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Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kor hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylil 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 tlim 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, BIOSIS Previews Biological Abstracts, CABI
Abstracts and Bibliographic Databases, SCOPUS, Embase,
J-Gate, ROOT INDEXING, TUBITAK ULAKBIM TR Dizin Tiirk
Medline ve Turkiye Atif Dizini tarafindan indekslenmektedir.

Makale degerlendirme ve yayin islemleri icin yazarlardan
licret talep edilmemektedir. Tim makaleler http://
turkiyeparazitolderg.org/tr/Anasayfa  sayfasindaki online
makale degerlendirme sistemi  kullanilarak  dergiye
gonderilmelidir. Derginin yazim kurallarina, gerekli formlara
ve dergiyle ilgili diger bilgilere web sayfasindan erisilebilir.
Derginin  tlim masraflan  Tirkiye Parazitoloji Dernegi
tarafindan karsilanmaktadir. Basili kopyalarda tibbi ilac,
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 Yayincr'nin  degil, yazar(lar)in bilgi ve
gorislerini yansitir. Bas Editor, Editorler, Yayin Kurulu ve

Yayinci, bu gibi yazarlara ait bilgi ve goriisler icin hicbir
sorumluluk ya da ylkimliilik kabul etmemektedir.
Yayinlanan tiim icerije http:/[turkiyeparazitolderg.org/
tr/Anasayfa adresinden Ucretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi Uyelerine lcretsiz
olarak dagtilir.

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 Erigsim 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 aracihgiyla; finansal, yasal ve teknik
engeller olmaksizin, serbestce erisilebilir, okunabilir,
indirilebilir, kopyalanabilir, dagitilabilir, basilabilir, taranabilir,
tam metinlere baglanti verilebilir, dizinlenebilir, yazilima veri
olarak aktarilabilir ve her tiirlii yasal amac icin kullanilabilir
olmasi"dir. Cogaltma ve dagitim uzerindeki tek kisitlama
yetkisi ve bu alandaki tek telif hakki roll; kendi calismalarinin
bitunligli tzerinde kontrol sahibi olabilmeleri, gerektigi
gibi taninmalarinin ve alintilanmalarinin saglanmasi icin,
yazarlara verilmelidir.

Baski lIzinleri

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

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

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

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

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

Statements or opinions expressed in the manuscripts
published in the journal reflect the views of the author(s)

TURKISH JOURNAL OF PARASITOLOGY

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

This work is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International License.

OPEN ACCESS

turkiyeparazitolderg.org

A-XI

Turk

2]

| Dergi

PARAZITOLOJ




Turk

2]

| Dergi

PARAZITOLOS

YAZIM KURALLARI

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.
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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.

A-XIV

turkiyeparazitolderg.org ¢

TURKISH JOURNAL OF PARASITOLOGY e



YAZIM KURALLARI

Kitap bolimii: Sherry S. Detection of thrombi. In: Strauss HE,
Pitt B, James AE, editors. Cardiovascular Medicine. St Louis:
Mosby; 1974.p.273-85.

Tek yazarli kitap: Cohn PF. Silent myocardial ischemia and
infarction. 3rd ed. New York: Marcel Dekker; 1993.

Yazar olarak editor(ler): Norman 1J, Redfern SJ, editors.
Mental health care for elderly people. New York: Churchill
Livingstone; 1996.

Toplantida sunulan vyazi: 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.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K. Payment
for durable medical equipment billed during skilled nursing
facility stays. Final report. Dallas (TX) Dept. of Health and
Human Services (US). Office of Evaluation and Inspections:
1994 Oct. Report No: HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the elderly
access and utilization (dissertation). St. Louis (MO):
Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basilmamis yazilar:
Leshner Al. Molecular mechanisms of cocaine addiction. N
Engl J Med In press 1997.

Erken Cevrimici Yayin: Aksu HU, Ertlirk M, Giil M, Uslu N.
Successful treatment of a patient with pulmonary embolism
and biatrial thrombus. Anadolu Kardiyol Derg 2012 Dec 26.
doi: 10.5152/akd.2013.062. [Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS. Factors in
the emergence of infectious diseases. Emerg Infect Dis (serial

TURKISH JOURNAL OF PARASITOLOGY

online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens).
Available from: URL: http:/ www.cde.gov/ncidodIEID/cid.
htm.

REViZYONLAR

Yazarlar makalelerinin revizyon dosyalarini gonderirken, ana
metin tizerinde yaptiklari degisiklikleri isaretlemeli, ek olarak,
hakemler tarafindan 6ne siiriilen onerilerle ilgili notlarini
"Hakemlere Cevap" dosyasinda gondermelidir. Hakemlere
Cevap dosyasinda her hakemin yorumunun ardindan yazarin
cevabi gelmeli ve degisikliklerin yapildigi satir numaralari da
ayrica belirtilmelidir. Revize makaleler karar mektubunu takip
eden 30 giin icerisinde dergiye gonderilmelidir. Makalenin
revize versiyonu belirtilen siire icerisinde yiiklenmezse,
revizyon secenegi iptal olabilir. Yazarlarin revizyon icin ek
stireye ihtiya¢ duymalari durumunda uzatma taleplerini ilk
30 glin sona ermeden dergiye iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama ve bigim
acisindan kontrol edilir. Yayin siireci tamamlanan makaleler,
yayin planina dahil edildikleri sayiyla birlikte yayinlanmadan
once erken cevrimici formatinda dergi web sitesinde yayina
alinir. Kabul edilen makalelerin baskiya hazir PDF dosyalari
sorumlu yazarlara iletilir ve yayin onaylarinin 2 giin
icerisinde dergiye iletilmesi istenir.

Bas Editor
Prof. Dr. Yusuf Ozbel

Adres: Ege Universit_esi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, 35100 Bornova-lzmir, 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

turkiyeparazitolderg.org

A-XvV

Turk

2]

| Dergi

PARAZITOLOJ




Turk

)

| Dergi

PARAZITOLOS

INSTRUCTIONS FOR AUTHORS

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.
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Units should be prepared in accordance with the
International System of Units (SI).

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

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

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

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

Table 1: Limitations for each manuscript type

Type of Word | Abstract Reference | Table | Figure
manuscript | limit | word limit | limit limit | limit
7 or total
Original 250
Article 2200 (Structured) =0 6 .Of 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, Aralik 2019'da Cin’in Wuhan kentinde baslayip su anda 155 ilkeyi etkisi altina alarak 200 binden
fazla olguya, 10 bine yakin élime yol acan yeni tip Coronoviriis'in sebep oldugu COVID-19 hastaligi ile hem
kiresel hem de ulusal boyutta yiritilen micadele ginlerinde cikartiyoruz. Simdiye kadar gérilmemis bir sekilde
Avrupa ve Tirkiye'deki tim okullar ve iniversiteler kapatildi, insandan insana bulas nedeniyle kisilerin birbirinden
uzak durmasi ve evlerinden cikmamalari gerekiyor. Avrupa Glkelerinde baslatilan tim ilke karantinasinin ilkemize

de gelmek izere oldugunu disiniyoruz.

Bu sayimizda, dokuz 6zgin arastrma makalesi, bir derleme ve i¢ olgu sunumu olmak izere 13 makale ile
¢cikarmaktayiz. Ozgin arastrmalar arasinda; Antalya ilinde geriye dénik sitma olgularinin incelenmesi,
leishmaniasis tedavisinde kullanilan ilaglara karsi direng durumunun belirlenmesi, cocuk oyun alanlarinda Toxocara
yumurtalarinin varliginin incelenmesi, saglkli sigirlarda E. bieneusi’nin prevalansinin belirlenmesi ve bir myiasis

larvasinin molekiler karakterizasyonunun yapilmasi gibi konularda gerceklestirilen calismalar yer almaktadir.

Derleme makalemizde ise Iran’da kutanéz leishmaniasisin degisen epidemiyolojisi konusu ele alinmistir. Olgu

sunumlarinda ise ilging bulacaginizi disindigimiz izere ic farkli konuda olguya detayli olarak yer verilmistir.

Dergimize génderilen yazilarda SCI/SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda
dergimizde yer alan makalelere atif yapilmasinin, dergimizin bu endekse basvuru siirecinde biyik 5nem tasidigini
yeniden belirtmek isterim. Bilim alanimizin en &nemli unsurlarindan ve bizleri giclendiren araclarindan biri
olan “Tirkiye Parazitoloji Dergisi”nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararli olmasini

umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Evaluation of Malaria Cases Detected in Antalya
Province between 2012 and 2017

Antalya Ilinde 2012-2017 Yillar Arasinda Saptanan Sitma Olgularimn
Degerlendirilmesi

® Onder Ser
Antalya Provincial Directorate of Health, Public Health Laboratory, Antalya, Turkey

[T TRl Ser O. Evaluation of Malaria Cases Detected in Antalya Province between 2012 and 2017. Turkiye

Parazitol Derg 2020;44(1):1-6.

ABSTRACT

Objective: Malaria is an important infectious disease that is transmitted by female mosquitoes of the genus Anopheles infected
with parasites of the genus Plasmodium. In this research, it was aimed to contribute to the ongoing studies on malaria control in
Antalya.

Methods: In this study, malaria data between 2012-2017 obtained from Antalya Provincial Directorate of Health were used. The
patients with malaria were evaluated in terms of the years and months they were detected in, age group, gender, parasite species
which were detected and their sources.

Results: During the 6-year period, a total of 1905 blood samples were surveyed and 36 (1.89%) patients were reported. The most
patients occurred in June and August (5 patients in each month, 13.89%). Of the patients, 94.44% (34 patients) were 15 years
old and over. By gender, 83.33% (n=30) of patients were male, 16.67% (n=6) were female. The disease agent responsible for most
of the patients with malaria was P. falciparum (80.55%, 29 patients), followed by P. vivax (11.11%, 4 patients), P. ovale (5.56%, 2
patients) and P. malariae (2.78%, 1 patient). All patients with malaria were from abroad.

Conclusion: For malaria control, studies on the early diagnosis and treatment of the disease and the integrated mosquito control
programs should be uninterruptedly maintained.

Keywords: Anopheles, Antalya, epidemiology, malaria, Plasmodium

0z

Amag: Sitma, Plasmodium cinsi parazitlerle enfekte olmus Anopheles cinsi disi sivrisinekler tarafindan bulastirilan énemli bir
enfeksiyon hastaligidir. Bu aragtirmada, Antalya ilinde sitma miicadelesine yénelik siirdiiriilecek ¢aligmalara katki sunulmasi
amaclanmigtir.

Yontemler: Bu ¢alismada, Antalya 1 Saglik Midiirligiinden elde edilen 2012-2017 yillarina ait sitma verileri kullanilmgtir.
Sitma olgulan yillara, aylara, yas gruplarina, cinsiyete, parazit tiirlerine ve kaynaklarina gére degerlendirilmistir.

Bulgular: Alt: yillik bu dénemde, toplam 1905 kan érnegi incelenmis ve 36 (%1,89) sitma olgusu rapor edilmistir. Olgularin en
fazla Haziran ve Agustos aylarinda [(beser olgu %13,89)] meydana geldigi gérilmiistir. Olgularin %94,44 oraninda (34 olgu) 15
yas ve iizeri kisilerde goriildugii tespit edilmistir. Olgularin %83,33"i (30 olgu) erkek, %16,67’si (6 olgu) kadindur. Sitma olgularinin
cogundan sorumlu hastalik etkeni P. falciparum (%80,55, 29 olgu) olup, bunu P. vivax (%11,11, 4 olgu), P. ovale (%5,56, 2 olgu) ve P.
malariae (%2,78, 1 olgu) takip etmektedir. Sitma olgularinin tamami yurt disi kaynaklidir.

Sonug: Sitmanin kontroli i¢in, hastahigin erken tani ve tedavisine yénelik ¢aligmalarin ve entegre sivrisinek miicadelesinin
kesintisiz olarak siirdiirilmesi gerekmektedir.

Anahtar Kelimeler: Anopheles, Antalya, epidemiyoloji, sitma, Plasmodium

INTRODUCTION genus Plasmodium, one-celled intracellular protozoan

parasites (1). Malaria parasites that cause disease
Malaria is the most important vector-borne infectious in humans throughout the world are Plasmodium
disease that significantly affects community health falciparum, P. vivax, P. ovale, P. malariae and P. knowlesi.
throughout hiStOYy. The disease, which is common Plasmodium falciparum, which is common in Africa,

in tropical and subtropical regions, is caused by causes the most severe and most fatal malaria cases.
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Plasmodium vivax is the most common species worldwide, but is
less dangerous. Plasmodium malariae, P. ovale and P. knowlesi are
less common species than the others (2).

Malaria parasites are transmitted from one human to another by
a female mosquito of the genus Anopheles who has sucked blood
from a person infected with parasites of the genus Plasmodium.
In addition, it is known that these parasites can pass from a
pregnant woman to her fetus and they can also be transmitted
by blood transfusion, organ transplantation and contaminated
medical materials (3-5).

Around 70 species of Anopheles, which are represented by
approximately 470 species in the worldwide, are capable of
transmitting human malaria parasites, of which about 40 species
are known to be the dominant vector of malaria parasites (6,7).
Anopheles sacharovi and An. superpictus are the major vectors in
malaria transmission in Turkey (2,8).

According to 2017 malariareport of the World Health Organization
(WHO); In 2016, an estimated 216 million cases of malaria were
detected globally and approximately 90% of cases were reported
in the WHO African Region. Indigenous malaria cases from 91
countries were reported in 2016. It is indicated that an estimated
445 thousand deaths from malaria occurred worldwide in 2016
and 91% of deaths occurred in the WHO African Region. 80%
of global malaria burden and deaths occurred in 15 countries,
all of which, excluding India, are sub-Saharan African countries.
Plasmodium falciparum is the most common malaria parasite in
sub-Saharan Africa, constituting 99% of estimated malaria cases
in 2016 (9).

Clinical features of malaria vary with parasite species, parasitemia
level and patient’simmune status. Following the bite by an infected
female mosquito of the genus Anopheles, an incubation period
of 7-30 days begins. After this period, non-specific symptoms
such as malaise, fatigue, nausea, vomiting, anorexia, headache,
myalgias and joint pain lasting several days is seen. Then, the
typical malaria paroxysms begin with chills, rigors, high fever and
sweating (4,10).

Examination of thin and thick blood smears by a light microscope
is accepted as the gold standard for the diagnosis of malaria
parasites. At the same time, various rapid diagnostic tests are
frequently used to assist with microscopic diagnosis or in field
surveys where there is no microscopic diagnosis. In addition to
these methods, serologic diagnostic methods and molecular
diagnostic methods such as polymerase chain reaction (PCR) are
used in the diagnosis of malaria parasites (11,12).
Artemisinin-based combined therapy is particularly effective
for the treatment of uncomplicated malaria cases caused by P.
falciparum. Although there are a number of research projects
aimed at developing vaccines against especially P. falciparum,
there is still no licensed available vaccine that can protect people
from malaria parasites (13,14).

There are two main strategies for the control of malaria. The first
strategy is the control of vector mosquitoes, the second is the
early diagnosis and treatment of patients. Furthermore, people
who will travel to the countries where the malaria is endemic
should be informed about the disease and prevention methods.
Also, it is necessary to give chemoprophylaxis against malaria
parasites and provide personal protective measures (such as the
use of mosquito nets and repellent products) against mosquitoes
to these people (1,2).

Antalya province, the fifth most populated city in Turkey in terms
of population, is an important tourism and agricultural center.
In this study, it was aimed to evaluate the general condition of
malaria cases in Antalya province and to contribute to the ongoing
studies on malaria control.

METHODS

In this study, malaria data between 2012 and 2017 obtained from
Antalya Provincial Directorate of Health were used. In this period,
blood samples were taken by using active and passive surveillance
methods for the diagnosis of malaria in Antalya province. The
laboratory diagnosis of blood samples was made by the Antalya
Provincial Directorate of Health, Public Health Laboratory. In the
laboratory, thin smear and thick drop blood preparations were
stained with Giemsa and examined under a light microscope.
Furthermore, the blood samples were investigated by rapid
diagnostic tests. Blood samples that were difficult to diagnose
were sent to Microbiology Reference Laboratory in Ankara
for confirmation. In this center, in addition to both methods,
detection and species identification of malaria parasites were
carried out using the molecular diagnosis method (PCR). Malaria
cases diagnosed in this way were evaluated retrospectively
according to years, months, age groups, genders, parasite species
and their sources. The ethics committee approval was not
obtained due to the retrospective nature of the study.

RESULTS

According to the data obtained, a total of 1905 blood samples
were examined for the diagnosis of malaria in the six-year period
between 2012 and 2017 in Antalya province. In 36 of them,
malaria parasite was found and the rate of positivity was 1.89%.
By gender, while 83.33% (30 cases) of malaria cases were male,
16.67% (six cases) were female. The disease agent responsible for
most of the malaria cases was P. falciparum (80.55%, 29 cases),
followed by P. vivax (11.11%, four cases), P. ovale (5.56%, two
cases) and P. malariae (2.78%, one case). Two of the three cases of
P vivax were seen as recurrence from the same patient (Table 1).
Malaria cases detected in between 2012 and 2017 were in the 4-71
years age range and 94.44% of the cases (34 cases) were found in
people 15 years old and over. While no positive case was detected
in 0-1 and 10-14 age groups, one case was detected in each of the
1-4 and 5-9 age groups (Table 2).

All of the detected malaria cases in Antalya province between
2012 and 2017 were from abroad and no indigenous cases of
malaria were observed in this period. It was determined that 35
(97.22%) of the patients had a travel history to African countries
and one (2.78%) to India or they came from these countries (Table
3). 31 of malaria patients (86.11%) are citizens of the Republic
of Turkey, these patients consist of individuals who have gone
to African countries to work or individuals in their families. The
remaining five (13.89%) patients are citizens of the following
countries; Tanzania (two), Democratic Republic of the Congo
(one), Cameroon (one) and Chad (one), these people came to
Turkey for work and holidays.

Examination of the distribution of malaria cases by months
showed that the most cases occurred in June and August, in



Turkiye Parazitol Derg 2020;44(1):1-6

Onder Ser. Malaria in Antalya

Table 1. The number of examined blood samples, the number of positive cases, the distribution of cases by gender, and the species

of parasites according to years in Antalya between 2012 and 2017

The distrubution of q q

Years The number of examined | The number of | ..o by gender The species of parasites

blood samples positive cases ; X ;

Male Female P. falciparum | P.vivax |P.ovale |P.malariae

2012 1269 9 7 2 6 3* 0 0

2013 340 3 3 0 3 0 0 0

2014 126 5 3 2 4 0 1 0

2015 36 9 7 2 7 0 1 1

2016 85 4 4 0 4 0 0 0

2017 49 6 6 0 5 1 0 0

Total 1905 36 30 6 29 4 2 1

*Two of the three cases of P. vivax were seen as recurrence from the same patient

Table 2. Distribution of examined blood samples and positive cases by age groups and years in Antalya between 2012 and 2017

The number of examined blood samples and positive cases by years Age groups Total
0-1 1-4 5-9 10-14 |15+
2012 The number of examined blood samples 0 12 22 21 1214 1269
The number of positive cases 0 1 1 0 7 9
The number of examined blood samples 0 1 4 0 335 340
2013 The number of positive cases 0 0 0 0 3 3
2014 The number of examined blood samples 1 0 0 0 125 126
The number of positive cases 0 0 0 0 5 5
2015 The number of examined blood samples 1 4 1 0 30 36
The number of positive cases 0 0 0 0 9 9
2016 The number of examined blood samples 0 0 0 1 84 85
The number of positive cases 0 0 0 0 4 4
2017 The number of examined blood samples 0 0 1 2 46 49
The number of positive cases 0 0 0 0 6 6
Total The number of examined blood samples 2 17 28 24 1834 1905
The number of positive cases 0 1 1 0 34 36

Source of parasites

Years

2012

2013

2014

2016

2017

g
[
)

=

Democratic Republic of the Congo

Ghana

Nigeria

Liberia

=N

Gabon

Equatorial Guinea

Burkina Faso

Mali

Tanzania

Uganda

Cameroon

Niger

BRIk N

Kenya

Sierra Leone

Ivory Coast

Ethiopia

India

Chad

R RNR R R RS R(RWN R 0o w

Total

QR (R|R|Rk|N

w
a

3



Onder Ser. Malaria in Antalya

Turkiye Parazitol Derg 2020;44(1):1-6

which there were five cases each (13.89%). The lowest number
of cases occured in March, October and December in which there
was one case each (2.78%). However, malaria cases have been
observed in all months during the six-year period. According to
seasons, the most cases were found in summer (13 cases) followed
by autumn and winter (eight cases for each one) and spring (seven
cases) (Figure 1).

DISCUSSION

All of the detected malaria cases in Antalya province between
2012 and 2017 were from abroad which means that no indigenous
malaria cases were observed in this period. The last indigenous
case of malaria in Antalya province was reported in 2008 (1).
All of the detected malaria cases have been imported cases since
2009. Similarly, indigenous cases of malaria were not reported
in Turkey in 2010 and 2011. However, in 2012, the malaria
epidemic occurred in Savur district of Mardin province, located
in the Southeastern Anatolia Region of Turkey (15). According
to WHO data, Turkey is currently among the countries that do
not have indigenous malaria cases (9). It is thought that this
positive development in terms of malaria result from depending
on the progress in the health sector in Turkey the development
of services for early diagnosis and treatment of the disease and
effective vector control activity carried out by the Ministry of
Health and municipalities (1,16). However, lack of an effective
vaccine to protect people from malaria parasites, development of
resistance in parasites against some drugs used in the treatment
and development of resistance in mosquitoes to many insecticides
used for vector control are serious risks for malaria control. Beside,
increasing travel abroad for business, tourism and educational
purposes due to the ease of transportation and large numbers of
migrants arriving in our country due to the wars in our region
are other important risk factors. In addition, there is a risk of
malaria in our country which should not be ignored due to some
factors such as many regions of Turkey have suitable ecological
features for Anopheles mosquitoes and important effects of global
warming and climate changes on vector and parasites (16-20).

In this study, P. falciparum was the causative agent of the vast
majority of malaria cases (80.55%). In accordance with our
results, in the study performed in Elazig province, the disease
agent in 15 (88%) of 17 malaria cases detected in the years 2011-

The Number of Cases

Figure 1. Distribution of malaria cases by months in Antalya

between 2012 and 2017

2017 were P. falciparum, the other two (12%) were P. vivax. All
of these cases were imported and the majority of patients had a
travel history to African countries (20). Similarly, in the studies
carried out in recent years in Bursa, Hatay and Manisa provinces,
it has been reported that P. falciparum was responsible for the
vast majority of malaria cases and patients had a travel history
especially to African countries (19,21,22). In our study, it is
thought that P. falciparum is high rate of causative agent among
malaria cases due to the fact that all of the cases are from abroad
and these patients had a travel history to African countries where
the most common cases of malaria by P. falciparum are found
in throughout the world or they came from these countries to
Antalya. In the previous study in Antalya province, 66 malaria
cases were detected between 2001 and 2011 and the species of
parasite responsible for the disease in 57 (86%) of these cases
was P. vivax and in nine (14%) was P. falciparum (1). Similarly,
in previous studies in Adana, Mersin and Sanlurfa provinces, P
vivax was responsible for the majority of malaria cases (18,23,24).
The findings of these studies are different from the findings
obtained from our study. It was reported that most cases were
seen in Southeastern Anatolia Region and Cukurova basin of
Mediterranean Region in the years which found indigenous cases
of malaria in Turkey (4). Plasmodium vivax was the parasite species
responsible for the indigenous malaria cases in our country in
this period, but imported malaria cases caused by P. falciparum
have been frequently seen in recent years (2). In the light of
this information, it is understandable to see difference between
findings of our study and above studies. Because above studies
were conducted in the period of the indigenous cases of malaria
in Turkey. In addition, most of the detected cases in above studies
were indigenous cases that caused by P. vivax.

Although malaria effects both males and females without
considering gender differences, the majority of malaria patients
(83.33%) were males in our study. In the previous study conducted
on the epidemiology of malaria in Antalya province between 2001
and 2011, a large majority (74%) of the cases was males (1). In
addition, the results of similar studies in Bursa (two studies),
Gorum, Elazig, Hatay, Istanbul, Kayseri, Kocaeli, Manisa and
Mersin provinces were found to be consistent with the results of
our study (10,17,19-23,25-27). This situation can be attributed
to the higher rate of males among Turkish citizens that have gone
to countries where malaria is seen as endemic, especially from
Antalya province for business, or among foreign nationals who
come from these countries for business and tourism purposes.
When the malaria cases in our study were examined according
to age groups, it was seen that 94.44% (34 cases) of the cases
were in people 15 years old and over group. In the previous study
conducted in Antalya province, 52 (78.8%) of 66 malaria cases
between 2001 and 2011 were reported to be in the 15 years old
and over (1). Likewise, most of the malaria cases in the studies
carried out in Adana, Bursa (two studies), Corum, Hatay, Kayseri,
Manisa, Mersin and $Sanliurfa provinces were reported to be in the
15 years old and over group (10,17-19,21-24,26). This situation
is thought to be because of the fact that individuals in the 15
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years old and over group travel more for business, education and
tourism purposes, and they stay longer in outdoor areas compared
to the other age groups during the active hours of mosquitoes.

There was a seasonal distribution of malaria cases in Turkey in
the years of occurrence of indigenous malaria cases, depending
on the climatical characteristics of our country. In these years,
malaria cases were mostly seen in the period between April and
November, when mosquitoes were active seasonally, especially
in summer and autumn, while the least cases were seen in
winter (4,16). In addition, people spend more time in outdoor
environments and travels also increase in these months (1,23). In
the previous study conducted in Antalya province, malaria cases
were detected the highest in September (17 cases, 25.8%) and
the least in February (one case, 1.5%) between 2001 and 2011.
The seasonal distribution of cases was seen as follows, autumn
(27 cases), summer (18 cases), spring (13 cases) and winter (eight
cases), respectively (1). It was reported that the least cases were
found in winter in the studies carried out in Adana (2002-2012),
Mersin (2002-2011) and Sanlurfa (2001-2011) provinces where
indigenous malaria cases were detected intensively (18,23,24).
Since the indigenous malaria cases have not been seen and all of
cases have been imported from abroad, the seasonal distribution
of malaria cases has been partially altered in Turkey in recent
years. Currently, the seasonal distribution of malaria cases is
thought to be dependent on international travel to countries
where malaria is endemic. It is seen that the results of our study
are compatible with this situation. For these reasons, it should
be kept in mind malaria cases can be found throughout the year,
and especially in winter months, patients who apply to health
institutions with complaint of fever and with a travel history to
countries where malaria is endemic should be evaluated in terms

of malaria.

CONCLUSION

As a result of effective studies for control of malaria in Antalya
and throughout Turkey, indigenous cases of malaria have not
been observed in recent years. However, the climate, nature
and human activities in Antalya provide a suitable environment
for mosquitoes. In addition, intense population mobility due to
factors such as tourism, education and migration increases the
risk of malaria. For malaria control, studies on the early diagnosis
and treatment of the disease and the integrated mosquito control
programs should be uninterruptedly continued. Furthermore,
people who will travel to the countries where the malaria is
endemic should be informed about the disease and prevention
methods and should be provided chemoprophylaxis for these
people by Republic of Turkey Ministry of Health, Directorate
General of Health for Border and Coastal Areas, Travel Health
Centers.
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Afrika Uyku Hastalig: Etkeni Trypanosoma brucei
rhodesiense ve Amerika Chagas Hastalig1 Etkeni
Trypanosoma cruzi’nin Farkl Besiyerlerinde
Uretilmesi ve Yeni Besiyerinin Denenmesi

The Production of Trypanosoma Brucei Rhodesiense, Cause of African

Sleeping Sickness, and Trypanosoma Cruzi, Cause of American Chagas
Disease, on Different Medias and Testing a New Media
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Amag: Uyku hastalig: olarak da bilinen insan Afrika trypanosomiasisi, “Glossina’larin (gege sinegi) insani sokmasi ile bulagan

ve Trypanosoma b. rhodosiense ve Trypanosoma b. gambiense’nin etken oldugu bir parazit hastaligidir. Parazit kiltiirleri, bilimsel
caligmalar icin biiyiik 6nem arz etmektedir. Parazitin aksenik kiiltiirlerde tiretilmesi parazit biyokimyasi, immiinolojik, fizyolojik

ve molekiler ¢aligmalarda biiyiik avantaj saglamaktadir. Bu ¢alismada Trypanosoma b. rhodosiense ve Trypanasoma cruzi'yi bol
miktarda tiretecek besiyerinin saptanmasi ve yeni bir besiyerinin olusturulmasi amaglanmgtir.

Yéntemler: Caligmamizda, Manisa Celal Bayar Universitesi Parazit Bankasi'nda saklanan Trypanosoma b. rhodosiense ve
Trypanasoma cruzi suglarinin, siv1 azot tankindan uygun kogullar altinda ¢ikarilarak Besiyeri 1, Besiyeri 2, Besiyeri 3 ve yeni
gelistirilen besiyerine (4) ekimleri yapilmistir. Besiyerlerindeki tireme yogunluklari zamana bagh olarak Thoma laminda sayilmis
ve Sidak’s multiple comparisons testi uygulanarak istatistiksel analizi yapilmigtur.

Bulgular: Bu calisma sonucunda gerek tan: gerek etken madde taramalarinda, molekiiler caligmalarda, metabolik analizlerde ve
ilag caligmalarinda kullanilabilecek Trypanosoma b. rhodosiense ve Trypanasoma cruzi’yi bol miktarda tretecek en iyi besiyerinin 4
No’lu besiyeri oldugu kanisina varilmigtir.

Sonug: Bu ¢alisma, Tirkiye'de Trypanosoma tiirlerinin tiretilmesi ile ilgili yapilan ilk ¢aligmalardan biri olup Afrika Uyku hastalig:
ve Chagas hastalifi ile etkenlerini ¢aliganlara temel olusturmak amaciyla planlanmigtir.

Anahtar Kelimeler: Trypanosoma b. rhodosiense, Trypanosoma cruzi, besiyeri, tripanosomiasis, Ttrkiye

ABSTRACT

Objective: Human African trypanosomiasis, also known as sleeping sickness, is a parasitic disease in which Glossina is transmitted
by human intervention and Trypanosoma b. rhodosiense and Trypanosoma b. gambiense are the causative agents Production of

parasites in axenic cultures provides great advantage in parasite biochemistry, immunological, physiological and molecular studies.
In this study, it is aimed to determine the medium which will produce in vigorous amount of Trypanosoma b. rhodosiense and
Trypanasoma cruzi and to establish a new medium.

Methods: In this study, Trypanosoma b. rhodosiense and Trypanasoma cruzi strains stored in Manisa Celal Bayar University Parasite
Bank will be removed from liquid nitrogen tank under suitable conditions, planted in Medium I, Medium II, Medium IIl and newly
developed medium. Reproductive densities of the media will be statistically analyzed on Thoma lamina depending on the time,
using the Sidak’s multiplequality test.

Results: As a result of this study, it has been concluded that the best medium, to produce abundantly Trypanosoma b. rhodosiense
and Trypanasoma cruzi strains, to be used in diagnosis and active substance screenings, molecular studies, metabolic analyzes and
drug studies is the medium IV.

Conclusion: This study is one of the first studies related to the production of Trypanosoma species in Turkey and planned to
provide a basis for the studies of African sleeping disease, Chagas disease and their agents.

Keywords: Trypanosoma b. rhodosiense, Trypanosoma cruzi, medium, trypanosomiasis, Turkey
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GIRig

Uyku hastaligy olarak da bilinen insan Afrika trypanosomiasisi,
Glossina’larin (¢ece sinegi) insani sokmast ile bulagan Trypanosoma
brucei rhodesiense ve Trypanosoma brucei gambiense’nin etken
oldugu bir parazit hastaligidir. Trypanosoma brucei gambiense,
Bat1 ve Orta Afrika’'da yer alan 24 iilkede gorillmektedir. Afrika
Uyku hastaligi olarak bildirilen olgularin %97’sinin etkenidir.
Trypanosoma brucei rhodesiense, Dogu ve Guney Afrika'da yer
alan 13 ilkede gorilmektedir. Rapor edilen olgularin %3’tintn
etkenidir (1,2). Chagas hastaligi, Amerikan trypanosomiasisi
olarak bilinen Triatoma cinsi boceklerin insani sokmasi ile bulagan
ve Trypanosoma cruzinin etken oldugu bir parazit hastaligidir.
Genellikle vekt6ér kaynakli olarak 21 Latin Amerika tlkesinde
gorilmektedir. Diinya genelinde ¢ogu Latin olan 8 milyon insan
enfekte durumdadir. Her yil 10,000'den fazla insanin hayatini
kaybettigi ve 25 milyondan fazla kiginin ise risk altinda oldugu
tahmin edilmektedir (3). Afrika Uyku hastaliginin ve Chagas
hastaliginin tanisinda kullanilan 6zellikle serolojik testlerin az
duyarli olmasi enfeksiyonlarda yanls taniya yol agmaktadir.
Etken parazitlerin bol miktarda iretilmesi amaa ile aksenik
killturlerde parazitlerin iiretilmesi gereksinimi vardir. Parazit
kiilturleri, bilimsel calismalar i¢in buytik 6nem arz etmektedir. Bu
calismada Trypanosoma b. rhodosiense ve Trypanosoma cruzi'yi kisa
siirede ve bol miktarda tretecek besiyerinin saptanmasi ve yeni
bir besiyerinin olusturulmas: amag¢lanmgtir.

YONTEMLER

Besiyerlerinin Hazirlanmasi

Besiyeri 1: Temiz bir balon joje icinde 200 mL distile su ile
10 g Bacto et sigir ekstrat1 55 °C’ye ayarlanmig su banyosunun
icerisine 1 saat bekletilmistir. Sonrasinda 5 g Bacto pepton ve 1,4
g sodyum klorid eklenmis ve pH 7,2’ye ayarlanmigtir. Karigim iki
balon jojeye ayrilarak birine 1 g agar eklenmis ve her iki karigimda
121 °Cde 15 dk otoklavlanarak steril edilmigtir. Agar iceren
besiyeri 50 °C’ye geldiginde besiyeri icerisine 0,2 mL steril dekroz
soliisyonu ve 5 mL tavsan kani konulmus ve steril cam tiipler
icerisine 5 mL olacak sekilde yatik olarak katilagtirilmigtir. Cam
tip icerisinde donan besiyerinin kati formu tizerine 3 mL agar
icermeyen sivi formdaki besiyerinden eklenerek kullanilmaya
hazir hale getirilmistir.

