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Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin c¢ift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylll ve Aralik
aylarinda olmak tizere li¢ ayda bir yaymnlanir 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
tirlinde yayinladigi yiiksek 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 editdryel ve yayin sirecleri "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.

Tirkiye Parazitoloji Dergisi, PubMed/MEDLINE, BIOSIS-
Zoological Record, EBSCO, ProQuest, BIOSIS Previews
Biological Abstracts, CABI Abstracts and Bibliographic
Databases, SCOPUS, Embase, J-Gate, ROOT INDEXING,
TUBITAK ULAKBIM TR Dizin, EuroPub, DOAJ, ARDI, GOALI,
Hinari, OARE, CABI, Tiirk Medline ve Tirkiye Atif Dizini
tarafindan indekslenmektedir.

Makale degerlendirme ve yayin islemleri icin yazarlardan
cret talep edilmemektedir. Tiim 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 masraflari  Tirkiye Parazitoloji Dernegi
tarafindan karsilanmaktadir. Basili kopyalarda tibbi ilag,
malzeme ve cihaz Ureticilerinin 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
gorusler Tiirkiye Parazitoloji Dernegi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci'nin  degil, yazar(lar)in bilgi ve

goruslerini yansitir. Bas Editor, Editorler, Yayin Kurulu ve
Yayinci, bu gibi yazarlara ait bilgi ve gorisler igin hicbir
sorumluluk ya da ylkimliilik kabul etmemektedir.
Yayinlanan tiim icerije http:/[turkiyeparazitolderg.org/
tr/Anasayfa adresinden (icretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi (yelerine (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 acik erisim politikasi uygulanmaktadir. Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://
www.budapestopenaccessinitiative.org/  kurallari  esas
alinarak uygulanmaktadir.

Acik Erisim, “[hakem degerlendirmesinden gecmis bilimsel
literatiiriin], internet araciligiyla; 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 tiirlii yasal amac icin kullanilabilir
olmasi"dir. Cogaltma ve dagitim Uzerindeki 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
amach kullanim (satis vb.) igin 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).

Turkiye Parazitoloji Dergisi, PubMed/MEDLINE, BIOSIS-
Zoological Record, EBSCO, ProQuest, BIOSIS Previews
Biological Abstracts, CABI Abstracts and Bibliographic
Databases, SCOPUS, Embase, J-Gate, ROOT INDEXING,
TUBITAK ULAKBIM TR Dizin, EuroPub, DOAJ, ARDI, GOALI,
Hinari, OARE, CABI, Tirk Medline ve Tirkiye Atif Dizini
tarafindan indekslenmektedir.

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.

Editor in Chief
Yusuf Ozbel, MD, Prof

Address: Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, 35100 Bornova-izmir, Turkey

Phone: +90 232 390 47 24 [ +90 232 373 00 08
Fax: +90 232 388 13 47

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

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
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.

access”

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 sirecleri, “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. Tuirkiye Parazitoloji Dergisi'nin editoryel
ve vyayin strecleri, "Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice)”
ilkelerine uygun olarak yiiriitilmektedir.

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yaymna kabulii icin en O6nemli kriterlerdir.
Gonderilen yazilarin daha dnce baska bir elektronik ya da
basili dergide, kitapta veya farkl bir ortamda sunulmamis ya
dayayinlanmamis olmasi gerekir. Daha dnce baska bir dergiye
gonderilen ancak yayina kabul edilmeyen yazilar hakkinda
dergi onceden bilgilendirilmelidir. Bu yazilarin eski hakem
raporlarinin Yayin Kuruluna génderilmesi degerlendirme
stiresinin hizlanmasini saglayacaktir. Toplantilarda sunulan
calismalar icin, sunum vyapilan organizasyonun tam ad,
tarihi, sehri ve Ulkesi belirtilmelidir.

Tirkiye Parazitoloji Dergisi'ne gonderilen tlim makaleler
cift-kér hakem degerlendirme siirecinden gecmektedir.
Tarafsiz degerlendirme siirecini saglamak icin her makale
alanlarinda uzman en az iki dis-bagimsiz hakem tarafindan
degerlendirilir. Dergi Yayin Kurulu {Uyeleri tarafindan
gonderilecek makalelerin degerlendirme sirecleri, davet
edilecek dis bagimsiz editorler tarafindan yonetilecektir.
Biitiin makalelerin karar verme siireclerinde nihai karar
yetkisi Bas Editor'dedir.

Arastirmalarin  kabul edilen etik kurallar cercevesinde
yapildigini temin etmek icin yazarlarin etik uygunluk
konusunda bilgi vermeleri gerekmektedir. insanlar tizerinde
yapilan klinik ve deneysel calismalar, ila¢ 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 tizerinde yapilmis deneysel calismalarin
sonuclarini bildiren yazilarda, ¢calismanin yapildigi kisilere
uygulanan prosediirlerin niteligi tlmuyle aciklandiktan
sonra, onaylarinin alindigina iliskin bir aciklama ile onay
alinan etik kuruladive onay numarasina makalenin Yontemler
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bolimiinde yer verilmelidir. Hastalarin  kimliklerinin
gizliligini korumak yazarlarin sorumlulugundadir. Hastalarin
kimligini aciga cikarabilecek fotograflar icin hastadan ya da
yasal temsilcilerinden alinan imzali izinlerin de gonderilmesi
gereklidir. Hayvanlar Uzerinde yapilan calismalar icin de
uluslararasi etik kurallara uygunlugu gosteren komite onayi
ilgili hayvan etik kurulundan alinmalidir. Hayvanlar lizerinde
yapilan ¢alismalarda etik kurul onayinin yani sira, hayvanlara
agri, aci ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtiimelidir.

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 bdlimiiniin  gecerliligi
ve dogruluguna iliskin sorularin uygun sekilde
sorusturuldugunun ve c¢dziimlendiginin  garantisini

vermek amaciyla calismanin her ydnlnden sorumlu
olmayi kabul etmek.

Bir yazar, cahismada katki sagladigi kisimlarin sorumlulugunu
almasina ek olarak, diger vyazarlarin calismanin hangi
kisimlarindan sorumlu oldugunu da teshis edebilmelidir.
Ayrica, yazarlar birbirlerinin katkilarinin biittinliigtine gliven
duymallardir.

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

Yazarhk haklarina uygun hareket etmek ve hayalet ya da ltituf
yazarhigin 6nlenmesini saglamak amaciyla sorumlu yazarlar
makale yiikleme siirecinde www.turkiyeparazitolderg.org
adresinden erisilebilen Yazar Katki Formu'nu imzalamah
ve taranmig versiyonunu vyaziyla birlikte gdndermelidir.
Yayin Kurulu'nun gdnderilen bir makalede “lituf yazarhk"
oldugundan stiphelenmesi durumunda so6z konusu makale
degerlendirme  yapilmaksizin  reddedilecektir. ~ Makale
gonderimi kapsaminda; sorumlu yazar makale gdnderim
ve degerlendirme siirecleri boyunca vyazarlik ile ilgili
tim sorumlulugu kabul ettigini bildiren kisa bir &n yazi
gondermelidir.

Turkiye Parazitoloji  Dergisi; gonderilen  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.
ihtiyac duyuldugunda Yayin Kurulu'nun kendi iginde
cozemedigi konular igin tarafsiz bir temsilci atanmaktadir.
itiraz ve sikayetler icin karar verme siireclerinde nihai karari
Bas Editor verecektir.

Tirkiye Parazitoloji Dergisi ‘ne makale gonderen yazarlar
makalelerinin telif haklarini Tlrkiye Parazitoloji Dernegi'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 Tirkiye Parazitoloji Dergisi, Bas Editdr, Editorler,
Yayin Kurulu ve Yayinci'nin degil, yazar(lar)in bakis acilarini
yansitir. Bas Editor, Editorler, Yayin Kurulu ve Yayinci bu gibi
durumlar icin hicbir sorumluluk ya da ylkiimlilik kabul
etmemektedir. Yayinlanan icerik ile ilgili tim 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 génderim sirasinda
online makale sistemine vyiiklemeleri gerekmektedir.
Bu formlara www.turkiyeparazitolderg.org adresinden
erisilebilmektedir.

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

e Makalenin Tiirkce ve ingilizce baslklari 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,

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

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

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

Makale Tiirleri

Ozgiin Arastirma: Ana metin "Giris", "Yéntemler”, "Bulgular”,
“Tartisma” ve Sonug” alt bashklarini 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 g6re 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 boliimii icinde
ayri bir alt baslik olarak yazilmal ve kullanilan yazihm
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 segilip davet edilir.
Ozet, anahtar sozciik, tablo, sekil, resim ve diger gérseller
kullaniimaz.

turkiyeparazitolderg.org
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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 duizeyi
anlatan, tartisan, degerlendiren ve gelecekte vyapilacak
olan calismalara yon veren bir formatta hazirlanmalidir.
Ana metin "Giris", "Klinik ve Arastirma Etkileri" ve "Sonuc¢”
bollimlerini icermelidir. Derleme tiirlindeki yazilarla ilgili
kisitlamalar i¢in 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 oneren, kitaplarda
yer verilmeyen bilgileri yansitan, ilgi cekici ve 0Ogretici
ozelligi olan olgular yaymna kabul edilmektedir. Ana metin;
"Giris", "Olgu Sunumu”, "Tartisma” ve Sonuc" alt bashklarini
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 sozciik, 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 yazilmali 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 2200 (Alt baghikly) =0 6 toplan"tda
15 resim
10yada
Derleme 5000 250 50 6 toplamda
20 resim
10yada
Olgu 1000 | 200 15 Tablo | toplamda
Sunumu .
yok 20 resim
Editore g
Mektup 500 Uygulanamaz | 5 LRI R
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 igcinde “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 Altyazilar

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yiiklenmelidir. Gorseller bir
Word dosyasi dokiimani ya da ana dokliman icerisinde
sunulmamalidir. Alt birimlere ayrilan gorseller oldugunda,
alt birimler tek bir gorsel igerisinde verilmemelidir. Her
bir alt birim sisteme ayri bir dosya olarak ylklenmelidir.
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 olmahdir. Bu sebeple, resimlerde yer alan kisi ve
kurum bilgileri de korlestirilmelidir. Gorsellerin minimum
cozlintirliigli 300DPI olmalidir. Degerlendirme siirecindeki
aksakhklari 6nlemek icin gonderilen bitin gorsellerin
¢Ozlinirliglu net ve boyutu blyik (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almalidir.

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

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

Ana metin icerisinde cihaz, yazilm, ila¢ vb. Uriinlerden
bahsedildiginde driinlin ismi, dreticisi, Uretildigi sehir ve
tilke bilgisini iceren riin bilgisi parantez icinde verilmelidir;
"Discovery St PET/CT scanner (General Electric, Milwaukee,
WI, USA)"

Tim kaynaklar, tablolar ve resimlere ana metin icinde uygun
olan yerlerde siraylanumara verilerek atif yapiimaldir.

Ozgiin  arastirmalarin  kisitlamalari,  engelleri  ve
yetersizliklerinden Sonuc¢ paragrafi  Oncesi  “Tartisma”
bollimiinde bahsedilmelidir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih edilmelidir.
Atif yapilan erken cevrimici makalelerin DOl numaralari
mutlaka  saglanmalidir. ~ Kaynaklarin ~ dogrulugundan
yazarlar sorumludur. Dergi isimleri Index Medicus/Medline/
PubMed'de yer alan dergi kisaltmalari ile uyumlu olarak
kisaltilmahdir. 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" konulmahdir. 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 |CMJE 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.

turkiyeparazitolderg.org

A-XVII

TUrk

2]

| Dergi

PARAZITOLOJ




2]

| Dergi

PARAZITOLOS

Turk

INSTRUCTIONS FOR AUTHORS

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 i
images
Revi 10 or
eview 5000 | 250 50 total of 20
Article 6 .
images
No 10 or
Case Report | 1000 | 200 15 total of 20
tables | .
images
. 10 or
Technical 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, Ivanovi¢
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 Enstitist, 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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EDITORDEN

Bu sayimizi da Coronaviris'in sebep oldugu COVID-19 hastaliginin kiresel ve ulusal boyutta yiiritilen miicadelenin
devam ettigi ginlerde ¢ikartiyoruz. Buginlerde hayatimiza giren “yeni normal” olarak tanimlanan zaman sirecini
yasamaktayiz ancak toplumsal/bireysel katilimin tam olarak saglanamamasi nedeniyle olgu sayilarinin maalesef
tekrar artmaya basladigi ginlerdeyiz. Cok sayida istek gelmesi nedeniyle dergimizin vizyonu geregi virislerle ilgili

makaleleri yayinlayamadigimizi buradan da belirtmek isterim.

Bu sayimizi, sekiz 6zgin arastirma makalesi, bir derleme ve dért olgu sunumu olmak izere 13 makale ile
cikarmaktayiz. Ozgiin arastrmalar arasinda; Kuzey Kibris Tirk Cumhuriyeti'nde son ic yilda kaydedilen
sitma olgu verileri, istanbul’da bagirsak parazitlerinin son yedi yillik dagilimi ile ilgili veriler, Sanlurfa’da kistik
Ekinokokkoz olgularinin cerrahi acidan degerlendirilmesini iceren bulgular, ile Kayseri ilimizdeki kum sinegi
faunasi verileri ile uyuz hastaliginin laboratuvar tanisinda yéntem karsilastirmasini iceren bulgular sunulmaktadir.
Agri yéresi sigirlarinda karaciger trematod yayginliginin yani sira Iran ve Afganistan’dan gelen iki ayri makaleye
de yer vermekteyiz. Derleme makalemizde ise ilkemizin 6nemli sorunlarindan olan vektérlerle bulasan zoonotik
hastaliklarin kisa bir degerlendirmesini bu sayimizda dikkatinize sunmaktayiz. Olgu sunumlarinda ise ilging

bulacaginizi diisindigimiz dért farkl konuda olguya detayli olarak yer verilmistir.

Dergimize génderilen yazlarda SCl/SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda
dergimizde yer alan makalelere atif yapilmasinin, dergimizin bu endekse basvuru siirecinde biyiik 6nem tasidigini
yeniden belirtmek isterim. Bilim alanimizin en &nemli unsurlarindan ve bizleri giiclendiren araglarindan biri
olan “Tirkiye Parazitoloji Dergisi’'nin” bu sayisinin da bilimsel ¢calismalariniza ve birikimlerinize yararl olmasini

umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Kuzey Kibris’ta 2016-2019 Yillar1 Arasindaki
Import Sitma Olgularinin Degerlendirilmesi: Ik
Veriler

Evaluation of Imported Malaria Cases in Northern Cyprus between 2016
and 2019: First Data Series
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0z

Amag: Sitma, giiniimiizde halen baz1 bolgelerde yiiksek mortalite ile seyreden bir enfeksiyondur. Ozellikle hastaligin endemik
oldugu Afrika tlkelerinden, eradike edildigi bolgelere seyahat eden insanlar nedeniyle gelecekte de 6nemini koruyacag:
distntlmektedir. Calismamiz, Kuzey Kibris Tark Cumhuriyetinde import sitma olgularindaki artiga dikkat ¢cekmek amaciyla
yapilmistir.

Yontemler: Calismamizda, 2016-2019 tarihleri arasinda hastanemizde sitma tanisi almig 13 sitma olgusu incelemeye alindi.
Tam olgular klinik olarak degerlendirildikten sonra tani amaciyla; Giemsa boyali ince yayma ve kalin damla preparatlar: incelendsi,
ayrica malarya hizli antijen testleri ve bes hastaya gercek-zamanli polimeraz zincir reaksiyonu ile genotip tayini yapildi. Hastalar
yas, cinsiyet ve mevsimsel acidan degerlendirildi.

Bulgular: Sitma olgularinin 11'i (%84,4) erkek ve 2’si (%15,6) kadind1. Sitma enfeksiyonu ile cinsiyet arasindaki fark istatistiksel
agidan anlamsiz bulundu (p=0,358). Hastalarin 10'unda (%76,9) Plasmodium falciparum, 2’sinde (%15,4) Plasmodium vivax ve
T’inde (%7,7) Plasmodium ovale sitmasi saptandi. Yillar icinde, 2019 yilindaki olgu sayis1 (n=9) diger yillara gére anlamli derecede
artmugts (p=0,003). Ayrica sitmanin en stk sohbahar mevsiminde (8/13, %61,5) goruldugi tespit edildi.

Sonug: Kuzey Kibris'ta sitmanin eradikasyonu bagari ile saglanmig olmakla birlikte, giiniimiizde import olgularin artmasindan
dolay1 yerli olgu artis1 acisindan bir risk olarak goriilmektedir. Ozellikle endemik bolgeden seyahat ykiisti bulunan, ates ve titreme
bulgular1 olan ve laboratuvar testlerinde trombositopeni saptanan hastalarda sitma enfeksiyonu ilk olarak akla gelmelidir. .
Anahtar Kelimeler: Kuzey Kibris Tirk Cumhuriyeti, sitma, Plasmodium, import

ABSTRACT

Objective: In present times, malaria remains an infectious disease with a high mortality rate in some regions of the world. It is
predicted to preserve its importance as a disease in the future because of the traveling human populations from malaria-endemic
African countries into the regions where malaria has been eradicated. The objective of this study is to evaluate the increasing
imported malaria cases in the Turkish Republic of Northern Cyprus.

Methods: In this study, we investigated 13 patients who were diagnosed with malaria between 2016 and 2019. We clinically
evaluated all the cases. More importantly, we made the diagnosis of these patients by Giemsa-stained thin and thick blood smears,
rapid malaria antigen tests, and genotyping (only for five patients) by real-time polymerase chain reaction. Additionally, we
evaluated patients with malaria in terms of age, gender, and seasons.

Results: In the diagnosed malaria cases, 11 (84.4%) of them were male and 2 (15.6%) were female. There was no significance
between malaria infection and gender (p=0.358). Plasmodium falciparum, Plasmodium vivax, and Plasmodium ovale infection were
detected in ten patients (76.9%), two (15.4%) patients, and one (7.7%) patient, respectively. There was a significant increase
(p=0.003) in the malaria cases in 2019 (n=9). The seasonal comparison revealed that malaria infections are most common in
autumn (8/13, 61.5%).
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Conclusion: Despite the eradication of malaria in Turkish Republic of Northern Cyprus, the rising number of recently imported cases increases the risk of
emerging local cases. Malaria infection should be immediately suspected, particularly, in foreign patients who travel from the malaria-endemic region and
present with symptoms such as fever and shivering if the laboratory findings especially detect thrombocytopenia.

Keywords: Turkish Republic of Northern Cyprus, malaria, Plasmodium, imported

GIRig

Sitma, Plasmodium cinsi parazitlerin neden oldugu, etkili
tedavisinin olmasina ragmen halen tropikal ve subtropikal
bolgelerde ciddi derecede mortalite olusturan bir enfeksiyon
hastaligidir (1,2). Dinya Saglik Orgiitii (DSO) verilerine gore
2017 yili itiban ile 87 tilkede toplam 219 milyon sitma olgusu
bildirilmistir. Yine 2017'de gériilen sitma olgularinin %92’si Afrika
kitasi, %5t Guney-Dogu Asya ve %2’si Dogu Akdeniz Bolgesi'nde
tespit edilmistir. Ayni yil sitma kaynakli olgulardan 435 bin
olum oldugu rapor edilmis ve tim sitma kaynakli 6lumlerin
%9311 Afrika kitasinda gorilmiigtiir (3,4). Endemik bolgelerdeki
nifusun artmasi, gé¢ ve niifus hareketleri, kiresel 1sinma,
insektisitlere kars: sivrisineklerin ve antimalaryal ilaglara kars:
Plasmodium tiirlerinin gelistirdigi diren¢ nedenlerinden dolay:
sitma enfeksiyonunun gelecekte de énemli saglik sorunlarindan
biri olacag: éngérillmektedir (5).

Kibris, Akdeniz’in bircok bélgesinde oldugu gibi, yuzyillarca
sitmadan en ¢ok etkilenen boélgelerdendi. Fakat 1946-1950 yillar
arasinda adada gerceklestirilen ‘Malarya Eradikasyon Projesi’
kapsaminda, Plasmodium parazitlerinin tasiyicisi olan Anopheles
sivrisineginin tumiiyle yok edilmesi ve bataklik alanlarin
kurutulmas: ile sitma eradikasyonunda basariya ulagilmigtir (6).
Gunumizde ise Kuzey Kibris'ta yerli sitma olgusu gérilmemesine
ragmen, hastaligin endemik oldugu bélgelerden é6zellikle 6grenim
gérmek ve caligmak amaciyla adaya gelen kisilerin artmasi
sonucu ithal olgular gérilmeye baslanmistir. Kuzey Kibris Tirk
Cumbhuriyeti (KKTC) Saghk Bakanlg: verilerine goére adada
2014-2018 yillar: arasinda toplam 39 import sitma olgusu rapor
edilmigtir (7). Calismamiz, Kuzey Kibris'taki yurt disi kaynakh
sitma olgularindaki artiga dikkat cekmek amaciyla sunulmustur.

YONTEMLER

Calisma Grubu: Ocak 2016-Aralik 2019 yillann arasinda
hastanemizde toplam 31 hastada sitma enfeksiyonundan
stiphelenildi. Bu hastalarin 13’iine (%42) sitma tanisi kondu ve bu
hastalar ¢caligma grubumuzu olusturdu.

Mikroskopik inceleme: Sitma siiphesiyle laboratuvarimiza
gelen tum kan oOrneklerinden ince yayma ve kalin damla
preparatlar1 hazirlanip, Giemsa ile boyandi. Yaymalar kuru sicak
havada kurutulduktan sonra, 3 dakika metanolde bekletildi.
Daha sonra metanoliin fazlasi dokiliip, su ile ytkama yapmadan
direkt olarak kurumaya birakildi. Tamamen kuruyan yaymalar
% sulandinlmig (1 mL distile suya 2 damla Giemsa) Giemsa
soliisyonu ile 25 dakika muamele edildikten sonra su ile yikanip
tekrardan kurutma iglemi gerceklestirildi. Kan preparatlari,
mutlaka en az bir enfeksiyon hastaliklar1 ve klinik mikrobiyoloji
uzmani tarafindan x100 objektifte immersiyon yag: kullanilarak
incelendi.

Antijen Testleri: Calisgma grubumuzda bulunan tiim hastalar
(n=13) i¢cin Pf/Pv malarya Hizli Tami testi (duyarlibk ve
ozgilluk swrasiyla Pf: %91,6, %97,9; Pv: %100, %99) dretici
firmanin 6nerileri dogrultusunda calisildi. Yalmizca bir hastanin

mikroskopik incelemesi sitma agisindan pozitif ve Pf/Pv antijen
testi negatif bulundugundan dolay1 Pf/Pan malarya hizli tam
kiti (duyarhilik ve ézgullik sirasiyla % >98, % >99,9) yine uretici
firmanin 6nerdigi sekilde yapildi ve Pan bélgesinde pozitif bant
gozlendi.

Genotip Tayini: Hastanemizde sitma tanisi almig 13 hastanin
yalmizca Nisan 2019- Eylil 2019 tarihleri arasinda saptanan beg
tanesine genotip tayini yapilabildi. Mikroskopi ve Antijen testleri
pozitif saptanan bu hastalara ait tam kan érnekleri hastanemiz
Mikrobiyoloji Laboratuvarr’nda -80 °C’de muhafaza edilip, Manisa
Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Laboratuvarr’na
Plasmodium tiplendirilmesi amacyla gonderildi. Bu amagcla,
High Pure PCR Template Preparation Kiti ile DNA izolasyonu ve
Fast-Track FTD Malaria Differentiation kiti kullanilarak gercek
zamanl polimeraz zincir reaksiyonu gerceklegtirildi.

Klinik ve Laboratuvar Verileri: Calismamizdaki tium hastalar,
yas, cinsiyet, uyruk ve seyahat ettigi tilke acisindan degerlendirildi.
Hastalara ait tum klinik ve laboratuvar bulgularn retrospektif
olarak hastane kayit sisteminden alindi ve incelendi. Ayrica
sitma enfeksiyonunun adamizda gériilme siklig: ile mevsimsel
bir iligkisinin olup olmadigini arastirmak adina, hastalarin
enfeksiyonu aldig1 ay ve mevsim de géz éniinde bulunduruldu.

istatistiksel Analiz

Verilerin tiim istatistiksel analizlerinde SPSS Demo Ver 22
programi kullanildi. Istatistiksel anlamlilig1 belirlemek amaciyla
Pearson ki-kare ve Fisher’in kesin ki-kare testlerine bagvuruldu ve
p<0,05 anlamli kabul edildi.

Tam sitma hastalarimiz icin, hasta onam formu hazirlanip,
onamlar1 alindi. Yakin Dogu Universitesi, Bilimsel Arastirmalar
Etik Kurulu'nun 19.12.2019 tarihinde diizenledigi toplantisindan
YDU/2019/75-954 proje numarast ile etik kurul onay: alindu.

BULGULAR

Hastanemizde, sitma tanisi almig 13 olgunun 111 (%84,6) erkek
ve 2’si (%15,4) kadin iken, yas ortalamalar1 24,92+7,73 (18-
40 arasinda) idi. Sitma enfeksiyonu gériilme sikhigy ile cinsiyet
arasinda istatistiksel olarak anlamli bir iligki bulunmamigtir
(p=0,358).

On (%76,9) kiside Plasmodium falciparum, 2 (%15,4) kiside
Plasmodium vivax ve 1 (%7,7) kiside ise Plasmodium ovale sitmasi
tespit edilmigtir. Hicbir hastada miks sitma enfeksiyonuna
rastlanmamistir.  Ozellikle 2019 yilindaki olgu sayisinin
istatistiksel olarak anlamli derecede arttigi (9/13, %69)
gorilmektedir (p=0,003). Yillara gére sitma olgu sayisinin
dagilimi Sekil 1'de gosterilmistir.

P. falciparum ve P. vivax tanis1 alan iki olgu (2/13, %15,4) Tiirkiye
Cumbhuriyeti (T.C.) vatandas: iken, geriye kalan tim olgular
(11/13, %84,6) Nijerya uyrukluydu. P. falciparum ile enfekte T.C.
vatandaginin Afrika'da ¢alisan ve tlkemize tatil amaciyla geldigi
anamnezinden tespit edilmistir. P. vivax saptanan diger T.C.
uyruklu kisi ise gegmigte sitma éykiisiiniin olmasi nedeniyle niiks
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olgu olarak kabul edilmigtir. Caligmamizda, KKTC vatandas: olan
sitma olgusu saptanmamugstir. Hastanemizde tanisi konan sitma
hastalarina ait bilgiler Tablo 1’de verilmistir.

Aylara goére sitma olgularinin dagilimi incelendigi zaman Nisan
(1/13, %7,7), Haziran (3/13, %23,1), Agustos (1/13, %7,7),
Eylul (3/13, %23,1), Ekim (4/13, %30,8) ve Kasim (1/13, %7,7)
aylarinda sitma olgularina rastlandigr gorilmustiir. Mevsimler
ile kargilagtirma yapildig: zaman ise sitmanin ilkemizde en sik
sonbahar (8/13, %61,5) ve yaz (4/13, %30,8) aylarinda tespit
edildigi anlagilmaktadir. flkbahar aylarinda yalnizca 1 (%7,7)
olgu goriilurken, kis aylarinda hicbir sitma hastas: izlenmemistir
(Tablo 2).

Sitma Hasta Sayis1
S = N Wk U0
.

2016

2017 2018

Yil

Sekil 1. Yillara gore sitma olgu sayisinin dagilimi

2019

Olgularimizin yalnizca 5 tanesine genotip tayini yapilmigtir (Sekil
2). Bu hastalarin 1 tanesine P. ovale (Sekil 3) ve diger 4 tanesine
ise P. falciparum (Sekil 4) tanisi konmustur. Bu hastalara ait
laboratuvar bulgular: Tablo 3’te verilmektedir.

Tum sitma hastalarimizin laboratuvar bulgularinda, trombosit
digukligt (trombositopeni) ve C-reaktif protein yiiksekliginde
istatistiksel olarak anlamli bir fark gorilmustir (sirasiyla
p=0,000, p=0,005). Buna ragmen, kan sayimindaki beyaz kan
hiicresi, kirmizi kan hiicresi ve hemoglobin diizeylerindeki farklar

Tablo 1. Sitma olgularina ait bilgiler

Cinsiyet Yas Uyruk Plasmodium tiirii
Kadin 18 Nijerya P. falciparum
Kadin 19 Nijerya P falciparum
Erkek 40 T.C. P vivax
Erkek 20 Nijerya P vivax
Erkek 18 Nijerya P. falciparum
Erkek 36 T.C. P. falciparum
Erkek 37 Nijerya P ovale
Erkek 24 Nijerya P. falciparum
Erkek 27 Nijerya P. falciparum
Erkek 23 Nijerya P. falciparum
Erkek 20 Nijerya P. falciparum
Erkek 22 Nijerya P. falciparum
Erkek 20 Nijerya P. falciparum

Tablo 2. Hastanemizde saptanan sitma olgularinin ay ve mevsimlere gore dagilimi

Mevsim ilkbahar Yaz Sonbahar Kis
Ay Mart Nisan | Mayis | Haziran | Temmuz | Agustos Eylil Ekim Kasim Aralik Ocak Subat
Olgu (n) - 1 - 3 - 1 3 4 1 - - -
Toplam 1(%7,7) 4 (%30,8) 8 (%61,5) 0 (%0)
05 035 =
. : it
P. falciparum - —— || | P-malarice 1l
04 ol & - "'/,
) 025
g g
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Sekil 2. Sitma olgularinin PZR sonuglar:

PZR: Polimeraz zincir reaksiyonu
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Sekil 3. Plasmodium ovale hastasinin Giemsa boyali ince yayma
goruntist

Sekil 4. Plasmodium falciparum saptanan T.C. uyruklu hastaya
ait Giemsa boyali ince yayma gériintiisi

TC: Tirkiye Cumhuriyeti

istatistiksel olarak oénemsiz bulunmugtur (swrasiyla p=0,240,
p=0,667,p=0,487). Ates, igtime, titreme, bag agris1 ve halsizlik tiim
olgularda ortakti. Klinik bulgulardan ise splenomegali 13 (%100),
hepatomegali 9 (%69,2) ve sarilik 3 (%23,1) kigide gorilmusgtur.
Yalnizca 2 (%15,4) hastada konfiizyon rapor edilmigtir. Tedavi
uygulanan hastalarin hepsi sifa ile taburcu edilmisgtir.

TARTISMA ve SONUC

Dunya genelindeki artan sanayilesme, popiilasyonlarin biiytimesi
ve ekonomilerdeki kalkinmalar tilkeler arasinda daha siki bir
iligkinin olugmasina neden olmustur. Bu sonuclarin yansimasi
olarak, yeni is alanlar1 yaratmak adina iilkeler arasi seyahatlerde
artig gorilmektedir. Dolayisiyla, gerek is gerekse o6grenim
amaayla seyahat eden kigiler, enfeksiyon hastaliklarimin farklh
bolgelere taginmasina olanak saglamaktadir (8).

