 32 (97,0) 1(3,0)
Bilinmiyor 5 3,9 Beslenme
Evet 37 28,7 Dogalbeslenme | 34 (89,5) 4(10,5)
Hayir 87 67,4 P<0,001
Ticari kuru mama | 47 (55,3) 38 (44,7)
Test sonucu
116 56 434 Avlanma
1-64 7 5,4 Evet 34 (91,9) 3(8,1)
P<0,001
1-256 23 17,8 Hayir 48 (55,2) 39 (44,8)
Negatif 43 33,3 SEDT: Sabin-Feldman boya testi
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Kedilerden alinan serum &rnekleri 56°C 30 dk inaktive edilmis
ve sonrasinda SFDT 1/4, 1/16, 1/64, 1/256, 1/1024 titrelerde
calisilmigtir. Isik mikroskobunda %50'den daha fazla takizoitin
boya almadigi durumlar pozitif reaksiyonlar olarak kabul
edilmigtir. Ayrica kedilerde yas, cinsiyet, yagsam alani, beslenme
ve avlanip avlanmama gibi demografik bilgiler de incelenmistir.

Istatistiksel Analiz

Istatistiksel analizler SPSS versiyon 23 yazilimi kullanilarak
yapilmigtir. Tanimlayici ézellikler siklik ve yiizdeler kullanilarak
verilmigtir. Gruplar aras1 bu sikliklar bakimindan fark bulunup
bulunmadig: ki-kare veya hiicrelerde gozlenen degerlerin ki-
kare test varsayimlarini saglayamadigi durumlarda da Fisher
testi kullanilarak karsilastirlmistir. P<0,05 oldugu durumlar
istatistiksel olarak anlaml sonuglar olarak degerlendirilmisgtir.

BULGULAR

Aragtirmaya 64’1 (%49,6) disi, 65’1 (%50,4) erkek olmak tzere
toplam 129 kedi dahil edilmistir. Kedilerin 21’inin (%16,3) 1
yasindan kii¢iik, 58'inin (%45,0) 1-2 yasinda, 50’sinin (%38,7) 3
ve lizeri yasta oldugu gorulmustiir. 87’si (%67,4) sahipli ev kedisi,
33’1 (%25,6) sokak kedisi, 9'u da (%7) sahipli ev kedisi olmakla
beraber zaman zaman sokaga ¢ikan kedilerdir. Ev kedilerinin
87’si (%67,4) sadece kuru mama ile beslenirken, 42 (%32,4) kedi
bazen kuru mama, bazen de avcilik ile beslenmektedir. SFDT
kedilerin 56’sinda (%43,4) 1/16, 7’'sinde (%5,4) 1/64, 23’tnde
(%17,8) 1/256 titrelerde pozitif, 43'd (%33,3) negatif olarak
degerlendirilmistir (Tablo 1).

Istatistiksel analiz sonucunda; SFDT sonugclari cinsiyet ve
yas grubuna gore karsilastirnldiginda istatistiksel olarak fark
saptanmamigtir (p=0,803 ve p=0,991). Sokak kedilerinde
seropozitivite, ev kedilerine gore istatistiksel olarak anlamh
yonde yuksektir (P<0,001). Dogal olarak avcilifin seropozitivite
uzerindeki etkisi de istatistiksel olarak anlamli (P<0,001)
bulunmugtur. Ticari kuru mama ile beslenen ve dogaya
ctkarilmayan  kedilerde  gozlemledigimiz ~ seronegativite
istatistiksel olarak anlamlidir (P<0,001). (Tablo 2).

TARTISMA

Tirkiye'de ve diinya genelinde toxoplasmozis yayginlig: veteriner
ve tibbi acidan ¢ok cesitli aragtirmalara konu olmustur. Kediler
hem ara hem de kesin konak olmalar1 nedeniyle insan saghg:
agisindan da énemli bir tehdit olusturmaktadir (5,37). T. gondii
cogunlukla hayvanlarda da asemptomatik seyrettigi icin tam
konulamamaktadir. Bu nedenle serodiagnostik ve molekiiler
yontemler iyi ve givenilir teshis yontemleridir. IgM, IgG
antikorlarinin varhgimin arastirilmasi, avidite testi yapilmasi akut
ve kronik enfeksiyonlarin ayriminda yararhidir (38). SEDT T. gondii
tamsinda halen altin standart olarak kabul gérmektedir (39).
SEDT ile hem erken, hem de ge¢ dénemde tan: konulabilmekte,
1/16 ve tizeri titreler pozitif kabul edilmektedir (40).

Bu ¢aligmada sadece kedilerdeki Toxoplasma gondii seropozitifligi
degil, ayrica kedilerin demografik bilgileri de derlenmis, verilerle
seropozitiflik arasindaki iligki goésterilmistir. Elde ettigimiz
sonuglar kedilerde seropozitifligin yas ve cinsiyet ile ilgili
olmadig1 sonucuna varilmigtir. Sokakta yasayan kedilerde, ev

kedilerine gore seropozitifligin daha yitksek oldugu, avalik ve
sokaktan beslenen kedilerde seropozitivitenin anlamli olarak
yiiksek oldugu tespit edilmigtir. Caligmamizda elde ettigimiz %66
seropozitivite olduk¢a énemli bir orandir. Ankara’da daha énceki
yillarda yapilan calismalarda kedilerde seropozitivite %23,4 (1970
Ekmen), %43 (1996 Inci), %40 (2008 Ozkan) olarak yayinlamigtir
(41-43). Bu ¢aligma ile Ankara'da daha énce yapilmig olan kedi
calismalari ile giinimuz arasinda seroprevalansda bir degisiklik
olup olmadig1 da incelenmigtir. Tirkiye'nin degisik yérelerinde
yapilan kedilerde toksoplazmozis seroprevalans aragtirmalarinda
Elazig’da %55,5, Sivas’ta %78, Kirikkale'de %69, Nigde'de %76,4,
Kars'ta %44,1 gibi oranlar yaymlanmgstir (29-33). Bunun yani
sira aym il icinde dahi farkli bolgelerden alinan érnekler arasinda
seropozitiflik agisindan farkl sonuglar oldugu gorilmustiir (33).
Galisgmamizda Toxoplasma'nin yiksek bulunmasinin nedeninin
daha 6nceki ¢caligmalardan sonraki yillarda seropozitifligin artmig
olma ihtimali yani sira, secilen deney grubundaki kedilerin
daha o6ncekilerden farkli bélgelerden elde edilmesinden de
kaynaklanabilecegi dusiiniilmektedir. Ayrica bu artigin test
materyalinin toplandigi dénemde sicakligin arttig ve ookistlerin
cevrede sagkalimimin bu zaman periyodu icerisinde fazlalagmas:
nedeniyle de gerceklesmis olabilecegi diistinilmektedir (44).
T. Gondii'ye karg1 seroprevalans, tlkeler arasinda oldugu kadar
iilkenin farkl alanlar1 ve hatta aymi ilin farkh ilcelerinde sosyo-
kiiltiirel farklilar nedeniyle degisimler gostermektedir (39).

SONUC

Sonug olarak; insan saghg: acisindan énemini koruyan ve kedi-
insan iligkilerinin etkin oldugu bir hastalik olan toxoplasmozis,
kedilerde yiiksek oranlarda pozitif bulunmaktadir. Bu nedenle
takibiyetersiz olan evkedilerinde ve avlanan, dogal beslenen sokak
kedilerinde toxoplazmozis agisindan gerekli 6nlemlerin alinmasi
zaruridir. Bu konu bir halk saglig1 sorunu olarak degerlendirilmeli
ve gerekirse strveyans ¢alismalan ile ¢éziime kavugturulmaya
caligilmalidir.

* Etik

Etik Kurul Onay1: Bu caligmanin baginda etik kurula muracaat
edilmis, ancak bu ¢aligmanin konusu olan kanlar kedilerden
daha 6nce kliniklerde kan sayimi icin alinan érneklerden artan
numunelerden olustugu i¢in buna gerek olmadig: tarafimiza
bildirilmigtir.
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ABSTRACT

Objective: Hydatid disease is a disease caused by parasites belonging to the echinococcus family. This disease is often caused by
Echinococcus granulosus and rarely by echinococcus alveolaris.The parasite may cause illness anywhere in the human body, mainly
in liver. In this study, we aimed to destroy the hydatid cyst viability by Radiofrequency Thermal Ablation (RFTA) method which
has been used in many areas in medicine.

Methods: We used fresh sheep liver with hydatid cysts. Average diameter of cysts was 3.3 cm. The study was performed in 3
groups, each of which involved 20 cysts. After more than half of the cyst fluid was drained, ablation was performed. When the
core temperature of the cyst exceeded 95°C, ablation procedure was continued for 3 minute in 1°* group and for 4 minutes in 2™
group. Third group was the control group. And then, cyst fluid and germinative membrane were collected for microbiologic and
pathologic assessment.

Results: In 1 group, the cysts could not be destroyed at the desired level. In 2™ group, it was observed that 100% of the
protoscolex died and 100% of the germinative membranes was degenerated. In control group, %13 of protoscolex died and %10
of germinative membranes wasdegenerated.

Conclusion: We destroyed all the protoscolex and germinative membranes by using RFTA in 2™ group.

Keywords: Radiofrequency thermal ablation, hepatic hydatid cysts, liver

0z

Amag: Hidatik kist hastaligi, echinococcus ailesine mensup parazitlerin etken oldugu bir hastaliktir. Ulkemizde hastaligin etkeni
siklikla Echinococcus granulosus, nadiren de echinococcus alveolaris’tir. Insanda baslica karaciger olmak tizere bircok yerde hastalik
olusturabilir. Bu ¢alismada, bircok alanda kullanilan Radyofrekans Termal Ablasyon (RFTA) yontemiyle hidatik kistin canliligini
yok etmeyi amagladik.

Yontemler: Calismada yeni kesilmis hidatik kistli taze koyun karacigerleri kullanildi. Kistlerin ortalama cap: 3,3 cm idi. Her
birinde 20 kist olan 3 grupta ¢alisma yapildi. Kist iceriginin yarisindan fazlasi bogaltilarak radyofrekans ablasyon ignesi yerlestirilip
islemler uygulandi. Kist ici sicakligi 95°C'nin tizerine ¢iktiktan sonra 1. gruba 3 dakika, 2. gruba 4 dakika daha ablasyon islemi
uyguland. Uctincii grup kontrol grubuydu. Kist sivis1 mikrobiyoloji, germinatif membran da patoloji degerlendirmesine gonderildi.
Bulgular: Birinci grupta kist canlihgini yok etmek i¢in amaglanan etki saglanamadi. Tkinci grupta %100 protoskoleks slimia
ve %100 germinatif membran dejenerasyonu tespit edildi. Kontrol grubunda % 13 6li protoskoleks orani ve %10 germinatif
membran hasari izlendi.

Sonug: Grup 2'de uyguladigimiz RFTA yontemi ile prtoskoleksler tamamen éldiiriilmiis ve tam bir germinatif membran
dejenerasyonu saglanmigtir.

Anahtar Kelimeler: Radyofrekans termal ablasyon, karaciger hidatik kisti, karaciger
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INTRODUCTION

Parasitic diseases still threats animal and human health all over
the world and cause serious economic losses. Hydatid cyst is one
of such diseases.

Although surgical and percutaneous drainage methods are used
in the treatment of hydatid cyst, generally surgical treatment is
required. Medical treatment alone is not curative (1). It is used
supplementary to surgical or percutaneous drainage methods.
Percutaneous drainage procedures yield good results in cysts of
early stages (2,3). Since conventional surgery is more invasive and
involves risks of high morbidity, laparoscopic surgery, which is
less invasive, has become more popular.

Ablation of liver tumours using radiofrequency thermal energy
still maintains its relevance. Inspired by this, it has been thought
that although they are benign especially small cysts that are
located in the depths of liver parenchyma can be denatured using
radiofrequency.

Therefore, we intended to apply our idea first on cysts in sheep
liver in ex-vivo study.

We believe that if the favourable results that we obtained as Ex
vivo in liver can be replicated in the clinic, this will bring a new
perspective to the treatment of early stage hydatid cysts of liver.

METHODS

The study was conducted at Necmetin Erbakan University
Experimental Medical Research and Application Centre between
March 2009 and September 2009 by approval of the ethical
committee. Meram medical faculty deanery ethics committe.
Approval number: 2009/083. Livers with hydatid cysts of sheep
that were obtained from the slaughterhouse and slaughtered
fresh under supervision of a veterinary doctor were used in the
study. The livers were carried from the place of slaughter to the
test location in appropriate maintenance conditions (0°C- +4°C).
Twenty cysts from 9 livers were investigated in group 1. In groups
2 and 3, on the other hand, 40 cysts from 16 livers were studied.
Cool Type Radiofrequency device (Valleylab, 0-200 watts, 480
kHz) and a 17 G, 15 cm needle (ACT1520) were used for the
thermal ablation procedure. The current device can produce
radiofrequency energy manually or impedance-dependently at
desired power and for a desired period of time. The impedance
range is 25-1000 ohm and temperature range is 10-99°C. The
device can prevent carbonisation around the needle by cooling
the electrode tip with cold water. However, this feature of the
device was not used in our study as there was no possibility of
carbonisation due to the fact that the needle tip got stuck in the
cystic fluid.

Assistance was obtained from radiologists during the procedures
of measurement and implementation in the selection of cysts
from the livers. The cysts were of Type 1 according to Gharbi
classification. The study included total of 60 cysts which were
3-3.5 cm in diameter were evaluated by radiologist using
ultrasonography (USG).

The livers were divided into 3 groups.

Group 1: The procedure was applied on 20 cysts of 9 livers. The
procedure was continued for 3 minutes after the cyst temperature
reached 95°C.

Group 2: In this group, the procedure was applied on 20 cysts
from 8 livers. The procedure was continued for 4 more minutes
after the temperature within the cystic fluid reached 95°C.

Group 3 (control group): Twenty cysts from 8 livers were taken
for evaluation in this group. The ablation procedure was not
implemented.

First, diameters of the cysts in all groups were measured using
USG (Figure 1-2). Then, a little more than half of the liquids were
discharged using a 21 G needle 20 cc disposable syringe under
USG and the syringe was removed. Then, a radiofrequency needle
was placed into the cyst under the guidance of USG.

The radiofrequency thermal ablation (RFTA) procedure was
initiated for the cysts in the first group with 75+15 W. After the
temperature within the cyst reached 95°C, the automatic turn-off
function of the device, which is sensitive to heat, was deactivated
and the ablation procedure was continued for 3 more minutes.
Then, the needle was removed. Right after that, the cyst fluid was
aspired with a disposable syringe as microbiological specimen and
kept at a temperature of (0°C- +4°C) after being enumerated. The
aspirated cysts were subjected to cystotomy and their germinative
membranes were removed. They were enumerated and stored in

10% formaldehyde solution as pathological specimen.

Figure 2. The ultrasonography image of the cyst after the
radiofrequency thermal ablation procedure (Group 1)
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The same procedure was applied for the cysts in the second group
but the procedure was continued four minutes, more.

A little more than half of the cyst fluid was aspired under USG
and radiofrequency electrode was placed into the cysts selected
for the third group, which was the control group. The needle was
removed without any ablation procedure being applied. The fluid
and germinative membrane were enumerated for microbiology
and pathology specimen respectively and stored in appropriate
conditions.

For microbiological evaluation method one was ensured that
protoscoleces settle in vertically held tubes under the influence
of gravity 1 cc samples were taken from the supernatant section
separately for each sample. They were mixed with 1 % Eosin Y
stain and then incubated in drying oven for 5 minutes; 100
protoscoleces were counted for each sample in 10x and 40x
magnification. Rates of dead protoscoleces that turned pink with
Eosin Y and those that did not color were noted.

Germinative membranes were fixed in 10% formaldehyde
solution for histopathological evaluation. Ten samples were taken
from all of the cysts and they were put into a process of tissue
follow-up on the autotechnicon (Leica ASP 300) device after being
cassette. Subsequent to the embedding of tissues whose follow-
up procedures were completed in paraffin blocks, sectioning was
performed in the microtome device. Four micron-thick sections
were taken from all blocks onto lysine slides. The sections were
stained with Hematoxylin & Eosin stain. The preparations stained
with Hematoxylin & Eosin were evaluated using Olympus BX51
model light microscope. Percentage values were obtained on the
basis of degeneration to germinative membrane in each of the 10
sections in all samples.

Statistical data were entered in the SPSS 13.0 computer software
and analysed. Kruskal-Wallis variance analysis was used for
intergroup comparisons. Bonferroni corrected Mann - Whitney U
test was used for dual group comparisons. P<0.05 was taken to be
the significance level.

RESULTS

A total of 60 cysts were included for evaluation in three groups.
Average cyst diameters were 3.3, 3.2 and 3.25 cm for groups 1, 2
and 3 respectively. No difference was identified among the groups
according to an evaluation conducted statistically on the basis of
cyst diameters.

Results of the Microbiological Analysis

91.5% protoscoleces death was identified in the first group
(Figure 3).

100% protoscoleces death was identified in the second group
(Figure 4).

Although an ablation procedure was not applied in the third
group, protoscoleces death was observed at a rate of 13%. Results
of microbiological analysis are given in table 1.

Results of the Histopathological Analysis

Germinative membrane degeneration was identified at a rate of
90% in the first group, 100% in the second group and 10% in the
third group (Figure 5-6, Table 1).

When a between-group evaluation was conducted for results
of statistical analysis according to the pathological and

microbiological data, it was observed that there was a significant
difference among all the groups and within the groups themselves
(p<0.05, Table 2).

Table 1. Rates of dead protoscoleces and germinative
membrane of groups

GEODE Number Rate of dead Germinative

of cysts membrane
protoscoleces .

(n) degeneration

Group I (+3 min) 20 91.5% 90%

Group II (+4 min) 20 100% 100%

Group III (control) | 20 13% 10%

min: Minimum

Figure 3. The image of a preparation from group 1
microbiological study under light microscope. There is one live

protoscolece in the field that does not stain (Eosin Y stain, x20)

Figure 4. The image of a preparation from group 2

microbiological study that is composed of protoscoleces all of
which are dead under light microscope (Eosin Y stain, x 20)
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Table 2. Evaluation results of between-group Mann-Whitney U test

Groups Number of cysts (n) Average Standard Deviation Significance
Group I 20 90.25 4.756
Group II 20 100 0.00 p<0.05
Microbiology Group I 20 90.25 4.756
Group III 20 11.90 5.99 p<0.05
Group II 20 100 0.00
Group III 20 11.90 5.99 p<0.05
Group I 20 90 6.489
Group II 20 100 0.00 p<0.05
Group I 20 90 6.489
Histopathology Group III 20 11 7.881 p<0.05
Group II 20 100 0.00
Group III 20 11 7.881 p<0.05

DISCUSSION

The hydatid disease might progresse asymptomatically for long
years or appears in a complicated state even when it has been
diagnosed. While its treatment is sometimes very simple, it may
become so serious as to require liver transplantation (1,2) During
the planning of the treatment of liver hydatid cysts, the location
of the cyst, its number, type, whether it exhibits symptoms or not,
whether it is complicated or not, the facilities of the centre and
the experience of the surgeon should be taken into consideration.
Medical treatment is not a treatment method on its own, but
it is one that is used as a supplement to other methods. Until
recently, surgery was considered without alternative in the
treatment of hydatid cysts. Although conventional surgical
methods maintain their importance in complicated patients,
percutaneous applications are used more appropriately especially
in the treatment of early stage cysts (3,4). Today, monitoring
Figure 5. Tissues belonging to liver parenchyma on the left and of advanced stage, asymptomatic and degenerated liver cysts is
hydatid cyst on the right are seen in a preparation from a group essential (1).

2 study (H E, x20) The cyst in the depths of the right lobe of the liver which is
smaller than 4 cm and not suitable for puncture, aspiration,
injection, reaspiration (PAIR) was monitored with antihelminthic
treatment. We considered trying RETA on such cysts as an
alternative treatment. Our purpose was both not to use scolicidal
and bring an alternative perspective to the treatment of this
group which had no alternative other than medical treatment
and monitoring. We did not find more than a few works in the
relevant literature that could enlighten us on this issue (5,6). The
RETA device firstly was used in the ablation of metastatic tumours
of the liver (7). Apart from this, radiofrequency has many other
different uses (8-13).

To our understanding small cyst(s) deeply located in the liver
parenchyma is not suitable for PAIR or surgery. Medical treatment
(albendozal) alone is not alternative to PAIR or surgery. Just it
is used before and after both treatments. We think that after
puncture the cyst by RFTA needle, destruction of the cyst will be
easier and will take shorter time than PAIR application.

Figure 6. Germinative membrane which is largely healthy in
the area indicated with an arrow is seen in an image belonging
to group 3 (HE, x20)

So, how to manage small hydatid cyst located in depth of liver
parenchyma? Neither surgery nor PAIR have indication in such
cases as we said. Medical treatment and follow up looks like
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treatment of choice. But we thought that RFTA application might
be other treatment modality for such cases.