Besiyeri 2: iki adet balon joje icinde 100 mL distile su icine 1,5 g
Bacto triptose, 1 g liver broth, 0,2 g glukoz, 0,4 g sodyum klorid,
0,04 g potasyum klorid, 0,5 g sodyum fosfat tartilarak eklenmis
ve 121 °C'de 15 dk otoklavlanarak steril edilmistir. Besiyerinin
kat1 fazinmi olusturacak jojelerin birine ek olarak 0,2 g agar ilave
edilmigtir. Agar iceren ve yaklasik 50 "C’ye sogutulan besiyerine
15 mL at serumu ve 2 mL 1/3 oraninda eritrosit ile hazirlanmig
hemoglobin stispansiyonu eklenmigtir. Steril cam tiplere 5 mL
dagitilarak yatik olarak sogumaya birakilmigtir. Besiyerinin sivi
fazi icin agar icermeyen besiyerine 6 mL at serumu ve 0,8 mL
hemoglobin solisyonu ilave edilmis ve cam tip icerisinde donan
besiyerinin kati formu tizerine 3 mL eklenerek kullanilmaya hazir
hale getirilmigtir.

Besiyeri 3: Besiyerinin kati fazi i¢in, temiz bir balon icerisine 0,3
g meat ekstrat, 0,5 g Bacto pepton, 0,8 g sodyum klorid ve 1,5
g agar 100 mL distile su icerisinde ¢ézdirilmiis ve 121°C’de 15
dk otoklavlanarak steril edilmigtir. Yaklagik 50 *C’ye sogutulan
besiyerine 35 mL tavsan kam eklenmis ve steril cam tiplere 5

mL dagitilarak yatik olarak sogumaya birakilmigtir. Siv1 faz igin
ise, temiz bir balon icerisine 8 g sodyum klorid, 0,02 g potasyum
klorid, 0,03 g monopotasyum fosfat, 0,02 g kalsiyum kloriir ve
0,25 g glukoz 90 mL distile su icerisinde ¢6zdiirillerek pH 7,2-
7,4 arasinda ayarlanmig ve 121 "C’de 15 dk otoklavlanarak steril
edilmistir. Kat1 faz tizerine sivi fazdan 3 mL eklenerek besiyeri
kullanima hazir hale getirilmigtir.

Besiyeri 4: Temiz bir balon icerisine 0,3 g meat ekstrat, 0,7
g maya eksrat, 0,3 g fruktoz, 0,4 g sodyum klorid, 0,3 g Bacto
pepton ve 3 g agar 100 mL distile su ile ¢6zdiirtilmiis ve 121 *C’de
15 dk otoklavlanarak steril edilmistir. Yaklagik 50 “C’ye sogutulan
besiyerine 10 mL tavsan kam eklenmis ve steril cam tuplere 5
mL dagitilarak yatik olarak sogumaya birakilmigtir. Besiyerlerini
kullanmadan 6énce siv1 faz olarak RPMI 1640+ %10 fetal bovine
serum iceren sivi besiyerinden 3 mL eklenerek kullanima hazir
hale getirilmistir.

Besiyerlerinin Ureme Kapasitelerinin
Karsilastirilmasi

Manisa Celal Bayar Universitesi Parazit Bankasrnda swi azot
tankinda saklanan Trypanosoma brucei rhodesiense (ATCC
PRA 407) ve Trypanosoma cruzi (ATCC 50825) suslar1 uygun
kogullarda siv1 azot tankindan ¢ikarilmigtir. Parazitler her bir
besiyerinden 3 adet olmak tizere besiyerlerine ekimleri yapilarak
Trypanosoma brucei rhodesiense sugu icerren besiyerleri 37 “C’lik
etuve, Trypanosoma cruzi susu iceren besiyerleri 27 °C’lik etiive
inkiibasyon i¢in konulmustur. Besiyerlerinde bulunan parazitlerin
canlilik oranlan1 3., 5., 7., 9., 12. ve 14. giinlerde Thoma lamu ile
hesaplanarak besiyerlerinin tireme kapasiteleri kargilagtirilmigtir.

istatistiksel Analiz

Istatistiksel analizler icin Sidak’s multiple comparisons testi
uygulanmistir.

BULGULAR

Trypanosoma cruzi'de 2 no’lu besiyerinde parazitlerin canlhiliklarini
7. gine kadar sturdurdikleri daha sonra amastigot haline
déniiserek oldiikleri gézlenmigtir (Grafik 1). Birinci, 3. ve 4.
besiyerlerinde ise parazitlerin 12. giine kadar hizla artarak
epimastigot formunda tredikleri (Sekil 1 ve 2), 12. ve 14. giinde
ise amastigot haline déniigerek tiremedikleri gérilmiusgtir (Sekil
3). Birinci, ve 4. besiyerinde epimastigotlarin hareketlerinin
daha hizli oldugu ve daha ¢ok iiredigi gézlenmis. On ikinci ve 14.

T. cruzi
Bz Gin
— 107 B 5. Gun
E
= 10 B’ Gin
£ 10°
E 104 B e Gin
E 103 . 12. Gln
B 14. Gin

|.Besiyeri  Il.Besiyeri Ill.Besiyeri IV.Besiyeri

Grafik 1. Trypanosoma cruzi besiyerlerindeki tireme grafigi
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ginde epimastigotlarin daha az sayida amastigota dénistigu
gorulmistur. Trypanosoma b. rhodosiense’de ise 1., 2. ve 3.
besiyerlerine yapilan ekimlerde ilk 3 giin parazitlerin canl kaldig:
ancak ireme fazina girmedigi daha sonra tripamastigot olarak
oldugu gortlirken (Grafik 2), 4. besiyerinde ise 9. giine kadar
iredikleri daha sonra 12. ve 14. giinlerde iiremelerini durdurarak
tripamastigot formunda 6ldiikleri saptanmigtir (Sekil 4).

Sekil 1. Besiyerinde iireyen giemsa ile boyali Trypanosoma cruzi
epimastigotlar1 (X100)

Sekil 2. Besiyerinde 12. giinde giemsa ile boyali amastigot
formuna doniismeye baslayan Trypanosoma cruzi epimastigotlar
(X100)

T. rhodesiense

|.Besiyeri  1l.Besiyeri Ill.Besiyeri IV.Besiyeri
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2 3

-
=
Y

Grafik 2. Trypanosoma brucei rhodesiense besiyerlerindeki

tireme grafigi

Trypanosoma b. rhodosiense ve Trypanosoma cruzi suslarinin
Besiyeri 1, Besiyeri 2, Besiyeri 3 ve yeni geligtirilen (4)
besiyerindeki iireme yogunluklari zamana bagl olarak Sidak’s
multiple comparisons testi uygulandiginda;

Trypanosoma cruzi icin 1. ginden 7. gine kadar her doért
besiyerinde tireme hizi yéntinden anlamh bir fark gériillememistir
(p>0,05). Dokuzuncu ve 12. giinlerde ise 1 no’lu besiyeri 2 no’'lu
ve 3 no’lu besiyerine gore, 4 no’lu besiyeri 2 no’lu besiyerine,
Besiyeri 4 Besiyeri 3’e gore iireme yogunlugu istatiksel olarak
anlaml bulunmustur (p<0,05). On dérdiincii giin ise Besiyeri 2
ve Besiyeri 3 digindaki diger besiyerilerindeki tireme yogunlugu
istatiksel olarak anlaml bulunmusgtur (p<0,05). Trypanosoma b.
rhodosiense i¢in ise 3. giinde Besiyeri 2 ve Besiyeri 3 arasindaki
ireme yogunlugu agisindan istatiksel olarak anlaml bir fark
goriilmezken (p>0,05), diger besiyerleri arasinda iiremede anlamli
bir fark gérillmustir (p<0,05). Begindi, 7., 9., 12. ve 14. giinlerde
ise Besiyeri 1, Besiyeri 2, Besiyeri 3 ile Besiyeri 4 arasindaki tireme
yogunlugu istatistiksel olarak anlamli bulunurken (p<0,05)
digerleri besiyerleri arasindaki treme yogunlugu anlamsiz
bulunmustur (p>0,05).

TARTISMA

Trypanosoma turlerinin kiltivasyonunda, besiyeri ortaminin
standardizasyonu ve parazitin beslenme gereksinimleri ile

Sekil 3. Besiyerinde 14. giinde amastigot formuna dénismiis
boyasiz Trypanosoma cruzi epimastigotlari (X40)

Sekil 4. Besiyerinde iireyen giemsa ile boyali Trypanosoma b.
rhodosiense tripamastigotlar: (X100)
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ilgili yeterli bilgi olmamasi in vitro ¢aligmalarda zorluklar
yaratmaktadir. Patojen ozellikteki Afrika trypanosomalarinin
uretilmesinde denenen ¢ tip besiyerinde bir miktar basar:
saglanmigtir. Parazitler, kan iceren bifazik besiyerlerinde,
hem besiyerinin siv1 fazinda (4) hem de agar yuzeyinde koloni
olugturabilmektedirler (5). Parazitler, sivi besiyerlerinde (6),
siklikla kirmizi kan hiicrelerin yiizeyinde toplanirlar. Ponselle ve
Weinman tarafindan biraz daha yogun besiyerleri gelistirilmistir.
Ancakbu tip besiyerlerinde tiremenin besiyerinin hangi bolgesinde
oldugu belirtilmemistir. Pek ¢ok arastirmaci, tasarladiklar:
besiyerlerinin formiilasyonunda insan kami kullanmay: tercih
etmigtir. Bu kargilik hayvan kani kullanan aragtirmacilar ise, bu
kanin siirekli alt-kiltiirleri siirdiiriip siirdiiremeyecegi konusunda
yeterli veriyi ortaya koyamamuglardir (7). Brucei grubunda
bulunan tirlerin iretilmesinin diger trypanosoma tirlerinden
daha zor oldugu kabul edilmektedir. Yapilan ¢aligmalarla diger
trypanosoma tiirleri, cesitli besiyerlerinde tretilmis, beslenme
kinetikleri ve metabolik 6ézelikleri aragtirilmigtir (8,9) fakat T.
brucei’in tretilmesi konusunda yeterli bagar1 saglanamadig: i¢in
¢ok az fizyolojik bilgi edinilmistir.

Trypanosomatid tirlerinin tretilmesi icin kullanilan baz
besiyerlerinde (10,11), %10-30 oraninda fetal buzag serumu
(FCS) kullanilmaktadir. FCS, yapisi tam olarak tanimlanmamus,
degisken bir icerige sahip ve olduk¢a pahali bir destekleyicidir.
Bircok arastirmaci, FCS’ye alternatif olarak amino asitler,
vitaminler, hormonlar ve sifir serum albiimini gibi maddeleri
besiyeri ortamina eklemigtir (12-14).

Trypanosoma brucei gambiense; Trypanosoma brucei brucei ve
Trypanosoma brucei rhodesiense ile ¢ok yakindan iligkili olmasina
ragmen, sinirl konak cesitliliginin olmasi, normal insan serumuna
diren¢ géstermesi, insanda ve hayvan modellerinde farkl viriilans
ozellikleri sergilemesi gibi temel mekanizmalar1 anlagilamamig
ozelliklere sahiptir (15).

Trypanosoma brucei gambiense’nin kan dolagimi formundaki
tripomastigotlarin in vitro kiltivasyonu icin, cesitli besiyeri
bilegenleri, hayvan serumu, besleyici hiicre katmanlarinin ve
bunlarin kombinasyonlarini kullanan cesitli yontemler tarif
edilmigtir (16,17). Hirumi ve Hirumi (18) caligmalarinda, T.
Brucei'nin siirekli kiltivasyonu i¢in (Hirumi'nin modifiye Iscove
ortami, HMI-9) aksenik besiyeri formiilasyonu gelistirmislerdir.
Arastiriailar, parazitlerin besiyerine uyum saglama surecinde,
genis capl bir hiicre élimine ugradigini ve dolayisiyla siirekli
kiltivasyon 6ncesinde parazitlerin bir seleksiyona maruz
kaldigim rapor etmiglerdir. Vassella ve Boshart (19), tarafindan
yapilan bir ¢alismada siv1 aksenik kalturlerin aksine, kat1 HMI-
9-agaroz plaklar: kullanilarak yapilan ilk kaltarlerde parazitlerin
biytk ¢apli hiicre 6lumiine maruz kalmadig bildirilmistir.
Vassella ve ark. (20), yiksek molekiil agirhkh ve diisiik erime
noktali agaroz veya metilseliloz iceren HMI-9 besiyerinin,
cesitli pleomorfik yapidaki T. b. brucei suslarinda anormal hiicre
boélinmesi veya inhibisyon olmadan treyebildigini bildirmisgtir.
Ayrica bu besiyeri kiiltivasyon ve kriyostabilizasyon haricinde
kan dolagimi formundaki tripomastigotlarin déntgimiinde de
etkilidir (21). Ancak, metilselilloz iceren besiyeri ortaminda
T. b. gambiense’in aksenik olarak in vitro kiltivasyonu
gerceklestirilememistir. Van Reet ve ark. (22), tarafindan yapilan
bir ¢alismada, HMI-9 besiyerine metilseliiloz ve insan serumu
ilavesiyle non-gambiense ve gambiense suslarimin siirekli
kiltivasyonu aragtirilmigtir. Arastiricilar denenen besiyerinde T. b.
gambiense digindaki tiirlerin sivi besiyerlerine gére daha iyi uyum
sagladigini, T. b. gambiense suslarinin in vitro killtivasyonunda ise

insan serumunun kritik rol oynadigini bildirmislerdir.

Chagas hastaliginin tanisinda kan kdltiira ve ksenodiyagnoz gibi
yontemler oldukga spesifiktir ancak kronik Chagas hastaliginda
gozlenen diisiik parazitemi nedeniyle bu testlerin duyarlilif
dustiktiir (23). T. rangeli'nin periferik kanda dogrudan gosterimiile
ilgili az sayida ¢alisma bulunmaktadir (24). Bu metotlarin tanisal
duyarliig: ile ilgili literatiirde yeterli veri bulunmamaktadir.
Serolojik testler yitksek duyarliliga sahiptir ancak T. cruzi ve T.
rangeli antijenlerinin %601 homoloji gosterdigi i¢in 6zgullikleri
yoktur ve siklikla capraz reaksiyona yol agmaktadir. Bu durum
endemik bolgelerde Chagas hastaliginin  spesifik tanisim
zorlagtirmaktadir (25).

Leishmania donovaninin (26) in vitro tretilmesi ve morfolojik
doéntgtimi icin besiyeri ortamina vektérin idrarinda bulunan
sodyum turat, tirik asit ve sisteik asidin eklenmesi, insan idrarinin
kullanimim da motive etmistir. Ferreira ve ark. (27) yaptig: bir
calismada, T. cruzi ve T. Rangelinin in vitro kiltivasyonunda
karaciger infiizyonu triptoz ortamina insan idrari ekleyerek
besiyerinin performansini aragtirmigtir. Arastiricilar, hastalardan
parazit izolasyonunda insan idrarmnin besiyeri duyarliigin
artirdigini bildirmiglerdir. Bu ¢alismada elde edilen deneysel ve
istatistiksel veriler incelendiginde, gerek tam gerek etken madde
taramalarinda, molekiiler ¢aligmalarda, metabolik analizlerde ve
ila¢ calismalarinda kullanilabilecek, Trypanosoma b. rhodosiense ve
Trypanosoma cruzi'yi kisa stirede ve bol miktarda tretecek en iyi
Besiyerinin 4 no’lu Besiyeri oldugu kanisina varilmigtir.

SONUC

Afrika Uyku hastaliginin ve Chagas hastaliginin tanisinda
kullanilan  6zellikle serolojik testlerin az duyarlh olmas:
enfeksiyonlarda yanlis taniya yol a¢gmaktadir. Bu hastaliklarin
dogru ve zamaninda tani1 konmas: hasta saghig agsindan buyik
6nem arz etmektedir. Bu nedenle yeni tani kitlerinin gelistirilmesi
ayrica etken parazitlerin vektér ve konak tizerindeki biyokimyasal,
imminolojik ve fizyolojik etkilerinin degerlendirilebilmesi
i¢in yapilacak ¢aligmalarda bol miktarda etken parazite ihtiyag
duyulmaktadir. Etken parazitlerin bol miktarda tretilmesi amaci
ile aksenik kiltiirlerde parazitlerin tretilmesi gereksinimi vardur.
Parazit kulturleri, bilimsel calismalar icin biyik 6nem arz
etmektedir. Parazitin aksenik kiiltiirlerde kisa siirede ve bol
miktarda uretilmesi, parazit biyokimyasinin, imminolojisinin,
fizyolojisinin aydinlatilmasinda ve molekiler tabanli ¢aligmalarda
buytik avantaj saglayacaktur.
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Hastadan izole edilmemistir, bu nedenle hasta onamina gerek
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Pentavalent Antimonial Bilesiklere Direncli
Vahsi Leishmania izolatlarmin Leishmaniasis
Tedavisinde Kullanilan ilaglara Kars1 in vitro
Direnclerinin Karsilastirilmas:

Comparison of in vitro Resistance of Wild Leishmania Isolates, Which are
Resistant to Pentavalent Antimonial Compounds, Against Drugs Used in
the Treatment of Leishmaniasis
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0z
Amag: Tirkiye'de, Kutanoz leishmaniasis (KL) tedavisinde meglumin antimonat (Glucantime®) ve sodyum stiboglukonat

(Pentostam®) kullanilmaktadir. Ancak son yillarda bu ilaglara direng olugtugu bildirilmektedir. Bu ¢calismada; direncli Leishmania
suslarinin Amfoterisin B, Miltefosin, Meglumin Antimonat, Paromomisin ve Sodyum Stiboglukonat etkenlerine karsi duyarhihiginin

in vitro olarak aragtirilmasi amaclanmgtir.

Yontemler: Meglumin Antimonat tedavisi iki kiir uygulanan, ancak klinik iyilesme gozlenmeyen hastalardan elde edilen ve
Manisa Celal Bayar Universitesi Tip Fakiiltesi Parazit Bankasi'nda saklanan 5 Leishmania izolat1 secilmistir. Secilen izolatlar ITS1
bélgesine 6zgii primer ve problar kullanilarak gercek zamanl polimeraz zincir reaksiyonu analizi ile tiplendirilmistir. Her izolatin;
Amfoterisin B, Miltefosin, Meglumin Antimonat, Paromomisin ve Sodyum Stiboglukonat etken maddelerine kargi, 500, 250, 125,
50, 25 pug/mL konsantrasyonlarinda, ilag direng diizeyleri XTT ve hemositometre yontemiyle ¢aligilmistur.

Bulgular: Ulkemizde KL etkeni olan ve iki kez meglumin antimonat tedavisine ragmen klinik ve paraziter iyilesme géstermeyen
hasta lezyonlarindan elde edilen direncli Leishmania tropica izolatlarinin Amfoterisin B'ye hi¢ diren¢ gostermedikleri ve sirasi ile
Miltefosin, Sodyum Stiboglukonat, Paromomisin ve Meglumin Antimonat’a kars1 duyarh olduklar: gézlenmistir. Kontrol grubu
Leishmania tropica (MHOM/AZ/1974/SAF-K27) izolatinin ise bes etken maddenin ila¢ konsantrasyonlarinin hicbirinde canhiligini
siirdiiremedigi gorilmiigtiir.

Sonug: Secilen direncli L. tropica izolatlarinin hig birinin Amfoterisin B'ye diren¢ gosteremedigi calismada saptanmus ve istatiksel
olarak da ortaya konulmusgtur (p<0,05). Elde edilen verilerin, ilag caligmalari yapan ve yeni ila¢ molekiilleri aragtiran klinisyen ve
aragtiricilara yol gostermesi agisindan énemli oldugu sonucuna varilmgtir.

Anahtar Kelimeler: Kutanéz leishmaniasis, direng, tedavi, direng testleri, Ttrkiye

ABSTRACT

Objective: Meglumine antimoniate (Glucantime®) and Sodium stibogluconate (Pentostam®) are used for the treatment of
cutaneous leismaniasis in Turkey. There is a reported resistance to these drugs in recent years. The aim of the present study was
to compare the in vitro sensitivities of resistant Leishmania isolates against Amphotericin B, Miltefosine, Meglumine Antimoniate,
Paromomycin and Sodium Stibogluconate.

Methods: Five Leishmania isolates of patients with cutaneous leishmaniasis, who showed no clinical recovery despite two
consecutive meglumine antimoniate treatments, which were stored in the Parasite Bank in Manisa Celal Bayar University Medical
Faculty were selected. They were genotyped with Real-Time PCR using specific primers and probes to ITS1 region. Drug resistance
levels of each Leishmania isolate were analysed for Amphotericin B, Miltefosine, Meglumine Antimoniate, Paromomycin, and
Sodium Stibogluconate at concentrations of 500, 250, 125, 50, 25 pg/mL with XTT method and hemocytometer.
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Results: It was observed that the resistant Leishmania tropica isolates showed no resistance to Amphotericin B, and were sensitive to Miltefosine, Sodium
Stibogluconate, Paromomycin and Meglumin Antimonate, respectively. In addition, Leishmania tropica (MHOM/AZ/1974/SAE-K27) isolate of the control
group could stay viable in none of the drug concentrations of five agents in the study.

Conclusion: It was determined that none of the selected resistant L. tropica isolates showed resistance to Amphotericin B and that was also shown
statistically (p<0.05). The results of this study are important in guiding clinicians and researchers who conduct studies on drugs and search for new drug

molecules.

Keywords: Cutaneous leishmaniasis, resistance, treatment, resistance tests, Turkey

GIRig

Ulkemizde Urfa cibani, Antep cibani, Sark ¢ibani, guzellik
yaras gibi cesitli isimler ile bilinen kutanéz leishmaniasis (KL),
ginumuzde hala 6nemini koruyan bir paraziter hastaliktir (1,2).
Diinya Saglik Orgiitii verilerine gére her yil 1,5 milyon yeni KL
olgusunun oldugu ve énemli bir kisminin Afganistan, Cezayir,
Suudi Arabistan ve Suriye gibi iilkelerde gorildugu bildirilmistir
3.

Turkiye'de 1990-2010 yillar1 arasinda toplam 46,003, 2011-
2017 yillar1 arasinda ise toplam 21,370 KL olgusu oldugu Saghk
Bakanligi tarafindan bildirilmistir (1,4). Ulkemizde Giiney Dogu
Anadolu Bolgesi basta olmak tzere ginimiizde tiim bolgelerde
KL olgular1 gériilmeye baglanmigtir (5).

KL lezyonlar, kiginin imminite durumuna bagh olarak baz
olgularda kalici skar birakarak kendiliginden iyilesebilmektedir.
Ancak hastalarin hem estetik kaygilarinin 6nlenmesi hem
de enfeksiyon kaynagi olmalarindan dolay: biitiin hastalarin
tedavi edilmesi énerilmektedir (1,6). KL tedavisinde, ilk secenek
olarak bes degerli antimon bilegikleri [meglumin antimonat
(Glucantime®) ve sodium stibogluconate (Pentostam®)] tercih
edilmektedir. Bes degerli antimon bilesiklerinin kontrendikasyon
oldugu zamanlarda ise amfoterisin, miltefosin, pentamidin gibi
cesitli alternatif ilaclardan faydalanilmaktadir (6,7).

Ulkemizde KL tedavisinde, 1940’1 yillarda klinik etkinligi
tamimlanan beg degerli antimon (SbV) bilesikleri ilk secenek olarak
kullanilmaktadir. Meglumin antimonat (Glucantime®) ve sodyum
stiboglukonat (Pentostam®) bu grup icerinde yer almaktadir.
KL tedavisinde yaklasik %90 bir etkinligi oldugu bildirilmistir.
Leishmania amastigotlar1 tzerinde glikolitik enzimleri, yag
asidi oksidasyonunu, DNA ve RNA sentezini inhibe ederek etki
etmektedirler. Ancak bu grup ilaclar agir metaldir ve son yillarda
direncli suglarin ortaya ¢ikmasina bagh olarak alternatif ilaclara
gereksinin duyulmaya baglanmisgtir (8,9).

Bes degerli antimon bilesiginde yer alan ilaclar ile tedaviye yanit
alinamayan hastalarda miltefosinin kullanilabilecegi yapilan
aragtirmalarda bildirilmistir. Ancak miltefosinin pahali bir ilag
olmasinin yani sira organizmadaki yarilanma émrinin uzun
olmasi, hastalarda siddetli bulant: benzeri yan etkilerinin olmas:
ve ilkemizde miltefosin preparatinin bulunmamas: gibi bir¢ok
dezavantaji bulunmaktadir (6,8).

Tedaviye cevap alinmayan KL olgularin tedavisinde antifungal
bir ila¢ olan amfoterisin B'den de yararlamilmaktadir. Yapilan
aragtirmalarda, KL tedavisinde klinik olarak direncin
rastlanmadig tek ilacin amfoterisin B oldugu bildirilmistir (6).
Ancak miltefosin gibi maliyeti yiiksek bir ilactir ve hastanin tedavi
siiresince gozleminin yapilmasi gerekmektedir (7).

Paromomisin, 1960’1 yillarda anti-leishmanial etkisi bildirilen,
genel olarak bakteriyel enfeksiyonlarda kullanilan aminoglikozid
grubu bir antibiyotiktir (10). %12 metilbenzetanyum iceren
%15’lik paromomisin kombinasyonlarinin 6zellikle L. major
enfeksiyonlarinda etkili oldugu ancak yan etkilerinin de
bulundugu yapilan aragtirmalarda bildirilmektedir (9).

KL tedavisinde tilkemizde, meglumin antimonat (Glucantime®) ve
sodyum stiboglukonat (Pentostam?®) ilaglar1 kullanilmaktadir. Son
yillarda bu ilaclara kars: direng oldugu bildirilmektedir. Direncli
bu olgularin tedavisinde hangi ilaclarin hangi dozlarda etkili
oldugunun aragtirilarak klinisyenlerin bu konuda bilgilendirilmesi
hastalarin tedavileri agisindan biiyik ¢nem kazanmaktadir.
Galigmamizda amfoterisin B, miltefosin, meglumin antimonat,
paromomisin ve sodyum stiboglukonatlara karsi duyarhiliginin
Leishmania tropica izolatlarinda in vitro olarak aragtirilmas:
amaglanmgtir.

YONTEMLER

Toplam 10 doz intralezyoner olarak 2 kez meglumin antimonat
(Glucantime®) tedavisi almig ancak hem klinik olarak hem de
parazitolojik olarak iyilesme gézlenmeyen toplam 5 KL hastasinin
lezyonundan NNN besiyerine ekimi yapilarak elde edilmis ve
kriyoprezervasyonu yapilarak sivi azot tankinda saklanmakta
olan izolatlar kullanilmigtir (Tablo 1).

Sw1 azot tankinda bulunan bes izolat uygun kogsullarda siv1
azot tankindan ¢karilarak ¢ézdurilmiis ve NNN besiyerlerine
ekilmeleri yapilmigtir. NNN besiyerleri 25 °C'de inkiibasyona
birakilmig ve izolatlarin tireme durumu giinagiri kontrol edilmisgtir.
NNN besiyerinde iireyen promastigotlar icerisinde RPMI 1640
(RPMI 1640+ %10 fetal bovine serum) besiyeri bulanan flakslere
aktarilmig ve tekrar inkiibasyona birakilmistir. Flaksler giinasiri
ireme yogunlugu acisindan kontrol edilmistir. Flakslerdeki iireme
yogunlugu 107 promastigot/mL olunca genotiplendirilmesi ve in
vitro ilag direng ¢aligmalar: yapilmigtur.

Tablo 1. Direngli izolatlarin 6zellikleri

Geldigi yer Cinsiyet | Yas Lezyon yeri Lezyon siiresi Lezyon genisligi | Lezyon tipi
izolat 1 Dicle/Diyarbakir E 11 Alin 1yl 3cm Kuru
izolat 2 Merkez/Diyarbakir E 14 Burun tsti 6 ay 3 mm Rezidivan
izolat 3 Baglar/Diyarbakir K 9 Sag yanak 5ay lcm Kuru
izolat 4 Dicle/Diyarbakir K 13 Burun istit 2 hafta 1-2 mm Rezidivan
izolat 5 Mazidag1/ Mardin K 15 Burun ucu 10 ay 2 cm Kuru
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fzolatlarm genotiplendirilmesi leishmania ITS-1 gen bélgesine
6zgii primer ve problar kullanilarak gercek zaman-polimeraz
zincir reaksiyonu (GZ-PRZ) yéntemi ile yapilmigtir (5,11,12). Bu
¢alisma, T.C. Manisa Celal Bayar Universitesi Tip Fakiiltesi Saglik
Bilimleri Yerel Etik Kurulunun 07/12/2016 tarih ve 20.478.486-
399 sayihi karari ile alinan etik kurul onayi ile gerceklestirilmistir.

In vitro ilag Direng Testleri

Caligmada, 96’lik diiztabanl hiicre kiltarta plaginin kuyucuklar:
3t blank (kér kuyucuk), 3’ti ilagsiz parazit kontrol, 3'i meglumin
antimonat (Glucantime®, Fransa) ve 3t sodyum stiboglukonat
(Pentostam®, Ingiltere) olacak sekilde gruplara ayrilmis ve her
kuyucuga 100 pL RPMI11640besiyerinden (%10 FCS +%1 penisilin/
streptomisin +%1 gentamisin) ilave edilmigtir. Diren¢ testi
uygulanacak olan meglumin antimonat ve sodyum stiboglukonat
olarak isaretlenen bélmelerin her birinin ilk kuyucuguna her bir
ilactan 100 pL kendi bolmelerine eklenmistir. flk kuyucuktan
100 pL alinarak seri sulandirmas: 500, 250, 125, 50 ve 25 pug/mL
olacak sekilde aktarilmig ve blank bélmeleri hari¢ tiim kuyucuklara
100 pL promastigot siispansiyonundan (10° promastigot/mL)
konulmustur. Doksan altilik diiz tabanlh hucre kilturt plaginin
etraf parafinle kaplanarak 48 saat siire ile 25 °C’de inkiibasyona
birakilmigtir. Daha sonra hemositometre yontemi ve XTT direng
testi ile in vitro direng diizeyleri saptanmigtir.

Hemositometre Yontemi

Etuvdeki plaklar ¢ikarilmis ve Neubauer’in Thoma lami yardimi
ile leishmania promastigotlar1 sayis1 belirlenmigtir. Her bir
kuyucuktan ayr1 ayr1 6rnek alinarak 40Xlik biyutmede sayim
yapilmigtir. Bu amacla Thoma lamimmin késelerinde bulunan
toplam dort kare ve orta kisimda bulunan kare icerisindeki
promastigotlar sayilmigtir. Sayilan toplam promastigot sayisi
10,000 ile carpilmis ve elde edilen rakam sayilan kare sayisina
bélinerek mL'deki promastigot sayist tespit edilmistir.

XTT (Sodium 3,39-[1-(phenyl amino carbonyl)-
3,4-tetrazolium]-bis(4-methoxy-6-nitro) Benzene
Siillfonik Asit Hidrat) Direnc Testi

XTT direng testi ¢alismasi i¢in, etiivden yeni bir 96’lik diiztabanh
hicre kiltir plag: cikarilmigtir. Plagin her bir kolonunda bulunan
kuyucuklardaki soliisyondan 100 pL alinmis ve yeni bir hicre
kiiltir plagina aktarilmigtur.

Kit icerisinde bulunan regent soliisyonundan 5 mlL, electron
coupling solisyonundan ise 0,1 mL almarak kanstirilmigtir.
Yeni hucre kiltir plaginin her bir kuyucuguna hazirlanan bu
karigimdan 50 pL ilave edilmis ve 25 °C’lik etiive konularak 4 saat
siire ile inkiibe edilmistir. Siire sonunda spektrofotometrede 450
nm’de absorbans degeri dl¢iilerek canlilik hesaplamasi yapilmgtir.
Yapilan deneyler ti¢ defa tekrar edilmigtir (5) (Sekil 1-2).

Elde edilen verilerin, Sidak’s multiple comparisons testi
uygulanarak istatiksel analizi yapilarak degerlendirilmisgtir.

BULGULAR

fzolatlarin GZ-PRZ yéntemi ile genotiplendirilmesi sonucu bes
izolatinda L. tropica ile uyumlu pik verdigi gézlenmistir.

Direncli KL olgularina ait Leishmania tropica izolatlarinin in vitro
duyarhilik calismalarinda 500 pg/mL ila¢ konsantrasyonunda
bes etken madde arasinda anlamli bir fark goérilmemistir. Tam
ilaclar parazitleri ldirmiistiir (p>0,05). In vitro testlerde 250

pg/mL ila¢ konsantrasyonunda ise amfoterisin B tiim ilaglardan
daha etkili bulunurken daha sonra siras: ile miltefosine, sodyum
stiboglukonat, paromomycin ve meglumin antimonatin kontrol
grubuna gore etkili oldugu gérilmistur (p<0,05). Kontrol
grubu ile karsilagtirdigimizda 125 pg/mL ve 50 pg/mlL ilag
konsantrasyonlarinda amfoterisin B, miltefosin ve sodyum
stiboglukonatin etkili oldugu (p<0,05), paromomycin ve
meglumin antimonatin etkisiz oldugu (p>0,05), 25 pg/mL ilag
konsantrasyonunda amfoterisin B (p<0,05) nin etkili oldugu
diger tim ilaclarin etkisiz oldugu ve amfoterisin B diginda
aralarinda istatistiksel olarak anlaml bir fark bulunmadig:
gorulmustir (p>0,05). Kontrol grubu (referans izolat) L. tropica
(MHOM/AZ/1974/SAF-K27) izolatinin ise bes etken maddenin
ila¢ konsantrasyonlarinin hicbirinde canhiigini strdiremedigi
gorulmustir.

Ulkemizde KL etkeni olan ve iki kez glukantime tedavisine ragmen
klinik ve paraziter iyilesme géstermeyen hasta lezyonlarindan
elde edilen direncli Leishmania tropica izolatlarinda parazitlerin
amfoterisin B’ye hi¢ diren¢ géstermedikleri ve sirasi ile miltefosine,
sodyum stiboglukonat, paromomycin ve meglumin antimonata
kars1 duyarl olduklar: goriilmugtiir (Sekil 3).

istatistiksel Analiz

Elde edilen verilerin, Sidak’s multiple comparisons testi
uygulanarak istatiksel analizi yapilarak degerlendirilmistir.

TARTISMA

KL lezyonlarmin bircogu kendiliginden iyilesebilmekte ancak
tedavi edilmediginde kalic1 iz birakabilmektedir. KL lezyonlarinin

Sekil 2. XTT direng testi
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kendiliginden iyilesme stiresi L. tropica ile L. infantum’da 6-20 ay
ve L. major'da ise 2-6 ay arasinda degismektedir ancak bu siire
kisiden kisiye farklilik géstermektedir. Hastalarin KL i¢cin kaynak
olabileceginden tami konulan tim hastalarin tedavi edilmesi
gerekmektedir (1,6,13).