Sitma, hastaligin vektérii olan Anopheles  sivrisineklerinin
bulunmadig1 Giiney ve Orta Pasifik adalar hari¢ tim dinyada
goriilebilen, hatta tropikal bolgelerde yaygin olarak rastlanan bir
enfeksiyon hastahigidir (9). Tirkiye'de ¢ok uzun yillardan beri
endemik olarak gérillen Plasmodium vivax, 2012 yili itibari ile
tilkeden eradike edilmis ve bu sonu¢ da, DSO 2016 raporunda
bildirilmigtir. Giniimiizde Turkiye'de bazi niiks olgular haric,
yerli sitma olgusu gérilmemekle birlikte, Plasmodium falciparum,
Plamodium vivax, Plasmodium knowlesi ve Plasmodium falciparum/
Plasmodium vivax miks enfeksiyonlar1 olmak tzere yurt disi
kaynakh sporadik olgular tespit edilmektedir (2,5,10). Tiirkiye'de
saptananithal sitmaolgularina, yaklasik %75 oraninda Plasmodium
falciparum neden olmaktadir. Bu olgularin ¢ogu, genellikle
sitmanin endemik oldugu Afrika tilkelerinden gelmektedir. Yurt
dis1 kaynakli olgularin yaklasik %20’sini olugturan Plasmodium
vivax enfeksiyonlari ise genellikle fran, Pakistan ve Afganistan
gibi iilkelerden alinmaktadir (11).

Sitma, KKTCde bildirimi zorunlu hastaliklar arasinda yer
almaktadir (7). Ulkemizde yerli sitma olgusu gorilmemekle

Tablo 3. Genotip tayini yapilmis bes sitma olgusunun laboratuvar verileri

Olgular Olgu1 Olgu 2 Olgu 3 Olgu 4 Olgu 5
Cinsiyet Erkek Erkek Erkek Erkek Erkek

Yas 37 24 27 18 36

Seyahat ettigi iilke Nijerya Nijerya Nijerya Nijerya Nijerya*
WBC (x10%/ulL) 3,28 6,18 3,60 4,35 7,70

RBC (x10%/uL) 6,14 5,25 5,25 5,23 4,53
Hemoglobin (g/dL) 15,2 14,3 14,7 13,5 14,2

PLT (x10%/uL) 114 54 63 58 80

CRP (mg/dL) 5,83 15,52 13,83 12,29 11,77

ALT (U/L) 21 44 29 16 151

AST (U/L) 21 60 29 17 111

Ure (mg/dL) 26 29 36 16 24
Kreatinin (mg/dL) 1,08 1,25 1,27 0,75 0,74

Total Bilirubin (mg/dL) - 2,7 - 1 -

Periferik yayma Pozitif Pozitif Pozitif Pozitif Pozitif

PZR P ovale P. falciparum P. falciparum P. falciparum P. falciparum
Tedavi AL + Dox AL AL AL AL

WBC: Beyaz kan hiicresi, RBC: Kirmiz1 kan hiicresi, PLT: Platelet/Trombosit, CRP: C—reflktif protein, ALT: Alanin aminotransferaz, AST: Aspartat aminotrasferaz,
PZR: Polimeraz zincir reaksiyonu, AL: Artemether/Lumefantrine, Dox: Doksisiklin, *: Ulkemize tatil amaciyla gelmis, Nijerya'da ¢alismakta olan T.C. uyruklu hasta,
TC: Tirkiye Cumhuruyeti
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birlikte, son yillarda artan yabana 6grenci sayisina paralel olarak
yurtdisi kaynakli import olgularda artis izlenmistir. Ozellikle
hastaligin endemik oldugu Afrika tlkelerinden ¢alisma ve/veya
6grenim gérmek amaciyla Kuzey Kibris’a seyahat eden kisilere
sitma tanis1 konmaktadir. Adada, sitmanin vektérii olan Anopheles
sivrisineklerinin 1950 yilindan itibaren ortadan kaldirildig:
bildirilmektedir (6). Fakat 2009 yilinda Giiney Kibris bélgesinde
yapilan bir calisgmada Plasmodium parazitlerini tasiyan Anopheles
sivrisineklerinin (6rnegin: Anopheles sacharovi) giinimiizde var
oldugu gosterilmistir (12). Dolayisiyla endemik bolgelerden
iilkemize herhangi bir sebeple gelen sitma hastalarinin, adada
eradike edilen yerli sitma enfeksiyonunun yeniden gériilmesinde
buytk bir risk faktoéri oldugu agiktur.

Bat1 Afrika’da 2014 yilinda ¢ikan Ebola salgini sirasinda tilkeye
bu rota iizerinden gelen tiim yolculardan, iilke girig kapilarinda
bulunan termal kamera izlemi sirasinda, sekiz kisiye sitma tanisi
¢ok kisa bir siirede konulmustur. Ancak ates bulgusu olmayan
hastalarin kameralardan kolaylikla ge¢mesi ve inkiibasyon
dénemini tamamladiktan sonra ada i¢inde sitma bulgularn
gostermesi, olgu sayisinin resmi kayitlara gecen olgulardan
daha fazla oldugunu gostermektedir. Bu diisiinceye neden olan
tespitimiz ise, klorokin direncli bélgelerden gelen hastalarin
tedavisinde, Artemeter/Lumefantrin (AL) bulmakta =zorluk
cekildigi zaman, ilaglarin hasta yakinlar: tarafindan kisa zamanda
bize ulastirlmasi olmustur. Kuzey Kibrisa égrenim gérmek
amacyla gelen 6grenciler, kendi tulkelerinden tedarik ettikleri
malarya hizhi kart testleri ve antimalaryal ilaglar1 yanlarinda
getirmektedir. Bu kigiler, yiiksek ates ve sitma semptomlariyla
karsilastiklar hastaneye  bagvuru  yapmadan
beraberlerinde getirdikleri antimalaryal ilaglar1 kullanarak kendi
kendilerini tedavi etmektedirler. Bu sebeplerden dolays, hastaneye
basvuru yapmayan bu hastalar, Kuzey Kibris'taki gercek ithal
sitma prevalansini saptamamzi olanaksiz hale getirmektedir.

zaman,

Kuzey Kibris cografik agidan, basta Afrika tilkeleri olmak tizere
bircok iilkeden gé¢ almaktadir. Gelen kisilerin cogu, iilkede
bulunan tniversitelerde 6grenim goérmekte veya herhangi
bir meslekte calisan kesimi olusturmaktadir. Yiiksekégrenim
sektérii hemen hemen tim diger sektérlere sagladig: katkidan
dolay1 tilke ekonomisi agisindan lokomotif gorevi olan bir
sektér konumundadir. KKTC'de yiiksekégrenim sektori yillar
i¢cinde buyimekte olup, 6zellikle 2011 yilindan itibaren égrenci
sayist hizli bir gekilde artmigtir. Gelinen noktada, 2016-2017
déneminde tilkede bulunan égrenci sayisimin (93,089), yalnizca
2017-2018 giiz déneminde %9 arttig1 (101,636) ve son 6 yil
icerisinde KKTC'deki 6grenci sayisinin yaklagik iki katina ¢iktig:
gorulmiistir. Ayrica iiniversitemiz, Kuzey Kibris'ta bulunan tim
universiteler arasinda, 2008 yihindan itibaren en ¢ok &égrenci
sayisina sahip iniversite konumumdadir (13). Tim bu sartlar
ele alindig1 zaman, Gniversitemiz hastanesinde sitma tanisi alan
hastalarda yillar icinde bir artig gozlendigi aciktir. Bunun aksine
KKTC Saglik Bakanhig: verilerine gore boyle bir artis s6z konusu
degildir (2014: 9 kisi, 2015: 13 kisi, 2016: 3 kisi, 2017: 9 kisi
ve 2018: 5 kisi) (7). Bunun, yukarida da bahsedilen, hastalarin
kendi kendilerine tan ve tedavi yontemlerini uygulamalarindan
kaynaklandigimi diistinmekteyiz.

Hastanemizden bildirimi yapilan olgu sayist Ocak 2016- Aralik
2019 tarihleri arasinda 13 kigidir. Yalnizca 2019 yili icerisindeki
olgu sayis1 ise 9 olarak saptanmustir. Ayrica sitma hastalarimizin
timintn en stk sonbahar ve yaz aylarinda goruldigu dikkat

cekmektedir. KKTC Saglik Bakanlig verilerine gore de 2014-2018
yillar1 arasinda bildirilen toplam 39 import sitma olgusunun,
en stk Ekim ayinda olmak tizere (n=22), sonbahar aylarinda
artig gosterdigi (31/39, %79,5) goérilmektedir (7). Turkiye'de
yapilan bir ¢aligmada sitma olgularimin en sik Agustos ve Ekim
aylarinda gériildagi vurgulanmistir (14). Ozkeklikci ve Avcioglu
(15) Gaziantep’te yaptiklar1 2005-2015 yillarin1  kapsayan
calismalarinda ise sitma enfeksiyonuna en sik Temmuz ve Agustos
aylarinda rastladiklar: belirtilmistir. Bizim tilkemizde ise, grenci
seyahatlerinin en fazla gérildugi, tniversitelerin bagslangic
dénemi olan, sonbahar aylarinda sitma olgularinin arttig1 dikkat
cekmektedir.

P falciparum ile enfekte olan hastalarimizin hepsi oral AL ile tedavi
edilmistir. Yalmizca biling bulanikligi bulunan bir P. falciparum
hastasina AL, intravenéz yolla verilmistir. P. vivax hastalarina
karacigerde latent kalabilme 6zelligi olan hipnozoit formlarindan
dolay1 AL + primakin tedavisi uygulanmigtir. Primakin verilecek
olan hastalar Glukoz-6-fospat dehidrogenaz enzim -eksikligi
agisindan  degerlendirilmistir. P ovale sitmasi tespit edilen
hastamizda ise AL + doksisiklin kullanilmigtir.

Sitma ile trombositopeni ve kisalmig trombosit émrinin iligkili
oldugu éngorillmektedir. Bu baglamda, Demiraslan ve ark. (16)
calismasinda endemik boélgeden gelip, ates ve trombositopenisi
bulunan hastalarda mutlaka sitma enfeksiyonunun dustntilmesi
gerektigi vurgulanmaktatir. Giil ve ark. (1) 15 sitma hastas:
tizerinde yaptiklar1 caligmalarinda, hastalarin timiinde atesg ve
trombositopeninin gorildugi belirtilmistir. Caligmamizda ele
aldigimiz 13 import sitma olgusunun hepsinde (%100) ates ve
trombositopeniye rastlanmigtir.

Sitma hastaliginin eradike edildigi tlkelerde, taninin hemen
akla gelmemesi ve antimalaryal ila¢ saglanmasindaki zorluklar
nedeniyle hastaligin tan1 ve tedavisinin gecikmesi, sitma
olgularinin mortalitesinin artmasina yol acabilmektedir (17).
Dolayisiyla Kuzey Kibris'ta sitmamin tekrar ortaya ¢ikmasini
6nlemek adina, sitma savag ¢aligmalar: devam etmekle beraber,
herhangi bir amacla endemik bélgeden seyahat éykiisit bulunan,
ates ve titreme bulgulari olup hastaneye bagvuran kisilerde,
ozellikle yabanci uyruklu trombositopenili hastalarda sitma
enfeksiyonu ilk akla gelen hastalik olmalidir.

Kisithliklar: Calismamizda, yalnizca Nisan 2019 ve Eylil 2019
tarihlerini kapsayan alti aylik siire zarfinda tespit edilen beg sitma
olgusuna Plasmodium genotip tayini yapilabilmigtir. Bu baglamda,
tium hastalar icin genotip tayininin yapilamamasi ¢alismamizin
kisitlilig: olarak goriilmektedir.
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0z
Amag: Bu calismada, Agr1 yéresindeki sigirlarda distomatosis enfeksiyonlarinin prevalansini belirlemeyi amagladik.

Yontemler: Mezbahada kesilen 200 sigirin karaciger ve safra kanallar1 makroskobik olarak, safra keseleri ise sedimentasyon-
cinko siilfat flotasyon yéntemi ile incelenmisgtir. Arastirma odaklarindaki 188 sigirdan alinan digk: 6rneklerinde sedimentasyon

yontemi ile Fasciola hepatica yumurtalarinin, koproantijen-ELISA testi ile Fasciola hepatica antijenlerinin varhig: aragtirilmigtir.
Sedimentasyonla pozitif bulunan 6rneklerde gram digkidaki yumurta sayisi (EPG) modifiye McMaster sedimentasyon yéntemi
ile belirlenmistir.

Bulgular: Incelemeler sonucunda 47 sigirda Fasciola hepatica'nin, 25 sigirda da Dicrocoelium dendriticum’un erigkin formuna
rastlanmigtir. Safra keselerinin muayenesinde 63’iinde Fasciola hepatica, 48’inde ise D. dendriticum yumurtas: gérilmistur. Digk:
Srneklerinin ELISA ve sedimentasyon yontemleriyle incelemesinde 148’inde (%78,7) Fasciola hepatica kopro antijenine, 63 tinde
(%33,5) Fasciola hepatica yumurtasina rastlanmigstir. EPG degeri 17 ile 83 arasinda bulunmustur. Sigirlarda D. dendriticum’un
diski bakisi ile prevalans: %25,5 olarak belirlenmis, EPG degeri 17 ile 67 arasinda tespit edilmistir.

Sonug: Agr yoresindeki bu calismada mezbaha muayenesi ile kopro antijen -ELISA ve sedimentasyon yontemleri kullanilarak
sigirlarda distomatosis enfeksiyonlar: tespit edilmigstir. Elde edilen bulgular, bu enfeksiyonlara karg: etkili bir korunma ve
kontrol programinin bir an énce devreye sokulmasi, yetistiricilerin bu hastaliklar konusunda bilin¢lendirilmesi ve yérede daha
detayh calismalarin yapilmasi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Agr, distomatosis, ELISA, sedimentasyon, sigir

ABSTRACT

Objective: This study was conducted to determine the prevalence of distomatosis in cattle in the Agr1 province in Turkey.
Methods: The livers and bile ducts of 200 slaughtered cattle were examined macroscopically, and the gall bladders were examined
by sedimentation. The presence of Fasciola hepatica eggs and antigens in 188 cattle were investigated using sedimentation and
coproantigen ELISA, respectively. Egg counts per gram of faeces (EPG) was determined using the modified McMaster sedimentation
method.

Results: Adult Fasciola hepatica and Dicrocoelium dendriticum were found in the bile ducts of 47 and 25 cattle, respectively.
Examination of the gall bladders of cattle revealed the presence of eggs of Fasciola hepatica and D. dendriticum in 63 and 48
cattle, respectively. The coproantigens of Fasciola hepatica were found in 148 (78.7%) cattle using ELISA. Additionally, the eggs
of E. hepatica were found in 63 (33.5%) cattle by sedimentation, with the value of EPG between 17 and 83. The prevalence of D.
dendriticum was determined as 25.5%, with the value of EPG between 17 and 67.

Conclusion: In this study, distomatosis was detected in cattle in Agr1 province using coproantigen ELISA and sedimentation
methods along with macroscopic examination. The findings necessitate an urgent implementation of an effective prevention and
control program, which can increase the awareness of cattle breeders regarding these diseases. Furthermore, there is also a need
for more detailed studies on these diseases.

Keywords: Agri, distomatosis, ELISA, sedimentation, cattle
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GIRig

Fasciolosis; sigir, koyun, keci, deve gibi gevis getiren hayvanlarin
yani sira diger hayvan tiirlerinde ve insanlarda karaciger ve safra
kanallarinda patolojik lezyonlara neden olan ve bu lezyonlara
bagl olarak da ciddi ekonomik kayiplar meydana getiren, iliman
iklim kusagina sahip bélgelerde yaygin olarak gériilen zoonotik
karakterli bir trematod hastaligidir. Hastalia neden olan en
yaygin tiitler Fasciola hepatica ve F. gigantica olup, dinyanin bircok
iilkesinde goriilmektedirler (1-3).

Turkiye'de ve dinyanin bircok iilkesinde ruminantlarda en
stk gorilen karacifer trematod hastaliklarindan bir digeri de
dicrocoeliosisdir. Dicrocoeliosis, Dicrocoelium tiirii trematodlarin
evcil ve yabani ruminantlarin yam sira nadiren de equideler,
karnivorlar, domuz, tavsan ve insanlarin safra kanallari, safra
kesesi ve pankreaslarinda meydana getirdikleri bir hastalik
tablosudur (2,4). Hastaliga Dicrocoelium dendriticum (Rudophi,
1819) Looss, 1899, D. hospes ve D. chinensis turleri neden
olmaktadir (2,5). Dicrocoeliosis enfeksiyonlar1 genellikle latent
seyretmesine ragmen hayvanlarda verim kayiplarina neden
olabilmekte ve nekrotik hepatitis gibi sekonder enfeksiyonlara
zemin hazirlayabilmektedir.

Ruminantlarda distomatosis’in (fasciolosis ve dicrocoeliosis)
tanisinda bazi zorluklarla kargilagilmaktadir. Zira digks
muayenesinde yumurtalarin gorilebilmesi i¢in parazitlerin
eriskin déneme ulagmig olmas: gerekmektedir. Parazitin tiiriine
gore degismekle birlikte enfektif formlarin konaklar tarafindan
alinmasii takiben, parazitlerin erigkin déneme ulagsmasi ve
yumurta Uretebilmesi i¢in yaklagik 10-12 haftalik bir strenin
gecmesi gerekmektedir. Bunun yanmi sira sifirlarda ozellikle
fasciolosis enfeksiyonlarina karsi gelisen imminite nedeniyle
bazen parazitler erigkin hale gelememekte ve dolayisiyla yumurta
iretememektedir. Fasciolosis'in patojenitesini en belirgin
sekilde gosterdigi akut dénemde teshisinde immuno-serolojik
ve molekiiler yontemler biyiik katki saglamaktadir. Bu testler
enfeksiyonun erken déneminde taniya imkan saglamakta, stirii
taramalarinda kolayca kullanilabilmektedir. Bu yéntemlerden
ozellikle indirekt ELISA yontemi ile enfeksiyon 2.-3. haftasinda
tespit edilebilmektedir. Antikor arayan testlerin, hastalii atlatmig
olanlarda bile enfeksiyon varmig gibi géstermesi, yeni olusan
enfeksiyonlar1 da belirleyememesi gibi dezavantajlar1 nedeniyle
antijen arayan testler daha ¢ok tercih edilmektedir (6-9).

Bu calisma, diinyanin bircok iilkesinde oldugu gibi Turkiye'de
de ciddi ekonomik kayiplara neden olan Fasciola ve Dicrocoelium
tirlerinin mezbaha kontrolleri, digki muayenesi ve ELISA
yontemleri kullanilarak Agr1 yoresinde prevalansinin belirlenmesi
ve 1rk, yas, cinsiyet gibi epidemiyolojik faktorlerin enfeksiyonun
yayilmasindaki roliniin ortaya konulmasi amaciyla yapilmistir.

YONTEMLER

Etik Kurul Onay:

Bu ¢aligma i¢in Tirkiye Cumhuriyeti Tarim ve Orman Bakanhg:
(08.03.2018 tarih ve 71037622-125.99-E738436 sayili yazi) ile
Kafkas Universitesi Hayvan Deneyleri Yerel Etik Kurulu'ndan
(22.11.2017 tarih ve 2017-094 sayili yaz1) onay alinmgtur.

Karaciger ve Safra Kanallarinin Muayenesi ile Safra
Kesesi Orneklerinin Toplanmasi

Caligmanin ilk asamasinda, Fasciola hepatica, F. gigantica ve D.
dendriticum tirlerinin yayginhgim belirlemek amaciyla Mart -

Ekim 2018 tarihleri arasinda haftada iki kez Agr1 Et Balik Kurumu
mezbahanesi ziyaret edilmistir. Kesimi yapilan 200 adet sifirin
pedigri bilgileri ve 6rnek alma tarihi kaydedilmistir. Karaciger
safra kanallarina bicakla dik kesitler atilmis ve her iki tarafindan
el ile siktirilmak suretiyle parazitlerin ortaya ¢ikmas: saglanarak
distomatosis etkenleri yéntunden incelenmistir. Daha sonra
tespit edilen erigkin distomatosis etkenleri toplanarak %70’lik
alkol icerisine alinmigtir. Muayeneler esnasinda kesimi yapilan
hayvanlarin safra keseleri de toplanarak ayri ayri posetlere
alinmis ve Kafkas Universitesi Veteriner Fakiiltesi Parazitoloji
Anabilim Dali Laboratuvarina getirilmistir. Laboratuvarda her
bir safra kesesi bistiiri ile agilarak safra sivis1 behere bogaltilmig
ve lizerine cesme suyu eklenerek 60 dakika beklenmistir. Takiben
dipteki tortuya dokunulmadan iist kisim dokiilerek tzerine tekrar
cesme suyu ilave edilmistir. Bu islem dipteki tortu seffaflagincaya
kadar 3-4 kez tekrarlanmigtir. Son olarak dipteki tortu kucik
siselere aktarilarak tizerine %10’'luk formaldehit ilave edilmig ve
inceleninceye kadar 4 °C’de muhafaza edilmistir.

Sigirlardan Digk: Orneklerinin Toplanmasi

Caligmanin ikinci asamasinda Agustos - Kasim 2018 tarihleri
arasinda Agri1 merkez ve merkeze bagh Yazici, Aslangazi, Camurlu,
Kalender ve Yakinca kéylerinden rastgele secilen ve meraya ¢ikmig
sigirlardan toplam 188 digk: érnegi alinmigtir. Her bir hayvanin
rektumundan yaklastk 50 gram digki 6rnegi alinarak digk:
posetlerine konulmustur. Pogetler tizerine 6rnek alma tarihleri ve
hayvanlarin kulak numaralar: yazilmig ve laboratuvara getirilen
Srnekler inceleninceye kadar 4 °C’'de muhafaza edilmistir.

Diski Orneklerinin Parazitolojik Muayenesi

Sigirlarin rektumundan alinan digki érneklerinde distomatosis
etkenlerine ait yumurtalarin tespit edilebilmesi amaciyla
sedimentasyon-¢inko siilfat flotasyon yéntemi uygulanmigtir
(10).

Trematod yumurtas: goriilen digki 6rneklerinde gram digkidaki
yumurta sayisini (EPG) belirlemek amaciyla modifiye McMaster
sedimentasyon yontemi uygulanmis ve asagidaki formiile gére

EPG’si hesaplanmigtir (11).
_ Toplam yumurta sayist % 50mL/10 gr

0,15 mL

EPG

Kamera sayis1

Kopro Antijen ELISA testi

Digkidaki F hepatica antijenlerini tespit edebilmek amaciyla
ticari ELISA kiti (BIO-X Fasciola hepatica antigenic ELISA Kit,
BIO K 201, Jemelle, Bel¢ika) kullanilmig ve digki 6rnekleri kit
tizerinde belirtilen prosediire gére incelenmigtir. Mikropleytler
450 nm dalga boyunda tam otomatik ELISA okuyucusunda
okutulmustur. Her bir 6érnek icin optik dansite (OD) degeri
belirlenirken F. hepatica antikorlar1 ile kaph kuyucuklardaki
degerden kontrol kuyucuklarindaki deger gikarilmistir. Uretici
firmanin aciklamalarindan yola ¢ikarak pozitif kontrol OD degeri
1,654 ve Cutt off degeri de 0,058 ve tizeri olarak belirlenmistir.

istatistiksel Analiz

Elde edilen bulgularin istatistiksel analizleri Pearson ki-kare
testi ile SPSS 13.0 programi kulanilarak yapilmigtir. Ayrica
ELISA testinde kullanilan kitte 6rnekler icin Cut off degerinin
belirlenmesi ile sensitivite ve spesifite degerlendirmesi ROC
analizleri ile gerceklestirilmigtir (12).
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BULGULAR
Calgmanin ik agsamasinda, Agrnn ili Et Balk Kurumu
mezbahasinda kesilen 200 adet sigirin  post mortem

muayenesinde 47’sinin karaciger ve safra kanallarinda erigkin F.
hepatica’ya ve 25'inin karaciger ve safra kanallarinda erigkin D.
dendriticum’a rastlanmigtir. Kesilen hayvanlarin safra keselerinin
sedimentasyon yoéntemiyle yapilan parazitolojik muayenesinde
107 adet Montofon ki sigirin 35’inde F. hepatica ve 26’sinda
D. dendriticum, 72 Simental'in 21’inde F. hepatica ve 15'inde D.
dendriticum, 21 Yerlikara'nin ise 7’sinde F. hepatica ve 7’sinde de D.
dendriticum yumurtasia rastlanmistir. Incelenen 1 yasindaki 17
sigirin 3’inde F. hepatica ve 2’sinde D. dendriticum, 2 yagindaki 40
sigirin 11’inde F. hepatica ve 9'unda D. dendriticum, 3 yagindaki 52
sigirin 17’sinde . hepatica ve 12’sinde D. dendriticum ve 3 yas tzeri
91 sigirin 32’sinde F. hepatica ve 25'inde D. dendriticum yumurtasi
goriulmiistir. Ayni yontemle elde edilen sonuglara gére 115 disi
sigirin 40’ inda E. hepatica ve 30'unda D. dendriticum ve 85 erkek

sigirin 23inde F. hepatica ve 18'inde D. dendriticum yumurtasi
gorilmustir (Tablo 1).

Caligmanin ikinci agsamasinda Agri merkez ve merkeze
baglh koylerdeki 188 adet sigirdan alinan digki 6rneklerinin
sedimentasyon-¢inko stilfat flotasyon ve kopro-antijen ELISA
yontemleri kullanilarak yapilan muayenelerinde 148’inde F
hepatica kopro antijenine, 63’tiinde ise yumurtasina rastlanmigtir.
Her iki yoéntemle pozitif sonu¢ veren 6rnek sayisi 55 olarak
belirlenmigtir. ELISA ile pozitif, sedimentasyon ile negatif sonug
93 ornekte, ELISA ile negatif, sedimentasyon ile pozitif sonug¢
8 ornekte tespit edilmistir (Tablo 2). Mc Master yénteminde F.
hepatica ile enfekte sigirlarin EPG degeri en yitksek 83, en dusiik
17 olarak bulunmustur.

ELISA yéntemi ile yapilan incelemelerde (Tablo 3), 1 yagindaki 31
(%68,8) sigirda, 2 yasindaki 22 (%75,8), 3 yasindaki 45 (%83,3)
ve 3 yagindan buyik 50 (%83,3) sigirda F. hepatica antijenine

rastlanmistir. Istatistiksel analiz sonuglar1 yas gruplar arasindaki

Tablo 1. Farkli irk, yas ve cinsiyetteki sigirlarin safra kesesi muayenelerinde Fasciola spp. ve Dicrocoelium spp. yumurtalarinin

gorilme orani

Irk Yas Cinsiyet Fasciola spp. Dicrocoelium spp.
1 2 3 >3 Disi Erkek Pozitif % Pozitif %
Montofon 6 30 25 46 65 42 35 32,7 26 24,2
Simental 8 7 23 34 38 34 21 29,1 15 20,8
Yerlikara 3 3 4 11 12 9 7 33,3 7 33,3
Toplam 17 40 52 91 115 85 63 31,5 48 24

Tablo 2. Agri’nin farkh yerlesim alanlarinda yetistirilen sigirlarda ELISA ve Sedimentasyon yontemi ile fasciolosis gériilme oranlar:

) . ELISA (+) ELISA (-) ELISA (+) s
Yerlesim Incelenen Sedimentasyon (+) Sedimentasyon (+) Sedimentasyon (-)
Yeri Si1g1r Sayis1

Say1 | % Say1 % Say1 % Say1 %

Agr1 merkez 30 9 30 2 6,6 15 50 26 86,6
Aslangazi 31 9 29,03 1 3,2 16 51,6 26 83,8
Camurlu 31 10 33,3 1 3,2 18 58,1 29 93,5
Kalender 33 9 27,8 1 3,03 13 39,3 23 69,6
Yakinca 33 10 30,3 2 6,06 17 51,5 29 87,8
Yazia 30 8 26,6 1 3,3 14 4.6 23 76,6
Toplam 188 55 29,25 8 4,25 93 49,5 156 82,97

Tablo 3. Agri'nin farkhi yerlesim alanlarinda yetistirilen sigirlarda ELISA yontemi ile fasciolosisin 1rk, yas ve cinsiyete gére dagilimi

Yas Irk Cinsiyet
Yerlegim yeri Montofon | Simental | Yerlikara Disi Erkek

1@/m) | 2G/m) |3G/m) >3m0 (x/m) (x/n) (xj‘n) /n)
Agri merkez 5/7 5/7 6/7 8/9 14/18 8/10 2/2 15/17 9/13
Aslangazi 4/5 3/5 10/12 8/9 18/22 5/6 2/3 11/13 14/18
Camurlu 6/7 3/4 3/3 16/17 13/14 11/13 4/4 19/21 9/10
Kalender 4/6 2/3 7/10 9/14 10/16 8/10 4/7 10/14 12/19
Yakinca 6/10 5/5 14/16 2/2 16/19 10/13 1/1 10/11 17/22
Yazia 6/10 4/5 5/6 7/9 9/15 12/14 1/1 12/14 10/16
Toplam 31/45 22/29 45/54 50/60 80/104 54/66 14/18 77/90 71/98
x: Enfekte sig1r sayisi, n: incelenen sigir say1s1
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farklibgin énemsiz (p>0,05) oldugunu gostermistir. ELISA ile
yapilan muayenelerde Montofon wrki sigirlarda %76,9, Simental
ki sigirlarda 81,8 ve Yerlikara irki sigirlarda da %77,7 oranlarinda
E. hepatica antijenleri tespit edilmigtir. Yapilan istatistiksel analiz
neticesinde sigir irklar1 arasinda enfeksiyon oranlarindaki farklilik
6nemsiz (p>0,05) bulunmugtur. ELISA yéntemi ile incelemeler
sonucunda 71 (%72,4) erkek ve 77 disi (%85,5) sigirin F. hepatica
ile enfekte oldugu gérulmus olmakla birlikte istatistiksel olarak
cinsiyetler arasindaki farkliigin énemsiz oldugu belirlenmigtir
(p>0,05).

Sedimentasyon yéntemi ile yapilan incelemelerde (Tablo 4),
1 yagindaki 3 (%6,6), 2 yasindaki 11 (%37,9), 3 yagindaki 16
(%29,6) ve 3 yasindan biiyiik 28 (%46,6) sigirda F. hepatica’nin
yumurtasina rastlanmistir. Istatistiksel analiz sonuclari yas
gruplar1 arasindaki farklhiligin  6nemli (p<0,001) oldugunu
gostermigtir. Fasciolosisin  sigir 1rklarina gére dagilimina
sedimentasyon yontemi ile bakildiginda, 35 (%33,6) Montofon,
21 (%31,8) Simental ve 7 (%38,8) Yerlikara irki sifirin F. hepatica
ile enfekte oldugu gérulmistir. Yapilan istatistiksel analiz
neticesinde sigir 1irklari arasinda enfeksiyon oranlarindaki
farklilik 6nemsiz (p>0,05) bulunmugtur. Sedimentasyon yontemi
ile incelenen 98 erkek sigirin 24 iintin (%24,4) ve 90 disi sigirin 39
unun (%43,3) E. hepatica ile enfekte oldugu gérilmustiir. Yapilan
istatistiksel analiz neticesinde cinsiyetler arasindaki farklihgin
istatistiksel olarak 6nemsiz oldugu saptanmigtir (p>0,05).
Sedimentasyon yontemi kullanilarak yapilan digki muayeneleri
neticesinde 188 6rnegin 48inde (%25,5) D. dendriticum’a
ait yumurtalara rastlanmistir (Tablo 5). Incelenen 104 adet
Montofon ki sigirin 26’sinda (%25), 66 adet Simental irk:
sigirnin 15’inde (%22,7), 18 adet yerlikara irki sigirin ise 7’sinde

(%38,8) D. dendriticum yumurtasina rastlanmigtir (p>0,05).
Digki muayenesi yapilan 1 yagindaki sigirlarin ikisinde (%4,4),
2 yagindaki sigirlarin dokuzunda (%31), 3 yasindaki sigirlarin
12’sinde (%22,2) ve 3 yas uzeri sifirlarin 25’inde (%41,6) D.
dendriticum yumurtas1 gérilmustir. Istatistiksel analizler
yas gruplari arasindaki farklihgin énemli (p<0,001) oldugunu
gostermisgtir. Ayni yontemle elde edilen sonuglara gore disi
sigirlarin 30'unda (%33,3) ve erkek sigirlarin 18’inde (%18,3) D.
dendriticum yumurtas: gérillmustiir (p>0,05). Diger taraftan Agr
yoéresinde sigirlarda dicrocoeliosis enfeksiyonunda tespit edilen
EPG en yitksek 67 ve en diigiik 17 olarak belirlenmistir.