As we have already explained that the methodology of PAIR and
RFTA is different. PAIR needs to introduce pig tail catheter into
cyst. This catheter has distally many holes all of which should be
inserted in cyst. This part is about 5 cm in length. In case of one
hole out of cyst the procedure will be insufficient.

Unlike PAIR, the RFTA application kills the protoscoleces in
the cysts with thermal energy after puncture and aspiration
without using scolicidal agents. During the application, the
pressure within the fluid needs to be reduced via puncture due
to evaporation of the fluid caused by heating. An application
contrary to this may lead to the bursting of the cyst and its spread
into the parenchyma. The amount of fluid to be drained away
from inside the cyst was determined via pilot studies. The existing
RETA needle possess a canal system that enables water circulation
and or steam formation within the syringe in order to prevent
carbonisation. Carbonisation does not occur in the hydatid cyst
application because the syringe is in fluid.

We have prepared another similar project as in vivo study. We try
to get permission from ethical commision to do it on human with
hydatid cyst. We changed some points of methodology in the
project for example instead of both needles we use one needle
and one puncture. We hope that in the future the results will be
published.

When we start to do human study small size cysts will be our first
cases for denaturation. With time as the experience increases
indication will extend for larger cysts as seen in RFTA tumor
application. At beginning, RETA was applied for small lesion then
it became indication for bigger (7 cm) tumor lesion, too.

It is clear that without doing such a Ex vivo study it is to much
diffucult to evaluate cyst contents including fluid for protoscoles
and germinative membrane after RFTA application. That is why
firstly we did this ex-vivo study. In the literature there is just a
few cases treated by RFTA and to us is not eligible to make large
comment on these cases.

The use of scolicidal agents maintains its importance both in
surgical methods and percutaneous applications. There are
various scolicidal agents used for this purpose in the literature
but most of them have unfavourable side effects (14,15).
Especially, injection of scolicidal substance into the cyst should
be avoided in cysts that open up to bile tract because this may
lead to undesirable conditions such as sclerosing cholangitis. In
our study, the scolicidal agent effect was obtained through the
thermal ablation property of the radiofrequency waves. However,
since our study is an ex-vivo study, it does not provide information
about the side effects of radiofrequency. It is necessary to conduct
in-vivo studies for his purpose. According to the technical data of
the device that used, it provides effective thermal ablation up to a
diameter of 3.6 cm with single needle and a diameter of 5 cm with
cluster needle.

Application of PAIR in cysts with a multivesicular form usually
ends in failure. Though some studies refer to scolocidal agents
that convert multivesicular cyst into a univesicular one as
a result of vesicular wall destruction, this has not taken its
place in clinical use yet (16). Apart from this, in methods such
as hot water application to produce protoscoleces death and
germinative membrane degeneration through thermal impactwill
be in sufficient because multivesicular form constitutes a barrier
against heat transfer and prevents other vesicules from being

affected by the procedure (17). We think that Radiofrequency
waves are not influenced by physical barriers and can be effective
in multivesicular cysts.

All of the cysts used in our study were univesicular (cysts). We
would like to have included multivesicular cysts in our study, too,
but almost all of the cysts in the sheep livers were univesicular.
The study was conducted on sheep livers by virtue of the fact
that the cysts with the highest rates of fertility were in sheep.
In our study, we did not take into consideration the damage that
would occur in the parenchyma in the immediate periphery of the
cyst. We believe that the contraindications that occur in RFTA
tumour denaturation should also be considered in cyst hydatic
applications in humans.

There are many dead protoscoles in human hydatid cysts
depending on type of cyst. The rate of dead protoscoles (13%)
should not be surprised. It can be find such dead protoscoles
without dying in aspirated fluid. The same explanation should be
valid for germinative membrane degeneration, too.

CONCLUSION

According to the results of this study, which we conducted on sheep
liver with hydatid cysts, when the procedure was continued for 4
more minutes after the temperature within the cyst has reached
95°C, all protoscoleces have lost their vitality. RFTA still has no
place in regular use of treatment of hydatid cyst. We believe that if
we can get similar results in in-vivo studies and RFTA application
will be alternative modality to surgery in treatment of hydatid
cyst.
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ABSTRACT

Objective: Food handlers play an important role in the production and distribution of parasitic contaminations in these societies.
The aim of this study was to assess the prevalence of intestinal parasitic infections among the food handlers in Qazvin, Iran.

Methods: Totally, 1530 stool samples were collected from food handlers in Qazvin, Iran. Direct feces examination and formalin-
ethyl acetate concentration method followed by Trichrome staining were performed to detect the parasites.

Results: The prevalence of intestinal parasites was 82 (5.4%) among food handlers. The species of protozoan parasites found
were Blastocystis hominis, Giardia lamblia, Entamoeba coli, and Endolimax nana. The outbreaks of Blastocystis hominis (2.9%), and
Endolimax nana (0.3%) were the most and the least protozoan infections observed among the specimens, respectively. Also, there
was no helminthic infection detected among the samples. The prevalence of intestinal parasites among the food handlers, based
on variables including sex, age, job, and education, did not differ, whereas the prevalence of intestinal symptoms was shown to be
higher in infected food handlers (p<0.05).

Conclusions: Despite a decrease in the incidence of intestinal parasites, the protozoan infections are still among the health
concerns in these areas. Therefore, continuous monitoring and training of food handlers by local health authorities should be
performed on a regular basis.

Keywords: Food handler, intestinal parasites, fran, stool samples, trichrome staining

0z
Amag: Bir toplumda parazit enfeksiyonlarinin ortaya ¢ikmasi ve yayilmasinda yemekhane personelleri énemli bir rol oynar. Bu

calismada, Iran’in Kazvin sehrindeki yemekhane personellerinde, parazitik bagirsak enfeksiyonlarmin prevalansi aragtirilmistir.
Yoéntemler: iran'in Kazvin sehrindeki yemekhane personellerinden toplam 1530 diski 6rnegi toplanmistir. Parazitleri tespit

etmek i¢in;dogrudan digk: incelemesi ve formalin-etil asetat konsantrasyonu metodunu takiben Trichrome boyama yapilmgtir.
Bulgular: Orneklerin 82 tanesinde bagirsak paraziti tespit edilmistir ve yemekhane personellerinde bagirsak paraziti prevalansi
%5,4 olarak hesaplanmigtir. Tespit edilen protozoa parazitleri sunlardir: Blastocystis hominis, Giardia lamblia, Entamoeba coli ve
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Endolimax nana. Orneklerde en sik saptanan protozoa paraziti Blastocystis hominis (%2,9) iken, en az saptanan Endolimax nana
(%0,3) olmustur. Orneklerin hicbirinde helmint enfeksiyonuna rastlanmamistir. Yemekhane personellerinde bagirsak paraziti
prevalansy; cinsiyet, yas, meslek ve egitim diizeyine gére degismezken, intestinal semptomlarin prevalans: enfekte yemekhane
personellerinde daha yiiksek saptandi (p<0,05).

Sonug: Intestinal parazitlerin insidansi azalsa da protozoa enfeksiyonlar1 halen énemli bir sorun teskil etmektedir. Bu yiizden,
yemekhane ¢alisanlarimin diizenli ve devamli olarak bélgesel saglhk otoriteleri tarafindan izlemi ve egitilmesi gerekmektedir.
Anahtar Kelimeler: Yemekhane personeli, bagirsak parazitleri, iran, diski 6rnegi, trichrome boyama
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INTRODUCTION

Parasitic infections are considered as one of the health problems,
especially in developing countries. According to the World Health
Organization (WHO) it is estimated that more than 2 billion
people are infected with intestinal parasites, worldwide (1,2).
Among the protozoan parasites, Giardia lamblia, Entamoeba
histolytica, and a number of helminthes such as hook worms
(Necator americanus and Ancylostoma duodenale), Ascaris
lumbricoides, and Enterobius vermicularis could contaminate food
and water sources (3,4). Considering the climate, geographical
location, culture characterizations and the use of human and
animal fertilizers in farms, the developing countries are the most
susceptible regions to parasitic infections (5-10).

The major rout of transmission to human by intestinal parasites
is the fecal- oral pathway i.e. the parasite infection could be easily
produced in human host through contaminated food and water
supplies (11-14).

The most common symptoms of food poisoning including
vomiting, gastroenteritis, and diarrhea occur by consumption
of raw food and unsafe sources of foods (15) followed by
contaminated finger, fingernail, money, fruits, and vegetables
which could easily transmit the intestinal parasites to human (13).
Foodborne diseases are among the major concerns of public health
system and therefore improving the safety of foods is a substantial
obligation in different societies. Food handlers have a major role
in the production, processing, and distribution of foods and are
considered as the main agents for human infections. Moreover,
the asymptomatic carries of infection can also be the source of
contaminations among people (4,12,16).

Improper food handling and poor sanitation among food workers
are of important risk factors for the occurrence of pathogenic
infections by food handlers (11,17).

Considering the significant role of food handlers in transmitting
widespread parasitic infections in a society, every effort to
determine the parasitic contamination among the workers of food
industry is extremely valuable, and this leads to establish better
prevention and control programs to deal with such contaminations
within the food chain production. Numerous studies have been
performed regarding the prevalence of intestinal parasites among
the food handlers, worldwide (12,16,18,19).

However, the number of research conducted in Iran is limited
in this regard. In addition, there is no such study reported from
Qazvin dealing with the parasitic infections among the local food
handlers. Therefore, this study was designed to determine the
prevalence of intestinal parasites among the food handlers in
Qazvin, Iran.

METHODS

Study area and sample collection

This was a cross-sectional study performed from April to
September 2016. Totally, 1530 stool samples were collected
from the local food handlers including 1275 (83.3%) male and
255 (16.67%) female with an age range of 14-75 years (mean
age 35+11 years), who were referred to either Shahid Bolandian
health center or the laboratory at 22 Bahman hospital both in
Qazvin province (36°15’'N, 50°0’E) located in the northern margin
of central Iran. Ethical approval of the study was obtained from

the Medical Ethics Committee of Qazvin University of Medical
Sciences (IR. QUMS. REG. 1396. 293).

Stool examination

A questionnaire was designed to contain the following information
including the level of education, age, gender, occupation,
residence, gastrointestinal symptoms (abdominal pain, diarrhea,
weight loss and fever) and also the stool consistency of each
individual. The research was approved by the Ethics Committee
of Qazvin University of Medical Sciences.

Fecal samples were collected in clean stool containers, and then
transferred to the parasitology laboratory at Qazvin Medical
School. Direct wet mounts prepared with normal saline and
lugol were used for microscopic observation of eggs, cysts, and
trophozoites of parasites. Formalin-ethyl acetate concentration.
Formalin-ethyl acetate concentration method was performed for
all specimens. Using an applicator, an approximate weight of 1 g
of fresh feces was transferred into a clean 15 mL conical centrifuge
tube containing formalin saline. The sample was immediately
mixed and the suspension filtered into a new tube. Following
discarding the entire debris, 3 mL ethyl acetate was added to the
filtered specimen, mixed thoroughly, centrifuged at 2000 x g for 3
minutes, and the supernatant discarded. The pellet was placed on
a glass slide, covered with a cover slip, and examined under a light
microscope (x 400).

Trichrome staining

Trichrome staining was performed to confirm protozoa positive
specimens. Before staining, a smear was prepared using horse
serum to bind feces specimen to the slide. Finally, each slide was
cleaned in xylene and mounted with Canada balsam. Microscopic
examination was done at 1000x magnification (20).

Statistical analysis

Statistical analyses were performed by statistical tests including
chi-square test and independent t-test using SPSS software
version 18 (SPSS Inc., Chicago, IL, USA). A p-value of < 0.05 was
considered as significant, statistically.

RESULTS

The Prevalence rate of intestinal parasites was 82 cases (5.4%)
out of 1530 stool samples collected from the food handlers. All
positive samples were found to be protozoan infections without
any helminths contamination. The highest outbreaks of protozoan
infections were related to Blastocystis hominis whereas Endolimax
nana showed the lowest incidence (Figure 1). The prevalence
rates of contamination in male and female specimens were 4.9%
and 7.8%, respectively. There was no significant difference in the
presence of infection among the two genders however; Blastocystis
hominis was significantly higher in specimens taken from the
female individuals. The incidence rates of parasite infections
were found 3.5 times higher in females compared to males
(Tablel). According to the results of this study, the highest and
lowest frequency of parasite contamination was seen in illiterates
(12.3%) and people with associate’s degree, (2.8%) respectively.
Also, there was no significant difference in parasitic infections
among different education groups. Food Production Company
workers showed the highest level of infection (7.3%) while those
working in dairy plant were found to be infection free (0%).
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Table 1. Socio-demographic features of food handler working

in Qazvin, Iran from April to September 2016

Numbers Number of
Vaiable (Percentage) ) LD 2
® Non-Infected g (Percentage) | ratio valve
m Blastocystis Hominis
B Giardia Lambelia
Male (83.33)1275 | (4.9) 62 0.78-2.8 | 0-054
M Entamoeba Coli
doli
Glate Female (16.67)255 | (7.8) 20 0.000
<30 (35) 536 24 (4.5)
30-39 556 (36.4) (5.2) 29
40-49 268 (17.5) 6.7)18
Figure 1. Frequency of food handler contamination with
intestinal parasite in Qazvin, Iran from April to September 50-59 129 (8.9) 6(4.7) ! 0.529
2016.
>60 412.7) 1225
However, no significant correlation between the occupation and Iliterate 57(3.72) 7(12.3)
parasite infection among food handlers was established. The Primary
. . . 556 (36.43) (4.8) 27
prevalence for abdominal pain was 90.2% which demonstrated School
the highest level .compared. to ther symptoms. Meanwhile, it Diploma 615 (40.2) (5.5) 34
has to be emphasized that intestinal symptoms demonstrated a 0.115
significant correlation with all study variables including gender, lgssoaates 141 (9.2) 4(2.8) 1
age, education, and job (p= 0.00) (Tablel). cgree
Master 161 (10.5) 10 (6.2)
DISCUSSION
Company
In the present study, the contamination rate of intestinal parasites of foods 193 (12.6) (7.3)14
among food handlers was 5.4% (82 cases) in which all positive production
samples was associated with protozoan infections, with no
helminth infection. According to the results of our study, a lower Restaurant 271 17.7) 15 (5.5)
incidence of infectivity was observed in these areas compared to
the infectivity incidence rate (74%) reported from neighboring Confectionary | 117 (7.6) 8 (6.8)
rovinces with the same climate and geographical characteristics
P geograp Bakery 273 (17.8) 15 (5.5)
(21).
Variation in sample size may be to the reason for this difference Fast Foods
found in two studies (22). However, low incidence rate of Center 167 (10.9) 8 (4.8)
contamination among the food handlers in some parts of the
country has been reported with 3% and 6% parasite infection in Butcher shop
northwest and north of Iran, respectively (6, 23). 302 133) 1 0.980
A decline in the incidence rate of infectivity may be due to the Dairy 51 (34 00
improvement of cultural conditions in different societies which (34) ©
could be attributed to the expansion of health care system, Super Market
increased health awareness, education, and familiarity with (19) 290 1759
antiparasitic drugs. -
Desoite 1 o . o ) ) Kindergartens (6.9)105 3(2.8)
espite low incidence rate of Blastocystis hominis infection in
this study (2.9%), it was the most prevalent infection among chicken shop
those with positive specimens. Similar to our result, Blastocystis (2.1) 33 1(3)
infection has been shown to have a low incidence rate in several
studies (2, 24-25). Abdominal ona 27002) 50
In contrast, high incidence rate for Blastocystis protozoan pain ’ ‘
infection has also been reported in a number of studies (3,10,26). Diarrhea 10 (0.7) 10 (100) 21
Another protozoa 11.'1fect10n after Ililastocyst.zs }fomzms was Giardia Weight Loss 2(0.1) 2 (100) 19
lamblia, a pathogenic protozoon with a low incidence rate of 1.3% 0.00
among the food handler of the present study. Our findings are Fever 20D 0 !
similar to some reports from Ethiopia, Nigeria, and Iran (2,19,23, Feeds Symbols | 1475 (96.4) 33(2.2) -

27)




Turkiye Parazitol Derg 2019;(43)1:16-20

Shahnazi et al. Parasitic Intestinal Among Food Handlers 19

Entamoeba coli with a frequency of 0.9% showed a trend similar
to other studies (23,24) although in some investigations a high
prevalence of this nonpathogenic protozoon has been shown (2,
26).

Finally, Endolimax nana (0.3%) demonstrated the lowest
frequency among the study isolates. The decrease in helminthic
contamination was reported to be associated with improvement
in health standards in the area under the study (28).

The variation in incidence rate of parasite in the current study and
those of other surveys could be attributed to various factors such
as drinking water supplies, health information of individuals, and
weather conditions in different regions.

Based on the results found in the current study, the prevalence rate
of intestinal parasites among the food handlers was insignificant
when variables such as sex, age, job, and education were taken
into account. The intestinal symptoms observed in this study
were abdominal pain, diarrhea, weight loss, and fever. Our results
showed that gastrointestinal symptoms were the most significant
symptoms seen in different groups (p<0.05).

In this study, a higher infectivity rate was seen among females
compared to isolates collected from males nevertheless the
difference was insignificant. Consistent with our study, in
a number of studies lack of significant correlation between
infectivity rate and gender was reported, while some have found a
quite opposite result i.e. a significant correlation between gender
and infectivity was revealed (6,29).

Higher rate of infectivity in female participants in our study could
berelated tovariations in sample size, gender differencesin various
jobs associated with production and distribution of foodstuffs
although this suggestion needs further investigations. We did not
observe any significant difference regarding the age variable, but
the highest level of contamination was found in group older than
60 years (12.2%) and individuals aged 30 (4.5%) demonstrated
the lowest contamination rate. Also, in some studies, the highest
infectivity was reported in groups with age over 50 (16,23). It
should be noted that in a number of other studies, contrary to our
study, the highest frequency of intestinal parasites was seen at
lower ages (2, 30) a finding that may be due to the employment of
people at different ages in food preparation workshops and food
associated industries in different parts of the country. Although
the incidence of intestinal parasites was insignificant when job
variation considered as a variable \ nevertheless, the highest
prevalence for Giardia lamblia infection was found in the workers
associated with food Production Company. Considering the
important role of these jobs in public health, strict and accurate
monitoring of food workers is of vital priority within such food
industries. In the present study, although the highest frequency
of intestinal parasites was found among the illiterate individuals,
nevertheless this relationship was not significant (6,23,24,26).
Therefore, more investigations are suggested to illustrate the role
of education in promoting general public health.

CONCLUSION

This study revealed a decrease in the incidence of intestinal
parasite infection among the food handlers of Qazvin. Also, no
helminth contamination was observed in the study isolates.
The reason for this could be due to increased individual and
professional health in different businesses associated with food
preparation and distribution industry in the area. However,

regarding the presence of some protozoan infections, in
particular Giardia lamblia, among the food handlers and the risk
of their transmission via the chain of associated businesses, the
continuous and strict monitoring of food-handlers by the local
health authorities is of prime importance.
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Enterobius vermicularis Enfeksiyonu Olan
Appendektomilerde Bulgular: Kil Kurdu Apendisit
Nedeni Degil

Findings in Appendectomies with Enterobius vermicularis Infection:
Pinworm Is Not A Cause of Appendicitis
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ABSTRACT

Objective: To evaluate the histopathological findings in appendectomy materials with E. vermicularis infection.

Methods: Appendectomy materials with E. vermicularis infection of 24 cases were evaluated for the presence of acute
inflammation, congestion, hemorrhage, perforation, lymphoid hyperplasia (LH), necrosis, granuloma, fecalith, obliteration,
hyalinization, eosinophilic infiltration and mucosal architectural distortion.

Results: The frequency of E. vermicularis among 3222 appendectomies that were scanned for the study was 0.74% (24/3222).
Female: male ratio was 1:1 and the median age was 12+9.34 years. The most common findings were LH (100%), and congestion
(91.7%) Acute inflammation was found in one third (n=8), with phlegmonous inflammation and/or periappendicitis in 4 of them.
The patients with periappendicitis were significantly younger (mean age 4 vs. 14.2 years, p=0.008). Feces was present in the lumen
in 79.1% of the patients (fecalith in 25%, soft feces in 29.1% and feces mixed with blood and/or suppuration in 25%). In 6 cases
(25%), only E. vermicularis was observed in the lumen, with acute appendicitis in 2 of them. Appendiceal lumen was completely
obstructed in 12.5% (n=3), while it seemed narrow due to extensive LH in 3 (12.5%) cases. Fibrous obliteration was seen in 4
patients and it was correlated with age and eosinophil count in lamina propria p<0.05.

Conclusion: While E. vermicularis infection appears to be an incidental finding in appendectomies rather than being a cause of
appendicitis, it probably stimulates LH which may mimic acute appendicitis clinically.

