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AMAC KAPSAM

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 tizere li¢ ayda bir yaymlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkge ve ingilizce'dir.

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

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

Derginin 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
bicimlendirilir. Tlrkiye Parazitoloji Dergisi, “Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice)" ilkelerini benimsemistir.

Tirkiye Parazitoloji Dergisi, PubMed/MEDLINE, BIOSIS-
Zoological Record, EBSCO, Index Copernicus, Gale, ProQuest,
BIOSIS Previews Biological Abstracts, CABI, SCOPUS, Embase,
J-Gate, ROOT INDEXING, TUBITAK ULAKBIM TR Dizin,
EuroPub, DOAJ, ARDI, GOALI, Hinari, OARE, Tiirk Medline ve
Tiirkiye 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 masraflani  Tirkiye Parazitoloji Dernegi
tarafindan karsilanmaktadir. Basili kopyalarda tibbi ilag,
malzeme ve cihaz Ureticilerinin reklamlari yayinlanabilir.
Reklam vermek isteyenlerin Editdryel Ofis ile iletisime
gecmeleri gerekmektedir. Reklam gorselleri sadece Bas
Editor onayi ile yayinlanmaktadir.

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

gorislerini yansitir. Bas Editor, Editorler, Yayin  Kurulu ve
Yayinci, bu gibi yazarlara ait bilgi ve gorlisler icin hicbir
sorumluluk ya da ylkimliilik kabul etmemektedir.
Yayinlanan tiim icerije http://turkiyeparazitolderg.org/
tr/Anasayfa adresinden (icretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi lyelerine (icretsiz
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 Erisim Politikasi

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

Acik Erisim, “[hakem degerlendirmesinden gecmis bilimsel
literatiiriin, internet 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 lzerindeki tek kisitlama
yetkisi ve bu alandaki tek telif hakki rolii; kendi calismalarinin
bitunliigli tzerinde kontrol sahibi olabilmeleri, gerektigi
gibi taninmalarinin ve alintilanmalarinin saglanmasi icin,
yazarlara verilmelidir.

Baski izinleri

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

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

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

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

The editorial and publication processes of the journal
are shaped in accordance with the 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, EBSCO, Index
Copernicus, Gale, ProQuest, BIOSIS Previews Biological
Abstracts, CABI, SCOPUS, Embase, J-Gate, ROOT INDEXING,
TUBITAK ULAKBIM TR Dizin, EuroPub, DOAJ, ARDI, GOALI,
Hinari, OARE, 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)
and not the opinions of the Turkish Society for Parasitology,
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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.
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Tiirkiye 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
tlriinde vyayinladigi ylksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

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

Ozginliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabulli icin en o6nemli kriterlerdir.
Gonderilen yazilarin daha 6nce baska bir elektronik ya da
basili dergide, kitapta veya farkh bir ortamda sunulmamis ya
dayayinlanmamis olmasi gerekir. Daha dnce baska bir dergiye
gonderilen ancak yayina kabul edilmeyen yazilar hakkinda
dergi dnceden bilgilendirilmelidir. Bu yazilarin eski hakem
raporlarinin Yayin Kuruluna gonderilmesi degerlendirme
stiresinin hizlanmasini saglayacaktir. Toplantilarda sunulan
calismalar icin, sunum vyapilan organizasyonun tam adi,
tarihi, sehri ve dlkesi belirtilmelidir.

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

Arastirmalarin  kabul edilen etik kurallar cercevesinde
yapildigini temin etmek icin vyazarlarin etik uygunluk
konusunda bilgi vermeleri gerekmektedir. insanlar tizerinde
yapilan klinik ve deneysel calismalar, ilac arastirmalari ve bazi
olgu sunumlari icin "World Medical Association Declaration
of Helsinki, Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013, www.
wma.net) cercevesinde hazirlanmis Etik Komisyon raporu
gerekmektedir. Gerekli goriilmesi halinde Etik Komisyon
raporu veya esdegeri olan resmi bir yazi yazarlardan talep
edilebilir. Insanlar iizerinde yapiimis deneysel calismalarin
sonuclarini bildiren yazilarda, ¢alismanin yapildigi kisilere
uygulanan prosediirlerin niteligi tlimdiyle aciklandiktan
sonra, onaylarinin alndigina iliskin bir aciklama ile onay
alinan etik kuruladive onay numarasina makalenin Yontemler

boliminde yer verilmelidir. Hastalarin  kimliklerinin
gizliligini korumak yazarlarin sorumlulugundadir. Hastalarin
kimligini aciga cikarabilecek fotograflar icin hastadan ya da
yasal temsilcilerinden alinan imzali izinlerin de génderilmesi
gereklidir. Hayvanlar Uzerinde yapilan calismalar icin de
uluslararasi etik kurallara uygunlugu gosteren komite onayi
ilgili hayvan etik kurulundan alinmalidir. Hayvanlar lizerinde
yapilan calismalarda etik kurul onayinin yani sira, hayvanlara
agri, aci ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtilmelidir.

Butlin makalelerin benzerlik tespiti denetimi, iThenticate
yazilimi aracihgiyla yapiimaktadir.

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

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

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

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

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

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

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

vermek amaciyla calismanin her yoniinden sorumlu
olmayi kabul etmek.

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

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

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

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

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

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

Turkiye Parazitoloji Dergisi 'ne makale gonderen yazarlar
makalelerinin telif haklarini 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 Tlrkiye Parazitoloji Dergisi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci'nin degil, yazar(lar)in bakis agilarini
yansitir. Bas Editor, Editorler, Yayin Kurulu ve Yayinci bu gibi
durumlar icin hicbir sorumluluk ya da ytkiimlilik kabul
etmemektedir. Yayinlanan icerik ile ilgili tlim sorumluluk
yazarlara aittir.

MAKALE HAZIRLAMA

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

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

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

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

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

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

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

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

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

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

Ozet: Editore Mektup tiirindeki yazilar diginda kalan tiim
makalelerin Tiirkce ve ingilizce dzetleri olmalidir. Ozgiin
Arastirma makalelerinin  6zetleri “"Amag”, “Yontemler",
“Bulgular” ve "Sonuc" alt basliklarini icerecek bicimde
hazirlanmalidir.

Anahtar Sozcukler: Tim makaleler en az 3 en fazla 5 anahtar
kelimeyle birlikte gonderilmeli, anahtar sbzclkler 6zetin
hemen altina yazilmalidir. Kisaltmalar anahtar sozciik 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 Sonuc” alt basliklarini icermelidir. Ozgiin

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

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

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

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

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

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

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
acilimlari tablo altina tanimlanmalidir. Tablolar Microsoft
Office Word dosyasi icinde “Tablo Ekle" komutu kullanilarak
hazirlanmali ve kolay okunabilir sekilde diizenlenmelidir.
Tablolarda sunulan veriler ana metinde sunulan verilerin
tekrari olmamali; ana metindeki verileri destekleyici nitelikte
olmalilardir.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yilklenmelidir. Gorseller bir
Word dosyasi dokiimani ya da ana dokiiman icerisinde
sunulmamahdir. Alt birimlere ayrilan gorseller oldugunda,
alt birimler tek bir gorsel icerisinde verilmemelidir. Her
bir alt birim sisteme ayri bir dosya olarak yiklenmelidir.
Resimler alt birimleri belli etme amaciyla etiketlenmemelidir
(a, b, ¢ vb.). Resimlerde altyazilari desteklemek icin kalin ve
ince oklar, ok baslari, yildizlar, asteriksler ve benzer isaretler
kullanilabilir. Makalenin geri kalaninda oldugu gibi resimler
de kor olmalidir. Bu sebeple, resimlerde yer alan kisi ve

kurum bilgileri de korlestirilmelidir. Gorsellerin minimum
coziintrlig 300DPI olmahdir. Degerlendirme siirecindeki
aksakhklari  6nlemek icin gonderilen butin gorsellerin
¢6zlinurligu net ve boyutu blyik (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almaldir.

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

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

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

Tiim kaynaklar, tablolar ve resimlere ana metin icinde uygun
olan yerlerde siraylanumara verilerek atif yapiimalidir.
Ozg[jn arastirmalarin kisitlamalari,

yetersizliklerinden Sonuc¢ paragrafi
boltimiinde bahsedilmelidir.

engelleri  ve
oncesi  “"Tartisma”

Kaynaklar

Atif yapilirken en son ve en glincel yayinlar tercih edilmelidir.
Atif yapilan erken cevrimici makalelerin DOl numaralan
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" konulmalidir. Ana
metinde kaynaklara atif yapilirken parantez icinde Arabik
numaralar kullanilmalidir. Farkli yayin tirleri icin kaynak
stilleri asagidaki drneklerde sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albaneése 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.

Kitap boliimii: 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 1), 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;
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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 henlz basilmamis vyazilar:
Leshner Al. Molecular mechanisms of cocaine addiction. N
Engl J Med In press 1997.

Erken Cevrimici Yayin: Aksu HU, Ertiirk M, Gil 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
online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens).
Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.
htm.

REViZYONLAR

Yazarlar makalelerinin revizyon dosyalarini gonderirken, ana
metin tzerinde yaptiklari degisiklikleri isaretlemeli, ek olarak,
hakemler tarafindan &ne 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 glin icerisinde dergiye gonderilmelidir. Makalenin
revize versiyonu belirtilen siire icerisinde yiiklenmezse,
revizyon secenegdi iptal olabilir. Yazarlarin revizyon icin ek

TURKISH JOURNAL OF PARASITOLOGY

slireye ihtiya¢c duymalari durumunda uzatma taleplerini ilk
30 giin sona ermeden dergiye iletmeleri gerekmektedir.
Yayina kabul edilen makaleler dil bilgisi, noktalama ve bigim
acisindan kontrol edilir. Yayin stireci 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
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Faks: +90 232 388 13 47

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

TURKISH JOURNAL OF PARASITOLOGY

Authors are required to submit the following:
® 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.

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
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, lvanovié
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.
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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.cde.gov/
ncidodIEID/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.

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
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Presence of Neospora caninum DNA of Wild Birds from Turkey
Tiirkiye'deki Vahsi Kuslarda Neospora caninum DNA'sinin Varhigi

Muhammet Karakavuk, Hiiseyin Can, Duygu Aldemir, Omer Déndiiren, Tugba Karakavuk, Emrah Karakavuk, Hiiseyin
Gokhan Ozdemir, Mustafa Necati Muz, Adnan Yiiksel Giiriiz, Mert Doskaya; lzmir, Tunceli, Tekirdag, Turkey

Evaluating the Glucantime Concentration for the ex vivo Glial Cell Model of Antimony-resistant
Leishmania tropica Amastigotes

Antimon Direncli Leishmania tropica Amastigotlarinin ex vivo Glial Hiicre Modeli icin Glukantim
Konsantrasyonunun Degerlendirilmesi

Orgun Zorbozan, Vedat Evren, Mehmet Harman, Ahmet Ozbilgin, Ozlem Alkan Yilmaz, Nevin Turgay; izmir, Diyarbakir,
Manisa, Turkey

An Investigation into the Association Between Toxoplasma gondii Infection and Bipolar Disorder
Toxoplasma gondii Enfeksiyonu ile Bipolar Bozukluk Arasindaki lliskiye Yénelik Bir Arastirma
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EDITORDEN

2021 yilinin dérdinct sayisini, 12 8zgin arashrma makalesi, 3 derleme, 1 olgu sunumu ve bir video makalesi

olmak Uzere 17 makale ile ¢ikarmaktayiz.

Ozgiin arastirmalar arasinda; kuslarda N. caninum varligini inceleyen bir ¢alisma, Leishmania parazitinin ex vivo
modeli, bipolar hastalar ve gebelerde Toxoplasma enfeksiyonu hakkinda iki ¢alisma, kedilerde Cryptosporidium ve

G. intestinalis'in inceleyen calisma ile sivrisinek ve ev sinegi ile ilgili cesitli calismalar bulunmaktadr.

Ayrica, veteriner parazitoloji asilar, dergimizde ilk kez yayinlanan G. pulchrum ile ilgili bir inceleme yazisi ve
pandemi sirasinda ihmal edilen parazitler hastaliklarla ilgili derleme makaleler bulunmaktadir. Bu sayimizda yer
alan U¢ derleme makale nedeniyle Lucilia sericata’nin neden oldugu myiasis olgusunun sunumu konusundaki bir

cahisma ile sinirli tutulmustur.

Gonderilen makalelere dzveri ile hakemlik yapan hocalarimiza da tekrar tesekkir etmek ve ¢ konuda dikkatlerini
cekmek isterim: (a) Yeni kullanmaya basladigimiz makale génderme sisteminde bazi Gniversite adreslerine e-posta
mesaijlari ulasmadig icin eger varsa ikincil e-posta adreslerini tarafima géndermenizi; (b) gecikme yasanmamasi
icin gelen makale inceleme davetlerine “Kabul ediyorum/Kabul etmiyorum” kismina mimkin oldugunca
kisa zamanda yanit vermenizi ve (c) makalelerin Word dosyalari Gzerinde “degisiklikleri izle/track changes”
ile yaphginiz dizeltmelerde adinizin ¢ikmadigindan emin olmanizi rica ediyorum. Dergimizin &ncelikle ESCI
sonrasinda SCIE kapsamina alinmasi igin gésterilen cabalarda hakemlik sisteminin son derece dnemli oldugunu

ve sorunsuz islemesi gerektigini bir kez daha hatrlatmak isterim.

Ayrica sizlerin SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere
ahf yapilmasinin, dergimizin bu endekse basvuru/kabul sirecinde biyik énem tasidigini yeniden belirtmek
isterim. Bilim alanimizin en 6nemli unsurlarindan ve bizleri giiclendiren araglarindan biri olan “Tirkiye Parazitoloji

Dergisi”nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararli olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Presence of Neospora caninum DNA of Wild Birds
from Turkey
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ABSTRACT

Objective: Neospora caninum is a protozoon parasite that has a worldwide distribution and mainly causes abortion in cattle and
current serological evidence shows that the disease may be also zoonotic. Wild birds play a role as a reservoir of the disease in
nature. The study aimed to determine the prensence of N. caninum in wild birds.

Methods: In this study, the presence of neosporosis in wild birds (n=55) including 22 different species found in the western side
of Turkey, was investigated by polymerase chain reaction (PCR). In addition, PCR positive samples were confirmed by sequencing,
BLAST, and phylogenetic analysis using MEGA7.

Results: Obtained results showed that the presence of N. caninum DNA was 5.45% (3/55) in brain-heart homogenates wild birds.
The bird species which were found positive for N. caninum were little owl (Athene noctua), common buzzard (Buteo buteo), and little
tern (Sternula albifrons). According to phylogenetic analysis and BLAST, all samples were compatible with reference N. caninum
isolates.

Conclusion: To the best of authors’ knowledge, this is the first study detecting N. caninum in little tern. In future studies, it may
be interesting to investigate the prevalence of N. caninum in other wild animals to elucidate the transmission properties.
Keywords: Little tern, Neospora caninum, PCR, Turkey, wild birds

0z

Amag: Neospora caninum, diinya ¢apinda dagihm gésteren ve esas olarak sigirlarda disiiklere neden olan protozoon bir parazittir
ve giincel serolojik kanitlar hastaligin zoonotik olabilecegini géstermektedir. Yabani kuglar, dogada hastaligin rezervuari olarak rol
oynamaktadir. Caligma, yabani kuglarda N. caninum varliginin belirlenmesini amaglada.

Yontemler: Bu ¢aligmada, Tirkiye'nin batisindaki 22 farkh yabani kusta (n=55) neosporosis varligi polimeraz zincir reaksiyon
(PZR) ile aragtirilmigtir. Ek olarak, PZR pozitif 6rnekler sekanslanarak MEGA7 kullanilarak BLAST ve filogenetik analiz ile
dogrulanmigtir.

Bulgular: Elde edilen sonuglara gore, yabani kuslarin beyin-kalp homojenatlarinin %5,45'inde (3/55) N. caninum DNA's1
saptanmugtir. Kukumav (Athene noctua), bayag: sahin (Buteo buteo) ve kiigiik sumru (Sternula albifrons) N. caninum pozitif bulunan
kus tiirleridir. Filogenetik analiz ve BLAST sonuglarina gore, tiim 6rnekler referans N. caninum izolatlari ile uyumlu olarak tespit
edilmisgtir.

Sonug: Yazarlarin bildigi kadariyla bu ¢alisma, kiigitk sumruda N. caninum tespit eden ilk calismadir. Gelecekteki calismalarda N.
caninum bulagma 6zelliklerini aydinlatmak amaciyla diger vahsi hayvanlarda prevalansin aragtirilmasi faydah olabilir.

Anahtar Kelimeler: Kiciik sumru, Neospora caninum, PZR, Tiirkiye, vahsi kuslar
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INTRODUCTION

Neospora caninum (N. caninum) is a protozoon parasite that can
cause neurological disorders, paralysis, and skeletal muscle
problems in dogs. Cattle are by far the most affected species by
this parasite because of abortions (1-3).

Up to date, viable parasites have been isolated only from dogs, gray
wolves, cattle, sheep, water buffalo, europian bison, and white-
tailed deer. However, many studies using molecular techniques
showed that N. caninum can be detected in other mammals and
birds (4-11). In humans, although antibodies against this parasite
have been described, the zoonotic potential is unclear because
neither parasite nor its DNA has not been detected in human
tissues (4,12).

N. caninum was first described by Bjerkas and Presthus (13) from
dogs in Norway in 1988 and later in a wide range of other animals
(14). In wild bird species, N. caninum infection is transmitted
by hunting and eating small animals containing tissue cyst or
their carcasses, as well as through consuming food and water
contaminated by oocyst. Thus, predator birds are more frequently
infected by N. caninum. Different researches have highlighted
the role of birds in the transmission of N. caninum (1,15,16).
In experimental animal models using chickens, partridges,
and quails, N. caninum caused death in all of the partridges
and neurological disorders as well as dose-dependent variable
mortality rates in chickens and quails (17-19).

Wild birds require different areas for hunting, feeding, and
breeding and these properties are very important for the
transmission of N. caninum in nature (20-22). Turkey has
important geographical locations on the migration routes of wild
birds and also hosts them. Izmir and Manisa provinces are located
in the western side of Turkey next to the migration routes of wild
birds. Moreover, Izmir is the third biggest city in Turkey and has
a huge wildlife park and bird sanctuary. The present study aimed
to investigate the presence of N. caninum DNA in deceased wild
birds found in the western part of Turkey by polymerase chain
reaction (PCR).

METHODS

Characteristics of the Study Area

fzmir and Manisa provinces (latitude: 37-38 °N, longitude: 26-
29 °E) which have a mild Mediterranean climate and are located
on the western part of Turkey which have a neighborhood to the
Gediz Delta Plain. Izmir Bird Paradise sheltering 289 species of
birds has a size of 8.000 hectares. Overall, 50 thousand birds come
to this region during migrating. In addition, {zmir bird paradise
is the popular resting and hunting area of wild birds coming to
Gediz Delta Plain.

Birds and Sample Collection

Dead wild birds were found in the Izmir Bird Paradise or brought
to [zmir Natural Life Park Clinics from eight different districts of
{zmir province (Bornova, Konak, Bergama, Kemalpasa, Balcova,
Karabaglar and Seferihisar) and four districts from Manisa
province (Saruhanl, Turgutlu, Salihli and Centrum) between
2015 and 2017. Izmir Bird Paradise and Izmir Natural Life Park
are located in Cigli district next to Gediz Delta Plain. Organs
(brain and hearth) were collected from 55 dead birds. The species
of wild birds are listed in Table 1.