TARTISMA

Dogu Anadolu Bélgesinde bulunan Agn ili, cografi yapisi
nedeniyle genis mera ve yaylalara sahip olup, ¢ok sayida biiyiikbag
ve kiigiikbas hayvanin yetistiriciliginin yapildig1 bir yorededir.
Yorenin ge¢im kayna@ tarim ve hayvanaliga dayanmaktadir.
Ancak yorede yapilan hayvanalik bilimsel yéntemlerden ziyade
geleneksel yontemlerle yapilmakta ve hayvanlarin bagta paraziter
olmak tizere viral ve bakteriyel hastaliklardan korunabilmesi i¢in
gerekli 6nlemler yeterince alinmamaktadir. Ayni zamanda yorede
yetistiriciligi yapilan sigirlarin distomatosis etkenlerinin ¢evreye
yayilmasinda 6nemli bir rol ustlendikleri gériilmektedir.

Agrn yoresinde yapilan bu ¢alismada, mezbahada kesimi yapilan
hayvanlarda distomatosis yayginhg arastirlmig ve incelenen
200 sigirdan 72’sinin (%36) karacifer ve safra kanallarinda
erigkin parazitlere rastlanmistir. Elde edilen prevalans oram
Van yoresinde yapilan calismalardan (13-15) digtuk, Samsun
ve Erzurum yoérelerinde yapilan ¢alismalardan (16,17) yiiksek

Tablo 4. Agri'nin farkl yerlesim alanlarinda yetistirilen sigirlarda sedimentasyon yéntemi ile fasciolosisin 1rk, yas ve cinsiyete gore

dagilimi

Yas Irk Cinsiyet
Yerlesim yeri . : g

1(x/n) |2(x/n) |3(x/n) |>3(x/n) '(‘:‘/’:)“““ f;‘/‘:sntal f:/‘;ll‘)km ?x‘j:l) f:}‘:)k
Agri merkez 1/7 2/7 1/7 1/9 5/18 3/10 1/2 7/17 2/13
Aslangazi -/5 3/5 3/12 5/9 8/22 3/6 2/3 9/13 4/18
Camurlu 1/7 -/4 3/3 8/17 5/14 7/13 1/4 6/21 7/10
Kalender 1/6 3/3 3/10 7/14 7/16 1/10 1/7 5/14 3/19
Yakinca -/10 2/5 2/16 2/2 6/19 2/13 1/1 5/11 4/22
Yazia -/10 1/5 4/6 5/9 4/15 5/14 1/1 7/14 4/16
Toplam 3/45 11/29 16/54 28/60 35/104 21/66 7/18 39/90 24/98
x: Enfekte sigir say1si, n: Incelenen sigir sayisi

Tablo 5. Sedimentasyon ile sigirlarda irk, yas ve cinsiyete gére belirlenen dicrocoeliosis prevalans oranlari

Irk Yas Cinsiyet
Yerlesim yeri Toplam
Yerlikara Simental Montofon 3 >3 Erkek Disi
Agr1 merkez 1 5 9 3 6 6 9 15
Aslangazi 2 2 5 1 2 6 3 6 9
Camurlu 1 1 3 - 1 4 1 4 5
Kalender 3 2 2 1 2 4 5 2 7
Yakinca - 3 4 1 4 2 1 6 7
Yazia - 2 3 2 - 3 2 3 5
Toplam 7 15 26 9 12 25 18 30 48
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bulunmustur. Ayrica kesilen bu sigirlarin safra keseleri de
distomatosis etkenleri yéntunden sedimentasyon yontemi ile
muayene edilmis ve 63’tunde F. hepatica, 48’inde D. dendriticum
yumurtas: goralmiistiir.

Turkiye'nin cesitli illerinde digki muayenesi veya mezbaha
muayenesiileyapilan calismalarda Fasciola tiirlerinin prevalansinin
%0,48-73,7 (13-22) arasinda degistigi gorulmistir. Agr1 merkez
ve merkeze bagl bazi kdylerde yuritilen bu ¢alismada sigirlarda
fasciolosis’in prevalansi digki muayenesiyle %33,5 (63/188),
ELISA testi ile %78,7 oraninda tespit edilmistir. Digki muayenesi
ile elde edilen bu prevalans orami Tirkiye'nin bazi yérelerinde
yapilan calismalardan (14,15,23) dusiik, bazilarindan ise (16,17)
yitksek ¢ikarken, ELISA ile Tirkiye'deki en yiiksek seroprevalans
tespit edilmistir.

Yapilan bazi c¢alismalar fasciolosis’in prevalansinin yasin
ilerlemesiyle birlikte arttigini gostermektedir (9,24-27). Bu
calismada da benzer sekilde en yiiksek prevalans 3 yas ustii
sigirlarda tespit edilmistir. Ug yas tsti sigirlarda diski muayenesi
ile % 46,6 (28/60) ve ELISA ile %83,3 (50/60) oraninda fasciolosis
belirlenmistir. Tki yasindaki sigirlarda digki muayenesi ile %37,9
(11/29) ve ELISA ile %75,8 (22/29) oraninda, 3 yagindakilerde
digki muayenesi ile %29,6 (16/54) ve ELISA ile %83,3 (45/54)
oraninda, 1 yagindakilerde ise digki muayenesi ile %6,6 (3/45) ve
ELISA ile %68,8 (31/45) oraninda enfeksiyon tespit edilmistir.
Istatistiksel analizler yas gruplar arasindaki farkhihigin 6nemli
(p<0,001) oldugunu goéstermigtir. Belirlenen prevalansin 3
yasindan biyik sifirlarda en yiksek oranda c¢ikmasi, yash
hayvanlarin birkag yil daha fazla siireyle meraya ¢ikmig olmalar
ve dolayisiyla meraya giktiklari her dénemde metaserker alma
ihtimalinin séz konusu olmasi seklinde yorumlanmigtir.
Fasciolosis'in dagihmina cinsiyet yoniinden bakildiginda disi
ve erkek sigirlar arasinda prevalans yoninden belirgin bir
fark bulunmadifi, ancak enfeksiyona disi sigirlarda erkeklere
oranla daha c¢ok rastlandigi bildirilmektedir. Enfeksiyonun
disilerde daha yitksek oranda ¢ikmasinin; erkek sigirlarin besi
amaciyla ahirlarda, disilerin ise siit verimini artirmak amaciyla
merada yetistirilmelerinden kaynaklandig: ileri striilmektedir
(9,24,26,27). Bu caligmada, 98 erkek sigirin sedimentasyon
yontemi ile 24’tintn (%24,4), ELISA ile 71’inin (%72,4) ve 90
disi sigirin sedimentasyon yontemi ile 39unun (%43,3) ELISA
yontemiyle 77’sinin (%85,5) F. hepatica ile enfekte oldugu, yapilan
istatistiksel analiz neticesinde cinsiyetler arasindaki farklihigin
istatistiksel olarak 6nemsiz (p>0,05) oldugu belirlenmistir.
Fasciola  enfeksiyonlarmin  sigir  wklarina gére  dagilimu
incelendiginde, yapilan bu ¢alisgmada 104 Montofon ki sigirdan
sedimentasyon yontemi ile 35’inin (%33,6) ve ELISA ile 80’inin
(%76,9), 66 Simental ki sigirdan sedimentasyon yéntemi ile
271’inin (%31,8) ve ELISA ile 54’iniin (%81,8) ve 18 Yerlikara
irki sigirdan sedimentasyon yontemi ile 7’sinin (%38,8), ELISA
ile 14unun (%77,7) F. hepatica ile enfekte oldugu goralmustiir.
Yapilandiger calismalar (9,25,26) bu calismayla karsilastirildiginda
benzer sekilde sigir wrklari arasinda enfeksiyon oranlarindaki
farklilik 6nemsiz (p>0,05) bulunmustur.

Sigirlarda fasciolosis enfeksiyonlarinda McMaster sedimentasyon
yontemi ile belirlenen gram EPG'nin 10-100 arasinda degistigi
kaydedilmektedir (26,28). Bu calisgmada da, modifiye McMaster
sedimentasyon teknigi ile EPG en yiiksek 83, en diisiik 17 olarak
belirlenmigtir.

Diinya'nin cesitli iilkelerinde yapilan ¢calismalarda dicrocoeliosis’in
sigirlarda prevalansinin %1-86,2 (25,27,29,30) arasinda degistigi

bildirilmigtir. Turkiye’de fasciolosis enfeksiyonlarinda oldugu
gibi, dicrocoeliosisin yayilisi konusunda da koyunlarda ¢ok
sayida caligma yapilmig olmasina ragmen, parazitin sigirlarda
yayilis1 konusundaki ¢alisma sayist oldukca sinirli dizeylerdedir.
Turkiye'nin cesitli illerinde digki muayenesi veya mezbaha
muayenesi ile yapilan caligmalarda sigirlarda D. dendriticum’un
prevalansinin %2,65-80,6 (14,18) arasinda degistigi gortlmustir.
Agrimerkez ve merkeze baglh bazi kéylerde yuriitillen bu caligmada
sigirlarda dicrocoeliosis’in prevalans: digki muayenesiyle %25,5
(48/188) oraninda tespit edilmistir. Digki muayenesi ile elde
edilen bu prevalans oram Tirkiye'nin bazi yérelerinde yapilan
calismalardan (14-16) daha diigiikk iken, bazilarinda bildirilen
oranlardan ise (18,19,31) daha yiksektir.

Yapilan ¢aligsmalarda (27,32) dicrocoeliosis’in prevalansinin yagin
ilerlemesiyle birlikte arttigy goérilmektedir. Bunun en 6nemli
nedenleri kesilen hayvanlarin genellikle gen¢ veya besi hayvam
olmasi ayrica, geng hayvanlarla kiyaslandiginda yash hayvanlarin
paraziter etkenlerle daha ¢ok karsilagmasidir. Bu ¢alismada da
benzer sekilde en yitksek prevalans 3 yas istii sigirlarda tespit
edilmistir. Ug yas iistii 60 sigirdan 25'inde (%41,6), 3 yasindaki 54
sigirdan 12’sinde (%22,2), 2 yasindaki 29 sigirdan 9'unda (%31)
ve 1 yagindaki 45 sigirdan 2’sinde (%4,4) enfeksiyon belirlenmis
olup yas gruplar: arasindaki bu farklilik istatistiksel anlamda da
6nemli (p<0,001) bulunmustur.

Hayvanlarin cinsiyetlerinin dicrocoeliosis’in dagilimi tizerine
etkisini de irdeledigimiz caliysmamzda disi ve erkek sigirlar
arasinda prevalans yoéntinden belirgin bir fark bulunmadig:
(p>0,05), ancak enfeksiyona disi sigirlarda (%33,3) erkeklere
(%18,3) oranla daha ¢ok rastlandif: tespit edilmistir. Elde edilen
bulgular, erkek sigirlarin besi amaciyla kapal alanlarda, disilerin
ise siit verimini artirmak amaciyla merada yetigtirilmelerinin
cinsiyetler arasinda enfeksiyona yakalanma oranlarinda farkliliga
neden olacag: digtncesi (19,27) ile benzerlik tagimaktadir.
Dicrocoeliosis enfeksiyonlarimin sigir wrklarina gére dagilimi
incelendiginde, ¢calismamizda 104 Montofon ki sigirin 26’sinda
(%25), 66 Simental ki sigirin 15’inde (%22,7) ve 18 Yerlikara
wki sigirin 7’sinde (%38,8) enfeksiyon gorilmistiir. Istatistiksel
analizler sonucunda sigir irklari arasinda enfeksiyon oranlarindaki
farklilik 6nemsiz (p>0,05) bulunmustur.

Fasciolosis'in asil zararli etkileri gen¢ parazit kaynakh ve
enfeksiyonun akut déneminde gorilmekte olup, teshis ancak
nekropsi ile konulabilmektedir. Zira bu dénemde digkida
yumurta gorilememektedir. Dolayisiyla enfeksiyonun prepatent
dénemde tanisinin konulabilmesi ve olugabilecek kaybin éniine
gecilebilmesi amacyla antikor veya antijen arama prensibine
dayali ELISA, counter electrophoresis, indirekt hemaglutinasyon
ve Western blot gibi immiino serolojik testler gelistirilmigtir
(3,26,33). Bilindigi iizere, serolojik testlerde kullanilan antijenler
kompleks yapidadirlar ve benzer immiunojenik ozellikler
tagiyan parazitlerle capraz reaksiyon verebilmektedirler. Capraz
reaksiyonlar genellikle antikor aranan testlerde gériilmektedir.
Bu capraz reaksiyon riskini ortadan kaldirmak amaciyla erigkin
parazit, ekskresyon-sekresyon iirtinleri, purifiye ve rekombinant
antijenler kullanilmaktadir (6,26,33). Antikor aranan testlerde
spesifiteleri dugiikk olmasina ragmen enfeksiyonun 2-3.
haftasindan itibaren sonug alinabilirken, antijen aranan testlerin
spesifiteleri yitksek olup enfeksiyon ancak 6. hafta itibariyle
belirlenebilmektedir. Antikor aranan serolojik testlerin bir diger



Turkiye Parazitol Derg 2020;44(3):132-8

Saltan ve Tasc1. Agr1 Yoresindeki Sigirlarda Karaciger Trematodlar 137

dezavantaji da, enfeksiyon ortadan kaldirilsa bile kanda antikor
titresi yiksek c¢ikabilmekte, dolayisiyla enfeksiyon etkenleri
yeni mi bulagmis yoksa 6nceki enfeksiyonun etkisi halen devam
m1 etmektedir bunu ayirt etmek gii¢c olmaktadir. Bu nedenle
son yillarda antikor yerine Fasciola antijenlerinin arandig:
serolojik ¢aligmalar yapilmakta, bu calismalarda F. hepatica
kopro antijenlerinin enfeksiyonun 6-9. haftalarindan itibaren
saptanabildigi bildirilmektedir (9,26,33).

Turkiye'nin cesitli illerinde sigirlar tzerinde yapilan serolojik
calismalarda Elazig yoresinde %55 (34), Nevsehir'in Derinkuyu
ilgesinde %3,03 (26), Kayseri yoresinde %65,2-69,2 (9,35)
oranlarinda seroprevalans tespit edilmigtir. Agr1 yéresinde yapilan
bu ¢alismada, sigirlarda fasciolosis seroprevalans: Kopro Antijen
ELISA testi ile %78,7 oraninda belirlenmigtir. Bu oran simdiye
kadar belirlenmis en yiiksek oran olarak dikkat ¢ekmektedir.
Agr yoresinde oranin ¢ok yitksek ¢ikmasi sigirlarda fasciolosis’e
karsi koruyucu oénlemlerin yeterince alinmadigi kanaatini
uyandirmigtir.

SONUC

Bu c¢alismada, sigirlarda dicrocoeliosis’in  prevalanst %25,5
(48/188), fasciolosis’in yayginhigi digki muayenesi ile %33,5
(63/188), kopro antijen ELISA testi ile %78,7 (148/188)
oraninda bulunmusg, ELISA testinin fasciolosis tanisinda daha
duyarli oldugu teyit edilmistir. Serolojik testlerin prepatent
enfeksiyonlarin, digki muayenesinin ise kronik enfeksiyonlarin
teshisinde daha net sonuglar ortaya koydugu gérillmustir.

Agr1 yoresinde yapilan bu calismada, sigirlarda fasciolosis
seroprevalans: Kopro Antijen ELISA testi ile %78,7 oraminda
belirlenmigtir. Bu oran simdiye kadar belirlenmis en yiiksek
oran olarak dikkat ¢ekmektedir. Agr1 yoresinde oramin ¢ok
yiiksek ¢ikmasi sigirlarda fasciolosis’e kars: koruyucu énlemlerin
yeterince alinmadig: kanaatini uyandirmigtar.

Dogu Anadolu Bélgesinde bulunan Agr ilinin temel gecim
kaynaklarindan birisi de hayvanalktir. Agr yoresinin cografi
yapist itibariyle de ¢ogunlukla siir yetistiriciligi yapilmaktadir.
Ancak yéredeki yetistiricilik bilimsel yétemler yerine geleneksel
yontemlerle yapilmakta ve hayvanlarin saghklariyla yeterince
ilgilenilmemektedir. Dolayisiyla sigirlarda bircok viral, bakteriyel
ve icerisinde distomatosis’in de bulundugu paraziter hastaliklar
ortaya gikmaktadir. Bazilar1 zoonoz olan bu hastaliklar hayvan
saghgim etkiledigi kadar insan saghgini da etkilemektedir.
Dolayisiyla ilgili kurum ve kuruluglarin gerekli tedbirleri almasi,
ozellikle distomatosis’e karsi etkili bir korunma ve kontrol
programinin bir an énce devreye sokulmasi, yetistiricilerin bu
hastaliklar konusunda bilin¢lendirilmesi gerekmektedir.
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0z

Amag: Bu calismada, Istanbul Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiiltesi Parazitoloji Laboratuvari'na bagvuran hastalarda
saptanan parazitler geriye doniik olarak degerlendirilerek parazit dagilimlarinin belirlenmesi amaglanmgtir.

Yontemler: Parazit incelemesi icin génderilen digki érneklerine serum fizyolojik ve digk: lugolii ile direkt baki yéntemi
uygulanmis, selofan bant 6rnekleri ise mikroskobik olarak degerlendirilmistir. Protozoon varlig: agisindan stiphelenilen 6rnekler
ise modifiye asit fast ve trikrom boyama yéntemi ile boyanarak degerlendirmeye alinmigtir. Caligmamizda Ocak 2012 - Aralik 2018
tarihleri arasinda laboratuvarimiza bagvuran hastalarin parazitolojik inceleme sonuglar1 degerlendirilmistir.

Bulgular: Bagvuran 20,948 hastanin %2,96'sinin digskisinda parazit tespit edilmistir. En yitksek oranda saptanan bagirsak paraziti
Blastocystis spp.dir (%63,23). Takiben siklik sirasina gére %17,26 Giardia intestinalis, %12,58 Enterobius vermicularis, %2,42 Taenia
saginata, %1,94 Cryptosporidium spp. ve %1,45 Entamoeba histolytica/dispar saptanmistur.

Sonug: Bagirsak parazit enfeksiyonlarinin gériilme oranlari 6nceki yillara gore azalma gosterse de giintimiizde halen 6énemini
korumaya devam etmektedir. Bu nedenle, bagirsak parazitlerinin prevalansinin azaltilmas: i¢in; alt yap1 sorunlarinin giderilmesi,
kisisel hijyen ve sanitasyon kurallari hakkinda bilgi verilmesi gelecek yillar i¢in 6nem tagimaktadir.

Anahtar Kelimeler: Bagirsak parazitleri, prevalans, Istanbul

ABSTRACT

Objective: The purpose of this study was to determine the intestinal parasite distributions in patients who applied to the
Parasitology Laboratory of Istanbul University-Cerrahpagsa, Cerrahpasa Medical Faculty, by evaluating the parasites retrospectively.
Methods: Normal saline and stool lugol were applied for direct examination of stool samples that were sent for parasite
examination; cellophane band samples were evaluated microscopically. The samples suspected to have protozoa were evaluated
using modified acid fast and trichrome staining methods. We evaluated the parasitological examination results of patients who
applied to our laboratory between January 2012 and December 2018.

Results: A total of 2.96% of the 20,948 patients who applied had parasites in their faeces. Blastocystis spp. was detected at
the highest rate (63.23%), followed by Giardia intestinalis (17.26%), Enterobius vermicularis (12.58%), Taenia saginata (2.42%),
Cryptosporidium spp. (1.94%) and Entamoeba histolytica/dispar (1.45%).

Conclusion: Although the prevalence of intestinal parasitic infections has decreased when compared to previous years, it still
remains important. For this reason, solving infrastructure problems, providing information on personal hygiene and sanitation
rules are among the most important tasks needed to reduce the prevalence of intestinal parasites.

Keywords: Intestinal parasites, prevalence, Istanbul
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GIRig

Bagirsak parazit enfeksiyonlari ve bunlarla iligkili komplikasyonlar
diinyada ozellikle gelismekte olan iilkelerde ¢nemli bir halk
saghg sorunudur. Diinya Saglik Orgiitiine gére, protozoon ve
helmintlerin neden oldugu bagirsak enfeksiyonlarinin diinya
capinda 3,5 milyar kigiyi etkiledigi bildirilmektedir (1,2). Farkh
iilkelerdeki epidemiyolojik ¢alismalar; iklim ve cevre gartlarinin,
altyapieksikliklerinin, bireylerin sosyal ve ekonomik durumlarinin
ve toplumlarin egitim seviyelerinin bagirsak parazitlerinin
prevalansinda 6nemli bir rol oynadigim géstermektedir (3-6).
Tiurkiye'nin cografik konumu ve iklim 6zellikleri nedeniyle degisik
tirlerde parazitlere sik¢a rastlanmaktadir. Bununla birlikte
iilkemiz, son yillarda diizenli go¢ i¢in dinyanin en énde gelen
varig yerlerinden biri haline gelmistir ve daha da énemlisi bu
durum hem miilteciler hem de iilke sakinleri i¢cin bulagici hastalik
riskini artirmaktadir (7,8).

Bagirsak parazitleri ¢ogunlukla karin agrisi, ishal, kabizlik,
bulant, kusma, aniis ¢evresinde kaginti, anemi gibi degisik klinik
tablolarla kendini belli etmekte ve bagta ¢ocuklar olmak tizere
demir eksikligi anemisi, beslenme bozukluklari, bedensel ve
zihinsel gelisme geriligi gibi komplikasyonlara neden olmaktadir
6,7).

Caligmamizda, Ocak 2012-Aralik 2018 tarihlerini kapsayan 7
yillik dénemde fakiiltemiz parazitoloji laboratuvarina bagvuran
hastalardan saptanan bagirsak parazitlerin goriilme sikliginin
ortaya konmasi amaglanmigtir.

YONTEMLER

Ocak 2012-Aralik 2018 tarihleri arasinda Istanbul Universitesi-
Cerrahpaga, Cerrahpaga Tip Fakiiltesi Parazitoloji Laboratuvari'na
basvuran toplam 20,948 hastaya ait parazitolojik tetkik raporlar
bagirsak parazitlerinin varh@ agisindan geriye déniik olarak
incelemeye alinmistir.

Digk: 6rnekleri énce makroskobik ardindan mikroskobik olarak
incelendi. Mikroskobik inceleme icin serum fizyolojik ve digk:
lugol soliisyonu kullanilarak hazirlanan preparatlar x10, x40
ve x100 buytutmede incelenmistir. Protozoon varligi agisindan
siiphelenilen 6rnekler trikrom boyama yéntemi ile boyanarak
degerlendirmeye alinmigtir. Alinan selofan bant 6rnekleri ise
mikroskopta x10 ve x40 buyttmede direkt olarak incelenmistir.
Blastocystis spp. i¢cin bir mikroskop sahasinda biiyiik biyiitmede
(x40) her alanda 5 veya daha fazla bulunmas: halinde pozitif
olarak kabul edilmistir.

istatistiksel Analiz

Cahsmada elde edilen bulgularin istatistiksel —analizleri
IBM SPSS Statistics for Windows, version 22 programi ile
gerceklestirilmistir. Caligma verileri degerlendirilirken niteliksel
verilerin kargilagtirilmasinda ki-kare testi kullanilmigtir. Tam
testler icin p<0,05 degeri istatistiksel olarak anlamli kabul
edilmigtir.

BULGULAR

Calismamizda, Ocak 2012-Aralik 2018 tarihleri arasindaki yedi
yillik dénemde digk: ve selofan bant érnekleri incelenen toplam
20,948 hastanin 620’sinde (%2,96) bagirsak parazitine rastlandu.
Parazit saptanma oranlarinin yillara gére dagilim incelendiginde

en yiksek degerin 2014, en disgiik degerin ise 2018 yilina ait
oldugu gorilmustir (Tablo 1). Parazit gorilme sikhig: ilerleyen
yillarda giderek diigsmiis ve yillara gére parazitlerin goruldigu
hasta sayilar1 arasindaki fark istatistiksel olarak anlamh
bulunmugtur (p<0,05).

Parazit tespit edilen hastalarin %52,58inin kadin, %47,42’sinin
ise erkek oldugu goérilmustiar. Parazit goriilme sikhgi kadin
hastalarda istatistiksel olarak anlaml bulunmustur (p<0,05,
Tablo 2). Parazit saptanma oranlarinin aylara gére dagilimi
incelendiginde en fazla ve en az parazit saptanan aylar sirasiyla
Mayis ve Temmuz aylaridir ($ekil 1).

Degerlendirilen yedi yillik sirede en sik saptanan bagirsak
parazitinin Blastocystis spp. (%63,23) oldugu, bunu sirasiyla
Giardia intestinalis (%17,26), Enterobius vermicularis (%12,58),
Taenia saginata (%2,42), Cryptosporidium spp. (%1,94) ve
Entamoeba histolytica/dispar (%1,45) izledigi belirlenmigtir.
Saptanan parazitlerin %84,19unu protozoonlar, %15,81’ini
helmintler olugturmus, poliparaziter tutuluma rastlanilmamigtir
(Tablo 3).

Tablo 1. incelemeye alinan olgularin yillara gore dagilimi

Yil E’arazit saptanan Toplam 6rnek sayis1

ornek sayis1

n (%) n (%)
2012 94 (3,41) 2,759 (13,17)
2013 112 (4,41) 2,537 (12,11)
2014 115 (5,02) 2,291 (10,94)
2015 100 (2,53) 3,956 (18,88)
2016 106 (2,22) 4,776 (22,80)
2017 62 (2,48) 2,505 (11,96)
2018 31 (1,46) 2,124 (10,14)
Toplam 620 (2,96) 20,948 (100)

Tablo 2. Orneklerin parazit varlif agisindan cinsiyete gore

dagilimi

Cinsiyet incelenen olgu Pozitif olgu
n (%) n (%)
Kadin 10,062 (48,03) 326 (1,56)
Erkek 10,886 (51,97) 294 (1,40)
Toplam 20,948 (100) 620 (2,96)
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Sekil 1. 2012-2018 yillar1 arasinda parazit saptanma
oranlarinin aylara gére dagilimi
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Tablo 3. Saptanan bagirsak parazitlerinin tiir dagilimi

Parazitler n %* %0™**
Blastocystis spp. 392 63,23 1,871
Giardia intestinalis 107 17,26 0,511
Cryptosporidium spp. 12 1,94 0,057

Protozoonlar Zr;;z;r:oeba histolytica/ 9 1,45 0,043
Cyclospora spp. 1 0,16 0,005
Todamoeba butschlii 1 0,16 0,005
Enterobius vermicularis | 78 12,58 0,372
Taenia saginata 15 2,42 0,072

Helmintler Ascaris lumbricoides 2 0,32 0,010
Hymenolepis nana 2 0,32 0,010
Strongyloides stercoralis | 1 0,16 0,005

*: Bagirsak paraziti (n=620) saptanan digki 6rneklerine gore orani, **: incelenen
tam digkr (n=20,948) 6rneklerine gére oran

TARTISMA

Paraziter enfeksiyonlar, gelismis tlkelerde sik seyahat edenler,
goc ile gelenler ve immiin sistemi baskilanmis kisiler icin
problemdir. Gelismekte olan tilkelerde ise hijyen ve sanitasyonun
yetersiz olmasindan dolayr 6nemli bir halk saghg: sorunudur
(9). Ulkemizde ve diinyanin degisik merkezlerinde yapilan
calismalar, paraziter enfeksiyonlarin goériilme
yillar icerisinde cegitli faktorlere bagh olarak degistigini ortaya
koymaktadir. Bagirsak parazitlerinin yayilimini énlemek ve bu
enfeksiyonlardan korunmak i¢in gincel epidemiyolojik verilere
gereksinim duyulmaktadur.

oranlarinin

Ulkemizin cesitli tiniversite hastanelerinde bagirsak parazitlerinin
yayginligini saptamaya yénelik bir¢ok ¢alisma yapilmistir. Dokuz
Eylil Universitesi Tip Fakiiltesine bagvuran hastalarda %6,4
olarak bulunan parazit saptanma orani, Sileyman Demirel
Universitesi Tip Fakiiltesinde %5,1, Uludag Universitesi Tip
Fakiiltesinde %3,6, Gaziantep Universitesi Tip Fakiiltesinde
%14,9, Cumhuriyet Universitesi Tip Fakiiltesinde %10,5,
Erciyes Universitesi Tip Fakiiltesinde %15,7, Ondokuz Mayis
Universitesi Tip Fakiiltesinde %1,8 olarak belirlenmistir (7,10-
15). Galismalarin yapildig: bélgelerin cografik 6zellikleri, temizlik
ve beslenme aligkinliklari, sosyoekonomik ve kiiltirel yapisi
dikkate alindiginda sonuglarin degisiklik gostermesi dogaldr.
Her ne kadar 1970’lerden itibaren iilkemizde bildirilen parazit
oranlarinda anlamh dusiisler ve gittikce azalan oranlar séz
konusu olsa da altyap: imkanlar1 daha kétii oldugu i¢in bu oranin
Turkiye'nin dogusuna dogru azalmadigy gorilmektedir (9,16).
Hastanemizde daha énceki dénemde yapilan bir calismada Kéksal
ve ark. (17) saptadiklar1 bagirsak paraziti oramm %4 olarak
bildirilmigtir. Bizim caligmamizda ise bu oran %2,96’dir. Son
yillarda incelenen érnek sayisindaki azalmaya bagh olarak tespit
edilen etkenlerin sayilarinda da bir miktar azals gozlenmistir.
Onceki yillara gore hastanemizdeki parazitoz olgularinda yasanan
bu distus yuz gilduriucidir. Bagirsak parazitleri oranlarinin
daha 6nceki yillara gore azalmis olmasimin altyap: kogullarimin
gelisimine, kisisel hijyen ve sanitasyon sartlarinin iyilesmesine
bagl oldugu dusiuntlebilir.