Keywords: Appendix, appendicitis, Enterobius vermicularis, eosinophilic infiltration, lymphoid hyperplasia

0z

Amag: Bu calismada, E. vermicularis enfeksiyonu ile karsilasilan apendektomi materyallerinde histopatolojik bulgularin
degerlendirilmesi amag¢lanmugtir.

Yontemler: E. vermicularis enfeksiyonu ile kargilagilan 24 olgunun apendektomi materyalleri; akut yang, konjesyon, perforasyon,
lenfoid hiperplazi (LH), nekroz, graniilom, fekalit, obliterasyon, hyalinizasyon, eozinofil infiltrasyonu ve mukozal arsitektiirel
diizensizlik varlig1 acisindan yeniden degerlendirilmistir.

Bulgular: Caligma i¢in taranan 3222 apendektomi materyalinde E. vermicularis sikhg %0,74 idi (24/3222). Kadin: erkek oram
1:1, median yag 12+9,34 idi. En sik bulgular LH (%100) ve konjesyon (%91,7) idi. Akut yangi olgularin sadece 1/3tinde mevcuttu
(n=8); bunlarin 4’iinde flegmondz yangi ve/veya periapendisit goriildii. Periapendisit olan olgular daha gencti (ortalama yas 4 vs.
14.2,p=0,008). Olgularin ¢cogunda (%79,1) liimende feces saptand (fekalit %25, yumusak feces %29,1 ve kan ve/veya stipiirasyonla
karigik feces %25). Alt1 olguda (%25) limende yalnizca E. vermicularis gézlendi ve bunlarin yalnizca ikisinde akut apendisit varda.
Apendiks liimeni 3 olguda (%12,5) tamamen tikaliyken 3 olguda (%12,5) yaygin LH nedeniyle liimen gérece dardi. Dért olguda
goriilen fibréz obliterasyon ile yag ve lamina propriadaki eozinofil sayis1 arasinda anlamli iligki bulundu (p<0,05).

Sonug: E. vermicularis enfeksiyonu siklikla akut apendisit nedeni degildir ve apendektomilerde insidental olarak karsimiza
¢tkmaktadir. Bununla birlikte; parazitin varhig klinik olarak akut apendisit tablosunu taklit edebilen LH gelisimine neden
olmaktadir.

Anahtar Kelimeler: Appendiks, apendisit, Enterobius vermicularis, eozinofil infiltrasyonu, lenfoid hiperplazi
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INTRODUCTION

Appendicitis usually presents with abdominal pain, nausea and
loss of appetite and is characterized by the inflammation of the
appendiceal wall, albeit in a relatively broad spectrum, changing
from mild inflammation to gangrenous inflammation. It is still
an important cause of emergency abdominal surgery, although
some cases might be self-limiting or respond to antibiotics alone
(1). While the incidence of appendectomy has been decreased and
the incidence of appendicitis has been stabilized in the Western
countries, the incidence of appendicitis or appendectomy is
still high in newly industrialized countries in Asia, the Middle
East, and Southern America (2). Appendicitis may occur due to
several etiologic factors, including parasitic infections. Enterobius
vermicularis (E. vermicularis), anematode, alsoknown as “pinworm”
affects more than 200 million people worldwide (3). Children are
more commonly infected by E. vermicularis but adults may also be
infected. Pinworms are found in 0.6% to 13% of appendectomies
(4), but the casual relationship between E. vermicularis and acute
appendicitis remains controversial. Some authors have suggested
that the pinworm invades the mucosa after the removal of
appendix to escape hypoxia (5), but appendiceal mucosal invasion
by the parasite associated with ulceration and inflammation has
also been reported (4).

In this study, we aimed to evaluate the histopathological findings
in E. vermicularis infected appendectomies and to reveal whether
there is any causal relationship between E. vermicularis infection
and acute appendicitis.

METHODS

The study protocol was approved by Institutional Ethics
Committee. A total of 3.222 appendectomies that were evaluated
in our department in a seven-year period (between January
2010 and January 2017) were retrospectively scanned using
the hospital information system to identify the cases with E.
vermicularis infection and hematoxylin-eosin stained slides
of 24 appendectomies with E. vermicularis infection were re-
examined for the presence of acute inflammation, congestion,
hemorrhage, perforation, lymphoid hyperplasia (LH; lymphoid
follicles forming germinal centers), granuloma,
obliteration, hyalinization, tip involution/obliteration and
mucosal architectural distortion. Luminal content was noted. The
localization of the parasite was also noted as in the tip, corpus
and/or proximal edge. The number of the eosinophils per one
high-power field (HPF) in lamina propria was counted. Clinical
data was recruited from patient records.

necrosis,

Statistical Analysis

Statistical analysis was performed using the software SPSS version
24.0 (SPSS Inc. Chicago, IL). Descriptive analyses were used
and variables were compared using nonparametric tests since the
sample size was small and showed non-normal distribution (3 to
compare between frequencies and Kruskal Wallis test to compare
means between more than 2 groups). P<0.05 was considered
significant.

RESULTS

Clinicopathologic findings are summarized in Table 1. The
frequency of E. vermicularis among 3222 appendectomies that

were scanned for the study was 0.74%. Female: male ratio was
1:1 and the median age was 12+9.34 (interquartile range: 3-40
years old). All cases underwent appendectomy due to suspicion
of acute appendicitis, with abdominal pain (58.3%) and nausea
(50%) being the most common symptoms.

The appendix had been entirely submitted for histopathologic
evaluation in 5 cases and the mean number of the pieces
submitted per case was 3.73 (2-7 pieces) in the remaining 19
patients. The largest diameter of the appendix ranged between 5
to 10 mm (mean: 5.75 mm). The most common findings were LH
(n=24, 100%), which was seen in all cases, (Figure 1A, B and 2A,
B) and congestion (n=22, 91.7%) (Figure 2A). E. vermicularis was
seen in corpus in 18 cases (75%), followed by the tip (n=5, 20.8%)
and involving both tip and corpus in only one patient (4.2%). The
localization and/or number of the parasites was not associated
with histopathological features (p>0.05).

Feces was present in the lumen in more than half of the patients
(n=18, 79.1%), as fecalith in 6 (25%) (Figure 3A), soft feces in 7
(29.1%) and admixed with blood and/or suppuration in 5 (20.8%)
(Figure 2B). In 6 cases (25%), only E. vermicularis was observed
in the lumen. Appendiceal lumen was completely obstructed in 3
patients (12.5%), while the lumen seemed to be narrower due to
extensive lymphoid hyperplasia in another 3 cases (12.5%).
Acute inflammation was found in one third (n=8), with
phlegmonous inflammation and/or periappendicitis in 4 of them
(Figure 3B). Acute inflammation was not associated with age,
however, the patients with periappendicitis were significantly
younger than the patients without periappendicitis (mean 4
vs. 14.20, p=0.008). The presence of acute inflammation was

Table 1. Clinicopathologic characteristics

0.74% (n=24in 3222
appendectomies)

1:1 (12 females and 12 males)

The frequency of E. vermicularis

Female: male ratio

Age range 3-40 years old
Mean age 13.83+9.34
Median age 12+9.34

The largest diameter of the
appendix

Range 5-10 mm (mean: 5.75 mm)

Lymphoid hyperplasia 100% (n=24)
Congestion 91.7% (n=22)
Acute appendicitis 33.3% (n=8)
Hemorrhage 45.8%

The location of the parasite

Corpus 75%

Corpus and tip 20.8%

Tip 4.2%

The status of the appendiceal

lumen

Obstructed 12.5% (n=3)
Narrow due to lymphoid 12.5% (n=3)
hyperplasia

Open 75% (n=18)
Luminal content

Fecalith 25% (n=6)
Soft feces 29.1% (n=7)
Feces admixed with blood and/or | 25% (n=6)
suppuration

Only E. vermicularis 25% (n=6)
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associated with the presence of hemorrhage and periappendicitis
(p=0.043 and p=0.002, respectively). No significant association
was found between acute inflammation and other parameters.
Mucosal parasite invasion was noted in only one patient (4.2%)
(Figure 3C). Mucosal architecture was slightly distorted in 3
cases (12.5%) due to hemorrhage, LH and necrosis (Figure
3D). Almost half of the cases (n=11, 45.8%) had hemorrhage in
the appendiceal wall, with necrosis present in only 1 case. No
granuloma, hyalinization or perforation was detected.

The number of the eosinophils per 1 HPF in lamina propria ranged
between 6 and 138 (median: 28+27.41). The mean number of
the eosinophils was significantly higher in patients that were
older than 18 years old (mean 18.80 vs. 10.84, p=0.025). The
eosinophil count also tended to increase by age but the difference
was not statistically significant (p>0.05). We found a significant
association between the eosinophil count and the presence of tip
involution/obliteration (mean 19.50 vs. 11.10, p=0.03). While tip
was fibrotic in 4 patients at ages 16, 21, 23, and 37, the presence
of tip involution/obliteration was found to be associated with
age as well (mean age 20.88 vs. 10.83, p=0.009). No significant
association was found between the number of the eosinophils/
HPF and luminal content, although higher eosinophil counts
were observed in cases with feces in the lumen (mean 13.12 vs.
11.77, p=0.64). No significant association was found between the
number of the eosinophils/HPF and other parameters.

DISCUSSION

The frequency of E. vermicularis (0.74%) in the study group
is consistent with the literature (4). We observed lymphoid
hyperplasia in all cases as lymphoid hyperplasia of the appendix
is another disputed entity. Excessive lymphoid hyperplasia of the
appendix was suggested as the cause of recurrent appendiceal
symptoms in children and to be classified as a separate entity
among the diseases of the appendix in 1924 by Smith (6).
Three decades later, Nathans and colleagues reported lymphoid
hyperplasia as a frequent precursor of acute appendicitis (7). In
1976, Jona and colleagues described acute and chronic forms of
lymphoid hyperplasia of the bowel and they concluded that an
infectious process precipitated the acute lymphoid hyperplasia
and that it usually manifested as acute appendicitis (8). For the
last two decades, the lymphoid follicles are considered as a part
of functional appendix histology based on its important role
in the intestinal immune system (9). However, the extent of
the lymphoid hyperplasia is still not well-delineated in healthy
individuals. Lymphoid hyperplasia has been reported as a major
finding without acute appendicitis in a recent study focusing on E.
vermicularis-appendicitis association (10), similar to our findings.
Also, da Silva and colleagues have suggested an association
between E. vermicularis and lymphoid hyperplasia (11). We
detected acute inflammation in only one third of the patients,
but the presence of abdominal pain, nausea and leukocytosis
in almost all patients with available clinical data suggests that
lymphoid hyperplasia causes a clinical entity resembling acute
appendicitis, which may not be distinguished from appendicitis
even radiologically (12), and along with congestion, which is the
second most common finding in the present study, it may be
representing an exaggerated response of the intestinal immune
system. On the other hand, some authors have suggested that E.
vermicularis may cause an abdominal pain, mimicking appendicitis
(13,14).
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Figure 1. a, b. Lymphoid hyperplasia, the most common
finding in our series (100%). In this case, only E. vermicularis
was present in the lumen, hematoxylin-eosin, x100 and x200

Figure 2. a. The pinworm and blood are seen in the lumen,
accompanied by lymphoid hyperplasia and congestion in the
appendiceal wall, hematoxylin-eosin, x100, and b. More than
one parasite sections are seen in the lumen admixed with
suppuration and feces. Lymphoid hyperplasia is also prominent.
Hematoxylin-eosin, x200

Figure 3. a. Fecalith in the lumen, hematoxylin-eosin, x100, b.
Phlegmonous appendicitis and periappendicitis, hematoxylin-

eosin, x200, c. Multiple pinworms in appendiceal lumen and
mucosal invasion by E. vermicularis, hematoxylin-eosin, x40,
and d. Mucosal erosion and necrosis, hematoxylin-eosin, x40
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E. vermicularis was mostly seen in corpus (75%) and the number
of the parasites in the lumen differed between 1 and 14, however,
neither location nor number of the parasites was associated
with histopathological features. Mucosal parasite invasion was
observed in one case without any tissue reaction to the parasite.
Although mucosal architecture was slightly distorted in 3 cases
(12.5%), it was due to hemorrhage, lymphoid hyperplasia and
necrosis; not the parasite itself. Sinniah et al. (5) has attempted
to explain the lack of reaction to the parasite’s mucosa invasion
by claiming that the pinworm migrates into the mucosa after
the appendix was excised to escape hypoxia. However, why this
phenomenon is observed occasionally remains to be unknown.

E. vermicularis may occasionally be associated with severe
inflammation, ulceration and perforation (15). Acute
inflammation was found in one third (33.3%) of our cases, with
phlegmonous inflammation and/or periappendicitis in 4 of
them. Acute inflammation was found to be associated with the
presence of hemorrhage and periappendicitis. Periappendicitis
is defined as accumulation of inflammatory cells in the serosa
and subserosa, usually accompanied by reactive mesothelial
cells and a serosal exudate (16) and it may also be caused by
other inflammatory processes in the pelvic region. However,
the association between acute appendicitis and periappendicitis
shows that periappendicitis was the extension of the appendiceal
inflammatory reaction into peritoneal surface. Notably, the
patients with periappendicitis were significantly younger.

We also counted the number of the eosinophils in the lamina
propria. The number of the eosinophils/HPF was not associated
with the luminal content. Although eosinophils are considered
to have a major role in the defense against helminthic infections
(17) and all our cases had E. vermicularis infection, the eosinophil
count was quite variable, supporting that eosinophilic infiltration
is a nonspecific finding in parasitic infections, as previously
shown (15).

There was a significant association between the eosinophil count
and the presence of tip involution/obliteration. The occurrence of
fibrous obliteration of the appendix, a process in which neurogenic
tissue is thought to be an essential part of, increases with age
(18). It is considered a reactive process, either as a part of ageing
or as a consequence of prior attacks of inflammation, with a final
phase of fibrosis (18). Eosinophils and mast cells accompany
fibroblastic and neural cells in fibrous obliteration, and we think
that the increased number of eosinophils in the lamina propria in
patients with tip obliteration suggests that eosinophils may play
a role in this fibrosing process, considering that eosinophils have
been shown to be profibrogenic in in vitro studies (17). Although
increased numbers of eosinophils and mast cells are detected in
acute appendicitis (19,20), the absence of acute inflammation
in 3 of 4 patients with tip obliteration supports the possible
profibrogenic effect of eosinophils in fibrous obliteration of the
appendix.

The presence of lymphoid hyperplasia in all patients while
acute inflammation was found in only 8 patients suggest that
lymphoid hyperplasia caused the appendicitis-mimicking
clinical symptoms in the majority of our cases and we think
that lymphoid hyperplasia may be the most common underlying
pathology in patients with negative appendectomy. Moreover,
we did not find any tissue reaction to the parasite in the case
with mucosal invasion of the pinworm and did not observe any
significant association between the number and/or localization

of the parasite and other histopathological findings, indicating
that E. vermicularis was most likely a bystander in the appendiceal
lumen in our cases. Hence, we conclude that the presence of E.
vermicularis in appendectomy specimens appears to be incidental
rather than being a cause of appendicitis. On the other hand, the
presence of E. vermicularis probably stimulates the formation of
reactive lymphoid follicles, resulting in lymphoid hyperplasia
which may mimic acute appendicitis clinically.
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0z

Amag: Kinm-Kongo Kanamali Atesi (KKKA), diinyada yaygin olarak goriilen viral kanamal ateglerin baginda gelir. Bu ¢caligmada
bir iiniversite hastanesinde izlenen KKKA olgular irdelenmistir.

Yontemler: Ocak 2011- Agustos 2018 tarihleri arasinda klinigimizde takip edilen, KKKA tanis1 ELISA ile viriis spesifik IgM’'nin
saptanmasi ve/veya RT-PCR ile viral RNAnin gosterilmesi ile dogrulanan 61 erigkin hastanin; epidemiyolojik 6zellikleri, klinik
bulgulari, tedavi ve prognozlar: retrospektif olarak degerlendirildi.

Bulgular: Altmis bir olgunun 41'i (%67,2) erkek, 20'si (%32,8) kadind. Yas ortalamasi 45,31+2,12 olarak saptandi. Hastalarin
60’1 (%98,4) kirsal bolgede yasamaktaydi. Kirk dért (%72,1) hastada ise kene temas 6ykiisii vardi. Aylara gore olgu dagiliminda
en ¢ok olgu sirasiyla; haziran, temmuz ve mayis aylarinda gorilldi. Hastalarin bagvuru sikayetleri arasinda en fazla yiiksek ates,
halsizlik ve istahsizlik saptandi. Tim hastalara bagvuru giiniinde ribavirin tedavisi baglandi. Ge¢ dénemde bagvuran 1 hasta ex
oldu. Diger 60 hasta sifa ile taburcu edildi.

Sonug: Ozellikle hastaligin artis gosterdigi yaz aylarinda siipheli klinik bulgularla gelen hastalarda kene temas 6ykiisii mutlaka
sorgulanmali ve muayenede kene aranmalidir. Hastalarin énemli bir kisminda ise bilinen kene temas: bulunmamaktadir. Bu
acidan endemik bélgelerde hastahgin semptom ve bulgular: agisindan hem halka hem de acil servis ve birinci basamakta gorev
yapan hekimlere egitim toplantilar: diizenlenmeli ve farkindalik arttirilmalidir.

Anahtar Kelimeler: Kirim Kongo Kanamali Atesi, epidemiyoloji, kene kaynakli hastalik

ABSTRACT

Objective: The present study aimed to evaluate Crimean-Congo Haemorrhagic Fever (CCHF) in patients hospitalized in our
hospital.

Methods: A total of 61 adult patients who were diagnosed as having CCHF between January 2011 and August 2018, in whom the
diagnosis was confirmed by detecting virus-specific [gM by ELISA and/or by showing viral RNA by RT-PCR and who were managed
at our clinic were evaluated retrospectively for their epidemiological and clinical findings, treatment and prognosis.

Results: Of the 61 cases, 41 (67.2%) were male and 20 (32.8%) female. The mean age of the patients was 45.31+2.12 years. Sixty
(98.4%) patients were living in rural area. Forty four patients (72.1 %) had a tick-bite history. According to months, most of the
cases were seen in June, July and May, respectively. Fever, weakness and loss of appetite were the most common complaints of

the patients. Treatment of ribavirin was started on the day of admission in all patients. One patient who was admitted in the late
period died. The other 60 patients were discharged after being healed.

Conclusions: Especially during summers when the disease is seen frequently, the history of tick contact should be questioned and
tick should be searched in the examination in the patients with suspected clinical findings. A significant number of the patients do
not have a known tick contact. Therefore, training meetings should be organized about the symptoms and findings of the disease
in the endemic areas and awareness should be raised among the community and the doctors working in emergency services and
primary care.

Keywords: Crimean-Congo Haemorrhagic Fever, epidemiology, tick borne disease
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GIRig

Kirim-Kongo Kanamali Atesi (KKKA) viriisii, Bunyaviridae
ailesinin Nairovirus cinsinden bir RNA virusidiir. Afrika, Asya,
Guney Dogu Avrupa ve Orta Dogu basta olmak tizere 30’dan fazla
iilkede hastalik etkenidir. Hastalik, Tiirkiye'de ilk kez 2002 yilinda
gorilmisgtir ve 6lum orani kabaca %5’tir (1,2).

Viriis insanlara enfekte kenelerin yapigmas: ile veya viremik
hayvanlara ait kan, doku ve viicut sivilar ile temasla bulagabilir.
Nozokomiyal ve cinsel yolla bulasma da mumkindir (3,4).
Enfeksiyonun olugmasi i¢in 1-10 virtisiin alinmas: yeterlidir (5).
KKKA hastaliginin ortaya ¢ikmasini iklimsel ve cevresel
degisiklikler, kenelerin popilasyon yogunlugunun artmasi,
¢iftlik hayvanlarinin hareketi ve gégmen kuslar araciligiyla
viriisle enfekte olmus kenelerin tasinmasi etkiler (6). flimizde
ilk laboratuvar sonuglariyla dogrulanmig KKKA olgusu 2011
yiinda saptanmigtir. Bu ¢alismada KKKA tanisiyla takip
ettigimiz hastalarin klinik, epidemiyolojik bulgulari, tedavi ve
sonuglar retrospektif olarak incelenmistir.