Organ Homogenization and DNA Extraction

The organs homogenates were prepared both the brain and heart
of wild birds as previously described (23-25). Firstly, the brain and
heart of the dead birds were weighed together. 125 mL (125 mL
NaCl/10 gr organs) 0.9% NaCl was added and homogenized using
a blender (Waring, USA). Thereafter, trypsin was added to the
homogenate (0.5 gr trypsin/10 gr organs) and incubated with 120
rpm at 37 °C for 60 min in an incubator shaker (New Brunswick,
USA). After incubation, the homogenate was filtered through
sterile two-layered gauzes and centrifuged at 910xg. Next, the
supernatant was discarded and the pellet was washed two times
with 0.9% NaCl. After the last centrifugation, the pellet was
homogenized with 5 mL 0.9% NaCl and, 500 pL aliquot was kept
for DNA extraction. DNA isolation from bird organ samples was
performed using QIAamp DNA Mini Kit (Qiagen, USA) according
to the manufacturer’s protocol.

Molecular Detection

PCR targeting a ~340 bp product of the N. caninum Nc5 gene
was performed as described using the Np6 (Forward primer,
5-CTCGCCAGTCAACCTACGTCTTCT-3’) and Np21 (Reverse
primer, 5-CCCAGTGCGTCCAATCCTGTAAC-3’) primers (1,26).
The 20 pL amplification reactions included 2 pL template DNA,
the primers (0.5 pM each), 1.25 U Taq DNA Polymerase (Thermo
Scientific, USA), 200 uM dNTPs, 3.25 mM MgCl, and 1xTaq
reaction buffer. The PCR amplification reaction was performed
using the following protocol: 10 min initial denaturation step at
95 °C, followed by 40 cycles of 60 s at 95 °C, 60 s at 56 °C, and 60 s
at 72 °C, and a final extension of 10 min at 72 °C. All PCR products
were separated by 1.5% agarose gel electrophoresis, stained
by ethidium bromide and, visualized under DNR bio-imaging
systems (Israel). A DNA sample confirmed to be belonging to N.
caninum was used as the positive control (1) and, distilled water
was used as the negative control.

Sequencing

PCR products of 340 bp fragments belonging to positive samples
were sequenced by ABI3730XL. Generated sequences were edited
and aligned by MEGA 7.0 software. Also, BLAST analysis was
performed to compare with reference N. caninum samples in
National Center for Biotechnology Information (NCBI).

The phylogenetic analysis was performed by MEGA 7.0 software.
The phylogenetic tree based on Nc5 gene sequences belonging to
Neospora isolates was constructed by MEGA7.0 software according
to the Neighbour Joining/Maximum Likelihood method using
Kimura 2 Gamma distribution (K2+G) model with 500 Bootstrap
replications.

RESULTS

According to the PCR results, N. caninum Nc5 gene was detected
in organ samples of three birds (3/55, 5.45%) (Figure 1) among
all wild birds. The presence of N. caninum was 2.5% (2/40)
among predator wild birds. In the remaining birds, presence of
N. caninum was 16.6% (1/15). This birds are not predators but eat
fish, insects, and reptiles. N. caninum positive bird species were a
little owl, common buzzard, and little tern.

Among the N. caninum positive birds, the location of common
buzzard was unknown, others were detected in the Cigli (Izmir
Bird Sanctuary) district (Figure 2).
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500 bp
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300 bp

Figure 1. Agarose gel image result of PCR positive samples.
Lane 1: DNA ladder; Lane 2: Little owl (sample #7); Lane 3:
Common buzzard (sample #46); Lane 4: Little tern (sample#48);
Lane 5: Positive control; Lane 6: Negative control

Manisa province

.
Manisa

.
Karabaglar Unknown place

izmir province

Aegean Sea.

Figure 2. Geographic distribution of N. caninum positive

deceased wild birds

Nc5 amplicons from positive samples were sequenced using the
Np5-Np21 primer pair, and N. caninum positivity was confirmed.
The Nc5 genomic DNA region displayed homology at levels of
96%, 97%, and 98%, respectively, with a N. caninum isolated from
naturally infected cattle from Italy (KP715563.1).

Phylogenetic analysis results were compatible with BLAST and N.
caninum isolates were more close to KP715563.1 (Cattle 2) than
other N. caninum isolates (Figure 3). Similarity rates changed
from 96% to 98.07%.

DISCUSSION

N. caninum leads to major economic losses in livestock worldwide.
For example, N. caninum causes 2.38 billion dollars’ losses per

Wood mouse (EF202079.1)
Catte 1 (MH795879.1)
Chicken 2 (EU073599.1)
Europian bison (HM031965.1)
Chicken (EU073600.1)
Rat (DQ077662.1)
Coyote (DQ132440.1)
Mouse (DQ077663.1)

| Fox (DQ132437.1)

Cattle 2 (KP715563.1)

20 ~ Kd48 Little tern
61

kd 7 Liitle owl
kd46 Common buzzard
Dog (KU253799.1)
Wolf (KF649845.1)
4} Roe deer (KP715560.1)
26' Roe deer (KP715559.1)

Figure 3. Phylogenetic tree showing the association of N.

caninum isolates with N. caninum isolates

year in the USA due to abortions in cattle (15). In addition, it was
reported in Spain that abortions rates in sheep and goats caused
by N. caninum were 6.75% and 12.5% (27).

Globally, the prevalence of N. caninum varies between 1.5-83.6%
in wild birds using PCR or serological assays in distinctive regions
of the world (4). In Brazil, N. caninum DNA was detected in six out
of 100 free-range chickens (28). In a study conducted in Iran, the
prevalence of N. caninum using PCR was 8% in sparrows (29). In
Spain, N. caninum DNA was detected in three birds (1.5%; n=200)
which were two magpies and a common buzzard (16).

There is little information describing the prevalence of N. caninum
in birds found in Turkey. In a study conducted in Hatay province
located in southern Anatolia and Van province located in eastern
Anatolia, N. caninum Nc5 gene was detected in six wild avian
species among 103 wild birds (16.5%) belonging to 20 different
species (1).

In our study, Neospora positivity detected by PCR in wild birds
was 5.45%. To our knowledge, this is the first report showing
the presence of N. caninum in little tern in Turkey and the world.
This result indicates that the wild birds can be important as
intermediate hosts for N. caninum transmission according to the
phylogenetic analysis results, the isolates obtained from birds
were found to be close to each other. Also, according to Genbank
data, it was found to be closely related to isolates obtained from
Italy. The reason for this is that migratory birds can carry N.
caninum strains to countries in the near geographic region.

This research was carried out in Izmir and Manisa provinces of
Turkey which are one of the most important resting, hunting,
feeding, and breeding areas on the migration routes of wild
birds. These results indicate that natural water sources can be
contaminated with N. caninum oocysts as well as small animals
such as rodent or wild type mouse strains containing tissue cysts
that may play an important role in transmission of N. caninum to
wild birds. Moreover, since wild birds that are resistant to many
pathogens can transmit neosporosis as well as other important
zoonotic diseases such as avian influenza, toxoplasmosis,
and Acanthamoeba keratitis to humans and animals, further
epidemiological studies are required on this area (1,25,30-32).
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Table 1. Bird species included in the study, external examination findings, and Neospora caninum positivity

P L i f
No | Name of the wild bird N edator Cause of death Local/migratory bird ocat.lon °" | Result
bird the bird
1 Barn owl (Tyto alba) Pr Fracture of wing L Cigli (INLP) | NEGATIVE
PM (wintering in North Africa,
2 Caspian gull (Larus cachinnans) Pr Euthanasia European coast, South-West Konak NEGATIVE
Asia)
3 Eurasian eagle-owl (Bubo bubo) Pr Paralysis L Kemalpasa NEGATIVE
4 Thrush nightingale (Luscinia luscinia) - Diarrhea M (wintering in Africa) Konak NEGATIVE
Wood pigeon (Columba palumbus) - Diarrhea M (wintering in Europe) Konak NEGATIVE
PM (wintering in North Africa,
6 Caspian gull (Larus cachinnans) Pr Car crash European coast, South-West Balcova NEGATIVE
Asia)
7 Little owl (Athene noctua) Pr Paralysis L Cigli (IBS) POSITIVE
8 Common buzzard (Buteo buteo) Pr Paralysis PM (w1nter1r41g in Africa and Cigli (INLP) NEGATIVE
Southern Asia)
Eurasian stone curlew (Burhinus M (wintering in Southern
9 v ) uriew Lour - Paralysis Europe, the Middle East and Cigli (Kaklig) | NEGATIVE
oedicnemus) .
Africa)
10 | White stork (Ciconia ciconia) - lljze;iture of wingand | M (wintering in Africa) Konak NEGATIVE
11 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (wmtenr.lg in Africa and Seferihisar NEGATIVE
Southern Asia)
. PM (wintering in Africa and Manisa
12 | Common buzzard (Buteo buteo) Pr Fracture of wing Southern Asia) (Muradiye) NEGATIVE
13 | Great cormorant (Phalacrocorax carbo) Pr (fish) Poaching PM (wmtenTlg m Afncfi’ Gigli (INLP) NEGATIVE
southern Asia, Australia)
14 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (wmtern.lg in Africa and Manisa NEGATIVE
Southern Asia)
15 | Common buzzard (Buteo buteo) Pr Fracture of leg PM (wmterlr.lg in Africa and Manisa NEGATIVE
Southern Asia)
16 | Barn owl (Tyto alba) Pr Fracture of wing L Konak NEGATIVE
17 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (wmterlr.lg in Africa and Kemalpasa NEGATIVE
Southern Asia)
18 | Common buzzard (Buteo buteo) Pr Keratitis PM (wmteru'lg in Africa and Cigli NEGATIVE
Southern Asia)
19 | Eurasian sparrowhawk (Accipiter nisus) | Pr Fracture of wi PM (wintering in southern Salihli NEGATIVE
urasian sparrowhawk (Accipiter nisus racture of wing Europe, southern Asia, Africa) ali
20 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (wmtern'lg in Africa and Manisa NEGATIVE
Southern Asia)
21 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (wmterlr.lg in Africa and Salihli NEGATIVE
Southern Asia)
. L. . . PM (wintering in southern .
22 | Eurasian sparrowhawk (Accipiter nisus) | Pr Fracture of wing Europe, southern Asia, Africa) Cigli NEGATIVE
23 | Dalmati i (Pel . ) Pr (fish) Fract f1 PM (wintering in Eastern Cigli (IBS) NEGATIVE
almatian pelican (Pelecanus crispus r (fis racture of leg Europe, Asia, Nile river) igli
24 | Common buzzard (Buteo buteo) Pr Car crash PM (w1nter11i1g in Africaand Turgutlu NEGATIVE
Southern Asia)
25 | Common buzzard (Buteo buteo) Pr Euthanasia PM (wmtern}g in Africa and Bergama NEGATIVE
Southern Asia)
26 | Common buzzard (Buteo buteo) Pr Systemic infection PM (wmterlr.xg in Africa and Cigli INLP) NEGATIVE
Southern Asia)
27 | Common buzzard (Buteo buteo) Pr Keratitis PM (w1nter1r.1g in Africaand Salihli NEGATIVE
Southern Asia)
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PM (wintering in Africa and

28 | Common buzzard (Buteo buteo) Pr Unilateral Keratitis . Bornova NEGATIVE
Southern Asia)

29 | Common buzzard (Buteo buteo) Pr Keratitis PM (wmterlr.lg in Africa and - NEGATIVE
Southern Asia)

30 | Common buzzard (Buteo buteo) Pr Respiratory infection PM (wmterlr.lg in Africa and - NEGATIVE
Southern Asia)

31 | Eurasian eagle-owl (Bubo bubo) Pr Respiratory infection | L Salihli NEGATIVE

32 | Common buzzard (Buteo buteo) Pr Keratitis PM (wmterlr.lg in Africa and Salihli NEGATIVE
Southern Asia)

33 | Common buzzard (Buteo buteo) Pr Fracture of wing PM (w1nte1r1r.1g in Africa and Salihli NEGATIVE
Southern Asia)

34 | Common buzzard (Buteo buteo) Pr Keratitis PM (wmtern.lg in Africa and Bergama NEGATIVE
Southern Asia)

35 | Eurasian sparrowhawk (Accipiter nisus) | Pr Keratoconjuntctivitis PM (wintering in sot%thern. Bornova NEGATIVE
Europe, southern Asia, Africa)

36 | Common buzzard (Buteo buteo) Pr Hyphema PM (wmtern.lg in Africa and Turgutlu NEGATIVE
Southern Asia)

37 | Common buzzard (Buteo buteo) Pr Paralysis PM (w1nter1r.1g in Africa and Konak NEGATIVE
Southern Asia)

. . PM (wintering in all
38 Greater flamingo (Phoenicopterus - Electric shock Mediterranean basin and Konak NEGATIVE
roseus) .

Africa)

39 | Common buzzard (Buteo buteo) Pr Diarrhea PM (wmtenr.lg in Africa and Saruhanh NEGATIVE
Southern Asia)

40 | Eurasian sparrowhawk (Accipiter nisus) | Pr Respiratory infection PM (wintering in southern Karabaglar NEGATIVE

v P whaw P P y Europe, southern Asia, Africa) 8

41 | Common buzzard (Buteo buteo) Pr Paralysis PM (wmtern‘lg in Africa and Konak NEGATIVE

Southern Asia)
. .. . . . . PM (wintering in southern

42 | Eurasian sparrowhawk (Accipiter nisus) | Pr Respiratory infection Europe, southern Asia, Africa) Saruhanl NEGATIVE

43 | Peregrine falcon (Falco peregrinus) Pr Fracture of wing M (wintering in Africa) Cigli NEGATIVE

44 | Common kestrel (Falco tinnunculus) Pr Fracture of wing PM (wintering in Africa) Konak NEGATIVE

45 | Black stork (Ciconia nigra) Pr (fish) Fracture of wing M (wintering in Africa) - NEGATIVE

46 | Common buzzard (Buteo buteo) Pr Poaching PM (wmterlr}g in Africa and - POSITIVE
Southern Asia)

47 | Common buzzard (Buteo buteo) Pr Diarrhea PM (wmtenrhlg in Africa and - NEGATIVE
Southern Asia)
M (wintering in Africa Arabian

48 | Little tern (Sternula albifrons) Pr (fish) Incoordination Peninsula, southeast Asia, and | Cigli (IBS) POSITIVE
Australia)

49 | Northern pintail (Anas acuta) - Shot by hunters M (wintering in Europe) Cigli (IBS) NEGATIVE

50 | Mallard (Anas platyrhynchos) - Shot by hunters M (wintering in Europe) Cigli (IBS) NEGATIVE

51 | Mallard (Anas platyrhynchos) - Shot by hunters M (wintering in Europe) Cigli (IBS) NEGATIVE

52 | Mallard (Anas platyrhynchos) - Shot by hunters M (wintering in Europe) Cigli (IBS) NEGATIVE

53 | Eurasian coot (Fulica atra) - Shot by hunters M (wintering in Europe) Cigli (IBS) NEGATIVE

54 | Eurasian sparrowhawk (Accipiter nisus) | Pr Respiratory infection PM (wintering in southern Cigli (INLP) NEGATIVE

P P P y Europe, southern Asia, Africa) &
55 | Eurasian woodcock (Scolopax rusticola) | - Systemic infection M (wintering in Europe) Bornova NEGATIVE

Samples are numbered according to the date they have arrived to the laboratory. Pr: Predator bird that hunts other animals, L: Local bird, M: Migrating bird, INLP: Izmir
Natural Life Park, IBS: Izmir Bird Sanctuary
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ABSTRACT

Objective: Because the protocols used in the treatment of leishmaniasis can be toxic and have many limitations, such as the
development of resistance against such protocols, new treatment options are needed, especially against resistant patients. Ex vivo
models may be a good source for evaluating new drug options for patients with antimony-resistant parasites. This study aimed to
evaluate the Glucantime concentration for our ex vivo glial cell amastigote model we had defined in previous work.

Methods: We prepared the astroglial cell culture from brains of 2 to 3 day old neonatal Sprague-Dawley rats under sterile
conditions by modifying McCarthy’s method. Four plates of cells were infected with antimony-resistant Leishmania tropica
promastigotes. After 24 h of incubation, we added Glucantime to 3 plates with different concentrations. After 72 h, we removed
the supernatant and then dried, fixed, and stained the plates with Giemsa to count the amastigotes in the glial cells.

Results: We observed the amastigotes in glial cells in the control flask. Glial cells were ruined in flasks, which include 75 pg/
mL and 37.5 pg/mL Glucantime. The number of amastigotes per 100 glial cells was 116 for the flask with 7.5 ug/mL Glucantime
concentration, while 487 for the control flask.

Conclusion: We found that while high concentrations of Glucantime were toxic for glial cells, 7.5 ug/mL Glucantime concentration

managed to reduce the number of Leishmania tropica amastigotes in glial cells.

Keywords: Leishmania tropica, ex vivo, glial cell, amastigote, antimony resistance

0z

Amag: Leishmaniasis tedavisinde kullamilan ilaglar toksiktir ve pratikte uygulanan tedavi protokollerine kars: direng gelisimi gibi
bir¢ok kisithhg vardir. Ozellikle direncli hastalar icin yeni tedavi seceneklerine ihtiya¢ vardir. Ex vivo modeller, antimon direnci
olan hastalarda yeni ila¢ seceneklerini degerlendirmek icin iyi bir kaynak olabilir. Bu calismada, daha énce tanimladigimiz ex vivo
glial hiicre amastigot modelimizde kullanilabilecek Glukantim konsantrasyonunu degerlendirmeyi amagladik.

Yontemler: Astroglial hiicre kiiltiirii, McCarthy’nin yéntemi degistirilerek steril kogullar altinda 2-3 giinlitk yenidogan Sprague-
Dawley sican beyinlerinden hazirlandi. Dért hiicre plagi antimon direncli Leishmania tropica promastigotlari ile enfekte edildi.
Yirmi dért saatlik inkiibasyondan sonra Glukantim farkli konsantrasyonlarda ii¢ plakaya eklendi. Yetmis iki saat sonra iist siv1
¢ikarildy, plaklar kurutuldu, sabitlendi ve glial hiicrelerdeki amastigotlar: saymak i¢in Giemsa ile boyanda.

Bulgular: Amastigotlar, kontrol plagindaki glial hiicrelerde yogun sekilde gézlendi. 75 pug/mL ve 37,5 ug/mL Glukantim iceren
siselerde glial hiicreler tamamen hasarlandi. Yiiz glial hiicre bagina amastigot saysi, 7,5 pg/mL Glukantim konsantrasyonlu plak
i¢in 116 iken kontrol plag: icin 487 idi.

Sonug: Yiiksek Glukantim konsantrasyonlar glial hiicreler icin toksik bulundu ve 7,5 ug/mL Glukantim konsantrasyonu glial
hucrelerdeki Leishmania tropica amastigotlarinin sayisini azaltmak icin yeterli bulundu.