KL tedavisinde bes degerli antimon bilesikleri kullanilmaktadar.
Ancak son yillarda KL'nin endemik oldugu bircok iilkede,
tedaviden alinan sonuglardaki bagarisizliklarin artmakta oldugu
bildirilmektedir (14). KLU'de bu grup ilaglara diren¢ gelismekte
oldugu ve bu nedenle tedaviye yanit alinmayan KL olgularinda
miltefosin, amfoterisin B, paromomisin gibi cesitli alternatif
ilaglar kullanilmaktadir (1,6).

Intravensz olarak uygulanan amfoterisin B'nin bobrekler iizerinde
ciddi yan etkileri bulunmaktadir (15,16). Oral olarak kullanilan
miltefosin, pahali bir preparat olmasinin yan sira teratojen etki
gosterebilmektedir (16). Topikal yolla uygulanan Paromomisin ise
nadirde olsa renal ve sekizinci kranial sinir toksisitelerine neden
olmaktadir. Bunun yani sira topikal sagaltimla birlikte bes degerli
antimon bilegiklerinin birlikte kullanilmasi sonucu %90 basari
elde edildigi bildirilmistir (17,18).

Ates ve ark. (8) iilkemizde KL tedavisinde kullanilan bes degerli
antimon bilegikleri ile sonu¢ alimamadigi zamanlar miltefosin
preparatinin tercih edilmesinin tedavideki bagar1 oranim
artiracag1 gorusinde olduklarimi bildirmiglerdir. Garcia Bustos
ve ark. (19) 2014'de, deney farelerinin ayak tabanlarinda
olusturduklar1 leishmania enfeksiyonunda meglumin antimonat
ile miltefosini kargilagtirarak incelemisler ve miltefosinin etkili
ve giivenli bir alternatif tedavi secenegi oldugunu belirtmislerdir.
Ayrica miltefosinin, meglumin antimonatdan daha etkili bir
preparat oldugu da vurgulamiglardir.

Yesilova ve ark. (7) intralezyonal ve sistemik meglumin antimonat
tedavisine bagl lokal yan etki gelismis bir KL olgusunu sistemik
amfoterisin B ile tedavi etmigler ve ézellikle bes degerli antimon
bilesiklerine direngli olgularda amfoterisin B'nin, tedavide
alternatif bir ila¢ olarak kullanilabilecegini bildirmislerdir.
Mushtagq ve ark. (20) ise haftada bir intralezyonel amfoterisin B

Parazit sayisi N

100, M 250 pg/ml
I 125 pg/ml
I 50 pg/ml
0 25 pg/ml

10;

Parazt sayisi (10°ml)

Mitefosi
Meglumin Antimonat

Sodyum Stiboglukonat
llagsiz Kontrol Gubu

Sekil 3. fla¢ konsantrasyonlarina gére parazit sayisinin degisimi

(2,5 mg / mL) enjeksiyonu uyguladiklar: bes KL tanili hastanin
hepsinin tedaviye iyi yanit verdigini ve intralezyonel amfoterisin
B’nin Eski Dunya KL suslan tzerinde giivenli ve etkili bir tedavi
sundugu sonucuna varmiglardir. Ancak ila¢ etkinlik degerlerini
belirlemek i¢in kontrol ¢aligmalarinin yapilmas: gerektigini de
vurgulamiglardir. Hollanda’da 2017 yilinda KL tanili 2 askerde
ginde 3 kez 28 giin boyunca oral olarak miltefosin (50 mg)
tedavi protokolii uygulamiglardir. Her iki hastanin da miltefosine
yanitinin iyi oldugunu ve ilacin yan etkilerinin ise az oldugunu
belirtmigslerdir (21).

Hamzavi ve ark. (22) fran’m Fars eyaletinde, viicudunda birden
fazla sayida KL lezyonu bulunan sekiz yagindaki bir kiz cocuguna
meglumin antimonat ve amfoterisin B ile uygulanan bircok
tedaviden sonu¢ alinamadigini ancak miltefosin ve amfoterisin
B'nin birlikte kullanim:i sonucunda bagarihi bir gekilde hastay:
tedavi ettiklerini bildirmiglerdir.

Etkeni L. major olan KL lezyonlarin tedavisinde, topikal
Paromomisinin kullanimi ile tedavide bagarili sonuglar alindig:
bildirilmektedir (23). El-on ve ark. (24) 1986 yilinda yaptiklar1 bir
calismada L. major'un etkeni oldugu 67 KL olgusunun tedavisinde
Paromomisin kullanmiglar ve hastalarin %87’sinin tedavisinde
bagarili sonu¢ almiglardir. Mussi ve ark. (9) %10 Paromomisin
iceren hidrofilik merhemi deneysel olarak enfekte Balb/c fareler
uzerinde degerlendirmigler ve KLnin topikal tedavisinde
alternatif bir secenek olabilecegini belirtmislerdir. Chacko ve ark.
(25) Kanada Toronto'da ti¢ buguk yasindaki KL pozitif bir erkek
hastanin tedavisinde topikal olarak Paromomisin kullanmiglardir.
Yaklagik ti¢ aylik bir siirede ¢ok iyi bir sonug aldiklarini ve bir yil
sonra yapilan kontrolde nitks olmadigini bildirmiglerdir.

KLnin endemik olarak gériildiigt iilkelerden biri olan iran'da,
KL tedavisinde bes degerli antimon bilegikleri ilk tedavi secenegi
olarak kullanilmaktadir ancak son yillarda iilkede bu ilaglara
kars1 diren¢ gelistigi bildirilmigtir. Bu direncli izolatlarin aym
zamanda pentostam ile amfoterisin B’ye de direncli oldugu ancak
miltefosine ile Paromomisine ise duyarli oldugu gosterilmis ve
fran’da leishmaniasis tedavisinde miltefosin ve paromomisinin
kullanilmasinin yararh olabilecegini saptamiglardir (26).
Caligmamizda direncli KL izolatlarinin éncelikle GZ-PZR analizi
ile tur tayini yapilmis ve iki kez tedavi olmus ancak tekrarlayan
lezyonlar1 bulunan bes KL olgusundan izole edilmis L. tropica
suglarin amfoterisin B, miltefosine, meglumin antimonat,
paromomycin ve sodyum stiboglukonatlara kars1 duyarliliginin in
vitro aragtirilmasi yapilmigtir.

Bizim de bu calismadan elde ettigimiz sonuglarda, ilkemizde
KL etkeni olan ve iki kez meglumin antimonat (Glucantime®)
tedavisine ragmen klinik ve paraziter iyilesme goéstermeyen,
hasta lezyonlarindan elde edilen direncli L. tropica izolatlarinda
parazitlerin amfoterisin B’ye diren¢ gostermedikleri daha sonra
ise sirasi ile miltefosine, sodyum stiboglukonat, paromomycin ve
meglumin antimonata karg: duyarh olduklar1 gérillmusgtiir.

SONUC

Tarkiye'de son yillarda goriilen iklim degisikligine bagl olarak
sicakligin artmasi bu parazitin Turkiye'de var olan vektérlerinin
sayisinin artmasina sebep olmustur. Ayrica son yillarda iilkemize
gelen miltecilerin sayisinin artmasi ve gelen miltecilerin
de endemik bélgelerden gelmesi bu saymmin artmasina katk:
saglamigtir. Bu gibi sebeplerden dolay: iilkemizdeki parazitlerin
vektorlerinin dagilimlarinin artmasmna bagh olarak hastalik
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yayginlasmakta ve leishmaniasise karsi diren¢ gelismektedir.
Bu ¢alisma ile direngli olgularin tedavisinde alternatif olabilecek
ilaclarin belirlenmesi, kullanilan ila¢larin dozlarinin tedavi
edilebilirlik ac¢isindan incelenmesi sonucunda elde edilecek
bu verilerin klinisyenlerle paylagilarak klinisyenler agisindan
yol gosterici olmasi ve hastalarin tedavilerinin sorunsuz
¢6zmlenmesi acisindan énemli oldugu sonucuna varilmistir.
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ABSTRACT

Objective: Human toxocariosis (HT) is a widespread and neglected parasitic disease around the world and it is caused by Toxocara
canis and Toxocara cati, a common nematode found in dogs and cats. Childiren are caught to HT after ingestion of embriyonated
Toxocara spp. eggs via contaminated materials such as soil, hair and etc. The aim of this study is to investigate Toxocara spp. and
other zoonotic parasites in children’s playgrounds in Karaman province of Turkey.

Methods: In total, 103 samples (68 sand soil, 26 soil and 9 stool) from 20 randomly selected children's playgrounds in May 2018
in Karaman province, were investigated. Samples were examined by flotation in saturated NaCl solution and parasite ova were
diagnosed under the light microscope morphologically.

Results: Of the 20 screened playgorunds, 11 [55%, confidence interval (CI=33.6-75.2)]and 27 analyzed sample (26.2%, CI=18.4-
35.2) were positive one or more parasite species. While Toxocara spp. eggs were the most common species in total (19.4%,
CI=12.6-27.8), taeniid (Taenia spp., Echinococcus spp.) eggs and Ancylostoma spp. eggs were found in seven (6.8%, C1=2.97-12.7)
and one (0.97%, CI=0.05-4.21) samples respectively. Also, one soil sample was found to be contaminated with both Toxocara and
taeniid eggs.

Conclusion: These results demonstrate that children’s playgrounds in Karaman may be a source for HT and other zoonotic
infections. We advise to be fenced children’s playgrounds in order to prevent pet animal’s accessibility.

Keywords: Toxocara, soil, playground, Karaman, Turkey

0z

Amag: Insan toksokariosisi (IT) kopek ve kedilerde yaygin olarak bulunan nematod Toxocara canis ve Toxocara cati'den kaynaklanan,
diinya capinda yaygin ve ihmal edilen paraziter bir hastaliktir. Cocuklar IT'ye toprak, sa¢ vb. gibi kirli malzemelerle embriyonlu
Toxocara spp. yumurtalarini alarak yakalamirlar. Bu ¢alismanin amaa Tirkiye'nin Karaman ilindeki ¢ocuk oyun alanlarindaki
Toxocara spp. ve diger zoonotik parazitleri aragtirmaktir.

Yontemler: Rastgele secilen 20 ¢ocuk oyun alanindan toplamda 103 (68 kumlu toprak, 26 toprak ve 9 digk1) érnek 2018 yili mayis
ayinda alinmistir. Ornekler doymus NaCl ¢6zeltisi i¢inde yiizdirme metodu ile incelenmis ve parazit yumurtalar: 151k mikroskobu
altinda morfolojik olarak teshis edilmisgtir.

Bulgular: Taranan 20 oyun alanindan 11'i (%55, CI=3,6-75,2) ve 27 numune (%26,2, CI=18,4-35,2) bir veya daha fazla parazit
turt olarak pozitifti. Toxocara spp. yumurtalar1 belirlenen en yaygin tiirler iken (%19,4, CI=12.6-27.8), taeniid (Taenia spp.,
Echinococcus spp.) ve Ancylostoma spp. yumurtalar1 sirasiyla yedi (%6.8, CI 2.97-12.7) ve bir (%0.97, CI=0.05-4.21) numunede
bulundu. Ayrica, bir toprak 6rneginin hem Toxocara hem de taeniid yumurtalari ile kirlenmis oldugu bulundu.

Sonug: Bu sonuglar, Karaman'daki ¢ocuk oyun alanlarmin IT ve diger zoonotik enfeksiyonlar i¢in bir kaynak olabilecegini
gostermektedir. Evcil hayvanlarin erigimini engellemek icin ¢ocuk oyun alanlarinin itle ¢evrilmesini tavsiye ediyoruz.

Anahtar Kelimeler: Toxocara, toprak, oyun alani, Karaman, Tirkiye
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INTRODUCTION

Children are exposed to a wide range of zoonotic parasitic diseases
while playing in public parks or playgrounds (1,2). Toxocara
canis (T. canis) and Toxocara cati (T. cati), a common nematode
found in dogs and cats (3,4), cause human toxocariosis (HT)
or visceral larva migrans in general population (5). The disease
is occurring after ingestion of embriyonated Toxocara spp. eggs
via contaminated soils with pup feces and unwashed vegetables
(6). Consumption of raw or semi-cooked meat containing larvae,
contact with dogs, soil eating or pica and drinking unboiled water
are among risk factors for HT (1,5,7).

Because of the public importance, more research was conducted
to determine presence and frequency of Toxocara spp. and other
parasites found in public areas worldwide (8-11). The purpose of
this research is to determine Toxocara spp. and other potential
parasites likely to be in children’s playgrounds in Karaman
province of Turkey, where no study was conducted for this aim.

METHODS

This study was conducted in Karaman province, located at (37° 10’
51.632” N 33° 13’ 20.075” E) coordinates in south of the Central
Anatolia Region of Turkey. The province is about 1033 meters
above sea level and has a surface area of 8869 km?. While town-
wide show continental climate features, southern parts can shows
temperate climate characteristics. The average annual percentage
of relative humidity is 58% in Karaman.

Overall, 103 samples (68 sand soil, 26 soil and 9 stool) were
collected from 20 children’s playgrounds during May of 2018.
Five samples were taken from each playground at least. For
soil sampling, 250 gram specimen was taken from the 7 cm of
ground in to plastic bags and examined within that day or on
the following day. Soil samples were examined by flotation in
saturated NaCl solution (12). In a big beaker 250 gr soil samples
were homogenized with saturated NaCl solution (25 °C is 1.2
g/m). Then it was filtered in to a small glass, in order to remove
coarse particles. Saturated NaCl solution was again added on to
homogenized sample and coverglass was placed on to mix. After
20 min incubation cover glass was taken attentively and examined
under the light microscope (objective: 40x). Toxocara spp. eggs

were diagnosed according to spherical shape, serrated surface and
thick dark shell morphological properties.

Statistical Analysis

For statistical analysis Statistical Package for the Social Science
(SPSS) version 16.0 (SPSS Inc., Chicago, IL, USA) package
programme was used. Pearson’s chi-square test was used to
evaluate qualitative data. Statistical significance was evaluated
at levels of 0.05 and 0.01. Maximum likelihood estimation with
95% confidence intervals (CI) of contamination rates was also
calculated.

RESULTS

As seen in Table 1, 11 of 20 playgrounds (55%, CI=33.6-75.2)
and 27 of 103 samples (26.2%, CI=18.4-35.2) were found to be
contaminated one or more parasite species eggs. While Toxocara
spp. eggs were the most common species in total (19.4%, CI=12.6-
27.8), taeniid (Taenia spp., Echinococcus spp.) and Ancylostoma spp.
eggs were found in seven (6.8%, C1=2.97-12.7) and one (0.97%, CI
0.05-4.21) sample respectively. Also, one soil samples was found
to be contaminated both Toxocara and taeniid eggs.

DISCUSSION

Soil transmitted diseases are rapidly increasing worldwide due
to the out-of-controlled pet animals, failures in antiparasitic
treatment in animals and etc. (2,13). According to a recent meta-
analysis, global prevalence of Toxocara spp. eggs in the world
was 21% (14). This rate was reported as 16% for Turkey in the
same study. Also high longitude and humidity was associated
with high prevalence of Toxocara in environment (14). Toxocara
egg. prevalence in children’s playground was 19.4% in this study.
In spite of this rate was higher than the prevalence for Turkey
(16.0%), it is in accordance with the global prevalence reported
by Fakhriet et al. (14). This finding be correlated with humidity
rates and large population of stray dogs in the province. Toxocara
spp. eggs in different provinces of Turkey vary from 4.16% to
64.28%. Toxocara eggs prevalence in soil samples was 4.16% in
Konya (15), 7.3% in Kayseri (16), 8.33% in Istanbul (8), 10% in
Kiitahya (17), 15.05% in Ankara (18), 15.6% in Kirikkale (19),

Table 1. Distribution of Toxocara, Taenia and Ancylostoma eggs in the samples

NCS MLE Te o . Te Taeni
Sample N AS/ NPS (%) 95% CI e;}gcocara SPP Taenia spp. egg spo;c‘)zt;rga *Raema | pAnclostoma spp. egg
6/20 (30%)? 6/20 (30%) 1/20 (5%) 1/20 (5%)
Playground | 20/20 | 11 > 336752 | c1130.51.7 C113.2-51.7 C10.29-20.2 C10.29-20.2
. 12/68 (17.7%) 5/68 (7.35%)
Sandy soil 68/68 17 25 15.8-36.1 1986278 C12.7-15.2 0/68 0/68
. 6/26 (23.1%) 2/26(7.69%) 1/26(3.85%)
Soil 26/26 | 7 269 1126458 | c1gg5.413 CI1.32-21.9 C10.22-15.9 0/26
2/9 (22.2%) 1/9 (11.1%)
Stool 9/9 3 33.3 9.54-65.5 CI14.08-54.2 0/9 0/9 C10.66-40.5
1/103 (0.97%)
20/103 (19.4%) | 7/103 (6.8%) 1/103 (0.97%)
Total 103/103 | 27 26.2 18.4-35.2 C112.6-27.8 C12.97-12.7 CI10.05-4.21 C10.05-4.21
NCS: Number of collected sample, NAS: Number of analyzed sample, NPS: Number of positive sample, MLE: Maximum likelihood estimation, CI: Confidence intervals
“The rate (...%) shows the MLE result
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18.91% in Aydin (20), 23% in Elaz1g (12), 25.97% in Van (21), and
64.28% in Erzurum (9), respectively. In this study Toxocara spp.
egg prevalence was 19.4% (20/103, CI=12.6-27.8). The Toxocara
eggs prevalence we found in this study was higher than the
study conducted in Konya Province (15), a metropolis neighbor
to Karaman. This may be due to its being a metropolis, having
more financial opportunities of its municipality and being easy of
street animal rehabilitation. Also parasite egg. contamination was
found lower than Erzurum. This may originate from differences
in prevalence of risk factors between Erzurum and Karaman.
Taeniid (Taenia spp., Echinococcus spp.) eggs were found in 7
of 103 samples (6.8%) and also it was remarkable that 6 of
20 playgrounds (30%) were contaminated with this parasite.
However, Ancylostoma spp. egg was determined in one stool sample
(1/103, 0.97%). Taeniid and Ancylostoma eggs were determined
in soil samples in Kayseri province of Turkey with rates of 0.8%
and 0.4% respectively (16). While prevalence of taeniid eggs with
combination of Toxascaris leonina in soil was 0.38% in Ankara (18),
taeniid ova was detected with the rates of 3.12% and 1.0% in soils
in Erzurum and Kirikkale (9,19), respectively. Since Ancylostoma
spp. eggs are not as resistant to external conditions as taeniid
eggs, their prevalence may be lower.

Since cheapness, easy practice and satisfactory results, flotation
technique is one of the most preferred methods for detection of
Toxocara spp. eggs in soil specimens (10,18,22,23). In addition,
Caldwell (24), modified Baermann (25) and polymerase chain
reaction (11,16) methods were used for this purpose. In this study
we found high prevalence for Toxocara spp. eggs in playgrounds
(6/20, 30%) and samples (27/103, 26.2%) with the flotation
method. It was evaluated that this technique is still appropriate
for detection of soil contamination.

Human toxocariosisis is a widespread and neglected parasitic
disease due to lack of personal hygiene, increase of uncontrolled
stray dog population and places have suitable environmental
conditions around the world including Turkey (1,5,6,23,26). We
found high contamination (19.4%) with Toxoara spp. eggs in this
study. This probably will result in high Toxocara spp. infection in
the province and we propose prevalence studies concerning HT
and to determine risk factors for the disease.

CONCLUSION

55% of playgrounds in Karaman were found to be contaminated
with zoonotic parasite eggs. Toxocara spp., taeniid (Taenia spp.,
Echinococcus spp.) and Ancylostoma spp. ova prevalence were
determined as 19.4%, 6.8% and 0.97% respectively. It is foreseen
that these results may induce high human infection in the
province. We also recommend children’s playgrounds to be fenced
to prevent pet animal’s accessibility. It is also important that to
improve public awareness with training programs.
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Amag: Demodicosis insanda Demodex folliculorum (D. folliculorum) ve Demodex brevis (D.brevis) akarlarimin neden oldugu deri
hastaligidir. Demodex enfestasyonu ¢ogunlukla yiizde kil koklerinde sebase ve meibomian bezlerine yerlesir. Bu ¢calismanin amaa
blefaritli hastalarda goriilen Demodex enfestasyonunda yas ve cinsiyet dagilim oranini belirlemektir.

Yéntemler: Cukurova Universitesi Tip Fakiiltesi Tibbi Parazitoloji Anabilim Dali laboratuvarina 2011-2018 yillar1 arasinda
getirilen 335 blefarit, gérme bozuklugu ve konjunktivit tanili hastadan elde edilmis selofanbantlara yapigtirilan kirpik érnekleri
1 saat i¢inde incelemeye alind1.

Bulgular: D. folliculorum 335 hastanin 143’tinde (%42,6) tespit edildi. D. folliculorum tespit edilen hastalarin 50’si (%35) kadin,
93’1 (%65) erkekti. D. folliculorum goriilen hastalarin yas ortalamasi 64,1 iken gériilmeyenlerin yas ortalamasi 52,7 olarak bulundu.
Sonug: Blefaritli hastalarda yas arttikca Demodex goriillme oraninin arttigi gérildi.

Anahtar Kelimeler: Blefarit, Demodex, enfestasyon

ABSTRACT

Objective: Demodicosis is a Skin disease in humans caused by Demodex folliculorum (D. folliculorum) and Demodex brevis (D.brevis)
mites. Demodex infestation is mostly located in sebaceous and meibomian glands in the hair follicles. The aim of this study was to
determine the age and sex distribution of Demodex infestation in patients with blepharitis.

Methods: Between 2011-2018, eyelashes from 335 patients with blepharitis, visual impairment or conjunctivitis attached to the
cellophane tape were sent to the laboratory of Department of Medical Parasitology in Cukurova University Medical Faculty and
were examined within 1 hour.

Results: D. folliculorum was detected in 143 (42.6%) of the 335 patients. Of the patients in whom D. folliculorum was detected,
50 (35%) were female and 93 (65%) were male. The mean age of patients with D. folliculorum was 64.1 years and the mean age of
patients without D. folliculorum was 52.7 years.

Conclusion: In patients with blepharitis, the incidence of Demodex increases with age.

Keywords: Blepharitis, Demodex, infestation

GiRis fazla bulunurken D. brevis daha derinde meibomian
glandlarda tek olarak bulunur. D. folliculorum 0,4
mm, D. brevis 0,2 mm uzunluktadir. D. folliculorum
yasam evresinde yumurta (ok gseklinde), larva,
protonimf, nimf ve erigkin gsekilleri vardir. Viicut
Gnathosoma, podosoma, opistosoma kisimlardan
: olusur. Gnathosoma kisminda palpler, seliger stylet
Insandan insana temas yoluyla bulagir. Yag oram ve stomodeum yapilari bulunur. Podosomada
yiksek olan yiizde genellikle nasal ve nasolabial eriskinde 4, larvada 3 ¢ift bacak bulunur. Son kisim

Insandagorillen Demodex enfestasyonuna, tanimlanan
100’den fazla tiir icinden Demodex folliculorum (D.
folliculorum) ve Demodex brevis (D.brevis) neden
olur. Tim yasam sikluslarini parazit olarak yagarlar.
Insanda en sik gozlenen zorunlu ektoparazittir.

kisim, yanaklar, dig kulak yolu, kag ve kirpikler, bagin
arka kismi, boyun, genital bélge omuzda bulunan kil
folikiilii ve sebase bezler (pilosebase tinit) dogal yagam
alanlaridir. Insanda yasa ve viicut bolgelerine gére
degisen sayilarda Demodex akarlarmmin rastlanmasi
normal oldugu bildirilmigtir. Kil folikilu iginde D.
folliculorum tek ya da kiumelesmis sekilde birden

Gelis Tarihi/Received: 25.06.2019 Kabul Tarihi/Accepted: 13.12.2019

tubuler yapida opistosomadir. En dis kisimda bulunan
exoskeleton yapi seffaftir (1). D. brevis yagsam evresinde
yumurta (yuvarlak) larva, protonimf, nimf ve erigkin
sekiller gorilir. D. folliculorum tiim yagsam evrelerinde
D. brevisten daha buyiktiar. D. folliculorum’da
opisthosoma viicudun 7/10’unu kaplarken D. brevis’te
yarist ya da 1/3 kadardir. Erigkin disi kil folikiline
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ya da sebase bezlere yumurtalarini biraktiktan 60 saat sonra
larva, takip eden 40 saat sonra protonimfe, protonimfler 42 saat
sonrasinda deutonimflere déniistr. Daha sonra folikiler acikliga
hareket eder ve 60 saat sonra erigkin olur. Bu evre 5 giin siirer,
toplam yasam evresi 15 gundiir. D. folliculorum folikiler epitel
hucreleriyle D.brevis sebase epitel hiicreleri ile beslenir. Yasin
artmasiyla beraber saglikli bireylerde Demodex enfestasyon orani
%100 olarak bildirilmistir (2,3).

D. folliculorum ilk kez Henle tarafindan 1841 yilinda saptanirken
D.brevisin ayrimi 1963 de Akbulutova yapmustir. Blefaritli
hastada Demodex enfestasyonunu Raehlmann 1898 de ilk kez
tammlamigtir (2). Blefaritli hastada kaginti, goz kurulugu, yanma,
yabanci cisim batmasi, kepeklenme, kirpik dékiilmesi, kizariklikla
seyreden klinik goruliir. Demodex enfestasyonu goriilen blefaritli
hastalarda, kontrol grubuna gére daha fazla bakteri gorildiugi
caligmalar bulunmaktadir (4). Bununla birlikte Scaning elektron
mikroskobunda akar tizerinde Staphylococcus albus gosterilmis ve
folikiilden folikiile bakterileri tagidiklari bildirilmistir (5).

Yeni doganlarda, ¢ocuklarda, adolesan déneminde sebase bez
sekresyonunun az olmasi sebebiyle gérilme orammmin digik
oldugu ancak immiin supresif ve 16semi hastalarinda goruldugii
bildirilmigtir.

Demodex tanisi temel olarak standart yiizeyel deribiopsisi ve kirpik
epilasyonunun mikroskopta incelenmesine dayanir (3). Demodex
enfestasyonu yaygin goriilmesine ragmen heniiz risk faktorleri
hakkinda az bilgi bulunmaktadir. Bu konuda yeni ¢aligmalar
gerekliligi bulunmaktadir. Bu ¢aligma 2011-2018 yillarinda
Cukurova Universitesi Tip Fakiiltesi Tibbi Parazitoloji Anabilim
Dali laboratuvarina blefarit, gsrme bozuklugu, konjunktivit gibi
klinik sikayetlerle ulagan kirpik 6rneklerinde Demodex dagilimin
belirlemek amaciyla planlanmigtir.

YONTEMLER

Cukurova Universitesi Tip Fakiiltesi Tibbi Parazitoloji Anabilim
Dali laboratuvarina 2011-2018 yillarinda blefarit, konjunktivit,
gorme bozuklugu 6n tanilari alan hastalardan kirpik epilasyonu ile
alinan 6rneklerde Demodex aranmigtir. Stipheli hastalardan alinan
4-5 kirpik 6rnegi lam tizerine birakilmig ve gliserin damlatilarak,
selefon bant ile kapatilmigtir. 1 saat i¢inde 131tk mikroskobunda
X40buyttmede incelemeye alinmigtir. Yumurta, larva veya erigkin
bir Demodex gorilmesi pozitif olarak degerlendirilmistir. Elde
ettigimiz verilere istatistiki olarak ki-kare testi uygulanmistir.

Istatistiksel Analiz

Istatistiksel analiz icin ki-kare testi uygulands; Yas artisi ile D.
folliculorum rastlama orami istatistiki olarak arttg1 gérulmiistir
(p<0,001). Cinsiyete gére dagilimin erkek hastalarda kadin
hastalara gore istatistiki olarak daha biyik bulunmugstur
(p=0,001). Cinsiyete gore yas gruplari incelenmesinde yas artigi ile
D. folliculorum rastlanma orani artmaktadir (p=0,001). Yas i¢inde
cinsiyet etkisi ise 41-50 yas araliginda D. folliculorum rastlanan
erkek hastalarda daha fazla gérillmustir (p=0,02).

Tablo 1'de cinsiyete gore goriilen D. folliculorum dagilimi, Tablo
2'de Yillara gore ulasan 6rneklerin yas ve cinsiyete gére dagilimi
ve yuizdeleri, Tablo 3'te D. folliculorum gériilen ve goériilmeyen yas
araliklarina gore cinsiyet dagilimi verildi.

BULGULAR

Klinik stiphesi olan ortalama yag araligi 56,7 (4-98) olan 335
kisiden alinan érneklerden 143 (%42,6) hastada D. folliculorum
erigkin, larva, nimf veya yumurtasi saptanirken 192 (%57,4)’sinde
rastlanmamigtir. D. folliculorum gérillen hastalardan 50
(%32,9)’si kadin, 93(%50,8)i erkektir. Yas ortalamasi D.
folliculorum gérilenlerde 64,1 iken gériilmeyenlerde 52,7 olarak
bulunmustur. Istatistiksel analiz icin ki-kare testi uygulands; Yas
artisi ile D. folliculorum rastlama orani istatistiki olarak arttg:
gorilmustir (p<0,001). Cinsiyete gére dagilimin erkek hastalarda
kadin hastalara gore istatistiki olarak daha buyiik bulunmustur
(p=0,001). Cinsiyete gore yas gruplari incelenmesinde yas artig ile
D. folliculorum rastlanma orani artmaktadir (p=0,001). Yas icinde
cinsiyet etkisi ise 41-50 yas arahiginda D. folliculorum rastlanan
erkek hastalarda daha fazla gérilmustiir (p=0,02).

Tablo 1'de cinsiyete gére gorilen D. folliculorum dagilimi, Tablo
2'de Yillara gére ulagan 6rneklerin yas ve cinsiyete gére dagilimi
ve yuzdeleri, Tablo 3’te D. folliculorum gériilen ve gorilmeyen yas

Tablo 1. D. folliculorum rastlanan hastalarin cisiyete gére
dagilim

Cinsiyet Pozitif Negatif Toplam
Kadin 50 (%32,9) 102 (%67,1) 152
Erkek 93 (%50,8) 90 (%49,2) 183
Toplam 143 (%42,6) 192 (%57,4) 335

Tablo 2. D. folliculorum rastlanan hastalarin yillara gore yas ortalamas ve cinsiyet dagilimi

D. folliculorum D. folliculom

Yil D. folliculorum (+) | D. folliculorum (-) ;a;.o(;;;il; ':::‘:: ) Eii::::fl::?f; D. (+) +)

) Kadin Erkek
2011 28 55 59,1 48,9 8 20
2012 22 40 68,5 54,1 8 14
2013 6 15 67,5 51,3 4
2014 9 2 68,4 58,5 5 4
2015 7 10 56,4 55,9 2 5
2016 30 26 68,5 57,3 12 18
2017 26 22 62,5 51,9 7 19
2018 15 22 60,6 44,3 4 11
Toplam 143 192 64,1 52,7 50 93
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araliklarina gore cinsiyet dagilimi verildi. Sekil 1’de D. folliculorum
erigkinleri verildi.

Sekil 2’de D. folliculorum gérilen ve gérillmeyen yas araliklarina
gore cinsiyet dagilimi verildi.

TARTISMA

Demodex enfestasyonu diinya genelinde sosyo ekonomik duruma
bakilmaksizin yaygin gorilen kronik seyirli bir hastaliktir. Sebum
miktarinin yasla beraber atmasi ve akar bulunan kisilerle daha ¢ok

b

Sekil 1. D. folliculorum erigkinleri

D. folliculorum gériilen ve goriilmeyen yas araliklarina gore cinsiyet
dagilim

30

25

20

m D. folliculorum gériilen erkek

15 m D. folliculorum gortlen kadin

5 D. folliculorum gériilmeyen erkek

m D. folliculorum gérilmeyen kadin

10s  11-20 21-30 31-40 41-50 51-60 61-70 71-80 812
Yag Yas vyay yag vyag vyay yay

Sekil 2. D. folliculorum gériilen ve gérillmeyen yas araliklarina
gore cinsiyet dagilimi

maruz kalma olasihiginin artisi ile yasla beraber gériilme siklig:
arttign bildirilmistir (5). Ulkemizde Demodex varhigi ve gézde
yaptiklar1 semptomlar ile ilgili calismalar bulunmaktadir. immiin
sistem bozuklugunda ya da immin sistem baskilandiginda
blefarit gorilen hastalarda Demodex rastlanmas: daha sik oldugu
bildirilmistir (6-10). Saglikh bireylerin kirpiklerinde kil folikiili
icinde gikayet olusturmadan bulunabilir (8). Yiz bélgesinde
Demodex bulunan hastalarin  kirpiklerinde de
bildirilmigtir (3,6). Bircok arastirmaca goézdeki kepeklenme
sebebinin Demodex enfestasyonu oldugunu bildirmiglerdir.
Yapilan bir ¢alismada kepeklenme gérillen hastalarda saghkl
gruba gore D. folliculorum ve D. brevis gérilme orani yiksek
bulunmugstur (11). Deri yiizeyinde kalma suireleri kisithdir. Gece
15tk olmayan ortamda hareket ettikleri bilinmektedir. Yagsamlar:
i¢in optimal 1s1 16-20 °C oldugu 0 °C alt1 ve 37 °C tizeri zararh
oldugu bildirilmistir (12).

Bircok ¢alismada cinsiyet farkinin istatistiki olarak dikkat cekici
bulunmadig gériilse de bizim bulgularimizla benzer sekilde erkek
hastalardakadin hastalardan daha fazlarastlanma oraninin oldugu
caligmalar da bulunmaktadir (13,14). Yas grubunda rastlanma
siklig1 60 yas tsti en sik gorilen grup iken bulgularimizda 60-70
yas en sik goriilen yas grubu olmustur (14).

rastlandif

Kronik blefarit gikayetleri olan kasinti, yabana cisim hassasiyeti,
bulanik gérme, yanma, kirpik dékiilmesi, kepeklenme bulgular
Demodex olan kigilerde gorualmustiir. Bunlardan kirpiklerde
gozlenen kepekler Demodex enfestasyonu icin patagnomonik
oldugu vurgulanmigtir. Kagint1 sikayeti ile parazit yogunlugu
arasindaki baglantinin dikkat ¢ekici sekilde arttigy bildirilmigtir
(15).

Blefarit goriilen ve daha 6nce okiiler patolojisi olmayan kontrol
grubu arasinda 10 yil devam eden c¢aligmada prevelans %62,4
bulunmustur. Demodex enfestasyonu goriilenlerde kaginti ve
kizariklik siklikla goriliurken kadin hastalarda fotofobi, erkek
hastalarda goz kuruluguna daha az siklikla rastlanmigtir. Deri
hastalig1 olmayanlara gore daha 6nce rozase éykiisi gorilenlerde
%13 oraninda blefaritli ve Demodex rastlandig: bildirilmistir.
Demodex enfestasyonu 65 yas tizerinde iki grupta %79,5 oraninda
bildirilmistir (16). Benzer yonde Demodex enfestasyonu goriilen
hastalar icinde 60 yas tzeri goriilme orami bu calismada %65
olarak bulundu.