YONTEMLER

Bu ¢aligma Helsinki Deklarasyonu esaslarina uygun olarak
yiritildi ve Firat Universitesi Tip Fakiiltesi Etik Kurulu
tarafindan onayland (5.3.2016 / toplant1 no:5, Karar no:15).
Galismaya Ocak 2011- Agustos 2018 tarihleri arasinda Firat
Universitesi Hastanesi Enfeksiyon Hastaliklar1 ve Klinik
Mikrobiyoloji Kliniginde yatarak tedavi géren KKKA tanis
ters transkriptaz- polimeraz zincir reaksiyonu (RT-PCR)
ile viral-RNA ya da ELISA ile IgM antikorlar1 gosterilerek
dogrulanan 61 hasta dahil edildi. Epidemiyolojik 6zellikleri,
klinik bulgulari, tedavi ve prognozlar: incelendi. Caligma i¢in
hastalarin demografik bilgileri, klinik bulgularin yer alacag: bir
form olusturuldu. Hastalara ait bilgilere hastane otomasyon
sistemi, dosya ve epikrizler incelenerek ulagildi.

istatistiksel analiz

Istatistiksel analiz icin TBM SPSS Statistics 22 versiyon paket
programu (SPSS inc., Chicago, IL, USA) kullanildi. Nicel verilerin
normal dagiima uygunlugu Shapiro-Wilk testi ile incelendi.
Normal dagilim gosteren strekli degiskenler icin ortalama +
standart sapma, normal dagilim géstermeyen veriler i¢in ortanca
+ 25th-75th kullanildi. Smiflandirilmig veriler siklik ve yiizde
olarak verildi.

BULGULAR

Ocak 2011- Agustos 2018 yillar1 arasinda KKKA tamisi
dogrulanmig 61 hasta takip edildi. Hastalarin 54 (%88,5)’tinde
PCR ile, 7 (%11,5)sinde ise ELISA IgM pozitifligi ile tam
dogrulandi. Hastalarin 20 (%32,8)'si kadin, 41 (%67,2)’i
erkekti. Yag ortalamasi 45,31+2,12 olarak bulundu. Hastalarin
60 (%98,4)1 kirsal bolgede yasamaktaydi. 44 (%72,1) hastada
ise kene temas oykiisii vardi. Olgularin yillara ve aylara goére
dagilimi $ekil 1 ve 2'de sunulmustur. Hastalarin bagvurdugu illere
gore dagihmina bakildiginda hastalarin 22 (36,1)’si Bingél'den,
18 (%29,5)'i Tunceliden, 17 (%26,2)’si Elazig'dan, 5 (%8,2)’i
ise Mug’tan bagvurdu. Hastalarin sikayetlerinin baglamas: ile
hastaneye bagvurulari arasinda gecen siire degerlendirildiginde;
ortanca (25th- 75th) degeri 4 (3-5,5) giin arasinda saptandu.

Hastalarin bagvuru sikayetlerinde en fazla yiksek ates, halsizlik ve
istahsizlik saptandi. Hastalara ait gesitli klinik belirti ve bulgular
Tablo 1'de verilmigtir.

Tum hastalara bagvuru gintnde ribavirin tedavisi baglandi.
Hastalarin takibinde 13 (%21,3) hastaya trombosit siispansiyonu,
8 (%13,1) hastaya taze donmus plazma, 4 (%6,6) hastaya eritrosit
siispansiyon replasmani yapildi. Ge¢ dénemde bagvuran 1 hasta
ex oldu. Diger 60 hasta sifa ile taburcu edildi.
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Tablo 1. Hastalarin klinik belirti ve bulgular

Belirti ve bulgular n (%)
Halsizlik 52 (85,2)
Istahsizlik 41 (67,2)
Bulanti- kusma 27 (44,3)
Bas agris1 23 (37,7)
Yiiksek ates 52 (85,2)
Ishal 31 (50,8)
Suur bulaniklig: 2(3,3)
Solunum sikintis1 2(3,3)
Hepatomegali 3(4,9)
Splenomegali 2(3,3)
Petesi/ ekimoz 14 (23)
Hematuri 22 (36,1)
Proteinuri 20 (32,8)
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TARTISMA

Tarkiye'de bugine kadar saptanan ilk viral kanamali ateg
KKKA olup, ilkemizde ilk semptomatik olgu 2002 yilinda Tokat
ili Kelkit vadisinden bildirilmigtir. Ardindan Artvin, Amasya,
Bayburt, Erzincan, Erzurum, Corum, Cankiri, Kastamonu, Sivas,
Yozgat illerinden bildirimler yapilmigtir (7). Son yillarda hastaligin
goruldigi alan geniglemis olup, tlkemizin her bélgesinden
olgu bildirimleri mevcuttur (8,9). Hastaligin sporadik olarak
goruldigi Bati Anadoludan az sayida olgu yayimlanmugstir
(10,11). Sanhwrfa ve Adiyaman’dan da bildirimler olmugtur
(12,13). Bélgemizde ise ilk dogrulanmis olgu 2011 yilinda
saptanmigtir ve bu siuirecte hasta sayimiz 61’e ulagmistir. Bu
olgulardan kiiresel 1sinma ve bolgemizin endemik bolgelere
yakinligi nedeniyle etkenin cesitli etmenlerle taginmasi
sorumlu tutulabilir.

Kene tutunmasmna maruz kalan insanlar ana risk grubunu
olusturmaktadir. Veterinerler, mezbaha iscileri, dis ortamlarda
calisanlar, hayvancilikla ugrasanlar, kirsal bélgede yasayanlar
diger riskli gruplardir. KKKA hastalarin yaklasik %60'1nda
kene 1sirma 6ykiisii vardir (14). Bizim ¢alismamizda ise oran
%72,1'dir. Giinaydin ve ark. nin (15) 102 hasta ile yaptiklari seride
hastalarin hepsi kirsal kesimde yagamaktayd: ve hastalarin
%67,6’sinda kene temas oykiisit vardi. Kadanali ve ark. nin
(16) ¢aligmasinda ise hastalarin %50,8’inde kene 1s1r181 dykisii
mevcuttu ve %93,6's1 kirsal kesimde yasamaktaydi. Bizim
hastalarimizdan ise biri hari¢ hepsinde kirsal alanda yasama
oykiisit mevcuttu. Endemik bélgelerde yasayan insanlarin
kigisel tedbirler almasi énemlidir. Kenelerin yogun oldugu
bélgelerden uzak durmak, viicuda kene tutunup tutunmadigini
kontrol etmek, 6zellikle riskli aylarda a¢ik renk ve uzun giysiler
giymek gibi kisisel korunma énlemlerine dikkat etmelidirler.
Ayrica viicudun agikta kalan yerlerine kimyasal bécek savarlar
uygulanarak kene temasi énlenebilir (17).

Semptomlarin baglamasindan hastaneye bagvurmaya dek gecen
ortalama stire Turkiye'de 5,5 giin ve Birlesik Arap Emirliklerinde
3,5 gin olarak bildirilmigtir (14). Bizim c¢alismamizda ise
hastaneye bagvuru stiresi ortanca degeri 4 gundir.

KKKA hastalan hafiften siddetliye degisen bir dizi nonspesifik
klinik belirti ve bulgularla bagvurabilir. Halsizlik (%92,3), ani
baglayan ates (%89,4), yaygin kas agris1 (%69,7), siddetli bas
agris1 (%68,1), bulanti-kusma (%64,7), makiilopaptiler doékiinti,
petesi, purpura, ekimoz, epistaksis gibi hemorajik semptomlar
(%23) gorilmektedir (18). Hastalarin yaklasgtk %30'unda
hepatomegali ve splenomegali gelisir (19). Bizim hastalarimiz da
benzer sikayetlerle bagvurdu. Ancak hastalarimizda hepatomegali
ve splenomegali orani beklenenden diigiik saptandi (Tablo 1).
Hastaligin spesifik bir tedavisi olmayip, temel yaklagim destek
tedavisidir. Ciddi mikrovaskiler bozukluk nedeniyle agresif
s replasmani gereklidir. Diger yandan, hizli siv1 tedavisi
ozellikle yagh hastalarda akciger 6demine neden olabilir. KKKA
hastalarinda kan irinleri ampirik olarak verilmemelidir;
ancak klinik ve laboratuvar degerlendirme sonucunda
verilebilir. Gerektiginde hastalara trombosit stispansiyonu,
taze donmus plazma ve tam kan verilmeli; solunum, dolagim,
diyaliz ve parenteral beslenme destegi saglanmali; sivi-elektrolit
dengesi takip edilmelidir. Bizim hastalarimizin takibinde, 13
(%21,3) hastaya trombosit siispansiyonu, 8 (%13,1) hastaya
taze donmus plazma, 4 (%6,6) hastaya eritrosit siispansiyon
replasmani yapildi. Ge¢ dénemde bagvuran bir hastamizin

ventilasyon ihtiyaci oldu ve mortal seyretti. Tedavide ribavirin
kullanimi tartigmali olsa da hastaligin erken déneminde
kullanimimin etkili oldugu bildirilmektedir (20,21). Biz tum
hastalarimiza ribavirin tedavisi bagladik. Farelerle yapilan
caligmalarda ribavirinin karacigerde KKKA virtstnin
¢ogalmasini azalttig: gosterilmistir (22). Ribavirin, bazi KKKA
virtisii suglarinda daha etkili bulunmugtur (23). Vireminin
oldugu ilk yedi gun, tedavinin etkinligi icin ¢ok énemlidir.
Kanamalar basladiktan sonra viremi sonlanir ve sitokin
firtinasiyla birlikte immiinolojik yanit devreye girer. Bunedenle
kanama bagladiktan sonra ribavirinin yarari tartismahdir. Ust
gastrointestinal sistemde kanama olmas: da oral ribavirinin
emilimini olumsuz yoénde etkiler. Erken dénemden sonra
steroid kullaniminin da yararh olabilecegi bildirilmistir (21).
Bizim steroid kullandigimiz hasta olmamigtur.

SONUC

Sonug olarak degisen siklikta da olsa KKKA tlkemizin hemen
her bolgesinden bildirilmektedir. Ozellikle hastahgm artis
gosterdigi yaz aylarinda siipheli klinik bulgularla gelen hastalarda
kene temas oykisi mutlaka sorgulanmali ve muayenede
kene aranmalidir. Calismamizda da gorildugi gibi hastalarn
6nemli bir kisminda bilinen kene temas: bulunmamaktadir. Bu
acidan endemik bolgelerde hastaliktan korunma ve hastaligin
semptom ve bulgular1 agisindan hem halka hem de acil serviste
ve birinci basamakta gérev yapan hekimlere egitim toplantilar:
duzenlenmeli ve farkindalik artirilmalidar.
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ABSTRACT

Objective: The aim of the present study was to determine tick species found on humans who suffered from tick bite in the
Southwestern Anatolia Region, Turkey.

Methods: Between January and October 2007, ticks were collected from people admitted to the city and/or town hospitals with
complaints of tick bites in nine different provinces of Turkey. Genus and/or species of the ticks in adult, larva and nymph stages
were identified microscopically. Identification was done using related taxonomic keys.

Results: A total of 2.610 ticks were collected from humans who were admitted to the hospitals with complaints of tick bites in
the Southwestern Anatolia Region in the present study. Of these, 1.858 samples were collected from the Aegean Region and the
remaining 752 from the Mediterranean Region of the country. The ticks were identified as Hyalomma spp. (78.58%), Rhipicehalus
spp. (18.89%), Ixodes spp. (0.88%), Dermacentor spp. (0.77%), Haemaphysalis spp. (0.61%), Argas spp. (0.23%), and Ornithodoros
spp. (0.04%). Results indicated that the majority of the ticks were nymphs of Hyalomma spp. (n=1.582). Nymphal stage was
most commonly encountered from the Aegean Region and the Mediterranean Region with a prevalence of 46.13% (n=1.204)
and 14.48% (n=378) respectively. Within the collected adult ticks (n=913), the majority of the samples were identified as H.
marginatum (n=233, 26.09%).

Conclusion: The results indicate the high diversity of tick species infesting humans in the Southwestern Anatolia Region, Turkey.
So, it is crucial to publish information on tick bite prevention, which would play an important role in reducing the incidence of
tick-borne diseases.

Keywords: Human, Southwestern region, tick bites, Turkey

0z

Amag: Bu calismanin amaci; Turkiye'nin Giineybati Anadolu Bélgesi'nde, kene 1sirmasindan muzdarip insanlar tizerinde saptanan
kene tiirlerini belirlemektir.

Yontemler: Ocak-Ekim 2007 tarihleri arasinda, Tiirkiye'nin 9 farkh ilinde kene 1sirmasi sikayeti ile hastanelere bagvuran
insanlardan toplanan keneler incelenmistir. Erigkin, larva ve nimf dénemindeki kene érnekleri cins ve/veya tir dizeyinde
mikroskobik olarak identifiye edilmistir. Identifikasyon ilgili taksonomik anahtarlar kullamilarak gerceklestirilmistir.

Bulgular: Bu calismada Giineybati Anadolu Bélgesi'nde kene 1sirmast sikayeti ile hastanelere bagvuran insanlardan toplam
2,610 kene 6rnegi toplanmigtir. Bunlarin 1,858’1 Ege Bolgesi'nden, kalan 752 6rnek Akdeniz Bolgesi'nden elde edilmistir. Keneler,
Hyalomma spp. (%78,58), Rhipicehalus spp. (%18,89), Ixodes spp. (%0,88), Dermacentor spp. (%0,77), Haemaphysalis spp. (%0,61),
Argas spp. (%0,23), ve Ornithodoros spp. (%0,04) olarak identifiye edilmistir. Sonuglar, kenelerin biiyiik cogunlugunun Hyalomma
spp. (n=1,582) nimflerine ait oldugunu géstermistir. Nimf agamasi cogunlukla Ege Bolgesinde ve %46,13 (n=1,204) oraninda
bulunurken, Akdeniz Bélgesinde %14,48 (n=378) oraninda bulunmustur. Toplanan erigkin keneler i¢inde (n=913), 6rneklerin
buyitk cogunlugu H. marginatum (n=233, %26,09) olarak identifiye edilmigtir.

Sonug: Sonuglar, Giineybat1 Anadolu Bolgesinde insanlarda enfestasyon olusturabilecek kene tiirlerinin yiiksek cesitliligini
gostermektedir. Bu nedenle, kene kaynakl hastaliklarin insidansini azaltmada énemli bir rol oynayacak olan kene tutunmasinin
6nlenmesine yonelik bilgiler yayinlamak 6nem arz etmektedir.

2
=

[ <b)

O

I

Received/Gelis Tarihi: 30.11.2018 Accepted/Kabul Tarihi: 24.02.2019

Address for Correspondence/Yazar Adresi: Serkan Bakiral MD, Aydin Adnan Menderes University Faculty of Veterinary, Department of
Parasitology, Aydin, Tlrkiye
Phone/Tel: +90 256 247 07 00 E-mail/E-Posta: serkanbakirci@adu.edu.tr ORCID ID: orcid.org/0000-0002-6033-2205

TUrk
PARAZITOLOJ

©Copyright 2018 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
©Telif hakki 2018 Turkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.



https://orcid.org/0000-0002-6033-2205
https://orcid.org/0000-0001-6223-058X
https://orcid.org/0000-0002-9510-259X
https://orcid.org/0000-0001-7050-902X
https://orcid.org/0000-0001-8587-9760
https://orcid.org/0000-0002-5843-1730

Turkiye Parazitol Derg 2019;(43)1:30-5

Bakira et al. Tick bites on humans in Turkey 31

INTRODUCTION

Ticks are obligate ectoparasites and a variety of pathogens,
including Rickettsia and other types of bacteria, viruses and
protozoa can be transmitted to humans and domestic animals
(1). Ticks can cause serious health problems in humans not
only by the direct effects of ticks but also as vectors for many
pathogens like Crimean-Congo hemorrhagic fever, Lyme disease,
Tick-borne rickettsioses and Tularemia (2). Hitherto, a total of
907 tick species including Argasidae (n=186), Ixodidae (n=720)
and Nuttalliella (n=1) were identified throughout the world. 267
out of them have been recognized as the transmitting vectors
of diseases that are responsible for the health-related problems
of humans (3). Ticks are widespread throughout Turkey (4) and
thousands of people are affected every year by tick bites and
tick-borne diseases (2,5). Up to present, a total of 47 tick species
have been identified in Turkey and 31 of them have been found
on humans (2). Ticks frequently found on humans in Turkey are
Hyalomma marginatum, Hyalomma spp. immatures, Ixodes ricinus,
Ixodes spp. immatures, and Rhipicephalus spp. (5,6).

Even though ticks have host-selectivity, they have an ability to
feed on various hosts (7). It is reported that 267 tick species feed
on humans (3). Furthermore, population of ticks and infestation
rate of the hosts differ in a given region depending on seasonal
fluctuations, land structure, vegetation and climatic change in
tick population. (8,9). This study aimed to determine tick species
feeding on humans and the environmental factors affecting tick-
host interactions in the Southwestern Anatolia Region of Turkey.

METHODS

Characteristics of Study Area

The present study was carried out in nine different provinces
located in two different geographical regions of Turkey (Figure
1). A total of 2.610 ticks were examined in this study. Of these
ticks, 1.858 were collected from human in the Aegean Region
(Afyon, Denizli, Izmir, Manisa, Mugla and Usak) and 752 from
the Mediterranean Region (Antalya, Burdur, Isparta) of Turkey.
The West Aegean Region (Denizli, izmir, Manisa and Mugla
province) has abundant superficial water resources and a mild
Mediterranean climate with average temperatures of 8°C in winter
and 28°C in summer. Additionally, a steppe climate is found in
two neighboring provinces, namely Afyon and Usak, in inner
Western Anatolia Region. On the other hand, Burdur and Isparta
provinces in Mediterranean Region are located in an area with
a series of shallow tectonic lakes within the folds of the Taurus
Mountains in Southwestern Anatolia, Turkey. Antalya Province,
which islocated on the Mediterranean coast of south-west Turkey,
between the Taurus Mountains and the Mediterranean sea has a
hot-summer Mediterranean climate with hot and dry summers
and mild and rainy winters.

Identification of ticks and Data Analysis

Between January and October 2007, ticks were collected from
people applied to the city and/or town hospitals with complains
of tick bites in nine different provinces of Turkey. Adult ticks
were identified microscopically on the genus/species levels using
related taxonomic keys (10,11). Also, stage of larvae and nymph

were identified at the genus level, according to tick identification
keys by Bakira et al., (2017) (12). Data including species and
developmental stages of all identified ticks were recorded. For
the age analysis of the patients, eight groups were formed as age
groups 0-6, 7-12, 13-18, 19-25, 26-40, 41-55, 56-65 and over 65.
Also, the places where the hosts were bitten by the ticks, were
divided into two groups, rural and urban. The chi-squared test
was used to test for association among hosts bitten by identified
ticks relative to variables like sex, age and origin.

Statistical Analyses

Analyses were performed with SPSS (SPSS Inc., Chicago, IL,
USA, version 22.0) and P<0.05 was considered as statistically
significant.

RESULTS

A total of 2.610 samples collected from humans were identified
microscopically and identified tick species, their developmental
stages and distribution between rural and urban areas are
summarised in table 1. In the present study, 14 different tick
species within seven genus were identified from human in nine
different provinces of Turkey.

Obtained results showed that seven out of 2.610 ticks were (0.27
%) Argasidae (six Argas persicus and one Ornithodoros spp. nymph)
and the remaining 2.603 were (99.73%) Ixodid.

Larvae (n=55) and nymphs (n=1.642) were identified at the genus
level in 2.1 % and 62.9 % of the collected ticks, respectively. In
addition to larvae and nymphs, some of the collected adult ticks
have been identified at species level. Among these different
developmental stages, the most prevalent species was Hyalomma
spp. (78.79%), followed by Rhipicephalus spp. (18.94%), Ixodes
spp. (0.88%), Dermacentor spp. (0.77%) and Haemaphysalis spp.
(0.62%). Species like Ornithodoros spp. was detected in a single
sample collected from Izmir province.

In the present study, ticks collected from human were mainly
in the genus of Hyalomma and generally at its nymphal stage.
Hyalomma spp. nymphs were most commonly detected in the
Aegean (46.13%, n=1.204) and Mediterranean (14.48%, n=378)
Regions. The prevalence of Hyalomma spp. nymph detected in
Mugla was significantly higher than other provinces (P=0.000).
Hyalomma marginatum (n=233, 26.09%) was the most commonly
identified species among the adult ticks. This was followed by
R. bursa (n=228, 25.53%), R. turanicus (n=209, 23.41%), H.
aegyptium (n=108, 12.10%), H. excavatum (n=35, 3.92%), H.
anatolicum (n=21, 2.35%), D. marginatus (n=19, 2.13%), . ricinus
(n=13, 1.46%), R. sanguineus (n=13, 1.46%), Haemaphysalis parva
(n=9, 1.00%), H. scupense (syn=H.detritum) (n=4, 0.45%) and
H. rufipes (n=1, 0.11%) (Table 1). Hyalomma marginatum was
detected in all provinces (Table 1). The highest infestation rate
was found in Izmir (2.1%), while the infestation rate in Antalya
(0.38%), Isparta (0.38%) and Burdur (0.49%) provinces was
much lower. The prevalence of H. marginatum was statistically
significant (P=0.000) among provinces.