Bagirsak parazitlerinin gorilme sikhign calisilan bélgenin
altyapisi, c¢alismada uygulanan laboratuvar yéntemi, digk:

bakisi yapan kisinin deneyimi, ¢alisilan grubunun yas aralig,
sosyoekonomik durumu, temizlik durumu vb. gibi bir¢ok faktére
bagli olmak tuizere degisiklik gostermektedir. Bu ¢alismada en
sik saptanan parazitlerin protozoonlardan Blastocystis spp.
(%1,87), helmintlerden ise E. vermicularis (%0,37) oldugu tespit
edilmistir. Daha 6nceki yillarda yapilan ¢alismalarda genellikle
en stk saptanan parazitlerin protozoonlardan G. intestinalis,
helmintlerden ise T. saginata oldugu gérilmektedir (9,14). Bu
durumun eskiden, G. intestinalis i¢in kisisel hijyen eksikligi ve
temiz su kaynaklari elde etmede yaganan sorunlardan, T. saginata
i¢cin ise ¢ig veya az pismis etlerin yaygin olarak tiiketilmesinden
kaynaklandigina inaniyoruz.

Yakin zamanda yapilan c¢aligmalara paralel olarak bizim
calismamizda da Blastocystis spp. en sik saptanan parazit tiri
olarak karsimiza ¢ikmaktadir. Bunun baglica nedeni toplumlarda
yasanan sosyokiltiirel gelismenin parazit insidansina ters
orantili bir gekilde etki etmesidir. Ayrica digki incelemelerinde
genellikle apatojen olarak kabul edilen Blastocystis spp.nin son
yillarda patojenitesinin daha tartigithr olmasi da bu durum ile
iligkilendirilebilir. Blastocystis spp., genellikle bir mikroskop
sahasinda biiyiik biiyiitmede (x40) her alanda 5 veya daha fazla
bulunmas: halinde patojen olarak kabul edilmekle birlikte klinik
belirtilere neden olabilecek bagka bir etkenin gorillmemesi
gerektigi de bildirilmistir (18).

En sik saptanan parazit tiirleri arasinda ti¢tincii sirada yer alan E.
vermicularis (%12,58), gintimuzde halen énemini korumaktadur.
E. vermicularis'in bu yiiksek prevalansi; digkilama sonras: ellerin
sabunla giizel bir sekilde yitkanmamasi, kisisel hijyen eksikligi ve
parazitin dogas: geregi son derece bulasici bir yapiya sahip olmasi
ile agiklanabilir.

Daha once yapilan calismalarin pek cogunda cinsiyete goére
parazit saptanma sikliginin istatistiksel yénden anlamlihgindan
ziyade pozitiflik oraninin hangi cinsiyette daha yiiksek oldugu
belirtilmigtir (7,13,14). Oranlar arasindaki yakinhk bircok
calisgmada benzerlik gostermektedir. Bunun diginda parazit
saptanma oranlarinin cinsiyete gére istatistiksel olarak anlamh
farkliliklar gosterdigini bildiren ¢aligmalar oldugu gibi, anlamh
bir farkin olmadigimi bildiren yaymnlar da mevcuttur (10,12).
Bizim caligmamizda ise parazit tespit edilen kadin hastalarin
orant %52,58 bulunmustur ve erkek hastalarla kiyaslandiginda
istatistiksel olarak anlamli oldugu gorulmustiir. Neticede paraziter
enfeksiyonlarin cinsiyetle iligkili olmadig1 ve hem kadinda hem de
erkekte anlamli bir fark yaratmayacag diistnilebilir.

Parazit enfeksiyonlarinin gérilme oranlari 6nceki yillara gére
azalma egiliminde olsa da giinimuzde 6nemini korumaya devam
etmektedir. Bagirsakta protozoon ve helmintlerin neden oldugu
paraziter hastaliklar, gelismekte olan iilkelerde insanlarda en
sik gorilen enfeksiyonlar arasindadir. Dugitk sosyoekonomik
duzey ve alt yap: yetersizligi nedeniyle halen giincelligini koruyan
paraziter enfeksiyonlarin gorilme sikhigini; hijyen kurallarina
uyum, iklim, cevre kogullar1 ve yas gibi faktérler de etkilemektedir.
Bu nedenle bagirsak parazitlerinin prevalansinin azaltilmas: i¢in;
alt yap1 sorunlarmmin giderilmesi, sosyoekonomik kosgullarin
iyilestirilmesi, kisisel hijyen ve sanitasyon kurallar1 hakkinda bilgi
verilmesi gelecekte éntimiizde duran en 6nemli gérevlerdendir.

* Etik
Etik Kurul Onayr: Calismamiz retrospektif bir ¢calisma olup,

hastanemize bagvuran hastalarin defter kayitlari yardimiyla
hazirlandigindan etik kurul onayina ihtiya¢ duyulmamstur.
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ABSTRACT

Objective: Parasitic diseases have created numerous health and economic problems in developing and developed countries. One
of the most prevalent ways of transmitting diseases is by consuming raw vegetables that are contaminated with parasites. With
respect to the importance of healthy vegetable consumption, an awareness of vegetable status helps prevent infection. Therefore,
the present study was conducted to determine the level of parasitic contamination of vegetables consumed in Tehran.

Methods: This descriptive and cross-sectional study was conducted on vegetable samples spread in Tehran from October 2017 to
September 2018. The samples included 240 vegetables selected from 10 types of vegetable including leek, basil, mint, spring onion,
radish, parsley, lettuce, cress, tarragon and coriander. Each sample was examined after passing through washing and centrifuging.
Parasitic agents such as unicellular, egg and larva of the worms were studied. The data were analysed using SPSS software.
Conclusion: Parasitic infection was observed in 62 samples (25.8%). The highest and lowest rates of contamination were
observed in coriander and lettuce, respectively. Rhabditoid larva (12.5%; 15 cases) and Physaloptera egg (1.6%; 2 cases) were the
most and least observed parasites, respectively. Other parasites such as Entamoeba, Giardia, Blastocystis, Hymenolepis, Ascaris and
the egg and larva of hookworms were also observed. Despite the relative improvement of social, agricultural, economic and health
conditions in Tehran, the prevalence of parasitic infections still persists. Factors such as developing modern waste collection
methods, improving urban sewage systems, preventing domestic animal traffic on pastures and promoting the knowledge of
different classes of people could reduce the prevalence of these types of diseases.

Keywords: Parasitic infection, Consumed vegetables, Tehran

0z

Amag: Parazitik hastaliklar, gelismis ve gelismekte olan tilkelerde saglik ekonomisi alaninda pek ¢ok sorun yaratmistir. Parazitlerle
kontamine olmus ¢ig sebzeleri titketmek, hastaliklarin bulaginda en yaygin yollarindan biri olarak kabul edilir. Saglikh sebze
tikketiminin ilgili farkindalik, enfeksiyonu énlemede 6nemlidir. Bu sebeple, bu ¢alismada Tahran'da tiiketilen sebzelerin parazitik
kontaminasyon diizeyininin belirlenmesi amaglanmgtir.

Yontemler: Bu tanimlayia ve kesitsel ¢alisma, Ekim 2017-Eyliil 2018 tarihleri arasinda Tahran'da bulunan sebze érnekleri
tzerinde gerceklestirilmistir. Ornekler, pirasa, feslegen, nane, yesil sogan, turp, maydanoz, marul, tere, tarhun otu ve kisnis
dahil olmak tzere 10 cesit sebzeden segilen toplam 240 sebzeyi iceriyordu. Her numune yikama ve santriftijden gectikten sonra
incelendi. Solucanlarin tek hiicreli, yumurta ve larvalar gibi paraziter ajanlar incelendi. Elde edilen verileri analiz etmek i¢in SPSS
yazilimi kullanilda.

Sonug: Bulgulara dayanarak, érneklerin 62’sinde (%25,8) parazitik enfeksiyon gozlenmistir. Kisnis ve marul sirasiyla en
yiiksek ve en diigitk kontaminasyon oranina sahipti. Sonuglar, en fazla ve en az gérilen parazitlerin Rabditoid larvas: %12,5
(15 olgu) ve Physaloptera yumurtasi %1,6 (2 olgu) oldugunu gostermistir. Entamoeba, Giardia, Blastocystis, Hymenolepis, Ascaris
ve kancali kurtlarin yumurta ve larvalar: gibi diger parazitler de gézlenmistir. Tahran'daki sosyal, tarimsal, ekonomik ve saglk
kosullarinin géreceli iyilesmesine ragmen, paraziter enfeksiyonlar halen belli bir prevalansta gézlenmektedir. Modern atik toplama
yontemlerinin kullanilmasi, kentsel kanalizasyon sistemlerinin iyilestirilmesi, merada evcil hayvan trafiginin 6nlenmesi ve goreceli
olarak farkli toplumsal siniflarin bilgi sahibi olmalarinin tesvik edilmesi gibi faktérler bu tiir hastaliklarin prevalansini azaltabilir.
Anahtar Kelimeler: Parazitik enfeksiyon, titketilen sebzeler, Tahran
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INTRODUCTION

Healthy life has been an important objective for humans all
the time. Economic and social status of human, level of health
care, level of education, method of farm irrigation, vegetable
consumption, and utilization of human fertilizers in farms are
the effective elements in the infectious of human parasites (1-3).
In addition, the contaminated vegetables can spread infectious
and parasitic diseases to human (4). Consuming the raw
vegetables, along with food as Iranian customs, can infect the
consumer with parasites, in addition to supplying a wide range of
vitamins for body.

Parasitic factors can contaminate the vegetables in several ways:
Using human fertilizers in agriculture, which can be infected
by Giardia, Amoeba, Cryptosporidium, Isospora, Toxoplasma,
Hymenolepis, Taenia, Hydatid cyst, Trichuris, Trichostrongylus,
Ascaris, Hookworms, and Strongiloides.

1. Utilizing animal fertilizers infected with common parasites

between human and domesticated animals (4,5).

2. Use sewage for irrigating the farms.

3. Contaminating vegetables during production, collection,
transportation, and preparation for sale.

4. Traffic of infected animals such as dogs, cats, and other wild
carnivores in the farms (Toxoplasma, Hydatid cyst).

More than 40 million people are infected with parasitic infections,
and more than 10% of the population is at risk for parasitic
infections in the world. Due to the high prevalence of parasitic
infections, identifying the infectious resources, and preventing
the methods of their transmission and development are the
specific priorities of health (6).

The present study aimed to determine the condition and type of
parasitic contamination of edible vegetables in Tehran in order
to help determine the contamination level of each vegetable and
improve the level of public health.

MATERIALS AND METHODS

In the present descriptive study, 240 vegetable samples were
selected from autumn 2017 to summer 2018. The samples
included leek, basil, mint, spring onion, radish, parsley, lettuce,

cress, tarragon, and coriander, which are used raw. The samples
were randomly selected from wet markets and costermongers in
Tehran.

Each sample was collected up to 200 g in sterile nylon bags and
transferred to the parasitology laboratory of Aja University of
Medical Science for examination. Then, they were tested by
sediment concentration method, recommended by Food and
Drug Administration.

To this aim, the samples were washed in 1 liter buckets of water
containing detergent solution (1% sodium dodecyl sulfate, 0.1%
tween 80) for 10 minute and then the water was collected in
propylene’s beakers and next, centrifuged in tubes at 3000 rpm
for 10 minutes. The upper layer of the tubes was discharged. Then,
the sediments were recombined. Six slides were taken from each
sample, and Lugol’s iodine solution was added to three of them.
The samples were examined by x10 and x40 magnification of the
optical microscope, and the average of parasite was recorded. In
addition, they were carefully observed to identify the egg and
larva of the worms, as well as the cyst and trophozoite of the
unicellulars (7).

This descriptive and cross-sectional study was approved by the
Ethics Committee Aja University Faculty of Medicine, Tehran,
Iran, (decision no: IR.AJAUMS.REC.1300.050),
performed according to the tenets of the Declaration of Helsinki.

and was

Statistical Analysis

The data were analyzed using SPSS software (ver. 21) and
descriptive statistics (mean and percentage).

RESULTS

The results indicated that 62 samples (25.8%) had at least one
type of contamination (Table 1).

Parasitic agents of larval Filariform with 9.1% (11 cases),
Rhabditoid larva with 12.5% (15 cases), Hookworm egg with 10%
(12 cases), Ascaris egg with 10.8% (13 cases), Hymenolepis egg
with 7.4% (9 cases), Physaloptera egg with 1.6% (2 cases), Giardia
cyst with 7.4% (9 cases), Blastocystis cyst with 8.2% (10 cases),
and Entamoeba cyst with 4.1% (5 cases) were observed (Table 2).
Thehighestandlowest frequency of parasites related to Rhabditoid
larva (12.5%), and Physaloptera egg (1.6%), respectively. The

Table 1. Vegetable samples positive for parasitic structures with mono and multiple contaminants sold from Tehran, Iran, 2017

Number of parasite in one sample
Vegetable type Number Positive items (%)

One-parasitic Two-parasitic Three-parasitic
Basil 24 11 (45.8%) 9 (37.5%) 1(4.2%) 1(4.2%)
Cress 24 2 (8.3%) 1(4.2%) - 1(4.2%)
Parsley 24 3(12.5%) 2 (8.3%) 1(4.2%) -
Coriander 24 1(4.2%) 1(4.2%) - -
Tarragon 24 3(12.5%) 3(12.5%) - -
Spring onion 24 6 (25%) 3(12.5%) 2 (8.3%) 1(4.2%)
Radish 24 8(33.3%) 4 (16.6%) 2 (8.3%) 2 (8.3%)
Lettuce 24 14 (58.3%) 10 (41.6%) 3(12.5%) 1(4.2%)
Mint 24 7 (29.2%) 5(20.8%) 2 (8.3%) -
Leek 24 7 (29.2%) 5(20.8%) 1(4.2%) 1(4.2%)
Total 240 62 (25.8%) 43 (17.9%) 12 (5%) 7 (2.9%)
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highest contamination observed in lettuce (14 cases, 58.3%) and
the lowest in coriander (one case, 4.2%) (Table 3).

DISCUSSION

In the present study, which was conducted in fresh vegetable
samples in Tehran, the results were analyzed after collecting
the samples, transferring them to the laboratory, and finally
performing microscopic observations. As evident, Rhabditoid
larva with 15 cases and Physaloptera egg with 2 cases were the
most and the least parasitic factors, respectively (Table 2).

The total amount of parasitic contamination of the vegetables in
the study was 25.8%. The rate was reported 29.6,13.76, 65, 53.62,
and 38% in Kerman, Isfahan, Tehran, and Shahroud, respectively
(1,8-10).

Parasitic infections of consumed vegetables in Bengal, Morocco,
and Nigeria were 44.2%, 50%, and 3.5% respectively (11-13).
Parasitic contamination of vegetable consumption in Turkey and
Norway was reported significant (14,15). In Nigeria and Turkey,
the amount was reported 36% and 5.9%, respectively (16,17). The
studies in Japan and Saudi Arabia indicated spring onion as the
most contaminated type of vegetable (18). Along with the results
of the present study, lettuce was the most contaminated vegetable
in Khartoum (19).

In the present study, worm infections were more than protozoa

(Table 2,3). In the studies conducted in Isfahan, Yazd, and
Bushehr, vegetables were contaminated by metazoa more than
protozoa, which is consistent with results of the present study
(9,20,21).

About 12.5% of the infected contaminations were related to
Rhabditoid larvae. The existence of larvae of the third stage
(Filariform) with the second larvae indicates the presence of
infectious larvae among humans and animals although the larvae
of the nematodes of the soil were observed in this study, but were
detected with infectious larvae due to lack of lamina in the second
stage of larvae.

Although most of thelarvaelive vegetative and free, contaminating
the vegetables with mentioned larvae is likely to infect humans
with Strongyloides stercoralis and other pathogenic nematodes.
Therefore, the present findings should be taken important. In
addition, Rhabditoid contamination has been reported in the
studies conducted in Yazd and Bushehr (20,21).

The metazoan contaminations related to worm eggs in 29.8%
cases, which are acceptable due to the use of human fertilizers
in planting and animal traffic in the mentioned areas. The
contamination of Hymenolepis egg was 7.4%, which was similar
to those of other regions of Iran (20).

Unicellular contaminations (Table 1) accounted for 19.8% of
parasitic infections, which was higher than that of Qazvin and
Kermanshah (22,23). Similar to Qazvin contamination, Entamoeba

Table 3. Contamination items of intestinal protozoa and helminths in each purchase

Purchase oxder Number of parasitic
Basil | Cress | Parsley Coriander | Tarragon | Springonion | Radish | Lettuce Mint | Leek
w 4 0 1 0 0 2 1 1 0 2
! C 1 0 0 0 0 0 0 0 0 0
w 0 0 0 0 1 1 1 4 0 0
2 c 0 0 0 0 0 0 0 0 0 1
w 1 0 0 0 0 1 2 2 0 0
° c 0 0 0 0 0 0 0 2 0 0
w 0 1 1 0 0 0 1 1 1 0
* c 0 0 0 0 0 1 0 1 0 0
w 0 0 0 0 0 0 0 0 2 0
> c 0 0 0 0 0 0 0 1 1 0
w 0 0 0 0 0 0 1 0 0 0
¥ c 1 0 0 0 0 0 0 0 1 0
w 0 1 0 1 0 0 1 1 0 0
! c 0 0 0 0 0 0 0 0 0 1
w 2 0 0 0 0 0 0 0 0 2
8 c 0 1 1 0 0 0 0 0 0 0
w 1 1 1 0 0 0 2 1 2 1
° c 0 0 0 0 0 1 1 0 0 0
10 w 0 0 0 0 0 2 2 3 1 1
c 0 0 0 0 1 0 0 0 0 0
w 1 0 0 0 0 0 1 1 0 0
1 c 1 0 0 0 0 0 0 0 0 1
w 1 0 0 0 0 0 0 1 1 1
12 c 1 0 0 0 1 0 0 0 0 0
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covered 4.1% of the infections (23). Separating this parasite from
the vegetable may not be important for pathogenicity, but given
the fact that the contamination indicates the infection of human
excrement, it can be of great importance in terms of health.
Giardia was observed in 7.4% cases. Proper sanitation of the
vegetables is necessary because of the pathogenicity of this
parasite and its transmission to humans. The results were
consistent with that of other studies in Golestan province (6.8%),
and Ardabil city (7%), but inconsistent with that of Shahrood city
(2,10,24).

However, the present results were different with those of other
studies conducted in Syria (25), Pakistan (26), Egypt (27),
Ethiopia (28), Nigeria (6,29), and Vietnam (30). These differences
could arise from geographical location and climate, the number
of samples, the methods used to identify the parasite, the type of
irrigation, the use of human or animal fertilizer, the amount of
parasitic infection in the human population, and the methods of
vegetable transportation.

In the present study, 10 types of vegetables were tested, and
the most contaminated one was lettuce, (Table 3) which may be
related to its wrinkles which require more careful rinse, which is
in line with many exhaustive studies (19,25-27,31,32).

Coriander was reported as the lowest infectious, which was
different from other investigations (10). It seems that the
contamination level of vegetables with different parasites
according to their type necessitates more research.

In the present study, the rate of infection with Ascaris egg was
10.8%, which is different from the contamination of other
countries such as Libya 68%, Saudi Arabia 16%, Turkey 14%, and
South Korea (18,33-35).

No significant difference was observed in the contamination rates
of leek, basil, mint, spring onion, parsley, cress, tarragon, and
coriander in different shopping centers. However, a significant
difference was observed between the wet markets and its bunch in
radish (p=0.004) and Lettuce (p=0.02). It is worth noting that the
vegetables purchased from wet market (with root) significantly
carried more parasitic contaminations than vegetables purchased
of costermongers (with no root) (p=0.000) (Table 2 and 3).
Controlling the animal traffic within the farm and fencing the
fields can play an important role in reducing parasitic eggs in
vegetables. If the fertilizer is accumulated with no parasites
(prolonged accumulation such as compost), the construction
of lavatories in gardens can be effective in reducing parasitic
infections, and ultimately reducing transmitted diseases (8).

CONCLUSION

Although the rate of contamination among human parasites
has been reported lower than that of other provinces such as
Khuzestan, Lorestan, Hamedan, and Isfahan due to the utilization
of animal and chemical fertilizers in agriculture; according
to the high level of contamination with infectious stages of
animal nematodes which can sometimes appear as zoonosis, it
is recommended that the vegetables be washed with respect to
health care considerations. Informing the public by press and
mass media can be effective in reducing the contamination in the
region.
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Afganistan’da Bir Devlet Hastanesinde Tedavi
Olan Kist Hidatik Hastalariyla Ayn1 Yasam Alanim1
Paylasan Bireylerde Radyolojik ve Serolojik
Tarama Sonuclar:

Results of Radiological and Serological Screenings in Individuals Sharing
the Same Living Area as Patients with Hydatid Cyst in Afghanistan’s
State Hospital
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Yasam Alanini Paylagan Bireylerde Radyolojik ve Serolojik Tarama Sonuglari. Turkiye Parazitol Derg 2020;44(3):149-52.

0z

Amag: Bu calisma, Afganistan’da bir devlet hastanesinde tedavi olan kist hidatik hastalariyla ayn1 yagsam alanini paylasan
bireylerde radyolojik ve serolojik tarama sonuglarini belirlemek amaciyla yapilmistr.

Yontemler: Afganistan'da bir devlet hastanesine bagvuran kist hidatik hastalar1 aragtirmanin evrenini olusturmustur. Tam
6rnekleme yontemi kullanilmistir. Hasta yakinlari hastaneye cagirlarak direkt akciger grafisi, iist batin ultrasonografisi ve
ELISA yoéntemi ile kist hidatik antikorlarinin varhig: arastirilmigtir. Veriler Mayis 2016- Eyliil 2017 tarihleri arasinda 214 kisiden
toplanmugtir.

Bulgular: Yiz ikisi erkek 112’si kadin olmak iizere toplam 214 hasta yakinina radyolojik ve serolojik tarama yapilmigtir. Sekiz
hastada karacigerde, iki hastada akcigerde ve bir hastada dalakta radyolojik olarak kist saptanmug, 22 hastada ise seroloji pozitif
olarak sonu¢lanmigtir.

Sonug: Calisma sonucunda kist hidatik agisindan endemik bir bélge olan Afganistan’in $ibirgan sehrinde kist hidatik tanisi
konulan hastalarla ayn1 ortami paylagan bireylerde hastaligin sik gérildigii ve bu bireylere yonelik tarama programlarinin yararh
olacag: kanisina varilmigtir.

Anahtar Kelimeler: Hidatidoz, kist hidatik, Echinococcus granulosus

ABSTRACT

Objective: To determine the results of radiological and serological screenings in individuals who shared the same living space as
patients with hydatid cyst in a State Hospital of Afghanistan.

Methods: Patients presenting with hydatid cyst to a public hospital in Afghanistan were included in this study. Full sampling
method was used. Also, the relatives of the patients were called to the hospital and investigated for the presence of hydatid cyst
antibodies through direct chest X-ray, upper abdominal ultrasonography and ELISA.

Results: During the study period, a total of 214 patients, including 102 male and 112 female, underwent radiological and
serological screenings. While cysts were radiologically detected in the liver, lung and spleen in 8, 2 and 1 patient, respectively, the
serology was positive in 22 patients.

Conclusion: As a result of the study, it was concluded that the patients who shared the same environment as the patients who
were diagnosed with hydatid cyst in an endemic region for cyst hydatid disease.

Keywords: Hydatidosis, hydatid cyst, Echinococcus granulosus
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GIRig

Kist hidatik dinyada bircok tlkede yaygin olarak goriilen
parazitik bir enfeksiyondur. Kuzey Afrika, Dogu Avrupa ve Orta
Dogu kist hidatik agisindan endemik bélgelerdir. Bu bélgelerde
saghkli gériinen bireylere yénelik yapilan taramalar yayginhigin
%5-10 arasinda oldugunu gostermektedir (1). Kist hidatik ge¢
teshis durumunda morbidite ve mortalitesi yiiksek olan bir
saglik sorunudur. Bu nedenle bu hastalarin erken teghisi ve erken
tedavisi 6nem arz etmektedir. Erken teghis edilen hastalarin
medikal yoéntemler veya minimal invaziv bir yéntem olan
ponksiyon, aspirasyon, injeksiyon, reaspirasyon (PAIR) ile tedavisi
mumkiin olabilmektedir (2). PAIR tedavisine uygun olmayan
hastalarda cerrahi en uygun segenektir. Cerrahide daha az invaziv
olan parsiyel kistektomiden oldukea agresif tedavi yéntemi olan
perikistektomi, karaciger rezeksiyonlar1 ve kistojejunostomi
prosediirleri uygulanabilmektedir (3). Tum bu prosedirler
hastane maliyetlerinin artis1 yaminda ciddi morbiditeye sahip
islemlerdir. Kist hidatigin bulas yolu dustuniildagiinde ayni ortami
paylasan ve benzer yiyecekleri tiiketen bireylerde hastaligin daha
stk goriilmesi olasidir (4). Bu yoldan ¢ikarak kist hidatik tespit
edilen hastalarin ailelerini riskli poptilasyon olarak kabul edip bu
bireylerde kist hidatik taramasi yapmak hastaligin asemptomatik
evrede teshis edilmesini saglayacaktir.

Kist hidatik hastaligimin Afganistan'daki yayginhg: ile ilgili
saglikli bilimsel veriler bulunmamaktadir. Ancak halkin buyik
cogunlugunun kirsal kesimde yasamasi, hijyen kosullarim
saglayacak olanaklara ulagimin zor olmasi ve kontrolsiiz hayvan
kesimleri nedeniyle kist hidatigin halk sagligini tehdit eden
yaygin bir hastalik oldugu digtinalmektedir.

Kistik ekinokokkozis hastaliginda genetik faktorler ve akrabaligin
etkisinin olmadig: bilinmekle birlikte kist hidatik etkeni olan
Echinococcus granulosus'un yagsam déngusi goz 6niine alindiginda
kesin konagin et yiyen yirtica hayvanlar oldugu, insanin ise
tesadufi ara konak oldugu akilda tutulmalidir. Hastaligin olustugu
insanla ayni besin maddelerini titketen, benzer hijyen kurallarin
uygulayan aile bireylerinin de E. Granulosus ile enfekte olma
riskleri yiikselmektedir. Caligmanin halk saghig: bilimine katkisi
halk saglig1 acisindan ciddi bir sorun olusturan bu hastalikta tiim
toplumun taranmasi ve hastalifin asemptometik evrede tespit
edilmesi teorik olarak mumkiin olmasina ragmen bu yéntemin
maliyet etkinligi olduk¢a duigtiktiir. Ayrica kirsal kesimde toplumun
tim bireylerine ulagmak sorun olabilmektedir. Bu amagla kist
hidatik tansi alarak tedavi edilen hastalarla ayni ortami paylagan
bireylerin taranmasi muhtemel bir hastaligin asemptomatik
evrede taninmasini kolaylagtiracak, bu hastaliga bagh olusacak
maliyetleri en aza ¢ekecektir. Giiniimuize kadar Afganistan'da kist
hidatik hastaliginin bulas yollarinin engellenmesi, asemptomatik
hastalarin erken taninmasma yénelik herhangi bir calisma
yapilmamigtir. Bu ¢aligmanin sonuglarn: farkindalik olusturmak
agisindan Afganistan’in Saglhik Madurliaga birimlerine iletilecektir.
Calismanin Amaci: Bu calisma Afganistan'n bir devlet
hastanesinde tedavi olan kist hidatik hastalariyla ayni yasam
alanin1 paylasan bireylerde radyolojik ve serolojik tarama
sonuglarini belirlemek amaciyla yapilmigtir.

YONTEM

Aragtirmanin Evreni ve Orneklemi

Afganistan’in Sibirgan sehrindeki bir devlet hastanesine bagvuran
kist hidatik hastalari aragtirmanin evrenini olugturmustur. Tam

o6rnekleme yontemiyle hastaneye kist hidatik tanisi ile tedavi
olan hastalarla ayni yagam alanini paylasan bireylerde ¢alismaya
katilmay: kabul eden 214 kisi aragtirma kapsamina alindi.
Arastirmaya alinma kriterleri; bir yakinin bir devlet hastanesinde
ameliyat olan kist hidatik hastaligi olmasi ve hastayla yasam
alanini paylasiyor olmast.

Calisma Grubu

Aragtirma, Afganistan’in Sibirgan Devlet Hastanesi'ne bagvuran
ve karaciger kist hidatik tanisi ile ameliyat edilen hastalarla aym
ortami paylasan ve c¢alisma hakkinda bilgilendirildikten sonra
caligmaya dahil olmay: kabul eden toplam 214 hasta yakin ile
yapilmigtir. Verilerin toplanmasi Afganistan’in $ibirgan Devlet
Hastanesi'ne Mayis 2016- Eylul 2017 tarihleri arasinda bagvurarak
karaciger kist hidatigi tams: ile ameliyat edilen hastalarla aym
evi paylasan hasta yakinlar1 hastaneye cagirilarak direkt akciger
grafisi, Gist karin ultrason (US) ve ELISA yontemi ile kist hidatik
antikorlarinin varhig aragtinlmigtir. Caligmaya dahil edilen hasta
yakinlarinin demografik verileri, radyolojik tetkik sonuglar ve
seroloji sonuglar1 hasta kayit kartlarina kaydedildi.

Uygulama Siireci

Aragtirmada, yukarida belirtilen hastanede segilen 214 hasta
yakinina bir demografik anket uygulanmis olup akabinde de
radyolojik ve serolojik kist olup olmadigi durumlarim gérmek
agisindan test uygulanmigtir. Daha sonra hasta yakinlarinin,
hasta ile olan yakinliginin kist olusumunu etkileyip etkilemedigi
sonucuna varilmigtir.

Aragtirmanin  Degigkenleri: = Arastirmanin  bagimsiz
degiskenlerini sosyodemografik ozellikler olugturmaktadur.
Bagimli degisken ise kist hidadik olma durumudur.
Aragtirmanin Etik Boyutu: Arastirma oncesi Selguk
Universitesi Tip Fakiiltesi Girisimsel Olmayan Arastirmalar
Etik Kurulunun 27.04.2016 tarihinde 2016/142 sayili karari
ile izin ahnmigtir. Gereken kurum izinleri Afganistan’in resmi
makamlarindan alinmigtir. Katilimcilara aragtirma hakkinda bilgi
verilmis ve onay alinmistur.

istatistiksel Analiz

Galismanin tamimlayia istatistiklerinde sayi, yiizde, ortalama,
standart sapma verilmistir. Verilerin normal dagilima sahip olma
durumunun degerlendirilmesinde Kolmogorow-Smirnow testi,
Skewness ve Kurtosis degerleri kullanilmigtir. Karsilagtirmalarda
t-testi, Tek Yonli ANOVA ve Regresyon Analizi testleri
kullanilmustir. Istatistiksel énemlilik diizeyi p<0,05 olarak kabul
edilmisgtir.