Demodex enfestasyonu %47 oraminda bulunan bir bagka
aragtirmada blefarit, rozase ve romatoid artirit ile iligkisi

Tablo 3. D. folliculorum rastlanan ve rastlanmayan yas araliklarina gore cinsiyet dagilim

Yas Ié);l)::lll:culorum (+) za t:;:Z1culorum(+) g;lc:lll:culorum( ) za l:;)llnhculorum( ) Toplam
10< 1 - 3 2 6
11-20 1 1 7 8 17
21-30 4 4 9 18 35
31-40 3 3 6 13 25
41-50 7 4 3 14 28
51-60 14 8 20 15 57
61-70 27 12 20 7 66
71-80 22 13 15 17 67
81> 14 5 7 8 34
Toplam 93 50 90 102 335
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incelenmis, blefarit sikayeti olanlarda, olmayanlara gére Demodex
rastlanmas1 2,5 kat, rozase goriilenlerde gorilmeyenlere gore
3 kat daha fazla gorildugu bildirilmistir. Buna gére Demodex
enfestasyonu icin blefarit ve rozase gériilmesi risk faktorii olarak
tanmimlanmistir. Yag gruplarinda ise en digtk 1-25 yas araliginda
goriiliirken 70 yas istinde en yiiksek prevelansa rastlanmigtir.
Romatoid artrit tamili immin supresif tedavi uygulanan
hastalarinda Demodex enfestasyonunun belirli etkisinin olmadig:
belirtilmistir. Aymi arastirialar cinsiyet farkinin enfestasyona
etkisinin olmadigim bildirmiglerdir (17). Bir bagka aragtirma
sonucunda blefaritli hastalarda rastlanma orani %34,9 iken,
blefarit olmayan hasta grubunda %17,4 olarak bulunmustur
(18). Calismamizda benzer yoénli 61-70 yas grubunda en
yiiksek gorillme oranimi rastlandi. Yetmis yas tizerinde ise oran
daha distk goruldi. Bunu yaghlarda sebum miktarinin stabil
olmasina baglayan aragtirclar bulunmaktadir. Bakimi sirasinda
yakinlarindan gectigini diigiindagumuz 7 yasinda erkek hastadan
alinan kirpik 6rneginde calismamizda D. folliculorum gériildi. Yeni
doganlarda bakim sirasinda temasla anneden gecisi yayinlarda
bildirilmigtir. Yaglar1 7-11 arasi 12 kronik bleferoconjunktivit
gorilen hastada rastlandig: bildirilmisgtir (19).

SONUC

Sonug olarak kronik seyirli olan ve gozden kacabilen Demodex
enfestasyonunda tammlamak, bakteriyel,
enfeksiyonlarindan ve alerjik yangidan ayrici tanisinin yapilamasi
gerekmektedir. Yiizde Demodex enfestasyonu rastlanan, rozaseli
hastalarda blefarit sebebi olabilecegi etkene yonelik tani gerekliligi
dikkate alinmasi faydali olacaktir.
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The Distribution of Pathogenic Intestinal Parasites in Sivas Cumhuriyet
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2006-2018
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Arasinda Saptanan Patojenik Bagirsak Parazitlerinin Dagilimi. Turkiye Parazitol Derg 2020;44(1):25-30.
0z
Amag: Caligmamizda, sosyokiiltiirel ve ekonomik degisim icerisinde olan ilimizde, gastrointestinal yakinmalar ile hastanemize
basvuran hastalarda saptanan bagirsak parazitlerinin dagilimlari belirlenerek, bunlarin yas, cinsiyet, yil gibi degiskenlerle iligkisinin
gosterilmesi amaglanmustir.
Yéntemler: Bu ¢alismada, Ocak 2006-Aralik 2018 tarihleri arasinda, Sivas Cumhuriyet Universitesi Arastirma ve Uygulama
Hastanesi'nin, farkhi servis ve polikliniklerden cesitli gastrointestinal sikayetlerle mikrobiyoloji/parazitoloji laboratuvarina
yonlendirilen hastalarda intestinal patojenik parazitlerin dagilimi belirlenmistir. Makroskopik muayene sonrasi, 19,760 digk
6rnegi, Nativ-lugol, gerek duyuldugunda flotasyon, sedimantasyon, trikrom ve modifiye asit-fast, Certest Combo Card test Crypto
+ Giardia+ Entamoeba (CerTest Biotec S.L., Ispanya) yéntemleriyle; 5,814 selofanbant 6rnegi ise direkt mikroskopi ile incelenmis,
sonuglar laboratuvar bilgi sisteminden retrospektif olarak degerlendirilmigtir.
Bulgular: Incelenen orneklerde, ti¢ protozoon ve alt1 helmint tiirii saptanmustir. En sik saptanan parazit protozoonlardan Giardia
intestinalis (%6,9 n=1,363), helmintlerden Enterobius vermicularis (%10,8 n=627) olarak bulunmustur. Calismamizda diger intestinal
parazitlerden Entamoeba histolytica/dispar (%1,5 n=289), Cryptosporidium parvum (%0,3 n=53), Ascaris lumbricoides (%0,2 n=41),
Trichuris trichiura (%0,1 n=23), Hymenolepis nana (%0,1 n=21), Taenia saginata (%2,1 n=299), Dicrocoelium dendriticum (%0,01 n=1)
oranlarinda saptanmigtir.
Sonug: Toprak kaynakh parazitozlarin oraninda, 2006-2018 yillar: icerisinde dustsler saptanirken, yillik pozitif olgu oranlarinda
istatistiksel olarak belirgin bir azalma gorilmemistir. Alt yap1 hizmetlerinin gecen yillar boyunca iyiye dogru gitmesine ragmen,
sanitasyon/temizlik noksanhg: nedeniyle digki ile bulagan parazitozlar ilimizde halen énemini korumaktadur.
Anahtar Kelimeler: Parazitoz, patojenik intestinal parazit, insan, Sivas

ABSTRACT

Objective: The aim of this study was to determine the distribution of intestinal parasites in patients admitted to our hospital with
gastrointestinal complaints in our city harboring sociocultural and economic changes, and to show the relationship between these
parasites and variables such as age, sex and year.

Methods: The distribution of intestinal parasites in patients who suffered from gastrointestinal symptoms and were referred to
our microbiology/parasitology laboratory from various clinics of the Sivas Cumhuriyet University Training and Research Hospital
between January 2006 and December 2018 was determined. After macroscopic examination, 19,760 stool specimens were examined
with Nativ-lugol, if necessary, flotation, sedimentation, trichrome and modified acid-fast, Certest Combo Card test Crypto + Giardia
+ Entamoeba (CerTest Biotec S.L., SPAIN) methods and 5,814 cellophane tape samples were examined with direct microscopy and
the results were evaluated retrospectively.

Results: Three protozoa and six helminth species were identified in the samples studied. The most frequent parasite was found
to be Giardia intestinalis (6.9% n=1.363) from protozoa and Enterobius vermicularis (10.8% n=627) from helminths. Entamoeba
histolytica/dispar (1.5% n=289), Cryptosporidium parvum (0.3% n=53), Ascaris lumbricoides (0.2% n=41), Trichuris trichiura (0.1%
n=23), Hymenolepis nana (0.1% n=21), Taenia saginata (2.1% n=299) and Dicrocoelium dendriticum (0.01% n=1) were among other
intestinal parasites.

Conclusion: Between 2006-2018, while decreases in soil-borne parasitoses were observed, there was no statistically significant
decrease in annual positive case rates. Despite the development of the infrastructure, parasitoses transmitted by lack of sanitation/
cleaning, are still important in our province.

Keywords: Parasitosis, pathogenic intestinal parasite, human, Sivas
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GIRig

Diinya genelinde énemli bir halk saghig: sorunu olarak yerini
hala koruyan parazitozlarin goriilme sikligi ve oranlar: tizerinde;
cinsiyet, yas, sosyoekonomik diizey, kisisel hijyen ahskanliklari,
egitim diizeyi, beslenme, toplu yagsanan yerlerde kalma, toplumsal
gelenekler, yeme aligkanliklari, alt yap: ve mevsimsel degisiklikler
gibi faktorler etkili olmaktadir (1-3). Bagirsak parazitleri, karin
agrisi, bulanti, kusma, ishal, kabizlik, gelisme geriligi, gece
isemesi, alerjik reaksiyonlar, zayiflama, dis giairdatma, agizdan
salya akmasi ve perianal bolge kasintisi gibi belirtilerle kendini
gosterebilmekte, bazen de belirtisiz seyredebilmektedir (2,3).
Herhangi bir kiside saptanan parazitin hafif veya agir bir klinik
tablo olugturup olusturmamasi sosyokiiltiirel, genetik veya
beslenme faktérlerine bagh olarak degisebilmektedir (4).
Parazitozlar, tropikal ve sub-tropikal kusakta, giinimiizde en
yaygin enfeksiyon hastaliklar1 arasinda yer almaktadir. Yiiksek
prevalansi, yaygin gériilmesi ve insan sagligini olumsuz etkilemesi
nedeniyle, bagirsak parazit enfeksiyonlar1 énemli halk saghg
sorunudur (1,5).

Paraziter hastaliklarin géralme sikligi sosyoekonomik kogullara
ve bolgelere gore degisimler gosterebilmektedir. Bu nedenle
belli bélgelerdeki insan toplulugu icinde, parazit etkenlerinin
sikhiginin saptanmasi, 6nleyici girisimlerin, tedavi stratejilerinin
geligtirilmesi yoniinden 6nem tagimaktadir (4-6). Bizim
calismamizda daiilkemizin, 28.488 km™lik bitytik bir yiizol¢iimiine
sahip, farkli sosyokiltiirel ve ekonomik degisim icerisinde
olan Sivas ilinde, son 13 yilda, gastrointestinal yakinmalar
ile hastanemize bagvuran hastalarda belirlenen bagirsak
parazitlerinin dagihmlarinin  belirlenmesi, bu dagilimlarin
yas, cinsiyet, yil gibi degiskenlerle iligkisinin gosterilmesi
amaclanmigtir. Calismamizin, bolgemizin parazitik haritas: ile

ilgili olarak, literatiire katk: sunacagim diigtinmekteyiz.

YONTEMLER

Ocak 2006-Aralik 2018 tarihleri arasinda, Sivas Cumbhuriyet
Universitesi Aragtirma ve Uygulama Hastanesinin, farkl
servis ve polikliniklerden cesitli gastrointestinal sikayetlerle
yonlendirilen 19,760 digk: 6rnegi, makroskopik muayene sonrasi,
Nativ-lugol, gerek duyuldugunda flotasyon, sedimantasyon,
trikrom ve modifiye asit-fast, CERTEST Combo Card test
Crypto+Giardia+Entamoeba (CerTest Biotec S.L., Ispanya)
yontemleriyle; 5,814 selofanbant (SB) 6rnegi ise direkt
mikroskopi ile incelenmis, sonuglar laboratuvar bilgi sisteminden
retrospektif olarak degerlendirilmigtir. Caligmamizda, patojen
olmayan ve kayitlar1 diizensiz olan parazit turleri degerlendirme
dig1 birakilmigtur.

Sivas Cumhuriyet Universitesi Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu'ndan olur alinmigtir (07.08.2019 tarih
ve 2019-08/08 No’lu Karar).

istatistiksel Analiz

Istatistiksel analiz icin SPSS for Windows 23.0 programi
kullanilmig, verilerin  degerlendirilmesinde ki-kare testi ve
regresyon analizi uygulanmigtir. P<0,05 anlamlilik degeri olarak
kabul edilmigtir.

BULGULAR

Caligmamizda 13 yila ait incelenen tim 6rnekler ve pozitif olgular
cinsiyet ve pozitiflik gérilme oranlarina gére degerlendirildiginde,
cinsiyet popiilasyon dagilimi oranlarinda (p=0,629) ve cinsiyetlere
gore pozitiflik oranlarinda (p=0,789), istatistiksel olarak anlaml
bir fark tespit edilememistir (Tablo 1).

Incelenen tim ornekler ve pozitif olgular yas gruplarma gore
istatistiksel olarak ki-kare testinde analiz edildiginde; cinsiyet
popilasyonlarinda, yas grubunun érnek sayisina gore, pozitif olgu
sayis1 oraninda, istatistiksel olarak anlaml bir fark akmamigtir
(p=0,637). Fakat, farkli yas gruplarindan, 0-15 ile 31-45 yas grubu

Tablo 1. 2006-2018 yillar1 arasi incelenen disk: ve selofanbant 6rnek sonuglarinin cinsiyete gére dagilimi

Diski 6rnekleri Selofanbant 6rnekleri Toplam incelenen 6rnekler
Cinsiyet incelenen érnek | + incelenen érnek | + incelenen érnek +

Say1 % Say1 % Say1 % Say1 | % Say1 % Say1 %
Kadin 10,206 51,6 1,064 5,4 2,866 49,3 337 5,8 13,072 51,1 1,401 5,5
Erkek 9,554 48,4 1,026 5,2 2,948 50,7 327 5,6 12,502 48,9 1,353 5,3
Toplam 19,760 100 2,090 10,6 5,814 100 664 11,4 25,574 100 2,754 10,8
+: Pozitif olgu

Tablo 2. Yas gruplar ve cinsiyete gore toplam incelenen érnek (Digki+selofanbant) ve pozitiflik dagilim oranlar

Cinsiyet
Yas Kadin (%) Erkek (%) Toplam

incelenen olgu +8ay1 | +% incelenen olgu +8ay1 | +% incelenen olgu +8ay1 | +%
0-15 3,902 451 3,5 4,163 461 3,7 8,065 912 3,6
16-30 3,823 397 3,0 3,454 363 2,9 7,277 760 3,0
31-45 2,077 199 1,5 1,794 181 1,5 3,871 380 1,5
46 > 3,270 354 2,7 3,091 348 2,8 6,361 702 2,7
Toplam 13,072 1,401 10,7 12,502 1,353 10,8 25,574 2,754 10,8
+: Pozitif olgu
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arasinda (p=0,015) ve 31-45 ile 46> yags grubu arasinda (p=0,049),
istatistiksel olarak anlaml fark ¢ikmigtir (Tablo 2).

Digski ve SB inceleme sonuglarina gore belirlenen patojenik
bagirsak parazitlerinin tir dagilimina gore ve yillara gére say1 ve
yuzde dagilimlar1 Tablo 3, Tablo 4, Tablo 5’te gosterilmistir.
Yapilan regresyon analizinde, yillara goére parazit tiirlerinin
dagilimlar1 degerlendirildiginde; A. Iumbricoides (p=0,002), T.
trichiura (p=0,011), H. nana (p=0,002) gorilmesinde azalma
oldugu gérulmiistir (p<0,05). D. dendriticum, 13 yilda sadece 1
kez kesin pozitif olarak saptanmigtir. E. vermicularis (p=0,775), T.
saginata (p=0,137), E. histolytica/dispar (p=0,018), G. intestinalis
(p=0,108), C. parvum (p=0,001) ile enfekte olgu gériilmesinde,
istatistiksel olarak anlamli bir azalma olmadig: belirlenmistir

(p>0,05) (Tablo 4, Tablo 5). C. parvum, 2009 sonrasinda rutin
laboratuvar testlerine dahil edilmeye baglanmigtir (Tablo 4).

Toplam digki érneklerinin inceleme sonuclarinin, yillara gére
regresyon analizinde, pozitif olgu oranlarinda istatistiksel olarak
anlamli bir farkhilik bulunamamigtir (p=0,836) (Sekil 1).

Sekil 1 ve Sekil 2'de, 2006-2018 yillar: arasi, sirasiyla digk: ve SB
érneklerinde pozitif ¢ikan bagirsak parazitlerinin, o yil incelenen
toplam 6rneklere gére ytuzde oranlar: gosterilmigtir.

TARTISMA

Bagirsak parazitlerinin kaynagi, parazitozlu insanlar olup, kist,
ookist, yumurta ve larvalarin cevreye yayilmasiyla, dogrudan,

Tablo 3. 2006-2018 yillar1 arasinda saptanan patojen bagirsak paraziti tiirlerinin dagilim oranlar:

2006-2018 Diski 6rnekleri

Kadin (n=10,206)

Erkek (n=9,554) Toplam (n=19,760)

Parazitler

Say1 % Say1 % Say1 %
Giardia intestinalis 590 5,8 773 8,1 1.363 6,9
Entamoeba histolytica/dispar 139 1,4 150 1,6 289 1,5
Cryptosporidium parvum 30 0,3 23 0,2 53 0,3
Ascaris lumbricoides 28 0,3 13 0,1 41 0,2
Trichuris trichiura 16 0,2 7 0,1 23 0,1
Hymenolepis nana 10 0,1 11 0,1 21 0,1
Taenia saginata 188 1,8 111 1,2 299 1,5
Dicrocoelium dendriticum - 0,0 1 0,01 1 0,01
2006-2018 Selofanbant 6rnekleri

Kadin(n=2,866) Erkek(n=2,948) Toplam (n=5,814)
Taenia saginata 23 0,8 14 0,5 37 0,6
Enterobius vermicularis 377 13,2 250 8,5 627 10,8

Tablo 4. 2006-2018 yillar1 arasinda digkida saptanan patojen bagirsak paraziti tirlerinin dagilim oranlar:

vl G.i* E.h.* C.p.* AL* T.t.* H.n.* T.s.* D.d.* +/m***

Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%) Say1 (%) | Say1 (%) | (%)
2006 | 96(7,2) 15 (1,1) 0(0,0) 5(0,4) 2(0,1) 4(0,3) 1612 | 0(0,0) 138/1,334 (10,3)
2007 | 131900 |17(1,2) 0(0,0) 3(0,2) 3(0,2) 3(0,2) 19(1,3) | 0(0,0) 176/1,463 (12,0)
2008 | 111(76) | 16(1,1) 0(0,0) 5(0,3) 4(0,3) 4(0,3) 21(1,4) | 0(0,0 161/1,454 (11,1)
2009 | 95(4.2) 13 (0,6) 3(0,1) 5(0,2) 3(0,1) 3(0,1) 24(1,1) | 0(0,0 146/2,250 (6,5)
2010 | 131(64) | 17(0,8) 4(0,2) 3(0,1) 2(0,1) 1(0,01) 25(1,2) | 0(0,0) 183/2,042 (9,0)
2011 | 121(7,9) | 16(1,0) 0(0,0) 4(0,3) 1(0,1) 0(0,0) 15(1,0) | 0(0,0) 157/1,539 (10,2)
2012 11285 | 21(1,6) 0(0,0) 2(0,2) 1(0,1) 3(0,2) 28(2,1) | 0(0,0 167/1,322 (12,6)
2013 | 93(7,6) 15(1,2) 0(0,0) 3(0,3) 2(0,2) 0(0,0) 21,8 | 00,0 135/1,222 (11,0)
2014 | 138(11,2) | 27(2,2) 6(0,5) 4(0,3) 3(0,2) 2(0,2) 373,0) | 1(0,1) 218/1,237 (17,6)
2015 | 79 (8,4) 21(2,2) 8(0,8) 2(0,2) 0(0,0) 0(0,0) 1415 | 00,0 124/944 (13,1)
2016 | 92(6,9) 26 (1,9) 10 (0,7) 2(0,1) 2(0,1) 1(0,1) 25(1,9) | 0(0,0 158/1,343 (11,8)
2017 | 105@45) | 59(2,5) 13 (0,6) 2 (0,01) 0(0,0) 0(0,0) 2511 | 0(0,0) 204/2,342 (8,7)
2018 | 59 (4,7) 26 (2,1) 9(0,7) 10,1 0(0,0) 0(0,0) 28(22) | 0(0,0) 123/1,268 (9,7)
Topl. | 1.363(69) |289(1,5  |53(0,3) 41(0,2) 23(0,1) 21(0,1) 299 (1,5 | 1(0,01) ?i%?(g)/ 19,760

* G.i.: Giardia intestinalis, E.h.: Entamoeba histolytica/dispar, C.p.: Cryptosporidium parvum, A.L: Ascaris lumbricoides, T.t.: Trichuris trichiura, H.n.: Hymenolepis nana, D.d.:
Dicrocoelium dendriticum, **: C. parvum 2009 sonrasinda rutin testlere dahil edilmeye baglanmistir, ***: Y1l toplam diskida pozitif olgu/y1l incelenen toplam digk: 6rnek
sayist (Yil digkida saptanan toplam parazit %)
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Tablo 5. 2006-2018 yillar1 arasinda selofanbant’ta saptanan

bagirsak paraziti tiirlerinin dagilim oranlar

Yil E.vermicularis | T.saginata | +/n

Say1 (%) Say1 (%) (%)
2006 30(11,2) 2(0,7) 32/268 (11,9)
2007 42 (12,3) 2(0,6) 44/342 (12,7)
2008 50 (13,1) 2(0,5) 52/383 (13,6)
2009 45(9,3) 1(0,2) 46/483 (9,5)
2010 67 (16,5) 4(1,0) 71/405 (17,5)
2011 41 (8,2) 3(0,6) 44/503 (8,7)
2012 46 (9,2) 3(0,6) 49/500 (9,8)
2013 33(7,1) 1(0,2) 34/468 (7,3)
2014 115 (23,1) 6(1,2) 121/498 (24,3)
2015 35(7,8) 1(0,2) 36/446 (8,1)
2016 35(7,2) 3(0,6) 38/487 (7,8)
2017 45 (8,8) 4(0,8) 49/513 (9,6)
2018 43(8,3) 5(1,0) 48/518 (9,3)
Toplam 627 (10,8) 37 (0,6) 664/5814 (11,4)
#+. Y1l toplam selofanbant’ta (SB) poritif olgu/yl incelenen toplam SB érnek
sayis1 (Y1l SB'da saptanan toplam parazit %)

" T saginata

G. intestinalis E. histolytica / dispar

A. lumbricoides T. trichiura

uD. dendriticum

BC parvum
WH. nana

Toplam

2006*
1381334 1761463 1611454 1

2009 2010 2011

* Yil Poritif diski Olgu sayisi/ Yilik incelenen disla rnei sayist.

2012 2013 2014 015
462250 1832042 1571539 1671322 13122 2181237 124844 1581343 2042342 123/1268 2.09019.760

2016 2017 2018 Toplam

Sekil 1. 2006-2018 yillar1 arasi, digki 6rneklerinde pozitif ¢ikan

patojenik bagirsak parazitlerinin, o yil incelenen toplam digk:

oérneklerine

gore yiizde oranlari (%)

toprakta bir gelisim gecirdikten sonra ya da bagka bir canliyr
araa olarak kullanmasiyla gerceklesebilmektedir (2,3). Bagirsak
parazitlerinde en sik bulas yolunun, enfektif sekillerin agiz
yolu ile alinmas: oldugu bildirilmektedir (4,7). Bagirsak paraziti
saptanma oranini etkileyen faktérlerden bazilar: sosyoekonomik
ve sosyokiiltiirel nedenler olup bélgelere gére degismektedir

(5,6,8).

Tizemen ve ark. (9) bildirdigine gore farkl iilkelerden bildirilen
aragtirma sonuglarindan; Yunanistan'da %11,4, Katar'da %8,7,
Nepalde %30,1, Isve¢’de %17,0 oraminda bagirsak paraziti
pozitifligi saptanmus; yurtdisi bagka bazi caligmalarda ise,
Filistin'de %32,0-41,5 (10), Sudan’da %62,5 (11), iran'da %19,3
(12), Arnavutluk'ta %24,9 (13), Panama'da %47,4 (14) olarak
tespit edilmigtir.

o E. vermicularis uT. saginata Toplam

30

25

20

15

o N WA = =

/B BE BE BN BN BN BN FE BN BN RS BN BE BE

4 m |
2000 2007 208 2000 2010 2011 02 20 2014 2015 2016 2017 208 Toplam
32268 44341 S2383 L6483 TLMIS  A4S03 4900 34468 LUAOS 36446 38487 49513 SIS G64/58M
* Y1 Poziif Selofanbant Olgu sayst / Vilic incelenen Selofanbant omei

Sekil 2. 2006-2018 yillar1 arasi, selofanbant 6rneklerinde

pozitif ¢ikan bagirsak parazitlerinin, o yil incelenen toplam
selofanbant 6rneklerine gore yiizde oranlar1 (%)

Subtropikal kugakta yer alan yurdumuzda bagirsak parazitlerinin
yayginligi, cografi farkhilik gostermektedir. Toplu yasanmilan
yerlerde yayginhgmin arttif;; sosyoekonomik durum, iklim
sartlari, altyap1 sorunlari hatta kullanilan yéntemlere goére
ise degistigi bildirilmektedir (4). Ulkemizin farkh cografi
bolgelerindeki tiniversite hastanelerinde bagirsak parazitlerinin
yayginlign ile ilgili; parazitlerin gorilme sikhigi, farkhi gruplara
(yas, klinik, bagvuru sayis1 vb.), kullanilan laboratuvar metodu,
bolgesel farkliliklar, sosyoekonomik diizey ve patojen olanlarin
calismaya dahil edilip edilmemesi vb. gz éntinde bulundurularak,
bircok caligma yapilmistir (4,6-9,15-27). Marmara Bélgesinde
%3,6-10,7 (4,8,9,25); Ege Bolgesinde %9,3-13,2 (6,21); Akdeniz
Bolgesinde %21,0 (19); ic Anadolu Bolgesinde %10,5-28,5
(16,17,20,24,26); Karadeniz Bolgesinde %2,2 (18); Dogu Anadolu
Bolgesinde %17,2- 34,1 (7,23); Giineydogu Anadolu Bélgesi'nde
%14,9-36,4 (22,27) oranlarinda parazit saptanmigtir.

Sivas’ta 1993-2006 yillar1 arasinda yapilan ¢alismalarda bagirsak
paraziti saptanma oram1 %10,5-28,7 oraninda bildirilmigtir
(16,20,24). Bizim c¢aligmamizda ise bu oran %10,8 olarak
bulunmugtur. Bu veriler 1s131nda, 6zellikle 1999-2018 yillar
arasinda, parazit saptanma oraninda bazi degisimler olsa da,
biyiik bir azalma olmadig1 gozlenmektedir. Ozellikle patojen
bagirsak parazitlerinin ele alindig: bu ¢caligmada, en sik saptanan
parazitler, protozoonlardan G. intestinalis (%6,9), helmintlerden
ise E. vermicularis (%10,8) olup, Sivas’ta yapilan diger caligmalarda
sirasiyla, 1993-2006 yillar: arasinda %12,4, %5,9 (16), 1999-2000
yillar1 arasinda %5,5, %3,6 (24), 2002-2004 yillar1 arasinda da
%3,7 ve %5,4 olarak bildirilmistir (20). Ulkemizin diger bircok
bolgesinde yapilan caligmalarda protozoonlardan G. intestinalis
yine en fazla saptanan tiir olup, énemini halen korumaktadir
(8,9,17,19,21,23,25). Oysa Eksi ve ark. (22) Gaziantep'te
en sik E. histolytica/dispar’a, Zeyrek ve ark. ise Sanlwrfada
en sik A. lumbricoidese rastlandigini bildirmektedirler (27).
Gorulduga tizere sonuglarimiz, ilkemizin diger bolgelerinde
yapilan bircok calisma ile uyumluluk géstermektedir. flimizin
altyap: hizmetlerinde 6nemli iyilesmeler olsa da; yillik veriler
incelendiginde, &zellikle 2014-2018 yillar1 arasinda bu tiirden
protozoon hastaliklarinda, az da olsa yiikselme goriilmektedir
(Sekil 1 ve Sekil 2). Bu durumun, son 5-6 yildir gerek tilke icinden,
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gerekse de tlke digindan (Afgan, Suriyeli, vb. miilteciler) gé¢ler
ve bu gé¢menlerin hastanemizden saglik hizmeti almalarinin bir
yansimast olabilecegini diisinmekteyiz.

E. histolytica/disparin dunya ntfusunun %10,2’sini etkiledigi
bildirilmektedir (5,7). Sivas’ta Degerli ve ark. tarafindan 2002-
2004 yillar1 arasinda %2,4 oraminda saptanan E. histolytica/
dispar (20), calismamizda %1,5 olarak bulunmustur. Ulkemizin
diger farkhi bélgelerinde, 2003-2012 yillar1 arasini kapsayan
farkhh calismalarda, E. histolytica/dispar orami %0,2-13,4 arasi
saptanmistir (4,6-9,17,19,21-23,25-27). Akyar ve ark. (15)
Istanbul'da yaptiklar1 caligmada %5,2 oraninda E. histolytica/
dispar oranina rastlayarak “mikroskopik inceleme yonteminin, yiiksek
ozgulliik, diisiik duyarlhilik gosterdigini, yapilan ¢alismalarda diskida
antijen saptanmasimin kiiltiir ve izoenzim saptanmasi kadar duyarl
ve Gzgiil oldugunu” bildirmislerdir. Ulkemiz disindan, Panama'da
yapilan calismada hic E. histolytica/dispara rastlanmadigy (14),
diger farkli yurtdigi aragtirmalarda ise %0,72-40,6 oranlarinda
pozitiflige rastlandig: bildirilmistir (10,13,28).

Caligmamizdaki hasta popilasyonunun %51,1'ini kadinlar,
%48,9'unu ise erkekler olusturmus; pozitif olgular kendiicerisinde
degerlendirildiginde, kadin (%10,7) ve erkek (%10,8) oranlarn
birbirine yakin bulunmustur (p>0,05). Bu konuda ¢aligmamizi
destekleyen caligmalar bulundugu gibi (7,18,23,27); kadin (19,20)
ve erkek popiilasyonu arasindaki farkin anlamli oldugunu gosteren
aragtirmalara da rastlanmaktadir (4,6,16,17,21,22,24,25).
Incelenen 25,574 érnekten, pozitif ¢ikan 2,754 parazit olgusunun
1,049 (%38,1)'unda helmint, 1,705 (%61,9)’inde de protozoon
enfeksiyonu saptanmigtir. Bulunan degerler, ilimizde yapilan
diger caligmalara benzerlik goéstermektedir (16,20,24). Diger
bircok yurtici ve yurtdig: aragtirmact da protozoon oranlarinin,
helmintlere gére daha fazla gérildigini bildirilmistir
(4,11,13,17,28).

Geohelmintlerden A. lumbricoides ve T. trichiura’da yillar icerisinde
istatistiksel olarak anlamli bir azalis gézlenmigtir (p<0,05). Bu
tiirden parazitler bazi yerlerde hala 6nemini korurken (13,27,28);
bircok ¢alisma, bizim ¢alismamizda oldugu gibi, toprakla bulasan
helmintlerin azalmakta oldugunu gostermektedir (4,8,17,20,26).
Ozellikle de ¢ocuklarin ve genglerin, internet, bilgisayar gibi
oyunlarla meggul olup; disarida toprakla oyun oynama vakitlerini
azaltmalari, okul bahgelerinin asfaltlakaplanmasi, park alanlarinin
suni malzeme ile kaplanmasi sonucu, toprakla temasin azalmasi,
bu tirden parazitlerdeki dusiisiin nedenlerinden olabilecegini
akla getirmektedir.

E. vermicularis’in, yurdumuzda 6zellikle cocukluk yas grubunda,
stk gorilen bir helmint oldugu bildirilmektedir (3,4,6,7,16,20).
E. vermicularis prevalansi, yurdumuzun farkh bélgelerinde %2,0-
%34,4 arasinda degismektedir (4,8,16,18-21,24). Calismamizda
5,814 SB 6rneginin 627’sinde, %10,8 oraninda E. vermicularis
yumurtasi saptanmigtir. Bu oran yurdumuzdaki bir¢ok ¢alismadan
ve merkezimizde 6nceki yillarda yapilan calismalarin, verilerinden
daha yiiksek bulunmustur (4,8,16,18,19,21,24). Atas ve ark. (16)
ise 1993-2006 yillar1 arasinda Sivas’ta yaptiklar1 ¢alismada E.
vermicularis'e, %34,4 gibi yiiksek bir oranda, rastlamislardir.
Caligmamizda, %2,1 oraninda belirlenen T. saginata orani, ¢ig
kofte vb. ¢ig veya az pigmis et titketimi aligkanh@inin fazla
oldugu baz illerinden yiiksek bulunmustur. Bu oran1 Cengiz ve
ark. (7) Van'da %0,4, Zeyrek ve ark. (27) Sanhurfa'da %0,1, Eksi
ve ark. (22) Gaziantep’te %0,1, Culha (19) Hatay'da %0,7 olarak
bulmuglardir. Sadece Kuk ve ark. (23) Elazig'daki ¢caligmalarinda
(%2,4), calismamizdan yiiksek bulunmustur.

Yillara gore parazit goralme sikligi ele alindiginda, istatistiksel
olarak anlaml bir fark bulunamamigtir (p>0,05) (Sekil 1 ve Sekil
2). Usluca ve ark. (6) 2005-2008 arasinda, istatistiksel olarak
anlamli bir fark bulamadiklarini, “daha dnceki ¢aligmalarimn
sonuglariyla karsilastinildiginda da parazit saptanma oranlarinda
azalma olmadigini” belirtmislerdir. Bu gibi nedenlerle, bagirsak
parazitlerinin tilkemiz icin halen énemli bir saglik sorunu olmaya
devam ettigi, bizim ¢aligmamizin yani sira, diger bir¢ok calismanin
sonu¢larindan da anlagilmaktadir (4,6,7,25-27).

Daha 6nce yapilan ¢aligsmalarda, intestinal parazitlerin 6zellikle
cocuk ve geng erigkinlerde daha yiiksek oranda gérilldagii; bunun
da temizlik aligkanhginin ézellikle bu yas grubunda tam olarak
gelismemesine bagh olabileceginin dustunildagi bildirilmigtir
(4,6,11,12,15,21,22,25). Caligmamizda da 6zellikle 0-30 yas
grubu arasina yogunlagma oldugu, 31-45 arasinda dusiis oldugu,
46 ve uzeri tekrar yikselme oldugu gérulmektedir.

SONUC

Parazitozlarin etkin olarak taninmasi ve bagariyla tedavisi i¢in
uygun 6rnek kabulii ve duyarlhilig: yiiksek inceleme yéntemlerinin
kullanimi  yayginlagtirilmahidir. Yillar arasinda, pozitif olgu
oranlarinda belirgin bir farklilik bulunamamgstir. Her ne kadar
toprak kaynakli parazitozlarin oraninda dugmeler gériilmiisse de,
alt yap1 hizmetlerinin iyiye dogru gitmesine ragmen, sanitasyon/
temizlik noksanhig digkisi ile bulagan parazitozlar, ilimizde halen
6nemini korumaktadir. Benzer caligmalarin ileriki dénemlerde
de, farkli zaman araliklarinda tekrarlanmasi, bélgemizde giincel
paraziter hastaliklarin  dagihmmin saptanmasi ve saghkl
bireylerin yetigtirilmesi agisindan énemli olacaktir.