Hyalomma excavatum was detected in all provinces, except
Afyon. The prevalence of H. excavatum among provinces was
statistically significant (p=0.000) and the highest prevalence
was found in Usak (0.31%). Hyalomma rufipes was only detected
in [zmir (Table 1).
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Table 1. Cases of tick bites by species, type of locality and provinces

Tick species Type of locality | The Province
Rural | Urban | Afyon | Denizli | izmir | Manisa | Mugla | Usak | Antalya | Burdur | Isparta | P value
Hyalomma spp. | 5, 19 - 4 9 2 26 4 6 2 -
(larvae)
Hyalomma spp. | g5 731 10 123 346 | 129 528 68 298 25 55 0.000*
(nymphs)
Hyalomma spp.
(adults) 14 - - - 6 1 - 1 3 3 -
H. marginatum 164 69 32 20 55 20 51 22 10 13 10 0.000*
H. aegyptium 73 35 3 8 31 12 16 7 17 3 11
H. excavatum 28 7 - 3 7 5 4 8 2 4 2 0.000*
H. anatolicum 14 7 - 4 2 1 - 9 - 2 3
H. detritum 2 2 - - 2 - - - 1 - 1
H. rufipes 1 - - - 1 - - - - - -
Rhipicephalus
- 1 _ - 1 - - - - - _
spp. (larvae)
Rhipicephalus 24 18 - 4 13 2 4 4 14 - 1
spp. (nymphs)
R. bursa 154 74 12 9 36 16 23 6 77 27 22 0.000*
R. sanguineus 4 9 - 3 1 - 4 - 5 - -
R. turanicus 136 73 11 14 30 7 31 11 80 10 15 0.000*
Ixodes spp. ) 1 ) ) ) ) ) ) 1 ) )
(larvae)
Ixodes spp. 5 4 ) 1 1 ) ) ) 7 ) )
(nymphs)
I ricinus 11 2 - 1 2 1 5 - 3 1 -
Dermacentor spp.
- 1 _ - 1 - - - - - _
(nymphs)
D. marginatus 13 6 2 - 2 - 2 2 6 3 2
Haemaphysalis 4 3 ) 1 9 ) ) ) 5 1 1
spp. (nymphs)
H. parva 9 - 2 2 1 - - 1 1 2 -
Argas persicus 4 2 1 - 2 1 1 1 - - -
Ornithodoros spp.
1 - - - 1 - - - - - -
(nymphs)
Total 1.546 1.064 73 197 552 197 695 144 533 96 123
* statistically significant (P<0.05) based on the Chi-square test

The highest prevalence of R. turanicus (4%) and R. bursa (4.8%)
was found in Mediterranean region (Antalya, Burdur and Isparta)
with a statistically significant difference (P=0.000) among other
regions. Rhipicephalus bursa and R. turanicus were seen most
commonly in Antalya province. The highest infection rate of R.
bursa was found in Antalya (2.95%), while the infection rate in
Afyon (0.45 %), Denizli (0.34 %) and Usak (0.22 %) provinces was
much lower. The prevalence of R. bursa among provinces was also
statistically significant (P=0.000).

Ixodes ricinus was detected in Denizli, izmir, Manisa, Mugla,
Antalya and Burdur provinces with the highest prevalence

detected in Mugla (0.19%). Nymphs and larvae of Ixodes spp. and
nymphs and adults of D. marginatus were abundantly identified in
Antalya province.

The data showing the locations of hosts bitten by ticks were
further analyzed and the obtained results indicated that out of
2.610 samples, 1.546 were coming from rural areas including
villages, farms, grasslands and picnic sites (59.23%), whereas
1.064 were from urban areas (40.77%).

Ticks were found mainly attached to human body and followed
by extremities, head, inguinal region and other body regions with
low infestation rate. Data gathered in the present study showed
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Table 2. Distribution of ticks based on the ages of the humans

Genera Age groups Total
0-6 7-12 13-18 19-25 26-40 41-55 56-65 65-over
Hyalomma spp. (adults) 36 24 29 33 105 104 53 32 416
Hyalomma spp. (nymph, larvae) 452 222 112 117 274 241 120 97 1.635
Rhipicephalus spp. (adults) 107 61 18 28 72 82 50 32 450
Rhipicephalus spp. (nymph, larvae) 24 11 - 2 - 4 - 2 43
Dermacentor marginatus 5 3 3 - 3 - 3 19
Dermacentor spp. (nymph) - - - - 1 - - - 1
Ixodes ricinus 3 - 2 - 4 1 1 2 13
Ixodes spp. (nymph, larvae) 4 4 1 - - - 1 - 10
Haemaphysalis parva 3 1 - 1 - 1 1 2 9
Haemaphysalis spp. (nymph) 6 - - 1 - - - - 7
Argas persicus 1 - - 1 2 1 1 - 6
Ornithodoros spp. (nymph) - - - - - 1 - - 1
Total 641 326 165 183 461 437 227 170 2.610

that Hyalomma spp. nymphs were the main ticks attaching human
in all age groups (0-6, 7-12, 13-18, 19-25, 26-40, 41-55, 56-65 and
over 65). Regarding other species of ticks described in the present
study, the age of the host was to be significant. (Table 2).

DISCUSSION

Ticks are the most important vectors within pests following
mosquitoes (13). The cost of the control of the ticks and tick-borne
disease in all over the world is estimated to be between 13.9 and
18.7 million US dollars per year (14). In order to develop effective
control measures for ticks and tick-borne diseases detailed
epidemiological information on the distribution and seasonal
activities of ticks in a particular region should be obtained (5). In
previous studies focused on ticks of animals, 47 species of ticks
from seven genera were identified in Turkey. Of the 47 different
species of ticks, 38 species of six genera in the family Ixodidae, viz.
Haemaphysalis, Hyalomma, Dermacentor, Rhipicephalus, Ixodes are
of medical and veterinary importance (2,5).

In the present study, 14 different tick species within seven genus
were collected from human (Table 1). It should be noted that tick
species that feed on people living and/or vacationing in the Aegean
(Afyon, Denizli, Manisa, Mugla and Usak) and Mediterranean
(Antalya, Burdur, Isparta) regions are presented for the first time
with this study. The current study showed that ticks biting on
humans were mostly belonging to the genus Hyalomma and that
nymphs of Hyalomma spp. was the most commonly encountered
form in this genus (Table 1). These findings are in accordance
with the previous studies performed on humans in which the
majority of tick bites shown to be caused by nymphal form of
the ticks (2,5). Furthermore, the prevalence of Hyalomma spp.
nymph (71.2%) detected in the Aegean region was significantly
higher compared to Mediterranean Region (P= 0.000). The genus
Hyalomma (Koch, 1844), like all other tick species, has a great
importance for human as well as animal health (15). Hyalomma
marginatum is a characteristic species of steppe, savannah and

lightly wooded hill and valley biotopes with fairly low humidity
(16). In the present study, H. marginatum was found to be the
most prevalent adult ticks collected on humans and the highest
prevalence was detected in Aegean region. Obtained results in
Aegean region were in parallel with the previous studies (4,5). The
micro and macro habitat of the Aegean Region provides a good
environment for this tick species.

In the present study the adult forms of H. aegyptium are also
detected on humans. In general, the larvae and nymph forms
of H. aegyptium feed on partridges, lizards and a wide variety of
rodents and the adults feed on turtles (17). However, number
of reports on human infestation by H. aegyptium are increasing
(2,5,6). This fact is highlight the importance of H. aegyptium
for both human and animal health as they are shown to be the
vector of pathogens like Borrelia burgdorferi, Borrelia turcica,
Theileria annulata, Pasteurella tularensis, Ricketsia aeschlimannii
(18). It should be noted the presence of B. turcica, R. africae and R.
aeschlimannii were shown in H. aegyptium and H. marginatum in
Turkey in previous studies form (19,20).

This study was also indicated that Hyalomma spp. especially H.
marginatum were detected more often in rural area than that in
urban areas (Table 1). These findings are in accordance with the
previous studies that H. marginatum adults which are known to
be abundant in rural areas (10). Hyalomma rufipes, another tick
species detected in the present study (only Izmir province), is
a rare species and restricted in Aegean, Central and Marmara
Regions of Turkey. However, Hyalomma rufipes was previously
found on cattles in Manisa and Izmir provinces (20) and on horses
in Bursa province (6). In Turkey, the first human infestation by H.
rufipes which is believed to be the carrier of the Crimean-Congo
hemorrhagic fever in Africa (21) was detected in Amasya province
(22) where this disease is endemic (23).

The current study demonstrated that Rhipicephalus species were
found to be the second most abundant ticks biting on humans,
following Hyalomma species (Table 1). Data gathered in the
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present study, Rhipicephalus (Boophilus) annulatus species could
not be determined on humans in all provinces, whereas was
previously found on cattles in Burdur province (24) and on
dogs in Antalya province (25). The unexistence of some species
such as R. (B.) annulatus on human, could be explain with high
host specificity and one-host biology (26). During the study, R.
bursa was commonly found on humans, particularly in Antalya
province (Table 1). Not only the present study but also the
previous studies showed that R. bursa is one of the tick species
often found on humans in Turkey (5,22). Rhipicephalus bursa and
R. turanicus caused more biting cases in rural areas 67.54% and
65.07% respectively, whereas R. sanguineus caused more biting
cases in urban areas (69.23%) (Table 1). The reason for this may
be related to the fact that ticks of R. sanguineus are urban areas to
support population of these ticks. On the other hand, R. bursa is
a two-host species preferring ruminants (especially sheep), and
its biology is mostly restricted to rural areas (10). It was indicated
in previous studies that R. bursa carries several pathogens like R.
aeschlimannii and CCHF (20,23).

There are 244 Ixodes species known to exist throughout the
world. Among these, 63 species (26%) have been recorded as
feeding on humans (3). In this study we encountered 13 Ixodes
ricinus, nine Ixodes spp. nymphs and one Ixodes spp. larva (Table
1). Ixodes ricinus was previously found on sheep in Burdur
province (24), on humans in Izmir province (27), on cattles in
Manisa and {zmir province (14) and on goats in Antalya province
(28). It is the main tick vector involved in the Tick-borne
encephalitis virus (TBEV) infections in Europe (29). In addition,
Anaplasma phagocytophilum was detected in cattle and sheep in
the Middle and Eastern Black Sea Regions of Turkey where its
potential vector, I. ricinus, is also widespread (30). The presence
of A. phagocytophilum and R. monacensis was also demonstrated
in L ricinus collected from human in Turkey (20,30). Similar to
Hyalomma spp., the proportion of I. ricinus bites in the present
study was much higher in rural areas (84.61%) than that observed
in urban areas (15.39%). The genus Dermacentor now has 35
species in the world. Notedly, it was demonstrated that 23 (66%)
of the Dermacentor species have been feeding on humans. (3). In
the present study, we encountered 19 adult D. marginatus and
one Dermacentor spp. nymph on humans in all provinces except
Denizli and Manisa province (Table 1). Dermacentor marginatus
bite rate was also higher in rural areas in comparison to that
observed in urban areas (68.42 % vs. 31.58%). Dermacentor
marginatus is limited to areas with dense vegetation and trees in
the Mediterranean region of Europe (10). It favours ecologically
the areas under Oak and Pine plant cover. This situation would be
an explanation, partly, why D. marginatus was not found in Denizli
and Manisa provinces in which the ecology is not suitable for this
tick species. Dermacentor marginatus was previously found on
cattle, sheep and goats in Burdur province (24), on humans and
cattle in Izmir province (14,27) and on goats in Antalya province
(28). Dermacentor marginatus is a recognized vector for Coxiella
burnetii, Rickettsia conori, R. slovaca, R. sibirica (16). Furthermore,
the presence of R. raoultii was also demonstrated in D. marginatus
collected from human in Turkey (20). It has been reported that
R. raoultii species was previously detected in a D. marginatus that
bite humans who developed TIBOLA/DEBONEL symptoms (20).

CONCLUSION

Taken together, the results obtained in the present study indicate
that the prevalence and distribution of tick species on humans
are common in the Aegean and Mediterranean regions where the
study was conducted. The data suggest that tick species, especially
H. marginatum, R. bursa, R. turanicus and H. aegyptium as well as
nymphs of Hyalomma spp. can feed on humans more commonly
than other tick species and developmental stages. The studies
like the present one on monitoring of the tick bite exposure to
human provide valuable information for determining the risk
level of the tick borne diseases in a given area humans.

* Ethics

Ethics Committee Approval: In this study, ethical committee
approval was not obtained due to the samples were taken from
the patients who admit to some health facilities with complaining
tick bites and sent to our department for identification.

Peer-review: Externally and internally peer-reviewed.

* Authorship Contributions

Surgical and Medical Practices: S.B.,, N.A, H.B.B, TK,
Concept: S.B,, N.A,, H.B.B,, S.H., H.EE., TK,, Design: S.B., N.A.,
H.B.B., S.H., H.E,, T.K., Data Collection or Processing: S.B., N.A.,
S.H., T.K., Analysis or Interpretation: S.B., H.B.B.,, T.K,, Literature
Search: S.B.,, N.A,, H.B.B,, TK,, Writing: S.B.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Klompen JSH, Black WC, Keirans JE, Jr. Oliver JH. Evolution of ticks.
Annu Rev Entomol 1996;41:14161.

2. Keskin A, Keskin A, Bursali A, Tekin S. Ticks (Acari:Ixodida) parasitizing
humans in Corum and Yozgat provinces, Turkey. Exp Appl Acarol
2015;67:607-16.

3. Guglielmone AA, Robbins RG, Apanaskevich DA, Petney TN, Estrada-
Peni A, Horak IG. The hard ticks of the world (Acari: Ixodida: Ixodidae).
1st ed. New York London: Springer Dordrecht Heidelberg; 2014.

4. Bursali A, Keskin A, Tekin S. A review of the ticks (Acari: Ixodidae) of
Turkey: species diversity, hosts and geographical distribution. Exp App
Acarol 2012;57:91-104.

5. Bakirci S, Aysul N, Eren H, Unlu AH, Karagenc T. Diversity of ticks biting
humans in Aydin province of Turkey. Ank Univ Vet Fak Derg 2014;61:93-
8.

6. Kar S, Dervis E, Akin A, Ergonul O, Gargili A. Preferences of different
tick species for human hosts inTurkey. Exp Appl Acarol 2013;61:349-55.

7. Sonenshine DE and Roe RM. Overview: Ticks, People, and Animals. In:
Sonenshine DE and Roe RM, editors. Biology of ticks. Volume I. 2nd ed.
Oxford University Press: New York; 2014. p.3-16.

8. Gargih A, Kar S, Yilmazer N, Cerit C, Sonmez G, Sahin E, et al. Evaluation
of ticks biting humans in Thrace Province, Turkey. Kafkas Univ Vet Fak
Derg 2010;16:141-6.

9. Gargih A, Kar S, Yilmazer N, Ergonul O, Vatansever Z. Different
abundances of human-biting ticks in two neighboring provinces in
Turkey. Kafkas Univ Vet Fak Derg 2011;17(Suppl A):93-7.

10. Estrada-Pena A, Bouattour A, Camicas JL, Walker AR. Ticks of domestic



Turkiye Parazitol Derg 2019;(43)1:30-5

Bakira et al. Tick Bites on Humans in Turkey 3 5

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

animals in the Mediterranean Region: a guide to identification of species.
Spain: University of Zaragoza; 2004.

Durden LA and Beati L. Modern Tick Systematics. In: Sonenshine DE and
Roe RM, editors. Biology of ticks. Volume I. 2nd ed. Oxford University
Press: New York; 2014. p.17-58.

Bakirai S, Aktag M, Vatansever Z, Aydin L. Keneler (Acarina: Ixodidae
/ Argasidae) Vektorlikleri ve Miicadelesi. In: Ozbel Y, editors. Vektor
Artropodlar ve Miicadelesi. Tiirkiye Parazitoloji Dernegi, Yayin No: 25,
(E-kitap), ISBN: 978-605-87556-6-6, Izmir, 2017. p.427-466. (article in
Turkish)

Parola P and Raoult D. Ticks and tick-borne bacterial diseases in humans:
An emerging infectious threat. Clin Infect Dis 2001;32:897-928.

Ghosh S, Azhahianambi P, de la Fuente J. Control of ticks of ruminants,
with special emphasis on livestock farming systems in India: present and
future possibilities for integrated control—a review. Exp Appl Acarol
2006;40:49-66.

Bakirai S, Sarali H, Aydin L, Eren H, Karageng T. Distribution and seasonal
activity of tick species on cattle in the West Aegean region of Turkey. Exp
Appl Acarol 2012;56:165-78.

Farkas R, Estrada-Pena A, Jaenson TGT, Pascucci I, Madder M. Basic
biology and geographical distribution of tick species involved in the
transmission of animal pathogens, including zoonoses. In: Salman M
and Tarrés-Call J, editors. Ticks and tick-borne diseases geographical
distribution and control strategies in the Euro-Asia Region. CAB: Boston;
2013.p.6-26.

Sirok}’f P, Erhart J, Petrzelkova KJ, Kamler M. Life cycle of tortoise tick
Hyalomma aegyptium under laboratory conditions. Exp Appl Acarol
2011;54:277-84.

Kirecci E, Ozer A, Balkaya 1, Tanis H, Deveci S. Identification of ticks on
tortoises (Testudo graeca) and investigation of some pathogens in these
ticks in Kahramanmarasg, Turkey. KSU Doga Bil Derg 2013;16:42-6.

Orkun O, Karaer Z, Cakmak A, Nalbantoglu S. Identification of tick-borne
pathogens in ticks feeding on humans in Turkey. PLOS Neglect Trop D
2014;8:e3067.

Gargih A, Palomar AM, Midilli K, Portillo A, Kar S, Oteo JA. Rickettsia
species in ticks removed from humans in Istanbul, Turkey. Vector Borne
Zoonotic Dis 2012;12:938-41.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Bakirai S, Sarali H, Aydin L, Latif A, Eren H, Karageng T. Hyalomma rufipes
(Koch, 1844) infesting cattle in the West Aegean Region of Turkey. Turk J
Vet Anim Sci 2011;35:359-63.

Turell MJ. Role of ticks in the transmission of Crimean-Congo
hemorrhagic fever virus. In: Ergonul O and Whitehouse CA, editors.
Crimean-Congo Hemorrhagic Fever A Global Perspective, Volume XIL.
Dordrecht: Springer; 2007.p.143-54.

Bursali A, Tekin S, Keskin A, Ekici M, Dundar E. Species diversity of
ixodid ticks feeding on humans in Amasya, Turkey: seasonal abundance
and presence of Crimean-Congo hemorrhagic fever virus. J Med Entomol
2011;48:85-93.

Tekin S, Bursali A, Mutluay N, Keskin A, Dundar E. Crimean-Congo
hemorrhagic fever virus in various ixodid tick species from a highly
endemic area. Vet Parasitol 2012;186:546-52.

Yukar1 BA and Umur §. The prevalence of tick species (Ixodoidea) in
cattle, sheep and goats in the Burdur Region, Turkey. Turk J Vet Anim Sci
2002; 26: 1263-1270 (article in Turkish with an English abstract).

Ko¢S, Aydin L, Cetin H. Tick species (Acari: Ixodida) in Antalya city, Turkey:
species diversity and seasonal activity. Parasitol Res 2015;114:2581-6.

Over L, Inceboz T, Yapar N, Bakirai S, Gunay T, Akisu C. Investigation of
the cases presenting to Dokuz Eyliil University hospital with tick bites.
Turkiye Parazitol Derg 2012; 36: 75-81 (article in Turkish with an English
abstract).

Tuncer D, Mutlu G, Karaer Z, Sayin F, Tuncer LB. Seasonal occurrence of
ticks on goats and Borrelia burgdorferi infuence in Ixodes ricinus in Antalya
region. Turkiye Parazitol Derg 2004;28:158-60.

Ergiinay K, Saygan MB, Aydogan S, Litzba N, Sener B, Lederer S, et al.
Confirmed exposure to tick-borne encephalitis virus and probable human
cases of tick-borne encephalitis in Central/Northern Anatolia, Turkey.
Zoonoses Public Health 2011;58:220-27.

Aktas M, Vatansever Z, Altay K, Aydin MF, Dumanli N. Molecular evidence
for Anaplasma phagocytophilum in Ixodes ricinus from Turkey. Trans R Soc
Trop Med Hyg 2010;104:10-5.



Ozgan Arastirma Turkiye Parazitol Derg 2019;(43)1:36-40
Original Investigation DOI: 10.4274/tpd.galenos.2018.6144

Antalya Sehir Merkezinde Amerikan

Hamam Bocegi (Periplaneta americana L.)
Popiilasyonlarinda Yumurta Parazitoitlerinin
Arastirilmasi

Investigation of Egg Parasitoids in American Cockroach (Periplaneta
americana L.) Populations in Antalya City Center
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Amag: Bu aragtirmada; Antalya sehir merkezinde, Amerikan hamam béceginin (Periplaneta americana L.) Greme ve gelisme
ortamlarindan toplanan yumurta paketlerinde (ooteka) biyolojik miicadele ajani canlilar olan parazitoitlerin (ootekal parazitoit)
bulunup bulunmadiginin belirlenmesi amaglanmigtir.