BULGULAR

Tablo 1’e gére, Katihmalarin %48’ erkek, %52’si kadin, %76’sinin
10-25 yaglarinda, %48,6’s1 6grenci, %41,6’sinin hastanin kiz,
%37’sinin hastanin oglu oldugu belirlenmigtir. Katihmcilarin
radyolojik sonuglarina bakildiginda ise, test sonucu negatif
ctkanlar %94,9luk kisimken, pozitif olanlar; %3,7 karaciger
kisti %0,9 akciger kisti, %0,4 dalak kisti olarak belirlenmistir.
Katilimalarin serolojik sonuglarina bakildiginda ise, test sonucu
negatif ckanlar %89,81lik kisimken, pozitif olanlar %10,2
oraninda goézlemlenmistir. Olgularin yakinlik derecelerine
baktigimiz zaman %54,5’i hastanin oglu ve %27,3’t kardesidir
(Tablo 1).
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Tablo 1. Katilimalarin tanimlayia ézellikleri

Degisken Grup N %
Erkek 102 48
Cinsiyet
Kadin 112 52
10-25 163 76,2
Yas 26-40 38 17,7
41-60 13 6,1
Ogrenci 104 48,6
Ev hanimi 53 24,8
Tsci 17 7,9
Bakkal 9 4.2
Coban 9 4,2
Sofér 7 3,3
Meslegi Asker 5 2,3
Polis 4 1,9
Kasap 2 0,9
Ogretmen 1 0,5
Asc1 1 0,5
fmam 1 0,5
Saglka 1 0,5
Kiza 89 41,6
Oglu 79 37
Kardes 23 10,7
Esi 12 5,7
Yakinlik derecesi
Babas1 3 1,4
Annesi 3 1,4
Gelini 3 1,4
Damadi 2 0,9
Negatif 203 94,9
Karaciger 8 3,7
Radyolojik sonug
Akciger 2 0,9
Dalak 1 0,4
Serolojik test Negatif 192 89,8
sonucu Pozitif 22 10,2
. Oglu 6 54,5
Radyolojik
incelemeye gore Kardesi 3 27,3
olgularin yakinlik Esi 1 9,1
dereceleri
Babas1 1 9,1

Cinsiyete gére 102 erkek katilimcinin ve 112 kadin katihmcanin
ortalamasi 4’tiir. Yani hem erkek hem de kadinlar, kist bulunma
durumlarina egit ihtimal oldugu ortaya konulmaktadir. %95 giiven
aralig1 icin olasiik degeri 0,05'ten biyik gkmistir (p=0,890).
Bu durumda erkek ve kadinlarin, kist olma durumlarinda ayni
olasilig: tagidiklar1 gérilmektedir.

Katiimalarin ¢aligtiklar1 meslekleri arasinda kist hidatik
testlerinde pozitif olma durumlar agisindan bir farklilik olmadig:
belirlenmisgtir (p>0,05).

Katibmalarin, yakinhk degiskenine gére radyoloji sonucu
arasinda 6nemli bir fark olmadif1 gérilmustiir.

TARTISMA

Bu calisma kist hidatik tamisi ile ameliyat edilen hastalarla
ayni yasam alanimi paylasan bireylerde asemptomatik hastalik
varh@ini aragtirmay: amaglamigtir. Bu nedenle ¢alisma sonuglari
diunya literaturii ile karsilastirildiginda hastaligin  endemik
oldugu bolgelerde kist hidatik tanisi alanlar ile aymi evde yasayan
bireylerde hidatik hastaligin daha sik gérildigu ortaya ¢ikmigtir.
Bu hasta popiilasyonunda tarama sonug¢larmin halk saghg:
agisindan olumlu sonuglari olacag: dugtunilmektedir.

Literatiire benzer gekilde calismada kist hidatigin %76,23’likk oran
ile karacigerde yerlestigi tespit edilmistir. Karacigerden sonra en
sik tutulan organ akcigerlerdir. Sistemik dolasima dahil olan
parazitler digitk orana sahip olsalar da tiim organ sistemlerinde
kistik hastaliga neden olabilmektedir (5). Parazitin viicuda ilk
giris yolunun gastrointestinal sistem oldugu dusiniliirse, bu
yolla girip portal venden 6ncelikle karacigere ge¢mesi bu organin
en ¢ok etkilenen yer olmasim agiklar (6). Karacigerde saptanmig
hidatik kistlerin biyik ¢ogunlugu sag lobda yerlesir. Bunun
ana nedeni sag portal venin daha dik bir ag ile karaciger icine
girmesi ve sag lobun kitlesel olarak daha buyik olmasidir. Bizim
calismamizda da kist hidatik %60 oraninda karaciger sag lobda
yerlesmistir. Karin ici organlar diistinildiginde, karacigerden
sonra en yiksek kan akimina sahip organ dalakta kist hidatik
prevalansi da yiiksektir. Splenik kisti bulunan hastalarin diger
organlarinda da kist hidatik bulunma olasilig: yiiksektir (7). Diger
bir ¢aligmada ise dért olguda akciger ve karaciger kist hidatigi
birlikte goriilmiis (%26,6). U olguda akcigerlerde birden cok kist
varlig tespit edilmis (%20) (8). Bizim ¢aligmamizda yalnizca bir
(%7,69) olguda dalakta hidatik kist saptanmgtir (Tablo 1).

Kist hidatigin sik gorildugi bircok tilkede hastaligin erken teghisi
ve tedavisine yonelik tarama programlari bulunmamaktadir.
Bu nedenle hastaligin toplumdaki ve hastalarla ayni ortami
paylasanlardaki gercek prevalans kesin olarak bilinememektedir.
Literatiir incelendiginde en genis sayih tarama sonuglarinin
Arjantin'de  gerceklestildigi  gorilmusgtir. Bu ¢aligmanin
sonuglarina goére 42,734 hasta tzerinde yapilan serolojik ve
radyolojik taramada sadece 192 (%0,44) bireyde asemptomatik
kist hidatik olgusuna rastlanmistir (9). Bizim c¢alismamizda
radyolojik olarak 11 (%5,1) hastada kist hidatik tespit edilirken,
serolojik hastalik pozitifligi 22 (%10,2) hastada saptanmasi
kist hidatik hastaligi bulunanlarla aynmi ortami paylasanlarda
hastaligin yaklagik 20 kat fazla gorildiguna gostermistir. Bu
kadar yiiksek farkin Arjantin’de kist hidatik insidansinin dugitk
olmasindan kaynaklandigi dusuntlirse Afganistan’a daha
yakin yasam sartlaria sahip olan fran'da yapilan bir surveyans
calismasinda 680 hastada kadinlarda %3,1 erkeklerde %4,7
oraninda kist hidatik saptanmigtir (10).

Karacigerde yerlesmis asemptomatik kist hidatik olgularin
saptanmasi ve izlenmesinde US’nin kullanilmas: énerilmektedir.
Bu olgularda, US’nin Serolojik testlere gére daha duyarl oldugu
belirtilmektedir (11). Calismamizda literatiirde énerilen tanisal
basamaklar kullanilmigtir. Tam olgular akciger hidatik kist icin
posteroanterior akciger grafisi ve abdominal kist hidatik icin
batin US ile degerlendirilmigtir. Her iki teknikte tanisal ayrim
netlestirmek icin gerekli goriilen olgularda toraks ve batin
bilgisayarl tomografisi ile tan1 desteklenmistir.

Kist hidatik hastahgimin tanisinda serolojik tani yéntemlerinin
kullanilmasi, toplumdakist hidatik prevalansinin belirlenmesinde,
asemptomatik kistlerin tespit edilmesinde énemli bir yere
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sahiptir (1,12,13). Bir hastadan alinan numune, Serolojik
testlerden birinde pozitif sonug verirken, diger bir testte negatif
olabilmektedir. ELISA bu testler icinde parazite karsi gelisen
antikorlar1 en duyarh sekilde tespit eden yéntemdir (14,15). Bu
nedenle caligmamizda serolojik tam i¢in ELISA yontemi ile IgG
antikorlar1 aragtirlmistir. Indirekt hemagliitinasyon testinin
sensitivitesi genellikle %80-94 arasinda degismekle birlikte,
%54-65 gibi distk sensitivite degerleri bulan aragtirmalar da
mevcuttur. Testin spesifitesi ise %92-100 arasinda degismektedir
(16).

Calismamizda erkek ve kadinlarin, kist olma durumlarinda ayni
olasih@ tasidiklar: gorilmektedir (Tablo 1). Cesitli caligmalarda
hastaligin cinsiyet ile baglantisi incelenmis olup bazi ¢aligmalarda
erkeklerde daha fazla gorulirken bazi caligmalarda kadinlarda
daha fazla gérimmiistir (17,18). I¢ Anadolu Bélgesinde yer alan
13 ilde 2001-2005 yillar1 arasinda yapilan bir ¢aligmada Kist
Hidatik tamis1 konmus 5,346 olgunun 2,998'inin (%56) kadin,
2,348'inin (%44) erkek oldugu belirtilmistir (17). Mirzanejad-Asl
(18) tarafindan yapilan ¢aligmada enfeksiyon orami erkeklerde
kadinlardan daha yiiksek (%1,94 ve %0,94) olarak bulunmus.
Cahismamizda olgularin yakinhk derecelerine baktigimiz zaman
%54,51 hastanin oglu ve %27,3'ii kardesidir (Tablo 1). Kistik
ekinokokkozis hastahiginda genetik faktérler ve akrabaligin
etkisinin olmadig: bilinmektedir. Ancak hastalifin olustugu
insanla ayn1 besin maddelerini tiiketen, benzer hijyen kurallarini
uygulayan aile bireylerinin de E. Granulosus ile enfekte olma
riskleri yiikselmektedir (19).

Bizim ¢alismamizda katihmalarin %4,2’si kistik ekinokokkozis
hastaligina sahip ¢obanlardir (Tablo 1). Calismamiz: destekleyen
bir calisma ise Heidari ve ark. (20) tarafindan yapilmigtir.
Caligmada kistik ekinokokkozis orani ciftciler ve ciftlik iscilerinde
%3,17 olarak bulunmugtur. Hastaligin konaklhigini ciftlik
hayvanlarinin yapmasi nedeniyle bu meslek dallarinda hastaligin
gorilmesi yadsinamaz.

SONUC

Caligma sonucunda kist hidatik agisindan endemik bir bélge
olan Afganistan’in Sibirgan sehrinde kist hidatik tanis1 konulan
hastalarla ayn1 ortami paylasan bireylerde hastaligin sik
gorildigi ve bu bireylere yonelik tarama programlarinin yararh
olacag: kanisina varilmgtir.
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Our Retroperitoneal Cystic Echinococcosis Surgery Experiences at Mehmet
Akif Inan Training and Research Hospital in Sanlurfa
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Amag: Klinigimizde retroperitoneal kist hidatik nedeni ile opere edilen hastalarda uyguladigimz cerrahi teknigin tedavideki
yerinin giincel literatiir egliginde tartisilmasi amagclandi.

Yontemler: Mayis 2012 ile Mayis 2019 tarihleri arasinda retroperitoneal kist hidatik nedeni ile opere edilen yedi hastanin
verileri retrospektif olarak degerlendirildi.

Bulgular: izole retroperitoneal kist hidatik nedeni ile iki hasta ve bébrek kist hidatigine eslik eden karaciger kist hidatigi nedeni
ile bir hasta, sadece bébrek kist hidatigi nedeni ile de dért hasta opere edilmistir. Takiplerde niiks izlenmemistir.

Sonug: Calismamizda hastalarin; kistin ¢evre organ ve doku komusuluguna gére total, subtotal ve parsiyel kistektomi yontemleri
kullanilarak bagarili bir sekilde tedavi edilebilecegi vurgulanmistir.

Anahtar Kelimeler: Kistik ekinokokkoz, acik cerrahi, perikistektomi

ABSTRACT

Objective: This study aimed to discuss the place of surgical technique in patients who were operated for retroperitoneal hydatid
cyst at our clinic, in the light of current literature.

Methods: Data from seven patients who were operated for retroperitoneal hydatid cyst between May 2012 and May 2019 were
retrospectively collected and evaluated.

Results: Two patients were operated for isolated retroperitoneal hydatid cyst, one for liver hydatid cyst accompanying renal
hydatid cyst and four patients were operated only for renal hydatid cyst. Recurrence was not observed in the follow-up.
Conclusion: In our study, emphasis was laid on the fact that cysts can be treated successfully by using total, subtotal and partial
cystectomy methods based on the organ and tissue neighbourhood.

Keywords: Cystic echinococcosis, open surgery, pericystectomy
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GiRiS bogluklarda yerlegimli olan izole kistikekinokkokkoz
endemik bolgelerde bile nadiren gérulmektedir (1).

Kistik ekinokokkoz, larval evredeki Echinoccoccus
granulosusun neden oldugu parazitik bir hastalik olup,
endemik bélgelerde bir halk saghg: sorunudur. En sik

Kistik ekinokokkozlarin biyitk ¢ogunlugu ¢ok yavas
buytrler. Yilllarca asemptomatik seyrederler. On

tutulan organlar karaciger (%50-70) ve akcigerdir tanis1 da genellikle bagka nedenle yapilan radyolojik
(%20-30). Retroperitoneal organ olan bébregin tetkikler neticesinde konulur. Medikal tedavi icin
kistik ekinokokkoz tutulumu %4’tiir. Retroperitoneal kullanilan antihelmintik ajanlar bazen kist hacminde
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kiigiilme saglayabilirse de genellikle yeterli sonu¢ alinamaz ve
ciddi yan etkileri olabilir. Komplike olmamus kistik ekinokokkoz
i¢in cerrahi rezeksiyon bir tedavi secenegidir. Cerrahi sonrasi
yayilimin olmadigi durumlarda antihelmintik tedavi karaciger
toksisitesi nedeniyle 6nerilmemektedir (2).

Bu calismada bébrek kistikekinokkozu ve izole retroperitoneal
kistikekinokkoz = nedeniyle 2012-2019  yillan
klinigimizde opere edilmis olan hastalarin verileri retrospektif

arasinda

olarak incelenmistir. Uyguladigimiz cerrahi teknigin tedavideki
yerinin guncel literatir esliginde tartigilmas: amaclanmgtir.

YONTEMLER
Mayis 2012 ile Mayis 2019 tarihleri arasinda bobrek

kistikekinkokkozu tanisiyla beg hastanin ve izole retroperitoneal

kistik ekinokokkoz nedeniyle kistektomi uyguladigimiz iki
hastanin verileri retrospektif olarak incelenmistir.

Hastalara preoperatif dénemde oral albendazol (10 mg/kg/giin)
profilaksisi baglandi. Radikal nefrektomi ve total kistektomi
yapilan iki hasta hari¢ geriye kalan tiim hastalara postoperatif
dénemde enfeksiyon hastaliklar1 bélumiunin énerisiyle sekiz
hafta idame antihelmintik tedaviye devam edilmigtir. Hastalara
uygulanan cerrahi yoéntemleri Tablo 1'de gosterilmistir. Renal
subtotal kistektomiye baslamadan 6énce hastalara 80 mg prednol
intravenéz olarak yapildi. Kiste ulagtigimizda kistin icerisine
hipertonik sodyum klorid soliisyonu germinal kismi dezenfekte
etmek icin enjekte edildi. Kistin icerigi aspire edildikten sonra
bébrek parankimine kadar olan kist duvari ¢karildi. Boébrek
parankimi icerisindeki kist duvari birakildi. Retroperitoneal
parsiyel kistektomi icin de aymi prosedir uygulandi. Calisma

Tablo 1. Tim hastalarin cerrahi yontem, radyolojik goriintilleme ve indirekt Hemagliitinasyon testi sonuglari

Sag parsiyelkistektomi

Cerrahi yént iHA . T
k:siiictlﬁ)?;:ll:lli/ Yas titresi Tanisal radyolojik inceleme sonuclar1 En son kontrol goriintiileme
USG: Sag bobrek alt polde 60x46 mm boyuttlu kalin,
Sag flanklumbotomi septali, multilokiilekistiklezyon izlendi e 1oa
Sag subtotalkistektomi 29 1/160 BT: Sag bobrek alt polde 40x55 mm likkistik kitle. Gharbi gsgéfafﬁaofgiﬁnailei? idlikler
tip 2 kistik ekinokokkozile uyumlu Sekil 1. perasy sipiicer.
Ek organ tutulumu yok.
. USG: Sol “bébrelf st polde 11x6 cm'lik k.1st11f ?kmokokkoz, USG: Her iki bobrek boyutu,
Sol flanklumbotomi BT: Sol bébrek iist polde 12 cm ¢apinda icerisinde kiz ; . .
) . 30 o ) . L . . kalinlig1 normaldir. Tas, kitle,
Sol subtotalkistektomi 1/320 vezikiiller ve solidkomponent iceren kistik alan izlendi. . . .
Ek organ tutulumu yok. hidronefroz izlenmedi.
BT: Sag bobrek orta poldeegzofitik uzanim gésteren 50x45
Sag flanklumbotomi mm b.oyu.tlarmda kalin diizensiz dux./arh 1.<;e1.‘151nde: iyr}ln}l@ USG: Sag bobrek orta kesimde
Sas subtotalkistektomi 35 1/2560 germinatifmembranla uyumlu dansitelerin izlendigi kistik postoperatif degisiklik lerizlendi
5 lezyon mevcuttur. (tip 2 kistik ekinokokkoz). ’
Ek organ tutulumu yok.
USG: Sag bébrek alt polde 62x57 mm boyutlu kalin cidarh
icerisinde ekojen duvarla baglantis1 olmayan partikiil
iceren, kalisiyel yapilarda distorsiyona neden olan kistik USG: Sag bébrek izlenmedi. Sol
Sag modifiyechevron kesi 33 1/320 kitle. bébrekte kompansatrifhipertrofi
Sag radikal nefrektomi BT: Sag bobrek alt polde 60 mm boyutunda diizgiin sinirlh | mevcut. Kist, kitle ve hidronefroz
kalin cidarl, kalisiyel yapilarda distorsiyona neden olan izlenmedi.
kistik lezyon izlendi.
Ek organ tutulumu yok.
U.SG.:Karacllger(Vie §x4 cm ve 6x3 cm boyutunda_lkl adet. USG: Karacigerde 38 mm capinda
kist izlendi. Sag bobrekte 9x6 cm likseptasyon iceren kist e g
; i . . . kistik ekinokokkoz posu. Sag
Sag modifiyecehvron kesi 32 1/2560 izlendi. bébrek orta kesim ve iist pol
Sag subtotalkistektomi BT: Karacigerde 53x34 mmlik kistik ekinokokkoz. Sag diizevind rsvona b ‘ﬁ rakim
boébrekte 87x67 mm kistik ekinokokkoz. ’r?ce‘iymesie opersyona bagh para
Ek organ tutulumu var. ! '
USG: Sol bobrek inferior komgulugunda 128x80 mm ¢aph
6lciilen multilokiile kist izlendi, kistik ekinokokkoz.
Sol gibson kesi BT: Sol bébrek inferior komgulugundan iliak kemik L
. . . I USG: Batin igerisinde ve
Total kistektomi 42 1/80 anteriora kadar uzanan 13x9x8 cm boyutlarinda diizgiin retroperitonda kist. kitle izlenmedi
sinirh icerisinde septalar1 bulunan kistik kitle. (Mezenter p ’ z ’
kisti, kistik ekinokokkoz) Sekil 2 ve Sekil 3.
Ek organ tutulumu yok.
USG: Sag adneksiyallojda yogun icerikli, kalin dizensiz
duvarli 106x67 boyutlu kistik lezyon izlendi.
Cobek alt: median kesi BT: Sag adneksiyal bolgede (retoperitoneal alanda) mesane | Tiim abdomen USG: Batin i¢i
26 1/160 ve rektumun sag tarafinda, externalliakven ile sag over organlarda ve retroperitoneal

komsulugunda 10x6 cm'lik kistik ekinokokkoz ile uyumlu
lezyon izlendi.
Ek organ tutulumu yok.

organlarda kist, kitle izlenmedi.

USG: Ultrasonografi, BT: Bilgisayarli tomografi, cm: Santimetre, mm: Milimetre, THA: Indirekt Hemagliitinasyon testi
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retrospektif olarak yapildigi i¢in hasta onami alimmamigstir.
Harran Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan olur alinmigtir (27.04.2020 tarih ve 20.08.17 no’lu

karar).

istatistiksel Analiz

Aragtirmada elde edilen verilerin degerlendirilmesinde SPSS
24.0 paket programi kullamilmigtir. Arastirmada degerlendirilen

hastalarin yaglarinin ortalamasi hesaplanmgtr.

Sekil 1. Sag bobrek alt polde Gharbi tip 2 kistik ekinokokkoz ile
uyumlu kistik kitlenin BT gériintiisit

BT: Bilgisayarh tomografi

Sekil 2. Sol boébrek enferiyor komsulugundan iliak kemik
anteriora kadar uzanan icerisinde septalar1 bulunan izole kistik
ekinokkozun koronal kesit BT géruntiisi

BT: Bilgisayarl tomografi

Sekil 3. Sol retroperitoneal alanda bulunan izole kistik

ekinokkozun transvers kesit BT goruntiisii

BT: Bilgisayarh tomografi

BULGULAR

Tam hastalar kadindi. Yas ortalamasi 32,4 yil (26-42) olarak
hesaplandi. Hastalarin dérdi Sanlurfa il merkezinde g
tanesi ise Sanlurfanin kirsal kesiminde ikamet etmektedir.
Hastalardan dordu flank agris1 ve ikisi karin agris1 sikayetleriyle
poliklinigimize miracaat etmistir. Genel cerrahi tarafindan bir
hasta karaciger kistik ekinokokkozu ve beraberinde bébrek kistik
ekinokokkozu bulunmasi sebebi ile tarafimiza konsulte edilmistir.
Fizik muayenede yalnizca sol bébrek kistik ekinokokkozu olan
ve sol retroperitonal alanda izole kistik ekinokokkozu olan
hastalarin kistleri palpe edilebildi. Hastalardan rutin olarak
idrar tahlili, Bébrek Fonksiyon testleri ve ilk asamada iriner
sistem ultrasonografi (USG) yapildi. USG'de kistik ekinokokkoz
agisindan stiphe uyandiran hastalara ileri inceleme i¢in bilgisayarh
tomografi/manyetik rezonans géruntileme (BT/MR) yéntemleri
tercih edilmigtir. Sonrasinda bu hastalarda kistik ekinokokkoz
icin Indirekt Hemagliitinasyon testi (IHA) yapilmistir. On tanist
kesinlesen hastalar acik cerrahi yontemle opere edilmis ve bu
sonuclar Tablo 1'de gosterilmistir. Cerrahi tedavi ile ¢ikarilan
spesmenlerin patoloji sonuglart kistik ekinokokkoz ile uyumlu
olarak raporlanmigtir.

Hastalarin hastanede ortalama kalis siuiresi bes gin olarak
hesaplanmigtir. Operasyon sonrasi doénemde herhangi bir
komplikasyon izlenmedi. Hastalarin ortalama takip stiresi 34
ay (6-84) olarak hesaplanmigtir. Bu stirede iriner sistem ve/
veya bagka sistemlere ait organlarda kistik ekinokokkoz niiksii
izlenmemigtir.

TARTISMA

Bobrek kistik ekinokokkozu olan hastalarda %40'in istiinde
diger organlarda tutulum gériillmektedir (3). Izole retroperitoneal
kistik ekinokokkoz hastaligi endemik bolgelerde bile nadiren
izlendigi i¢in diger organlara ait tutulum mutlaka arastirilmahdir
(4,5). Ayrica iriner sisteme ait organlardan mesane ve prostatin
tutulumunu goésteren c¢aligmalar da mevcuttur (6,7). Bizim
calismamizda bébrek kistik ekinokokkozu olan beg hastanin
sadece birinde karaciger tutulumu izlendi. Retroperitoneal olan
kistik ekinokokkozlar ise izole olarak izlenmistir.

Hastalar asemptomatik olabildigi gibi genelikle semptomlar
kistik ekinokokkozun biiyiimesine ve bulundugu anatomik
lokalizasyona gore kendini gosterir. Lumbalji, karmn agris,
hematiiri, ele gelen kitle, hidatiiri (patognomonik bulgu), halsizlik
ve ates bunlarin icerisinde yer alir. En sik olarak lumbalji ve karin
agrist izlenir (3). Mesane ve prostatin tutulumuna bagh olarak
da alt uriner sistem yakinmalar1 olusturabilmektedir (8,9). Agr1
nedeni ile tetkik edilen hastalarin gériintilemesinde kistin
basisina sekonder hidronefroz/renal atrofi izlenebilmektedir.
Nadir de olsa renal arter basisina bagh hipertansiyon ile dahili
kliniklere bagvurabilmektedir (10). Bizim c¢alismamizda da
kistik ekinokokkozun oldugu lokalizasyonda non-spesifik agri
hastalar tarafindan en sik tarif edilen semptom olmustur. Biz
hastalarimizdan sadece iki tanesinde fizik muayene ile kistik
kitlelerini palpe edebildik.

USG ucuz, etkin ve non-invaziv bir yéntem oldugu i¢in tanida
ilk tercih edilen goriintileme yontemidir. Kistik ekinokokkozlar
USG morfolojisine gére Gharbi siniflamasi ile 5 tipe ayrilmugtir.
Tip 1: siv1 dolu kistler; tip 2: siv1 ile dolu bélunmius kistler; tip
3: septali kistler; tip 4: heterojen ekojenite goésteren kistler ve tip
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5: kalsifiye kalin duvarl kistler olarak simiflandirlmistir (11).
Bizim calismamizda alti hastaya operasyon o6ncesi dénemde
USG ile 6n tam1 konulmus ve sonrasinda ayirici tam icin ileri
tetkikler yapilmistir. Postoperatif takiplerinde de niiks agisindan
degerlendirme amaciyla yine USG tercih edilmistir. BT ve MR
yontem olarak kistik ekinokokkozu gosterme agisindan daha
duyarlidir. Anatomik olarak lezyonun bulundugu yere gére, organ
komguluklarina gére detayl goriunti verir. Kistik bébrek kitleleri
ozellikle Bosniak tip 2 ve 3’e ait olduklarinda tamisal zorluk
olugturur. BT’de septal ve nodiler kalinlasma malignite lehine
yorumlanir. Halka seklinde kalsifiye duvari olan unilokiiler kist
veya heterojenligi olan multilokiiler kistik bir lezyon ise bébrek
kistik ekinokokkoz hastalig: lehine yorumlanir (12). Ayrica tip 4
kistik ekinokokkoz yalanc tiimér gérinimii ile neoplazmu taklit
edebildigi i¢in tam problemi olusturur (13). Bunlara ragmen tiim
radyolojik calismalar dogru tani i¢in yetersiz olabilir. Bobrek kistik
ekinokokkoz primer bébrek tiimérii olarak yanlis teghis edilebilir
(14). Bizim ¢alismamizda bir hastanin radyolojik tetkiklerinde
renal malignite ekarte edilemedigi icin radikal nefrektomi
yapilmigtir. Uzun dénem takiplerinde niiks izlenmemisgtir.
Bobrek kistik ekinokokkoz tedavisinde; ila¢ tedavisi + perkutan
drenaj tedavisi, kistektomi/perikistektomi, kistektomi +
omentoplasti, subtotalkistektomi, parsiyelnefrektomi ve total/
radikal nefrektomi yapilmaktadir (15). Bobrek fonksiyonel
ise bobrek koruyucu cerrahi uygulanmalidir. Toplayic1 sisteme
agilmayan renal kistik ekinokokkozun tedavisinde perkutan
drenaj guvenli bir yol olabilir. Fakat unutulmamalidir ki
fatal anafilaksi ve kiz kistlerinin dagilma riskleri vardir (16).
Cerrahi yontemler bobrek kistik ekinokokkozu i¢in agik ve
laparoskopik olarak yapilabilmektedir. Literatiirde az sayida olsa
da transperitoneal ve retroperitoneal laparoskopik yéntemle
tedavi edilen hastalar bildirilmis ve bu hastalarda daha ¢ok
transperitoneal yaklagim tercih edilmigtir (15,17). Fakat izole
bobrek kistik ekinokokkozun tedavisinde,transperitoneal yolla
batin ici organlara bulas olabilecegi icin, retroperitoneal girigim
tercih edilmektedir (18,19). Bizim calismamizda izole bébrek
kistik ekinokokkozu olan ti¢ hastaya retroperitoneal girisim yolu
olan agik flank insizyonla subtotal kistektomi, karaciger ve bobrek
kistik ekinokokkozu olan bir hastaya ise Modifiye Chevron kesi
yapilarak subtotal kistektomi uygulanmistir. Bu hastalarin uzun
dénem takiplerinde niiks izlenmemistir.

Literatiirde mesane tutulumu olan hastalarda agk parsiyel
kistektomi, prostat tutulumu olan hastalarda ise transtiretral
rezeksiyon uygulanmigtir  (8,9). Retroperitoneal
kistlerin tedavisinde agik cerrahi teknik kullanilmakla beraber
son zamanlarda laparoskopik yéntemle opere edilen hastalar
bildirilmigtir (20). Cerrahi tedavide amag¢ kistin total olarak
citkarilmas: olmahdir. Fakat kistin ¢evre organ ve dokulara biiyiik
damarlara yapisik olarak izlenebilecegi de unutulmamalidir. Bu
durumda kist icerigi aspire edildikten sonra kist duvari, komsu
organlara yapisik olmayan alana kadar rezeke edilerek ¢ikarilr.
Bu yoénteme parsiyel kist rezeksiyonu denilmektedir (21). Bizim
cahgmamizda da bir hastaya total kistektomi, digerine ise
mesane, rektum, over ve external-iliak ven yapisikligi nedeniyle
parsiyel kistektomi yapilmigtir. Uzun dénem takiplerinde de niiks
saptanmamigtir.

alanda

Uriner sistem kistik ekinokokkoz hastaligi nedeniyle
semptomatik olan hastalarin tedavisinde cerrahi tedavi énemli

bir yer tutmaktadir. Uriner sistemde en sik tutulum yeri olan

bébrek kistik ekinokokkozu guniimiizde acgitk cerrahi yéntem
uygulanmakla beraber laparoskopik yontemle tedavi de tercih
edilmektedir. Fakat caligmalardaki hasta sayisinin azhig ve kistik
ekinokokkozun ¢evre organ ve dokulara yapisiklig: nedeniyle a¢ik
cerrahi yéntem hala tedavideki yerini ve énemini korumaktadar.
Ayrica acik cerrahi yéntemin uygulanip uzun dénem sonuglarin
belirtildigi yayinlar mevcut olup, bu da yéntemin giivenilirligini
desteklemektedir.

SONUC

Retroperitoneal kistik ekinokokkoz yavag biiyiime paterni nedeni
ile ge¢ tani alabilmekte ve radyolojik gériintillemede nadiren kistik
malign kitleler ile karisabilmektedir. izole retroperitoneal kistler
icin agik cerrahi yontem halen é6ncelikle tercih edilmektedir.
Laparoskopik cerrahi ile bobrek kistik ekinokokkuzun tedavisi
sinirli sayida hastaya uygulanmistir.

Caligmamizda retroperitoneal kistik ekinokokkozu olan
hastalara; kistin ¢evre organ ve doku komsuluguna gére acik
cerrahi yontemle total, subtotal ve parsiyel kistektomi yontemleri
uygulanarak basarili bir sekilde tedavi edilmistir ve hastalarin
operasyon sonrasi uzun dénem takiplerinde niksiin gérillmedigi

izlenmigtir.
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ABSTRACT

Objective: In Turkey, leishmaniasis occurs in two clinical forms: cutaneous leishmaniasis (CL) and visceral leishmaniasis (VL). CL
has been reported mainly from south-eastern Anatolia and the eastern part of the Mediterranean region, whereas VL is sporadic in
almost all geographical regions of Turkey. Both clinical forms of the disease have been recorded in Kayseri province for decades, but
no study has been conducted on the sand fly fauna in this area. Therefore, we determine the species composition and population
dynamics of sand flies prevalent in Kayseri province and identify possible vector species.