TESEKKUR

Istatistiklerin yapilmasinda yardimci olan Sivas Cumhuriyet
Universitesi Tip Fakiiltesi, Biyoistatistik Anabilim dah 6gretim
iiyesi Prof. Dr. Yalgin Karagoz'e tesekkiir ederiz.

* Etik

Etik Kurul Onay1: Sivas Cumhuriyet Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulundan olur alinmistir
(07.08.2019 tarih ve 2019-08/08 No'lu Karar).

Hasta Omnayi: Dr.Ahmet Duran Atag'in Sivas Cumbhuriyet
Universitesi Aragtirma ve Uygulama Hastanesi biinyesinde
bulunan 2006-2018 yillar1 arasina ait parazitoloji laboratuvar
verilerini hasta mahremiyeti ve gizliligine uymak kosulu ile
bilimsel olarak kullanmasinda bir sakinca bulunmamaktadir.
Hakem Degerlendirmesi: Editérler kurulu tarafindan
degerlendirilmistir.

Finansal Destek: Herhangi bir yerden, herhangi bir finansal
destek alinmamigtir. Analizler i¢in gerekli bilgisayar, kagit, yazici

vb. kendi imkanlarimizla saglanmigtur.
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Antihelmintik Ativite icin Bir Model Organizma:
Caenorhabditis elegans ve Nigella sativa

A model Organism for Antihelminthic Activity: Caenorhabditis elegans
and Nigella sativa
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0z

Amag: Calismamizda Nigella sativanin antihelmintik aktivitesi, bir model organizma olan Caenorhabditis elegans’lar (C. elegans)
iizerinde test edilmisgtir.

Yéntemler: Calisma icin N2 (yaban tip) C. elegans ve Escherichia coli OP50, Minnesota Universitesi Ceanorhabditis Genetik
Merkezi'nden satin alindi. C. elegans’lar NGM (Nematode Growth Medium) kat1 kiltiir ortaminda biiyiitiildi. Senkronizasyonu
yapilarak erigkin nematotlar %1, %0,1, %0,01, %0,001, %0,0001’lik konsantrasyonlarda Nigella sativa tohum yagina maruz
birakildi. Calismada, 18 gin boyunca, deney ve kontrol grubundaki biitiin nematotlar élinceye kadar her gin canh ve 6li
nematotlar kaydedildi. Yutak pompalamasi duran nematot 6lii olarak kaydedildi.

Bulgular: Calisma bulgularimiz incelendiginde %1’lik konsantrasyonda petrilerdeki biitiin nematotlarin dérdiinci giin sonunda
oldigi gorilda. Buna ilaveten %0,1’lik konsantrasyonda besinci giin sonunda hi¢ canli nematoda rastlanmazken, %0,01’lik
konsantrasyonda ise 13’iincii giin sonunda petrilerdeki buitin nematotlarin 6ldugii tespit edildi. Veriler istatistiksel olarak
incelendiginde %0,1, %0,01, %0,001'lik konsantrasyon gruplar: ile kontrol grubu arasindaki fark anlamhyd: (p<0,05).

Sonug: Helmintlerin genellikle makroskobik boyutta olmasi ve birgogunun kiiltiiriniin yapilarak laboratuvar ortaminda
iretilememesi bilimsel ¢alismalar i¢in biiytik bir engeldir. Bu calismada, antihelmintik aktivite ¢aligmalarinda C. elegans’in iyi bir
model olabilecegi ve Nigella sativa’min antihelmintik etkisi gosterilmistir.

Anahtar Kelimeler: Caenorhabditis elegans, antihelmintik aktivite, Nigella sativa

ABSTRACT

Purpose: In our study, antihelminthic activity of Nigella sativa was tested on a model organism Caenorhabditis elegans (C. elegans).
Methods: N2 (wild type) C. elegans and Escherichia coli OP50 were purchased from the University of Minnesota, Ceanorhabditis
Genetic Center for the study. C. elegans were grown in NGM (Nematode Growth Medium) solid culture medium. After
synchronization, nematodes in adult form were exposed to Nigella sativa seed oil at concentrations of 1%, 0.1%, 0.01%, 0.001%
and 0.0001%. The study continued for 18 days until all nematodes in the experimental and control groups died. Alive and dead
nematodes were recorded every day. The nematodes in which pharengeal pumping stopped was recorded dead.

Result: According to our findings, all nematodes died at the end of the fourth day at a concentration of 1%. In addition, no alive
nematod was observed at the end of the fifth day at concentration of 0.1%; whereas at the end of the 13% day all nematodes died
at concentration of 0.01%. When the data were analyzed statistically, the difference between at concentrations of 0.1%, 0.01%,
0.001% and the control group was significant (p<0.05).

Conclusion: The fact that helminths are usually macroscopic in size and most of them cannot be produced in the laboratory
by culturing is a major obstacle for scientific studies. Our study has shown that C. elegans can be a good model in studies of
antihelmintic activity and that Nigella sativa has an anthelmintic effect.

Keywords: Caenorhabditis elegans, antihelminthic activity, Nigella sativa
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GIRig

Helmintiasis, 0zellikle gelismekte olan itilkelerde olduk¢a
yaygin, bircogu zoonoz, 6énemli paraziter hastaliklardandir.
Helmint enfeksiyonlari, gelisme c¢aglarinda fiziksel biyume ve
entelektiiel gelisim geriliginin en énemli nedenlerinden biridir
(1). Bununla birlikte, egitim, ekonomik kayip ve halk saghg
6nemine ragmen, tip ve uluslararas: saglik kuruluglan tarafindan
biiyiik 6l¢iide ihmal edilmektedir (1). Yapilan ¢aligmalar helmint
enfeksiyonlarinin, infekte ¢ocuklarin okul performansi ve tlke
gelecegindeki etkilerinden s6z etmektedir (2). Bunun yam sira
entelektiiel gelisim acisindan bu enfeksiyonlarin bilis ve egitim
basgaris: tizerine zararli bir etkisi olabilecegi de bildirilmigtir (2-4).
Bunlarin sonucunda insanlarin antihelmintik ilaclara yonelmesi
direng gelisiminin de sebeplerinden olmustur (5,6).

Son yillarda bitkisel kokenli ilaglarin kullanimi her gecen giin
artmaktadir. Bircok bitki ¢esitli hastaliklarda tedavi arac
olarak kullanilmakta ve sentetik ilaglar1 aratmayacak etkiler
gorilmektedir. Ozellikle ilacina direnc gelistiren patojenlerin
eradikasyonunda bitkilerden elde edilen iriinler, geleneksel
tedavi metodu olarak eski zamanlardan beri kullanilmaktadir.
Tibbi bitkilerin antihelmintik aktiviteleriyle ilgili ¢aligmalar
olduk¢a azdir. Bunun sebeplerinden biri de helmintlerin
bircogunun laboratuvar ortaminda kilturinin yapilamamasidir.
Bundan dolay: genellikle bu gibi ¢aligmalarda rat ya da fare gibi
laboratuvar hayvanlari, model olarak tercih edilmektedir. Ancak
bilinmektedir ki hayvan ¢aligmalari, fazla is giicii gerektirmesi,
calisgma alanmi sikintisi ve pahali olmasi gibi bircok problemide
beraberinde getirmektedir.

Caenorhabditis elegans (C. elegans), subesi; Nematoda, sinifi;
Secernentea, takimi; Rhabditida, ailesi; Rhabditidae, cinsi;
Caenorhabditis, tirt; Caenorhabditis elegans olan, iplik kurdu
olarak da adlandirilan bir nematotdur (Sekil 1). Eriskin bir
kurtcugun boyu bir milimetre civarindadir, bu nedenle incelemek
i¢in stereo mikroskop kullanilir. Biiyiime ve iireme i¢in nemli
bir ¢evre, oda sicakligi, atmosferik oksijen ve besin olarak da
bakteriye ihtiya¢ duyar. Laboratuvar da bakim ve tretimi ¢ok
kolaydir. Erigkinleri bir mm boyunda oldugu i¢in laboratuvarda
cok az yer kaplar, rutin uygulamamalar icin petri kaplar1 ve bir
mikroskop yeterlidir. Erkek ve hermafrodit olmak iizere iki
cinstir. Hermafroditi sperm ve yumurta tretir ve kendi kendini
doller. Erkek sadece sperm tiretir ve déllemek icin hermafrodite
ihtiya¢ duyar. Hermafroditin kendi kendine déllenmesi sonucu
yine hermafrodit olusurken, spontan olarak yaklagik 1:1000
olasilikla X kromozom ayrilamamasi sonucu erkek olusabilir.

C. elegans (L4 Form)

Sekil 1. C. elegans mikroskobik goriiniimii (40x)

Erkek spermiyle dollenme sonucu ise erkek ve hermafrodit esit
oranda olugur. Erigkin bir hermafrodit yagami boyunca yaklagik
300 yumurta birakabilir (7,8).

C.elegans’lardaki yutak ve omurgahlardaki kalbin ortolog
olabilecegini dustindiren teoriler vardir. Bunlardan ilki hem
omurgali kalbi hem de C. elegans yutagi cift cekirdekli kas
hucrelerine sahiptir ve liimenleri boyunca materyalleri tagirlar.
Her iki organ da organizmanin yagaminin strekliligi icin devaml
pompalama yaparlar. Tkincisi ise, her iki organinda benzer uyar1
ileti sistemi vardir. Kasilmalar bir gap junction ile senkronize edilir
ve bunlar kas hiicrelerine bitigiktir. Néronal uyar: yoklugunda da
kasilmalar devam edebilir (9,10). Bu sebeple yutak pompalamasini
kaybetmis C. elegans 6lu olarak kabul edilir.

Galismamizda Nigella sativa (¢érek otw)nin antihelmintik
aktivitesinin, bir model organizma olan C. elegans’lar iizerinde
test edilmesi amag¢lanmigtir.

YONTEMLER

Nigella sativa Tohum Yag1’nin Eldesi

Nigella sativa tohumlari Sivas’ta satiga sunulan beg farkli saticidan
esit miktarda alindi, yikanip kurutulduktan sonra é6gutilda.
Ogiitiilen tohumdan 100 gr tartilarak soxhlet cihazinda petroleum
ether (Sigma 77399) ile sekiz saat 40-60 °C’de ekstraksiyona tabi
tutuldu (11). Elde edilen ekstrakt evaporatére alinarak petroleum
ether tamamen uguruldu.

C. elegans Temini

Caligma icin N2 (yaban tip) C. elegans ve Escherichia coli OP50,
Minnesota Universitesi Ceanorhabditis Genetik Merkezi

(USA)’'nden satin alindi.
C. elegans Kiiltiir islemleri

Deneylerde kati kiiltiir ortami kullanildi. Bu amagla standart
Nematode Growth Medium (NGM) olarak adlandirilan NGM agar
ortami hazirlandi.

Luria Broth Hazirlanmasi

BactoTryptone (5 g), Yeast Extract (2,5 g), NaCl (5 g), 1 M Tris (5
mlL) tartilarak 500 mL deiyonize suda eritildi. 125°C’de 15 dakika
otoklavlandiktan sonra sogutuldu.

Escherichia coli OP50 Susunun Hazirlanmasi

Hazirlanan Lauria Broth icine Escherichia coli OP50 susundan
ekilerek 37 °C’de 24 saat bekletildi.

Nematot Growth Media (NCM) hazirlamasi:

NaCl (3 g), Peptone (2,5 g), Agar (20 g) hassas terazide tartimlar:
yapilarak 1 L deiyonize su icerisinde eritildi. 125 °C’de 15 dakika
otoklavlandiktan sonra 55 °C’ye kadar sogutuldu. Daha énceden
hazirlanan ve 0,2 pm gézenekli filtrelerden stzilen 1 mL 1 M
CaCl,, 1 mL 5 mg/mL kolesterol, 1 mL 1M MgSO, ve 25 mL 1 M
KPO, (pH:6) besiyerine eklenerek homojenizasyonu saglandi.
Medium pH: 6'ya ayarlandi. Calisma icin i¢inde etken madde
bulundurulan NGM’ler hazirlanana kadar 55 °C’de bekletildi.

C. elegans’larin iretilmesi ve pasajlanmasi i¢in hazirlanan
NGMden, alti mm ¢apindaki petrilere 10 mL aktarilarak oda
1s1sinda katilagana kadar bekletildi. Uzerine tretilen E. coli OP50
sugundan 200 pL eklenerek kurumas: beklendi. Petrilere C.
elegans’lar pasajlanarak ¢ogaltildi.
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C. elegans’larin Senkronizasyonu

Yaklagik 10 adet erigkin C. elegans bakteri iceren NGM petri
kutusuna aktarildi. Alt1 saat siireyle yumurtlama olduktan sonra
eriskin C. elegans’lar petri kabindan ¢ikarildi. Bu yumurtalar
senkronize olmus yavrulari olusturdu. Bunlar tg¢inci giniin
sonunda erigkin forma gelince ¢alismada kullanilda.

Antihelmintik Aktivitenin Belirlenmesi

Steril ve 200 mL hacimli beher icine 1 mL Nigella sativa tohum
yagindan koyuldu. Uzerine 99 mL daha énceden hazirlanan ve 55
°C’de siv1 halde bekletilen NGM’'den eklenerek homojenize edildi.
Nematotlarin yagam siiresi boyunca ¢ogalmalarimi engellemek
amaciyla besiyerine FUDR (33 pL, 150 mM FUDR/100 mL NGM)
katildi. Elde edilen mediumdan 10’ar mL steril sartlar korunarak
6 mm capindaki petrilere dagitildi ve oda 1s1sinda katilagmalarn
beklendi. Sonrasinda tizerlerine E. coli OP50 susundan 200 pL
eklenerek kurumas: beklendi.

Sonraki gruplar, %0,1, %0,01, %0,001, %0,0001’lik
konsantrasyonlar geklinde hazirlandi. Kontrol grubuna Nigella
sativa tohum yagindan eklenmedi.
Herbir konsantrasyondan 4 petri
senkronizasyonu yapilmis ve erigkin C. eleganslar’dan 10’ar adet
sterio mikroskop altinda aktarildi. Deney 18 giin stirdii ve deney
gruplarindaki butin nematotlar élinceye kadar her giin canh ve
o6lu nematotlar kaydedildi. Calisma 22 °C’de 3 kez tekrarlandi.
Gahismamizda yutak pompalama hareketlerini kaybetmis olan C.
elegans’lar 6lu olarak kaydedildi.

hazirlandi.  Petrilere

istatiksel Analiz

Elde edilen verilerin istatistiksel analizleri icin One Way Anova
testinin yani swra tukey testi kullanildi. Bu amagla SPSS 16.0

(SPSS, Chicago, IL, Amerika) istatistik programi kullanildi ve %95
given aralifinda p<0,05 degeri gruplar arasi anlaml kabul edildi.

BULGULAR

Caligma bulgularimiz incelendiginde %1’lik konsantrasyonda
petrilerdeki buitin nematotlarin doérdiincti gin sonunda sldugu
gorildia. Buna ilaveten %0,1'lik konsantrasyonda besinci
gin sonunda hi¢ canli nematoda rastlanmazken, %0,01lik
konsantrasyonda ise 13’iincii giin sonunda petrilerdeki biitiin
nematotlarin 6ldugi tespit edildi (Sekil 2, Tablo 1). Veriler
istatistiksel olarak incelendiginde %0,1, %0,01, %0,001’lik
konsantrasyon gruplari ile kontrol grubu arasindaki farkin 6nemli

Canli c. elegans sayisi

zaman (giin)

Sekil 2. Nigella sativa tohum yaginin C. elegans’lar iizerine
antihelmintik etki grafigi

Tablo 1. Nigella sativa tohum yagimin C. elegans’lar tizerine antihelmintik etkisi

Konsantrasyonlar
Zaman (Giin) ) %0,1 %0,01 %0,001 %0,0001 Kontrol

(CNS) (CNS) (CNS) (CNS) (CNS)
1 40 40 40 40 40 40
2 20 30 40 40 40 40
3 3 26 40 40 40 40
4 0 19 40 40 40 40
5 0 0 36 40 40 40
6 0 0 35 40 40 40
7 0 0 35 40 40 40
8 0 0 35 39 40 40
9 0 0 33 39 40 40
10 0 0 33 38 39 40
1 0 0 18 36 39 40
12 0 0 10 33 39 40
13 0 0 0 33 35 37
14 0 0 0 20 30 37
15 0 0 0 20 26 30
16 0 0 0 10 26 30
17 0 0 0 3 10 19
18 0 0 0 0 0 0
CNS: Canli nematot say1s1
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oldugu goéruldi (p<0,05). Gruplar aras: veriler incelendiginde ise
%0,1’lik konsantrasyon ile %0,01’lik konsantrason arasindaki fark
onemsizken (p>0,05) bu iki grubun diger gruplar ile arasindaki
fark énemli bulundu (p<0,05).

TARTISMA

Caligmamizda erigkin C. elegans’lar tzerine Nigella sativa tohum
yaginda %1 ve %0,1’lik konsantrasyonlarda antihelmintik etki
tespit edilmigtir. Calismamizda bu etkinin yani sira apatojen bir
nematot olan C elegans’larin antihelmintik aktivitede bir model
organizma olarak kullanilabilecegi de gésterilmistir.
Antihelmintik aktivite testlerinde C. elegans’larin model olarak
kullanildigs caligmalar yeterli olmamakla birlikte literatiirde
mevcuttur. Yapilan bir ¢calismada Ocimum sanctum ugucu yaginin
C. elegans’lar uzerinde antihelmintik etkileri NGM ortaminda
test edilmis ve bitkinin gicli bir antihelmintik etki gosterdigi
sonucuna varimigtir (12). Sudan'da yapilan bir calismada 14
bitki tiriinin su ekstraktlarmin antihelmintik aktiviteleri
aragtirlmis ve model olarak C. elegans’lar kullamilmigtir.
Balanites aegyptiaca ve Sesbania sesban turleri ¢aligmaya alinan
bitkiler arasinda en gi¢li antihelmintik etkiye sahip bitkiler
olarak gosterilmigtir (13). Kanada'da yapilan ¢alismada 26000
adet kimyasal maddenin antihelmintik etkisi arastirilmigtir.
Bu amagla patojen nematotlarin temsilcisi olarak C. elegans’lar
kullanilmigtir. Calisma sonucunda 14 yeni antihelmintik etkili
kimyasal literatiire kazandirlmigtir (14). Bizim ¢alismamizda da
C. elegans’lar, gerek laboratuvar ortaminda kolay tretilmesi, yer
kaplamamasi, ¢ok fazla is giicii gerektirmemesi gerekse apatojen
olmasindan dolay: enfeksiyon riskinin bulunmamasindan 6tiirii
givenli calisma ortami saglamasidan dolay:r model organizma
olarak tercih edilmistir.

Nigella sativamin nematotlara, tenyalara, kancali kurtlara
karg1 esansiyel yaglar1 tzerine yapilan antelmintik caligmalar
sonucu, nematotlara ve tenyalara karsi oldukca etkili bir
aktivite gosterdigi gosterilmistir (15). Yapilan bir ¢aligma sestot
enfeksiyonu olan ¢ocuklarin Nigella sativa tohumlar ile tedavi
edilebildigi bilgisi verilmistir. Calismada Nigella sativa tohumlar:
satin alinip kurutularak toz haline getirilmigtir. Nematot ve sestot
enfeksiyonundan muzdarip alt1 cocuk kontrol grubu olarak tedavi
edilmezken deney grubu orak gruplanan ¢ocuklar 20, 30 ve 40 mg/
kg dozunda Nigella sativa oral yolla uygulanmis ve 3, 7 ve 15'inci
ginlerde 1 gr digki 6rnegindeki parazit yumurtalar kontrol grubuyla
karsilastirilmistir. Calisma sonucunda Nigella sativanin sestot
enfeksiyonunu énemli bir sekilde azalttigy gérilmustir (16).
Yine Nigella sativa tohumlarinin antihelmintik amach geleneksel
tipta kullanildigina dair aragtirmalar literatirde mevcuttur (17).
Bagka bir calismada Hymenolepis nana ile dogal olarak enfekte 28
isvigre albino faresi 3 gruba ayrilmigtir. Birinci grup kontrol grubu
olarak tedavi edilmezken diger iki gruba 2,5 mL/kg ve 5 mL/kg
dozlarinda Nigella sativa tohum yag oral yolla verilmigtir. Gruplar
incelendiginde, 5 mL/kg dozunda Nigella sativa tohum yag: verilen
grubun 14 gin sonunda tam olarak iyilestigi, bunun yam sira
diger grubun 21 giin sonra tam olarak iyilestigi bildirilmistir (18).
Yapilan bagka bir calismada Trichinella spiralis ile enfekte ratlarda
Nigella sativanin proflaktik ve terapétik etkisi aragtirilmigtir.
Calisgmada enfeksiyondan sonra 7inci ve 20'inci ginlerde
bagirsakta yetigkin solucan sayisi, enfeksiyondan sonraki 60.
giinde kaslarda larva sayim, parazitin tireme kapasitesi test edilmis,
Trichinella spiralis larvalarina karg: antikorlarin olugsumu ELISA

ile aragtirilmigtir. Caligma sonucunda iki hafta boyunca 5 mL/kg
dozda oral yolla uygulanan Nigella sativa tedavisinin Trichinella
spiralise karst gicli bir proflaktik ve terapétik etkisinin
bulundugunu bildirmiglerdir (19).

Nigella kimyasal bilesimi hakkinda yapilan
calismalar, bitki ekstraktinin bircok organik bilesigi icerdigini
gostermektedir. Tohum ekstraktinin bir GC-MS analizi, bunun
sekiz yag asidi ve 32 ugucu terpenin bir karigimi oldugunu
gostermigtir. thymoquinone  (30%-48%),
thymohydroquinone, dithymoquinone, p-cymene (7%-15%),
carvacrol (6%-12%), 4-terpineol (2%-7%), t-anethol (1%-4%),
sesquiterpene longifolene (1%-8%) oranlarinda tanimlanmigtir ve
Nigella sativa’nin tibbi etkilerinin bu bilegiklerden kaynaklandig:
distintilmektedir (20-22).

Bizim calismamizda da Nigella sativa tohumlarimin literatiire
uyumlu bir sekilde antihelmintik aktivite gosterdigi tespit
edilmistir. Bu veriler 6zellikle ilacina direng gelistiren tiirlerin
tedavisi agisindan oldukca énemlidir. Bunun yam sira ¢alisma
bulgularimizin literatiirdeki in vivo ¢aligmalarla uyumlu olmasi,
C elegans’larin bu gibi ¢calismalarda model olarak kullamlmasinin
givenilirligini de géstermektedir.

P
sativa nin

Analiz  sonucu

SONUC

Yapilan calismalarin  bircogu
hayvanlarinin parazitle enfekte edilmesiyle gerceklestirilmektedir.
Laboratuvar hayvanlariyla yapilan calismalar gerek is gcii
gerekse caligma alami agisindan oldukca giictiir. Helmintlerin
genellikle makroskobik boyutta olmas: ve bircogunun kiiltiirtinin
yapilarak laboratuvar
calismalar i¢in buyik bir engeldir. Bu ¢alismada antihelmintik
aktivite caligmalarinda C. elegans'in iyi bir model olabilecegi ve
Nigella sativa’nin antihelmintik etkisi gosterilmigtir.

antihelmintik laboratuvar

ortaminda iretilememesi bilimsel

* Etik
Etik Kurul Onay1: Caligma Etik Kurul onay1 gerektirmemektedir.

Hasta Onay1: Caligmada hasta denek bulunmamaktadir.

Hakem Degerlendirmesi: Editérler kurulu tarafindan
degerlendirilmistir.
Finansal Destek: Yazarlar bu caligma icin herhangi bir finansal

destek almamiglardir.
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0z

Amag: Bu ¢alismada saglikli sigirlarda Enterocytozoon bieneusinin molekiiler prevalansinin ve genotiplerinin belirlenmesi
amaglanmigtir.

Yontemler: Calismada, Ekim 2017 ve Mart 2018 tarihleri arasinda Sivas yoresindeki saghkl gériniimli 150 sifirdan digk:
Srnekleri toplanmig ve genomik DNA (gDNA) izolasyonlar1 yapilmigtir. Elde edilen gDNA izolatlari, E. bieneusinin identifikasyonu
amaayla, ITS rRNA gen bélgesini amplifiye eden Nested PZR ile islenmistir. E. bieneusi pozitif izolatlarin ITS rRNA gen bélgesi
amplikonlar1 genotiplendirme ve filogenetik analizler icin sekanslanmistir. Elde edilen sekanslar uygun genetik yazihimlarla
islenerek genotipik yapilari ve sonrasinda da filogenetik iligkileri ortaya ¢ikarilmigtir.

Bulgular: Nested PZR ile incelemesi yapilan érneklerden 29'u (%19,3) E. bieneusi yéniinden pozitif bulunmusgtur. Sekans
analizleri sonucu bes ayr1 genotip belirlenmistir. En yaygin genotip olarak bulunan ERUSS1 genotipi ile ERUSS2-4 genotipleri
yakin genotipler olarak karakterize edilmis ve ilk kez rapor edilmistir. Tki izolatin ise Almanya'da bir sigirdan rapor edilmis olan N
genotipinde oldugu belirlenmis ve diger genotiplerden daha farkl oldugu gorillmustir. Filogenetik analizler calismada karakterize
edilen tiim genotiplerin genogrup 2'de yer aldigini ortaya koymustur.

Sonug: Bu ¢aligma ile Tiirkiye'de sigirlarda E. bieneusi enfeksiyonlar: tizerine ilk molekiiler epidemiyolojik veriler elde edilmistir.
Anahtar Kelimeler: Enterocytozoon bieneusi, molekiiler prevalans, filogenetik karakterizasyon, saghkh sigir, Tiirkiye

ABSTRACT

Objective: In this study, it was aimed to determine the molecular prevalence and genotypes of Enterocytozoon in healthy cattle.
Methods: Fecal samples were collected from 50 cattle in Sivas between October 2017 and March 2018 and genomic DNA (gDNA)
isolations were performed. gDNA isolates were processed by Nested PCR specifically amplifying ITS rRNA gene region to identify
E. bieneusi. ITS rRNA region of E. bieneusi positive isolates were sequenced for genotyping and phylogenetic analyzes. Obtained
sequences were assembled with appropriative genetic software, then phylogenetic relationships were revealed.

Results: According to Nested PCR analyses, 29 (19.3%) out of totally examined samples were found positive for E. bieneusi. As
a result of the sequence analyses, five distinct genotypes were determined. The most frequent genotype ERUSS1 and the other
ERUSS2-4 genotypes were characterized as close to each other, which was reported for the first time in the world. Two isolates
were determined in N genotype that was reported from cattle in Germany and were more different from the other genotypes.
Phylogenetic analysis revealed that all the genotypes characterized in the study belonged to the genogroup 2.

Conclusion: First molecular epidemiological data on E. bieneusi in cattle from Turkey were obtained with this study.
Keywords: Enterocytozoon bieneusi, molecular prevalence, phylogenetic characterization, healthy cattle, Turkey
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GIRig

Microsporidialar zorunlu hiicre i¢i parazitlerin genis ve genetik
cesitliligi yiiksek bir grubunu olusturmakta olup hem hayvan
hem de insan patojenleri olarak bilinmektedirler (1). Bu parazitik
protistalar genetik olarak mantarlarla iligkilidir ve cevresel direncli
spor formlariile karakterize olup konak digkist ile cevreye yayilarak
okaryotik hiicre invazyonu i¢in yeni bir siklusu baglatirlar (2).
Guniumiize kadar 200 soy igerisinde yaklasik 1400 microsporidia
tirii rapor edilmis olup bunlar arasinda 8 soy icerisinde 14 tiiriin
insanlarda enfeksiyona yol a¢tig: bildirilmistir (3). Enterocytozoon
bieneusi insanlarda ishale yol acan firsatq1 bir patojen olarak
ortaya ¢ikmig olup immiin supresyonla iligkilendirilmis ve rapor
edilen insan microsporidiosis olgularimin yaklasik %90’indan
sorumlu tiir olarak karakterize edilmistir. Insanlarin yam sira E.
bieneusi enfeksiyonlar1 primatlar, kedi, sigir, kopek, at, domuz,
kuglar ve cesitli yabani memelilerden tekrarli olarak dinyanin
cesitli bolgelerinden bildirilmektedir (4). Enfekte insan ve
hayvanlarla temas ve/veya kontamine gida ve sular E. bieneusi
enfeksiyonlarinin bulagmasinda rol oynayan énemli faktérlerdir
(1,5). Hem zoonotik hem de potansiyel konak adaptasyonu olan
genotipler, bircok insan ve hayvan E. bieneusi enfeksiyonlarinda
sorumlu etkenler olabilirler ve hayvanlar insan enfeksiyonlarina
yol acan genotipler i¢in potansiyel rezervuardirlar (4,6).

Hayvan ve  insanlardaki  E.  bieneusi  izolatlarimin
genotiplendirilmesinde rRNA geninin internal transcribed
spacer (ITS) bolgesinin sekans analizi genel standart yéntem
olarak kullamilmaktadir (5,7). Gintimiize kadar cesitli hayvan
tirlerinde 240'1n tizerinde genotip identifiye edilmistir (8,9). ITS
gen bolgesi sekanslarinin filogenetik analizlerine gore E. bieneusi
genotiplerinin 9 farkli genogruba bélundigi ortaya konmustur
(10). Genogrup 1 en genis grup olup giiniimiize kadar rapor edilen
E. bieneusi genotiplerinin %94 inii ihtiva etmekte ve buradaki
genotiplerin insanlarda da enfeksiyon olusturmalarindan dolay:
zoonotik grup olarak nitelendirilmektedir (11,12). Buna kargin
diger sekiz major genogrupta (grup 2-9) yer alan genotiplerin
ise ¢ogunlukla spesifik konaklarda ve atik sularda bulundugu
kaydedilmistir (11,13,14). Bugine kadar sigirlarda ¢ogunlugu
genogrup 2'de olmak tzere 40’1 tizerinde E. bieneusi genotipi
karakterize edilmistir (15-17). Bunlar arasinda 8’1 genogrup 1'de
7’si de genogrup 2'de olmak tizere en az 15 genotip insanlarda da
rapor edilmis olup sigirlarin insan enfeksiyonlar icin énemli bir
rezervuar oldugunun énemi vurgulanmistir (5,8,16,18). Genotip
1, J ve BEB4’in siit emen buzagilarda diinya ¢apinda yaygin E.
bieneusi genotipleri oldugu (15,16,18-25) ve ilgili genotiplerin en
az 13 insan olgusunda tespit edildigi kaydedilmistir (26,27).
Parazitik etkenler icerisinde olduk¢a énemli olan microsporidia
tirleri tizerine tlkemizde giiniimiize kadar yapilan ¢alismalarin
sinirh  oldugu bilinmektedir. Tirkiye'de insan ve hayvan
konaklarda microsporidia enfeksiyonlarina yol acan tiirlerin
genotipik cesitliligi izerine sinirh sayida aragtirma yapilmigtir (28-
32). Bu aragtirmalarin daha ¢ok insanlarda yapildig: buna kargin
hayvanlardaki ¢caligmalarin ¢ok daha sinirl oldugu gériilmektedir.
Evcil hayvanlar tizerinde yiriitilen aragtirmalarda; Diizli ve
ark. (31), Kayseri yoresinde molekiiler olarak incelenen 282
kopek diskisinda Encephalitozoon intestinalis ve En. cuniculinin
yayginhigini swrasiyla %12,4 ve %2,1 olarak belirlemisler ve
izolatlarin  genotipik cesitliliklerini ortaya ¢ikarmiglardur.
Pekmezci ve ark. (32), Samsun yoresinde inceledikleri 72 ev
kedisinde E. bieneusi ve En. intestinalis molekuler prevalansini
sirastyla %5,5 ve %4,1 olarak rapor etmislerdir. Ercan (33),

Kayseri, Kirsehir ve Nevsehir yorelerinde 300 tavuktan alinan
diski 6rneklerinde E. bieneusi ve Microsporidia sp. pozitifligini
molekiiler olarak sirasiyla %7,3 ile %0,7 olarak belirlemis ve elde
edilen izolatlarin genotiplendirmesini yapmigtur.

Gunimize kadar Tirkiyede sigirlarda E. bieneusinin varhig
ve molekiler karakterizasyonu tizerine herhangi bir ¢alisma
bulunmamaktadir. Bu ¢alismada, saghkh goéruntmlii farkh yas,
cinsiyet ve iwrklardaki sigirlarda E. bieneusinin molekiiler olarak
arastirilmasi ve enfeksiyona yol acan genotiplerin ortaya konarak
filogenetik yapilanmalarinin belirlenmesi amag¢lanmigtir. Caligma
sonucu elde edilen gktilar Tirkiye'deki sigirlarda microsporidia
enfeksiyonlari tizerine ilk molekiiler verileri saglamis olup E.
bieneusi'nin aragtirma yoresinde olusturdugu zoonotik risk
potansiyeli tizerine de bilimsel veriler saglamistr.

YONTEMLER

Disk: Orneklerinin Toplanmasi ve Genomik DNA
Izolasyonu

Caligma, Ekim 2017 ve Mart 2018 tarihleri arasinda halk elinde
yetistiriciligi yapilan farkh yas, cinsiyet ve wklardan sigirlar
tizerinde yurutulmugstar. Calisma materyalini olusturan digk:
ornekleri hayvanlarin digkilamasim takiben yere temas etmeyen
kismindan alinmig olup hayvanlara temas olmamas: sebebiyle
Erciyes Universitesi Hayvan Deneyleri Yerel Etik Kurulunun
29.01.2016 tarih ve 04 sayil Yonergesi kapsaminda etik kurul
onayma gerek duyulmamigtir. Calisma stiresince toplam 150
sigirdan digki 6rnekleri toplanmis ve steril digki kaplarina
alinarak soguk zincir altinda laboratuvara intikal ettirilmigtir.
Her 6rnege protokol numaras: verilerek hayvanlara ait bilgiler
ile birlikte kayit altina alinmistir. Digki 6rneklerinden gDNA
izolasyonlari, QIAamp DNA Stool Mini Kit (Qiagen, Almanya)
kullanilarak kit prosediiriine gére gerceklestirilmistir. Elde edilen
gDNA ekstraktlarindan alinan 6rnekler Qubit® Fluorometric
Quantitation (Life Technologies) cihazinda islenerek total gDNA
miktarlan (ng/pL) belirlenmis ve kullamilana kadar -20 °C’de
muhafaza edilmigtir.