Yontemler: 2014 yili Nisan ve Eyliil aylar1 arasinda, Antalya sehir merkezinin 5 farkh lokalitesindeki régar, kanalizasyon ve
bodrum katlarindan P. americana’min yumurta paketleri toplanmigtir. Ergin parazitoit ¢ikisini belirlemek i¢in yumurta paketleri
plastik kaplara alinarak 26+2 °C sicaklik, %60+5nem ve 12 saat aydinlik-12 saat karanhk fotoperiyot kosullarinda 3 ay stireyle
inkiibe edilmigtir.

Bulgular: U¢ aylik inkitbasyon siiresi sonunda Konyaalt: ilgesi, Toros mahallesinden toplanan yumurta paketlerinden 6 adet
yumurta parazitoiti Evania sp. (Linnaeus) (Hymenoptera: Evaniidae) ¢ikisi olmustur. Diger boélgelerden toplanan yumurta
paketlerinde parazitoit ¢ikigi gozlenmemistir. Parazitoit ¢ikig: gézlenen yumurta paketlerinin her biri sadece bir adet ¢ikis deligine
sahiptir.

Sonug: Dogal ortamlarda hamam bécegi popiilasyonlar: parazitoitler tarafindan parazitlenmektedir. Bu nedenle biyolojik
miicadele agisindan énemli olan parazitoitlerin korunmasi, cogaltilmas: ve hamam bécegi miicadelesinde aktif olarak kullanilmas:
yonunde daha ¢ok aragtirma yapilmas: 6nem arz etmektedir.

Anahtar Kelimeler: Amerikan hamam bécegi (Periplaneta americana), biyolojik miicadele, parazitoit, yumurta paketi (ooteka)

ABSTRACT

Objective: In this research, it was aimed to determine whether oothecal parasitoids, biological control agents, were found in the
oothecae collected from the breeding and development areas of American cockroach (Periplaneta americana L.) in city center of
Antalya, Turkey.

Methods: Between April and September 2014, the oothecae of P. americana were collected from the manholes, sewages and
basements at five localities of Antalya city center. These oothecae were placed in plastic containers, and incubated for three months
period at 26+2 °C and 60+5% RH with a photoperiod of 12:12 h (light: dark) conditions in the laboratory in order to determine the
adult emergence of parasitoids.

Results: At the end of three-month-incubation period, six parasitoids, Evania sp. (Linnaeus) (Hymenoptera: Evaniidae), emergenced
from the oothecae collected from Toros neighborhood, Konyaalt: district. Parasitoid emergence was not observed in the oothecae
collected from the other localities. Each ootheca with parasitoid emergence had only one exit hole.

Conclusion: Cockroach populations are parasitized by parasitoids in natural areas. That’s why, it is important to carry out
further investigations on the protection, reproduction and actively use of parasitoids which are important in terms of biological
management in the cockroach control.

Keywords: American cockroach (Periplaneta americana), biological control, parasitoid, ootheca
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GIRig

Tibbi ve ekonomik éneme sahip kozmopolit bir zararl grubu olan
hamam bocekleri insanlarin ginlitk yasantilarinda kullandiklar:
ev, lokanta, otel ve benzeri bircok alanda ¢ok sayida bakteri,
viriis, mantar vb. patojenik organizmanin mekanik vektorlugina
yapmaktadirlar (1,2). Hamam bécekleri besinlerimize mikrop
bulagtirmalarininyanisira, digkilari ve deri dskuntiileri cocuklarda
ortaya ¢ikan alerjik astim reaksiyonuna da neden olabilmektedir
(3,4). Ulkemizdeki en biiyitk hamam bocegi tiirlerinden biri olan
Amerikan hamam bécegine (Periplaneta americana L.) sicak/
ik ve nemli yerleri tercih etmesi nedeniyle yerlesim yerlerinde
daha ¢ok régarlar, bodrum katlari, kanalizasyonlar, yagmur suyu
drenajlar1 ve buhar tiinelleri gibi alanlarda rastlanmaktadir. Uzun
siiren nimf dénemine sahip olan Amerikan hamam bécegi ergin
hale gecinceye kadar 6-14 kez deri degistirmektedir. Yumurta
paketinden ¢ikan bir nimf yaklasik bir yil sonra erigkin hale
gelmektedir. Ergin bir digi abdomen ucunda gelisen yumurta
paketini yaklagik 6 giin tagidiktan sonra uygun ve giivenli bir yere
birakir. Yumurta paketi yaklagik 2 ay sonra agilmakta ve 12-15
adet nimf gtkmaktadir (5).

Vektorlerle miicadele ¢aligmalarinda kiltiirel, fiziksel (mekanik),
kimyasal ve biyolojik yéntemler kullanilsa da giniimiizde hamam
bocegi ile miucadelede yogun olarak kimyasal insektisitler
kullanilmaktadir. Insektisitler hamamboceklerinin bulundugu
ortama spreyleme, fiimigasyon ve toksik yemleme yontemiyle
uygulanmaktadir. Kimyasal kullanimi bircok bélgede oldukca
basarili sonu¢ vermesinin yami sira, hedef disi organizmalar
olumsuz etkilemesi, diren¢ gelisimi gibi problemler nedeniyle
insektisit kullaniminda sikintilarla kargilagilmaktadir (6). Ayrica
bircok kimyasal ergin ve nimflere etkili olmasina ragmen yumurta
paketleri icindeki embriyoya etki etmemektedir (7). Bu nedenle
bilim insanlar1 vektérlerle miicadelede alternatif yéntemleri
aragtirmaya yonelmiglerdir.

Zararhlarda hastallk yapan mikroorganizmalar1 (mantar,
bakteri vb.) ya da zararl canhlarin dogadaki dogal digmanlarini
(predatér, parazit, parazitoit vb.) kullanarak vektér canlilarin
ekonomik zarar diizeyinin altinda tutulmas: iglemine biyolojik
miucadele denilmektedir. Biyolojik miicadelenin diger miicadele
yontemlerine gére en énemli avantaji hedef dis1 organizmalar
izerinde olumsuz etkilerinin minimum diizeyde olmasidir
(8). Biyolojik miicadele kapsaminda bazi parazitoitlerin
hamambécekleri ile miicadelede kullanildig: bilinmektedir (9, 10).
Bu canhlarin ¢ogu kendi larvalarinin ve pupalarinin gelisimi i¢in
diger bécekleri veya 6riimcekleri besin kaynag olarak kullanirlar
(11, 12). Parazitoitler konuk¢ularinin farkl biyolojik dénemlerine
(yumurta, larva, pupa) yumurta birakarak konagin éliimiine
sebep olurlar.

Parazitoitlerin en énemli grubunu Hymenoptera takim icerisinde
yer alan Evaniidae familyas1 olusturmaktadir. Bu familya 14 cins ve
400 tiir icermektedir (13). Ulkemizde ise Evaniidae familyasinin 2
cinsine ait 5 tiir oldugu rapor edilmistir (14). Tropikal bolgelerde
olduk¢a yaygin olan bu canhlarin birkag tirii kozmopolit olup
hamam bécegi (P. americana, Blatta orientalis L. ve Periplaneta
australasiae Fabricius) istilasi olan depolarda veya binalarda
yasamaktadir. Onemli bir soliter parazitoit olan Evanidler hamam
béceginin yumurta paketini delerek bir adet yumurtasini paketin
i¢ine birakir ve bu siireg yaklagik 15-30 dakika siirmektedir (15).

Yumurtadan c¢ikan parazitoit larvasi cenesindeki kiigiik keskin
dislerinin yardimiyla hamam bécegin yumurta ve embriyolarinin
tamamim tiketir. Parazitoit larvas: birka¢ adet deri degistirerek
gelisimini tamamlayip pupaya gecer. Daha sonra ergin hale gecen
parazitoit, yumurta paketinin u¢ kisminda delik acarak paketten
disar ¢ikar (16). Yumurtadan ¢ikan bir bireyin ergin hale gecisi
25-30°C’de yaklagik 36-42 giindiir. Yumurta paketinden ¢iktiktan
sonra hemen c¢iftlesme davramisi gosteren ergin bireyler bitki
6zsulari veya karbonhidrath besinlerle ile beslenerek yaklagik 2-3
hafta yagarlar (15).

Yumurta parazitoitlerinin yam sira, bazi parazitoitler kendi
larvasina besin saglayabilmek i¢cin yumurtasini hamam béceginin
viicuduna birakirlar. Bu amagla parazitoit ovipozitérini avinin
bas bolgesine sokar ve beyin gangliyonlarina nérotoksik maddeler
birakir. Norotoksik maddeler hamam bécegini fel¢ etmez ama
hamam béceginin kendi bagina yiuriime yetenegini kaybetmesine
neden olur. Parazitoit daha sonra savunmasiz ve uyusuk olan
hamam béceginin bacagina bir adet yumurta birakir, ardindan
hamam bécegini uygun ortama c¢ekerek hamam bdéceginin
hareketini kisitlar ve ortamin agzini kapatir. Boylelikle parazitoit
biraktigi yumurtamin gelismesi i¢cin uygun bir ortam saglar.
Yumurtadan ¢ikan parazitoit larvast hamam béceginin kiitikiilasi
icerisine girer ve birka¢ giin hamam béceginin i¢ organlan
tizerinde beslenir. Parazitoitin hamam bécegine nérotoksik
maddeyi aktarmasindan yaklagik bes giin sonra hamam bécegi
¢liir ve larva abdomenin i¢inde énce pupa daha sonrada ergin hale
gecerek abdomenden ayrilir (17).

Yaptigimiz literatiir arastirmasimna goére Turkiye'de oOzellikle
tarimsal alandaki zararlilar tzerinde bulunan parazitoitler
tizerinde taksonomik aragtirmalar ve biyolojik miicadele
caligmalar1 bulunurken, hamam béceklerinin parazitoitleri ile
ilgili bir calismaya rastlamilmamigtir. Tarim zararlilarina yénelik
biyolojik miicadele ¢alismalari kapsaminda 2014-2015 yillarinda
{zmir, Manisa ve Canakkale illerine bagh bazi ilcelerde domates
tarlalarinda bulunan zararli domates givesi, Tuta absoluta
(Meyrick, 1917) (Lepidoptera: Gelechiidae) nin yumurta parazitoiti
Trichogramma  euproctidis ~ (Girault, 1911) (Hymenoptera:
Trichogrammatidae)'in yayihis1 ve dogal etkinligi belirlenmigtir.
GCalismalar sonucunda, 2014 yihinda 6rnekleme yapilan tam
ilcelerde domates giivesi yumurtalarinda Trichogramma cinsine
bagl parazitoitler belirlenmistir. Yumurta parazitoitlerinin
dogal parazitlenme oranlar1 2015 yilinda Ezine, Salihli, Torbal
ilcelerinde sirasiyla T. euproctidis turi icin %32,8, %11,1, %14,4;
Turgutlu ilcesinde Trichogramma sp. i¢in %16,6; Menemen
ilcesinde ise T. brassicae tiirii i¢in %8,5 olarak kaydedilmistir (18).
Yapilan diger bir ¢alismada Mugla ili Ortaca ilcesinde 2009 ve
2010 yillarinda 5 farkh limon bah¢esinde turuncgil yaprak galeri
giivesinin Phyllocnistis citrella Stainton (Lepidoptera: Gracillaridae)
parazitoitlerinin tespiti ve parazitize oranlari incelenmigtir. Bu
caligmada 9 tiir parazitoit kayit edilmis ve en yitksek parazitleme
orani1 her iki yilda da %28,57 ve %44,44 ile Citrostichus
phyllocnistoides (Narayanan) tiiriinde saptanmigtir (19).

Sonug olarak bu calismada iilkemizde ilk defa hamam béceklerinin
yumurta paketlerinin parazitoit bulundurup bulundurmadiginin
aragtirilmast amaayla Antalya kent
bolgelerinden Amerikan hamam bécegine ait yumurta paketleri
toplanmisg ve incelenmigtir.

merkezinin  farkh
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YONTEMLER

Amerikan hamam boceklerinin yumurta paketleri dogal gelisme
ve ireme alanlar olan régarlar, su sebeke sistemleri, bodrum
katlar1 ve kanalizasyonlar gibi ortamlardan 2014 yilinin Nisan ve
Eylill aylar1 arasinda Antalya ilinin Muratpasa, Konyaalti ve Kepez
ilgelerinden olmak tizere 5 farkli lokaliteden (Toros mahallesi,
100. yil bulvar, Ahatl mahallesi, Arapsuyu mahallesi, Dokuma
mabhallesi) yumusak uglu pens yardimiyla toplanmugtir. Her
bolgeden yaklagik 100 adet yumurta paketi toplanmigtir (Tablo
1). Toplanan yumurta paketleri laboratuvarda seffaf plastik
kaplara alinmigtir. Yumurta paketleri 26+2°C sicaklik, 60+5%
nem ve 12 saat aydinhk, 12 saat karanlik fotoperiyot kogullarinda
tutulmustur. Yumurta paketinden 3 ay stre ile parazitoit ¢ikip
ctkmadig takip edilmistir. Bu siire bir parazitoitin ideal kogullarda
ergin hale gecebilmesi icin yeterli bir stiredir. Parazitoit ¢ikan
yumurtalarin hangi mahalleden 6érneklendigi ve ka¢ yumurta
paketinin parazitlendigi not edilmistir (Tablo 1).

BULGULAR

Bitin  o6rnekleme  alanlarindan  toplanan  yumurta
paketlerinin agilma siiresini ve parazitoitlerin gelisim evresini
tamamlanabilmesi i¢in gerekli sire (3 ay) gectikten sonra
Konyaalti il¢esi, Toros mahallesinden toplanan 93 adet yumurta
paketinden 6 adet parazitoit Evania sp. ¢ikig1 gézlenmistir (Resim
1). Diger bolgelerden toplanan yumurta paketlerinden parazitoit
cikigt olmamugtir (Tablo 1). Parazitoit cikisi gozlenen yumurta
paketlerinin her biri sadece bir adet ¢ikis deligine sahiptir (Resim

2).

TARTISMA

Insanlarla i¢ ice yasayan ve bircok hastalik etmeninin mekanik
vektorliigini yapan hamambéceklerine karst miicadelenin
bilingli yapilmasi oldukca 6nemlidir. Ulkemizde hamam bécekleri
popiilasyonlarini ekonomik zarar seviyesinin altina indirmek icin
belediyelerin ve ézel kuruluglarin miicadele ekipleri tarafindan
cesitli yontemler ve insektisitler kullamlmaktadir. Ancak bu
yoéntem ve insektisitlerin bilin¢siz kullanilmas: zamanla hamam
boceklerinde insektisitlere karsi duyarsizlasma yani direng
kazanimina neden olmustur (20). Kimyasal miicadelenin bu gibi
dezavantajlarindan dolay: bilim insanlar1 diren¢ kazanimin ve
cevreye zararh etkilerinin minimum duzeyde oldugu alternatif
miicadele yontemlerini aragtirmaya baglamiglardir. Bu nedenle
aragtirmacilar hamam béceginin her ii¢ yasam evresini (ergin, nimf
ve yumurta) hedeflemek icin, kimyasal kontrol programlarina
yumurta (ooteka) parazitoitleri dahil etme potansiyelini
degerlendirmektedirler (9, 21).

Bilim insanlar1 hamam bécegi popiilasyonlarinin yerel kontrolii
i¢in yumurta parazitoitlerinin kullanmilmasini biyolojik miicadele
agisindan iyi bir uygulama olabilecegini distinmektedir (9,
22). Hamam bocekleri yumurta paketlerini insektisitlerin
ulagamayacag: gizli yerlere birakabildiginden kimyasallarin
yumurtalara ulagma ve etki etme olasihig1 azalmaktadir. Kimyasal
micadele yerine parazitoit canlilar kullanilirsa, bu canhlar
yumurta paketlerini bulup kendi yumurtasini paketin icine
birakirlar (23). Boylelikle cevreye herhangi bir kimyasal atilmadan
hamam bécekleri ile etkin miicadele yapilmis olur.

Tablo 1. Parazitoitlerin toplandig1 bélgeler, toplanan ooteka

sayis1, parazitoit ¢ikig sayisi ve parazitoit yiizde ¢ikis oranlar:

Toplanan Parazitoit Parazitoit

Toplanan Bélge/ilce | ooteka “ yiizde cikis
cikis sayis1

sayi1s1 orani
100. yil bulvar / 88 0 %0
Muratpasa
Toros mahallesi / 93 6 %6.45
Konyaalt1
Ahatl mahallesi / o1 0 %0
Kepez
Arapsuyu mahallesi / 93 0 %0
Konyaalt1
Dokuma mahallesi / 95 0 %0
Kepez

Resim 1. Ootekadan ¢ikan ergin bir parazitoit 6rnegi

Ooteka Parazitoit gikisi tespit edilmis ooteka

Resim 2. Parazitoit tarafindan parazitlenmemis ooteka ile
parazitoit ¢ikisi gézlenen ooteka

Hamam bécegine kars: biyolojik miicadele ajani olarak kullanilan
parazitoitler hakkinda sinirh sayida calisgma mevcuttur. Cameron
(9), parazitoitlerin laboratuvar ortaminda kitlesel olarak
tiretildikten sonra hamam béceklerinin dogal yagam ortamlarina
birakilarak  biyolojik miicadelenin  gerceklestirilebilecegini,
ayrica E. appendigaster ve Aprostocetus hagenowii (Ratzeburg)
tirti parazitoitlerin hamam bécegi miuicadelesinde en az %50
katk: saglayacagimi bildirmistir. Roth ve Willis (24)’in yaptif:
bir calismada laboratuvardaki uygulama ortamia bir Amerikan
hamam bécegi parazitoiti olan Tetrastichus hagenowii (Ratzeburg)’i
cok sayida serbest birakmuglar ve parazitlenme oraninin %83
oldugunu rapor etmiglerdir. Benzer bir calismada Hagenbuch ve
ark. (21), laboratuvardaki uygulama odasina haftalik 300 adet disi
parazitoitiserbest birakmigve olduk¢ayiiksek parazitizm (%95-98)
basarisi elde etmislerdir. Laboratuvar ¢aligmalarinda Aprostocetus
hagenowiinin hamam bécegi yumurta paketine yitksek oranda
parazit oldugu rapor edilirken (21,24) arazi ¢alismalarindaki
kanalizasyon sistemlerinde diisiik ve orta dizeyde parazitlenme
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oranlar bildirilmigtir (7). Thoms ve Robinson (25)'un arazi ve
laboratuvarda yaptigr bir caligmada, bir yumurta parazitoiti
olan Prosevania punctata (Brullé)nmin Dogu hamam bécegi (B.
orientalis) yumurta paketleri tizerinde parazitleme potansiyelini
incelemigler, sonug olarak parazitlenmenin arazide ortaminda
%35, laboratuvar ortaminda %51%e ulastigini rapor etmiglerdir.
Diger bir caligmada yumurta parazitoiti olan Comperia merceti
(Compere)nin  kullamilmasiyla kahverengi banth hamam
béceginin (Supella longipalpa Fabricius) micadelesinde bagarili
sonuglar elde edildigi raporlanmigtir (26).

Parazitoitler nesillerini devam ettirebilmek i¢in yumurtalarim
en uygun konaga birakma davrams: sergilerler. Konak tercihleri
etkileyen unsurlarin baginda konagin tird, biyikluga veya
yast gelmektedir (27). Hamam bdécekleri tarafindan birakilan
yumurta paketinin yagi parazitoitlerin yumurta paketlerini
parazitleme olasiigim etkiledigi bilinmektedir. Tee ve Lee
(27)nin yaptig: bir calismada 1 giinliik yumurta paketinde %45
parazitlenme varken, 10-40 gunlik arasi yumurta paketlerinde
%1,6-20 aras1 parazitlenme oldugu bildirilmistir. Konyaalt1
ilcesi Toros mahallesinden tarafimizdan toplanan 93 yumurta
paketinde parazitlenme oranimin %6,45 olarak tespit edilmesi
yumurta paketlerinin yagindan veya parazitoit yogunlugunun az
olmasindan kaynaklanabilecegi diisiiniilmektedir.

Biyolojik miicadelede siirekliligin korunmas: i¢in biyolojik
miicadele ajanlarimin korunmasi gerekmektedir. Bunun icin
zararlilarla miicadele ederken biyolojik miicadele ajanlarini goz
ardi etmemek i¢in bir takim tedbirler almaliyiz. Burada dikkat
edilmesi gereken en o6nemli nokta kimyasal insektisitlerin
spesifik olmamalarindan dolay: parazitoitlerin 6liimiine neden
olabilecekleridir. Bu sebeple parazitoit tespit edilen ortamlara
insektisit uygulanmasi engellenmeli veya parazitoitler i¢in toksik
olmayacak uriinler tercih edilmelidir. Parazitoitlerin kitlesel olarak
iiretilip hamam béceklerinin bulundugu ortama salinmalar1 bu
zararlilar1 ekonomik zarar esiginin altinda tutulmasina yardima
olabilir. Bunlarin yan: sira parazitoitlerin hayatta kalabilmesi i¢in
besinsel ihtiyaglar: kargilanmalidir ve parazitoit popiilasyonunun
azaldigy durumlarda ortama kitlesel olarak parazitoit eklemesi
yapilmahdur.