Anahtar Kelimeler: Leishmania tropica, ex vivo, glia hiicresi, amastigot, antimon direnci

2
=
[<b)

O

I

] Received/Gelis Tarihi: 19.03.2021 Accepted/Kabul Tarihi: 23.08.2021

Address for Correspondence/Yazar Adresi: Orcun Zorbozan, Ege University Faculty of Medicine, Department of Medical Parasitology, izmir,
Turkey
Phone/Tel: +90 232 390 47 15 E-mail/E-Posta: orcun-zorbozan@hotmail.com ORCID ID: orcid.org/0000-0002-9645-7085

TUrk
PARAZITOLOJ

©Copyright 2021 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
©Telif hakki 2021 Turkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.



https://orcid.org/0000-0002-9645-7085
https://orcid.org/0000-0003-0274-0427
https://orcid.org/0000-0002-8845-1433
https://orcid.org/0000-0003-3613-8741
https://orcid.org/0000-0001-5744-0937
https://orcid.org/0000-0003-4517-3223

238 Zorbozan et al. Glucantime for ex vivo Glial Cell Amastigote Model

Turkiye Parazitol Derg 2021;45(4):237-40

INTRODUCTION

Leishmaniasis is a vector-borne zoonotic disease with different
clinical features such as cutaneous, mucocutaneous, visceral
and viscerotropic forms (1). Leishmaniasis is endemic in nearly
100 countries and people living in tropics, subtropics and
the Mediterranean basin are under risk (2,3). The treatment
regiments used against Leishmaniasis have many limitations
such as toxicity and bone marrow suppression (4). One of these
limitations is the resistance against the treatment regiments used
in routine practice (5).

Drug resistance can be monitored with promastigotes in vitro
and with amastigotes in vitro or ex vivo. In vitro models are not
adequate for evaluating the resistance in human leishmaniasis
while promastigotes are the forms in sand-fly vectors. Amastigote-
macrophage model is used as the gold standard method for the
evaluation of drug efficacy against Leishmania species (6-8).
However, there are reports that experiments with this method
yield incompatible results with clinical response (9). Previously,
we defined an ex vivo glial cell-amastigote model (10). In this study,
we aimed to define the appropriate Glucantime concentration for
evaluating the resistance against Leishmania species in ex vivo glial
cell-amastigote model.

METHODS

Astroglia Cell Culture

Primary cell culture was conducted in the cell culture laboratory
of Ege University Faculty of Medicine, Department of Physiology,
in accordance with the principles of experimental animal use of
the Helsinki Declaration.

Primary astroglia cell culture was prepared from 2-3-day old new-
born Sprague Dawley rat brains under sterile conditions. The
McCarthy method was used with some modifications (11,12).
Briefly, new-born rat skulls were removed, and cerebral cortex
was transferred to sterile petri dishes containing Dulbecco’s
Modified Eagle’s Medium (DMEM) and placed on ice. The brain
membranes and veins were removed under the stereo-zoom
microscope. The resulting tissue was first cut into small pieces
of 1-2 mm? size. Then, 5% of 0.25% trypsin-EDTA solution was
subjected to enzymatic reaction to break down connective tissue.
The trypsin was neutralized by adding DMEM +10% foetal calf
serum + antibiotic-containing (Penicillin-Streptomycin) glia
culture medium and then centrifuged at 200 g for 6 minutes
at room temperature. The pellet was reconstituted, and the
cells were counted on the haemocytometer, and re-diluted to
a concentration of 2x10°. The ratio of live cells was determined
by staining with Trypan blue and 6-well sterile cell culture plate
was sown. Cells were grown in the above-mentioned glia culture
medium, containing 5% CO, and 96% humid air. Cell lines were
monitored daily in terms of viability, proliferation and infection
in inverted microscope and their medium was changed every 2
days. It became suitable for ex vivo glial cell-amastigote model by
multiplying enough to cover the entire floor in 7 days.

Isolation of Leishmania tropica Promastigotes from
Antimony Resistant Cutaneous Leishmaniasis Case

Promastigotes were obtained from a lesion of an 11-year-old girl
who was admitted to the Dicle University Faculty of Medicine
Dermatology Outpatient Clinic in the year 2013, with a crusted

papular lesion in the lower periphery of the atrophic scar,
which started as a blister on the nasal dorsum two months ago.
Leishmania spp. amastigotes were seen in the examination of the
Giemsa-stained smears prepared from the lesion. Samples from
the lesion were inoculated in enriched Novy-Nicolle-McNeal
(NNN) medium and promastigotes were detected. The obtained
promastigotes were inoculated in medium containing 10% foetal
bovine serum and RPMI 1640. When it reached 10° promastigotes
per millilitre, it was cryopreserved and stored in liquid nitrogen.
In the genotyping studies performed with primers and probes we
designed specific to the ITS-1 region of the parasite, the causative
species was determined to be Leishmania tropica (L. tropica) with
DNA obtained both from clinical specimen and promastigotes
produced in enriched NNN medium.

Intralesional meglumine antimoniate (Glucantime® injectable,
Sanofi-Aventis, France) 5 millilitres per day was administered to
the patient for 11 days. Since no significant improvement in the
lesion was observed in the control examination performed three
months later, 7 millilitres per day of intralesional Glucantime
was applied again for 11 days. 4 millilitres per day intravenous
sodium stibogluconate (Pentostam® injectable, GlaxoSmithKline,
United Kingdom) was administered for 17 days to the patient
who was admitted again in 2014 due to the non-healing of the
lesion. No significant improvement was observed in the lesion 6
months after the end of treatment. Since there was no response
to pentavalent antimony treatment, the patient was accepted as
an “antimony resistant case”.

Ex vivo Infection and Treatment Model

L. tropica promastigotes previously isolated from the above-
mentioned case and cryopreserved in the Parasitic Bank of
Celal Bayar University were used in our ex vivo infection model.
Promastigotes were counted and 2x10° promastigotes were
prepared to achieve 1:10 glial cell promastigotes ratio. Four plates
of astroglia cells, which reached sufficient density, were infected
with prepared promastigotes. After 24 hours of incubation,
Glucantime was added to three different plates with 75 pug/mL,
37.5 pg/mL and 7.5 pg/mL concentrations, respectively. After 72
hours of incubation, supernatant was removed, plate was dried at
25 °C, then fixed with methyl alcohol and stained with Giemsa to
count L. tropica amastigotes in glial cells (Figure 1). The number
of amastigotes per 100 glial cells were noted.

Statistical Analysis

A study that created a model and statistical analysis was not
applied for such a study.

/
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Figure 1. Trial steps of various glucantime concentrations in

ex vivo glial cell-amastigote model
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RESULTS

Amastigotes of L. tropica were intensely observed in glial cells
in control flask (Figure 2). Glial cells were completely ruined
in flasks which include 75 pg/mL and 37.5 pg/mL Glucantime,
therefore no amastigotes were seen in that flasks. The number of
amastigotes per 100 glial cells was 116 for flask with 7.5 pg/mL
Glucantime concentration (Figure 2). The number of amastigotes
per 100 glial cells was 487 for control flask (Figure 2).

DISCUSSION

There are three options for conventional treatment of
leishmaniasis: pentavalent antimonial compounds, pentamidine
and amphotericin B. Pentavalent antimonial compounds are still
preferred due to their low cost and high cure rates despite their
severe hepatic, pancreatic, cardiac, bone marrow and renal toxicity.
The need for daily administration of at least three weeks and
the presence of side effects such as local pain, nausea, vomiting,
diarrhoea, weakness, muscle pain, rashes in intramuscular
injection site led to problems in the administration of pentavalent
antimony compounds (13). Increased resistance is reported due
to widespread usage of pentavalent antimonial compounds in the
areas such as Peru, India, and Iran where leishmaniasis is endemic
(14,15).

There are three main model for both evaluating the drug resistance
and testing novel drug compounds against leishmaniasis: In
vitro, in vivo and ex vivo. The most common in vitro model uses
promastigotes which is the form of Leishmania species in sandfly
vectors (16-18). Therefore in vitro model is not adequate for
evaluating the resistance in human Leishmaniasis. In the second
method, in vivo model, although the amastigotes of the laboratory
infected mice are used, incompatible results may be obtained due
to host related factors such as genetical differences (19). Ex vivo
amastigote-macrophage modelisused as the gold standard method
for the evaluation of drug efficacy against Leishmania species (6-
8). However, there are reports that experiments with this method
yield incompatible results with clinical response. Soleimanifard
et al. (9) reported response to treatment in all cases in their ex
vivo model with amastigotes obtained from 10 unresponsive
patients and attributed this situation to the deficiencies that may
occur during the application of the treatment. We developed the
glial cell amastigote model, considering that the central nervous
system may be a suitable area for hiding Leishmania species from
drugs and host immune response in clinically resistant cases (10).
In this study, we assessed the effect of the various concentrations
of Glucantime in our ex vivo glial cell-amastigote model obtained
from a clinically resistant Leishmaniasis case. As there was no

Figure 2. Amastigotes (red arrows) in glial cells in flask with
7.5 pg/mL Glucantime concentration (A) and in control flask
without Glucantime (B) (400x magnification)

reference Glucantime dose present for this ex vivo glial cell model,
we chose three Glucantime concentration in a broad range that
used in various amastigote-macrophage models (20). Glial cells
were completely ruined in moderate and high concentrations of
Glucantime. The 7.5 pg/mL Glucantime concentration managed
to reduce the number of Leishmania tropica amastigotes compared
to control group in our ex vivo glial cell model but was not at a
level to eradicate the infection completely. Considering that the
case tested in the model was clinically resistant to Glucantime,
the result we obtained was consistent with the clinical response.

CONCLUSION

According to our results, ex vivo glial cell-amastigote model can be
used for drug resistance monitoring. Comparative experiments of
ex vivo glial cell-amastigote and amastigote-macrophage models
should be done with lower concentrations of Glucantime in
various incubation periods and various Leishmanias strains to
make an approved drug resistance monitoring model of glial cells
and amastigotes.
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Toxoplasma gondii Enfeksiyonu ile Bipolar Bozukluk Arasindaki Iliskiye
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ABSTRACT

Objective: Studies have implicated Toxoplasma gondii in the etiology of mental disorders because of its neurotropic nature and
its ability to modulate neurotransmitter pathways. This study aims to investigate T. gondii seroprevalence in patients with bipolar
disorder and in healthy controls living in the Isparta Region of Turkey and to assess the probable relationship between T. gondii
and bipolar disorder.

Methods: Fourty-eight patients with bipolar disorder and 50 healthy controls were included in the study. Sociodemographic data,
possible risk factors for T. gondii infection and clinical characteristics were analyzed. Serum anti-T. gondii [gM and IgG antibody
levels were measured by using chemiluminescence immunoassay method (Roche Cobas e601 analyzer, Roche Diagnostics,
Mannheim, Germany).

Results: Anti-T. gondii IgG seropositivity rates were determined as 18.8% and 20% in the patient group and the control group,
respectively. No statistically significant relationship was observed between T. gondii IgG seropositivity and bipolar disorder
(p=0.876). In the study population, advanced age, low education level, living in a rural region and consumption of unwashed raw
vegetable or fruit were found to be the significant risk factors for T. gondii infection (p<0.05).

Conclusion: Our preliminary findings do not support the hypothesis that T. gondii infection is related to bipolar disorder.
However, further studies would require larger sample sizes to confirm our results.

Keywords: Toxoplasma gondii, bipolar disorder, seroprevalence

0z

Amag: Toxoplasma gondii'nin nérotropik yapisi ve nérotransmitter yolaklarini modiile etme yetenegi nedeniyle ruhsal bozukluklarin
etiyolojisinde rol oynadig: 6éne siiriilmustir. Bu ¢aligmanin amaci, Turkiye'de Isparta Bolgesi'nde yasayan bipolar bozuklugu olan
hastalarda ve saglikli kontrollerde T. gondii seroprevalansim arastirmak ve T. gondii ile bipolar bozukluk arasindaki olas: iligkiyi
degerlendirmektir.

Yontemler: Calismaya bipolar bozuklugu olan 48 hasta ve 50 saglikh kontrol dahil edildi. Sosyo-demografik veriler, T.
gondii enfeksiyonu icin olasi risk faktorleri ve klinik 6zellikler analiz edildi. Serum anti-T.gondii IgM ve IgG antikor seviyeleri
kemiliiminesans immunoassay yéntemi (Roche Cobas e601, Roche Diagnostics, Mannheim, Almanya) kullanilarak sl¢iildi.
Bulgular: Anti-T.gondii IgG seropozitiflik oranlar1 hasta grubunda ve kontrol grubunda sirasiyla %18,8 ve %20 olarak belirlendi.
T. gondii IgG seropozitifligi ile bipolar bozukluk arasinda istatistiksel olarak anlaml bir iligki gézlenmedi (p=0,876). Caligma
popiilasyonunda, ileri yas, diigitk egitim diizeyi, kirsal bélgede yasama ve yikanmamis ¢ig sebze veya meyve tiiketimi T. gondii
enfeksiyonu icin anlaml risk faktérleri olarak bulundu (p<0,05).

Sonug: Bulgularimiz, T. gondii enfeksiyonunun bipolar bozuklukla iligkili oldugu hipotezini desteklememektedir. Sonug¢larimizin
dogrulanmast i¢in daha biiyiik 6rneklemlere sahip caligmalara ihtiya¢ bulunmaktadur.
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INTRODUCTION

Bipolar disorder is a debilitating chronic psychiatric disease
affecting approximately 1-2% of the general population (1). Its
clinical course is usually characterized by recurrent episodes
of depression and mania, interspersed with normal euthymic
periods, and the illness imposes a significant burden on the
affected individuals and their families with serious socio-
economic consequences (2,3). There are two common types of
bipolar disorder: Type I (at least one episode of full-blown mania
or mixed episode) and type II (several protracted depressive
episodes and at least one hypomanic episode, but no full-blown
manic episodes) (2). The etiology and pathogenesis of this mood
disorder is not yet fully understood. Besides genetic and multiple
environmental factors, immunological abnormalities and
neuroinflammation have been regarded as possible contributors
to the pathophysiology of bipolar disorder (4,5).

In recent years, the implication of infectious agents, especially
Toxoplasma gondii, in the development of psychiatric disorders
has gained increasing attention (5-7). Various infectious agents,
bacteria, viruses or parasites, can cause neuropsychiatric
symptoms both directly, by affecting neurons, glial cells and brain
structures, and indirectly, by the stimulation of a microbe-specific
immune response and the subsequent release of proinflammatory
cytokines and neurotoxic factors (5,8,9).

T. gondii, the causative agent of toxoplasmosis, is an obligate
intracellular protozoan parasite and it is assumed that
approximately 25-30% of the world population is infected with
this pathogen (10). In the latent stage of the infection, parasite can
persist within cysts forms in neurons, microglia and astrocytes
and in muscle cells throughout the life of the host (10-12).
Although latent toxoplasmosis, diagnosed by immunoglobulin
(Ig) G antibodies against T. gondii, was generally assumed to be
asymptomatic in immunocompetent hosts, it is now proposed
that it can induce cognitive and behavioral alterations in infected
rodents and humans (5,13). The exact mechanism by which
latent toxoplasmosis modifies cognition and behaviour is unclear.
However, studies in animal models suggest that personality and
behavior changes in rodents may occur as a result of the local
inflammatory response induced by T. gondii neural cysts (4,13).
Dormant parasites may also influence neurotransmitter pathways,
and initiate a cascade of events leading to neuroinflammation and
neurodegeneration by the direct stimulation of inflammatory
cytokines in the central nervous system. T. gondii has been
shown to increase dopamine concentration in the brain, as well
as to modulate serotonin, glutamate and gamma-aminobutyric
acid signaling, all of which are involved in the pathogenesis of
psychological disturbances (4,5,14).

Among psychiatric disorders, T. gondii has been studied most
extensively in schizophrenia, and a substantial body of literature
have reported significantly increased levels of T. gondii antibodies
in the serum of individuals with schizophrenia (4,14-16).
However, contrary to schizophrenia, the role of toxoplasmosis
as a risk factor for bipolar disorder remains controversial. While
some studies have demonstrated a positive correlation between T.
gondii seropositivity and bipolar disorder, others have not
supported the role of T. gondii infection as a putative risk factor
for bipolar disorder (4,5,7,14,17-27).

In Turkey, there is limited information about the epidemiology
of T. gondii infection in psychiatric patients, and only one study

was conducted examining the possible relationship between T.
gondii and bipolar disorder (21). The aim of the present study
was to investigate T. gondii prevalence in individuals with bipolar
disorder and in healthy controls living in Isparta region of Turkey
by using serologic diagnostic methods, and to evaluate the
correlation between T. gondii and this mood disorder.

METHODS

This cross-sectional study was performed at the Department
of Psychiatry in collaboration with the Department of Medical
Microbiology, Siilleyman Demirel University Research and
Practice Hospital, between January 2019 and December 2019.
Ethical approval was obtained from the Ethics Committee of
Siileyman Demirel University Faculty of Medicine. The research
was conducted in accordance with the Helsinki Declaration, and
written informed consent was taken from all the participants.

Patients and Controls

Subjects with any autoimmune disease, malignancy, severe
chronic disease, recent infectious disease, comorbid psychiatric
disease, cognitive impairment or dementia were excluded from
the study. In the patient group (n=48), the diagnosis of bipolar
disorder was established by an experienced psychiatrist according
to the diagnostic and statistical manual of mental disorders,
fourth edition, text revision criteria via independent clinical
interview. The young mania rating scale (YMRS) and the Hamilton
depression rating scale (HDRS) were used to evaluate the severity
of manic and depressive symptoms, respectively. Euthymia was
determined by YMRS score less than 7 and HDRS score less
than 7 points. The control group (n=50) consisted of healthy
volunteers with no personal or family history of psychiatric
disorder attending outpatient clinics for routine health check-
up. Data concerning probable risk factors for T. gondii infection
(current or past living in a rural region, contact with cats; having
a cat at home or playing closely with cats, consumption of raw or
undercooked meat, consumption of unwashed raw vegetable or
fruit, contact with soil; gardening or agricultural activities), socio-
demographic data (age, gender, education level, socio-economic
status) and clinical characteristics (bipolar disorder type, current
mood status, duration of illness, number of lifetime episodes,
YMRS, HDRS, family predisposition, suicide attempt history,
lifetime total duration of medication) were recorded after clinical
interviews.

Serological Analysis

Venous blood samples were taken from each subject, and then
centrifuged prior to analysis. The serum anti-T. gondii IgM and IgG
levels were measured by using an automated chemiluminescence
immunoassay method (Roche Cobas e601 analyzer, Roche
Diagnostics, Mannheim, Germany). Anti-T. gondii IgM test result
of 21.0 COI and anti-T. gondii IgG test result of >3 IU/mL were
considered as positive, according to the manufacturer’s guidelines.
All positive test results were retested in duplicate. The presence
of anti-T. gondii IgM antibody suggested recent infection, while a
positive test result for anti-T. gondii IgG antibody indicated past
infection with T. gondii.

Statistical Analysis

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS) version 22 (SPSS Inc., Chicago, IL, USA).
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The Kolmogorov-Smirnov test was used to assess the normality
of the data. Accordingly, Student’s t-test or Mann-Whitney U
test was used to compare the differences in continuous variables
between groups. The chi-square test with Bonferroni correction
was used for categorical variables. Odds ratios (OR) and 95%
confidence intervals (CIs) were calculated. Results were expressed
as frequencies and percentages, or mean + standard deviation. A
p-value of <0.05 was considered statistically significant.