Methods: Data related to the recent locations of CL and VL cases were obtained from the Ministry of Health, and sand flies were
collected in 14 localities of different districts using CDC light traps. The specimens were transferred to the laboratory in 70%
ethanol, and morphological identification to the species level was performed using previously written keys.

Results: A total of 1,636 sand fly specimens were collected. Morphological identification revealed eight species of the genus
Phlebotomus (P. perfiliewi s.1., P. halepensis, P. simici, P. major s.1., P. papatasi, P. tobbi, P. sergenti and P. mascittii) and one species of
the genus Sergentomyia (S. dentata). Among all specimens, members of subgenus Adlerius (54.58%) formed the dominant group,
followed by the subgenus Larroussius (43.76%).

Conclusion: Our results showed that P. halepensis, belonging to subgenus Adlerius, and P. perfiliewi, belonging to the subgenus,
are probable vectors of cutaneous and VL in the province, respectively.

Keywords: Kayseri, sand fly, Leishmaniasis, Central Anatolia, Phlebotomus

0z

Amag: Tirkiye'de leishmaniasis, kutanéz leishmaniasis (KL) ve visseral leishmaniasis (VL) olmak tizere iki klinik formda géruliir.
KL agirhikh olarak Tirkiye'nin Gineydogu Anadolu ve Akdeniz Bélgesi'nin dogusunda bildirilirken VL hemen hemen tim cografi
bolgelerinde sporadik olarak gorilmektedir. Kayseri ilinde hastaligin her iki klinik sekli onlarca yildir kaydedilmigtir ancak bu
alanda kum sinegi faunasi tizerine bir calisma bulunmamaktadir. Bu sebeple Kayseri ilinde yaygin olarak bulunan kum sineklerinin
tiir kompozisyonu, popiilasyon dinamikleri ve olas: vektér tirlerinin belirlenmesi amag¢lanmgtir.

Yontemler: KL ve VL olgularinin son zamanlarda gérildigi yerlere iligkin veriler Saghk Bakanligi'ndan alinmig ve CDC 151k
tuzaklar1 kullamilarak farkli ilcelerde 14 lokaliteden kum sinegi 6rnekleri toplanmistir. Ornekler %70 etanol icinde laboratuvara
getirilmis ve tiirlerin morfolojik olarak teghisleri mevcut teghis anahtarlar1 kullanilarak yapilmistir.

Bulgular: Toplamda 1,636 kum sinegi toplanmugtir. Morfolojik tiir teshisinde Phlebotomus cinsine ait sekiz tiir (P. perfiliewi s.1,
P. halepensis, P. simici, P. major s.1, P. papatasi, P. tobbi, P. sergenti ve P. mascittii) ve Sergentomyia cinsine ait bir tiir (S. dentata) teghis
edilmigtir. Tespit edilen turler arasinda Adlerius (%54,58) alt cinsi tyeleri en baskin grubu olugturken bunu Larroussius alt cinsi
(%43,76) izlemisgtir.

Sonug: Bu sonuglara gore, ildeki kutanéz ve VL'nin muhtemel vektérleri sirasiyla Adlerius alt cinsine ait P. halepensis ve Larroussius
alt cinsine ait P. perfiliewi olabilir.

Anahtar Kelimeler: Kayseri, kum sinegi, Leishmaniasis, I¢ Anadolu, Phlebotomus

2
=
O

O

I

Received/Gelis Tarihi: 03.01.2020 Accepted,/Kabul Tarihi: 11.05.2020 Bu calisma, Zeph Nelson Omondinin Yiksek Lisans tezinden Szetlenmistir

Address for Correspondence/Yazar Adresi: Zeph Nelson Omondi, Ege University Faculty of Science, Department of Biology, izmir, Turkey
Phone/Tel: +90 552 317 35 58 E-mail/E-Posta: omondyz.nel@gmail.com ORCID ID: orcid.org/0000-0003-3695-0326

PARAZITOLOS

Turk

©Copyright 2020 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
©Telif hakki 2020 Ttrkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.



https://orcid.org/0000-0003-3695-0326
https://orcid.org/0000-0001-5997-5070
https://orcid.org/0000-0002-9174-6291

Turkiye Parazitol Derg 2020;44(3):158-63

Omondi et al. Sand Fly Fauna of Kayseri Province 159

INTRODUCTION

Phlebotomine sand flies (Diptera: Psychodidae) are the only
proven vectors to transmit Leishmania parasites causing
leishmaniasis. Approximately 1000 species of sand flies have
been described in the Old and New Worlds (1,2). However, less
than a hundred species belonging to Phlebotomus and Lutzomyia
genera are proven or suspected vectors of human leishmaniasis in
Old and New Worlds respectively (3).

Leishmaniasis is one of the endemic infectious diseases in Turkey
and two clinical forms are present; visceral leishmaniasis (VL) and
cutaneous leishmaniasis (CL). CL became most important vector-
borne disease in Turkey after the elimination of malaria. Around
2000 CL cases have been reported each year and 43, 600 new
cases of CL were recorded between 1990 and 2010 (4). The influx
of Syrian refugees has had significant effects on the epidemiology
of CL in the south/southeastern part of Turkey (5,6). Leishmania
tropica is main causative agent of CL but the cases caused by L.
infantum, L. major and L. donovani have also been reported in
Turkey (7,8). Ninety percent of CL cases have been reported from
6 provinces located in Southeastern and Mediterranean Regions
(9). Between 30 and 35 cases of VL caused by L. infantum are yearly
reported from almost all geographical regions of Turkey (10).
There are currently 28 species of phlebotomine sand flies
identified in Turkey (11). Phlebotomus tobbi (P. tobbi) is the only
proven vector of L. infantum causing CL in Southern Anatolia
(12,13). Phlebotomus sergenti (P. sergenti) is probable vector of L.
tropica in Southeastern Region (14,15) while P. halepensis was also
incriminated as probable vector species of L. tropica in Central
Anatolia (16). In addition, Phlebotomus papatasi (P. papatasi) has
been implicated as a potential vector in some parts of Turkey
where CL cases due to L. major have been detected (8). The
members of Larroussius subgenus such as P. tobbi and P. neglectus
can transmit main causative agent, L. infantum (MON-1), causing
human VL (17,18).

Between 1995 and 2012, thirty six CL cases were reported from
Yahyali, Tomarza, Incesu, Develi, Melikgazi, Pinarbasi and Akkisla
districts in Kayseri province (19). In the same period, nine patients
from Yahyali, Felahiye, and Melikgazi districts were diagnosed
with VL (20). However, to the best of our knowledge, there is no
published data on the sand fly fauna of the province except for
a collection of six sand fly specimens in the year of 2007 (21).
It is essential to have an accurate and updated record of sand fly
population dynamics as a starting baseline of formulating policies
to control leishmaniasis. Therefore, we aimed to investigate the
sand fly fauna in Kayseri province in order to determine the
species composition and population dynamics of sand flies and to
identify possible vector species for both diseases in the province.

MATERIALS AND METHODS

Kayseri is located in the Central Anatolia Region, Turkey (44’
5.2872” N and 35° 28 4.7532” E) where the annual mean
temperature is 10.6 °C. January is the coldest month with average
temperature of -1.3 °C. August experiences the least amount of
rain while April is the wettest month of the year.

Melikgazi, Hacilar, Kocasinan, Biinyan, Develi and Yahyal
districts were selected for sand fly collection according to the
previous reports of CL cases obtained from Provincial Branch of
Ministry of Health (Figure 1). Fourteen localities within these

districts were then selected for sand fly sampling. Table 1 shows
altitudes, average temperatures, humidity and coordinates of the
sampling sites.

Between 16 and 21 of July 2018 a daily sand fly collection was
carried out in different localities of the study area. Centers for
disease control (CDC) miniature light traps were placed 1-2 meters
above the ground and left on each site from 18:00 PM to 06:00
AM. The traps were collected the following morning and then the
specimens were put into 70% ethanol using mouth aspirators.
They kept in the ethanol until morphological examination was
performed.

CDC light traps were placed in suitable habitats for sand flies such
as sheep farms, poultry houses, dog shelters, cow sheds, outside of
human shelters and abandoned shelters rich in organic material.
At least one representative of the household was informed
before the traps were set up. They were also informed about the
operation procedure of the light traps to avoid interference during
sampling. Characteristics of the localities such as temperature
and humidity were recorded. These factors greatly influence sand
fly distribution and sampling.

The specimens collected from each location were separated as
males and females under stereo microscope (Olympus SZ40).
Subsequently, the total number of sand flies and the number of
males and females were determined. Head and the posterior part
of the abdomen including genitalia and other decisive characters
of males and females were dissected using thin needles. For light
microscopy identification of male species, the head and genitalia
are mounted on a glass slide and covered with Swan solution (11).
For clear observation of spermatheca, the female dissected parts
were covered with a mixture of Marc-André and Swan solutions.
The relevant literature on identification of species, diagnosis keys
and drawings were used for morphological identification of the
specimens (22-27).

Statistical Analysis

Tables and picture were used to display data. No statistical tools
were used.

RESULTS

A total of 1.636 sand flies, 203 males and 1.433 females, were
sampled. The female to male ratio was 7.06 (Table 2). Eight species

NEVSEHIR

Figure 1. Map showing sampling localities in the study area
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of phlebotomine sand flies belonging to genus Phlebotomus (P. P. mascittii 0.06%) and one species from genus Sergentomyia (S.
perfiliewi s.1. 40.40%, P. halepensis 5.13%, P. simici 3.06%, P. major dentate 0.55%) were identified (Table 3). Since it’s not possible to
s.l. 3.06%, P. papatasi 0.79%, P. tobbi 0.06%, P. sergenti 0.06% and morphologically differentiate females of subgenus Adlerius, only

Table 1. Geographical features of sampling localities

T . Humidi
District Locality Altitude (M) empe!"ature o umldl.ty Coordinates
max-min max-min
o 38° 40’ 36”N
Melikgazi Becen 1.115 22-11 78-37% 35° 08’ 547
. 38°39’ 52"N
Haalar Erciyes 1.258 22-11 78-37% 35° 08’ 29"
38° 46’ 42"N
Boztepe 1.079 22-11 78-37% 35° 28 29°E
Kocasinan 38°48 5.63”’N
Elagéz 1.063 22-11 78-37% 35°30°14.85”E
) 38° 51’ 13"N
Biinyan Gergeme 1.303 22-11 78-37% 35° 49’ 50"E
- 38°10°30.07°N
Bityitkkinye 1371 2412 73-28% 35° 47’ 59.59”E
o 38° 8 35.23"N
Kiigiikkimnye 1421 24-12 73-28% 35° 49’ 3.80"F
38°850.91"N
Yaylacik 1.461 26-15 63-23% 35° 46’ 16.86”E
Develi 38°549.48”N
Yenikéy 1.468 35-22 80-19% 35°39° 59.50”E
38°13’ 13"N
Aysepinar 1.316 24-12 73-28% 35°37 30"E
38° 23’ 28.91"N
Fenese 1.342 26-14 53-22% 35°30° 27.447E
38°6'16.04"N
Taghan 1.476 26-14 53-22% 35°31’0.01”E
' 38° 0 49.09"N
Yahyah Dikme 1.468 34-22 87-28% 35°31° 37.22"E
) 38°2'17.97"N
Karakoy 1.306 34-22 87-28% 35° 34’ 52.98"E
min: Minimum, max: Maksimum

Table 2. Species and numbers of sand flies collected in diverse areas of Kayseri province

g Femal 1 D f
Subgenus Species Female Male Total en YD egree o
ratio presence %

Adlerius sp. 757 2 759 378.5 46.39
Adlerius P. halepensis - 84 84 0 5.13

P. simici - 50 50 0 3.06

P perfiliewi s.L. 627 34 661 18.44 40.40

P. major s.1. 34 16 50 213 3.06
Larroussius

Larroussius sp. 2 2 4 1 0.24

P. tobbi - 1 1 0 0.06
Phlebotomus P papatasi 5 8 13 0.625 0.79
Paraphlebotomus P sergenti 1 - 1 - 0.06

Transphlebotomus sp. - 2 2 0 0.12
Transphlebotomus

P. mascittii - 1 1 0 0.06

S. dentata 7 2 9 3.5 0.55
Sergentomyia

Sergentomyia sp. - 1 1 0 0.06

Total 1.433 203 1.636 7.06 100
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Table 3. Results of sand fly fauna investigation in different localities in Kayseri province
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males were identified. Females of this group were identified
at the subgenus level. Four damaged specimens belonging to
Larroussius and two Transphlebotomus could only be identified
at subgenus level and one Sergentomyia specimen at genus level.
Among males, P. halepensis was found to be the most dominant
species. Among females Adlerius sp. which was recorded in 13
out of 14 sampling localities was the most dominant (Table 3).

DISCUSSION

This study presents the first report on sand fly fauna in Kayseri
province, which is a focus especially for CL in Central Anatolia,
Turkey. Eight Phlebotomus and one Sergentomyia species were
detected in total. P. halepensis (Adlerius) and P. simici (Adlerius)
and P. perfiliewi s.1 (Larroussius) were recorded as dominant
species in the province (Table 3).

Only male P. halepensis and P. simici specimens could be identified
in our study since it is very difficult to morphologically
differentiate females of subgenus Adlerius. As they are always
identified with associated males, it can be deduced that female
P. halepensis the most and P. simici is the second most dominant
female species in Kayseri province (Table 2). Phlebotomus
halepensis has previously been detected in Mediterranean Basin
countries including Turkey (23). Kavur et al. (16) reported P.
halepensis as dominant species in Nigde province in Central
Anatolia. In the same study, P. halepensis was incriminated
as a probable vector species of L. tropica in the region. In a
study of distribution and altitude structuring of sand fly
fauna in the Southern Anatolia, Simgek et al. (21) reported P.
halepensis as the only species in Kayseri province even though
very few specimens identified. P. simici was also the second
most dominant species (3.83%) in a sand fly fauna study of a
neighboring province, Nigde (16).

Adlerius species are competent vectors for Old World
leishmaniasis across Europe and Asia. P. simici was found
positive for Leishmania DNA in a VL focus in Greece (28) and the
distribution of P. halepensis is reported to be in accordance with
those of VL and CL. It was also reported to be highly susceptible
to L. major and L. tropica with infection rates of ~90% and ~80%
respectively in a Vectorial Competency test (29).

P perfiliewi s.1. is a species complex composed of P. perfiliewi, P.
galilaeus and P. transcaucasicus (30,31). Turkey is the only place
where these three species were found in sympatry (21,32,33). It
isvery difficult to differentiate female members of this group and
morphological features of the male aedeagus differ according to
the geographical origin. Molecular techniques are necessary for
better identification of this species complex. P. perfiliewi is one
of the main vectors of L. infantum in Mediterranean Basin and
Central Asia (31). Oshaghi et al. (34) reported P. transcaucasicus
as the main vector for L. donovani and L. infantum in the
Northwest Iran. $imsek et al. (21) recorded P. perfiliewi s.1. (P.
perfiliewi 0.01%, P. galilaeus 5.3% and P. transcaucasicus 13.3%)
in Southern Anatolia in Turkey. In a previous study from the
region, no P. perfiliewi s.1. was reported (16).

Phlebotomus major s.l. comprises morphologically similar
species (P. major, P. wui, P. notus, P. wenyoni, P. syriacus and P.
neglectus) (30). P. syriacus and P. neglectus have been reported
in western, northern and southern parts of Turkey (33,35,36).
In a recent study on sand fly fauna of Central Anatolia (Nigde
Province) no P. major s.1. was reported (16).
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P papatasi has been previously identified in various regions of
Turkey (33,37). In the present study area, 13 P. papatasi specimens
were identified, representing 0.79% of the total collected sand
flies. Only one specimen of P. tobbi, P. sergenti and P. mascittii
were found in our study. This may be due to the small number of
collected sand flies in some areas.

In previous studies of sand fly fauna in Turkey, Sergentomyia
dentata has been reported in the Mediterranean Region of the
country (30,36,38). Simsek et al. (21) and Kavur et al. (16) did not
found any member of genus Sergentomyia in sand fly studies in
Central Anatolia Region.

CONCLUSION

Our results showed that P. halepensis belonging to Adlerius
subgenus and P. perfiliewi belonging to Larroussius subgenus can be
probable vectors of cutaneous and VL in the province, respectively.
This study will provide data in designing vector control strategies
and epidemiological prediction models aiming to control CL and
VL in this area. However, more studies are required to confirm the
suspected species’ vectorial status. In addition, use of molecular
markers in identification of species especially among females of
subgenus Adlerius and Larroussius are needed.

ACKNOWLEDGEMENT

We gratefully acknowledge Prof. Yusuf Ozbel for logistics
assistance and suggestions during the study, Dr. Ozge Eriséz
Kasap and Kardelen Yetigmis for assistance in the field and Prof.
Dr. Kirami Olgen from Ege University Department of Geography
for preparing the map.

* Ethics

Ethics Committee Approval: Not applicable. Our work involved
sand flies from the wild. No patients or animals were involved in
the study. Therefore, we had no ethics committee and approval
number.

Informed Consent: Not applicable. Our work involved sand flies
from the wild. No patients or animals were involved in the study.

Peer-review: Internally peer-reviewed.

* Authorship Contributions

Concept: Z.N.O,, S.D,, S.K.A., Design: Z.N.O., S.D., Data Collection
or Processing: Z.N.O,, S.K.A., Analysis or Interpretation: Z.N.O.,,
S.D., S.K.A,, Literature Search: Z.N.O., S.D., Writing: Z.N.O,, S.D,,
S.K.A.

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

Financial Disclosure: This study was supported by The Scientific
and Technical Research Council of Turkey (TUBITAK) project no:
114S5999.

REFERENCES

1. Ready DP. Biology of Phlebotomine Sand Flies as Vectors of Disease
Agents. Annu Rev Entomol 2013; 58: 227-50.

2. Bates P, Depaquit J, Galati E, Kamhawi S, Maroli M, McDowell M,
et al. Recent advances in phlebotomine sand fly research related to
leishmaniasis control. Parasites Vectors 2015; 8: 131.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Maroli M, Feliciangeli M, Bichaud L, Charrel R, Gradoni L. Phlebotomine
sandflies and the spreading of leishmaniases and other diseases of public
health concern. Medical and Veterinary Entomology 2012; 27: 123-47.

Giirel MS, Yesilova Y, Olgen MK, Ozbel Y. Cutaneous Leishmaniasis in
Turkey. Turkiye Parazitol Derg 2012; 36: 121-9.

Inci R Ozturk P, Mulayim M, Ozyurt K, Alatas ET, Inci MF. Effect of
the Syrian Civil War on Prevalence of Cutaneous Leishmaniasis in
Southeastern Anatolia, Turkey. Medical Science Monitor 2015; 21: 2100-
4.

Ozkeklik¢i A, Karakus M, Ozbel Y, Toz S. The new situation of cutaneous
leishmaniasis after Syrian civil war in Gaziantep city, Southeastern region
of Turkey. Acta Tropica 2017; 166: 35-8.

Ozbilgin A, Harman M, Karakus M, Bart A, Téz S, Kurt O, et al.
Leishmaniasis in Turkey: Visceral and cutaneous leishmaniasis caused by
Leishmania donovani in Turkey. Acta Tropica 2017; 173: 90-6.

Ozbilgin A, Culha G, Uzun S, Harman M, Topal SG, Okudan F, et al.
Leishmaniasis in Turkey: first clinical isolation of Leishmania major from
18 autochthonous cases of cutaneous leishmaniasis in four geographical
regions. Trop Med Int Health 2016; 21: 783-91.

Ozbilgin A, Téz S, Harman M, Topal SG, Uzun S, Okudan F, et al. The
current clinical and geographical situation of cutaneous leishmaniasis
based on species identification in Turkey. Acta Tropica 2019; 190: 59-67.

Gradoni L, Lopez- R, Mokni M. Manual on case management and
surveillance of the leishmaniases in the Who European region.
Copenhagen: World Health Organization Regional Office for Europe.
World Health Organization. 2017. Retrieved from: http://www.euro.
who.int/__data/assets/pdf_file/0006/341970/MANUAL-ON-CASE-
MANAGEMENT_FINAL_with-cover-and-ISBN.pdf

Arserim SK, Cetin H, Toz S, Ozbel Y. Kum Sinekleri (Diptera: Psychodidae)
Vektorliikleri Ve Miicadelesi. In Y. Ozbel, Vektor Artropodlar ve Miicadelesi.
Yayin No: 25. Izmir: Tiirkiye Parazitoloji Dernegi; 2017.p.123-99.

Svobodova M, Alten B, Zidkova L, Dvorak V, Hlavackova J, Myskova J, et
al. Cutaneous leishmaniasis caused by Leishmania infantum transmitted
by Phlebotomus tobbi. Turkiye Parazitol Derg 2009; 39: 251-6.

Ozbel Y, Karakus M, Arserim SK, Kalkan $, Tz S. Molecular detection and
identification of Leishmania spp. in naturally infected Phlebotomus tobbi
and Sergentomyia dentata in a focus of human and canine leishmaniasis in
western Turkey. Acta Tropica 2016; 155: 89-94.

Volf P, Ozbel Y, Akkafa F, Svobodova M, Votypka J, Chang K. Sand
Flies (Diptera: Phlebotominae) in Sanliurfa, Turkey: Relationship of
Phlebotomus sergenti with the Epidemic of Anthroponotic Cutaneous
Leishmaniasis. J Med Entomol 2002; 39: 12-5.

Demir S, Karakug M. Natural Leishmania infection of Phlebotomus sergenti
(Diptera: Phlebotominae) in an endemic focus of cutaneous leishmaniasis
in Sanhurfa, Turkey. Acta Tropica 2015; 149: 45-8.

Kavur H, Arikan H, Ozbel Y. Phlebotomus halepensis (Diptera: Psychodidae)
Vectorial Capacity in Afyon and Nigde Province, Turkey. J Med Entomol
2017; 55: 317-22.

Léger N, Depaquit J, Ferté H, Rioux J, Gantier J, Gramiccia M, et al. Les
phlébotomes (Diptera-Psychodidae) de I'ile de ChypreIl - Presence de
Leishmania (Leishmania) infantum Nicolle, 1908 (zymodeme MON 1) chez
Phlebotomus (Larroussius) tobbi Adler et Theodor, 1930. Parasite 2000; 7:
143-6.

Velo E, Bongiorno G, Kadriaj B, Myrseli T, Crilly J, Lika A, et al. The
current status of phlebotomine sand flies in Albania and incrimination
of Phlebotomus neglectus (Diptera, Psychodidae) as the main vector of
Leishmania infantum. PLOS ONE 2017; 12: e0179118.

Yazar S, Kuk S, Cetinkaya U, Sahin I. Leishmania sp. in Cutaneous
Leishmaniasis suspected patients is Kayseri. Ankara Universitesi
Veteriner Fakiiltesi Derg 2013; 60: 177-8.

Yazar S, Kuk S, Cetinkaya U, Uyar Y, Sahin I. Leishmania sp. in Visceral
Leishmaniasis suspected patients in Kayseri. Ankara Universitesi
Veteriner Fakiiltesi Derg 2013; 60: 185-7.



Turkiye Parazitol Derg 2020;44(3):158-63

Omondi et al. Sand Fly Fauna of Kayseri Province 163

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Simsek E Alten B, Caglar S, Ozbel Y, Aytekin A, Kaynas S, et al.
Distribution and altitudinal structuring of phlebotomine sand flies
(Diptera: Psychodidae) in southern Anatolia, Turkey: their relation to
human cutaneous leishmaniasis. J Vector Ecol 2007; 32: 269-79.

Lewis DJ. Phlebotomine sandflies (Diptera: Psychodidae) from the
Oriental Region. Bulletin of the British Museum (Natural History) B.
Entomology 1978; 37: 217-343.

Lewis DJ. A taxonomic review of the genus Phlebotomus (Diptera:
Psychodidae). Bulletin of the British Museum (Natural History)
Entomology Series 1982; 52: 1-35.

Perfil'ev, P.P. Phlebotomidae (sand flies). In: Theodor O. (ed.) Fauna
of USSR. Acad Sci USSR (English Translation by Israel Programme for
Scientific Translations, Jerusalem 1968.p.1-362.

Lane RP. Sand Flies (Phlebotomidae) In: RP Lane & RW Crosskey (eds.):
Medical Insect and Arachnids. Chapman- Hall: London; 1993.p.78-119.

Artemiev MM, Neronov VM. Distribution and Ecology of Sandflies of the
Old World (Genus: Phlebotomus), Institute of Evolution, Morphology and
Animal Ecologym USSR: Moscow; 1984.p.208

Depaquit J, Léger N, Ferté H, Rioux J, Gantier J, Michaelides A, et al. Les
phlébotomes de I'lle de Chypre III - Inventairefaunistique. Parasite 2001;
8:11-20.

Aransay AM, Scoulica E, Tselentis Y. Detection and identification of
Leishmania DNA within naturally infected sand flies by semi-nested PCR
on minicircle. Appl Environ Microbiol 2000; 66: 1933-8.

Sadlova J, Hajmova M, Volf P. Phlebotomus (Adlerius) halepensis vector
competence for Leishmania major and Le. tropica. Med Vet Entomol 2003;
17: 244-50.

Erigéz Kasap O, Linton Y, Karakus M, Ozbel Y, Alten B. Revision of the
species composition and distribution of Turkish sand flies using DNA
barcodes. Parasites Vectors 2019; 12: 1-20.

31.

32.

33.

34.

35.

36.

37.

38.

Depaquit J, Bounamous A, Akhoundi M, Augot D, Sauvage F, Dvorak V, et
al. A taxonomic study of Phlebotomus (Larroussius) perfiliewi s. 1. Infection
Genet Evol 2013; 20: 500-8.

Sari B, Limoncu ME, Balaioglu IC, Aldemir A, Tasci GT, Kilig Y, et al.
Seroepidemiological and entomological survey in a new focus of zoonotic
visceral leishmaniasis in Kars Province, Northeastern Turkey. Vet
Parasitol 2015; 209: 179-87.

Ozbel Y, Balcioglu I, Olgen M, Simsek F, Toz S, Ertabaklar H, et al. Spatial
distribution of phlebotomine sand flies in the Aydin Mountains and
surroundings: the main focus of cutaneous leishmaniasis in western
Turkey. J Vector Ecol 2011; 36: 99-105.

Oshaghi MA, Ravasan NM, Hide M, Javadian EA, Rassi Y, Sadraei J, et
al. Phlebotomus perfiliewi transcaucasicus is circulating both Leishmania
donovani and L. infantum in northwest Iran. Exp Parasitol 2009; 123: 218-
25.

Kasap OE, Votypka J, Alten B. The distribution of the Phlebotomus major
complex (Diptera: Psychodidae) in Turkey. Acta Tropica 2013; 127: 204-
11.

Kavur H, Eroglu E Evyapan G, Demirkazik M, Alptekin D, Koltag
I. Entomological Survey for Sand Fly Fauna in Imamoglu Province
(Cutaneous Leishmaniasis Endemic Region) of Adana, Turkey. J Med
Entomol 2015; 52: 813-8.

Belen A, Alten B. Seasonal dynamics and altitudinal distributions of
sand fly (Diptera: Psychodidae) populations in a cutaneous leishmaniasis
endemic area of the Cukurova region of Turkey. J Vector Ecol 2011;
36(Suppl 1): 87-94.

Yaman M, Ozbel Y. The sandflies (Diptera: Psychodidae) in the Turkish
province of Hatay: some possible vectors of the parasites causing human
cutaneous leishmaniasis. Ann Trop Med Parasitol 2004; 98: 741-50.



164 Origina/ /nvestigation Turkiye Parazitol Derg 2020;44(3):164-7
OZQUI’) Arastirma DOI: 10.4274/tpd.galenos.2020.6828

Comparison of Skin Scraping and Standard
Superficial Skin Biopsy in the Laboratory
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ABSTRACT

Objective: Scabies is diagnosed based on the presence of burrows on the skin, Sarcoptes scabiei adult, egg, or scybala in skin

scrapings. The laboratory diagnosis of scabies poses various challenges. We aimed to compare the analytical performance of skin
scraping and standard superficial skin biopsy (SSSB) and to investigate the correlation with false negative results in the laboratory
diagnosis of scabies.

Methods: Skin scraping and SSSB were applied from July 1 to December 31, 2018 on 42 patients whose burrows were marked
using dermatoscopy, as obtained from the laboratory information system.

Results: The number of patients who tested positive for scabies with skin scraping was 18 (42.9%) and 24 (57.1%) with SSSB,
and the difference was significant (p=0.003). Sensitivity was 42.9% for skin scraping and 57.1% for SSSB. The number of positive
cases with both techniques was 15 (35.7%). The number of patients positive with only skin scraping was 3 (7.1%) and only SSSB
was 9 (21.4%).

Conclusion: To date, it has seemed impossible to diagnose scabies using a single clinical or laboratory test. According to our
results, SSSB is an inexpensive and easy-to-apply method with high sensitivity for obtaining skin samples for scabies laboratory
diagnosis.

Keywords: Scabies, standard superficial skin biopsy, skin scraping, analytical performance

6z

Amag: Uyuz tanisi karakteristik klinik belirtilerin varligi, deride silyonlarin ve/veya Sarcoptes scabiei erigkin, yumurtalar: veya
digkilarinin gosterilmesiyle konulmaktadir. Uyuzun laboratuvar tamsinda cesitli sorunlar yaganmaktadir. Bu ¢aligmada geriye

déniik olarak uyuzun laboratuvar tanisinda deri kazintis1 ve standart yiizeysel deri biyopsisi (SYDB) ile yapilan mikroskopik
incelemenin analitik performansini kargilagtirmayi ve yalanci negatiflik sorunu ile korelasyonunu aragtirmay: amagladik.
Yontemler: Calismada 1 Temmuz - 31 Aralik 2018 tarihleri arasinda silyonlar: dermatoskopi ile isaretlenen ve isaretli alandan
deri kazintis1 ve sonrasinda SYDB yapilan 42 hastanin verileri geriye déniik olarak laboratuvar bilgi sisteminden elde edilmek
suretiyle incelenmisgtir.

Bulgular: Deri kazintisi ile yapilan incelemede pozitif sonug alinan hasta sayis1 18 (%42,9) iken aym hastalarin SYDB ile yapilan
incelemelerinde 24 (%57,1) hastada pozitif olarak sonug¢landi ve aradaki fark istatistiksel olarak anlamhydi (p=0,003). Deri
kazintisinin duyarlihigs %42,9, SYDB'nin duyarliligi %57,1 olarak hesaplandi. Her iki yéntemle de pozitif sonuglanan hasta sayis1
15 (%35,7) iken sadece deri kazintist ile pozitif olan hasta sayis1 3 (%7,1), sadece SYDB ile pozitif olan hasta say1s1 9 (%21,4) olarak
tespit edildi.

Sonug: Mevcut durumda tek bagina klinik veya laboratuvar testleri ile tani konmak miimkiin gériinmemektedir. Uyuzun
laboratuvar tanisinda SYDB; ucuz, uygulamas: kolay ve elde ettigimiz bulgulara gére deri kazintisina gére daha duyarh bir
yontemdir.