SONUC

Bu calisma tlkemizde Amerikan hamam bécegi yumurta
paketlerinde parazitoitlerin arastirilmas: konusunda yapilan
ilk ¢aligmadir. Bu ¢aligmanin devami olarak ozellikle evlerde,
lokantalarda ve régarlarda problem olan diger hamam bécegi
turlerininde parazitoitleri aragtirilmali ve teghis edilmelidir.
Parazitoitlerin biyolojik miuicadelede bagar: seviyelerini 6lgmek
i¢in laboratuvar ve arazi ¢aligmalar1 yapilmalidir. Dogada biyolojik
micadele agisindan 6nemli olan parazitoitlerin korunmasi,
cogaltilmasi ve hamam bécegi miicadelesinde aktif olarak
kullanilmas: yéntinde daha ¢ok arastirma yapilmasi énem arz
etmektedir.
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Flebotomlarin vektérligini yaptigi Leishmania, insanlarda visseral ve kutanoéz leishmaniasis olmak tizere iki klinik tablo
olusturmaktadir. Ulkemizde yaygin olarak gorillen kutanoz leishmaniasis deride kalict bir iz birakarak kendiliginden
iyilesebilmektedir. Visseral leishmaniasis ise tedavi edilmediginde 6lduriicii olabilmektedir. Son yillarda yapilan molekiler
caligmalar ile kutanéz leishmaniasis etkeninin visseral leishmaniasis, visseral leishmaniasis etkeninin ise kutanéz leishmaniasis’e
neden olabildigi gosterilmistir.

Kahramanmarag’h olan; 34 yasindaki kadin hasta kutanéz leishmaniasis 6n tanisi ile mikrobiyoloji laboratuvarina gonderilmistir.
Alinan 6rneklerden hazirlanan yayma preparati, Giemsa ile boyanarak 1sik mikroskobunda incelenmistir. Ekiivyonla alinan
drnekler ise Real Time PCR ve High Resolution Melting Analysis (HRMA) yéntemi ile cahgilmigtar.

Direkt mikroskobik incelemede Leishmania amastigotlar1 goriilerek tani konulmugtur. Real Time PCR ile Leishmania pozitif
saptanan 6rnegin HRMA incelemesinde L. infantum oldugu tespit edilmistir.

Asya ve Avrupa kitalarim birbirine baglayan bir konumda olan tlkemizde Leishmania enfeksiyonlar ile ilgili epidemiyolojik

verilerde yaganan degisikliklerin farkinda olunmasi gerekmektedir. Kutanéz leishmaniasis’in etkeninin L. infantum olmasi ve tedavi
edilmeden kendiliginden iyilesmesinden dolay: bize ilgin¢ gelen bu olgunun sunulmasinin uygun olabilecegini diisiinmekteyiz.
Anahtar Kelimeler: Kutanéz Leishmaniasis, Leishmania infantum, yiiksek ¢éztniirlikli erime analizi

ABSTRACT

Leishmania is a disease that is transmitted via Phlebotomine sand flies. Two clinical forms of leishmaniasis are observed in humans:
Visceral and cutaneous leishamniasis. The latter is very widespread in our country and may resolve by itself with scar formation.
Whereas visceral leishmaniasis can be lethal if left untreated. Recently, molecular studies have shown that agents causing visceral
leishmaniasis may cause cutaneous leishmaniasis and vice-versa.

A 34-year-old female patient from Kahramanmarag was sent to the microbiology laboratory with a pre-diagnosis of leishmaniasis.
The smear taken from the patient was stained with Giemsa and was viewed by using a light microscopy. The materials taken via
swab were examined with Real Time PCR and High Resolution Melting Analysis (HRMA).

Leishmania amastigotes were viewed by using microscopy and diagnosis was confirmed. Real Time PCR was positive for Leishmania
and HRMA showed that the agent was L. infantum.

As our county has a bridging role between Asia and Europe, we should be aware of the recent epidemiological changes about
Leishmania infections. We wanted to present this case becasue the causative agent of cutaneous leishmaniasis was L. infantum in
this case and the disease resolved without treatment.

Keywords: Cutaneous leishmaniasis, Leishmania infantum, high resolution melting analysis
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GIRig

Leishmaniasis, digi kum sinegi (Phlebotomus ve Lutzomyia)
sineklerinin kan emmesi esnasinda insana bulagtirdigi bir
hastaliktir. Diinya Saglik Orgiitii'ne gére en énemli yedi tropikal
hastaliktan birisidir ve diinya tizerinde yaklasik olarak 98 tilkede
endemik olarak gériilmektedir. Klinik olarak genel anlamda sekil
bozukluguna yol acip iz birakarak iyilesen Kutan6z Leishmaniasis
(KL) ve tedavi edilmediginde 6limciil olabilen Visseral
leishmaniasis (VL) seklinde ikiye ayrilabilir (1-3).

Klasik kitap bilgilerine bakildiginda VL etkeninin L. infantum
ve L. donovani; KL etkeninin ise L. tropica ve L. major oldugu
ifade edilmektedir (4,5). Ancak son zamanlarda L. tropica’nin
VL, L. donovani ve L. infantum’'un ise KL olugturdugu vakalara
rastlanmaktadir. Gelisen teknoloji ile Dbirlikte seyahat
olanaklarindakive insan iligkilerindeki artig, iklimsel degisiklikler,
sosyo-ekonomik ve sosyo-politik kosullar gibi durumlarin yillar
icinde degismesi; yeni tiirlerin iilkemizde gérilmesine ve yillardir
ayni olan parazit turiinun degismesine katki sagladiginin bir
gostergesidir (6-8).

Molekuler yontemler ile etkeninin L. infantum oldugunu
saptadigimiz kutan6z leishmaniasis’li bu olguyu sunmanin uygun
olacagini diistinmekteyiz.

OLGU SUNUMU

Kahramanmarag’h 34 yasindaki kadin hastanin sol yanaginda,
uzeri krutlu agrisiz ulsere lezyonla dermatoloji poliklinigine
bagvurmustur (Resim 1). Istanbulda ikamet eden hasta,
yaz aylarinda memleketi Kahramanmarag’a seyahat o6ykisu
bulunmaktaydi. KL 6n tanisi ile mikrobiyoloji laboratuvarina
gonderilen hastamin yuzindeki lezyondan igne yardimiyla
yaranin saglam deriyle olan kenarindan mevcut lezyonun kabugu
kaldirilarak altindaki seréz sivi alinmigtir. Alinan érneklerden
yayma preparatlar hazirlanarak Giemsa ile boyanmis ve 1gsik
mikroskobunda incelenmigtir. Direkt mikroskobik incelemede
Leishmania amastigotlar: gorilen hastaya KL tanis1 konmugtur.
Molekiiler ¢aligma icin ektvyon ile alinan 6rnekler Real Time
PCR ve High Resolution Melting Analysis (HRMA) yéntemi ile
caligilmigtir. Real Time PCR sonucuna goére pozitif saptanan
ornegin HRMA incelemesinde elde edilen egrinin L. infantum
oldugu tespit edildi. Molekiiler olarak pozitif saptanan bu izolat
dizi analizi iglemine tabii tutularak elde ettigimiz L. infantum
tirtnin Gen bankasina kayith olan diger tiirlerle %96 oraninda
benzerlik gosterdigi gorulmustir.

Hastadan bilgilendirilmis onam formu alinmistir ve haftada
iki defa olmak tizere toplam sekiz doz intralezyonel meglumin
antimonat tedavisi dizenlenmigtir. Hastanin alt1 ay sonra yapilan
takibinde ila¢ temininde yasanan sikintidan dolayr bu siire
icerisinde tedavi almadigi ve buna ragmen yiiziindeki lezyonun
kendiliginden iyilesmis oldugu gérilmustir (Resim 2).

TARTISMA

Leishmaniasis hastaligina bilinen 20'den fazla Leishmania
tirtt neden oldugu halde, hastaligin genelde KL ve VL olarak
adlandirilan iki sekli vardir. I¢ organlar leishmaniasisi olarak da
bilinen VL ciddi bir klinik tablo olusturur. Ulkemizde genellikle
Sark ¢ibani olarak da bilinen KL ise yaygin olarak gorilen seklidir
1,2).

Resim 2. Hastanin yiiziinde kendiliginden iyilesen lezyon

Akdeniz bélgesi tilkelerinde oldugu gibi tilkemizde de VL etkeni L.
infantum ve L. donovani; KL etkeni ise L. tropica ve L. major oldugu
ortaya konmugtur (9). Fakat yakin zamanda yapilan molekiiler
ve epidemiyolojik ¢aligmalarla birlikte KL ge¢misi olmayan VL
hastalarinda L. tropica, VL 6ykiisi olmayan KL hastalarinda
da L. infantum tespit edildigi cesitli arastirmacilar tarafindan
bildirilmigtir (6,7,10,11).

Ulkemizde 1990-2010 yillar1 arasinda bildirilen toplam 46,003 KL
olgusunun illere gore dagihmina baktigimizda %50’si $anhurfa'da
gorillmekte, bunu sirasiyla Adana, Osmaniye, Hatay, Diyarbakur,
icel ve Kahramanmaras illeri takip etmektedir. Bu donemde
Kahramanmarag'tan bildirilen olgular, tim olgularin %2’sini
olusturmaktadir (12). Inci ve ark’min (13) 2011-2014 yallart
arasinda Kahramanmarag'ta yaptiklan bir ¢alismada olgularin
yillik dagihminin yillara bagh arttig: belirtilmektedir. Ayrica bu
hastalarin %69unun savastan kacarak ¢adir kamplara yerlesen
Suriyeli miilteciler oldugu bildirilmektedir (13).

Uygun tedavinin planlanmas: icin etken olan Leishmania
tirtnin hizh bir sekilde belirlenmesi olduk¢a énemlidir. Ayrica
enfeksiyonun degisen epidemiyolojisinin takibi de o bolgede
hastaligin 6nlenmesi ve miicadelesinde ayri1 bir 6nem arz
etmektedir.

Leishmania tirlerinin genotiplemesi de; simirlayici enzim parca
uzunlugu cesitliligi (RFLP), Multi Locus Enzyme Electrophoresis
ve Multi Locus Sequence Typing (MLST) gibi yéntemler uzun
yillardir kullamilmaktadir (14,15). Bu yontemlerin, maliyet
yiksekligi ve karmagik verilerin yorumlanmasi gibi uzun
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prosediirlerinin  olmasi, bazi dezavantajlar1  beraberinde
getirmektedir. Bu dezavantajlarin iistesinden gelebilmek icin
RFLP ve MLST gibi analiz tirleri ile kiyaslandiginda ortalama
olarak ti¢c kat daha hizh ve beg kat daha ucuz oldugu bildirilen
HRMA vyénteminin muazzam bir potansiyele sahip oldugu
belirtilmektedir (16,17).

Bizde KL siiphesiyle laboratuvarimiza tani amaciyla gonderilen
hastamizdan aldigimiz 6rnegin Giemsa ile boyali preparatlarinda
yapilan mikroskobik incelemesinde Leishmania amastigotlarin
gorip pozitif olarak degerlendirdik ve Real Time PCR sonucuna
gore de pozitif saptadigimiz 6rnegin HRMA incelemesinde etkenin
L. infantum oldugunu tespit ettik. Ayrica dizi analizi sonucu ortaya
cikan gen dizileri BLAST ile analiz edilerek Gen Bankasina kayith
olan diger turler ile %96 oraninda benzerlik gosterdigi gorildi.
Elde edilen DNA diziliminin BLAST analizi sonucunda benzerlik
gosterdigi sekansin 6zelligine bakildiginda post kala-azar dermal
leishmaniasis tablosundan belirlenmis Sudan izolati ile benzerlik
gostermektedir (18).

SONUC

Uygun tedavinin planlanmas: ve hastaligin 6nlenmesi noktasinda
hastalik etkeni parazitin tir dizeyinde belirlenmesi olduk¢a
onemlidir. Ciinka aymi klinik tabloyu olugturan farklh tirlerde,
hastahgin seyir siddeti aym1 olmamakta ve tedavi rejimleri
degismektedir. Tiir diizeyinde tani yaparak varsa ila¢ direncine
sebep olan genetik degisikligi saptamak gerekli tedbirlerin
alinmasi hususunda énemlidir.

Hasta Onami: Yazili hasta onami bu olguya katilan hastadan
alinmgtir.
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Lophomonas blattarum Associated Broncho-
Pulmonary Infection After Inmunotherapy: A
Case Report and A Smart-phone Based Video of
Trophozoite

Immunoterapi Sonrasinda Lophomonas blattarum ile Iliskili

Bronkopulmoner Enfeksiyon: Bir Olgu Sunumu ve Trofozoitin Akill:
Telefon Kamerast ile Cekilmis Videosu
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ABSTRACT

The frequency of bronchopulmonary protozoan infections has raised due to increased number of immunosuppressed patients

in recent years. One of them is Lophomonas blattarum which is a multi-flagellated protozoan parasite of termites and several
cockroach species. The drug regimens commonly used in bronchopulmonary infections are not effective against L. blattarum.
Therefore, rapid and accurate diagnosis of L. blattarum infection is of great importance in the treatment success. The laboratory
diagnosis of L. blattarum infection is made on the basis of observation of the characteristic trophozoite in various samples. It is
of a great importance to distinguish the protozoon from ciliated respiratory epithelium to avoid wrong positivity. The presented
case developed an acute respiratory distress syndrome a short while after taking nivolumab immunotherapy. The morphological
features of L. blattarum were demonstrated by examining the bronchoalveolar lavage fluid of the patient under light microscopy.
Additionally, URL (https://youtu.be/EQIASFI6AJY) of a smart-phone based video of trophozoite of this patient was added into
this report.

Keywords: Flagellated protozoon, immunotherapy, smart-phone video

6z

Bronkopulmoner protozoon enfeksiyonlarinin sikhigi son yillarda immiin yetmezlikli hastalarin sayisindaki artiga bagh olarak

artmigtir. Bunlardan biri de termitlerin ve ¢egitli hamam bécegi turlerinin ¢oklu kameili protozoon paraziti olan Lophomonas
blattarum’dur. Bronkopulmoner enfeksiyonlarda yaygin olarak kullanilan ila¢ rejimleri L. blattarum’a kars1 etkili degildir. Bu
nedenle tedavi basarisinda L. blattarum enfeksiyonunun hizhi ve dogru tanisi biiyikk éneme sahiptir. Lophomonas blattarum
enfeksiyonunun laboratuvar tanisi karakteristik trofozoitin ¢cegitli 6rneklerde gézlenmesine dayanir. Yalana pozitiflikten kaginmak
i¢in protozoonun silli solunum epitelinden ayirt edilmesi biiyitk 6neme sahiptir. Sunulan olgu nivolumab immiinoterapisinden
hemen sonra gelisen bir akut respiratuvar distress sendromu olgusudur. Hastanin bronkoalveolar lavaj sivisi 151k mikroskobunda
incelenerek L. blattarum’un morfolojik 6zellikleri ortaya konmugtur. Ek olarak, hastanin trofozoitinin akill telefon kameras: ile
elde edilmis video URL'si (https://youtu.be/EQIASFI6AJY) olgu sunumuna eklenmisgtir.

Anahtar Kelimeler: Kamqili protozoon, immiinoterapi, akilli telefon videosu
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INTRODUCTION

Lophomonas species are members of the super group Excavata, first
rank Parabasalia, and second rank Cristamonadida in protozoa
(1). Lophomonas blattarum is a commensal multi-flagellated
protozoan parasite of termites and several cockroach species
including Blatta orientalis, Periplaneta americana and Blatella
germanica (2). It also has been described in certain bird’s faeces
named Chlamydotis undulata (3). It is shed by the faeces of the
host to the environment and encysts in external environmental
conditions. The cyst form may be inhaled and parasitize in human
respiratory tract and can cause sinusitis or broncho-pulmonary
infection (4). Lophomonas blattarum is a rare but serious infectious
agent of broncho-pulmonary region (4-6). It is difficult to
distinguish Lophomonas associated broncho-pulmonary infection
from common infections with similar symptoms. Antibacterial,
antifungal or antiviral drugs that are used in common broncho-
pulmonary infections are not effective against L. blattarum (5).
Rapid and accurate diagnosis of L. blattarum infection is of great
importance in the treatment success.

The laboratory diagnosis of L. blattarum infection is made on the
basis of observation of the characteristic flagellated protozoa in
various samples as sputum, broncho-alveolar lavage or tracheal
aspirate. Characteristic protozoon is ovoid, round or piriform
in shape, 20-60pm in length and 12-20pm in width. It has a
granulated cytoplasm with phagocyted food particles. On the
apex, it has a tuft of several irregular flagella on a round basis. The
nucleus is seen as a round body near the insertion of the flagella
(3). It is of a great importance to distinguish the protozoon from
ciliated respiratory epithelium to avoid wrong positivity (7-9).

CASE REPORT

A 68 years-old male patient was admitted to the Ege University
Hospital, Department of Emergency Medicine with dyspnea
symptom which was occurred in a short while after taking
nivolumab immunotherapy for metastatic lung carcinoma and
the patient was hospitalized in Respiratory Intensive Care Unit
of Chest Diseases department with acute respiratory distress
syndrome (ARDS) on March 3, 2016. Moxifloxacin (1x1),
meropenem (3x1) and oseltamivir (2x1) treatment was started
and respiration was supported with non-invasive mechanical
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Figure 1. L. blattarum trophozoite (black arrow) and bronchial
epithelium (white arrow) on Giemsa staining of broncho-
alveolar lavage fluid smear (magnification x1000)

ventilation. Arterial blood gas was monitored and albumin
replacement therapy was started. Respiration was supported
with continuous positive airway pressure (CPAP) at 12cmH,O
pressure and FiO2 80% on March 07, 2016. Cefoperazon
sulbactam treatment was started due to increased pulmonary
secretion on March 16, 2016. Colistin and tigecycline treatment
were started on March 18, 2016 because of the lack of response
to the cefoperazon sulbactam treatment. Postero-anterior chest
X-ray showed left lower zone and more intensive right lower and
middle zone consolidation, the right-mid-zone suprahilar regions
contained air bronchograms and the diaphragm contours on
the left were not observed. Bronchoscopy and broncho-alveolar
lavage were performed on March 18, 2016. Motile and flagellated
trophozoites were seen in direct microscopic examination of
broncho-alveolar lavage fluid after centrifugation at 2000 rpm for
15 minutes. The motility and morphologic features of trophozoites
were recorded with mobile phone camera recorder (Video 1; URL:
https://youtu.be/EQIAsSFI6AJY). On the Giemsa staining of
broncho-alveolar lavage fluid smear (Figure 1); the trophozoite
was piriform in shape and had a tuft of several flagella on the
apex, no terminal bar structure was present. The cytoplasm was in
a granular appearance. The insertion of flagella was semicircle in
shape and the length of each flagella were different. The body was
unstriated. The trophozoites were evaluated as L. blattarum. No
accompanying microorganisms were detected in broncho-alveolar
lavage fluid. Metronidazole 500 mg tab twice a day treatment was
started on the day of L. blattarum diagnosis (March 18, 2016).
The patient died due to cardio-pulmonary dysfunction on March
21, 2016.

DISCUSSION

The frequency of broncho-pulmonary protozoan infections has
raised due to increased number of immunosuppressed patients
in recent years. Immunosuppression in the respiratory tract can
be due to human immunodeficiency virus infection, long-term
use of immunosuppressive therapies, cancer, systemic illness,
geriatric conditions, or chronic respiratory pathology (3,10). The
presented case is an ARDS which was occurred in a short while
after taking nivolumab immunotherapy.

The identification of L. blattarum has been based on the
identification of microscopic morphological features using
fresh and stained samples of sputum, broncho-alveolar lavage
fluid, bronchial brushing and tracheal aspirate. It is difficult to
differentiate multi-flagellated protozoa from ciliated bronchial
epithelial cells, and this situation causes a significant risk of
misidentification under light microscopy. It is possible for
“detached ciliary tufts” (also described as “Ciliocytophthoria”
phenomena) to be confused with protozoa in sputum samples.
Cytoplasmic remnants with cilia are a frequent finding in the
bronchial secretions from patients with obstructive pulmonary
disease and asthma (8). Parasitic infection caused by the
multiflagellated protozoon L. blattarum has been described (11),
and its presence in respiratory secretions, in both fresh and
stained smears, has been observed (12). Therefore, we aimed
to draw attention to the importance of accurate microscopic
diagnosis of L. blattarum in this case report.