Ribozomal ITS Gen Bélgesinin Amplifikasyonu

Digki 6rneklerinden elde edilen gDNA izolatlar1 E. bieneusi
DNA'sinin varligi yontnden ribozomal ITS gen bolgesinin
yaklagik 390 bp kismini spesifik olarak amplifiye eden primerlerle
nested polimeraz zincir reaksiyonu (PZR) analizlerine tabi
tutulmugtur (34). Elde edilen PZR tirtinlerinin her birinden 10 uL
alinmip %1,5'luk agaroz jelde elektroforeze tabii tutulduktan sonra
sonuglar Gene Snap from Syngene analiz programi (UVP INC
Uplant, CA) ile géruntiilenip analiz edilmistir.

Sekans ve Genotiplendirme Analizleri

E. bieneusi pozitif izolatlarin PZR analizleri sonrasi ribozomal
ITS amplikonlar1 sekans analizleri icin jel purifiye (High Pure
PCR Product Purification Kit, Roche) edilmigtir. Sekans analizleri
ikinci PZR analizlerinde kullanilan gen spesifik forward ve
reverse primer dizileri ile ¢ift yonlu olarak gerceklestirilmigtir
(Macrogen Europe). Cift yénli DNA dizisi belirlenen izolatlara
ait kromotogramlar Geneious 11.0.2 (35) yaziliminda De
Novo Assamble ile iglenmis ve kalite skoru yiiksek olan final
konsensus dizilimler belirlenmistir. Bu dizilimden PZR primerleri
cikarilarak hedef bolge sekanslar (350 bp) elde edilmigtir. Elde
edilen sekanslarin Geneious 11.0.2 yazilimi (35) tizerinden
BLASTn (http://blast.ncbi.nlm.nih.gov/Blast.cgi) algoritmas:
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kullanilarak GenBank’ta mevcut homolog izolatlara ait ilgili gen
bolgesi sekanslariyla c¢oklu hizalamalar1 yapilmis, molekiiler
karakterizasyonlar1 saglanmig ve akabinde GenBank kayitlar
gerceklestirilmistir. flgili sekanslar icinden 243 bp uzunlugundaki
E. bieneusi complete ITS sekanslari alinarak, BLASTn (http://
blast.ncbi.nlm.nih. gov/Blast.cgi) algoritmasi ile GenBank’ta
kayith tum E. bieneusi genotiplerine ait nikleotid sekanslar ile
hizalama analizleri gerceklestirilmis ve elde edilen sonuglarla
izolatlarin genotiplendirmeleri yapilmigtir.

Filogenetik Analizler

Genogrup ve genotipler arasindaki genetik farkhiliklar Kimura
two-parameter uzaklik modeli (36-38) kullanilarak MEGA 7
yaziliminda (38) gerceklestirilmistir. E. bieneusi genotiplerine ait
nesillerin, filogenetik yapilanmalarinin belirlenmesinde GenBank
veri tabaninda kayith cesitli genogruplara ait izolatlarin ITS
gen bolgesi dizilimleri ile data seti olusturulmustur. Filogenetik
agaclarin  olugturulmasinda Maximum Likelihood (ML)
analizleri uygulanmigtir. ML analizlerinde sekans evrimi i¢in
en uygun substitution modelinin belirlenmesinde jModelTest
v.0.1.1 (39) kullanilmig ve en disiik AIC (Akaike Information,
Criterion, correction) degerine sahip model filogenetik agacin
olusturulmasinda kullanilmigtir. ML analizleri Geneious
11.0.2 (35) yazihm tzerinden PhyML (40) plugin kullanilarak
gerceklestirilmistir. ML analizleriyle olusturulan aga¢larin
givenilirliginin tespit edilmesinde 1000 tekrarli Bootstrap testi
kullamilmigtar.

istatistiksel Analiz

Istatiksel analizler, IBM SPSS Statistics 20.0 yaziliminda
gerceklestirilmistir. Incelenen sigirlarda E. bieneusi molekiiler
prevalanst ile yag ve 1rk faktorlerinin iligkisi Pearson’s chi-square,
cinsiyet faktérinin iligkisi de Fisher’s exact testiile aragtirlmigtar.

BULGULAR

E. bieneusi’nin Molekiiller Prevalans:1 ve Risk

Faktorlerinin Analizi

Farkli yas gruplari, cinsiyet ve wrklardan olan 150 sigira ait digk:
orneklerinden elde edilen gDNA izolatlarimin 29'u (%19,3) ITS
bolgesini amplifiye eden tiir spesifik primerlerle PZR analizleri

sonucu E. bieneusi DNA’s1 yénunden pozitif belirlenmigtir. Nested
PZR analizleri ile pozitif belirlenen baz: izolatlarin agaroz jel
tizerinde géruntmleri Sekil 1’de verilmistir.

E. bieneusi pozitifligi belirlenen sigirlarin yas, cinsiyet ve ik
gruplarina gére dagilimlan ve istatistiksel analizleri Tablo 1'de
verilmistir. Yas gruplarina gore E. bieneusi pozitifligi en yitksek
%18,0 ile >3 yas grubunda belirlenmis bunu %0,7 oranlar ile <1
yas ve 1-3 yas gruplar izlemistir. Yag gruplarina gore E. bieneusi
pozitifliginin dagihiminda istatistiksel agidan >3 yas grubu ile
<1 yag ve 1-3 yag gruplan arasindaki farkhlik énemli (p<0,05)
bulunurken <1 yag ve 1-3 yas gruplar arasindaki farklilik énemsiz
(p>0,05) bulunmusgtur. Sigirlarin cinsiyetine gére erkeklerde %2,7
disilerde ise %16,7 oraninda E. bieneusi pozitifligi tespit edilmisgtir.
Irka goére E. bieneusi pozitifligi en yiiksek %6,0 ile Holstein ve
Montofon irklarinda belirlenmis, bunu %4,7 ile Simental ve %2,7
ile Melez 1wrklari izlemistir. Yerli wrklarda E. bieneusi enfeksiyonu
saptanmamistir. Cinsiyet ve irka gére E. bieneusi pozitifliginin
dagiliminda istatistiksel agidan énemli bir farklilik bulunmamgtir
(p>0,05).

Ribozomal ITS Gen Bolgesi Sekans ve
Genotiplendirme Analizi Sonuclar:

Nested PZR analizleri ile pozitif belirlenen 29 izolatin tamami
sekans analizlerine tabii tutulmusg ve tiim izolatlar i¢cin kalite soru
yitksek (q>20) final sekanslar elde edilmistir. Calismada belirlenen
E. bieneusi izolatlarmin genotiplendirmede referans olan 243
bp uzunlugundaki ITS sekanslar1 arasinda 221 (%90,8) identik

Sekil 1. E. bieneusi izolatlarmin parsiyel ITS rDNA gen
bolgesini amplifiye eden primerler ile PZR sonucu elde edilen
amplikonlarin jel elektroforezde gériinimii M: 100 bp Marker

Tablo 1. E. bieneusi pozitifligi belirlenen sigirlarin yas, cinsiyet ve irk gruplarina gére dagilimlar: ve istatistiksel analizleri

Faktor incelenen hayvan sayis1 Pozitif hayvan 22 B
Say1 %

<lyas 21 1 4,8

Yas 1-3yas 22 1 4,52 8,332 0,016
>3 yas 107 27 25,2b

Cinsiyet Erkek - : 107 0,130 1,000
Disi 126 25 19,8
Holstein 32 9 28,1
Simental 38 7 18,4

Irk Montofon 42 9 21,4 4,860 0,302
Melez 26 4 15,4
Yerli 12 0 0,0

*b: Aymi stitunda farkh harflerle gésterilen gruplar arasindaki istatistiksel farkhilik 6nemlidir (p<0,05)
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bolge belirlenirken 5 farkli genotipi ortaya koyan 22 polimorfik
bélge saptanmugtur. E. bieneusi pozitif 29 izolatin genotiplere gore
dagilimlar1 GenBank aksesyon numaralari ile birlikte Tablo 2'de
verilmigtir. Belirlenen genotipler arasinda intraspesifik nitkleotid
farklilig: ortalama %2,8+0,6 olarak saptanmugtir. Caligmada
karakterize edilen ve en yaygin bulunan ERUSS1 genotipi ile birer
sigirda belirlenen ERUSS2, ERUSS3 ve ERUSS4 genotiplerine
ait izolatlarin niikleotid sekanslar1 arasinda %0,3-%0,6 farklilik
belirlenmigtir. ERUSS2 ile ERUSS3 ve ERUSS4 genotiplerine ait
izolatlarin niikleotid sekanslari arasinda %0,6-%0,9, ERUSS3
ile ERUSS4 genotiplerine ait izolatlarin niikleotid sekanslar
arasinda ise %0,9 farkhilik saptanmigtir. Yukaridaki genotiplerden
genetik olarak daha uzak belirlenen ve iki sigirdan izole edilen N
genotipine aitizolatlar ERUSS1, ERUSS2 ve ERUSS3 genotiplerine
%5,9, ERUSS4 genotipine ise %6,2 farklilik géstermistir.

Filogenetik Analiz Sonuclar1

Molekiiler olarak karakterize edilen E. bieneusi genotiplerinin
Diinyada cesitli bolgelerdeki farkli konaklardan bildirilen cegitli
genotiplere ait izolatlarla iligkileri filogenetik agac iizerinde (Sekil
2) gosterilmigtir. ML filogenisine gére olusturulan filogenetik
¢oziniirlik genogruplar bazinda yitksek bootstrap oranlarn
ile desteklenmistir. Calismada karakterize edilen genotiplere
ait izolatlarin tamaminin E. bieneusi genogrup 2’de yer aldig:
belirlenmigtir. Birbirine yakin olarak belirlenen ve ilk kez
bu calisma ile karakterize edilen ERUSS1-4 genotiplerine ait
izolatlarin Cin, Isve¢ ve ABD’'de sigir, koyun, cesitli geyik tiirleri,
kedi, cingilla ve cegitli maymun tirlerinden rapor edilen, konak
spekturumu genis olan BEB6 genotipi (%99,2-%99,6) ve Cin'de
bir insandan izole edilen SH5 genotipi (%99,2-%99,6) ile genetik
olarak yakin olduklar: ve birlikte kiimelendikleri tespit edilmistir
(Sekil 2). Caligmada iki sigirdan izole edilen ve aragtirma sahasinda
belirlenen diger genotiplerden daha uzak belirlenen N genotipine
ait izolatlarin Almanya'da bir sigirdan izole edilen ayni genotipe
ait izolatla %100,0 identik oldugu ve ayr1 bir kiime olusturdugu
belirlenmigtir (Sekil 2). N genotipine ait bu izolatlarin en
yitksek genetik yakinhigi %99,6 ile Cin ve Almanya'da sigirlardan
izole edilen J genotipine ait izolatlarla gésterdikleri, yine ilgili
izolatlarin aym iilkelerden rapor edilen 1 genotipine de %99,2
benzer olduklar: belirlenmistir.

TARTISMA

Bu c¢alisma ile Tirkiyede ilk kez sigirlarda microsporidia
turlerinden E. bieneusi'nin varlig1 ve yayginligi molekiiler olarak
ortaya konmusgtur. Arastirma yoresinde incelenen sigirlarda
E. bieneusi molekiiler prevalansi %19,3 olarak saptanmig
olup elde edilen sonuglar sekans analizleriyle de konfirme

edilmigtir. Saptanan bu molekiiler prevalans oranmmin Cin'in
farkl bolgelerinde stit¢i sigir ve buzagilarda bildirilen (8,19-22)
prevalans oranlar (%17,7-%29,3) ile yakin oldugu gérilmustir.
Ayrica ABD, Brezilya, Arjantin ve Cek Cumhuriyeti'nde yine stt¢it
sigirlardan %3,1 ile %35,4 arasinda degisen E. bieneusi yayginlig
rapor edilmigtir (16,23-25,41,42). Cesitli ilkelerden bildirilen
E. bieneusi prevalansindaki farkliliklarda, Qi ve ark.’nmin (21) da
belirttigi gibi farkl teshis yéntemlerinin uygulanmasi, ¢alisma
dizayni, 6rneklenen hayvanlarin cografik bélgeleri ve yaslari,
ciftlik yonetimi ve mevsimsel varyasyonlar gibi cesitli faktorlerin
6nemli oldugu dusuntlmustiir.

Cesitli aragtirmalarda (21,24) sigirlarda E. bieneusi prevalansinda

yasla iligkili bir azalis oldugu ve bunun da muhtemelen yagin
artmasi ile geligen immiunite ile iligkili oldugu bildirilmigtir.
Jurankova ve ark. (24) Cek Cumbhuriyetinde E. bieneusi
prevalansimi en yitksek %26,7 ile <3 ay yas grubu sigirlarda
belirlemisler, bunu %18,3, %6,7, ve %10,0 ile 6-8 ay, 14-16 ay
ve 28-30 ay yas gruplarinin izledigini rapor etmislerdir. Benzer
olarak Cin'de yapilan aragtirmalarda (19,20) stit emen ve siitten

Sekil 2. E. bieneusiizolatlarinin ITS rRNA gen bélgesi maximum
likelihood (ML) analizine gore filogenetik iliskileri. Node’larin
oniindeki rakamlar ML bootstrap destegini géstermektedir.
Dis grup olarak E. bieneusi PtEb IX képek izolat1 (DQ885585)
kullamlmigtir. Olcek cizgisi yerlesim yeri bagina niikleotid
degisimini gostermektedir

Tablo 2. E. bieneusi izolatlarinin genotiplere gore dagilimi ve GenBank aksesyon numaralar:

Genotip
Microsporidia Sekanslanan izolat sayis1
Ad: Ait olan izolat sayis1 GenBank aksesyon
N 2 MH204102
ERUSS1 24 MH204103
E. bieneusi 29 ERUSS2 1 MH204104
ERUSS3 1 MH204105
ERUSS4 1 MH204106
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kesilmis buzagilarda dive ve ergin sutci sifirlara oranla daha
yiiksek E. bieneusi prevalansi bildirilmistir. Buna karsin ABD ve
Brezilya'da siit¢ii sigirlar tizerinde yiriitilen ¢calismalarda (25,41)
siitten kesilmis buzagilarda stit emen buzagilara oranla daha
yiksek enfeksiyon oranlar1 rapor edilmistir. Caligmamizda ise
yas gruplarina goére E. bieneusi pozitifligi en yiiksek %18,0 ile >3
yas grubu sigirlarda belirlenirken, <1 yas ve 1-3 yas gruplarindaki
prevalans oranlar1 %0,7 olarak tespit edilmis ve bu farklilhik
istatistiksel olarak da énemli bulunmustur. Bu farkhligin yas
gruplar arasinda incelenen hayvan sayis1 dagihimlar ile iligkili
oldugu dugstunilmis olsa da elde edilen sonuglar 6zellikle ergin
sigirlarin E. bieneusi enfeksiyonlarinin bulagmas: i¢in potansiyel
rezervuar olduklarini ortaya ¢ikarmigtir.

Calismamizda disi ve erkek sigwlar arasinda E. bieneusi
enfeksiyonlarinin dagiliminda bir farkhiik belirlenmemistir.
Cinsiyetin E. bieneusi enfeksiyonu uizerine etkisinin bulunmadig:
ayrica sigirlar (43) ve atlar (44) iizerinde yapilan aragtirmalarda
da kaydedilmigtir. Buna kargin kopek, kedi ve yabani memeliler
uzerinde yuritilen bazi aragtirmalarda (45-47) ise erkeklerde
disilere oranla daha yiiksek enfeksiyon oranlari rapor edilmistir.
Sigir irklar1 arasinda enfeksiyon oranlarinin stitgii sigir irklarinda
besi sigirlarina oranla daha yiiksek oldugu bazi ¢aligmalarla
(20,43) rapor edilirken, Santin ve ark. (48), 6-18 aylik besi
sigirlarinda enfeksiyon oranlarimi daha yitksek belirlemislerdir.
Caligmamizda wrka gore E. bieneusi pozitifligi en yitksek %6,0
ile Holstein ve Montofon irkinda saptanmig olup bunu %4,7 ile
Simental ve %2,7 ile Melez irklar1 izlemigtir. Yerli wrklarda ise
E. bieneusi enfeksiyonu saptanmamigtir. Yapilan istatistiksel
analizde sigir irklar1 arasinda enfeksiyonun prevalans: agisindan
bir farklilik olmadig: tespit edilmistir.

Caligmamizda saglikli sigirlarda molekiiler olarak identifiye
edilen 29 E. bieneusi izolatimin ITS rRNA sekans analizleri ile 5
ayr1 genotipe ait olduklar: ve tim genotiplerin genogrup 2'de
yer aldign belirlenmigtir. Bunlar arasinda ERUSS1 en yaygin
genotip olarak belirlenmis olup daha smirli oldugu gorilen
diger genotipler ERUSS2-4 ile genetik olarak ¢ok yakin oldugu
dikkati ¢ekmistir. lgili genotipler diinyada ilk kez karakterize
edilmis olup, Cin (49,50-53), Isve¢ (54) ve ABDde (55) sigir,
koyun, cesitli geyik tirleri, kedi, ¢incilla ve cesitli maymun
turlerinden rapor edilen ve konak spekturumu genis olan
BEB6 genotipi (%99,2-%99,6) ve Cin'de bir insandan izole (56)
edilen SH5 genotipi (%99,2-%99,6) ile genetik olarak ¢ok yakin
olduklar1 gérilmiistir. Bu sonug ilgili genotiplerin sigirlar
disinda diger hayvan tiirlerinde de bulunabilecegini ve zoonotik
risk potansiyeline sahip olabileceklerini dustundurmus olmakla
birlikte aragtirma yéresinde diger hayvan tiirleri ve insanlar
tizerinde yapilacak kapsamli arastirmalarla ilgili genotiplerin
molekiler epidemiyolojisi ve zoonotik risk potansiyellerinin
aydinlatilmasina ihtiya¢ bulunmaktadir. Aragtirmamizda iki
sigirda bulunan izolatlarin N genotipine ait oldugu ve yérede
saptanan diger genotiplerden daha farkl oldugu gérilmustiir.
fgili genotipin giiniimiize kadar yalnizca Almanya'da bir sigirdan
bildirildigi (GenBank aksesyon: AF267144) goriilmektedir. Elde
edilen bu sonug yalmzca sigirlardan rapor edilen ilgili genotipin
konak spesifik karakterli olabilecegini desteklemektedir.

SONUC

Bu calisma ile sifirlarda énemli zoonotik microsporidialardan
biri olan E. bieneusi'nin varligi ve yayginhg ortaya konmustur.

Elde edilen sonuglar Turkiye’'de sigirlarda ilgili parazit tizerine
ilk molekiiler verileri saglamistir. Ayrica ¢alismada saptanan
ERUSS1-4 genotipleri dinyada ilk kez bildirilmis ve molekiler
klasifikasyona kazandirlmigtir. Tespit edilen genotiplerin,
zoonotik karakterli diger baz1 genotiplerle birlikte ayni grupta
yer almasi ve genetik olarak yakin olmalar1 bu genotiplere ait E.
bieneusi nesillerinin insanlara bulagsma agisindan risk potansiyeli
tagidigini da ortaya ¢ikarmugtir.
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ABSTRACT

Objective: The identification and molecular characterization of the bot fly larvae from an infected human with naso-pharyngeal
myiasis in Turkey were aimed in this study.

Methods: A total of 8 bot fly larvae from a 49-year-old woman with naso-pharyngeal infection in Adana province constituted the
materials of this study. Morphological identification was performed on the larvae according to described keys. The barcode region
of the CO1 gene from the genomic DNA extracts of the larvae was amplified and sequence analyses were utilized. Haplotype and
genetic distance analyses were performed in CO1 sequences and a phylogenetic tree was built revealing phylogenetic relationships.
Results: All bot fly larvae were identified as second stage larvae of Oestrus ovis in terms of morphologic characteristics. There
was no polymorphism among the CO1 sequences of all isolates leading to detection of a single novel haplotype. The newly
characterized haplotype in this study clustered with the O. ovis haplotypes from Bosnia and Herzegovina, Croatia, Brazil, and Iran
in a monophyletic clade with an overall identity of 99.5%. Interspecific genetic differences among the subfamilies of Oestridae
were in the range of 19.8% to 30.8%.

Conclusion: This study has provided the first molecular characterization data on O. ovis larvae from an accidental human host
in Turkey based on CO1 barcode sequences.

Keywords: Oestrus ovis, human naso-pharyngeal myiasis, DNA barcoding, molecular characterization, Turkey

0z

Amag: Bu calismada, naso-pharyngeal myiasis ile enfekte bir insandan elde edilmis bot sinegi larvalarinin identifikasyonu ve
molekiiler karakterizasyonu amaglanmistir.

Yontemler: Adana bélgesinde naso-pharyngeal myiasis enfeksiyonu olan 49 yagindaki bir kadindan elde edilen sekiz adet bot
sinegi larvas: ¢aligmanin materyalini olugturmusgtur. Larvalarin teshis anahtarlarina gére morfolojik teghisleri yapilmigtir. Larva
6rneklerinin genomik DNA ekstraktlarinda barkod CO1 geni amplifiye edilmistir. CO1 sekanslarinda haplotip ve genetik farklilik
analizleri yapilmus ve iligkileri gostermek i¢in filogenetik aga¢ olusturulmustur.

Bulgular: Morfolojik 6zelliklerine gore tiim bot sinegi larvalar1 O. ovis'in ikinci donem larvasi olarak teshis edilmistir. {zolatlarin
CO1 sekanslar arasinda polimorfizm belirlenmemis olup bu sonug O. ovis i¢in yeni bir haplotipin varligini ortaya ¢ikarmigtir.
Calismada yeni karakterize edilen haplotip Bosna-Hersek, Hirvatistan, Brezilya ve Iran'dan rapor edilmis O. ovis haplotipleriyle
ortalama %99,5 identiklik gostererek kiimelenme géstermistir. Oestridae alt aileleri arasindaki interspesifik genetik farkhiliklar
%19,8-%30,8 olarak belirlenmisgtir.

Sonug: Bu calisma Tiirkiye'de rastlantisal bir insan konakta belirlenen O. ovis larvalar tizerine CO1 barkod sekanslar: temelinde
ilk molekiiler karakterizasyon verilerini saglamigtir.

Anahtar Kelimeler: Oestrus ovis, insan naso-pharyngeal myiasis, DNA barkodlama, molekiiler karakterizasyon, Tiirkiye
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INTRODUCTION

The infestations caused by larvae of Diptera in animals and
humans are known as myiasis. The larvae belong to the species of
Calliphoridae, Sarcophagidae and Oestridae families are the most
common and important causative myiases agents (1). Oestridae is
adiverse family of Diptera comprising about 180 described species
worldwide and their larvae have a variety of feeding habits, mostly
saprophages, endoparasites, parasitoids, and predators (2). They
cause often severe economic losses by reducing production,
causing damages to hides and increasing treatment costs. Myiasis
caused by O. ovis has a global distribution, especially in rural and
underdevelopedregions of tropical and subtropical areas. Domestic
sheep and goats are thought to be the main host and also reservoir
to other hosts especially those in wildlife (3). The transmission
of O. ovis occurs when females deposit larvae onto the nostrils
of sheep and goats. Their movement and development in the
nasal-sinus cavities can cause pathologic and clinical symptoms
including rhinitis, frequent sneezing, nasal discharge, breathing
difficulties, and emaciation. The annoyance of the adult flies can
also lead to significantly reduced animal production by effecting
meat, wool and milk production (2). The gravid females are not
strictly host-specific and even only a few reports (4), ophthalmic
and naso-pharyngeal myiasis also occurred in humans especially
the ones close relationship to livestock in several countries.
Oestrosis caused by O. ovis also common in sheep and goats
in Turkey and several studies have reported a prevalence rate
of 36% to 59% in different regions (5-7). Sporadic cases of
human ophthalmic and naso-pharyngeal myiasis have been
also documented from some regions in Turkey (8-12). However,
there has been no study regarding molecular and phylogenetic
characterization of O. ovis lineages found in Turkey except a single
GenBank record of partial mt-CO1 sequence of an isolate from
Diyarbakir province (GenBank accession: KT761199).

Molecular phylogenetic studies on O. ovis populations are very
limited compared to the studies based on etiology, taxonomy,
biology, immunology, treatment and control approaches.
Mitochondrial DNA (mtDNA) is a useful tool for evaluating
genomic differences and homologies among taxonomically
related species of both vertebrates and invertebrates. Due to its
high number of copies, easier isolation, and high phylogenetic
signal and mutational rates, mtDNA has been widely used for
taxonomic, population and evolutionary investigations across
metazoan taxa (13-15). The 658 bp region of CO1 is widely
accepted as a universal and standard marker for all animal taxa
(14). During the last decade, DNA barcoding using CO1 sequences
has provided an efficient tool for molecular identification and
phylogenetic characterization of several kinds of insect species
including Oestridae family (16-19).

In this study, we aimed to characterize the O. ovis larvae from
an infested human with naso-pharyngeal myiasis by using
CO1 barcode sequences. Phylogenetic relationships among the
identified larvae and the corresponding species in the Oestridae
were also revealed in the study.

METHODS

Bot Fly Larvae from a Human with Naso-pharyngeal
Myiasis

A total of 8 bot fly larvae obtained from a 49-year-old woman
with naso-pharyngeal myiasis living in Adana province were sent

to parasitology laboratory in the sterile tubes with 70% ethanol
by a public veterinarian working in the same province. No need
to take ethical approval for the study according to directions
of the Erciyes University Local Ethics Committee for Animal
Experiments with the date 29.01.2016 and no 04 due to the
material comprised of insect species. The identification of fly
larvae was utilized under a stereo microscope (SZX16, Olympus,
Japan) with the identification keys described by Zumpt (1) and
the images were recorded.

Genomic DNA Extraction and PCR Amplification of
CO1 Gene

Genomic DNA (gDNA) was extracted from the tissue sections
of each individual larvae specimens using GeneJET gDNA
Purification Kit (Thermo Fisher Scientific, USA). The tissue
pieces from the larvae were homogenized with the TissueLyser LT
(Qiagen, UK) prior to gDNA extraction. The gDNA concentration
of larvae was measured by Qubit Fluorometric Quantitation
(Thermo Fisher Scientific, USA) to determine the optimum
amount of DNA in the PCR mastermix. gDNA isolates were
stored at -20 °C until PCR analyses.

The universal barcode region of CO1l gene (709 bp) of the
individual larvae was amplified using the common primers of
Folmer et al. (20). Amplifications were utilized in C1000 Touch™
Thermal Cycler (Bio-Rad, USA) using described conditions (20) by
adjusting the annealing temperature to 50 °C. The amplicons were
visualized in the Fusion FX Gel Documentation System (Vilber
Lourmat, France) by loading 5uL of PCR products on 1.5% w/v
agarose gel.

CO1 Sequence Analysis and
Relationships of Bot Fly

Phylogenetic

PCR products were gel purified using a commercial kit (Thermo
Fisher Scientific, USA) and purified amplicons were sequenced
in both directions with the amplification primers in the Sanger
Sequencing Platform (Macrogen, Netherlands). The primer
sequences in all reads were trimmed prior to analyses. The final
forward and reverse sequences were assembled in Geneious Prime
2019.2.1 (https://www.geneious.com) and a single consensus
sequence was obtained with the De Novo Assemble tool in the
related software.

The final sequences were searched in the NCBI database by using
the BLASTn algorithm. A CO1 data set was constituted with
totally 22 sequences belong to genetically related sequences from
different countries in the GenBank for phylogenetic analyses.
Multiple alignments of the sequences in CO1l dataset were
utilized using MUSCLE plugin in Geneious Prime (21). DNA
polymorphism and haplotype analyses were performed with
DnaSp v.5.1 (22). Intraspecific and interspecific differences were
calculated in MEGA 7 (23) using the Kimura two-parameter
model (24).

For inferring phylogenetic relationships in the CO1 dataset
Maximum Likelihood (ML) estimation was utilized. GTR+G+I
was determined as the suitable DNA substitution model for ML
analyses using the software jModeltest v.0.1.1 (25). The plugin of
PhyML in Geneious Prime was used for the construction of ML
tree (26). The reliability of branching of the ML tree was analyzed
using a bootstrap resampling of 1000 replications.
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RESULTS

Human Case of Naso-pharyngeal Myiasis

A 49-year-old woman living in Adana province was diagnosed with
naso-pharyngeal myiasis in the hospital. In our conversation, she
complained of about two months of nasal pruritus and sensation
of congestion with sanguinolent discharge from her nostrils. She
also reported having frequent sneezing, coughing, tear in gland
nausea in the related period. After getting non-specific medical
approaches such as using cortisone or decongestants two bot fly
larvae were dropped. Following the detection of these parasites,
she got antiparasitic treatment and further six larvae were
dropped from the nostrils.

Morphologic Identification of the Bot Fly Larvae

All the eight larvae were sent to our parasitology laboratory
and identified as second stage larvae of O. ovis according to the
morphological features under stereo microscope (Figure 1). The
size of larvae specimens was 4-5 mm and they demonstrated
anterior hooks, dark posterior spiracles with a flat side medially,
and respiratory holes arranged radially.

Sequence Characterization and Phylogenetic

Relationships

The barcode region of CO1 mtDNA was successfully amplified for
all the eight isolates in PCR analyses (Figure 2). The consensus
sequences covering the 658 bp barcode CO1 region from all reads
were successfully obtained with high-quality chromatogram
scores. The sequences were validated by translation analyses with
the absence of insertions, deletions, or stop codons indicating
functional mitochondrial products. The BLASTn analysis of the
obtained sequences confirmed the morphological identifications
as the specimens belonged to O. ovis. No polymorphic sites were

Figure 1. Second stage larvae of O. ovis causing human naso-
pharyngeal myiasis

found among the CO1 sequences of all eight isolates resulting
in the detection of a single haplotype (ERU-Oovl). The CO1
sequence of ERU-Oovl was deposited to the GenBank with
accession MT124626. The base composition of the barcode
sequence of the obtained haplotype was highly AT biased with a
mean GC content of 34.2%.

A total of 303 polymorphic sites, of which 244 were parsimony
informative, were determined within the entire CO1 data
set including the sequences of the species belonging to
Gasterophilinae, Cuterebrinae, Oestrinae, Cephenemyiinae and
Hypodermatinae subfamilies of Oestridae. Totally four different
haplotypes were determined among the CO1 sequences of the
O. ovis and the ERU-Oov1 represented a new haplotype of the
corresponding species. Mean haplotype and nucleotide diversities
for O. ovis were 0.900 and 0.026, respectively. Intraspecific
nucleotide differences for O. ovis were determined within range of
0.00% to 0.61% and the mean genetic difference was 0.37+0.15%.
Interspecific differences among the subfamilies of Oestridae
in the CO1 data set were presented in Table 1. The species
of Hypodermatinae and Cuterebrinae; Cephenemyiinae and
Oestrinae were closer to each other as sister taxon. The species of
Gasterophilinae were clustered into two distinct clades and found
more distant from other subfamilies of Oestridae and the clade
including Cobboldia species constituted outer taxa (Figure 3).

The ML tree is presented in Figure 3 with bootstrap support
values. All the sequences classified within species-based clades in
subfamily taxa with the support of bootstrap values over 69.0%.
The novel ERU-Oov1 haplotype clustered in a monophyletic clade
with the published haplotypes of O. ovis indicated in Figure 3 with
a high bootstrap value (100.0%). The ERU-Oovl was exhibited
highest identity of 99.5% to the O. ovis isolates reported from
Bosnia and Herzegovina (MG755264), Croatia (MN845130) and
Brazil (KR820703) and also showed an identity rate of 99.4% to
the isolate reported from Iran (KX268655).

DISCUSSION

A naso-pharyngeal myiasis case in a woman living in Adana
province was determined and the recovered bot fly larvae
identified as the second stage larvae of O. ovis based on the
morphological characters. The size and the shape of larvae and the
shape of posterior spiracles were consistent with those reported
by Zumpt (1). The clinical signs of the infection in the woman
patient also consistent with the several naso-pharyngeal myiasis

Figure 2. PCR amplicons of the barcode CO1 region of O. ovis
isolates. M: Marker (100 bp), 1-8: gDNA from O. ovis larvae
specimens
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Figure 3. Phylogenetic analysis of O. ovis and other species of
Oestridae subfamilies. The characterized haplotype was shown
in bold red character. Bootstrap values (1000 replicates) was
shown at the nodes. The scale bar represents a 0.05% divergence

Table 1. Interspecific genetic distances (below the diagonal)
+ standard deviations (above the diagonal) for Oestridae
subfamilies

Oestrinae - 0.021 | 0.022 | 0.022 |0.022
Cephenemyiinae | 0.203 |- 0.022 | 0.020 | 0.024
Cuterebrinae 0.221 | 0.226 |- 0.019 | 0.021

Hypodermatinae | 0.234 | 0.212 | 0.198 |- 0.022

U s W N

Gasterophilinae | 0.284 |0.308 | 0.277 | 0.296 | -

cases reported from several countries including Turkey (27-32).
Accidental myiasis caused by O. ovis larvae has been also reported
from conjunctival sac (ophthalmomyiasis) (33), the throat (34),
the nose (35), and the ears of humans (36).

Molecular data are still rather limited for bot flies, and the data
currently available for Oestridae include mainly partial sequences
of mitochondrial genes especially CO1. However, most of the
sequences available in GenBank are from different fragments
of CO1 rather than 658 bp barcode region commonly used as a
diagnostic marker (13-15). Therefore, it is not possible to compare
allCO1sequencesofbotfliesincluding O. ovisin ourstudy. However,
it was obvious that the barcode region successfully discriminates
the species in all subfamilies of Oestridae with relatively high rate
of barcoding gaps. Our result is also consistent with the findings
of Otranto et al. (37), who reported significant interspecific
divergences among the 18 species of Oestridae that cause myiasis
by using a different fragment of CO1 as a phylogenetic marker.
With only available four O. ovis barcode sequences in GenBank,

our newly characterized haplotype clustered together with those
reported from Bosnia and Herzegovina (MG755264), Croatia
(MN845130), Brazil (KR820703) and Iran (KX268655) in a
monophyletic clade and intra-specific genetic distance among the
haplotypes were equal or less than 0.6%. This result may indicate
a possible low polymorphism in this species with scarce gene
flow among the populations from different geographical regions.
Low intra-specific distances based on different fragments of CO1
from other bot fly species such as Przhevalskiana silenus (18,37),
Hypoderma bovis, H. lineatum, H. diana, H. tarandi, Gasterophilus
intestinalis, G. haemorrhoidalis, G. nasalis and Cuterebra baeri
(37) in different countries were also emphasized and all these
results might provide an evidence on the absence or lower cryptic
diversity in the species of Oestridae. However, for a better
understanding of the evolution of O. ovis, more comprehensive
set of samples from different regions of Turkey and also the world
is needed to be analyzed by using both mitochondrial and nuclear
markers preferably mitogenomes.