Anahtar Kelimeler: Uyuz, standart yiizeysel deri biyopsisi, deri kazintisi, analitik performans
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INTRODUCTION

Scabies is a skin infestation of the mite called Sarcoptes scabiei var.
hominis (S. scabiei) which is characterized by erythematous papule
and excoriations with severe pruritus (1). The mites live within
burrows that they formed in the skin of the host. The signs and
symptoms of the disease occur as a result of the allergic reaction
to the both mite itself and to the eggs and extracts of the mites.
Diagnosis of the disease is based on the presence of characteristic
clinical symptoms, presence of burrows in the skin and/or S.
scabiei adult, egg or scybala (feces) in the skin scraping specimens
2.

Dermatoscopy is a non-invasive diagnostic technique used in the
daily practice of dermatology, which allows the examination of
skin lesions with various magnifications. For the dermatoscopic
diagnosis of scabies, a small black triangular structure and a linear
trace of white air bubbles following this structure should be seen.
This image is called “jet with contrail” (3). Although bypassing
of laboratory may not cause a problem for immunocompetent
patients in tertiary healthcare settings which has an opportunity
of dermatoscopy, butit maybe problematic for immunosuppressed
cases or patients with co-morbidity in primary healthcare setting
with limited opportunities.

Laboratory diagnosis of scabies is via microscopic examination of
skin scrapings from the body parts where burrows are seen. Mites
usually prefer thin and wet skin regions to live in, thus it is not
always possible to yield a sufficient skin scraping material. While
the presence of S. scabiei adult, egg or scybala in the skin scraping
specimens is a definitive diagnosis, negative results cannot rule
out scabies. The diagnostic sensitivity of microscopic examination
with skin scraping materials were reported approximately 46%
in various researches (2,4). Above mentioned problems about
the laboratory diagnosis of scabies distract the clinicians from
laboratory consultation.

In this study, it was aimed to compare the analytical performance
of two distinct sampling methods retrospectively in which
cases burrows were shown via dermatoscopy and to investigate
the correlation with false negativity problem in the laboratory
diagnosis of scabies.

METHODS

Standard superficial skin biopsy (SSSB), a method which is
used in the laboratory diagnosis of Demodex mite infestations,
is routinely applied for the laboratory diagnosis of scabies in
our laboratory, in addition to skin scraping method to increase
the diagnostic sensitivity. Dermatoscopic examination is
made by using a polarized handheld dermatoscope with x10
magnification (Derm Lite DL4; 3Gen Inc.; San Juan Capistrano,
CA). Dermatoscopic photographing is performed with using a
polarized light immersion dermatoscopic camera (DermLite Foto
System, 3Gen, San Juan Capistrano, CA, USA) and burrows are
marked in dermatology clinic. At first, skin scraping is applied
to burrows (Figure 1A) that are marked via dermatoscopy as
described; skin scrapings are obtained by using the edge of a
sterile scalpel, the scraped material is transferred to a slide and
covered with a coverslip (4). And then SSSB is applied to the same
area with a drop of cyanoacrylate on a slide. Resulting materials
are investigated under light microscope with x100 magnification.
Presence of adult mite, egg or scybala is reported as positive for S.

scabiei (Figure 1B). The microscope image of the samples obtained
from the same case by two different methods is shown in figure
2A and figure 2B.

The data of the skin scraping and SSSB results of the patients,
which had burrows marked via dermatoscopy from July 1 to
December 31, 2018, obtained from the laboratory information
system. The detection of one or more burrows in dermatoscopy
was accepted as the gold standard scabies diagnosis. The analytical
performance of two distinct sampling methods were compared
based on gold standard method.

Statistical Analysis

Statistical analysis was performed via the software SPSS v.20
(IBM, USA). Chi-square analysis was performed for categorical
data. While all the expected values were above 5 on chi-square
table, Pearson chi-square was used. Statistical significance limit
for Pearson chi-square test was p<0.05.

RESULTS

The number of patients who had burrows showed in
dermatoscopy was 42 (19 females, 23 males). The mean age of
patients was 39 years (range; 3-72 years). The number of patients
positive for scabies with skin scraping method was 18 (42.9%),
while 24 (57.1%) with SSSB method (Table 1) and the difference
was statistically significant (p=0.003). The number of patients
positive for scabies with both methods was 15 (35.7%). The
number of patients positive for scabies with only one method was
3 (7.1%) for skin scraping and 9 (21.4%) for SSSB (Table 2).

r T T —

Figure 1. A) ‘Jet with contrail” (black arrow) via dermatoscopy
(x10 magnification), B) Adult (red arrow), egg (blue arrow) and
scybala (green arrow) of Sarcoptes scabiei var. hominis under
light microscope (x100 magnification)

Figure 2. Adult of Sarcoptes scabiei var. hominis under light
microscope A) in skin scraping sample (red arrow) and B) SSSB
sample (blue arrow) (x100 magnification)

SSSB: Standard superficial skin biopsy
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Table 1. Laboratory results of the patients with two sampling
methods whose burrows marked via video dermatoscopy

S.scabiei | S.scabieinot Sensitivity*
detected | detected vty
Skin scraping 18 24 42.9%
method
Standard
superficial skin 24 18 57.1%
biopsy method
*: p=0.003

Table 2. Comparison of the laboratory results with skin

scraping and standard superficial skin biopsy methods

SSSB SSSB
o q Total

positive negative
Skin scraping positive | 15 3 18
Skin scraping 9 15 o4
negative
Total 24 18 42
SSSB: Standard superficial skin biopsy

DISCUSSION

Scabies is a neglected public health problem both in developed
and resource-poor countries (5). The effect of poor hygiene in the
prevalence of scabies is incidental and overcrowding is reported
as main predisposing factor in the literature (5). Outbreaks in
residential and long-term care facilities are usually caused by
delayed diagnosis and are difficult to control (6). Therefore, early
diagnosis is crucial.

In the year 2018, a significant increase in the number of scabies
cases was observed in our hospital. Annual number of “Skin
Scraping test” requests was 46 for the year 2017 and 4 cases
were positive for S. scabiei in microscopic examination (8.7%),
while this number was 248 for the year 2018 and and 86 cases
were positive for S. scabiei in microscopic examination (34.7%).
However, the number of laboratory consultations is not at a
desired level, as a result of both usage of video dermatoscopy and
presence of problems in the laboratory diagnosis.

In ideal conditions, the diagnosis of scabies is made by the
evaluation of both the clinical features such as the patient’s
history of contact, rashes observed in the skin due to pruritus,
increased itching at night and the data obtained by dermatoscopy
and laboratory diagnostic methods (7,8). The mite is seen as a
dark triangular shape (jet with contrail) at the end of the burrow
on dermatoscopy. Laboratory diagnosis can be done by showing
S. scabiei adult, egg or scybala in the skin scraping specimens (9).
However, in practice, there are various problems in the diagnosis
of scabies in both clinical and laboratory stages. In the clinical
stage, it is difficult to diagnose because the symptoms of the
disease can mimic many other skin diseases and the clinical
findings can often be masked by secondary infections (2,9,10).
The mean number of mites present in the body at the initial stage
of scabies was reported to be 11.2 (11). Both the low number of
mites and distortion of burrows due to secondary infections and
scratching reduce the sensitivity of dermatoscopy and laboratory
diagnostic methods. Diagnosing via treatment is also misleading
for scabies (7). The response to treatment cannot exclude the

possibility that the symptom of skin disease other than scabies
has disappeared spontaneously. Considering the increased drug
resistance in recent years, the lack of response to treatment
cannot exclude scabies also.

The treatment for scabies and the other skin diseases in the
differential diagnosis of scabies are quite different from each
other (12). Iatrogenic immunosuppression with corticosteroid
treatment due to a false negative result in scabies diagnosis can
lead to the conversion of the ordinary scabies to even more severe
and fatal crusted scabies (13,14).

Because of the above-mentioned issues about the diagnosis, a
negative result obtained by any diagnostic method cannot exclude
scabies, even for an experienced specialist. Therefore, it is very
important to minimize the false-negativity and to increase the
sensitivity of diagnostic methods as much as possible, for reducing
the prevalence of this contagious disease. In this context, SSSB,
a less invasive method which is used in the laboratory diagnosis
of Demodex mite infestations (15), is routinely applied for the
laboratory diagnosis of scabies in our laboratory in addition to
skin scraping method.

The sensitivity value calculated for the microscopic examination
of the samples taken by the skin scraping method for laboratory
diagnosis of scabies in the presented study is similar to the
sensitivity values reported in the literature (2,4). In our study,
SSSB method has been shown to have significantly higher
sensitivity than skin scraping method for laboratory diagnosis of
scabies. In the literature, the studies using the SSSB method for
scabies diagnosis are limited (16). Katsumata and Katsumata (17)
has described the use of Adhesive Tape test which has a similar
mechanism with SSSB in the laboratory diagnosis of scabies,
but its sensitivity has been reported to be low compared to skin
scraping. Walter et al. (4) reported a sensitivity of 68% in the
study they applied the adhesive tape method and this value is
higher than the 57.1% sensitivity we calculated for SSSB in our
study. In Walter et al. (4) study, taking three separate adhesive
tape samples from each patient is thought to be the reason for
this difference. It is considered that the sensitivity of the SSSB
method can be increased by multiple sampling. In another study
in which adhesive tape method was used, sensitivity was reported
as 16% and lack of dermatoscopy was considered as the reason for
low sensitivity (18).

There are various advantages and disadvantages of SSSB compared
to skin scraping. The area of the material obtained with SSSB is
larger and all layers of epidermis can be seen homogeneously.
Thus, the probability to show the mite is increased. SSSB does not
cause bleeding, therefore it is more comfortable for patient and
has low risk for secondary infections. Because there is no need for
using surgical blade in SSSB, the laboratory cost is low. However,
the material obtained with SSSB is not suitable for Molecular
tests due to the dried cyanoacrylate residues.

CONCLUSION

It is not seemed as possible to diagnose scabies with a single
clinical or laboratory test to date. The SSSB is a cheap, easy to
apply and more sensitive method for obtaining skin samples for
scabies laboratory diagnosis. The establishment of clinical and
laboratory cooperation and usage of all diagnostic methods in
coordination thought to increase the chance of correct diagnosis
and appropriate treatment.
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ABSTRACT

Vector-borne zoonotic diseases (VBZDs) are a major problem for public health and animal welfare all over the world. In recent
years, there has been an alarming increase in VBZDs, mainly caused by new or re-emerging arboviruses, bacteria and parasites. The
World Health Organization enumerated 10 threats to global health for 2019, notably emphasizing climate change and emerging
pathogens as growing priorities. It is important to review potential threats and develop new control programs for rising threats
against human health and safety. Changes in host and vector population diversity and density may affect pathogen transmission
patterns and influence VBZD emergence processes. In addition to environmental and climate-related changes, human and animal
migratory patterns pose future threats. The geographic location and habitat features of Turkey support the establishment of many
arthropod species as vectors of various diseases. To date, a total of 107 zoonotic infections have been reported originating from
Turkey. Arthropods transmit 19 of 107 such infections, including 2 mosquito-borne, 9 tick-borne, 1 sandfly-borne, 3 flea-borne,
1 simuliid-borne, 1 mite-borne and 2 fly-borne diseases. In this review, we focus on the present status of knowledge on VBZDs as
a rising threat to public health in Turkey to provide a foundation for future control efforts.

Keywords: Vectors, zoonoses, vector-borne diseases, Turkey

0z

Vektorlerle bulagan zoonotik hastaliklar (VBZD), tim diinyada halk saghg: ve hayvan refah: agisindan énemli bir sorundur. Son
yillarda, yeni veya yeniden ortaya ¢ikan arboviris, bakteri ve parazitlerin neden oldugu VBZD olgularinda endise verici bir artig
gorilmektedir. Diinya Saglik Orgiiti, 6zellikle iklim degisikligini ve emerging patojenleri 6ne cikararak, 2019 yilinda kiiresel saglik
icin 10 farkl tehdit belirlemigtir. Saglik ve giivenlik agisindan, artan tehditlere karsi potansiyel tehditleri gézden ge¢irmek ve
yeni kontrol programlari gelistirmek olduk¢a énemlidir. Konak ve vektér popiilasyon cesitliligi ve yogunlugundaki degisiklikler,
patojenlerin bulagsma dinamiklerini ve VBZD’nin olugum siireglerini etkileyebilmektedir. Cevresel ve iklim degisikliklerinin yamn
sira, insan ve hayvan hareketleri de gelecek i¢in tehdit olusturmaktadir. Tirkiye, cografi konumu ve habitat ézelligi nedeniyle
cesitli hastaliklarin vektorligiini yapan bir¢ok artropodun barmdig: bir iilkedir. Bugiine kadar, Tiirkiye'den toplam 107 zoonotik
enfeksiyon rapor edilmigtir. Bu 107 enfeksiyonun 19unu (ikisini sivrisinekler, dokuzunu keneler, birini tatarciklar, ti¢tint pireler,
birini simuliidler, birini akarlar, ikisini sinekler) artropodlar nakletmektedir. Bu derlemede, gelecekteki kontrol miicadelelerine
temel olusturmak amaciyla, Tiirkiye'de halk saghg: i¢in artan bir tehdit olan VBZD’lerin giincel durumu hakkinda bilgi verilmistir.
Anahtar Kelimeler: Vektorler, zoonozlar, vektorlerle bulagan hastaliklar, Tirkiye
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INTRODUCTION

The geographic location of Turkey plays an important role as a
natural bridge between Europe and Caucasus, Asia, Africa. Besides
its economic significance, this geographic location also impacts
the epidemiology of several zoonotic diseases for public health of
regional significance (1,2).

Zoonotic diseases have gained increasing importance for public
health with many of the most important ones involving wildlife
and arthropod vectors, collectively called vector-borne and
zoonotic diseases (VBZD) (3). VBZDs are caused by multifarious
viruses, bacteria and parasites (4), that are transmitted by blood
feeding insects, ticks as well as snails. Environmental changes
(urbanization, etc), extreme natural events (tropical cyclones,
flood, earthquakes, tsunami, etc), human factors (immigration
and travels, international trades, etc), and climate change are
among the factors favoring the potential emergence of new
VBZDs or reemergence of old foes (5). Changes in global climate
and habitat suitability influence the expansion and distribution
of vector arthropods and enable otherwise geographically
restricted pathogens to be transmitted to susceptible animals and
humans living in new territories (6). The reproductive biology,
behavioral activities, and population dynamics of the arthropod
vectors, as well as development of pathogens in arthropod vectors
are also affected by varying climatic factors, such as humidity,
temperature, soil and vegetation status, among others. It is
important to document and predict the potential effects of these
changes on the interactions among pathogens and their hosts,
including wild and domestic animals, and humans. Collectively,
better understanding of these drivers and their effects on disease
transmission are important for the development of appeasement
strategies and will enable timely and effective responses for VBDZ
control (6,7).

In Turkey, a total of 107 zoonotic infections (37 bacterial, 13
fungal, 29 viral, 28 parasitic) have been reported to date (Table 1).
Among these, 19 are transmitted by arthropod vectors (Figure 1)
(2,8). Furthermore, 21 of these zoonotic diseases are considered
high priority in Europe and listed by the experts of Discontools
2).

Here, we review the current knowledge on the most important
VBZDs for public health safety in Turkey (Table 1). This knowledge
can provide a foundation for future studies that are aimed to
design new preventive and control strategies that can benefit not
only Turkey but also the larger region.

Mosquito-borne Zoonotic Diseases

Arguably, mosquitoes are involved in the transmission of the most
devastating diseases to humans and animals. Among the mosquito
transmitted zoonotic diseases, Dirofilariasis and West Nile virus
(WNV) are of significance in Turkey. The species Dirofilaria
immitis affects pulmonary arteries of dogs and cats and is the most
prevalent parasite in human infections. Canine dirofilariosis is
widespread in Turkey with prevalence rates reported as 0.2-30.0%
(9-11). Molecular methods have determined Aedes vexans within
the Culicidae family to be the main vector species responsible for
D. immitis transmission in Kayseri region of Turkey (12). Some
human cases were also reported as orbital dirofilariasis (13-15),
premasseteric (16) and foot nodules (17).

WNV is a flavivirus (family Flaviviridae), affecting birds, humans
and horses, and is maintained in a mosquito-bird transmission

cycle, with humans and horses considered dead-end hosts.
Although most cases are asymptomatic, nearly 20% of infected
humans become symptomatic (18). The first WNV outbreak in
Turkey was reported as in 2010 with 47 cases diagnosed between
2010-2011, and international notification was mandated for the
first time (19). WNV cases have been reported from several regions
of the country with Culex pipiens mosquitoes being the primary
vector responsible for transmission (2). The serologic prevalence
rates were reported as 1-16% in humans (20) and 1-38% in
domestic animals (21,22). Recent molecular epidemiological
studies have detected WNV in horses in Central Anatolia region
(23).

Tick-borne Zoonotic Diseases

In Turkey, ticks are prominent vectors involved in the transmission
of VBZDs, including Babesiosis, Anaplasmosis, Ehrlichiosis,
Crimean-Congo hemorrhagic fever (CCHF), Louping-ill, Lyme
borreliosis (LB), Tularemia, Q-fever, and Dermatophilosis.
Babesiosis is the first described disease involving ixodid ticks
in the Ixodes genus in Turkey. The infection is highly prevalent
in domestic animals throughout the country and has a major
significance for cattle industry, while no clinical cases have been
reported in humans to date (8). However, serological analyses in
humans have indicated seropositivity rates for Babesia microti,
B. divergens, and B. bovis as 6.23% (24), 8% (25), and 18% (26),
respectively.

Anaplasmosis is caused by obligate and intracytoplasmic
bacteria in the order Rickettsiales. Anaplasma phagocytophilum is
responsible for human granulocytic anaplasmosis and has been
reported from farm animals (27) and humans (28) in Turkey.
Furthermore, A. phagocytophilum was detected in Ixodes ricinus
ticks obtained from humans (29). In addition, several bovine
anaplasmosis outbreaks were reported from cattle (30-32), and
an infection caused by A. platys was determined in a dog (33).
Ehrlichia chaffeensis is the most important species for human
monocytotropic ehrlichiosis (HME), while E. canis is the major
agent causing canine monocytotropic ehrlichiosis (CME), all being
transmitted by ixodid ticks. Globally, HME cases have been on
the rise reaching 3.4 per million in 2010 (34). In Turkey, studies
on CME are limited to a few reports that describe seropositivity
(35), clinical cases and treatment (36), and molecular prevalence
(37,38), while there are no reports about HME. Based on
serological studies reported from different provinces of Turkey,
E. canis prevalence rates range from 4.8% to 41.5%, while no E.
ewingii or E. chaffeensis cases have been recorded. The first clinical
canine ehrlichiosis case was reported in Aydin province (33) and a
molecular study from Kayseri region reported E. canis prevalence
to be 15% (37).

CCHE, caused by a Nairovirus in Bunyaviridae, is a reemerging
tick-borne infection transmitted by either ixodid tick species
(mainly by Hyalomma marginatum), or by direct contact with
blood or tissues belonging to viremic patients or animals. CCHF
has caused outbreaks especially in Turkey, Russia, Iran, Pakistan,
and Afghanistan in the past two decades (39). In Turkey, CCHF
first emerged in Tokat province of the Black Sea Region in 2002
and has subsequently spread throughout the country (40,41). An
increase in CCHF cases was observed especially in 2008 and 2009.
Since 2002, a total of 9,787 cases have been reported until 2015
(2,8,42) with 469 cases resulting in death in humans (4.79%).

Louping ill virus (LIV) is another tick-borne pathogen (genus
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Table 1. Vector-borne zoonotic diseases, causative agents, hosts, and vectors in Turkey

Diseases Pathogens Hosts Vectors References
Anaplasmo.sus (human ' Anaplasma phagocytophilum Ruminants, canines, horses, Ixodid ticks (particularly 31)
granulocytic anaplasmosis) humans Ixodes spp.)
Biting flies (Hippobosca
spp., Tabanus spp., Stomoxys
Anthrax Bacillus anthracis Mammals, humans calcitrans) and non-biting (88,89)
flies (Musca domestica,
Calliphorid flies)
Babesiosis Z?Zessw microti, B. divergens, B. Humans, many animals Ixodid ticks (24-26)
Bartonellosis Bartonella spp. Humans, felids, canids, P.hlebotomlne sand flies, lice, 77
lagomorphs, rodents ticks, fleas
Cr1mean—C(?ngo Nairovirus, CCHE virus Wild and domestic animals, Ixodid ticks (ma.lnly o
hemorrhagic fever humans Hyalomma marginatum)
Dermatophilosis Dermatophilus congolensis Horses, dogs, cats, ruminants, Bl.tmg 1ns?cts (particularly (66,67)
humans flies and ticks)
Dirofilariasis Dirofilaria spp. Dogs, humans Mosquitoes 11)
Ehrlichiosis (human and L. . R
canine monocytotropic Ehrlzd.ua chaffeensis, E. ewing, Dogs, humans Ixodid ticks (37,38)
S . E. canis
ehrlichiosis)
Leishmaniasis Leishmania spp. Humans and several animals Phlebotomine sand flies (8,71)
Louping ill Flavivirus, LIV virus Sheep, cattle, horses, humans Ixodid t,l c_ks (particularly @
Ixodes ricinus)
Lyme disease (lyme e .
borreliosis) Borrellia burgdorferi Humans, domestic animals Ixodid ticks (particularly (46,56)
Ixodes spp.)
Murine typhus Rickettsia typhi Rodents, humans Fleas (78)
Onchocerciasis Onchocerca spp. Humans and several animals Black flies (Simulium spp.) (82)
Plague (black death) Yersinia pestis Rodents, humans f}l)epa;: (particularly Xenopsylla (73)
Q Fever Coxiella burnetii Domestic animals Ixodid and argasid ticks (64)
Rickettsialpox Rickettsia akari Rodents, humans Llponysso.I des sanguineus (83)
(mouse mite)
.. . Humans, dogs and other canids, | Muscid flies (particularly
Thelaziasis Thelazia spp. cattle, horses Musca spp. and Fannia spp.) (85,86)
. . . . Ticks, mosquitoes, and some
Tularemia Francisella tularensis Humans, rabbits, hares, rodents (60,61)
other arthropods
West Nile Flavivirus, WN virus Birds, horses, humans Mosquitoes (8)
CCHE: Crimean-Congo hemorrhagic fever, WN: West Nile, LIV: Louping ill virus

Flavivirus and family Flaviviridae) affecting mainly sheep but
also cattle, horses, and humans. The main vector of LIV is Ixodes
ricinus (43). The LIV was reported from different European

mainly transmitted by ticksin the Ixodes genus (45). Bor. burgdorferi
was first identified in I ricinus ticks collected from cattle in the
Black Sea region in 1998 (46). In addition, a novel Borrelia sp.

countries, as well as from the northwestern part of Turkey (44).
While there are no reports of human LIV infections in Turkey,
an acute encephalomyelitis case was detected in sheep caused
by the Louping ill/Russian Spring Summer virus complex. This
virus was afterwards defined as Turkish sheep encephalitis virus
and abbreviated as TTE8O strain. Thereafter, TTE80 strain was
also described as a subgroup in tick-borne viruses of the family
Flaviviridae by antigenic, pathogenic and molecular analyses (44).

LB caused by Borrelia burgdorferi affects dogs and humans and is

was isolated from Hyalomma aegyptium samples obtained from
tortoises (47), and the spirochete was entitled as Bor. turcica
sp. nov (48). A clinical lyme case was detected in a dog in 2007
(49), and anti-Bor. burgdorferi antibodies were also determined in
dogs and horses (50). Few reports on LB cases in humans have
been documented (51-54). However, the seropositivity rate was
reported as 17% in people in Central Anatolia region (55), and
20% of patients (n=50) reported symptoms compatible with LB
Erciyes University Hospital in the Kayseri province (56). In the
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Figure 1. Vector-borne zoonotic diseases in Turkey

Marmara region, three LB cases have been confirmed serologically
(54). Meanwhile, Bor. burgdorferi was also isolated from questing
I ricinus ticks sampled from parks and rural areas in the Thrace
region of Turkey (57). In the same region, another similar field
study was performed on ticks collected from tortoises and
Rickettsia spp. and Bor. burgdorferi s.1. were molecularly detected
(58). In addition, Bor. burgdorferi sensu stricto was found in
unusual tick species, such as H. excavatum, H. marginatum and
Haemaphysalis parva (59). Epidemiologically, these results reveal
that Turkey has a high-risk potential for zoonotic LB.

Tularemia is caused by the gram-negative bacterium Francisella
tularensis and ticks are the biological vectors of the agent.
Tularemia is widespread in the northern hemisphere (60,61) and
is endemic in Turkey. The first tularemia epidemic in Turkey was
recorded in 1936 in Thrace region followed by two outbreaks
in 1945 and 1953 from Thrace and southern regions. A total
of 507 cases were reported between 1988-2004. Tularemia was
instated in the list of nationally notifiable diseases in 2005, and
approximately 4824 cases have been recorded between 2005 and
2011. Despite the many human tularemia cases that have been
reported, no F. tularensis was detected in ticks in a comprehensive
study conducted in Kayseri region by molecular techniques
(60,61).

Q fever, which is endemic in Turkey, is an acute zoonotic
infection caused by the obligate gram-negative bacterium Coxiella
burnetii. Ixodid and argasid ticks can play a role as vectors (62).
Some domestic animals (cows, sheep, goats, and dogs) have
been reported as the reservoir of C. burnetii, and Ornithodorus
lahorensis ticks are implicated in disease transmision in Turkey
(2). However, human cases are relatively rare (63). A study on C.
burnetti seropositivity in the Black Sea region in women with a
history of abortion versus women with healthy births reported
15.6% and 11.1%, respectively (64).

The skin disease Dermatophilosis, caused by the gram-positive
actinomycete Dermatophilus congolensis, is transmitted by
biting insects, particularly flies and ticks, via the mechanical
transmission route (65). The disease affecting domestic and wild

animals is of economic significance for wool production from
sheep in many parts of the world. In Turkey, several cases of
dermatophilosis in animals (66), and humans have been reported
67).

Sandfly-borne Diseases

Leishmaniasis is caused by parasitic Leishmania species
that are transmitted by phlebotomine sandflies. Several
animals and humans have been found as natural reservoir
hosts of Leishmania species. The infection mostly occurs in
three forms: visceral leishmanisis (VL), cutaneous (CL), and
mucocutaneous leishmanisis. Although VL, also known as kala-
azar, is fatal if remained untreated, CL causes skin lesion that
can heal spontaneously (68). Zoonotic visceral leishmaniasis is
endemic and caused by Leishmania infantum in the Aegean and
Mediterranean regions of Turkey, usually observed in infants
consistent with Mediterranean type. Leishmania isolates obtained
from humans and dogs in various regions were described as
L. infantum MON-1 and MON-98 with multilocus enzyme
electrophoresis assay (8). Leishmania tropica and L. infantum are
the responsible etiological agents for CL leishmaniasis (CL) in
Turkey, especially prevalent in southeastern, eastern regions
(8). Recently, L. major and L. donovani were also identified as
causative agents of CL in different regions (69). According to the
official Ministry of Health records, 46,003 CL cases were reported
between 1990 and 2010. Among those cases, 96% of them were
reported from Sanliurfa, Adana, Osmaniye, Hatay, Diyarbakir, Icel
and Kahramanmaras provinces. The recent migrations from Syria
where the disease is highly prevalent increased the relevance of
CL as a public health threat in Turkey (8). In a study performed to
demonstrate the effects of Syrian civil war on the epidemiology of
CL in the Gaziantep province in southeast part of Turkey, a total
of 567 people were hospitalized with the suspicion of CL, and 263
(46.4%) were found positive by parasitological examination (70).
Overall, 174 (66.1%), 88 (33.5%), and 1 (0.4%) of the positive
patients belonged to Turkish, Syrians, and Afghan ethnicity,
respectively. Leishmania tropica was determined as the etiological
agent in most of the cases, while only a few cases were caused by
L. infantum (70). Canine Leishmaniasis (CanL) in dogs and wild
canids is another serious form of the infection and has veterinary
importance. The most common form of Canl is viscerocutaneous
leishmaniasis caused by L. infantum. CanlL is especially prevalent
in Mediterranean and Aegean regions of Turkey. After 1993, the
epidemiological studies were carried out in 22 different provinces
and the prevalence ratios were found between 1.45% and 27.5%.
The overall prevalence of CanL was detected as 11.32% in Turkey
(71).

Flea-borne Diseases

Plague (Black Death) is afatal VBZD of rodents and humans caused
by the gram-negative bacterium, Yersinia pestis and transmitted
by infected fleas. The disease was the deadliest epidemic infection
in the human history with very high mortality. From 2010 to
2015, there were 3,248 cases reported worldwide, including
584 deaths according to the World Health Organization (WHO)
(72). In Turkey, the last reported cases included 32 patients from
Akcakale, a town located on the Turkish-Syrian border, in 1947
(73).

Bartonellosis is caused by gramnegative bacteria, Bartonella
species transmitted by various arthropod vectors, including
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sand flies, lice, ticks, and fleas. Natural hosts are humans,
felids, canids, lagomorphs, and rodents. Humans are the only
known reservoir hosts for B. bacilliformis and Bar. quintana. Cat
scratch disease caused by Bar. henselae is transmitted by bites or
scratches of infected cats to human (74). In Turkey, Bar. henselae
seropositivities were reported as 7.9-41% in cats (75) and 6-22%
in humans (76) while seropositivity for Bar. vinsonii subsp.
berkhoffii was 6.6% in dogs (77).

Murine typhus (endemic typhus) caused by Rickettsia typhi
(previously known as R. mooseri) is mainly transmitted by fleas
from rodents to people. Most of the cases have been recorded
from Southeast Asia, the Mediterranean region, and the United
States with only two clinical murine typhus cases reported in
Istanbul to date (78).

Simuliid-borne Diseases

Onchocerciasis is caused by the filarial worms Onchocerca spp.
and transmitted by Simulium flies. Globally, there are at least 120
million people at risk for onchocerciasis caused by O. volvulus
worldwide, of which 96% live in Africa. According to the WHO,
6.5 million people who have the disease suffer from dermatologic
manifestations and 270,000 are blind (79). In Turkey, the first
human case with O. caecutienus was reported in 1976 (80). In
addition, an ocular human onchocercosis with O. lupi was reported
by molecular analyses from Edirne region (81). The prevalence
of bovine onchocercosis with O. armillata is 86% (82). In the
past decade, a simuliid outbreak occurred in Central Kizilirmak
Basin and the potential risk of onchocerciasis was revealed with
a detailed molecular analyze of vector Simuliid flies in Kayseri
region (8).

Mite-borne Diseases

Rickettsialpox is caused by Rickettsia akari transmitted by the
mouse mite Liponyssoides sanguineus from rodents to humans.
Rickettsialpox was firstly described in New York City in USA and
then reported from Europe, Asia, Africa, and South America.
Currently, rickettsialpox is not a notifiable disease. A clinical
human rickettsialpox case was identified in a 9-year-old boy in
Nevsehir region in Turkey (83).