RESULTS

Fourty-eight patients with bipolar disorder (35 were type I and
13 were type II) and 50 healthy controls with similar age and sex
distribution were included in the study. Comparison of socio-
demographic data, possible risk factors for T. gondii infection,
T. gondii seropositivity status and clinical characteristics in the
patient and control groups is shown in Table 1.

None of the subjects was in an acute phase of T. gondii infection
and revealed anti-T. gondii IgM seropositivity. Anti-T. gondii IgG
positivity was found in 9 (18.8%; CI: 10.2-31.9) of the 48 patients
with bipolar disorder and in 10 (20%; CI: 11.2-33) of the 50
control subjects (Table 1). No statistically significant association
was observed between T. gondii IgG seropositivity and bipolar
disorder (OR=0.923; CI: 0.339-2.516, p=0.876). In terms of IgG
titers (serointensity), the difference was not significant (p=0.619)
between the seropositive patients (293.84+180.23 IU/mL) and
the seropositive controls (240.81+262.57 IU/mL) (data not
shown).

The patient group and the control group did not differ significantly
for age, age subgroups, gender, education level, socio-economic
status, residence in rural region, contact with cats, raw or
undercooked meat consumption, unwashed raw vegetable or fruit
consumption and contact with soil (p>0.05) (Table 1).

In the patient group, six (66.7%) of the seropositive patients
(n=9) were diagnosed as type II bipolar disorder and 3 (33.3%) of
them as type I bipolar disorder (data not shown). The seropositive
patients were found to be significantly (p=0.004) older than the
seronegative patients (Table 2). Consumption of unwashed raw
vegetable or fruit also differed significantly (p=0.001) between
the seropositive patients and the seronegative patients (Table 2).
In the study population (n=98), there were significant differences
in the age (p=0.001), education level (p=0.015), residence in
rural region (p=0.039) and unwashed raw vegetable or fruit
consumption (p=0.001) between the seropositive participants
(n=19) and the seronegative participants (n=79) (Table 2).
Advanced age, low education level, living in a rural region and
consumption of unwashed raw vegetable or fruit were determined
as the significant risk factors for T. gondii infection in our study
population.

DISCUSSION

Its neurotropic nature and the ability of affecting neurotransmitter
pathways and immune system functions have made T. gondii an
attractive candidate as a potential causative agent for psychiatric
and neurodegenerative disorders (6,15). In contrast to numerous
publications dealing with the relationship between T. gondii and
schizophrenia (15,16), the link between this pathogen and bipolar
disorder was relatively understudied. In addition, available data
are still inconsistent (4). In this regard, we aimed to determine

whether bipolar disorder is associated with T. gondii seropositivity
in our study population in Isparta, Turkey.

It is well-known that the prevalence of T. gondii infection varies
widely by age, ethnic group, nutritional habits, socio-economic
status, and geographic region (10,11). For instance, according
to the seroprevalence studies in different countries, the IgG
seropositivity rate was reported as 4% in South Korea, 9% in
England, 11% in China, 23% in Italy, 35% in New Zealand, 42%
in Egypt, 50% in Brazil, 54% in France, 60% in Argentina, and
76% in Costa Rica (28). In our country, the seroprevalence of
toxoplasmosis varies among different regions and populations,
ranging from 17.5% to 69.5% (29,30). In the present study, we
found anti-T. gondii IgG positivity rates as 18.8% and 20% in the
patient group and control group, respectively. The seropositivity
rates in both groups were similar to the findings reported in
T. gondii seroprevalence studies in our country. However, the
difference between the groups was not statistically significant
(p>0.05) in terms of association between T. gondii infection and
bipolar disorder.

In contrast to our findings, some researchers have found
significantly elevated T. gondii seroprevalence in patients with
bipolar disorder (7,14,18-20). An Ethiopian case-control study
(18) revealed a significantly higher seropositivity rate for T.
gondii infection (OR:3) in bipolar patients (95.3%) compared
to unaffected controls (87.3%). In another case-control
seroprevalence study from France, the prevalence of T. gondii
infection was compared in a sample of 110 patients with bipolar
disorder and 106 healthy controls (7). The results of this study
showed that the seropositive group for IgG antibodies had a 3.6
fold increased odds of having the disease as compared to the
seronegative group. In a population-based cross-sectional survey
conducted in the United States, Pearce et al. (14) reported that T.
gondii seroprevalence was not elevated in unipolar mood disorders
(p>0.05), but a significant association was found between T. gondii
seroprevalence and bipolar disorder type I (OR=2.4, p<0.05).

Due to the neurotropic properties of T. gondii as noted above, the
hypothesis that T. gondii may be a possible cause of bipolar disorder
seems quite reasonable. However, there are some difficulties with
this proposition as also indicated in previous publications (6,15),
and debate still exists on this causal relationship. The main issue
is the obvious epidemiological inconsistency. Countries with a
high seroprevalence of toxoplasmosis do not have a corresponding
increased bipolar disorder prevalence and unlike toxoplasmosis,
bipolar disease does not exhibit such marked geographic variation
in prevalence (1,6). Hence, if T. gondii causes bipolar disorder as
suggested, it can only lead to bipolar disorder in a fraction of
individuals it infects. Secondly, in previous studies, it has not been
feasible to demonstrate a relation between toxoplasmosis and the
timing of onset of this psychiatric disease. Bipolar disorder is a
complex condition that results from multiple interacting factors
and it can be very difficult to show solely this relation. Lastly, if the
relation between toxoplasmosis and bipolar disorder is confirmed,
specific anti-protozoal therapy may prevent the development of
bipolar disorder. However, there is not yet strong evidence from
treatment trials that precisely evaluated the efficacy of anti-
protozoal therapy against toxoplasmosis in patients suffering
from bipolar disorder (6,7).

Furthermore, it should be noted that there have been some studies
which have failed to find a statistically significant association
between exposure to T. gondii and risk of bipolar disorder (21-
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Table 1. Comparison of socio-demographic data, possible risk factors for T. gondii infection, T. gondii seropositivity status and clinical

characteristics in the patient and control groups

Patient group (n=48) Control group (n=50) P
Age (years) 37.13+12.19 36.08+14.44 0.700
Age subgroups 0.060
18-29 years 13 (27.1) 25 (50)
30-49 years 27 (56.3) 18 (36)
>50 years 8 (16.6) 7 (14)
Gender (male/female) 21 (43.8)/27 (56.2) 23 (46)/27 (54) 0.823
Education level 0.076
Primary school 15 (31.3) 7(14) -
High school 16 (33.3) 16 (32)
Higher education 17 (35.4) 27 (54)
Socio-economic status 0.078
Low 6 (12.5) 12 (24)
Middle 38(79.2) 29 (58)
High 4(8.3) 9(18)
Residence in rural region 16 (33.3) 16 (32) 0.888
Contact with cats 17 (35.4) 15 (30) 0.568
Raw or undercooked meat consumption 8(16.7) 4 (8) 0.191
Unwashed. raw vegetable/fruit 15 (31.3) 11(22) 0.300
consumption
Contact with soil 17 (35.4) 24 (48) 0.207
Anti-T. gondii IgG positivity 9(18.8) 10 (20) 0.876
Anti-T. gondii IgM positivity 0 (0) 0 (0)
Bipolar disorder type (type 1/type 2) 35(72.9)/13 (27.1) -
Current mood status -
Depression 4 (8.3) -
Mania 21 (43.8) -
Remission 23 (47.9) -
Duration of illness (years) 10.5+8.67 -
Number of lifetime episodes 4.94+4.16 -
Young mania rating scale score 10.46+9.64 -
Hamilton depression rating scale score 7.83+6.37 -
Family predisposition 12 (25) -
Suicide attempt history 9(18.8) -
:.’i::‘t::)le total duration of medication 9.30+8.42 )
Values are expressed as n (%) or mean + standard deviation

27). To our knowledge, only one study in our country investigated
the possible relationship between T. gondii infection and bipolar
disorder, and no significant relationship was detected in this study
(21). In an Iranian sample including 117 patients with bipolar
disorder type I and 200 control subjects, the authors found no
significant difference between T. gondii seropositivity and bipolar
disorder (22). Similarly, in other studies with smaller sample sizes
conducted in Germany (23,24) and Mexico (25), no significant
relationship between T. gondii seroprevalence and bipolar disorder
was reported. In a recent meta-analysis included 11 different
studies investigating the association between T. gondii and bipolar
disorder, Snijders et al. (31) revealed that the overall OR was not

significant for T. gondii (OR=1.4, p>0.05). However, the authors
indicated that T. gondii exposure may be a risk factor for bipolar
disorder in certain age groups and subpopulations (31).

Prenatal exposure to neurotropic infectious agents is known to be
a possible risk factor for later development of mental disorders.
Several studies demonstrated that maternal infection with T.
gondii was associated with a higher risk of schizophrenia in adult
offspring (15,16). However, in two different case-control studies
performed by Mortensen et al. (32), and Freedman et al. (33),
no statistically significant association was observed between
prenatal exposure to T. gondii and the risk of bipolar disorder in
adult offspring. The authors suggested that congenital T. gondii
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Table 2. Comparison of socio-demographic data and possible risk factors for T. gondii infection in seropositive/seronegative patients

and in all seropositive/seronegative participants

Seropositive Seronegative All seropositive | All seronegative
patients patients P participants participants P
(n=9) (n=39) (n=19) (n=79)
Age (years) 49.55+14.64 34.25+9.68 0.004 53.84+15.87 32.44+8.54 0.001
18-29 years 1(11.1) 12 (30.8) 2 (10.5) 36 (45.6)
30-49 years 2(22.2) 25 (64.1) 4(21.1) 41 (51.9)
>50 years 6 (66.7) 2(5.1) 13 (68.4) 2(2.5)
Gender (female) 5 (55.6) 22 (56.4) 0.963 10 (52.6) 44 (55.7) 0.809
Education level 0.594 0.015
Primary school 4 (44.4) 11 (28.2) 9(47.4) 13 (16.5)
High school 2(22.2) 14 (35.9) 4(21.1) 28 (35.4)
Higher education 3(33.4) 14 (35.9) 6 (31.5) 38 (48.1)
Socio-economic status 0.585 0.068
Low 1(11.1) 5(12.8) 6 (31.5) 12 (15.2)
Middle 8(88.9) 30 (76.9) 13 (68.5) 54 (68.3)
High 0 (0) 4(10.3) 0 (0) 13 (16.5)
Residence in rural region 3(33.3) 13 (33.3) 1.000 10 (52.6) 22 (27.8) 0.039
Contact with cats 4(44.4) 13(33.3) 0.530 9(47.4) 23(29.1) 0.128
3::;:;‘;2:::"“"“1 meat 2(22.2) 6(15.4) 0.620 4(21.1) 8(10.1) 0.192
f;:"s'::l:;i::‘” vegetable/fruit 7(77.8) 8 (20.5) 0.001 | 11(57.9) 15 (19) 0.001
Contact with soil 3(33.3) 14 (35.9) 0.885 9(47.4) 32 (40.5) 0.586
Values are expressed as n (%) or mean + standard deviation
infection could be a risk factor only for the development of CONCLUSION

schizophrenia and related psychosis, but not for bipolar disorder.
Reasons for this contradictory results across the studies
mentioned above are not known with certainty, but may include
methodological differences in the serological diagnosis, differences
in the prevalence of T. gondii infection, the timing of infection, or
differences in the genetic background of the participants. On the
otherhand, our study has the similar limitations that were pointed
out in previous seroprevalence studies. Failure to estimate the
initiation of exposure is one of the most important difficulties in
these studies, and in our research, we were not able to determine
the duration of exposure to T. gondii infection in patients with
bipolar disorder. Control subjects did not undergo a structured
clinical interview like DSM-1V, the absence of personal or family
history of psychiatric disorder in the control group was obtained
from their statements (via non-structured clinical interview) and
their medical records. Another limitation was that medications
(mood stabilizers, antipsychotics, etc.) or other unpredictable
confounding factors might affect the antibody levels in patient
group. Furthermore, our results should be interpreted with
caution because of relatively small sample size. Beside these
limitations, the present study has a number of strengths. First,
we minimized unwanted heterogeneity by studying participants
with similar chronological age. Because of the fact that the
prevalence of T. gondii infection increases with age, it is important
to reduce the chance of fraudulent relationships obtaining from
age-related exposure differences. Second, we used an automated
and standardized laboratory method to determine the serum
antibody levels.

In conclusion, our preliminary findings do not support the
hypothesis that latent T. gondii infection is related to bipolar
disorder. However, in the presence of conflicting reports, the
potential role of toxoplasmosis in bipolar disorder cannot be
completely ruled out. It is necessary to perform further studies
with larger sample sizes to clarify the effect of latent toxoplasmosis
on the development of bipolar disorder.
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ABSTRACT

Objective: This study evaluated the Toxoplasma seroprevalence rates of pregnant women among Syrian refugees and local
residents and examined the effect of large-scale migrations of communities on Toxoplasma seroprevalence.

Methods: A total of 29,424 pregnant women (age range: 15-45 years) who presented to Kahramanmarag Necip Fazil City
Hospital Gynecology and Obstetrics Outpatient Clinic between January 2012 and January 2021 for routine follow-up during
the first trimester of pregnancy were retrospectively examined and included in the study. Anti-Toxoplasma gondii IgM and IgG
values of the pregnant women were divided into two groups: Local residents and refugees. Each group was divided into three age
subgroups: 5-25 years, 25-35 years, and 35-45 years. Results of the refugees and local residents were compared in general terms
and based on age groups.

Results: The seropositivity rate for Toxoplasma IgM was higher in refugees than in local residents (2.7% vs. 1.6%; p=<0.05).
Similarly, the prevalence of IgG seropositivity was higher in the refugee group (64% vs. 41%; p=<0.05). According to age groups,
this statistical difference was preserved for both Toxoplasma IgM and IgG.

Conclusion: It has been found that local residents and refugees in our province were above the global average in terms of
Toxoplasma seropositivity rate. Seropositivity rates in the refugees appeared to be higher than those in countries with a routine
screening program. Therefore, routine Toxoplasma screening should be performed in pregnant women, especially in our region.
Keywords: Toxoplasma gondii, seroprevalence, pregnancy

oz

Amag: Bu caligmanin amaa Suriyeli milteci ve Tiirk yerlesik gebe kadinlarda Toxoplasma seroprevalansinin kargilagtirilmasi ve
buyik capl go¢lerin bu hastahigin siklig: tizerine etkisinin degerlendirilmesidir.

Yontemler: Ocak 2012-Ocak 2021 tarihleri arasinda Kahramanmarag Necip Fazil $ehir Hastanesi Kadin Hastaliklar1 ve Dogum
Poliklinigine gebeligin ilk trimesterinde rutin kontrol i¢cin bagvuran 15-45 yas aras1 toplam 29.424 gebeye ait veriler retrospektif
olarak sistemden taranarak ¢aligmaya dahil edilmistir. Calisma grubundaki gebelerin anti-toxoplasma gondii IgM ve IgG degerleri,
yerlesik halk ve miilteciler olarak iki gruba ayrilmigtir. Her grup 5-25 yas, 25-35 yas ve 35-45 yas olmak iizere 3 gruba ayrilip,
miilteciler ile yerlegik halkin sonuglari hem genel olarak hem de yas gruplari agisindan kargilagtirilmigtir.

Bulgular: Miiltecilerde toksoplazma IgM seropozitifliginin yerlesik halktan yiiksek oldugu gérilmustir (%2,7 vs %1,6; p=<0,05).
Benzer sekilde IgG seropozitifliginin de miilteci grupta daha yiiksek prevelansa sahip oldugu gézlenmistir (%64 vs %41; p=<0,05).
Yas gruplarina gore dagiimda da hem Toxoplasma IgM, hem de Toxoplasma IgG igin bu istatiksel farkliligin korundugu tespit
edilmigtir.

Sonug: {limizde hem yerlesik halkin hem de miiltecilerin Toxoplasma seropozitifliginin kiiresel ortalamanin tizerinde oldugu
gorilmektedir. Miiltecilerdeki seropozitiflik oranlar: rutin tarama programi olan tilkelerden de yitksek gériinmektedir. Bu nedenle,
ozellikle bulundugumuz bslgede gebelerde rutin toksoplazma taramasinin yapilmas: tesvik edilmelidir.

Anahtar Kelimeler: Toxoplasma gondii, seroprevelans, gebelik

2
=
[<b)

O

I

Received/Gelis Tarihi: 27.06.2021 Accepted/Kabul Tarihi: 23.08.2021

Address for Correspondence/Yazar Adresi: Kemal Hansu, Kahramanmaras Necip Fazil City Hospital, Clinic of Obstetrics and Gynecology,
Kahramanmaras, Turkey
Phone/Tel: +90 507 238 02 38 E-mail/E-Posta: kemalhansu@hotmail.com ORCID ID: orcid.org/0000-0002-1204-9093

TUrk
PARAZITOLOJ

©Copyright 2021 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
©Telif hakki 2021 Turkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.



https://orcid.org/0000-0002-1204-9093
https://orcid.org/0000-0002-9194-8504
https://orcid.org/0000-0001-9894-5261
https://orcid.org/0000-0002-7572-3962
https://orcid.org/0000-0003-0998-5531

248 Hansu et al. Comparison of Toxoplasma Seroprevalence Rates

Turkiye Parazitol Derg 2021;45(4):247-51

INTRODUCTION

Toxoplasma gondii is one of the most common agents causing
prenatal infections; it causes an infection that can occur in all
age groups and is usually clinically asymptomatic. However,
acute infection during pregnancy is one of the most important
causes of perinatal mortality and morbidity in underdeveloped
or developing countries (1). It is estimated that one-third of the
world’s population has been infected with T. gondii, while it has
been observed that the seropositivity rate of t T. gondii varies in
the range of 5-80% depending on factors, such as socio-cultural
status, geographical factors, climate, and route of transmission
(2,3). Toxoplasmosis, which is common worldwide and in Turkey,
is a multisystemic infection caused by T. gondii (4). Primary
toxoplasmosis in pregnancy can cause serious sequelae, such
as seizures and learning difficulties in the fetus and even fetal
death, and it is characterized by visceral, ocular, and intracranial
lesions (5). Congenital toxoplasmosis may develop in the infants
of mothers who had an infection during pregnancy or 6-8 weeks
before pregnancy (6). Although 90% of newborns with congenital
toxoplasmosis appear healthy at birth, long-term sequelae
(i.e., hydrocephalus, intracranial calcifications, chorioretinitis,
cataracts, glaucoma, hepatitis, pneumonia, myocarditis, myositis,
and mental retardation) can occur months or years later (7). It
is recommended that screening for T. gondii should be routinely
performed in pregnant women only in endemic populations since
the infection in pregnant women is mostly asymptomatic (8).
Detection of seronegative women before or during early pregnancy
and early diagnosis and treatment of mothers infected during
pregnancy is crucial in preventing congenital toxoplasmosis.
Infection can be noticed by demonstrating seroconversion, as
there are no symptoms in most cases. There has been a significant
increase in the number of foreign national refugees in Turkey in
recent years. Kahramanmaras is one of the provinces with the
highest number of foreign national refugees, who are members
of a different geographical area and socio-cultural community. In
this study, the seroprevalence rates of T. gondii in pregnant women
who presented to Kahramanmaras Necip Fazil City Hospital
were compared between refugees and local residents. The aim of
this study is to investigate the effect of large-scale migration of
different communities on T. gondii seroprevalence.