In the presented case, morphological features of L. blattarum was
demonstrated under light microscopy. Differential diagnosis from
ciliated bronchial epithelial cells was done with key morphological
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features such as ovoid shape of the cell, tuft of numerous
and irregular flagella originated from a round basis, granular
cytoplasm and absence of terminal bar. Additionally, pattern
of the motility of L. blattarum was demonstrated with a smart-
phone based video of light microscopic examination. This is the
first report which demonstrated the morphology and motility of
L. blattarum with a video of light microscopic examination.

CONCLUSION

Lophomonas associated broncho-pulmonary infection is hard to
distinguish from common infections with such clinical features.
The drug regimens commonly used in broncho-pulmonary
infections are not effective against L. blattarum. Therefore,
rapid and accurate diagnosis of L. blattarum infection is of great
importance in the treatment success. Microscopy professionals
should consider L. blattarum infection while evaluating respiratory
specimens of immunosuppressed patients. Direct microscopy of
fresh sample should be evaluated to detect the motile trophozoite
forms of this flagellated protozoan parasite.
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A Rare Case; Hydatid Cyst of the Breast
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ABSTRACT

Hydatid cyst is a helminthic infection caused by Echinococcus granulosus that we encounter in various organs, especially in the liver
and the lungs. Hydatid cyst of the breast is seen very rarely even in regions where the disease is endemic. In this article, we aimed
to present a female patient who presented with complaints of a mass in her right breast, was diagnosed as having hydatid cyst as
a result of physical examination and radiological imaging methods, and was treated.

Keywords: Hydatid cyst, mass in the breast, hydatid cyst of the breast

0z
Kist hidatik hastalig1 basta karaciger ve akciger olmak tizere bir¢ok organda kistlerle karsimiza ¢ikan, Echinococcus granulosus

kaynakl helmintik bir enfeksiyondur. Meme kist hidatigi hastaligin endemik oldugu bélgelerde dahi olduk¢a nadir gériiliir. Biz bu
yazida sag memede ele gelen sertlik nedeniyle bagvuran, fizik muayene ve radyolojik géruntiilleme yéntemleri sonucu meme kist

hidatigi tespit edilen ve tedavi edilen bir hastay: sunmay amagcladik.
Anahtar Kelimeler: Kist hidatik, memede kitle, meme kist hidatigi

INTRODUCTION

Echinococcus granulosus’ introduction into the human
body as an intermediate host occurs by intake of
larvae through infected foods, absorption through the
duodenum and venous system, it reaches the liver and
clings to the sinusoids, and causes hydatid cysts. Larvae
that reach beyond the sinusoids lead to the disease in
peripheral organs via systemic circulation (1). Hydatid
cyst is seen in the liver by 70% and in the lungs by
12%. While hydatid cyst of the breast is highly rare, it
corresponds to 0.27% of all cases of the disease (2,3).
Diagnosis involves utilization of anamnesis, physical
examination, imaging methods and serological tests.
The treatment approach in hydatid cyst of the breast
is total cystectomy. In this article, we aimed to present
our case who was diagnosed with hydatid cyst of the
breast and given treatment.

CASE REPORT

The forty-eight-year-old female patient visited with
complaints of a mass she noticed by hand in her
right breast. She had a history of surgery about 1
year ago due to hydatid cyst in her lung. The physical
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examination of the patient found a smooth-surface
and mobile mass lesion with a size of approximately 10
cm in the outer medial quadrant of the patient’s right
breast. The thoracotomy incision line extended up to
the anterior axillary line. Routine laboratory values
were in the normal interval. Indirect hemagglutination
test (IHA) was found to be positive (1/320). In the
breast ultrasonography (USG), a high-pressure cystic
mass of an 8 cm diameter was detected with regular
boundaries and anechoic thick walls. An opacity with
clear boundaries was observed in the mammography
(Figure 1a, 1b). The breast magnetic resonance image
(MRI) of the patient revealed a T2A hyperintense T1A
hypointense non-contrasted septa-free thick-wall
cystic lesion (Figure 2a, 2b). Surgery was planned for
the patient with the preliminary diagnosis of hydatid
cyst of the breast. The present cyst was excised in total
without disturbing tissue integrity (Figure 3). There
was no intraoperative complication. The patient was
discharged in the 2nd postoperative days without
an issue. Pathological examination reported that the
mass matched hydatid cyst. The patient aaproval was
received.
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Figure 1a. The mammography craniocaudal image of the cystic
mass in the right breast

Figure 1b. The mammography mediolateral oblique image of
the cystic mass in the right breast

Figure 2a. The magnetic resonance image T1A image of the
cystic mass in the right breast

DISCUSSION

Hydatid cyst is a parasitic disease caused by the parasite
echinococcus granulosus whose intermediate hosts are humans.
This disease that is endemically seen in Turkey is frequently seen
in parts of the world where animal husbandry is prevalent like
South America, Australia, New Zealand, Russia and Mediterranean
countries. The incidence of human hydatid cysts has been

Figure 2b. The magnetic resonance image T2A image of the
cystic mass in the right breast,
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Figure 3. Image of the surgical handpiece

recorded as 18-20 per 100.000 in Turkey (4,5). The organs where
the disease settles most frequently are the liver and the lungs. The
rarer settlement regions of the disease outside the liver and the
lungs in order of frequency may be listed as the spleen, soft tissue,
abdomen, kidney, brain, bone, pancreas, breast, pelvis, joints,
bladder, heart, ovaries, thyroid, retroperitonea, incision scars and
choledochus (6).

The breast is a very rare settlement point for hydatid cysts, and
its frequency among all hydatid cysts was reported as 0.27%
(3). Hydatid cyst of the breast is usually detected as a slowly
growing mass without pain or by coincidence during routine
mammography scans (6-8). Our case had a complaint of an
increasingly growing mass that could be felt by hand. It is detected
in physical examinations as a hard and mobile mass with regular
boundaries. In our patient, it was felt by hand as a palpable
mass with a regular surface at the outer medial quadrant of the
right breast. Diagnosis involves history, radiological imaging
methods and serological tests. The breast USG revealed lesions
in the breast with clear boundaries contoured in a lobular way,
which could contain cystic and solid regions (8,9). It is seen in
mammography as a homogenous, regularly bounded, round and
non-specific lesion. In differential diagnosis, other cystic lesions
of the breast, fibroadenoma and chronic abscess should also be
considered (7,8). Vega et al. (8), using high-dosage mammography,
reported the presence of ring-shaped structures in the mass, they
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thought daughter vesicles and different densities in the cyst walls
formed in hydatid cysts full of fluids with this appearance, and
they defined this situation as a characteristic for hydatid cysts. In
breast MRI, this disease appears as a clearly-bounded cystic lesion
with capsular contrast retention. In our patient, it was observed
as a high-pressure cystic mass of an 8 cm diameter was detected
with regular boundaries and anechoic thick walls in the breast
USG, as a clearly-bounded opacity in the mammography, and
as a T2A hyperintense T1A hypointense non-contrasted septa-
free thick-wall cystic lesion in the breast MRI. After imaging,
diagnosis may be made by fine-needle aspiration biopsy (FNAB)
in case of detection of layered membranes or hooks. Surgical
treatment, percutaneous interventions and drug therapy are
the treatment of hydatid cyst disease caused by Echinococcus
granulosus. Benzimidazoles are the most commonly used agents
in the medical treatment of hydatid cyst disease in selected cases
and are generally well tolerated. Albendazole is used for a shorter
time than mebendazole and is still better responded. FNAB
procedure was not carried out on our patient as she had a history
of hydatid cyst surgery, a type 5 calcified cyst in her liver based
on the Gharbi classification, her hydatid cyst IHA was positive
and the imaging procedures supported the diagnosis of hydatid
cyst. In the case of hydatid cyst of the breast, the recommended
treatment approach is cystectomy (10,11). In our patient, only
the cystic lesion was removed by a safe margin, and no additional
treatment was provided.

CONCLUSION

Consequently, while hydatid cyst of the breast is very rare, it
should be kept in mind in the case of cystic lesions in the breast in
endemic regions such as Turkey. Its treatment is surgical, and the
cyst should be excised in total.
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Cutaneous Pseudolymphoma Due to Hirudotherapy

Hirudoterapiye Bagh Kutandz Psddolenfoma
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ABSTRACT

Pseudolymphoma, also known as Jessner’s lymphocytic infiltration, is a benign but usually chronic, T-cell infiltrating disease
with erythematous papules and plaques usually seen on the skin of the face, neck, and back. The use of leech therapy also known
as hirudotherapy has increased in recent years. Here, we report a 52-year-old male patient who had undergone hirudotherapy in
his neck and developed infiltrating plaques after four months. A skin biopsy confirmed the diagnosis of Jessner’s lymphocytic
infiltration. In parallel with the increasing use of hirudotherapy in recent years, the side-effect reports will likely to increase.
Indications and contraindications of hirudotherapy, which is being used officially in hospitals, should be taken into consideration.
Keywords: Pseudolymphoma, hirudotherapy, leech, side effects

0z

Psédolenfoma diger adiyla Jessner’in lenfositik infiltrasyonu; genellikle yiiz, boyun ve sirtta goriilebilen, eritematéz papiil ve
plaklarla seyreden, derinin benign; ancak genellikle kronik, enfiltratif bir T-hiicre hastaligidir. Hirudoterapi olarak da bilinen
siiliiklerle tedavinin kullanimi son yillarda giderek artmaya baglamigtir. Bu yazida, dért ay 6nce boynuna hirudoterapi yaptirmig
ve sonrasinda enfiltratif plaklar gelismis 52 yaginda bir erkek olgu bildiriyoruz. Deri biyopsisi ile Jessner’in lenfositik infiltrasyonu
tanis1 dogrulanmigtir. Son yillarda giderek artan kullanima paralel olarak hirudoterapinin yan etki bildirimlerinin artacag:
muhtemeldir. Hastanelerde de resmi olarak kullanilmaya baglanan hirudoterapinin endikasyonlar: ve kontrendikasyonlar: goz
6ntinde tutulmahdir.

Anahtar Kelimeler: Pssdolenfoma, hirudoterapi, siiliik, yan etkiler

INTRODUCTION phlebotomy. The U.S. Food and Drug Administration

allowed the use of leeches in the USA in plastic

Jessner’s lymphocytic skin infiltration is a benign surgery and microsurgery starting in 2004 (4). Pain,

disease in which cutaneous T-lymphocyte infiltration itching, hypotension, vasovagal attacks, anemia,

with unknown etiology occurs (1). The lesions usually infections, allergic reactions, and keloid formation

reside in the head, neck, and body. The disease may have previously been reported as side effects in leech
therapy (5).

We presented here a case of Jessner’s lymphocytic

show chronic or persistent resistance for months
or years (2). The diagnosis of the disease, which can

be confused with many other clinical conditions infilration after leech therapy which was not

such as cutaneous lymphomas, discoid lupus previously reported in the literature.

erythematosus, polymorphic light eruptions, drug
eruptions and angiolenfoid hyperplasia, is made

by histopathologically demonstrating lymphocytic CASE REPORT

infiltration in a skin biopsy (1). A 54-year-old male patient was admitted to our
Most of the leeches are ectoparasites and are living polyclinic complaining of an itchy red skin lesion in his
organisms that feed by blood sucking (3). Leeches neck over the last two weeks. He reported that leech
have been used in the treatment of certain diseases therapy was applied to the areas corresponding to the
since ancient times, (3) and are mainly used for zone of redness in his neck four months ago.
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Figure 1. The dermatological examination, there were two to

three erythematous, central normal-looking, infiltrated plaques
in his neck.

Figure 2 a. x40 H&E- perivascular lymphocyte infiltration in
the dermis b. x40 H&E- perivascular lymphocyte infiltration
in the dermis ¢. x40 Immunohistochemical CD-3 positive
lymphocytes

The medical history of the patient had no additional features
other than leech therapy. On dermatological examination,
there were two to three erythematous, central normal-looking,
infiltrated plaques in his neck (Figure 1). In terms of fungi, the
native examination was negative.

In terms of a differential diagnosis, a skin biopsy was performed
with polymorphic light eruption, cutaneous sarcoidosis,
cutaneous lupus erythematosus, discoid lupus erythematosus,
lupus tumidus, and lymphocytoma cutis preliminary diagnoses. A
histopathological examination revealed mild hyperkeratosis of the
epidermis and perivascular CD3 + intense patch-like lymphocytic
infiltration of cells in the papillary and reticular dermis (Figure
2). The findings were consistent with Jessner’s lymphocytic
infiltration. Because no other trigger could be detected, it was
thought that the cutaneous pseudolymphoma was due to leech
therapy.

The patient was treated with intralesional corticosteroid, and at
an inspection one month after treatment inspection, the lesions
were regressed, and no recurrence was observed after six months
of follow-up. Informed consent was obtained from the patient for
the publication of this case report and images.

DISCUSSION

Cutaneous pseudolymphoma allude to a heterogenous group
of benign hyperplastic lymphoid infiltrates of the skin (1). The
etiopathogenesis of the disease is unclear; it is thought that
cutaneous pseudolymphomas may be associated with drugs
(antidepressant, phenothiazine, benzodiazepine, lithium,

anticonvulsants), trauma (arthropod bites, tattoos, vaccines,
foreign matter injections), microbial agents (Borrelia burgdorferi,
Helicobacter pylori) (1). The microscopic outlook can imitate
cutaneous lymphomas clinically and/or histologically, but the
clinical process is benign (6). Progression to cutaneous lymphoma
has been observed but is an uncommon phenomenon (6). In
addition to cutaneous lymphomas, a diagnosis can also be
confused with polymorphic light eruption, cutaneous sarcoidosis,
cutaneous lupus erythematosus, discoid lupus erythematosus,
and lupus tumidus (7). Differential diagnosis is very important
in terms of mixing with other important diseases. Cutaneous
pseudolymphoma is very difficult to clinically differentiate with
other differential diagnoses. Although the diagnosis of cutaneous
pseudolymphoma can be made by histopathological examination,
it is sometimes difficult to distinguish between malignant or
benign cutaneous lymphocytic infiltration. Histopathologically,
the lymphoid hyperplasia of the skin shows a very exaggerated
dense nodular infiltrate that primarily covers the dermis and
shows a decrease in the deep dermis and subcutaneous adipose
tissue. The infiltrate is usually separated from the epidermis by
a pronounced “grenz zone” osit and consists largely of mature,
small large lymphocytes, histiocytes, plasma cells, dendritic
cells and eosinophils (6,7,8). The histopathology of our case was
compatible with lymphoid hyperplasia in these aspects.
Cutaneous pseudolymphoma is a chronic resistant skin pathology
with relapses. Even though the disease itself is benign, many
studies may be needed in terms of a differential diagnosis due
to the importance of such a diagnosis. The lesions are usually
asymptomatic, and symptoms such as burning and pruritus can
also be observed (8). In our case, itching was present.

Topical, intralesional, and systemic corticosteroids; antimalarials;
tetracycline; cryotherapy; radiotherapy; laser therapy; and
dapsone may be prescribed for the treatment of cutaneous
pseudolymphoma (9). However, the success of the treatment is
limited, and recurrence is frequent. In our case, our treatment
with intralesional corticosteroid treatment was successful.

The most common complication after leech therapy is the
prolongation of bleeding time. Allergic reactions to leech saliva
and some bacterial infections may also occur (10). Allergic
reactions that start as simple itching can also be seen in the form
of a burning sensation, and, even worse, can cause ulcerative
necrosis. These complications are thought to be due to toxins
found in leech saliva (11). Depending on the number of leech
bites, severe anemia can result which can lead to serious bleeding
and even death (12).

Due to the reuse of leeches, infection and scar tissue can develop
on the treated area (6). Aeromonas spp., found in leech saliva,
is the most common cause of leech infections (13). The use of
prophylactic antibiotics may reduce this risk factor.

The cause of this cutaneous pseudolymphoma was suspected to
be trauma caused by a leech bite. To the best of our knowledge,
the development of cutaneous pseudolymphoma due to leech
therapy has never been reported before.

CONCLUSION

Along with the increasing use of hirudotherapy, reports of side-
effects are likely to increase and physicians should be aware.
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A SMALL BITE ON THE EYELID

A 4-year-old boy presented with a 3 days history
of a dark colored lesion on his right upper eyelid.
The child’s mother noticed the lesion between his
lashes. He had very little pruritus and redness on his
upper eyelid. When the small lesion was gradually
getting larger, they admitted to the ophthalmology
department of Trakya University Hospital. Close
examination revealed that foreign body attached
to the eyelid margin. As a result of inspection, it
was found to be a tick (Figure 1). Tick was removed
according to procedure without leaving any residual
parts. Then, it was sent to Parasitology laboratory
for identification. It was found to be a motile, female
Hyalomma tick with microscopic examination. Patient
was sent home and followed for ocular and tick-borne
diseases during 10 days. There was no problem related
to patients’ health associated with the tick.

Hyalomma is a genus of hard-bodied ticks, common
in Asia, Europe and North Africa. It is well-known

Received/Gelis Tarihi: 11.05.2017 Accepted/Kabul Tarihi: 23.11.2018

v

Figure 1. A feeding tick (arrow) on his right upper
eyelid

vectors of viruses and parasites of human and animals.
One of the most important diseases transmitted by
Hyalomma marginatum is Crimean Congo hemorrhagic
fever. Disease affects more than 30 countries including
Turkey and most of the cases have been reported in
the middle Black Sea and northern inner Anatolia

regions in Turkey.
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Fasciola Hepatica’ya Tiirkce Kargilik Olarak;
“Kelebek” Yerine “KEPENEK” Onerisi

Kepenek Proposal As A Turkish Name for Fasciola Hepatica
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EDITORE MEKTUP;

Tium veteriner hekimler ve parazitologlar tarafindan
bilindigi tizere, insan dahil tiim memelilerde gériilen
ve karacigere yerlesen Fasciola hepatica, ilkemiz ve
tim dunyada en c¢ok koyunlarda goérilmektedir.
Dolayisiyla ilk isimlendirmeyi de buyik olasilikla
¢obanlar yapmiglardir.

Dilbilim kurallarina goére; bir nesne, madde veya
olguya isim verilirken, isim nesneyi tanimlamah veya
az ¢ok nesneyle ilgili bir cagrisim yapan isimler tercih
edilmelidir. Tark kialtarinde koyun yetistiriciligi
gbcebe yasamin ayrilmaz parcasidir. Bu nedenle
kiigitkkbas hayvan, 6zellikle koyun yetistiriciliginde,
muhtemelen bagka dillerde tam kargsiligi olmayan
yiizlerce terim bulunmakta, hatta sadece disi hayvanin
yasini ve 6zelliklerini belirtmek i¢in toklu, tokluman,
sisek, enek, yoz, kez yarma, azman gibi onlarca terim
bulunmaktadir(1,2).

Cobanlar Fasciola hepatica’ya isim verirken dogal olarak
da kendi bilgileri ve tecriibeleri 1s1g1nda, paraziti sekil
olarak giydikleri kiyafet olan kepenege benzettikleri
icin kepenek hastaligi demislerdir. Giiniimiizde bile,
Tokat gibi baz illerde yasayan yash ¢obanlar, paraziti
hala kepenek olarak isimlendirmektedirler.

Nedeni tarafimca net olarak bilinmemekle birlikte,
kepenegi tanimayan veya bilmeyen veteriner hekimler
tarafindan sehven kelebek olarak isimlendirilmis, ya
da cobanlar kibarlik olsun diye kepenegi, kelebege
dontgstarmisglerdir. Sebebi

parazitin Tiirkce, dogru kargihg: “kepenek” olmalidur.

her ne olursa olsun
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Gérunti veya ¢agrisim olarak hicbir ilgisi bulunmayan
kelebek degil.

Bilindigi tizere kelebek, viicudu pullara kaply, bir ¢ift
kanatli ve ugucu béceklere verilen genel isimdir. Oysa
Fasciola u¢gmayan, yassi, etlice, yaprak seklinde bir
parazittir. Kepenek fotografi ile Fhepatica fotografi
yan yana getirilerek incelenirse, burada ¢ne siiriilen
iddianin gerekgcesi daha kolay anlagilacak ve bu goriisi
destekleyenler artacaktur.

Parazitin Latince ismi Fasciola kékeninin de kii¢ciik
bandaj, kas demetiveyabant anlamina gelen fascia'dan
turedigi 6ne surilmektedir. Benzer sekilde parazitin
Ingilizce karsiigi olan “fluke” yassi, dil biciminde
demektir ve kdken olarak kelebek “butterfly” ile hi¢bir
ilgisi bulunmamaktadir.

Sonug olarak Fhepatica’'ya ¢obanlarin kiyafeti olan
adinin verilmesi, fasciolosis

“kepenek” icin de

“kepenek hastalig1” denmesi, gerek Tiirkce agisindan,
gerekse yapacagi cagrisim agisindan daha dogru bir

tercih olacaktir.
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