Fly-borne Other Diseases

Thelaziasis is a dipteran-borne disease caused by parasitic
eyeworms of the genus Thelazia transmitted primarily
by muscid flies in the genera Musca and Fannia. Thelazia
callipaeda, T. californiensis and T. gulosa have been reported
in humans, dogs and cats. However, T. rhodesii infecting
cattle is the most pathogenic species (84). In Turkey, bovine
thelaziasis with T. rhodesii was reported as 5.5-22.0% in cattle
(8,85) and 1.2% in buffalo (86).

Anthrax is an ancient and zoonotic infection in humans and
animals caused by gram-positive bacteria, Bacillus anthracis. Biting
flies (Hippobosca spp., Tabanus spp., Stomoxys calcitrans) and non-
biting flies (Musca domestica, Calliphorid flies) were demonstrated
experimentally to transmit anthrax by several researchers (87). In
Turkey, 464 animal cases were reported from Eastern part of the
country between 1992 and 2004 (88). A total of 26,954 human
anthrax cases were recorded by the Turkish Ministry of Health
between 1960-2005, of which 6,861 were reported between
1990 and 2005 (89). Although the incidence of human anthrax
is decreasing in Turkey, regional outbreaks are still reported with

the great majority of cases being of the CL form (90). Recently, an
animal anthrax case was reported from two pumas which died at
the zoo in Kayseri province of Turkey in 2017 (2).

CONCLUSION

In this review, we summarized the present state of knowledge on
VBZDs in Turkey. To date, 107 zoonotic bacterial, viral, parasitic
and fungal diseases have been identified as rising threats for
public health in Turkey, and almost one-fifth of these diseases
are transmitted by arthropod vectors. Turkey is considered to
be of medium-risk for climate change effects, but weather and
climate-related extreme events have already been increasing in
many regions in Turkey. These extreme conditions constitute
new ecological habitats for vectors, with significance for
epidemiological implications for distribution of VBZDs. Recent
examples of VBZDs, such as leishmaniasis, Crimean-Congo
haemorrhagic fever and West Nile, have been observed in regions
of the country where these diseases were previously undetected.
Currently, climate change is one of the priorities in sustainable
development goals for Turkey as a member of the sixth global
environment outlook assessment for the Pan-European region
(91). In Turkey, a national program for mitigating the negative
impacts of climate change on health have been prepared to protect
the people from the adverse health effects to be caused by climate
change in Turkey by Ministry of Health (92).

For controlling VBDZs and reducing the risks for emergence, a
broad multidisciplinary network that includes the target public,
clinicians, veterinarians and public health officials is essential
following the One Health approach. This network can enhance
awareness of the risk factors among all parties and oversee the
implementation of the most appropriate strategies to manage
and prevent vector-borne zoonotic infections. In accordance with
the One Health concept, the development of advanced research
projects for controlling VBZDs by expert researchers from all
related scientific disciplines should also be a top priority. In
addition, international cooperation and regional collaborations
are very important for the prevention and control of the VBZDs
and should be encouraged. We recommend that all responsible
persons should carry out routine surveys not only in the endemic
regions, but also in vector and pathogen free areas to determine
the potential risk of the emergence of vectors and associated
pathogens through human and animal mobility. Furthermore,
we also suggest that a regional program utilizing the One Health
Concept that considers an inter-disciplinary approach could
be imperative to combat zoonotic infections as well as newly
emerged fatal coronavirus pandemic, especially across country
borders. In this regard, Turkey could provide leadership to bring
together the necessary agencies and appropriate researchers
under the auspices of international organizations to help shape a
global policy for VBZD control in the middle-east region.
Recently, an administrative and political decision was taken, and
“Turkey Zoonotic Diseases National Committee” was established
by Ministry of Health in Turkey in 2019. This committee is tasked
to prepare “Turkey Zoonotic Diseases Action Plan 2019-2023”.
Among the future objectives of this action plan are to raise public
awareness about zoonotic diseases and prevention, to conduct
risk analysis and to detect the threats, to develop and ensure
the effectiveness of zoonotic disease diagnosis laboratories
throughout the country, and to keep the treatment of diseases
updated.
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176 Case Report

Olgu Sunumu

First Report of a Troglostrongylus brevior Case in a
Domestic Cat in Turkey

Evcil Kedilerde Troglostrongylus brevior: Tiirkiye deki Ik Olgu
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ABSTRACT

Parasitic bronchopneumonia plays an important role, especially in the respiratory diseases of cats. Troglostrongylus species have
been reported as lung parasites of wild cats; however, in recent years, they have also been found in domestic cats, especially from
the Mediterranean and Balkan countries. In this report, Troglostrongylus brevior was found during the examination of lung samples
of a tabby cat who was euthanized at the age of 2 years. To the best of our knowledge, this is the first report of Troglostrongylus
brevior in Turkey.

Keywords: Troglostrongylus brevior, cat, feline lungworms, nematode, Turkey

0z
Kedilerin solunum sistemi hastaliklarinda parazitik bronkopneumoni énemli rol oynar. Troglostrongylus tirleri yabanil kedilerde

bulunmasina karsin, son yillarda 6zellikle Akdeniz ve Balkan tlkelerinde evcil kedilerde de sik rastlanmaktadir. Bu olguda, hastahiga
bagl 6tenazi uygulanan iki yash evcil kedinin akciger dokusunda rastlanan Troglostrongylus brevior rapor edilmistir. Bilgilerimize
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gore Tirkiye'de ilk Troglostrongylus brevior olgusudur.

Anahtar kelimeler : Troglostrongylus brevior, kedi, akciger kilkurdu, nematod, Turkiye

INTRODUCTION

Among the parasitic factors leading to respiratory
diseases in cats, Aelurostrongylus abstrusus comes first,
but publications on the Troglostrongylus species have
also increased in recent years (1).

There are Troglostrongylus brevior, T. subcrenatus,
T. troglostrongylus, and T. wilsoni species in the
Metastrongyloidea superfamily, and they are
frequently seen in wild felines (2). In recent years,
due to the increase of environmental protection
awareness, the wild cat population has increased and
their contact with domestic cats has also increased.
Therefore, many parasites in the wild cats have begun
to appear in domestic cats.

In the present study, detailed information was given
about the parasite.

Received/Gelis Tarihi: 06.04.2020 Accepted/Kabul Tarihi: 08.05.2020

CASE REPORT

A 2-year-old female tabby cat admitted to a private
veterinary clinic with the complaints of weakness,
anorexia, vomiting, and high fever in Bodrum
district, Mugla. Hemogram showed lymphopenia,
neutropenia, and thrombocytopenia. In the first
two days, supportive treatment was applied to the
cat, but the result was unsuccessful. On the 3" day,
icterus started, and on the 4™ day, fluid accumulation
occurred in the abdominal and thoracic cavities. Rapid
diagnostic test kit for the Coronavirus was positive as
well as Rivalta test performed on abdominal effusion
obtained from the cat. Therefore, it was decided to be
euthanized.

Formalin fixed lung sample sent to the parasitology
laboratory was examined under a stereomicroscope
and round parasites were found in the bronchi
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and bronchioles. Parasites were removed from the lungs, then
cleaned and clarified in lactophenol. They were identified based
on the literatures (3,4). Important morphological regions were
measured during the diagnosis and photographed. Polymerase
chain reaction was performed to molecularly confirm the specific
diagnosis of the parasite, but no results were obtained because the
tissue was transported in 10% formalin. Voucher specimens were
deposited in the Helminth Coll. OMUPAR.12.19.11 Department
of Parasitology, Faculty of Veterinary Medicine, Samsun, Turkey.
In the bronchi and bronchioles, a total of three parasites were
found; two males and one female. The female parasite had a
length of 6 mm, a width of 0.34 mm. Oesophagus length was 0.26
mm (Figure 1A) and its width was 0.24 mm and a tail length of
0.14 mm (Figure 1B). The male parasites were 5.5 (5-6) mm long
and 0.25 (0.24-0.26) mm wide. The bursa copulatrix of the male
parasite was well developed and has four ribs, two ventral and
two lateral, and a long dorsal rib (Figure 1C). The spicules were
equal and 0.64 (0.63-0.65) mm long (Figure 1D) with transverse
lines on them (Figure 1E). Gubernaculum was measured as 0.85
(0.84-0.86) mm (Figure 1D). A gubernaculum is present in all
species but not in T. subcrenatus (4). Besides, there were button-
like cuticle ornaments (Figure 1F) on the parasite. The distance
of these ornaments from the front end was 0.72 mm. Also,
papillae-like structures were noticed at 0.2 mm after the end of
the oesophagus.

Figure 1. Troglostrongylus brevior. A- Anterior extremity, lateral
view; note the inflated cuticle and the excretory pore (EP),
B- Tail of female, lateral view; note anus (A), C- Bursa of male
and bursal rays, lateral view. D- Bursa and gubernaculum (G)
of male, lateral view, E- Spiculums with transverse lines, F-
Cuticular ornaments (CO), Scale bar =100 pm

Umur et al. First Case of Troglostrongylus brevior in Turkey 177

DISSCUSSION

Nematodes in the genus Troglostrongylus have been considered
a parasite of wild felids such as pars cat, short-tailed wild cat,
Canadian lynx, Eurasian lynx, leopard, tiger, European and
Ethiopian wild cats (5). In domestic cats, after the first report
(6), the infection was reported from the Islands of Greece (3,7,8),
Bulgaria (9), and Italy (3,8).

Compared with T. brevior, T. subcrenatus and A. abstrusus, it can
be distinguished due to body size, measurement differences in its
morphological features and anatomical localization in the upper
respiratory tract (bronchi and bronchioles).

Since Troglostrongylids can reach the infective stage in many types
of intermediate hosts and under different climatic conditions,
they may have a wider potential distribution than is currently
thought. T. brevior has also been isolated from domestic cats in
regions where wild cat populations live close to urban life (10). In
addition, parasites have been reported in areas where the natural
host responsible for the spread of Troglostrongylus infection is
not present (6,11). In areas where the parasite is present, it may
be a carrier for cats travelling with the owners of areas where
the parasite is not seen, as well as potential spread through the
paratenic intermediate host movements (11). Studies have shown
that the larvae of T. brevior can pass to kittens through lactation
from the mother. There are two different opinions about this
type of contamination. Firstly, the larvae that are inhibited in the
mother cat before pregnancy can be activated by suppression of
the immune system with pregnancy and lactation. In this case,
infective larvae can migrate to the mammary glands. Another
thought is that it needs more hunting to meet the increased
protein need of the pregnant cat. During this hunting, infectious
larvae are removed from the body by taking the paratenic
intermediate hosts (7). In this context, cats can have parasites
from the mother after birth, even if they are not in any external
life.

Troglostrongylus brevior larvae are resistant to environmental
conditions. It develops at an infective stage at low temperatures
(40 days at 4-8 °C), but A. abstrusus larvae could not become
infective when kept in the same environmental conditions for 7
months. Troglostrongylus brevior larvae become infective in 8 days
under optimal conditions (22-27 °C). This period is the shortest
known development period among other metastrongyloid
parasites (2). This means that T. brevior will potentially spread
faster in cats than A. abstrusus and affect a larger population.
Since troglostrongylosis does not have a specific clinical symptom,
it can be confused with many upper respiratory diseases. The
most common clinical symptoms in cats with troglostrongylosis
are cough, shortness of breath and tachypnea (3,12-14). It can
also be seen in non-disease-specific symptoms such as anorexia,
hyporexia, hyperthermia, hypothermia, dehydration, and
weakness (12,13). In our case, symptoms that may be confused
with other patients such as weakness, vomiting and dehydration
were observed.

Clinical diagnosis is almost impossible since no specific results
can be obtained from clinical diagnostic methods. These clinical,
laboratory and radiographic diagnostic methods only work to
diagnose lower respiratory. Blood biochemical analysis does not
make a significant difference for Troglostrongylus. Complete blood
count levels are within normal limits for most of the cats affected
by T. brevior (7).
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As a result, in cats with complaints related to the respiratory
system, veterinarians do not ignore parasitic factors, and at least,
during the first stool examination by the Baermann method
or bronchoalvaleor lavage or swab method, 1% larva control (5)
benefit is seen. For therapeutic purposes, spot-on eprinomectin
is treating cat troglostrongylosis (15).

CONCLUSION

Thereis no reported study about the prevalence of T. brevior in cats
in Turkey. Physicians should also perform parasitic examinations
in cats with respiratory problems, at least through the Baermann
method, but they are not routinely performed in small animal
practice in Turkey.
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Diagnosis of Klatskin Tumour: Alveolar
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ABSTRACT

Alveolar echinococcosis is an infectious disease caused by Echinococcus multilocularis and it is frequently diagnosed as a space-
occupying lesion in the liver. The growth pattern may be similar to that of a malignant tumour with extensive liver infiltration,
spreading into neighbouring organs and forming metastasis-like masses in distant organs. Thus, it is one of the differential
diagnoses of liver cancer. We report a case that presented as a klatskin tumour clinically and radiologically, but was revealed by
pathologic and serologic work-up. Since the courses of these two diseases, a malignancy and an infectious disease, are far beyond
comparison, echinococcosis should always be considered in differential diagnosis of obstructive jaundice, especially in the endemic
regions.

Keywords: Klatskin tumour, biliary obstruction, alveolar hydatid disease

0z

Alveolar Ekinokokkosis, Echinococcus multilocularis’in sebep oldugu bir enfeksiyon hastalig: olup, siklikla karacigerde yer kaplayan
lezyon ile kendini gosterir. Karacigerdeki lokal infiltratif paterni yanisira, ¢evre organlara yayilimi ve uzak organlarda metastaz
ile karigan kitle olugturmas: nedeniyle, malign bir tumoérii taklit eder. Bu nedenle karaciger kanserlerinin énemli bir ayirical
tanisim olusturur. Burada, klinik ve radyolojik olarak klatskin timériinii distindiiren ancak patolojik ve serolojik ¢aligmalarla
Alveoler Ekinokokkosis tanisi alan bir olgu sunulmusgtur. Malign timérlerin ve enfeksiyon hastaliklarinin tedavi ve prognozlarinin
birbirinden ¢ok farkl olmasi nedeniyle, 6zellikle Ekinokkozisin endemik oldugu bélgelerde, tikanma sariliginin ayiric: tanisinda bu
etken mutlaka akla gelmelidir.

Anahtar Kelimeler: Klatskin timéri, safra yolu tikanikligy, alveolar hidatid hastalig:
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INTRODUCTION

Echinococcosis is a parasitic infection caused by
cestods. Two species have medical importance;
Echinococcus granulosus (E. ganulosus) [cause of cystic
echinococcosis (CE) a.k.a hydatid cyst disease] and
Echinococcus multilocularis (E. multilocularis) (cause of

Received/Gelis Tarihi: 12.01.2020 Accepted/Kabul Tarihi: 21.04.2020

alveolar echinococcosis, a.k.a alveolar hydatid disease).
Humans are aberrant intermediate hosts and infected
when they swallow eggs in contaminated food (1).

Alveolar echinococcosis (AE) is characterised by an
asymptomatic period of five to fifteen years. Under
the influence of host’s defence mechanisms, the larva
can degenerate and die; residual calcified lesions can
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be identified incidentally. The process may also show chronic
course, and emergence with cholestatic jaundice as the most
common symptom. E. multilocularis does not form cysts as E.
granulosus does and presents as space occupying lesion in the liver.
The growth pattern resembles that of a malignant tumor with
infiltration throughout the liver, spreading into neighbouring
organs and mass formations in distant organs, mimicking liver
cancer. Its diagnosis is based on clinical and imaging findings,
histopathology and serology. Whenever possible complete
surgical removal of the lesions should be performed (2-4).

In this article, we report a severe AE case, which simulates
Klatskin tumor clinically and radiologically. The permission
was obtained from the institutional ethics committee (date:
19.7.2019, approval number: 581) for the use of patient data for
publication purposes.

CASE REPORT

Seventy four -year-old male patient was admitted because of long-
lasting pruritus. Physical examination was unremarkable. His
cholestatic enzymes were elevated; gamma-glutamyl transferase:
165 U/L and alkaline phosphatase: 245 U/L. Tumor markers were
normal. Mild eosinophilia (%8) was also detected.

Abdominal computed tomography (CT) identified an infiltrative
mass, located at the portal hilum, encircling portal vein (PV)
and hepatic artery along with infiltration of inferior vena cava.
It was constricting PV and obstructing bile ducts (Figure 1a,1b).
There was a thrombus formation in the PV and multiple hilar
lymphadenopathies. Left liver lob was atrophic, which indicates
chronicity. Calcification was not identified. Main radiological
differential diagnoses were klatskin tumor and hepatocellular
carcinoma. In both cases, the plan was establishment of
malignancy to refer the patient for chemotherapy, since the case
was unresectable.

Ultrasonography guided fine needle aspiration biopsy was
performed with on-site pathology evaluation. Despite the
repeated aspirations, material was composed of benign biliary
epithelial cells, hepatocytes and inflammatory cells, and
suspected malignancy could not be verified. Hereupon, although

i ot for diagnostc purposes. T image s no fo siagnostic

Figure 1. A portal hilar mass encircling major vascular
structures and obstructing bile ducts with accompanying
lymphadenopathies, giving the impression of carcinoma in an
abdominal CT (a: axial plane, b: sagittal plane)

CT: Computed tomography

it was not preferred owing to the close relation of the lesion and
vascular structures, the procedure was ended with tru-cut biopsy.
After these interventions, the patient had hypotensive and
hypertensive attacks, flushing and tachycardia for a while.
Hematoxylin-eosin examination of the biopsy revealed necrosis
surrounded by palisading macrophages and dense eosinophil
leukocyte infiltration. Concentric eosinophilic structures were
identified in necrotic debris (Figure 2), compatible with parasitic
infestation. Serologic tests detected immunoglobulin G positivity
for E. multilocularis. And the new treatment plan was decided as
liver transplantation. He is alive in the fifth year follow-up after
transplantation.

DISCUSSION

AE diagnosis might be complicated as in our case (5-7). Stojkovic et
al. (6) reported one third of the AE patients had therapy based on
awrong diagnosis, including CE, intrahepatic cholangiocarcinoma
and hemangioma.

The difficulty is multifactorial. Firstly, the most common
clinical presentation is obstructive jaundice and/or abdominal
pain, which has a long list of differential diagnoses. Radiologic
pitfalls are another challenging issue. However, the CT scan has
a high sensitivity (95%) and hypo-attenuation, calcification, and
absence of contrast enhancement in a hepatic lesion usually help
identify it as AE, these are not detectable in each case (8). Even
histopathology cannot achieve the true diagnosis. And serology
may not reliably discriminate the species (E. multilocularis or E.
granulosus) which leads to non-curative surgical interventions
with the risk of toxic cholangitis if protoscolicidal solutions are
applied.

Accurate diagnosis requires multidisciplinary approach especially
in complicated cases, as ours (2,9). The distinction of these two
prediagnoses cannot be overemphasized, since the management
is totally different.

CONCLUSION

When imaging studies revealed a tumor like lesion in the liver,
AE should be kept in mind as a possibility in the endemic regions

Figure 2. Acellular eosinophilic structure, compatible with
parasitic infestation (on the right side of the figure), surrounded
by palisading mononuclear inflammation in necrosis
(Hematoxylin and eosin stain, x400)
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(North America, Alaska, Central Europe, Turkey, Balkan states and
parts of Asia) (10). Correct diagnosis requires multidisciplinary
approach and being aware of the traps.
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ABSTRACT

Being a synanthropic cosmopolitan fly of tropical origin, Clogmia albipunctata is an aquatic species that is commonly found in
moisture-rich places such as inside a house, sewage treatment plants, and hospitals. C. albipunctata can cause urogenital, intestinal,
and even nasopharyngeal accidental myiasis under non-hygienic conditions or if a person consumes substandard food. Its larvae
enter the human body via bodily cavities such as rectum, genitalia, or urinary canal, thereby leading to the development of
infestation. This can in turn cause haematuria, bloody stool, vomiting and fever, with the appearance of larvae in urine and faeces.
Here, we present the case of a 43-year-old woman with infection in the urogenital and gastrointestinal systems by the fourth instar
larvae of C. albipunctata. To the best of our knowledge, this is the first report of myiasis caused by this species in Turkey. This study
will provide general information about the biology of this species and methods to recognize it.

Keywords: Myiasis, Clogmia albipunctata, diptera, Turkey

0z

Tropikal kokenli, sinantropik ve kozmopolit bir sinek olan Clogmia albipunctata; evler, kanalizasyon aritma tesisleri ve hastaneler
gibi ¢ok fazla nem iceren yerlerde yaygin olarak bulunan sucul bir tiirdiir. C. albipunctata, hijyenik olmayan kogullarda tiretilen ve
standartlara uygun olmayan yiyecekler tiiketildiginde tirogenital, bagirsak ve hatta nazofarenks bolgesinde beklenmedik sekilde
miyazise neden olabilir. Rektal, genital ve idrar kanali gibi viicut bogluklarina larvalarin yerlesmesi ile gelisebilir ve sonug olarak
larvalarin idrar ve diskida ortaya ¢ikmasiyla hematiri, kanh digki, kusma ve atege neden olabilir. Bu ¢alismada, iirogenital ve
gastrointestinal sistemlerinin dérdunci evre C. albipunctata larvalariyla enfekte oldugu 43 yasindaki bir kadin olgu sunulmustur.
Bildigimiz kadariyla, bu tiiriin Tarkiye'de neden oldugu ilk miyazis raporudur. Bu ¢alisma, tiirtin taninmas ve biyolojisi hakkinda
genel bilgi vermektedir.

Anahtar Kelimeler: Miyazis, Clogmia albipunctata, diptera, Tiirkiye

INTRODUCTION

Myiasis is defined as the infestation of tissues and
organ cavities of human and vertebrate animals by

make their way into the rectum or urogenital canal.
Additionally, most ingested larvae are unable to
complete their life cycle in the human digestive or

) . urogenital systems.
Diptera larvae and the lesions develop as a result & Y
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of feeding of these larvae with live or dead tissues,
bodily fluids, or undigested food (1,2). It is classified
under three main types: obligatory, facultative, and
accidental myiasis (1-4). Accidental myiasis is most
often the result of ingesting larva-contaminated food,
or develops when a fly deposits its eggs in a person’s
anus or urogenital area, whereupon the larvae then

Received/Gelis Tarihi: 02.03.2020 Accepted/Kabul Tarihi: 11.05.2020

Patients who suffer from urogenital and intestinal
myiasis complain of dysuria, polycoria, hematuria,
nausea, and vomiting (1-5). Such complaints are
known to develop due to the inflammatory reactions
induced by the larvae. Toxins secreted by the larvae
cause inflammation, prevent healing, and thus result
in pathogenicity (6,7).
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Cases of myiasis involving different tissues and cavities of various
insects have been recorded in Turkey (1,4,5,7). The aim of the
present study is to report the first case of human urogenital
and intestinal myiasis caused by Clogmia albipunctata (Diptera:
Psychodidae) in Turkey.

CASE REPORT

A 43-year-old woman applied to the hospital complaining of
that larvae were observed in her urine and feces for two months.
The patient did not report that she suffered from fever, nausea,
vomiting, abdominal pain, hematuria, hemorrhagic stool, or
colporrhea during this period. However, she had complaints of
peri-anal and periurethral-genital itching.

The patient is residing in the city center Malatya and has never
travelled outside this city before. The patient confirmed that
small flies were in her bathroom. It is likely that she was infected
either while taking a shower or while cleaning her urogenital
and anal areas with contaminated water. Her myiasis infection
had continued in these areas -which are humid and rich in
organic matter- until the larvae had completed pre-pupation
period. During this period, the patient had expelled a total of 15
larvae. The patient was treated with antibiotic treatments and
recommended to consume a diet rich in fiber and protein as well
as plenty of water in order to dispel these larvae from her urinary
and intestinal tracts.

In the laboratory, the larvae obtained from her urine and feces
samples were washed carefully several times using distilled water
and preserved in 80% ethyl alcohol. They were examined under
a stereomicroscope, photographed, measured (Leica MZ 7.5 with
DFC 280 camera attachment - Leica Applications Suite software,
Version 2.4.0R1), and then identified according to Kvifte and
Wagner (8).

The larvae were identified to be fourth instar larval stage (pre-
pupation level) of C. albipunctata (bathroom fly). C. albipunctata
Williston, 1893, belongs to the Psychodidae family and is aquatic
in the larval stage. In the fourth instar stage, each larva has 26
pseudo-segments (annuli), a light-brown color and a bristly body.
Their body has well-sclerotized tergal thoracic and abdominal
plates (Figure 1), the former being slightly bilobed (Figure 2). Their
head capsule is completed and prothoracic spiracles are present

12.075 mm

Figure 1. The bristly larval body of C. albipunctata fourth instar
larvae (original)

(Figure 2). Their hypostoma contains three sharp teeth (Figure 3).
Their respiratory siphon and the well-developed preanal plate are
located in the post-abdominal segment (Figure 4).

Figure 2. The sclerotised bilobed tergal thoracic and abdominal
plates and prothoracic spiracles (original)

Figure 4. The post abdominal respiratory siphon of C.
albipunctata fourth instar larvae (original)
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DISCUSSION

The family Psychodidae (Diptera) is divided into six subfamilies,
one of which is Psychodinae- whose larvae are mostly aquatic (9).
The taxonomic nomenclature of Psychodinae is complex, multiple
synonyms for the same species exist, and therefore meaning that
it remains controversial (8,10). While the term C. albipunctata
Williston, 1893 has long been accepted as a synonym of Psychoda
albipunctata, the family revision has led to class this species under
genus Clogmia Enderlein 1937. Currently, Clogmia is an accepted
synonym of Telmatoscopus Eaton 1904; whereas, C. albipunctata is
accepted as the valid species name taxonomy (11).

Psychodinae have a four-stage life cycle: egg, four larval
instars, pupa, and adult. Larval growth time can vary based
on temperature and the presence of nutrients (2). Increasing
temperatures and continuously aquatic/humid environments
accelerate their growth.

It takes approximately seventeen days for the growth period of C.
albipunctata from egg to adult. An adult lives for approximately
ten days, depending on the ambient temperature. New adults
become sexually mature within about ten hours; both genders can
mate and reproduce with more than one individual from the other
gender. A female can lay 200 to 300 eggs (10,12). Adults have
non-functional mouthparts, and therefore do not feed. Larvae,
on the other hand, are both coprophagous and saprophagous and
have mouthparts capable of chewing.

The subfamily Psychodinae has previously been recorded in the
Nearctic, Oriental, and Australian zoogeographic regions (9). C.
albipunctata have been recorded in Europe since the 1990s and are
likely to have been transported from tropical areas via exported
fruit and vegetables that were contaminated (13).

C. albipunctata has been reported to have caused urinary, intestinal
and nasopharyngeal myiasis in cases from European countries
such as Russia, as well as from Palestine and Japan (2,11,14). In
Turkey, C. albipunctata has been reported to be seen in aquatic and
semi aquatic habitats across western Anatolia (14), however there
has been no Turkish case of myiasis.

In urogenital myiasis, larvae are excreted from the urinary tract
with the mechanical washing effect of urine. Similarly, the larvae
in the gastrointestinal system are excreted from feces through the
peristaltic movements of the intestine.

In poor socio-economic conditions and hygiene, myiasis and
infection with microorganisms are potential factors because flies
can transmit many microorganism or parasitic infections (15).
Unhygienic conditions and substandard food may increase the
risk of urogenital and intestinal myiasis.
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Dear Editor,

Twenty six-years old female patient has applied to
our clinic complaining from pain in her left elbow
area. While she had no trauma, she has had pain for
several weeks, and swelling has started. Her pain
was mechanical in nature. In physical examination,
she had pain that was felt with palpation near to left
elbow joint in radius proximal area. No sensory and
motor deficit was detected. Direct graphy revealed a
lytic lesion on elbow area at proximal radial diaphyseal
level and medullary location, causing expansion in the
bone and thinning in cortex (Figure 1). Computed
tomography also revealed a lytic lesion at medullary
location in proximal radial diaphyseal area that caused
a bow-like appearance in inner tabula and cortical
thinning, and slightly expanded the bone (Figure 2).
In axial sections, there was a lesion with a thin septa at
proximal radial diaphyseal area and central-medullary
location with a significant hyperintense signal in
proton weighted sequence, causing destruction at
anterior cortex and overflowing outside the bone. In
the magnetic resonance imaging requested to show
possible soft tissue involvement in the area, adjacent
to lesion, an edematous signal change was observed
in the bone marrow and soft tissues. After surgery
was performed on the mass, biopsy of the sample
was reported as cyst hydatid. Albendazole 400 mg/
day treatment was administered from 1 month before
the surgery until postoperative 6. month. No relapse
was determined in the follow-up of the patient in our
clinic.

Cyst hydatid disease, which is caused by E. granulosus,
is a common zoonosis (1). Bone involvement is around

[8] Received/Gelis Tarihi: 04.07.2019 Accepted/Kabul Tarihi: 10.04.2020

0.5%-4%. While it is most commonly observed in
vertebral (30%-50%) and pelvic bones (15%), it can
be observed in long bones such as femur, tibia and
humerus (2). The cyst shows a slow development
in the bone. The infection is generally acquired in
childhood; but its clinical appearance may be delayed
until adulthood since incubation period is longer than
ten years (3). Therefore, it shows an asymptomatic
course for a long time. Secondary infection gives
symptoms after fractures or pressure on neighboring
neuromuscular structures. The most common clinical
symptom ispathologic fracture due to cortical thinning
(4). Different from literature, the first symptom in

Figure 1. A lytic lesion on elbow area at proximal
radial diaphyseal level and medullary location,
causing expansion in the bone and thinning in cortex
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Figure 2. Alytic lesion at medullary location in proximal radial

diaphyseal area that caused a bow-like appearance in inner
tabula and cortical thinning, and slightly expanded the bone

our case was pain that was mechanical in nature. Among 16 cyst
hydatid cases with bone involvement that was reported by Booz
(5) in Kuwait, pathological fracture was determined as the first
symptom in 9 cases (56%). Only one cyst hydatid case has been
reported in literature with radial involvement similar to our case.
In this case, there was involvement in lower one-third of radius.
The patient applied to us complaining from local pain as in our
case (6).

For diagnosis, a synthesis of clinical findings, laboratory tests
and radiological examinations is required, along with medical
history. Surgical excision and histopathological examination are
required for definitive diagnosis (6). Tuberculosis osteomyelitis,
fibrous dysplasia, simple bone cyst and bone tumors should
be considered in differential diagnosis. Direct radiographic
examination did not give specific results. Computed tomography
and magnetic resonance imaging methods are more beneficial
(2,3). It was observed that the sensitivity of serological methods
was between 25%-56% for bone involvement. No high values were

determined in the serological tests of our patient for cyst hydatid
diagnosis. Preoperative diagnosis could be determined in only
two cases of the four operated bone hydatidosis cases reported
by Booz (5). Diagnosis was determined with postoperative biopsy
in our case. Surgical treatment alone in hydatid bone cysts may
not be successful due to the difficulty of total excision, and it
may increase the risk of spreading. For this reason, albendazole
treatment (one course before the operation and six courses after
the operation) is more successful (2). The mentioned preoperative
and postoperative protocol was applied in our case, and the
patient is still under follow-up. In conclusion, while hydatid bone
cysts are rare, they should be included in differential diagnosis in
patients applying with treatment resistant musculoskeletal pain.
Keywords: Cysct hydatic, radius bone, surgery excision
Anahtar Kelimeler: Kist hidatik, radius bone, cerrahi eksizyon
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