CONCLUSION

This study provides the first molecular characterization data
on O. ovis larvae causing naso-pharyngeal myiasis in a human
in Turkey based on barcode CO1 sequences. Although limited
sequences were included in the data set, our findings revealed
an evidence on the close association within O. ovis from different
countries. The barcode CO1 sequence analyses were successfully
differentiate the species of the subfamilies in Oestriade and this
result indicates the usefulness of the CO1 as a suitable diagnostic
molecular marker for identification and characterization of bot
fly species.
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Amag: Tirkiye'de Kutanoz Leishmaniasise (KL) sebep olan tirler Leishmania tropica (L. tropica) ve Leishmania infantum’dur (L.
infantum). Suriye’den diger iilkelere 2011 yilindaki i¢ karigikliktan dolayi bityiik bir gé¢ olmustur. KL'nin endemik oldugu Suriye’den
diger iilkelere olan gécin, KL olgu sayisini ve tir ¢esitliligini etkiledigi dustntulmektedir. Cahgmada, arsivde yayma preparatlar
bulunan KL pozitif, go¢ éncesi ve sonrasi Tiirk hasta ve importe (Suriye’li) hastalara ait érneklerin tiplendirilmesi ve Hatay'daki
g6¢ oncesiyle sonrasindaki KL tiir farkliliginin ortaya konulmas: amag¢lanmigtir.

Yontemler: Calismaya arsivde bulunan, dermal kazintidan yayma preparati hazirlanmig, Giemsa boyal ve mikroskop inceleme ile

pozitifligi saptanan toplam 150 hastaya ait (G6¢ éncesi 50 Tiirk hasta, gé¢ sonras: 50 Tirk hasta ve Suriye’li 50 hasta) preparatlar
dahil edilmistir. Secilen preparatlarin DNA izolasyonu yapilmis ve tir tayini i¢in ITS-1problu GZ-PZR analizi yapilmistir.
Bulgular: Go¢ oncesi Tiirk hastalara ait rneklerin 40'nda L.infantum/donovani (%80), 8'inde L. tropica (%16), 2’sinde L.major
(%4) saptanirken, go¢ sonrasi Tiirk hastalara ait 6rneklerin ise 28'inde L. infantum/donovani (%56), 3'inde L. major (%6), 19'unda
L. tropica (%38) tespit edilmigtir. Suriye’li hastalara ait érneklerin 2’sinde L. infantum/donovani (%4), L'inde L. major (%2) ve
47sinde ise L. tropica (%94) saptanmigtr.

Sonug: Hatay’'da go¢ 6ncesi yerli olgularda ¢ogunlukla KL'ye neden olan tirin L. infantum/donovani oldugu gézlemlenirken, go¢
sonrast yerli olgularda L. tropica’nin artma egiliminde oldugu, L. major’a ise gegmis yillara gére daha ok rastlandig: gérillmektedir.
Hatay’a gelen Suriye’lilerin KL etkeni olan Leishmania tiitlerinde cesitlilife neden olabilecegi ve konu tizerinde daha ileri
aragtirmalarin yapilmasi gerektigi sonucuna varilmgtir.

Anahtar Kelimeler: Kutanoz leishmaniasis, géc, gercek zamanlhi-polimeraz zincir reaksiyonu, Hatay

ABSTRACT

Objective: Leishmania tropica (L. tropica) and Leishmania infantum (L. infantum) are the species causing cutaneous Leishmaniasis
(CL) in Turkey. There was a wave of immigration due civil war in Syria in 2011. Migration from Syria, where CL is endemic, to
other countries is thought to affect the number of CL cases and species diversity. The aim of the study was to typify the samples of
CL positive, pre-migration and post-migration Turkish patients and importe (Syrian) patients whose smears were found in the archive
and to reveal the difference of CL species before and after migration in Hatay.

Methods: Smears of a total of 150 patients (50 Turkish patients before migration, 50 Turkish patients after migration and 50
Syrian patients) which had been prepared with dermal scraping, stained with Giemsa and determined as CL positive by microscope
examination were included in the study. DNA isolation of selected preparations was performed and GZ-PZR analysis with ITS-
Iprobe was performed for species determination.

Results: L. infantum/donovani was detected in 40 (80%), L. tropica in 8 (16%), and L. major in 2 (4%) of the samples belonging to
pre-immigration Turkish patients. L. infantum/donovani was detected in 28 (56%), L. major in 3 (6%) and L. tropica in 19 (%38) of
the samples belonging to post-immigration Turkish patients. L. infantum/donovani was detected in 2 (4%), L. major in 1 (2%) and L.
tropica in 47 (94%) of the samples belonging to Syrian patients

Conclusions: It was observed that in local cases in Hatay before immigration, L. infantum/donovani was the common species that
caused CL and that after immigration L. tropica began to raise and that L. major was more encountered than before. It was concluded
that Syrians coming to Hatay may have caused diversity in the Leishmania species which were the causative agents of CL, and that
further research was needed on the subject.

Keywords: Cutaneous leishmaniasis, migration, real-time polymerase chain reaction, Hatay
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GIRig

Leishmaniasis, enfekte disi tatarcklarin isirmasiyla insana
bulagan paraziter bir hastaliktir. Kutanéz, mukokiitanéz, visseral
olmak tizere ti¢ ana klinik tablo ile kargimiza ¢ikmaktadir. Kutanéz
leishmaniasis (KL), hastaligin en sikkargilan formudurve genellikle
skar olugarak kendiliginden iyilesen deri lezyonlarina neden
olur. Visseral leishmaniasis (VL) i¢ organlari, etkilemektedir ve
tedavi edilmediginde 6élume sebep olabilmektedir. Mukokiitanéz
leishmaniasis (MKL) ise mukozay: tutarak tamamen ya da kismen
tahribatina sebep olan 6énemli bir klinik formdur (1,2). KL ve VL
iilkemizde leishmaniasisin en sik gorilen klinik formlardir ve
genel olarak KLye L. tropica ve L. infantum, VLye ise L. infantum
neden olmaktadir (3). VL Ege, Akdeniz ve ¢ Anadolu Bolgelerinde,
KL ise Gineydogu Anadolu Bélgesi basta olmak tizere Akdeniz,
f¢ Anadolu ve Ege Bolgesinde goriilmektedir (4-6). Tiirkiye'de
1990-2010 yillar: arasinda toplam 46.003 KL olgusunun oldugu
bildirilmigtir (3). 2011 yih Nisan ayinda, Suriye'de yasanan ig
karigiklik nedeniyle yaklagik 300-400 kisi Hatay ili Cilvegozii simir
kapisindan girig yapmus ve ilk siginma kamplarina yerlegmislerdir.
flimizde ilk y1l Altin6zii, Yayladag:, Reyhan'h da toplam bes kamp
kurulmustur (7). Ancak bugiin itibariyle 10 ilimizde (bagta Hatay,
Sanlwurfa, Gaziantep olmak tizere) olusturulmus kamplar disinda
81 ilimizde 4 milyona yakin Suriye'li oldugu tahmin edilmektedir
(4,7). Bu durum tlkemizin hemen hemen her yerinde importe
KL olgularinin gérilmesine neden olmustur. Gé¢ sonras1 2013
yilinda Tiirkiye'de Tiirk ve Suriyeli toplam KL olgu sayis: 5.362
ile son yillarin en yiiksek sayisina ulagmigtir. 2015-2017 yillan
arasinda yilik ortalama 2000-2.500 olgu goérildugi Saghk
Bakanlhi: tarafindan bildirilmistir (8).

Ulkemizde KL'nin en sik gériilen tirleri Leishmania tropica (L.
tropica) ve Leishmania infantum'dur (L. infantum). Ancak 2010
yili sonras1 yapilan ¢alismalarda Leishmania major (L. major) ve
Leishmania donovani’nin (L. donovani) de KL'ye neden olan tiirler
oldugu gésterilmistir (9). Goé¢ 6ncesi yapilan bir ¢caligmada, L.
infantum’un Hatay ilinde KL'ye sebep olan tiirlerin baginda geldigi
saptanmustir (10). Gé¢ sonrasi yapilan calismalarda ise L. infantum
ile birlikte L. tropica ve L. major'unda Hatay’da KLye neden olan
tirler oldugu tespit edilmistir (11,12). Suriye'de ise bildirilen
KL olgularinin biyitkk ¢ogunlugunun L. tropica kaynakh oldugu
ve geri kalan olgularin ise L. major tarafindan olusturuldugu
bilinmektedir (13).

Calismada, Hatay'da go¢ 6ncesi ve sonrast yerli (Tirk hasta)
ve importe (Suriyeli hasta) KL hastalara ait smear 6rnekleri
argivden secilerek molekiiler yéntem (GZ-PZR) ile tiplendirilmig
ve ilimizdeki go¢ ¢ncesi ve sonrasi KL tir farklihginin ortaya
konulmas: amaglanmigtir.

YONTEMLER

Calismada; dermal kazinti materyalinden yayma preparati
yapilmig, Giemsa boyama yéntemi ile boyanmis ve mikroskop
(100 X immersiyon) ile incelemesinde Leishmania parazitinin
amastigot formunun varhig tespit edilmis toplam 150 hastaya ait
(go¢ 6ncesi 50 Tiirk hasta, goc sonras: 50 Tirk hasta ve Suriyeli
50 hasta) preparatlar argivden secilmigtir. Secilen 6rneklerin
yayma preparatlari liziz tamponu ile yitkanmig ve DNA izolasyon
kiti (QIAamp DNA Mini Kit, Qiagen, Almanya) icerisinde bulunan
protokole uygun olarak caligilmigtir.

Orneklerde tir tayini yapabilmek icin ITS1 problu GZ-
PZR ile c¢ahgilmigtir. Leishmania
rRNA ve 5,85 rRNA’y1 kodlayan genleri aywan ribozomal

parazitlerinin  ssu

internal transcribed spacer 1 (ITS1) bolgesi, Forward
primer; 5-CTGGATCATTTTCCGATG-3’, Reverse Primer;
5-GAAGCCAAGTCATCCATCGC-3’ primerleri ile birlikte Probe
1: 5- CCGTTTATACAAAAAATATACGGCGTTTCGGTTTFluo-3’,
Probe 2: 5-LCRed-640-GCGGGGTGGGTGCGTGTGTG-Pho-3’
6zgiin problar kullamilmistir. PZR analizi i¢in 1,5 pL H,0 (PCR
grade water), 1 pL Forward Primer, 1 pL Reverse Primer, 0,5 pL
Probel, 0,5 pL Probe2, 12,5 uL QuantiTect Probe PCR Kit Master
karigim (Qiagen) ve 5 pL genomik DNA olmak tzere toplam
hacmi 25 pL olan karigim hazirlanmigtir (14,15). Rotor-Gene
cihazinda melting analizi yapilarak tiplendirme yapilmistur.

BULGULAR

Gog oncesi ve sonrasina ait segilen Turk 6rneklerin kayitlarina
bakildiginda hastalarin Altinézti, Hassa, Kirikhan, Yayladag,
Samandag gibi Hatay’da KL'nin sik olarak gorildigi bolgelerden
geldigi saptanmigtir. G6¢ 6ncesiyillara ait secilen preparatlarin GZ-
PZR testi sonucunda 50 Tiirk 6rnegin 40'imin (%80) L. infantum/
donovani, 8'inin (%16) L. tropica, 2’sinin (%4) L. major oldugu
tespit edilmigtir. Gé¢ sonrasi secilen 50 Tirk 6rnegin ise 28'inin
(%56) L. infantum/donovani, 3 iniin (%6) L. major, 19’unun (%38)
L. tropica oldugu saptanmustir. Suriyeli hastalara ait kayitlarda
daha ¢ok Idlip, Halep, Hama gibi Suriye’nin KL acisindan endemik
oldugu bilinen bélgelerden geldigi tespit edilmigtir. Elli Suriyeli
hasta 6rneginin 2’si (%4) L. infantum/donovani, 1'i (%2) L. major
ve 47’si (%94) ise L. tropica olarak tiplendirilmistir (Sekil 1, 2).

TARTISMA

Turkiye’de KL halk sagh@: sorunu olarak giincelligini korumaya
devam etmektedir. KL, Phlebotomus (halk arasinda yakarca, kum
sinegi, tatarak olarak bilinen) cinsi vektér ile bulasan 6nemli
parazit hastaliklardan biridir. Phlebotomus sergenti ve Phlebotomus
papatasi KL'nin bulagsmasinda vektor olarak rol oynayan tirlerdir
(16). Hatay ili ile Suriye sinir1 aras1 46 km yakinlhktadir. Hatay'da,
KLnin endemik olan bazi kéyleri (Kiyigéren, Meydan, Yuvals,
Alahan Kéyii) Suriye’ye yakin bir konumda yer almaktadir (17).
Gog 6ncesi, Hatay'dan 6zellikle KL'nin endemik oldugu Suriye’nin
Halep, Laskiye kentine turistik amach giinlik gidis ve gelislerin cok
olmasi, tagimacilik yapan soférler ile mevsimlik olarak ¢caligmaya

50

40

Suriyeli Gog Oncesi
Olgular  Tiirk Olgular

WL infantum/donovani ML

Sekil 1. Gog¢ oncesi ve gog sonrasi Tirk olgular ile Suriyeli

olgularin karsilagtirilmasi
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Sekil 2. Hatay ilinde KL'nin endemik oldugu ilceler ve Hatay
haritas: (27)

gelen igciler gibi cesitli faktérler KL sayisinin artma nedenleri
arasinda yer almaktadir (18). Culha ve ark. (19) 2018 yilinda,
yakin komsumuz olan Suriye dahil Azerbaycan, Ozbekistan,
Tirkmenistan, fran, Irak gibi ilkelere giden ve déndiikten sonra
KL tanis: alan tir soférlerinde, etken tirler L. tropica, L.infantum/
donovani, L. major olarak tiplendirmiglerdir.

KL agisindan endemik olan Hatay ilinde, 1994-2004 yillan
arasinda 1079 KL olgusu bildirilmigtir (18). 2006-2011 yillar
arasinda ise 535 olgunun bildirimi yapilmig ve daha c¢ok
Hassa, Altinozii, Samandag, Reyhanli, Iskenderun, Kirikhan
gibi endemik il¢elerinden oldugu belirtilmistir (19). Hatay'da
KLnin vektérleri; Phlebotomus sergenti, Phlebotomus papatasi,
Phlebotomus syriacus'dur (16). G6¢ 6ncesi yillara ait ¢caligmalarda
Hatay’'da, genel olarak L. infantum olmak tizere L. tropicanin da
KL etkeni oldugu gosterilmigtir (10,11). Calismamizda da gé¢
oncesi yerli olgulara ait 50 6érnegin 4071 L. infantum/donovani, 8’1
L. tropica, 2’si L. major olarak tiplendirilmistir.

Diinya Saghk Orgiiti'niin verilerine gore, Suriye'de 2010 yilinda
42.165 KL olgusu varken, 2014 yilinda 55.204 KL olgusu oldugu
bildirilmigtir. Suriye’de KL'nin bityiik bir cogunlugunda etken olan
tir L. tropica oldugu ve daha ¢ok Halep, Idlip, Hama, Lazkiye ve
Tartus’ta gorildugi bilinmektedir. L. major ise Al-Hasakah, Sam
ve Deir ez-Zour’a yakin kirsal alanlarda gorilmektedir (20).
Suriye'deki gogiin biyik bir kismi Tiirkiye, Litbnan ve Urdiin'e
olmustur. Lubnan'da 2000-2012 yillar1 arasinda 6 KL olgusu
oldugu ancak 2013 yilinda biiyiik bir kismim Suriyelilerin oldugu
toplam 1033 olgu ile ¢ok bityiik bir artis oldugu bildirilmigtir (21).
Saroufim ve ark. (22) Liibnan'da yagayan 948 KL stipheli Suriyeli
hastanin %85’ini L. tropica, %15’ini L. major olarak tiplendirmisler.
Urdiin'de, Haziran 2017'de 660.000’dan fazla Suriyeli oldugu
kaydedilmis ve 2010-2016 yillar1 arasinda 1243 KL tanili hastanin
559unun Suriyeli hastalar oldugu bildirilmigtir (23). Hijawi
ve ark. Urdiin'de 66 KL hastasindan (39 Urdin ve 27 Suriyeli)
aldiklar1 6rneklerin 29'unu molekiiler yontemlerle (ITS1-PCR-
RFLP, Nested ITS1-5.8S rtDNA PCR ve kDNA PCR) tiplendirmigler
ve ITS-1 PZR-RFLP ile 20%sini L. major, unu L. tropica olarak
bulmuslardir. Calisma da ilkedeki Suriyeli KL hastalarinin
Leishmania tir gecisinin tizerindeki etkisinin daha detayl bir
sekilde aragtirilmasinin gerektigi vurgulanmigtir (24).

Turkiye’ye 2011-2019 tarihleri arasinda yaklasik 4 milyona
yakin Suriyeli'nin géc ettigi tahmin edilmektedir. En ¢ok go¢ alan

illerimiz ise Istanbul, Gaziantep, Hatay, Sanlurfa, Mersin'dir (7).
Saglik Bakanlig: verilerine gore, tilkemizde hem Suriyeli hem de
yerli olgu sayis1 yillik 1500-2000 arasinda degismektedir (8).
Tiirkiye’de KL'ye neden olan baslica tiirler L. tropica ve 6zellikle
Dogu Akdeniz Bolgesinde gorilen L. infantum’dur. Ancak
son yillarda L. major ve L. donovaninin etken tiirler oldugu
gosterilmistir (6). 2009 yilinda Toz ve ark. (10) Tiirkiye'de KL'den
sorumlu olan tiirtin L.tropica, Hatay ilinde ise etkenin L. infantum
oldugunu bildirmislerdir. 2016 yilinda ise Ozbilgin ve ark. (12)
Antalya, Adana, Hatay, Mardin, Diyarbakir, Sanlhurfa, Bitlis,
Manisa, Burdur illerinde toplam 18 KL tanili hastada L. major
saptamiglardir. (Aymi aragtiric1 2019 yilinda,18 ilde 356 KL tanili
hastadan aldiklar1 6rneklerin; 299’unu L. tropica, 28’ini L. major,
19’unu L. infantum ve 10’unu L. donovani olarak tiplendirmiglerdir.
Hatay'dan aliman 2 6rnek L. infantum ve L. tropica olarak
tanimlanmastir. L. infantum ile L. major KL olgularinin sayisinda
bir artis oldugunu bildirmislerdir (9).

Sanhurfa'da uzun yillar L. tropica’mn KLye neden olan tek tir
oldugu bilinmektedir (25). Ancak gé¢ sonras1 2014 yilinda Zeyrek
ve ark. (25,26) biri importe olmak tzere ti¢ L. major olgusu
saptamiglar ve 2018 yilinda ise Giirses ve ark Sanlhurfa'da yaptig:
bir ¢aligmada ise 135 KL tanili hastanin 132’sini L. tropica, 3'ini
ise L.major olarak tiplendirmigledir. Sanlhurfada gé¢ sonrasi
yillarda yapilan caligmalarda L. major'un goérilmesine paralel
olarak bizim ¢alismamizda da go¢ sonrasi yillarda L. tropica’nin
etken oldugu KL sayilarinda artis oldugu gézlemlenmistir.

SONUC

Go¢ oncesi ilimizde daha ¢ok KL etkeni olarak L.infantum sorumlu
iken g6¢ sonrasi yerli olgularda L.tropica’min yitkselme egiliminde
oldugu, L. major'un ise tlke genelinde oldugu gibi ilimizde de
gecmis yillara oranla daha ¢ok rastlandigi goriulmektedir. Bu
nedenle, gé¢iin Leishmania tiir geciginin tizerinde etkili olabilecegi
sonucuna varilmigtir.

1l Saghk Mudarliikleri ile birlikte ve wniversiteler arasnda bu
konu iizerinde koordineli bir ¢alisma yapilmasinin ve dizenli
vektér kontrol programlarinin olusturulmasinin énemli oldugu
ve bu konu ile ilgili daha genis kapsamli ¢aligmalarinin yapilmas:
disiincesindeyiz.
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ABSTRACT

The province of Khorasan-Razavi in the North East of Iran is an endemic area for anthroponotic cutaneous leishmaniasis (ACL
caused mainly by Leishmania tropica) and zoonotic cutaneous leishmaniasis (ZCL caused mainly by Leishmania major). Based on
clinical signs, some cities were considered as ACL foci while others were considered to be endemic for ZCL.

This paper reviews studies performed on patients diagnosed with cutaneous leishmaniasis (CL) via the use of direct slide
examination, ELISA, electrophoresis isoenzyme, RAPD PCR and PCR in Mashhad; the study also includes cases of CL in other
cities of the Khorasan-Razavi province where only PCR used as a diagnostic tool. The data show that both Leishmania tropica and
Leishmania major caused CL in most of the cities investigated. Our review shows that Leishmania major was found in areas where
ACL is prevalent and Leishmania tropica was observed in areas with high incidence of ZCL. This distribution represents a major
change in the epidemiological pattern of Leishmania in the Khorasan-Razavi province.

Keywords: Cutaneous leishmaniasis, Leishmania major, Leishmania tropica, molecular and immunological techniques, Khorasan-
Razavi province.

0z
Khorozan-Razavi eyaleti, Kuzey Dogu fran'da yer alan, anthroponotik kutanoz leishmaniasis (AKL'nin sebep oldugu Leishmania

tropica) ve zoonotik kutanéz leishmaniasis (ZKLye sebep olan Leishmania major) i¢in endemik bir bélge niteligindedir. Bu ¢calismada
klinik 6nem bakimindan baz: sehirler AKL olarak nitelendirilmesine karsilik baz1 sehirler ZKL olarak tanimlanmigtir.

Bu aragtirma, kutanéz leishmaniasis (KL) olarak teghis edilmis hastalardan elde edilen érneklerin direkt mikroskobik bakiyla
teshisleri ile ELISA, elektroforez, izoenzim, RAPD PCR ve PCR yardim ile Meghed'te gerceklestirilmigtir. Bu aragtirma aym
zamanda Khorozan-Razavi eyaletinde sadece PCR kullamilarak yapilan KL érneklerini de icerir. Yapilmig olan bu ¢aligmanin
sonuglar1 aragtirma yapilan sehirlerin cogunda Leishmania tropica ve Leishmania major'un KL enfeksiyonlarina sebep oldugunu
gostermistir. Bizim caligmalarimizda AKL olgularinin yaygin olarak gorilldugu bolgelerde Leishmania major’a rastlamirken, ZKL
olgularinun yiiksek oranlarda goriildugi yerlerde de Leishmania tropica saptanmgtir. Bu dagihm Khorosan-Razavi eyaletindeki
Leishmania'nin sebep oldugu oldugu hastaliklarin dagilhimini gostermektedir.

Anahtar Kelimeler: Kutanoz leishmaniasis, Leishmania major, Leishmania tropica, molekiller ve immiinolojik teknikler,
Khorasan-Razavi bélgesi
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INTRODUCTION

Leishmaniasis is a vector-borne disease caused by protozoa
belonging to the Leishmania genus. Cutaneous leishmaniasis (CL)
is the most common form of leishmaniasis in the Middle East. CLis
transmitted by the bite of sand flies (a subfamily of Phlebotomine)
(1). Humans and dogs are the main reservoirs of Leishmania
tropica causing anthroponotic cutaneous leishmaniasis (ACL) with
chronic, dry form, delayed ulceration and plentiful amastigotes.
Wild rodents have an important role as reservoirs of Leishmania
major causing zoonotic cutaneous leishmaniasis (ZCL) with acute,
moist form, early ulceration and few amastigotes (2).

According to the World Health Organization (WHO) approximately
0.6-1 million new CL cases are estimated to occur worldwide
annually; two-thirds of cases are in Afghanistan, Algeria, Brazil,
Colombia, Iran and the Syrian Arab Republic (3).

Over the last decades a significant increase in the number of cases
of leishmaniasis has been reported worldwide (4). This rise may
be due to behavioral and environmental changes such as new
settlements, deforestation, large migrations from rural to urban
areas, fast and unplanned urbanization, building of dams and new
irrigation projects that increase exposure of humans to sand fly
vectors (5).

Prevention and control programs are directly dependent on

targeting the right species of the parasite (6). However, the species
of Leishmania that cause different forms of CL are morphologically
similar, making differentiation between species by microscopy
alone impossible. For this reason, alternative methods such
as isoenzyme analysis and immunological approaches such as
fluorescent dye-conjugated monoclonal antibodies_have been
recently used for identifying Leishmania spp. (4). Furthermore,
molecular methods based on PCR have also been used routinely
by many laboratories to detect Leishmania in carrier hosts and to
map parasite reservoirs (7,8).
Several studies have been performed in the Khorasan-Razavi
province to diagnose leishmaniasis from observation of
clinical symptoms (9). However, information on the incidence
of leishmaniasis based on new immunological or molecular
methods is poor in this area. To improve diagnosis and eventually
approaches to treatment, the University of Medical Sciences in
Mashhad performed immunological and molecular studies to
identify those Leishmania species that cause CL and to design
plans for targeted epidemiological intervention in endemic cities
of the Khorasan-Razavi province.

METHODS

This paper reviews clinical and epidemiological studies on
leishmaniasis performed in the province of Khorasan-Razavi. The
paper briefly reviews current global and Iranian epidemiological
data on CL. The review compares previous data on CL in different
cities of Khorasan-Razavi province with current epidemiological
data. The paper is based on PubMed and Google Scholar literature
searches from 1979 to 2018 using the following keywords:
“CL”, “prevalence OR epidemiology”, “causative agents of CL
OR molecular detection of Leishmania spp.”. These key words
were then, combined with “Iran” and “Razavi Khorasan OR
Khorasan-Razavi province”. Both papers in English and Persian

were considered. We also considered data from graduate theses
on epidemiology of CL and on molecular detection of Leishmania
species in Khorasan-Razavi.

RESULTS

Epidemiology of Cutaneous Leishmaniasis in Iran

CL is one of the 10 most important parasitic diseases in tropical
regions of the world, being present in all continents except for
Australia (10). Investigations on various aspects of this disease
have been prompted and supported by WHO and global burden of
disease (GBD). According to GBD, the prevalence of CL has risen
from 2.1 million in 2002 to nearly 4 million cases in 2015 (11-13).
The number of individuals with latent CL is estimated at about
12-20 million (10).

Disability-adjusted life years (DALY) due to CL is estimated at
about 2 million years. Considering that only patients who are
positive for Leishmania spp. are included in the DALY formula,
and the psychosocial impact of scars due to CL (approximately 40
million cases) has not been taken into account, the real DALY is
likely to be higher than the current estimated figure (13).

CL is the second most prevalent arthropod-transmitted disease
in Iran (14). Despite the attempts of Iranian health officers to
prevent and control leishmaniasis, the disease is still spreading
and new foci of CL are reported every year. For example, 17
previously infection-free provinces of Iran are now endemic for
leishmaniasis (15).

According to the data published by the Iranian Ministry of Health
in 2011, about 20000 new CL cases are reported in Iran annually,
while the actual number of patients with CL is estimated to be
four to five-fold higher. Patients with either moist or dry lesions
are observed in both rural and urban areas in Iran (16). The rural
form or ZCL with moist lesions is observed in 15 provinces of
Iran including Isfahan, Sarakhs, Lotfabad, Khuzestan, Kashmar,
Kashan, Dehloran and Damghan, whereas the urban form or ACL
with dry lesions has been reported in Tehran, Shiraz, Mashhad,
Neishabur, Kerman, Bam, Rafsanjan and Khomeyn Shahr (16,17).
Epidemiological studies in Iran indicate more than 90% of CL
cases occur in 88 cities and transmission occurs in 17 provinces
in Iran with a prevalence rate ranging from 1.8% to 37.9% (18).
Isfahan, Fars, Bushehr, Ilam, Khuzestan, Yazd, Semnan, Kerman,
and Khorasan were high incidence areas between 1983-2013.
A lower burden of infection was observed in Gilan, Kurdistan,
Azerbaijan-West, Ardabil, Tehran, Qazvin, Hamedan, Azerbaijan-
East, Kermanshah, Kohgiloyeh-Boyer-Ahmad, Lorestan, Markazi,
and Chaharmahal- Bakhtiari. The last data about number of CL
patients in different province of Iran during 2011-2013 has been
shown in Table 1 (16,19).

The incidence rate of CL follows a cyclical pattern of rise and
fall between 20 to 40 cases per 100,000 people and a periodic
trend lasting 5-6 years, which shows the limited effect of control
measures that are transiently implemented in response to
episodes of increased incidence of the disease (20).

Therefore, improved and permanent measures for
epidemiological control of CL in Iran must be rationally designed
and implemented with the participation of health authorities and
relevant governmental agencies in order to reduce the incidence
and prevalence of CL (16).
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Table 1. The number of CL patients in different province of

Iran during 2 years (2011-2013) (16)

Provinces The number of CL patients
Razavi Khorasan 13379
Fars 13356
Isfahan 8785
Kerman 4435
Khuzestan 3615
[lam 2027
Golestan 1960
Northern Khorasan 1286
Sistan and Balouchestan 1144
Yazd 1069
Qom 1012
Tehran 848
Semnan 786
Bushehr 385
Kermanshah 355
Hormozgan 286
Lorestan 270
Chaharmahal and Bakhtiari 242
South Khorasan 226
Hamadan 209
Kohgiluyeh and Boyer-Ahmad 195
Mazandaran 150
Markazi 115
Alborz 115
West Azerbaijan 90

The Epidemiology of Cutaneous Leishmaniasis in
Khorasan-Razavi

The present study reviews the CL status in different districts of
Khorasan-Razavi.

CL has been present for a long time as an important endemic
disease in the Khorasan-Razavi province in the North East of Iran
(21). The Khorasan-Razavi province has the highest prevalence of
CL infection in Iran (16). Since this province has shared borders
with Afghanistan and Turkmenistan, changes in the incidence rate
and epidemiological pattern of CL might be linked to neighboring
countries. In fact, gerbil reservoirs and vectors of ZCL have been
confirmed along the border between Iran and Turkmenistan as
well as in the Afghan city of Heart which is in an area endemic
for ACL and close to Iran (22,23). Most of infected domestic and
wild Canidae have been affected by L. infantum in Iran (24,25).
However, infections with with L. tropica were reported from
canidae in Syria, Morocco, and Israel (26-30). Dogs are therefore
a secondary reservoir host for L. tropica and for its transmission
to human.

Mashhad, the second most populous city in Iran and the capital of
Khorasan-Razavi province is located in the North East of Iran and
close to the border with Turkmenistan and Afghanistan. Mashhad
is one of the main endemic areas for ACL. During the last two

decades, CL cases have significantly risen in Mashhad causing
concerns in the health authorities (6). According to the Khorasan-
Razavi Health Center in 2001, the highest prevalence of CL was
seen in the region of Ab-o-Bargh, where population density, stray
dogs, cultural and economic poverty in suburbs are considered as
the main socio-epidemiological risk factors. Haj Norouz is another
high disease area in Mashhad due to predisposing factors such as,
the existence of building debris, old building with wooden roofs
and areas where waste material is accumulated (17).

Neishabur, the former capital of Khorasan-Razavi province, has
also been considered as an important endemic city for ACL with
the rate of infection in some regions such as Sarcheshmeh and
Kariz-no being higher than in others (5). ACL is present in the city
of Sabzevar in Khorasan Razavi, while the disease has not been
detected in Mazinan in Sabzevar (13).

Sarakhs in the North East of Iran is a high prevalence region
for L. major. It is possible that its location on the Silk Road, the
proximity to Turkmenistan and the high volume of commercial
traffic could underpin the increased incidence of leishmaniasis
in this city (31). Torbat-e Jam is another county where many
CL cases have been observed annually. This district is located in
the South West of Mashhad and north of Taybad, West of the
Afghanistan border (32,33).

Based on the clinical appearance of CL lesions, it has been inferred
that the patients in the towns of Chenaran and Quchan probably
suffer from L. tropica, while L. major has been known as dominant
strain of CL in Dargaz and Kalat, that are located in the North
and North East, respectively. It is noticeable that Quchan, in
the North East of Iran, has a border with Turkmenistan and is
connected by road with Chenaran city half way to Mashhad.
Based on the clinical appearance of CL lesions, several
investigations have indicated that Torbat-e Heydarieh and
Fariman, in the South of Mashhad, are endemic for L. tropica.
However, conclusive data on the identification of Leishmania
species in this area based on immunological or molecular tools is
still lacking. Since these towns are situated on the way of travel to
Mashhad, accurate identification of CL agents can be effective to
determine the control and prevent strategies (34).

It is still unclear which parasite species cause CL in the cities of
Gonabad, Kashmar and Bardaskan in the southwest and Khaf and
Taybad districts in the South East of Khorasan-Razavi province.

Identification of the Parasite Species Responsible for
Cutaneous Leishmaniasis in Endemic Areas of North
East Iran

The identification of Leishmania species is essential to monitor
the spread of the disease as well as to design and implement
effective control methods. Since control and prevention of ZCL
and ACL are different, several studies have focused on the correct
identification of Leishmania species in Khorasan-Razavi during the
past two decades (6).

Mohajery et al. (35), used isoenzyme electrophoresis for the
identification of Leishmania spp. and showed that Mashhad is
the main focus for L. tropica, but L. major was present in other
regions, particularly in the suburbs.

In another study, Valizadeh et al. determined the causative
species of Leishmania in 72 cases of CL in Mashhad using an
ELISA method based on species-specific monoclonal antibodies.
52 cases were identified as L. tropica, 16 as L. major and 4 cases
were caused by unidentified species (35).
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Between 2002 and 2005, Hajjaran et al. (4) collected 87 parasite
samples from patients with CL who were referred to Mashhad
health centers and determined the species of Leishmania by
RAPD-PCR. 94.2% of the isolates were identified as L. tropica,
whereas 5.8% were identified as L. major.

Mahmoudi in 2005 used PCR to determine the causative agent
of CL in Mashhad and demonstrated L. major in 2/21 cases and
the other samples were identified positive for L. tropica (36).
Similar results were reported by Fata et al. (37) in 2007 using the
Whatman paper and PCR methods.

The epidemiological pattern of leishmaniasis in Mashhad and the
increased incidence of CL in Khorasan-Razavi prompted further
studies to identify the main causative agents of CL in other
counties of this province.

A study including 84 CL patients in the county of Sabzevar
in 2006-2007 detected 32 cases of L. tropica and 52 cases of L.
major. Another study on 52 patients in Neishabur using RAPD-
PCR only detected L. tropica (38,39). The cities of Sabzevar and
Roudab were the foci in the county of Sabzevar where L. tropica
was detected, whereas the cities of Hokm Abad, Ghezelgharshi,
Joghatay and Mohamad Abad were endemic foci of both L. tropica
and L. major (39).

Molecular investigations by Hossein Farash et al. and Saadabadi
et al. (40) on 144 patients with CL identified only L. tropica in the
districts of Torghabeh-Shandiz (2010) and Kharv (2007), which
are close to Mashhad and Neishabur, respectively (6,40). Pagheh
et al. reported similar findings in 2013 in Torbat-e Jam in a cohort
of 504 patients with Leishmania lesions (32).