METHODS

Approval for the study was obtained from the Clinical Research
Ethics Committee of Kahramanmaras Siit¢ii imam University
Faculty of Medicine with the ethics committee decision dated
08/07/2020 and numbered 2020/13-16. Pregnant women aged
15-45 years who presented to Kahramanmaras Necip Fazil City
Hospital Gynecology and Obstetrics Outpatient Clinic between
January 2012 and January 2021 for routine follow-up during the
first trimester of pregnancy were retrospectively scanned in the
system, and 29,867 pregnant women were included in the study.
Since the results of 445 patients were in the intermediate zone,
they were excluded from the study, and the results of 29,424
patients were evaluated anti-T. gondii IgM and IgG values of the
pregnant women included in the study were examined. Repeated
presentations were excluded from the study, and only the values
at first presentation were included in the study. Anti-T. gondii
IgM and IgG values of the patients were found by using the Cobas
E 601 device in the microbiology laboratory of our hospital.

Values of anti-T. gondii IgM index >1 were evaluated as positive,
<0.8 as negative, and values between 0.8 and 1 were evaluated
as indeterminate. For anti-T. gondii IgG, values >3 mIU were
considered positive, values <1.5 mIU negative, and values between
1.5-3 mIU/mL were considered indeterminate. The patients were
divided into two groups; refugees and local residents. Each group
was divided into 3 subgroups of 15-25 years, 25-35 years, and 35-
45 years, and the anti- T. gondii IgM and IgG results of refugees
and local residents were compared both in general terms and in
terms of age groups.

Statistical Analysis

For statistical evaluations, the data were transferred to the
computer environment using IBM SPSS 22 statistical package
software. Pearson’s chi-square test was performed, and p<0.05
was considered significant.

RESULTS

For the evaluation of 29,424 pregnant women included in the
study, T. gondii IgM and/or IgG values of pregnant women
according to age are summarized in Tables 1-5. T. gondii IgM
seropositivity was calculated to be 1.6% in the local residents
and 2.7% in the refugee group. The difference was statistically
significant (p=<0.05). Considering distribution by age, it has been
observed that this significant difference applies to all age groups
(Table 1). When we looked at IgG seropositivity; similarly, the
prevalence was higher in the refugee group (64% vs 41%; p=<0.05).
It was observed that this statistical difference was preserved also
in the distribution according to age groups (Table 2).

In the subgroup analysis (Tables 3-5), it was observed that
seropositivity was statistically significantly more common in the
refugee group in the distribution of the group that had never
encountered the agent before (IgM-/IgG-) and the group with
immunity (IgM-/IgG+) by age. The prevalence was similar between
local residents and refugees in the two groups which were considered
to have a potential new infection (IgM+/IgG+ and IgM+/IgG-). The
rate of IgM+/IgG+ was statistically higher in refugees only in the
age group of 15-25 years. However, for other age groups, it was
observed that this rate was similar in both groups.

DISCUSSION

Differences may be observed in the prevalence of diseases
depending on differences in the environmental and living
conditions in different cultures and communities. In this study,
we only emphasized the difference in prevalence with respect

Table 1. Anti-T. gondii IgM results by age groups for local
residents and refugee pregnant women

Local residents Refugees P
IgM (+) IgM (+)
Ages | n/N % n/N %
15-25 | 158/11,221 1.4 57/2.051 2.7 <0.05
26-35 | 203/11,540 1.7 39/1.421 2.7 <0.05
36-45 | 39/2.926 1.3 6/265 2.2 <0.05
Total | 400/25,687 1.6 102/3.737 2.7 <0.05
N: Total number of patients, n: Number of positive patients
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Table 2. Anti-T. gondii IgG results by age groups for local
residents and refugee pregnant women

Local residents Refugees P
IgG (+) IgG (+)
Ages | n/N % | n/N %
15-25 1.825/5.474 33 | 534/928 58 | <0.05
26-35 2.432/5.515 44 | 409/561 73 | <0.05
36-45 757/1.355 56 | 78/101 77 | <0.05
Total 5.014/12,344 41 | 1.021/1.590 64 | <0.05
N: Total number of patients, n: Number of positive patients

Table 3. Distribution of T. gondii IgM and IgG results by

groups for local residents and refugee pregnant women for
aged 15-25 years

Age 15-25
IgM/IgG Local residents BeRESSRISZIARE
results women

n % n % P
IgM+/IgG+ | 80 1.50 33 3.08 <0.05
IgM+/IgG- | 31 0.58 4 0.37 0.400
IgM-/IgG- 3.521 66.1 538 50.3 <0.05
IgM-/IgG+ | 1.688 |31.7 493 46.1 <0.05
Total 5.320 100 1.068 | 100

Table 4. Distribution of T. gondii IgM and IgG results by

groups for local residents and refugee pregnant women for
aged 26-35 years

Age 26-35
IgM/IgG Local residents RS ERESSIRISEIADt
results women

n % n % P
IgM+/IgG+ | 104 1.92 20 2.80 0.113
IgM+/IgG- | 33 0.60 2 0.28 0.274
IgM-/IgG- | 2.887 53.3 310 43.5 <0.05
IgM-/IgG+ | 2390 | 44.1 380 53.3 <0.05
Total 5.414 100 712 100

Table 5. Distribution of T. gondii IgM and IgG results by

groups for local residents and refugee pregnant women for
aged 36-46 years

Age 36-46
Ex{lﬁG Local residents :::;ﬁ::’l T

n % n % P
IgM+/IgG+ | 16 1.16 2 1.78 0.563
IgM+/IgG- | 7 0.50 1 0.89 0.594
IgM-/IgG- | 600 43.7 32 28.57 <0.05
IgM-/IgG+ | 750 54.6 77 68.7 <0.05
Total 1.373 100 112 100

to T. gondii infection. T. gondii seropositivity was observed more
commonly in the refugee group than in the local residents in all
age groups.

The seroprevalence of T. gondii may vary between countries
and even between regions within the same country, depending
on many factors. It has been associated with many factors,
such as geographical location, mean age, socio-economic level,
socio-cultural level, education level, and dietary habits of
the population. Considering all of these effects, T. gondii IgM
seroprevalence rate varies between 0.01% and 12.8%, while
IgG seroprevalence rate varies between 0.2% and 89.1% (9). In
a meta-analysis of 250 studies with 723,655 women, the global
IgM seroprevalence was calculated to be 1.9%, with Yemen 6%,
Egypt 4.4%, and Saudi Arabia 4.1%, among the highest IgM
seroprevalence; and New Zealand 0.2%, South Korea 0.1%, and
USA 0.01% having the lowest IgM seroprevalence (9). In the
same study, it was found that the global IgG seroprevalence rate
was 32.9%, and Ethiopia (64.2%), Gabon (56.7%), and Brazil
(53.8%) were the countries with the highest IgG seroprevalence
rates; and Mexico (7.2%), South Korea (2.1%), and Canada (0.2%)
were the countries with the lowest IgG seroprevalence rates.
Routine screening of t T. gondii is recommended in countries,
such as France, Belgium, Switzerland, and Austria due to the high
seroprevalence rates observed in those countries, whereas routine
screening is not recommended in the UK, Netherlands, or Norway
(10-12). In France, where routine screening in pregnant women is
recommended, a remarkable finding was that the seroprevalence
of T. gondii decreased from 80% in the 1960s to 31% in 2016
(5). Seroprevalence of T. gondii appears to be around 11% in the
United States; however, the American Society of Obstetrics and
Gynecology does not recommend routine screening (8,13).
Because of the variability in risk factors, regional socio-
economic and socio-cultural levels, and sources of transmission,
determination of T. gondii seroprevalence will affect T. gondii
screening in pregnant women and the clinical approach of
physicians to the patients. The regions with the highest T. gondii
seroprevalence rates in Turkey are Southeastern Anatolia and
Eastern Anatolia regions. Our province is one of the provinces
located at the intersection of the Mediterranean Region, Central
Anatolia Region, and Southeastern Anatolia Region and where the
number of foreign refugees has increased significantly in recent
years. In a study conducted by Demiroglu et al. (14) in Kilis, anti-
T. gondii IgG seropositivity rate was 63.4% and IgM seropositivity
rate was 4%. Considering the provinces in various regions of
Turkey; it is seen that IgG seropositivity varies between 27-
69.5% and IgM seropositivity varies between 0-3%. The highest
seropositivity rates were in Sanlurfa, where IgG seropositivity
rate was 69.5% while IgM seropositivity rate was 3% (15-20).
The conclusion of our study appears to be consistent with the
neighboring provinces in the region. In a study conducted by
Bakacak et al. (21) in our city in 2015, the IgG seropositivity rate
was 47.7% and the IgM seropositivity rate was 2.17%, while the
IgG seropositivity rate was 64.6% and the IgM seropositivity rate
was 4.84% for Syrian refugees, and the difference was found to be
statistically significant. In our study, IgG seropositivity rate was
43% and IgM seropositivity rate was 1.7% in the pregnant women
who presented to our hospital; the IgG seropositivity rate was
41% and IgM seropositivity rate was 1.6% in the local residents,
while the IgG seropositivity was 64% and IgM seropositivity was
2.7% in foreign refugees. The sample size may have had an effect
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on the differences in the results, and it was observed that the
seropositivity rate had decreased over the years. However, while
IgG seropositivity rate was similar in refugee pregnant women,
IgM seropositivity decreased. The fact that the high seroprevalence
rate in the refugee population is similar to the seroprevalence rate
in the Kilis province, which is a city neighboring Syria, may be
related to the similarity of geographical location, living habits,
environmental and nutritional conditions, as well as the fact
that the Kilis province received a large number of immigrants
from Syria. In both studies, similarly, the seroprevalence rates
of refugees and local residents were statistically different, and
anti-T. gondii IgG seropositivity was found to be significantly
more common in refugees. In another study, conducted in Mersin
with 1.844 serum samples, it was found that anti-T. gondii IgM
and IgG positivity rates detected in Syrian pregnant women were
higher than Turkish pregnant women (22). In a study conducted
by Kul and Turan (23) with 3.606 patients, similar to our study,
T. gondii IgM results were found to be significantly lower in the
local population compared to Syrian refugee pregnant women
(6.1 vs 2.1%, p=0.004). But in the same study, although anti- T.
gondii IgG positivity was higher in Syrian pregnant women, this
difference was not statistically significant (45.7% vs 41.9%,
p>0.05). This difference may be due to the difference in the
study area, the fact that there are only 838 Syrians in the sample
group, and the differences in the living conditions of the refugees.
When evaluated in terms of age groups, similar to other studies,
it was observed that IgG seropositivity increased statistically
significantly with age, but IgM seropositivity did not change in
both local residents and refugees.

Study Limitations

The major limitation of our study was its retrospective design;
therefore, it entailed the general limitations of retrospective
studies. The fact that only pregnant women who presented to the
hospital were evaluated and only a single group was included in
the study constituted other limitations of the study. Nevertheless,
the sample size was one of the strengths of our study.

CONCLUSION

T. gondii screening is not routinely performed in Turkey.
However, it was observed that both local residents and refugees
in our province were above the global average in terms of T. gondii
seropositivity. Seropositivity rates in refugees seem to be even
higher than those in countries with a routine screening program.
For this reason, routine T. gondii screening in pregnant women
should be encouraged, especially in this region.
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ABSTRACT

Objective: Giardia intestinalis and Cryptosporidium spp. are important zoonotic protozoan parasites that infect humans and
various animals. We investigated the occurrence of G. intestinalis and Cryptosporidium spp. infection in cats. To provide data on the
zoonotic transmission dynamics of these parasites, genotypes of the detected isolates were investigated through DNA sequence
characterization.

Methods: A total of 100 fecal samples were collected from cats between June and October 2020 in Kayseri and Samsun provinces.
Fecal samples were examined by nested polymerase chain reaction (PCR), targeting the f-giardin gene of G. intestinalis and small
subunit (SSU) rRNA gene of Cryptosporidium spp. All PCR products were sequenced for genotyping.

Results: Of the samples examined, Giardia intestinalis was determined in 8 samples (8.0%), whereas none of the samples were
found positive for Cryptosporidium spp. Sequence analyses of the f-giardin PCR products indicated that all G. intestinalis isolates
were classed into the zoonotic assemblage B.

Conclusion: This study adds to the current data on the molecular epidemiology of cryptosporidiosis and giardiasis in cats. The
findings also highlight the potential risk of cats for public health concerning the zoonotic transmission dynamics of G. intestinalis.
Keywords: Giardia intestinalis, Cryptosporidium spp., cat, molecular characterization, genotyping

0z

Amag: Giardia intestinalis ve Cryptosporidium spp. insanlar1 ve cesitli hayvanlar1 enfekte eden, énemli zoonotik protozoon
parazitlerdendir. Bu ¢alismanin amaci, kedilerde G. intestinalis ve Cryptosporidium spp. varhgin belirlemek ve zoonotik bulagma
dinamikleri agisindan izolatlarin molekiiler karakterizasyonunu yaparak genotiplerini ortaya ¢ikarmaktir.

Yontemler: Kayseri ve Samsun illerinde, Haziran-Ekim 2020 tarihleri arasinda toplam 100 kediden digki 6rnegi toplanmustir.
Diski 6rnekleri, G. intestinalis'in f-giardin genini ve Cryptosporidium spp.nin small subunit ribosomal RNA (SSU) rRNA genini
hedefleyen nested polimeraz zincir reaksiyon (PZR) analizleri ile incelenmistir. Ttim PCR iirtinleri genotipleme i¢in sekanslanmugtir.
Bulgular: incelemesi yapilan érneklerin 8'inde (%8,0) G. intestinalis pozitifligi belirlenirken, Cryptosporidium spp. enfeksiyonuna
rastlanmamstir. G. intestinalis izolatlarinin sekans analizleri sonucu zoonotik assemblage B icerisinde oldugu tespit edilmistir.
Sonug: Bu ¢alisma, kedilerde Cryptosporidiosis ve Giardiasis’in molekiiler epidemiyolojisi tizerine mevcut bilgi birikimine katk:
saglamugtir. Ayrica, elde edilen ¢iktilar G. intestinalis’in zoonotik bulagsma dinamikleri cercevesinde kedilerin halk saghig: acisindan
risk potansiyelini vurgulamigtur.

Anahtar Kelimeler: Giardia intestinalis, Cryptosporidium spp., kedi, molekiiler karakterizasyon, genotipleme
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INTRODUCTION

Giardia intestinalis and Cryptosporidium spp. are common and
significant zoonotic protozoan parasites causing diarrhea and
infect gastrointestinal tracts of humans and animals (1). These
two pathogens can be transmitted to humans through the
consumption of contaminated food or water and direct or indirect
contact with infected animals or persons (2). Cystic stages of G.
intestinalis and thick walled oocyts of Cryptosporidium spp. are
highly resistant and can remain infectious for long periods in
environments with suitable temperature and humidity conditions
(3-5). The two pathogens are transmitted primarily through
the fecal-oral route and have been responsible for waterborne
outbreaks worldwide (5,6).

To date, 73 genotypes of 42 Cryptosporidium species have
been identified in various hosts by molecular analyses (1,7).
Cryptosporidium hominis and C. parvum are recognized as the
most important species responsible for human infections (8).
Cryptosporidium felis is the main species in cats but C. hominis,
C. parvum, C. muris, and C. ubiquitum have also been occasionally
detected (2,5,9,10).

Giardia intestinalis is a multi-complex species, with eight (A to H)
distinct assemblages with different host specificities (5,11). Cats
primarily tend to be infected with host-adapted assemblages with
assemblage F. However, other assemblages, including assemblages
A-E have also been identified in cats (12).

Although the prevalence and molecular characterization of feline
Giardia and Cryptosporidium infections have been investigated
worldwide (5,13-17), limited data is available on the presence of
these protozoans in cats and their genotypes in Turkey (18,19-
31). Thus, we aimed to investigate Cryptosporidium spp. and G.
intestinalis in cats in Kayseri and Samsun provinces and identify
the genotypes of the detected isolates for evaluating the zoonotic
potential of these pathogens.

METHODS

Collection of Fecal Samples

A total of 100 fresh fecal specimens were collected from cats
admitted to the Veterinary Education, Research and Practice
Hospital for their routine health examinations in Samsun and
Kayseri provinces between June and October 2020. The feces
were collected in universal plastic tubes using sterile disposable
gloves by the owner after defecation and placed into plastic bags.
The bags were marked with age, breed, and geographic region of
collection. All samples were transported to the laboratory and
preserved at -20 °C until used for the genomic DNA extraction.

Genomic DNA Extraction and Nested PCR
Amplification of SSU ¥rRNA and f-giardin Gene

Total genomic DNA was extracted from 200 mg of the individual
fecal sample using QIAamp® DNA Stool Mini Kit (Qiagen,
Germany). The feces for DNA extraction were primarily subjected
to five freezing with liquid nitrogen/thawing (with boiling
water) to ensure efficient lysis of oocysts/cysts before extraction
protocol. Qubit Nanodrop spectrophotometer (Thermo Fisher
Scientific, USA) was used to measure DNA concentration. The
extracted genomic DNA was stored at -20 °C until used for the
PCR analyses.

The presence of Cryptosporidium spp. and G. intestinalis were
screened by nested PCR analyses targeting a 850 bp and ~530 bp
fragment of small subunit (SSU) rRNA gene and of the f-giardin
gene, respectively (20,21). The primers and cycling conditions of
both SSU rRNA and f-giardin genes were performed as previously
described (20,21). Positive (genomic DNA of bovine C. parvum
and G. intestinalis positive fecal samples) and negative (ddH,0)
controls were included in each PCR run. The secondary PCR
products were visualized on 1.5% agarose gel electrophoresis with
GelRed™ gel stain (Biotium, Inc., Hayward, CA, USA).

Sequencing and Phylogenetic Analysis

All PCR positive products were purified using the High Pure PCR
Product Purification Kit (Roche Diagnostics GmbH, Germany).
The purified products were sequenced in both directions by the
same PCR primers in a Genetic Analyser ABI 3130 XL (Macrogen,
Amsterdam, the Netherlands). For the remove to low quality
reads from the raw sequence, the DNA sequences obtained were
trimmed and then edited using Geneious Prime 2020.0.3 software
(https://www.geneious.com). Sequences were aligned with
reference sequences downloaded from GenBank to determine the
Cryptosporidium species identity and G. intestinalis genotypes.
Phylogenetic analyses based on the f-giardin data set of G.
intestinalis were performed using the maximum likelihood
method (ML) with 1.000 replicates bootstrap values, using in
mega 7 software (22,23).

Statistical Analysis

Statistical analysis has not been made in this study.

RESULTS

Occurence of Cryptosporidium and G. intestinalis in
Cats

No samples were found as positive for Cryptosporidium spp. G.
intestinalis was detected in 8 (8.0%) out of 100 fecal samples by
nested PCR analyses of f-giardin gene region.

Giardia intestinalis Assemblage

A 490 bp fragment of the f-giardin gene was successfully obtained
from all positive isolates. The assemblage and distrubution of
G. intestinalis in the cats are presented in Table 1. The BLASTn
(Basic Local Alignment Search Tool) analyses of the sequences
showed that all isolates were genetically identical (100%) to each
other. According to the f-giardin sequence analysis, all of the G.
intestinalis isolates were identified as zoonotic assemblages B. All
nucleotide sequences obtained in this study were deposited in
GenBank database under accession numbers MW727284-86.