In 2013, Shamsian et al. (31) identified L. tropica in 12 patients
and L. major in 52 cases in Sarakhs that had previously been
known as an area where L. major was prevalent as the cause of
ZCL (31).

Despite Khaf and Taybad had been considered as ACL foci (L.
tropica) until 2015, Abdolmajid et al. (41) found 20 cases for L.
major among 66 positive persons with CL by PCR method (41).
Using a similar method between 2015 and 2017, Shamsian et
al. diagnosed 7 patients with ZCL out of 60 subjects with CL in
Torbat-e Heydarieh and 16 with L. major out of 84 patients from
Kashmar (11 cases), Bardaskan (2 cases) and Gonabad (3 cases)
(34,42).

On the contrary, using PCR in 2015 Fata et al. (36) demonstrated
22 patients infected by L. tropica from 85 cases of CL patients in
the ZCL foci of Dargaz and Kalat 2015 (29).

13 cases of L. tropica out of 42 patients were diagnosed by
Shamsian et al. (43) in Fariman, another known focus for L. major,
in 2017.

Finally, Shamsian et al. (44) found 29 out of 86 samples positive
for L. major in CL infected patients in Quechan and Chenaran
despite L. tropica had been considered as the only causative
species of CL in this area.

It is noticeable that all the studies reported here, except for the
ones in Neishabur, Kharv, and Torbat-e Jam, were performed
using the same PCR protocol and same primers that give a 615
bp band for L. major and a 744 bp band for L. tropica (Figure 1,2).
These studies are therefore directly comparable (6).

DISCUSSION
The global epidemiology of CL has changed, mainly due to

population movements, individual risk factors and environmental
changes. CL is one of emerging parasitic diseases in recent years,
posing a public health problem in many parts of the world and is
widespread in Iran (39,40). The epidemiology of CL has changed
in the past two decades in Iran and both L. tropica and L. major
have being present in Khorasan-Razavi province (17,45).

The first step in any control and prevention program for
leishmaniasis is the identification of the infectious agents,
reservoirs and vectors (35). In recent years, many studies have
been conducted in Khorasan-Razavi province with the aim to
refine the immunological and molecular diagnosis of the causative
Leishmania species (4,6,34,35,39-42,46).

The aim of this review was to design a new epidemiological picture
of CL, using data from several studies performed in Khorasan-
Razavi province to identify the boundary shifts for causative
agents of CL during a twenty-year period as the basis to new
insights for control and prevention measures.

The investigations carried out in Mashhad demonstrated that
ACL and ZCL co-exist. Furthermore, L. tropica has been known
the dominant agent causing CL in this city (4,35,37,46). Mashhad
is the main focus for ACL, but also is a center for L. major,
particularly in suburbs.

Sabzevar, has two foci of CL, one with dry lesions and the other
consisting of patients with wet lesions. Until now Sabzevar has
been known just as an ACL focus while now both forms (ACL and
ZCL) of the disease have been found to exist at this location (39).

These epidemiological changes may be due to migration of
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THE NAME OF DISTRICTS

L. tropica 0L major

Figure 1. The percentage of Leishmania species frequency in
different districts of Khorasan-Razavi

Figure 2. Cutaneous leishmaniasis map of Razavi Khorasan
province in 2017
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people from neighboring countries such as Afghanistan and
Iraq, rural to urban fluxes which provide suitable conditions for
transmission, piling of building debris and litter near residential
areas, which lead to expansion of vector reservoirs for both
species. Agriculture also causes an increase of L. major reservoirs
and vector population. Moreover changes in the climate and in
people lifestyles or the lack of immunity in people who immigrate
to endemic areas are other risk factors that can increase the
incidence of CL in a paerticular area (19,34,35). Similar reasons
for the epidemiological changes listed above are likely to underpin
the variations in the distribution of Leishmania species observed
in Torbat-e Heydarieh, Bardaskan, Kashmar, Khaf, Taybad,
Quechan and Chenaran (34,41,42,44).

The presence of both L. tropica and L. major species as causes of CL
in Sarakhs might be related to its location near an international
railroad and in proximity to the border with Turkmenistan;
increased movement of people through this region since 2013 is
likely to be an additional factor in the observed epidemiological
pattern of leishmaniasis (31). The diffusion of L. tropica in
Fariman, Kalat, and Dargaz could result from changes in health
programs to control the vectors and development of industry and
tourisms. Therefore, some of labor migrants or travelers who are
infected by L. tropica could be reservoir hosts for this emerging
agent (36).

Torbat-e Jam, Neishabur, Kharv, Torghabeh-Shandiz are located
in the vicinity of Mashhad and similarly to Mashhad have been
considered as ACL foci (6,32,39,40). Despite all cases in these
regions were identified as L. tropica with molecular method,
the number of lesions, their morphological characteristics and
the season of occurrences in some patients corresponded to the
characteristics typical of L. major infections; therefore, it may be
desirable to extend and refine the examinations to ensure that
cases of ZCL do not go undetected.

CONCLUSION

CL is a major health problem in Khorasan-Razavi province where
most of the regions are affected by both L. tropica and L. major
species.

Several measures can be suggested to reduce the incidence
of the disease in the urban endemic areas. Classes on health
education for inhabitants, reducing the numbers of stray dogs,
identification and urgent treatment of clinical cases could be
effective. Reduction in rodent and carrier population, removal of
waste and environmental modifications should be considered as
key health policies in areas with L. major (6,19).
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Rektal Maligniteyi Taklit Eden Enterobius vermicularis Enfestasyonu
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ABSTRACT

Enterobius vermicularis is a common intestinal nematode of humans that can be considered relatively harmless. A polypoid lesion
mimicking malignancy was detected in the rectum of a 66-year-old female patient who had been operated for sigmoid colon
adenocarcinoma in the past. Histopathological examination of the lesion revealed no malignancy but there was adult E. vermicularis
nematodes and eggs. In this case report, we aimed to present an enterobiasis infestation that produces non-necrotizing granuloma
tissue in the rectum.

Keywords: Enterobius vermicularis, rectal polyp, malignancy

0z

Enterobius vermicularis insan barsaginda yaygin bulunan nispeten zararsiz kabul edilebilen bir nematoddur. Altmis alt: yaginda
sigmoid kolon adenokarsinomu nedeniyle daha 6nce opere edilmis olan bir kadin hastanin rektumunda maligniteyi taklit eden
bir polipoid lezyon saptandi. Lezyonun histopatolojik incelemesi sonucunda erigkin E. vermicularis nematodlar ve yumurtalar:
gorildi, maligniteye rastlanmadi. Bu olgu sunumunda rektumda non-nekrotizan graniilom dokusu olusturan bir enterobiasis
enfestasyonunu sunmayi amagladik.

Anahtar Kelimeler: Enterobius vermicularis, rektal polip, malignite

INTRODUCTION

anus and empty their eggs into the perianal region,
leading to pruritis ani. An adult female helminth

Enterobius vermicularis is a common intestinal can live in the bowel for about six weeks. If the

nematode that is common all over the world, infection becomes chronic, the inflammatory reaction

especially in temperate regions, where fecal sanitation process may progress up to polyp development in
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is poor, and rarely leads to symptomatic diseases. The
most typical symptom of E. vermicularis infestation is
pruritus ani which particularly exacerbates at nights.
It is not zoonotic, its life cycle is simple and human is
its only natural host. It is spread through the fecal-oral
route and is transmitted by inhalation or ingestion of
the helminth egg. The female helminths migrate to the
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the colon mucosa. In the literature, this infestation
has been reported to have the potential to cause
acute appendicitis, salpingitis, ileocolitis, mesenteric
abscess and urinary tract infection (1). It has been
further reported to create granuloma in the cecum,
sigmoid colon, anal canal and extraintestinal tissues
such as liver and ovary (2-7).
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Thereareonlyafew casereportsin theliterature that E. vermicularis
mimics malignancy (4,6-8). Similarly, other helminths such as
Schistosoma species, Fasciola hepatica, Echinococcus species
and Ascaris species have been shown to cause lesions mimicking
malignancy (9,10).

In this case report we aimed to present a case of rectal polyp
physical appearance of which met the criteria for malignancy
but whose etiology was, in fact, found to be inflammatory and
infective.

CASE REPORT

A 66-year-old female patient, who had been operated for
sigmoid colon adenocarcinoma six months ago in Istanbul
University-Cerrahpagsa, Cerrahpasa Medical Faculty, Department
of General Surgery, applied for a follow-up examination after
adjuvant chemotherapy. During the digital rectal examination,
a palpable lesion was detected on the posterior wall of the
rectum approximately 2 cm proximal to the rectal exit.
Positron emission tomography-computed tomography showed
high fluorodeoxyglucose levels in the rectum (SUV__=6.1).
Colonoscopy revealed that the anastomosis line at 20 cm was
natural, but there was a collapsed and ulcerated polypoid lesion
of 1 c¢m in diameter which was located 1 cm proximal to the
linea dentata in the rectum (Figure 1). Multiple biopsies were
obtained from the lesion which was considered as possible
second primary tumor (T2NOMx) on the endoscopic ultrasound
examination. No tumor finding was observed in the histological
examination and endoscopic mucosal resection was performed.
Histopathological examination of resection material showed
dense lymphoplasmacytic cells in and around the ulcer in the
rectum, neutrophil infiltration, concomitant eosinophils, and
granulation tissue (Figure 2). Fragments, which were thought to
belong to the parasite, were seen in the serial sections (Figure 3).
No malignancy was observed. In the microbiology consultation,
the morphological features of the parasite were reported to
be compatible with Enterobius vermicularis. No recurrence
was observed in the control colonoscopy performed following

Figure 1. A collapsed and ulcerated polypoid lesion which was
located 1 cm proximal to the linea dentata in the rectum

the albendazole treatment. Written informed consent was
obtained from the patient who participated in this study. Ethical
approvel was obtained for this study (approval date and number:
10.09.2019/303098).

DISCUSSION

Gastrointestinal infection due to Enterobius vermicularis occurs
worldwide and is considered to be the most common helminthic
infection. Although seen in all ages and socioeconomic levels,
there is a distinct predilection for the pediatric population and
women (11). As previously mentioned, the mature worm of E.
vermicularis lives in the proximal part of the ascending colon,
caecum, appendix and the terminal ileum. If it is not diagnosed
and treated appropriately, it can cause granulation tissue
development as a result of chronic inflammation in the organs.
This granulation tissue is sometimes similar to malignant
lesions and may lead to unnecessary investigations and invasive

Figure 2. Dense lymphoplasmacytic cells, neutrophil
infiltration, concomitant eosinophils in and around the ulcer in
the rectum (X40 H&E)
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Figure 3. Nematode fragments in the ulcerated area of mucosa
(X400 H&E)
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treatments.

Elsaid et al. (7) reported that E. vermicularis infestation was the
etiology of a malignant polypoid lesion localized in the cecum.
In addition, Bharathi et al. (4) presented a case of E. vermicularis
mimicking a pseudo-tumor located in the anal canal. In the
present case, an ulcerated polypoid lesion detected in the distal
rectum of the patient who had undergone surgery for sigmoid
colon adenocarcinoma 6 months ago, caused suspicion of second
primary malignancy and the definitive diagnosis could be made
as a result of histological examination performed following the
endoscopic mucosal resection.

In the literature, several cases have been reported too that chronic
infestation of E. vermicularis in the liver parenchyma as well as in
the digestive tract leads to mass lesions mimicking malignancy
(6,12,13).

While eradication of E. vermicularis can be achieved with oral
antihelminthic agents such as albendazole or pyrantel pamoad,
in some case reports, radical treatment methods that can reach
up to surgical resection are seen (6,8,12). Since our patient was
suitable for endoscopic mucosal resection, there was no need for
radical surgical resection.

Not only E. vermicularis, but also some other nematode, cestode
and trematode species have been reported to cause lesions
mimicking malignancy (9,10,14,15). The most commonly
reported are Schistosoma and Echinococcus species, respectively
9.

The differential diagnosis of malignancy and the parasitic
infestation cannot be made based on laboratory tests or
radiological imaging methods. As in our case, biopsy and
histological examination are mandatory and of critical importance
for the definitive diagnosis in patients with suspected colorectal
malignancy. Therefore, it is important to recognise that the
various modalities used for diagnosis in medicine do not offer a
definitive diagnosis in all cases. Findings should be interpreted
judiciously, taking into account the sensitivity and specificity of
the technique used.

It should be kept in mind that Enterobius vermicularis may cause
lesions that are difficult to differentiate from malignancy as a
result of chronic infestation in gastrointestinal tract.
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A Rare Cause of Hemoptysis: Oropharyngeal Leech
Nadir Bir Hemoptizi Nedeni: Orofaringeal Siiliik
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ABSTRACT

We report the case of a 33-year-old patient who presented with dyspnea and hemoptysis due to an oropharyngeal leech infestation.
The patient was a shepherd and his detailed history revealed that he had been drinking water from natural springs. In the
examination, a vivid dark green colored foreign body moving towards the nasopharynx and hypopharynx was detected in the
oropharynx. The leech was removed under local anesthesia by gently grasping with the help of along clamp. It should be noted that
leeches are common in rural water sources and they can cause severe morbidity and even mortalities due to serious complications
such as severe anemia and airway obstructions. A thorough oral and oropharyngeal examination will be sufficient to identify such
cases, indicating the importance of physical examination in patients that present with otherwise unexplained airway obstruction
and hemoptysis.

Keywords: Leech, hemoptysis, respiratory foreign body

0z

Bu ¢aligmada, orofaringeal siiliige baglh dispne ve hemoptizi sikayeti ile bagvuran 33 yasinda bir hasta sunuldu. Hasta bir ¢oband1
ve ayrintili 6zge¢misinde dogal kaynaklardan su igme 6ykusit bulunuyordu. Muayenede orofarinkste, nazofarinks ve hipofarinks
yonune dogru hareket eden canli koyu yesil renkli yabanci cisim tespit edildi. Siilitk lokal anestezi altinda uzun bir klemp yardimiyla
yardimiyla hafifce tutularak ¢ikarildi. Siliiklerin kirsal su kaynaklarinda yaygin oldugu ve siddetli anemi ve havayolu tikaniklig
gibi ciddi komplikasyonlar nedeniyle ciddi morbidite ve hatta éliimlere neden olabilecegi bildirilmistir. Agiklanamayan hava yolu
tikaniklig: ve hemoptizi ile bagvuran hastalarda fizik muayenenin énemli oldugunu gésteren bu tiir olgular: belirlemek i¢in ayrintil
bir oral ve orofaringeal muayene yeterli olacaktir.

Anahtar Kelimeler: Silik, hemoptizi, solunum yolunda yabanci cisim

INTRODUCTION

Leeches are blood-sucking hermaphrodite parasites

nosebleeds, hemoptysis and cough (4,5). Stridor and
even death may occur if the leech reaches the larynx

and trachea.
that are classified in the phylum Annelida of the class

Hirudinea (1,2). Leech infestations often occur with

CASE REPORT

A 33-year-old male patient who was admitted to

aquatic leeches and are more common in the rural
regions of Asia, the Mediterranean countries and

Africa (3). Aquatic leeches may enter the body through
oral or nasal routes when individuals wash and drink,
while the urogenital route is also observed when
individuals swim or bathe in infested water (4). Leech
saliva contains also anesthetic agents; therefore,
the host often does not perceive leech as a foreign
body, they may not even feel the entity even during
attachment. Despite this, depending on the location
they have attached to, leaches may cause various
symptoms such as continuous bleeding, hematemesis,
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the emergency outpatient clinic with complaints of
hemoptysis was referred to the ear, nose and throat
(ENT) department with a preliminary diagnosis of
oropharyngeal leech after he was examined by the
emergency physician. In his detailed history, the
patient stated that he was a shepherd and often drank
from the spring water in the mountains. He said that
blood had been coming from his mouth for the last
3-4 days, he was snoring, and also had weakness, dry
coughs and occasional breathing difficulties. In the
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ENT examination, a vivid dark green colored foreign body moving
towards the nasopharynx and hypopharynx was detected in the
oropharynx (Figure 1).

The patient was admitted to the clinic with a preliminary
diagnosis of leech. Laboratory tests revealed a hemoglobin value
of 8.5 g/dL. The leech located in the oropharynx was removed
under local anesthesia by gently grasping with the help of a long
clamp (Figure 2, 3).

After the procedure, the oropharynx was controlled and the
minimal bleeding was stopped by applying pressure (Figure 4).
The patient was discharged with a favorable general condition
and was referred to the hematology outpatient clinic for anemia
evaluation.

DISCUSSION

Leeches can generally pass into the human body via the excretory
orifices of individuals who drink or bathe in infested waters
(4). Because of this mode of transmission, nearly all cases have
been reported from underdeveloped countries where the use of
safe water is a common problem, particularly in rural areas (6).
Clinical features are variable and depend mostly on the site of
attachment. A meta-analysis by Saki and colleagues reviewed
28 leech infestation cases from Iran and 62 cases from the other
countries. The majority of the cases were reported from Near
Eastern countries such as Iran, Pakistan, Israel, Syria and Turkey.
Reported cases had a wide age distribution (2 to 70 years) and
were mostly associated with drinking from or swimming in spring
waters. [t was found that upper respiratory tract infestation was
a common site and related symptoms such as cough, bloody
sputum production, frank hemoptysis, and dyspnea were
common (7). The most common clinical feature of leech parasites
is nasal infestation and recurrent unexplained epistaxis (8). In a
19-patient study conducted between 2012 and 2016, it was shown
that all patients (12 nasal, 6 nasopharynx, 1larynx) presented
with at least one of the following findings: epistaxis, hemoptysis,
coughing, foreign body sensation at the site, and bloody stool
(9). In our case, hemoptysis and shortness of breath due to leech

)

Figure 1. The appearance of the leech during oropharyngeal
examination

attachment to the oropharyngeal region and mild anemia were
observed.

When localized in the oropharynx, leech infestation may
simulate the symptoms of angioedema. Symptoms of mechanical
obstruction, including nasal obstruction, dysphagia, dysphonia

- O m e

Figure 4. View of the oropharynx after the procedure
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or dyspnea can progress over time, since the leech will grow
with feeding (10). Such cases in the airways require urgent
intervention since hypoxia may be a real possibility that could
further lead to severe obstructions and even death (11). For
instance, Kunduracioglu et al. (12) reported a case of almost
complete obstruction of the rima glottis in a 77-year-old male
patient, and Giiloglu et al. (13) reported a case of a 23-year-old
male patient that had died due to respiratory obstruction caused
by aleech located just below the epiglottis.

Severe or even life-threatening anemia is a common finding in
patients with leech infestation (14). In the literature, cases of leech
infestation with severe anemia that required blood transfusions
have been reported (2,14,15). Cundall et al. (14) reported leech
infestations in six cases; three had severe anemia and one had
died. In a case reported by Agin et al. (15), hemoglobin level was
shown to have decreased to 3.8g/dL and urgent blood transfusions
were required.

In the literature, in addition to mechanical separation/removal,
additional treatment models including superficial administration
of local anesthetics or hypertonic saline, have been reported
(1,2). For the removal of nasopharyngeal leeches, 5% cocaine or
4% lidocaine solution was injected directly into the leech, causing
paralysis (4). In addition, physiological saline, nit, turpentine oil
and alcohols was reported to assist in the separation of leeches
(4). In our case, the leech located in the oropharynx was removed
under local anesthesia by gentle grasping and pulling with a long
clamp.

CONCLUSION

Hirudiniasis should be part of the differential diagnosis in patients
presenting with unexplained hemoptysis or anemia, especially
if they live in less developed rural areas where clean drinking
water is not always available. Careful examination of the upper
respiratory tract and digestive tract may provide early detection of
leech infestation. Early diagnosis and treatment are important in
preventing fatal complications due to long-term leech exposure.
Because of the risk of contamination, people living in endemic
areas should be educated to avoid drinking water directly from
natural sources and they should be encouraged to use boiled and/
or filtered water.
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Bir Kaplumbagada (Testudo graeca) Angusticaecum
holopterum (Rudolphi, 1819) Olgusu

A Case of Angusticaecum holopterum (Rudolphi, 1819) in a Turtle
(Testudo graeca)
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Selcuk Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim Dalr'na ezilmis bir kaplumbaganin icerisinden cikarilan yedi adet
nematod getirilmistir. Parazitlerin birkag tanesi seffaflandirma amaciyla laktofenole konulmus ve yaklagik olarak ti¢ hafta boyunca
bu gekilde bekletilmiglerdir. Parazitler saydamlastirildiktan sonra mikroskobik olarak apikal ve lateral pozisyonlarda incelenmistir.
Ayrica disi ve erkekleri ayirmak i¢in 6rneklerin posterior uglari incelenmistir. Mikroskobik inceleme sonucu laboratuvara
getirilen yedi parazitin besinin disi, diger ikisinin ise erkek oldugu belirlenmis ve parazitler morfolojik 6zellikleri dikkate alinarak
Angusticaecum holopterum (Rudolphi, 1819) olarak teshis edilmisgtir.

Anahtar Kelimeler: Angusticaecum holopterum, askarit, kaplumbaga, nematod, Testudo graeca

ABSTRACT

Seven nematodes collected from a crushed turtle were brought to Selguk University Faculty of Veterinary Parasitology Department.
A few of them were transparented in lactophenol approximately for three weeks. After the parasites were cleared, their head
regions were examined microscopically in apical and lateral positions. The posterior ends of the samples were also examined to
separate male and females. According to the results of the microscopic examinations, it was found that five of seven parasites were
female and remain two were male and parasites were identified as Angusticaecum holopterum (Rudolphi, 1819) considering their
morphological characteristics.

Keywords: Angusticaecum holopterum, ascarid, nematode, Testudo graeca, turtle

GiRis Turkiye'nin giineybatisinda dagiim gostermektedir.

, Turkiye'nin dogusunda dagilm gosteren T. graeca
Guney Avrupa'da yasayan Testudo kaplumbagalarinin

Palearktik tiirleri, Testudo hermanni (T. hermanni
hermanni, T. hermanni boettgeri), Testudo graeca

armeniaca ise diger bir alt tur olup, hakkinda sinirh
diizeyde bilgi mevcuttur (3,4). Literatiir bilgilerle
kargilagtirildiginda, kaplumbagalardaki parazitik

‘S (T. graeca graeca, T. graeca ibera) ve Testudo i . -
.6) marginata'dir. Akdeniz Mahmuzlu kaplumbagasinin enfeksiyonlarla ilgili caligmalar s.on.zarnanlarda dikkat
CT) (T. graeca) Kuzey Afrika, Giiney Ispanya, Israil, cekmeye baglamigtir. Testudo cinsi kaplumbagalarda
A Suriye, Kuzey Yunanistan, Romanya, Bulgaristan, gorilen nematodlar Pharyngodonidae, Atractidae,
— Tirkiye, Transkafkasya, Rusya ve fran’da gorildiigii Ascarididae ve Capillaridae ailelerinde yer almaktadur.
bildirilmistir (1,2). Ancak bu nematodlarla ilgili veriler parazitlerin
Tirkiyede Testudo cinsine ait dért alt tir taksonomi ve morfolojisi ile ilgili olup, parazitlerin
bulunmaktadir. Bunlardan T. graeca ibera Karadeniz biyolojisi, ~ epidemiyolojisi, = konak-parazit-cevre

Bolgesi hari¢ genis bir dagilima sahipken, T. graeca etkilesimi ve bireysel risk faktorleri ile ilgili bilgiler
terrestris Turkiye'nin giineyinde, T. graeca anamurensis yetersizdir (5).
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Turkiye'de, omurgallarin nematodlar:1 uzerine yapilan bir
calismada kara kaplumbagalarinda (Testudo graeca iberia) iig
cinse ait 12 nematod turine (A. holopterum, Tachygonetria
conica, T. dentata, T. longicollis, T. macrolaimus, T.microstoma,
T. robusta, T. stylosa, T. thupari, T. uncinata, T. vivipara, Atractis
dactyluris) rastlanmigtir. Yapilan bu aragtirmada incelenen sekiz
kaplumbaganin hepsinde A. holopterum’'un larva veya erginleri
tespit edilmis, larvalarin genel olarak akcigerlerde, erginlerin ise
bagirsaklarda saptandigi bildirilmigtir (6). Daha énceleri Ascaris
holoptera ve Angusticaecum brevispiculum gibi isimlerle bilinmekte
olan A. holopterum, ¢cogunlugu Avrupa'da olmak tizere diinyanin
bir¢ok yerinden ve farkli kaplumbaga tiirlerinden bildirilmigtir. A.
holopterum; Testudo marginata, T. horsfieldii, T. graecaibera, T. graeca
graeca, T. hermanni, Chelonoidis denticulata, Kinyxix belliana, Emys
orbicularis, Terrapene carolina gibi bircok kaplumbaga tiiriinden
rapor edilmigtir (7). Angusticaecum holopterum yaklagik olarak
13-17 cm uzunlugunda, 6,51-7,79 mm 6zefagus uzunluguna
sahip bir kaplumbaga askaritidir (8). Kaplumbagalarin
bagirsaklarinda yasadigy bildirilmekle birlikte, yapilan akciger
dokusu incelemelerinde A. holopterum larvalarina rastlandig:
belirtilmektedir. Bu durum parazitin yasam déngusii icerisinde
viicutta go¢ gecirdiginin bir gostergesi olarak kabul edilmektedir
(6,9). A. holopterum™un Turkiye'deki kaplumbagalarda varhg: ile
ilgili caligma sayis1 oldukea azdir. Bu nedenle hazirlanmig olan bu
olgu sunumunun konuyla ilgili ¢calisan bilim insanlarina faydah
olmas: ama¢lanmigtir.

OLGU SUNUMU

Selcuk Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim
Dalr'na ezilmis bir kaplumbaganin icerisinden ¢ikarilan yedi
nematod getirilmistir. Kaplumbaga ezilmis oldugu i¢in parazitlerin
hangi organdan alindig: anlagilamamgtir. Laboratuvara getirilen
parazitler ilk olarak makroskobik ve mikroskobik olarak
incelenmiglerdir. Daha sonra parazitlerin birkagi laktofenole
konulmus ve yaklasik olarak ti¢ hafta boyunca saydamlagmaya

Resim 1. Angusticaecum holopterum™un bag ve boyun yapisi,
orijinal

birakilmigtir. Parazitler seffaflandirildiktan sonra mikroskobik
olarak bag bolgeleri apikal ve lateral pozisyonlarda incelenmistir.
Ayrica, disi ve erkekleri ayirmak icin viicudun posterior uglar
incelenmistir. Aynmi zamanda parazitlerin boylar:1 da bir cetvel
yardimiyla 6lcilmiis ve fotograflari cekilmigtir. Mikroskobik
inceleme sonucu, laboratuvara getirilen parazitler, ilgililiteratiirler
(8,10) dogrultusunda A. holopterum olarak teghis edilmigtir.
Parazitlerin dudak yapilar: ile erkek bireylerin spikilim yapisina,
preanal ve postanal papillalarin sayisina, gubernaculumun
bulunup bulunmamas: durumuna bakilarak; begsinin disi diger
ikisinin ise erkek oldugu gézlenmistir. Disi A. holopterum’larin
16,5-22 cm, erkeklerin ise 11,5-12,5 cm uzunlukta olduklar
belirlenmistir. Yine erkeklerde gubernakulumun olmadig, alta ¢ift
preanal papillanin bulundugu ve spikiiliimlerin esit oldugu tespit
edilmigtir.

Resim 2. Erkek Angusticaecum holopterum’un spikil yapisi,
orijinal

|
el
Resim 3. Disi Angusticaecum holopterum™un genital ¢kintisi,
orijinal
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Resim 5. Angusticaecum holopterum, disi, orijinal

TARTISMA

Angusticaecum holopterum, Turkiye'de ve diger bazi iilkelerde
cesitli kaplumbaga turlerinde bildirilmesine ragmen bu nematod
ile ilgili ¢aligma sayis1 yetersizidir. Bu ¢alismada da T. graeca
turtt kaplumbagalarin bagirsaklarinda yasayan A. holopterum
nematodu teghis edilmigtir. Laboratuvara getirilen askaritlerin
spiktlim, preanal ve postanal papilla sayilari, gubernaculumun
olup olmamasi, dudak yapisi ve boylarn ile ilgili morfolojik
olgiimler teshis amaciyla kullanilan literatiirlerle (8,10) uyumlu
bulunmugtur. Zalesny ve ark. (8) disi A. holopterum’larin
boylarinin 128-165 mm araliginda oldugunu bildirmistir. Bu
calismada incelenen disi 6rneklerden birinin 22 cm oldugu
gozlenmistir (Resim 5). Her ne kadar bu érnegin uzunlugu
Zalesny ve ark. (8) nmn bildirilerine oranla daha buyiik olsa
da, morfolojik 6zelliklerinin A. holopterum’la aynmi olmasindan
otirt bu disi nematod da A. holopterum olarak teghis edilmistir.
Testudo cinsi kaplumbaga popiilasyonu iizerinde smirlayici
etkisi olan parazitlerin rolleri yeterince anlagilamamistir. Bu
kaplumbagalarin Helmintofauna tyeleri arasinda bircok tiir
bildirilse de, diinyanin degisik yerlerinde ve Turkiye'de T. graeca
izerine yapilmig caligma sayisi olduk¢a azdir (5,11). Irak’ta
aralarinda T. graeca terrestis'in de bulundugu baz: siiringenlerde
helmint faunasimi belirlemek amaciyla yapilan bir c¢alismada
T. graeca terrestis kaplumbagalarinin ince bagirsaklari ve
midelerinde A. holopterum’a rastlanmigtir. Bu nematodun diginda
yine mide ve ince bagirsaklarda Atractis dactyluris ve rektumda
ise Tachygonetria nicolleri tespit edilmistir. A. holopterumun

neden oldugu enfeksiyonlara erkek kaplumbagalarin %27,3’tnde,
disi kaplumbagalarin ise %36,4’tinde rastlanmigtir (12).
Almanya'da yapilan bir calismada son yillarda pet hayvam
olarak kullanimi yayginlagsan kaplumbagalarda protozoon ve
helmint enfeksiyonlarinin yayginhigi 19 farkh tiirde ve 1005
adet kaplumbagada aragtirlmistir. Incelenen kaplumbaga
diskilarinda en fazla oxyurid nematodlarin (%43,18) ve ardindan
ise ikinci sirada Angusticaecum spp.’nin (%0,01) teshis edildigi
bildirilmigtir. Aragtirmada 12 kaplumbagada Angusticaecum teghis
edilmis ve bu nematodun bulunduklar1 kaplumbaga tiirleri ise T.
hermanni, Stigmochelys pardalis, Centrochelys sulcata ve bir kismi
ise bilinmeyen kaplumbaga tiirleri olarak siralanmigtir. Calismada
ayrica 6l olan 49 adet kaplumbagaya nekropsiyapilmig ve bunlarin
14unin (%28,6) siddetli paraziter enfeksiyona bagh olarak
oldikleri bildirilmistir (13). Ispanya'nin giineyinde 2010 yilinda
yapilan bir cahsmada; kafeste bakilan ve serbest yagsayan 107
kaplumbaganin digk: incelemelerinde toplam 16 Oxyurid tiri ve
askaritlerden A. holopterum tespit edilmistir. Oxyurid familyasina
bagl tiirlerin yumurta ve erigkilerinin oranlar1 %94 ve %70 olarak
tespit edilirken; askarit yumurtalarinin ve erigkinlerinin oram
ise %26 ve %5 olarak tespit edilmigtir (11). Nevsgehir ili sinirlar
icerisinde Kapadokya'da yapilan bir calismada; digkilama sirasinda
antisten digar1 atilirken ve digkilarin makroskobik incelemeleri
sirasinda gozlenen Angusticaecum spp., Kaplumbaga Vadisi'ndeki
disi bireylere ait digki 6rneklerinin %40'inda, erkek bireylere ait
digk: 6rneklerinin ise %50’sinde gézlenmistir. Angusticaecum spp.
ornekleri Nar Vadisi'nde ise disi bireylere ait digki 6rneklerinin
%50’sinde, erkek bireylere ait digki 6rneklerinin %100 inde
gozlenmigtir (14). Yildirnmhan ve ark. (1) yapmis olduklar
calismada; Bursa'da incelemis olduklar: T. graecalarin sindirim
sisteminde A. dactyluris, A. holopterum, Mehdiella microstoma, M.
uncinata, T. conica, T. dentate ve T. longicollis tespit etmislerdir.
Schad ve ark. (8)'da Tiirkiye'de T. graecaibera tiirtikaplumbagalarda
A. holopterum varhgim bildirmiglerdir. Bu ¢aligmalarin diginda
Turkiye'de A. holopterum’un T. graeca tira kaplumbagalarda
varligyla ilgili bagka bir caligmaya rastlanmamugtir. Bu ¢calismada
kaplumbaganin kendisi incelenemediginden, diger helmint
turleriyle enfekte olup olmadigi hakkinda bir yorum yapilamamus,
sadece laboratuvarimiza getirilen 6rnekler incelenebilmistir. Bu
incelemeler sonucu 6rneklerin A. holopterum oldugu anlagilmigtir.
Bu olgu sunumu Turkiye'de T. graecalarda A. holopterum’un
varligimin bildirildigi ender ¢alismalardan birisi olup, ¢alisma A.
holopterum’a ait ¢esitli morfolojik yapilar: gosteren fotograflarla
zenginlegtirilmigtir.

SONUC

Mahmuzlu Akdeniz kaplumbagas: (T. graeca) Avrupa, Asya ve
Afrika kitalarinda dagihm goéstermesine ve Bat1 Palearktik’te en
yaygin kaplumbaga tiiri olmasina ragmen, savunmasiz tirler
olarak siiflandirilmakta ve kiresel poptilasyonu azalmaktadir.
Popiilasyondaki azalmanin sebeplerinden bir tanesinin de
parazitler oldugu diistiiniilmekte olup, bu durumun 6nlenebilmesi
amacayla gereken tedbirlerin alinmasi gerekmektedir. Yapilan
taramalarneticesindekaplumbagahelmintleriileilgili simirlisayida
kaynaga ulagilmistir. Kaplumbaga helmintlerinin Tirkiye'deki
yayginligini belirlemek amaciyla daha kapsaml ¢alismalara ihtiyag
vardur. flerde kaplumbagalarla ilgili yapilabilecek calismalara katk:
saglamasi agisindan bu makale yazilmig ve ¢esitli resimler ile de
zenginlestirilmigtir.
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*Etik

Hasta Onayi: Makalede agiklanan parazitler, fakiltemizde
okumakta olan bir 6grenci tarafindan parcalanmig halde bulunan
ola bir kaplumbaganin i¢inden toplanarak bize getirilmistir. Bu
sebeple hasta onay bilgisi mevcut degildir.
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kisiler tarafindan degerlendirilmistir.
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