Phylogenetic Analysis

The ML tree is shown in Figure 1 with bootstrap values. Based on
the phylogenetic analysis, all sequences from the present study
were clustered within assemblage B comprising species mostly
(or only) infecting humans and several other mammals such as
livestocks, dogs and cats. The phylogenetic tree indicated that all
obtained sequences clustered with human and cat G. intestinalis
assemblage B sequences which is distant from the other G.
intestinalis assemblages (Figure 1). Our sequences exhibited
100% homology with isolates reported from humans in Turkey
(MT166367), China (KY696836), Mozambique (MT332804),
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Table 1. The assemblage identification and distrubution of G.

intestinalis in fecal samples in cats

Breeds and Number of | Mean age . ..
.. G. intestinalis
numbers of positive of the cats
assemblage
cats samples (months)
British
. - 4 (3-5)
Shorthair (2)
Mackerel (25) 2 7(7-12) Assemblage B
Mix (32) 2 5(2-12) Assemblage B
Tabby (27) 1 7 (4-12) Assemblage B
Birman (1) - 4
Persian (1) 1 6 Assemblage B
Siamese (2) 1 8 (5-10) Assemblage B
Tuxedo (10) 1 10 (5-12) Assemblage B
Total (100) 8
MH648154 Cat Turkey ]
MH648153 Cat Turkey
® MW727285 Cat Turkey
® MW727284 Cat Turkey
KY696836 Gibbon China
MN457754 Human India
1 LC436567 Human Kenya
MW265986 Human Morocco Assemblage B
MT332804 Human Mozambique
MT166367 Human Turkey
0 MT713323 Human USA
® MW727286 Cat Turkey
MH648155 Cat Turkey
MT713304 Human USA
MN457753 Human India |
KJ027416 Cat China
«| KJ027408 Cat China
AY072723 Human Italy | Assemblage A
DQY84131 Cat ltaly
MT713316 Cat USA
MT713312 Cat USA
| MN734356 Cat China | Assemblage F
L JX275388 Cat China
EF455599 Giardia muris

Figure 1. Phylogenetic relationships among G. intestinalis
isolates in GenBank based on the f-giardin gene. Giardia
muris (EF455599) was used as an out group. Isolates

involved in the data set are given with GenBank accession
number, host, and country. Isolates characterized in this
study are indicated with red circle characters. The scale bar
represents 0.05 substitutions per nucleotide position

USA (MT713323), and Kenya (LC436567). The sequences also
showed 99.78% identity with the cat isolates reported from
Turkey (MH648153-55).

DISCUSSION

Although there have been many molecular epidemiological studies
on the prevalence of Cryptosporidium and G. intestinalis infections
in water sources and various animal hosts in Turkey (24-30),
there are limited molecular survey on detecting genotypes and
the presence of these parasites in cats (18,19,31). Therefore, the
present study is contributed to molecular data on determining
genotype distribution, and presence of zoonotic protozoans.

The prevalence of Cryptosporidium spp. infection in cats has been
reported in the range between 0% and 29.4% in the world and these
prevalence differences have been related to studied cat populations
as well as different diagnostic techniques (5,12). However,
the prevalence of this protozoon in cats with the coprological
examination and molecular techniques has been reported from

1% to 13% in Turkey (18,31-33). In the present study, none of the
cats were determined positive for Cryptosporidium spp. A similar
finding was also reported in a study in Italy (34). However, some
authors reported that the absence of cryptosporidiosis in cats has
led to sporadic character of the diseases (34,35).

Giardia intestinalis infection in cats has been reported in many
countries. We found similar results with the previous studies in
Denmark (7.0%) and Spain (9.2%) (12,34). However, our results
were lower than previously reported in studies from Australia
(10.1%), Thailand (12.1%), Germany (10.5%), and Brasil (11.1%)
(5,10,36,37) and higher than the findings of studies from China
(3.6%) and Italy (6.1%) (2,34). One recent study reported the
molecular detection of G. intestinalis in cats with diarrhea in
the Central Anatolia Region of Turkey with 68.6% prevalence.
Infection rate determined in the present study was lower than
previous report (68.6%) in Turkey (19).

The role of pet animals as an important source of human
giardiasis was extensively discussed. Some researchers showed
that pet animals play an important role as reservoirs of zoonotic
assemblage and transmission from these animals to humans
(38,39). Cats are primarily infected with feline-specific G.
intestinalis assemblage F (12). However, the assemblages A, B,
C, D, and, E have also been occasionally reported in cats (12). In
this study, we determined the presence of potentially human-
pathogenic assemblages B, with sequence analyses of fS-giardin
gene in the cats. This result is consistent with the previous reports
in cats from different regions around the world (40-44). To date,
there has been only one report on G. intestinalis in cats in Turkey
(19) indicating the presence of assemblage B which is consistent
with the findigs of current study. In addition, assemblage B is
dominant in human, dog, and drinking/environmental waters
in Turkey (26,45-47). Host-adapted G. intestinalis assemblage F
has been also reported in humans. Thus, cats might be a potential
reservoir for human giardiasis (48,49).

CONCLUSION

This study provides important data on molecular characterization
of G. intestinalis in cats in Turkey indicating the occurrence
of zoonotic assemblage B. Further studies are necessary to
determine the molecular epidemiology of Cryptosporidium spp.
and G. intestinalis in cats with large-scale sampling in the different
geographic regions of Turkey and to reveal potential risk factors
for public health.
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0z

Amag: Bu caligmada, 24 aylik stirede (Ocak 2017-Aralik 2018) Bursa Uludag Universitesi Tip Fakiiltesi Hastanesine bagvuran
hastalarin seroloji laboratuvarinda ¢alisilan Toxoplasma gondii IgM, Toxoplasma gondii 1gG ve IgG avidite test sonuglarmin
irdelenmesi amaclanmigtir.

Yontemler: Hastalarin serum érneklerinde T. gondii IgM ve IgG antikorlar1 ve T. gondii IgG avidite testleri, VIDAS otomatize
sisteminde (BioMérieux, France) tretici firmanin énerileri dogrultusunda cahigilmigtir.

Bulgular: T. gondii IgM antikorlar1 %1,7 (101/6104) oraninda saptanirken, T. gondii IgG antikorlar1 %37,9 (1,149/3024) oraninda
bulunmustur. Dogurganlik yas grubundaki kadinlarda T. gondii IgG seropozitifligi %31,5 oraninda saptanmustir. T. gondii IgG
avidite testi, dogurgan yas grubunda 191 kadinin 134’tinde (%70,1) yitksek, 29’unda (%15,2) diisiik saptanmigtir.

Sonug: Dogurgan c¢agdaki kadinlarda toksoplasma serolojisinin taranmasimnin ve tamsinin énemli oldugu dustintlmektedir.
Galisma sonu¢larinin T. gondii enfeksiyonuna karsi alinacak optimal kontrol ve énlemlerde yardima olabilecegi kanisina varilmigtir.
Anahtar Kelimeler: Toxoplasma gondii, seroprevalans, Bursa

ABSTRACT

Objective: This study aimed to retrospectively investigate Toxoplasma gondii IgG and IgM distribution and IgG avidity in serum
samples with suspected toxoplasmosis in the medical microbiology serology laboratory of Faculty of Medicine Hospital at Bursa
Uludag University over a 24-month period (January 2016 to December 2018).

Methods: An enzyme-linked fluorescent assay using the VIDAS automated analyzer (BioMérieux, France) was used to determine
T. gondii IgM antibodies, T. gondii IgG antibodies, and T. gondii IgG avidity.

Results: The T. gondii IgM antibody positivity was found to be 1.7% (101/6104), whereas the T. gondii IgG antibody positivity
was 37.9% (1.149/3024). The seropositivity of T. gondii IgG was 31.5% in women belonging to the childbearing age group. In this
group, T. gondii IgG high and low avidity rates were 70.1% (134/191) and 15.2% (29/191), respectively.

Conclusion: Screening and diagnosis of toxoplasma serology in women of childbearing age is important. The results of this study
may be useful for designing optimal control and preventive measures against T. gondii infection.

Keywords: Toxoplasma gondii, seroprevalence, Bursa
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GIRis

Toxoplasma gondii insanlari ve hemen hemen tim
sicak kanli hayvanlari enfekte edebilen, diinyanin
her tarafinda goérilebilen ve hemen tum hiicrelerde
gelisme yetenegi gosterebilen bir protozoon parazittir.
T. gondiinin neden oldugu enfeksiyona toksoplasmoz
denilmektedir. Insanlarda enfeksiyonun bulas yolu
canh doku kisti tagiyan pismemis veya ¢ig et yenmesi, T.
gondiiookistleriilekontamineyiyecek ve suyunalinmasi
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veya plasenta ile olmaktadir (1). Enfeksiyon bagisiklig:
saglam kisilerde genellikle asemptomatik seyrederken,
bagisiklign baskilanmig hastalarda (kortikosteroid,
sistotoksik ila¢ kullananlar, hematolojik malignitesi
olanlar, organ transplantasyonu vyapilanlar, AIDS
hastalarinda) ve konjenital olarak bulastiginda fetiis
ve yenidoganda agir klinik tablolara neden olmaktadir
(2). Diinya niifusunun yaklagitk %30'u T. gondii ile
kronik olarak enfektedir. Bircok kiside toksoplasmoz
klinik bulgulari enfeksiyona spesifik olmadigindan
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tanida serolojik testler 6nemlidir. Tanida kullanilan serolojik
testler Sabin-Feldman testi, modifiye agliitinasyon testi, enzyme-
linked immunosorbent assays, immunosorbent aglutinasyon
testi, indirekt immiinofloresan antikor testi, indirekt
hemaglutinasyon testi (3) ve ayirt edici aglutinasyon testi (4)
seklinde siranalanabilir. Caligmamizda Bursa'da ti¢iincii basamak
bir hastane olarak hizmet veren Bursa Uludag Universitesi Tip
Fakiiltesi Hastanesi'nin farkli kliniklerine 2017 ve 2018 yillarinda
bagvuran ve toksoplasma serolojisi (T. gondii IgM, T. gondii IgG ve
T. gondii IgG avidite) aragtirilan hastalarin test sonuglarinin geriye
doniik olarak irdelenmesi amaglanmigtir.

YONTEMLER

Calismaya Bursa Uludag Universitesi Tip Fakiiltesi Hastanesinin
cesitli birimlerinde 2017 ve 2018 tarihlerinde toksoplazmoz én
tamsi, gebelik veya dogurganlik cagi kadinlarin taranmasiamaciyla
toksoplasma serolojik testleriicin kan érnekleri tibbi mikrobiyoloji
anabilim dali laboratuvarina génderilen hastalar dahil edilmistir.
Serolojilaboratuvarinda hastalarin serumlari ayrildiktan sonra 24
saat i¢inde T. gondii IgG ve T. gondii IgM antikorlar1 ELFA (Vidas
Toxo IgG and Vidas Toxo IgM, bioMérieux, France) teknigi, T.
gondii IgG-avidite degerleri ise VIDAS (BioMerieux, France)
IgG-avidite testi ile tretici firmanin 6nerileri dogrultusunda
caligilmigtir. Toplam 3024 érnekte T. gondii IgG, 6104 6rnekte T.
gondii IgM ve dogurganlik yas grubu kadinlara ait 191 6rnekte IgG
avidite degerleri aragtirnlmigtir. Hastanemizin polikliniklerine
basvuran her hastadan onam formu alindig: icin bu ¢alisma i¢in
ayrica hasta onami alinmamistir. Hastalara ait demografik veriler
hastane elektronik bilgi sisteminden alindigindan ve testler sadece
klinisyenlerden gelen istekler dogrultusunda ¢alisildigindan yerel
etik kurul onay: alinmamigtur.

istatistiksel Analiz

Caligmada kategorik verilerin analizi ki-kare trend yéntemiyle
yapilmis ve p<0,05 olarak belirlenen degerlendirmeler anlamh
kabul edilmistir.

BULGULAR

Bu calismada, 2,092’si (%69,2) kadin, 932’si (%30,8) erkek toplam
3,024 hasta ve 4,292%i, (%70,3) kadin, 1,812%si (%29,7) erkek

toplam 6,104 hasta serumunda sirasiyla T. gondii IgG ve IgM
antikorlar1 aragtirilmigtir. Calismanin gerceklestirildigi iki yallik
dénemde, 3,024 érnegin 1,149’unda (%37,9) T. gondii IgG, 6,104
drnegin 101’inde (%1,7) T. gondii IgM seropozitifligi saptanmigtir.
Yas gruplarina gore sonuglarin dagilimi incelendiginde kadinlarda
hem T. gondii IgG (p<0,001) hem de T. gondii IgM seropozitifligi
(p<0,001), erkeklerde ise sadece T. gondii IgM (p<0,001)
seropozitifligi istatiksel olarak anlam farklilik gostermistir (Tablo
1,2).

Dogurganlik yas grubu kadinlarda T. gondii IgG seropozitifligi
%31,5 olarak belirlenmistir. Dogurganlik yas grubunda olup T.
gondii IgG avidite testi ¢aligilan toplam 194 kadinin 134’tinde
(%70,1) yiksek, 29'unda (%15,2) dusiik avidite saptanmigtir.
Dogurganlik yas grubunda dusiik avidite saptanan 29 olgunun
16’sinda (%55,1) T. gondii IgG ve T. gondii IgM pozitifligi birliktedir
(Tablo 3).

TARTISMA

Bir toplumdaki toksoplasmoz yayginliginin serolojik ¢alismalarla
belirlenmesi ve takibi oénemlidir. Bu sayede epidemiyolojik
verilerin takibi ve olgu dagilimlari belirlenebilir ve toplum sagligini
diizenlenmesi icin gerekli onlemler alinabilir. Ulkemizdeki
caligmalar genellikle enfeksiyon 6n tanili hastalar, riskli gruplar,
gebelik veya dogurganlik yag grubundaki kadinlari kapsamaktadir.
Akut T. gondii enfeksiyonunun tanisi spesifik IgM antikorlarinin
saptanmasina dayanmaktadir. Spesifik IgM ve IgG antikorlarinin
birlikte saptandif olgularda enfeksiyonun akut mu gecirilmis mi
oldugunu ayirt etmek i¢in avidite testlerinden yararlamlmaktadur.
Ozellikle prenatal enfeksiyonlarin kalic1 etkilerinden korunmak
icin gebelerde veya dogurganlik yas grubundaki kadinlarda
toksoplazma serolojisinin bilinmesi énemlidir.

Ulkemiz verilerine bakildiginda T. gondii IgG seropozitifligi
%17,22-37,0 araliginda, T. gondii IgM seropozitifligi ise %0,65-2,4
araliginda degisen oranlarda bildirilmistir (5-11). Calismamizda
olgularin  %37,9unda anti-T. gondii IgG seropozitifligi
saptanmig olup bu sonu¢ ilkemiz geneliyle kiyaslandiginda
yiksek sayilabilecek bir orandir (7-13). Merkezimizde yiiksek
seropozitiflik saptanmasi gé¢ alan bir sehir olmamizdan
kaynaklanabilir. Caligilan testlerin %1,7sinde T. gondii IgM
seropozitifligi saptanmis olup bu oran ilkemiz verilerine

Tablo 1. Erkeklerde yas gruplarina gére T. gondii IgG ve T. gondii IgM antikorlarinin dagilimi (2017-2018)°

Yas gruplari, yil (n) IgG (+) n (%) IgG (-) n (%) 00* ‘({:; gruplan, yil IgM (+) n(%) IgM (-) n (%)
0-9 (224) 29 (12,90) 190 (84,80) 1,000 0-9 (416) 1(0,20) 415 (99,80)
10-19 (92) 12 (13,00) 77 (83,70) 1,021 10-19 (136) 1(0,73) 135 (99,26)
20-29 (120) 29 (24,16) 91 (75,83) 2,088 20-29 (216) 4(1,85) 212 (98,14)
30-39 (144) 50 (34,72) 93 (64,58) 3,522 30-39 (241) 3(1,24) 237 (98,34)
40-49 (124) 56 (45,16) 67 (54,03) 5,476 40-49 (240) 3(1,25) 235 (97,91)
50-59 (123) 66 (53,65) 51 (41,46) 8,479 50-59 (232) 0 (0,00) 232 (100,00)
260 (105) 57 (54,28) 40 (38,09) 9,336 260 (331) 4 (1,20) 326 (98,48)
Toplam (932) 299 (32,10) 609 (67,40) Toplam (1,812) 16 (0,88) 1,792 (98,89)
P <0,001 P 0,463

Ki-kare 121,72 Ki-kare 0,538

ST. gondii IgG ve T. gondii IgM sonucu simirda cikan sirasiyla 24 ve 4 sonug istatistiktiksel degerlendirmeye almmamstir. *00: Olasilik oran1. T, gondii IgM istatistiksel
analizi anlamli sonu¢lanmadigindan OO degerleri verilmemistir
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Tablo 2. Kadinlarda yas gruplarina gére T. gondii IgG ve T. gondii IgM antikorlarinin dagilimi (2017-2018)*

Yas gruplari, IgG (-) n Yas gruplari,
yil (n) IgG (+) n (%) (%) (010 ) IgM (+)n (%) |IgM (-)n (%) | OO0
0-9 (168) 27 (16,1) 139 (82,70) | 1,000 0-9 (313) 0 (0,00) 313 (100,0) -
10-19 (123) 27(21,9) 96 (78,10) | 1,448 10-19 (193) 7 (3,62) 186 (96,37) 1,000
20-29 (773) 194 (38,0) 574 (35,84) | 1,740 20-29 (1,329) 37(0,28) 1,278 (96,16) 0,769
30-39 (717) 454 (63,31) 257 (35,84) | 9,094 30-39 (1,420) 30 (2,11) 1,377 (96,97) 0,579
40-49 (160) 71 (44,37) 82(51,25) | 4,458 40-49 (423) 7 (1,65) 415 (98,10) 0,448
50-59 (64) 32 (50,0) 30(46,87) | 5,491 50-59 (270) 1(0,23) 268 (99.25) 0,099
260 (87) 45 (51,72) 38(43,67) | 6,096 260 (344) 3(0,87) 341 (99,12) 0,234
Toplam (2,092) 850 (40,72) :;281:2) Toplam (4,292) | 85 (1,98) 4,178 (97,34)

)
P <0,001 P <0,001
Ki-kare 144,56 Ki-kare 10,99
¥T. gondii IgG ve T. gondii IgM sonucu sinirda ¢ikan sirasiyla 26 ve 29 sonug istatistiktiksel degerlendirmeye alinmamigtir. OO: Olasilik oram

Tablo 3. Dogurganlik yas grubunda avidite testi sonuglarinin

anti-T. gondii antikor varligina gére dagilimi

lgM ('))
IgG (+)
n (%)

lgM (+)r
IgG (+)
n (%)

IgM SN,
IgG (+)
n (%)

IgG avidite
n/N (%)

IgG (+) n
(%)

Yiiksek
avidite
(20,3)
134/191
(70,1)
Diigitk
avidite
(0,2)
29/191
(15,2)

77 (57,5)

36 (26,9) 14 (10,49) | 7(52)

7(24,1)

16 (55,1) 4(13,8) 2 (6,9)

Simirda
(0,2-0,3)
28/191
(14,7)
Total, n (%)
SSN: Sinirda

15 (53,6)

9(32,1) 4(14,3) 0(0,0)

99 (51,8) 64 (33,5) 22 (11,5) 9 (4,7)

benzerdir (5-10). Merkezimizde daha énce yapilan ¢alismalarda
2002-2008 yillar1 arasinda T. gondii IgG seropozitifligi %26,8 ve T.
gondii IgM seropozitifligi %1,9 (12); 2009 -2016 yillar1 arasinda ise
T. gondii IgG seropozitifligi %30,7 ve T. gondii IgM seropozitifligi
%9,7 olarak saptanmistir (13). Ulkemizde son on yilda yapilan
calismalarda tum yas gruplarinda genel olarak T. gondii IgG
seropozitifligi  erkeklerde %0,0-23,4 kadinlarda
%0,5-84,03 arasinda bildirilmistir. T. gondii IgM seropozitifligi
erkeklerde kadinlara gore olduk¢a diisiik saptanmigtir (5,10-

arasinda;

15). Cahgmamizda T. gondii IgG ve IgM seropozitifligi sirasiyla
kadinlarda %40,7 ve %32,1 olarak saptanirken erkeklerde
daha dusik oranlarda %1,9 ve %0,9 olarak saptanmistir. Bu
sonuglar genel olarak tlkemizdeki erkekler ve kadinlardaki
seropozitiflik oranlarmmin bildirildigi calismalar ile uyumludur
ancak oranlar genis bir aralikta dagilmaktadir. Bu durumun
calisma boélgelerinin cografi 6zelliklerinden, sosyal, beslenme
ve hijyen ahgkanhklarindaki farklilhiklardan kaynaklanabilecegi
digtiniilmektedir (16).

Dogurganlik c¢agindaki kadinlarda T. gondii seroprevalansi
Avrupada %8,2 (Isvicre) ile %63,2 (Almanya) arasinda
degismekteyken Amerika Birlesik Devletleri, Brezilya, Arjantin
ve Kolombiya'da sirasiyla %11,0, %11,0, %7,3-77,5, %48,7-53,4
ve %47,0-63,5 oran araliklarinda degistigi bildirilmektedir.
Asya ve Okyanusyada, %0,8 (Guney Kore) ile %63,9 (iran)
arasinda; Afrika'da %25,3 (Burkina Faso) ile %75,2 (Sao
Tomeand Principe) arasinda degismektedir (17). Ulkemizde
dogurganlik cagindaki gebe ve gebe olmayan kadinlarda yapilan
calismalarda T. gondii IgG seropozitifliginin en yiksek oldugu
bolgelerde (%63-68) beslenme (6rnegin; ¢ig et tiketimi) ve
sosyal yasam (kalabalik aile) ahigkanhklarinin farkhi olmas:
dikkat c¢ekmektedir (18). Bursa, Kahramanmaras, Sanlurfa,
Afyon’da yapilan caligmalarda dogurgan cagindaki seropozitiflik
%18,0 ve 32,0 arasinda degismektedir (12,19-21). Bu oranin
Istanbul'da yapilan sirasiyla %31,2 ve %33,3 olarak bildirildigi
iki farkli calismada yaymlanmistir (22,23). Ulkemizde yapilan
cesitli caligmalarda (18,22,24,25) dogurgan yastaki kadinlarin T.
gondii IgG seroporzitifligi %18,3 ile %68,9 arasinda degismekte
olup ¢aligmamizda buldugumuz %31,5 oramindaki T. gondii
IgG pozitifligi bolgemizin iilkemiz ortalamasinda yer aldigim
gostermektedir. Caligmamizin  sonuclarina gére dogurgan
cagdaki kadinlarin %63,5’1 seronegatiftir ve akut toksoplasmoz
enfeksiyonuna duyarhdir. Bu grupta gebelik 6ncesi ve/veya
erken gebelik déneminde uygulanan serolojik tarama testlerinin
yararl oldugunu diisiinmekteyiz. Bir gebenin gecirecegi T. gondii
enfeksiyonunun prenatal dénemde tamisinin ve tedavisinin
saglanmasi, bebekte goriilebilecek kalici hasarlar azaltabilir hatta
onleyebilir.

Bir antijene karg: olusan antikorlarin baglanma giicii baglangicta
disiik olup ilerleyen hafta ve aylarda giderek artmaktadir.
Antijen-antikor reaksiyonlarinin bu 6zelliginden yararlanilarak
caligilan avidite testleri primer enfeksiyonun gecmisi hakkinda
bilgi saglayabilirler. Yazar ve ark. (26) T. gondii IgG antikorlar:
pozitif 695 gebenin %70,8’inde yiiksek avidite, %4,7’sinde dugitk
avidite, %24,5'inde ise sinirda avidite oldugunu belirlemiglerdir.
Bahar ve ark. (27) anti-T. gondii IgG antikorlar1 pozitif olan 31
gebenin %45,2’sinde yitksek avidite, %29unda dugtuk avidite,
%25,8'inde ise siirda avidite saptamiglardir. Bu ¢alismada iki
yillik periyotta avidite testi istenen dogurganlik yas grubundaki
191 hastanin 134’tinde (%70,1) yitksek, 29'unda (%15,2) dusiik,
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28'inde (%14,7) sinirda avidite degeri saptanmustir. Yitksek, diisik
ve sinirda avidite degeri saptanan hastalarda sirasiyla %26,9,
%55,1 ve %32,1 oranlarinda T. gondii IgG ve IgM antikorlarinin
her ikisi pozitifdir. Yiiksek, dusik ve simirda avidite degeri
saptanan hastalarda sirasiyla %57,5, %24,1 ve %53,6 oranlarinda
T. gondii IgG (+) ve T. gondii IgM (-) sonuglar elde edilmigtir (Tablo
3). Galigmamizda dogurganhk caginda digik avidite saptanan
29 hastanin 16’sinda (%55,1) hem T. gondii IgG hem de T. gondii
IgM’nin pozitif saptanmasi ilgili klinik tarafindan enfeksiyonun
son U¢ ay icinde gecirilmis oldugu disiinilerek gerekli takip ve
tedavilerin yapildig1 6éngoériilebilir. Calismada IgM negatif IgG
pozitif olup dugik IgG aviditesi belirlenen yedi, IgM siipheli
siirlarda IgG pozitif olup digik IgG aviditesi saptanan dort
hastamiz mevcuttu. Bu hastalara da ilgili klinik tarafindan gerekli
takip ve tedavilerin saglandigi diistintilmektedir. Bu durumda,
daha 6nceki ¢alismalarda da vurgulandig: gibi (27,28) gebelerde
IgM sonucuna bakilmaksizin IgG seropozitifligi ve diisiik avidite
varsa gebelik dénemi dikkate alinarak gerekli takip ve tedavilerin
uygulanmas gereklidir.

SONUC

Hastanemizde genel T. gondii enfeksiyonunun prevalansi (T.
gondii IgG) Tirkiye'de yapilan calismalardaki yiiksek oranlarla
uyumlu bulunmusgtur. Bu sonu¢ bélgemizin ¢ok gé¢ almasina
baglanmigtir. Merkezimize bagvuran dogurgan ¢cagdaki kadinlarin
cogu (%63,5) toksoplasma enfeksiyonuna duyarhdir, dolayisiyla
bu grupta uygulanacak serolojik tarama ve tam testleri 6nemini
korumaktadir. Caligmamizin sonuglarinin tilkemiz epidemiyolojik
verilerine ayrica T. gondii enfeksiyonundan korunma ve
kontroliine yonelik yapilacak ¢alismalara katkida bulunacagim
disiinmekteyiz.

* Etik

Etik Kurul Onay:: Hastalara ait demografik veriler hastane
elektronik bilgi sisteminden alindigindan ve testler sadece
klinisyenlerden gelen istekler dogrultusunda calisildigindan yerel
etik kurul onay1 alinmamustr.

Hasta Onayr: Hastanemizin polikliniklerine bagvuran her
hastadan onam formu alindif: icin bu calisma icin ayrica hasta
onami alinmamigtir
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Corum’da Histopatolojik Olarak Echinococcus
Tanis1 Almig, Formalinle Fikse Parafine Gomiilii
Doku Orneklerinin Degerlendirilmesi

Evaluation of Formalin-fixed Paraffin-embedded Tissue Samples
Diagnosed by Histopathology as Echinococcus in Corum
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0z

Amag: Bu calismada, hidatik kist olgularina ait formalinle fikse parafine gémiilt (FFPG) doku 6rneklerinde Echinococcus spp.
varhiginin tespit edilmesi ve FFPG 6rneklerde DNA izolasyon problemlerinin tartigilmas: amaglanmgtir.

Yontemler: Hidatik kist tanis1 almig 47 olguya ait FFPG 6rnekleri calismaya alindi. Olgularin demografik 6zellikleri aragtirildi.
Orneklerden mikrotom kesitleri alindi ve deparafinizasyon, DNA ekstraksiyonu, polimeraz zincir reaksiyonu (PZR) ve jel agaroz
elektroforez iglemleri uygulanda.

Bulgular: Olgularin %55,3't: kadin, %45,7’si erkekti. Ortalama yags 45,47 idi. Olgularin %68,1'i karaciger, %17,01 akciger, %12,8'i
batin i¢i ve %2,1’i beyin yerlesimliydi. FFPG kist 6rneklerinin sadece 11’inde (%23,4) DNA elde edildi. PZR iirinlerinde ¢ogalma
saptanamadi. On bir olguda DNA tespit edildi.

Sonug: Formalin FPG kesitlerinde skoleks/germinal membran olmamasi, yogun enflamatuvar hiicre reaksiyonu, fibrozis ve
stromal/parankimal doku varligi, formaldehit etkisine bagli DNA hasari, uzun sireli argivleme ve elde edilen DNA miktarinin
yetersizligi PZR'de DNA ¢ogalmasini engelleyen faktérler olarak distnilmiigtiir.

Anahtar Kelimeler: Kist hidatik, Echinococcus, insan, PZR

ABSTRACT

Objective: This study aimed to detect the presence of Echinococcus spp. in formalin-fixed paraffin-embedded (FFPG) samples of
hydatid cyst cases and to discuss the DNA isolation problems in FFPG samples.

Methods: FFPG samples of 47 cases diagnosed with hydatid cyst were included in this study. Demographic characteristics of the
cases were investigated. Microtome sections were taken from the samples and deparaffinization, DNA extraction, polymerase
chain reaction (PCR), and gel agarose electrophoresis procedures were performed.

Results: Of the cases, 55.3% were female, whereas 45.7% were male. Average age was 45.47 and 68.1% of the cases were located
in the liver, 17.0% in the lung, 12.8% in the abdomen, and 2.1% in the brain. DNA was obtained in only 11 (23.4%) of the FFPG
cyst samples and no proliferation was detected in the PCR products of any of the sample.
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Conclusion: The scolex/germinal membrane’ absence in the FFPG sections, intense inflammatory cell reaction, presence of
fibrosis and stromal/parenchymal tissue, DNA damage due to formaldehyde action, long-term archiving, and insufficient amount
of DNA obtained were considered as factors preventing DNA replication in PCR.

Keywords: Hydatid cyst, Echinococcus, human, PCR

Gelis Tarihi/Received: 05.07.2021 Kabul Tarihi/Accepted: 31.07.2021

Yazar Adresi/Address for Correspondence: Yilmaz Bas, Hitit Universitesi Tip Fakilltesi, Tibbi Patoloji Anabilim Dali, Corum, Tiirkiye
Tel/Phone: +90 533 643 70 16 E-Posta/E-mail: yilbas@yahoo.com ORCID ID: orcid.org/0000-0002-4229-8568

TUrk
PARAZITOLOJ

©Copyright 2021 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
©Telif hakki 2021 Turkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.



https://orcid.org/0000-0002-4229-8568
https://orcid.org/0000-0002-1696-4803
https://orcid.org/0000-0003-1827-1039
https://orcid.org/0000-0003-1439-8518
https://orcid.org/0000-0003-2696-381X
https://orcid.org/0000-0002-6455-5932
https://orcid.org/0000-0001-8324-2870
https://orcid.org/0000-0001-8421-3625

Turkiye Parazitol Derg 2021;45(4):262-7

Bas ve ark. FFPG Dokuda Echinococcus Aragtirmasi 263

GIRig

Taeniidae ailesine ait kiiciik bir sestod olan Echinococcus granulosus
ve Echinococcus multilocularis’in sebep oldugu kistik ve alveolar
ekinokokkoz insanlarda olduk¢a yaygin gérilmesine ragmen,
Echinococcus oligarthrus ve Echinococcus vogeli'ye bagh hastaliklar
daha ¢ok Orta ve Giiney Amerika ile sinmirhidir (1-7). Echinococcus
tirleri insanlarda ciddi ve hatta o6liimcil olabilen hastalik
olusturabilirken, hayvanlarda da ¢esitli organ ve dokularda yapisal
ve fonksiyonel bozukluklar olusturarak ekonomik kayiplara neden
olmaktadir (2,4).

Etiyolojisi bulundugumuz yuzyila kadar belirsiz kalan bu parazite
dénik morfolojik ¢alismalar, taksonomik revizyonlar, sus
tanimlamasi ve molekiiler caligmalar agamali olarak cins i¢indeki
cesitliligini anlamamiz1 saglamistir (1-5). Mitokondriyal DNA
sekanslarineticesinde E. granulosus™un on farkl genetik yapis1 (G1-
10 genotipleri) tamimlanmugtir (1-6). Echinococcus sus ve tiirlerinin
molekiiler olarak tanmimlanmasinda hem taze hem de formalin
fikse parafine gémiilii (FFPG) érneklerden yararlamilmaktadir (1-
11).

E. granulosus’'un etkeni oldugu kist hidatik hastalig: tilkemizde
de endemiktir (2,4,5,9,10). Molekiiler ¢aligmalar Tirkiye'deki
insanlarda ve hayvanlarda E. granulosus sensu stricto'nun (G1-G3)
baskin ve en yaygin sus oldugu géstermektedir (2,4,5,9,10,12-
15). Insanlarda en yitksek kist hidatik prevalansinin koyun
yetistiriciligi yapilan toplumlarda bulunmas: nedeniyle kopek-
koyun doéngiisi ve E. granulosus'un koyun susu halk saghg
agisindan oldukea énemlidir (2,4,5) ancak bu kapsamda daha énce
Corum ve yéresinde yapilmis bir aragtirma bulunmamaktadur.

Bu calismanin amac, Corum ilinde cerrahi operasyon ile
insanlardan elde edilen, FFPG kist &rneklerini retrospektif
olarak degerlendirmek, Echinococcus spp. varhgim molekiiler
olarak tespit etmek ve FFPG arsiv 6rneklerinde karsilagilan DNA
izolasyon problemlerini tartigmaktir.

YONTEMLER

Orneklerin Se¢imi

Bu calismada, 01.01.2011 ve 01.12.2018 yillar1 arasinda
Hitit Universitesi Tip Fakiiltesi Tibbi Patoloji Anabilim
Dal'nda histopatolojik olarak “kist hidatik” tamisi almig
47 hastanin biyopsi raporlari ve FFPG arsiv preparatlar
retrospektif olarak degerlendirildi. Eksize edilmis dokularin
mikroskopik incelemesinde (PAS pozitif lamine tabakalar ve/
veya protosklekslerin ve/veya kanca parcalarinin saptanmasi)
47 hastanin tamaminin kistik ekinokokkoz ile enfekte oldugu
belirlendi. Etik kurul onay: Hitit Universitesi Tip Fakiiltesi Klinik
Aragtirmalar Etik Kurulu'ndan alindi (2018-21).

Deparafinizasyon

FFPG o6rneklerin capraz kontaminasyonunu oénlemek i¢in ayri
mikrotom bicaklar1 kullanildi, mikrotom aleti ve cevresindeki
yuzey her kesitten sonra RNAase ZAP ile temizlendi ve daha
sonra damitilmig suyla yikanarak kurulandi. Calisma tezgahi,
reaktiflerin ve numunelerin hazirlanacagi yizey plastikle
desteklenmis emici laboratuvar tezgah értiileri ile kaplandi.

Her olgu i¢in FFPG bloklarindan iki adet 10 mikrometre
kalinlikta en az 20 adet seri kesit hazirlandi. Kesitler 1,5 mL1ik
mikrotiiplere yerlegtirildi ve 1 mLlik ksilen ile 37 °C’de 3 kez 10

dakika stireyle deparafinize edildi. Daha sonra alkol ile muamele
edilen (siras1 ile %100’1ik, %90'lik, %80’lik, %70’lik, %60k
ve %50’lik) 6rnekler 1,500 rpm'de 5 dakika santrifij edilerek
sipernatan ¢ikarildi ve bu islem bir kez tekrarlandi. Elde edilen
érnekler 1 mL H,O icerisinde 4 °C'de sakland: ve bistiirii yardimi
ile cam petri tizerinde mekanik parcalandi ve tizerine 400 pL ATL
Buffer ve 60 pL proteinaz K eklenip 56 °C’de 48 saat boyunca
inkiibasyona birakildi. Her 8 saatte bir 10 pL proteinaz K eklenip
karigtirildi, 48 saat tamamlaninca 90 °C’de 1 saat inkiibe edildi,
ardindan 200 pL Buffer AL ve 200 pL etanol eklendi. Tiiplere
aktarilan érnekler 6,000 rpm'de santrifijlendi. 500 pL Buffer
AW1 (yikama tamponu) eklenip 6,000 rpm’de tekrar santrifiij
yapilip filtreden sizan sivi atildi, bu iglem 500 uL Buffer AW2
(yrtkama tamponu) eklenip tekrarlandi. Membrani tam kurutmak
i¢in ilaveten 3 dk 14.000 rpm’de santrifijlenip sizan siv1 atilds,
filtreli tipe 80 pL AE ayrigtirma solisyonu (10 mM Tris CI, 0,5
mM EDTA, pH 9,0) konulup 1 dakika oda 1s1sinda bekletildi, 8,000
rpm'de santrifijlenerek DNA ekstraksiyon islemi tamamlandi.
Mikrosantrifiyj tiptinde kalan DNA miktar1 spektrofotometrede
olgulda ve %1,5 etidyum bromid eklenerek hazirlanan agaroza 10
pL yiiklenerek, 110 voltta 45 dakika olacak sekilde elektroforez
islemine tabi tutularak gériintiilendi.

Polimeraz Zincir Reaksiyonu

Polimeraz zincir reaksiyonu (PZR) i¢in 6zetle Tablo 1'de gosterilen
primer ciftleri kullamildi ve reaksiyon karigimi Tablo 2'deki
gibi hazirlandi (2,4,5). Ornek sayisina gore (n=47) hazirlanan
karigimdan PZR tiiplerine 45 pL olacak gekilde paylastirildi, daha
sonra karigima 5’er pL DNA 6rnegi konulup, reaksiyon icin 1s1
déngii cihazina yerlestirildi (2,5).

%1,5 etidyum bromid eklenerek hazirlanan agaroza PZR'de
¢ogaltilan DNA o6rneklerinden 10 upL ve standart bir DNA

Tablo 1. E. granulosus ve E. multilocularis PZR analizi i¢in

kullanilan primer ciftleri

E. granulosus

JB3 TTTTTTGGGCATCCTGAGGTTTAT

JB4.5 TAAAGAAAGAACATAATGAAAATG
Cest4 GTTTTTGTGTGTTACATTAATAAGGGTG
Cest5 GCGGTGTGTACMTGAGCTAAAC

E. multilocularis

EM-H15 CCATATTACAACAATATTCCTATC
EM-H17 GTGAGTGATTCTTGTTAGGGGAAG
Cestl TGCTGATTTGTTAAAGTTAGTGATC
Cest2 CATAAATCAATGGAAACAACAACAAG

PZR: Polimeraz zincir reaksiyon

Tablo 2. E. granulosus ve E. multilocularis PZR analizinde
kullanilan karigimindaki malzemeler

Malzeme Miktar
10 X Buffer 10 mM
25 Mm MgCl, 2,5 mM
MixdNTP 200 mM
Primer forward 20 pmol
Primer reverse 20 pmol
Taq DNA polimeraz 1,5 unit
Su 28,6 pL
DNA 6rnegi 5uL
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merdiveni (Bio-Rad) yiiklenerek, 110 voltta 45 dakika olacak
sekilde elektroforez iglemine tabi tutuldu.

istatistiksel Analiz

Caligmanin tim istatistiksel analizi IBM SPSS Statistics for
Windows, Version 26.0 (IBM Corp.; Armonk, NY, USA) kullanilarak
yapildi. Verilerin betimsel istatistik degerleri incelendi. Bu
kapsamda frekans, ortalama, standart sapma degerlerine
bakildi. Gruplarin homojen dagilip dagilmadigini tespit etmek
icin normalite testi yapildi. Homojen dagilim gostermeyen
gruplarda ise bagimsiz kategorik degiskenler Pearson ki-kare testi
ve Fisher’in kesin ki-kare testi ile kargilagtirildi, p<0,05 anlamh
olarak kabul edildi.

BULGULAR

Histolojik Bulgular

Hitit Universitesi Tip Fakiiltesi Tibbi Patoloji Anabilim
Dali Argivinin 01.01.2011 ve 01.12.2018 tarihleri arasinda
retrospektif olarak incelenmesiyle “kist hidatik” tanis1 almig 47
hastaya ait FFPG 6rnekleri caligmaya dahil edilmigtir (Tablo 3).
Olgulara ait FFPG bloklardan elde edilen kesitler tekrar
hematoksilen & eozin (H&E) ile boyanarak incelenmigtir.
Mikroskopik incelemede bazi érneklerin kist duvarlarinin dig
kisminin aseliiller laminer tabakadan ve i¢ kisminin da germinal
tabakadan olustugu gorulmistir (Sekil 1). Yerlestigi organa
ait stromal veya parankimal doku ile ¢evrili laminer tabaka ve
fibrozis alanlar1 belirlenmistir (Sekil 2). Bazi olgularda kist duvar:
fibrohiyalinize, dejenere olmus ve germinal tabakas: kaybolmusg
(Sekil 3) iken olgularin bazilarinda ise fokal alanlarda kiz kistleri
(Sekil 4) saptanmugtir.

incelenen Olgularin Genel Ozellikleri ve Dagilimlar:

“Kist hidatik” tanis1 almig 47 hastanin 26’s1 (%55,3) kadin, 21’i
(%44,7) erkektir. Olgularin 5’1 (%10,6) ¢ocukluk cagindadir.
Olgularin yaglar1 dokuz ila 82 arasinda olup ortalama yas 45,4 7'dir
(Tablo 3).

Karaciger tutulumu olan olgu sayis1 32 (%68,1), akciger sekiz
(%17,0), batin ici alti1 (%12,8) ve beyin birdir (%2,1). Kist
caplar1 olgularin beginde (%10,6) <5 cm, 29’unda (%61,7) 5-10
cm arasinda ve 13’tnde (%27,7) >10 cn’dir. Olgularin 28’inde
(%59,6) multipl, 19’'unda (%40,4) tek lezyon bulunmaktadir.
H&E boyali histolojik kesitlerin %14,9'unda (7/47) skoleks
mevcuttu. On dokuz (%40,43) olguya ait FFPG bloklar1 bes
yildan daha uzun siire arsivde tutulan kist hidatik 6rneklerini
icermekteydi.

Agaroz Jel Elektroforez ve PZR Sonuglar:

Incelenen 47 ornegin sadece 11'inde (%23,4) DNA bantlan
goruntilendi (Sekil 5). DNA tespit edilen 11 olguda skoleks
bulunan yedi (%63,6) ve bulunmayan dort (%36,4) olgudan
olusan iki grup Fisher’in kesin ki-kare testi ile kargilagtirildi
ve gruplar arasindaki fark istatistiksel olarak anlamli bulundu
(p=0,00). DNA tespit edilen olgularda cinsiyete, lezyonlarin
lokalizasyonlarina, yillara, lezyonlarin tek/multip] olmasina,
boyutlarina, hastalarin yaslarina gore istatistiksel olarak anlamh
bir fark bulunmadi (Tablo 3).

Parazite 6zgii DNA elde edilmesi ve PZR i¢in farkli iki merkezde
(Van Yiiztincii Yil Universitesi Tip Fakiiltesi, Tibbi Parazitoloji

Sekil 1. Laminar tabakasi, germinal tabakas: ve skoleksleri
izlenen bir kist hidatik olgusuna ait histolojik kesit (H&E, x10)
H&E: Hematoksilen & eozin

Sekil 2. Akciger yerlesimli bir olguya ait histolojik kesitte ince
laminar tabaka yapilar1 ve cevresinde yogun mononiikleer
iltihabi hiicre reaksiyonu (H&E, x10)

H&E: Hematoksilen & eozin

Sekil 3. Laminar tabaka ile devamhilik gosteren fibrohyalinize
olmus kist duvarinda belirgin lenfosit ve makrofaj reaksiyonu
(H&E, x4)

H&E: Hematoksilen & eozin

Anabilim Dali ve Firat Universitesi T1p Fakiiltesi Tibbi Parazitoloji
Anabilim Dali) farkli primer ciftleri kullanilarak analizler
tekrarlandi ancak PZR iiriinlerinde ¢ogalma olmadi.
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Sekil 4. Fibrohyalinize olmus kist duvarinda kiz kisti (H&E,
x4)
H&E: Hematoksilen & eozin

Tablo 3. Kirk yedi olguya ait formol fikse parafine gémilii

orneklerin DNA varlifina gore cesitli parametrelere dagihim

DNA | n* r**

Var Yok
Cinsiyet
E 3 18 21
K 8 18 26 0,300"
Yas (9-82) 11 36 47 0,524b
Lokalizasyon
Karaciger 7 25 32
Akciger 2 8
Batlr% 2 4 0.826"
Beyin 0 1
Yil
o D s Jx o
Lezyon sayis1
Multipl 7 21 28 1,00?
Tek 4 15 19
gllzzizll:: Zﬁ:ayan Z 36 £7LO 0,000*
*Olgu sayis1, *p<0,05 anlaml kabul edilmistir.
aFisher’in kesin ki-kare testi, PPearson ki-kare testi

TARTISMA

Az geligmis ve gelismekte olan tlkelerde yaygin olarak tespit
edilen kistik ekinokokkoz tlkemizde ve dinyada ekonomik
kayiplara neden olan énemli bir halk saghg: sorunudur (2,4,5,16).
E. granulosus'un koyun susu (G1 genotipi) diinya capinda en
yaygindir. Bircok calisma, G1'in Tiirkiye’de baskin izolat oldugunu,
insan ve hayvan kistik ekinokokkozunda ana ajan oldugunu
gostermistir (2,4,5,9,12-14,17). Corum ilindeki ekinokok suglari/
turleri ise belirsizdir.

Kistik ekinokokkoz prevalansinin Tiirkiye'de yagla birlikte giderek
artmaktadir (18). Giireser ve ark./nin (19) Corum ilini kapsayan
bir calismasinda olgularin %75’i 40 yas tzerindedir. Beyhan ve

N NSNS PoZs NS Poz INESN - L Nt N A NEENSRozaZPINENKS PR L

-

Sekil 5. DNA'nin agaroz jel elektroforez ile gériintilenmesi
N: Negatif, Poz: Pozitif, L: DNA merdiveni, ZP: Zayif pozitif, NK:
Negatif kontrol, PK: Pozitif kontrol

ark’nin (2) Van Bolgesini iceren calismasinda yag araligi 15-
44’tur. Calismamizda ortalama yas 45,47 idi.

Epidemiyolojik verilerinincelendigi Yazar ve ark. (20) calismasinda
Karadeniz Bolgesindeki 428 olgunun %71,9u kadin, %28,1'i
erkek olarak ve I¢ Anadolu Bélgesinde 13 ili kapsayan Yilmaz
ve Babiir (21) calismasinda kadin %56 ve erkek %44 olarak
bulunmustur. Giireser ve ark. (19) caligmasinda 148’i kadin 105’
erkek seropozitif hastalarin 31'inde (%96,9) karaciger tutulumu,
bu hastalarin ikisinde (%6,3) aym zamanda akciger tutulumu
oldugu belirlenmis, bir hastada (%3,1) ise karaciger tutulumu
olmadan sadece intraperitoneal tutulum rapor edilmigtir.
Galigmamizda hastalarin 26’s1 (%55,3) kadin, 21’1 (%44,7) erkekti
ve karaciger yerlesimli %68, akciger %17, batin i¢inde %13 ve
beyin %0,2 oraninda gézlendi.

DNA analizlerini iceren bircok kriter Echinococcus organizmalarini
karakterize etmek i¢cin kullanilmigtir (13). Direkt olarak parazit
genomunu inceleyen DNA esash yéntemler ile genetik varyasyon
mitokondriyal veya niikleer genomda aragtirilabilir (2,5,13).
Caligmamizda saklanmas: ve tagimasi kolay olan FFPG 6rnekleri
ekinokok gibi bulagicihastaliklar, kanser hastaliklari ve molekiiler/
genetik caligmalar i¢in temel bir kaynak olusturmaktadir
(1,4,5,12-14,22,23).

Simsek ve ark. (23) ¢alismasinda, E. granulosus’a 6zgii DNA’y1
70 FFPG doku omeginin 29’unda (%41,4) cogaltilabilmis ve
41’inde (%58,6) DNA tespit edilememistir. Schneider ve ark. (1)
insan FFPG oérneklerde Echinococcus genotipleri/tirlerine iligkin
calismasinda, PZR amplifikasyonu toplam bloklarin %85’inde
basarih olmustur. Ulkemizde PZR amplifikasyonu Simsek ve ark.
(23) ¢aligmasinda %41,6 (29/70), Kurt ve ark. (4) caligmasinda
ise %82,6 (19/23) oranina bagarili olmugtur. Retrospektif olan
calismamizda FFPG hidatik kist 6érneklerinden yalnizca 11'inde
DNA saptanmistir. Calismamizda hem DNA izolasyonu hem
de PZR adimlarinda negatif sonuglarin iistesinden gelmek icin
toplam 47 6érnek farkl primer ciftleri (Tablo 1) kullanilarak farkh
iki merkezde iki kez analiz edilmig fakat bagarili olunamamugtir.
FFPG o6rneklerinden elde edilen DNA'lar ile yapilan molekiiler
testler genellikle problemli olmaktadir (1,4,22,24). FEPG
drneklerinde DNA elde edilememesinin olasi nedenleri vardir. Kist
orneklerinde germinal merkez tabakasinin yeterli olmamasi, yeterli
protoskoleks icermemesi, formaldehit kaynakli DNA hasarlari,
dokular1 sert ve mekanik kesme nedeniyle DNA'nin bozulmasi
baglica nedenler olarak a¢iklanmaktadir (1,2,4,5,12-14,22,24,25).
Caligmamizda, dokular 20 mikron kalinhiginda ve mikrotom
cihazi kullanilarak kesilmigtir. DNA tespit edilen olgularda
skoleks bulunan ve bulunmayan iki grup karsilagtinldiginda
gruplar arasindaki fark istatistiksel olarak anlamli bulunmustur
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(p=0,00). Caligmamizda kullandigimiz argiv 6rneklerinin yeterli
oranda skoleks ve/veya germinal membran icermemesi ile birlikte
kist duvar1 ¢evresinde yaygin fibrozis, enflamatuvar reaksiyon
ve stromal veya parankimal doku varhig: ($ekil 2-4) Echinococcus
spp. izolasyonunda olumsuz rol oynayan faktorler olarak
dugtinilmusgtiir.

Ozellikle, DNA'nin fragmantasyonu, PZR amplifikasyonunda
mevcut amplifiye edilebilir kaliplarin miktarini énemli 6l¢iide
azaltan en sik DNA hasar geklidir (1,4,5,22,24,25). Uzun DNA
fragmanlarimin (200/300 bp'den uzun) amplifiye edilmesinde
formaldehit fiksasyonu olumsuz bir etkiye sahiptir (26).
Formaldehit DNA bazlarinin imino gruplar: ile reaksiyona girerek
DNAy1 capraz baglar. Formaldehit kaynakli DNA capraz baglar:
¢ift sarmalli DNA'nin stabilitesini azaltir ve bu da DNAnin
kismi denatiirasyonuna neden olur (22,26). Formaldehit ayrica
DNA'da “abazik” alanlar olusturur. Tamponlanmamis formaldehit
fiksasyonu, c¢ogaltilabilir DNA kaliplarinin miktarim énemli
olgiide azaltmakta, abazik bolgeler sekans artefaktlarina ve
sekans analizinde problemlere yol agmaktadir (22). Tek bir
bazda dahi hasar, polimeraz uzamasini bloke ederse bir kalib1
etkili bir sekilde yok edebilmektedir. Bununla birlikte, 6zellikle
hasarin kaliplar arasinda rastgele dagilmasi veya farkli olmas:
nedeniyle formaldehit fiksasyonunun neden oldugu hasar
tiplerini karakterize etmek de zordur (24). Urasil lezyonlan
da FFPG dokularin DNA’sindaki ana dizi artefaktlar: olarak
tanmimlanmistir. Formaldehit fiksasyon stiresi ve fiksatif secimi,
ekstrakte edilen DNA'nin kalitesini énemli 6lctide etkilemektedir.
PZR’nin bes yili gegmemis FEPG 6rneklerde daha duyarh oldugu
belirtilmektedir (1). Taze formaldehitle fikse dokulardan alinan
DNA ile kargilastirildiginda, daha uzun stre formaldehitle fikse
dokulardan alinan DNA basar1 oranmin azaldifi gosterilmistir.
Arsiv bloklarinda DNA fragmantasyonunun surekli olarak
meydana gelebildigi anlagilmigtir (27). Negatif sonuglarin bir
bagka nedeni, kist dokularimin germinal/laminer tabakalarinin
yiiksek polisakkarit icerigi ile PZR’yi inhibisyonu olabilecegidir.
Fakat inhibitérlerin ¢ikarilmas: i¢in énerilen yéntemler FFPG
dokularina uygulanamamugtir (1). Cahismamizda kullanilan FFPG
ornekleri patoloji arsivinden elde edilmistir. Bes yildan uzun
stredir bekleyen FFPG 6rnek sayis1 19°dur (%40). Bu 6rneklerde
fiksasyon stresi, sicaklik ve cesitli fiksatiflerin kullanimi
icin geriye déniik kontroli ise imkansizdi. Kisa bir fragmam
¢ogaltmak icin primerler kullanmamiza ragmen DNA izolasyonu
gerceklesmemistir.

Kist hidatikde, sus ve tur tayininde, herhangi bir fiksatife
konulmadan canl kist swvisi ve germinal tabaka iceren kist
duvar1 érnekleri tercih edilen materyallerdir (2,11). Beyhan ve
ark. (2) calismasinda ameliyatta elde edilen kistler parazitoloji
laboratuvarina hemen transfer edilmis ve DNA ekstraksiyonuna
kadar -20 °Cde dondurularak korunmustur. Erdogan (28),
Hamama (29), Gokpinar (30) ve ark. calismalarinda taze kist
swisindaki protoskolekslerden genomik DNA izolasyonunun
ve PZR agamalarinin sorunsuz olarak yapildig: belirtilmektedir.
Quach ve ark. (24) caligmasinda taze dokudan elde edilen DNAda,
olciilebilir DNA hasarinin olmadig gérilmiistiir.

SONUC

Calismamizda Corum ilinde histopatolojik olarak pozitif
bulunan 46 o6rnegin 11’inde (%23) Echinococcus spp.ye ait
DNA bantlar1 goruntilenerek tamilari konfirme edilmis oldu.

Ancak muhtemelen 6rneklerin argiv FFPG olmasi ve uzun stire
formaldehitte kalmasina bagl olarak DNA saptanan 6érneklerde
iki farkli merkezde ¢alisilmasina karsin PZR ve genotiplendirme
basarih olamadi. Bu kapsamda ileride ekinokokkozla ilgili
molekiiler ¢aligma yapmay: planlayan arastiricilarin tercihen taze
orneklerden caligmasi ve bu miimkiin degilse formaldehitte uzun
siire bekletmeden, germinal merkezleri ile birlikte skolekslerini
koruyarak saklanmas: énerilir. Corum’daki Echinococcus suglarinin
operasyon sonrast taze olarak alinan kistlerden daha genis
kapsamli bir calismayla degerlendirilmesi planlanmaktadir.

*Etik

Etik Kurul Onay:: Hitit Universitesi Tip Fakiltesi Klinik
Aragtirmalar Etik Kurulu'ndan alind1 (2018-21).

Hasta Onay1: Retrospektif plananlanan bir ¢alisma oldugu i¢in
alinmamigtur.
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Y.B,ATO., H.H.K.$., Literattir Aramas1: A.S.G., DK, G.G,, T.0.,
Yazan: Y.B., A.T.O.

Cikar Catigmasi: Yazarlar herhangi bir ¢kar catigmas:
bildirmemiglerdir.

Finansal Destek: Hitit Universitesi Bilimsel Aragtirmalar Projesi
tarafindan desteklenmistir (proje no: TIP19001.18.002).

KAYNAKLAR

1. Schneider R, Gollackner B, Edel B, Schmid K, Wrba F, Tucek G, et al.
Development of a new PCR protocol for the detection of species and
genotypes (strains) of Echinococcus in formalin-fixed, paraffin-embedded
tissues. Int J Parasitol 2008; 38: 1065-71.

2. Beyhan YE, Cobanoglu U, Celik S, Yilmaz H, Halidi AG. Molecular
characterization of human lung and liver cystic echinococcosis isolates in
Van Province, Turkey. Acta Trop 2020; 206: 105451.

3. Eckert J, Schantz PM, Gasser RB, Torgerson PR, Bessonov AS,
Movsessian SO, et al. Geographic Distribution and Prevalence. In: Eckert
J, Gemmell MA, Meslin E -X, Pawlowski ZS (Eds.). WHO/OIE Manual
on Echinococcosis in Humans and Animals: a Public Health Problem of
Global Concern. Paris: World Organisation for Animal Health; 2001; 101-
43.

4. KurtA, Avcioglu H, Guven E, Balkaya I, Oral A, Kirman R, et al. Molecular
characterization of Echinococcus multilocularis and Echinococcus granulosus
from cysts and formalin-fixed paraffin-embedded tissue samples of
human isolates in Northeastern Turkey. Vector Borne Zoonotic Dis 2020;
20: 593-602.

5. Orsten S, Ciftci T, Azizova A, Yice G, Uysal A, imamoglu C, et al.
Investigation of the relationship between CE cyst characteristics and
genetic diversity of Echinococcus granulosus sensu lato in humans from
Turkey. Parasitology 2020; 147: 1712-7.

6. Alvarez Rojas CA, Romig T, Lightowlers MW. Echinococcus granulosus
sensu lato genotypes infecting humans--review of current knowledge. Int
J Parasitol 2014; 44: 9-18.

7. NakaoM, Lavikainen A, Yanagida T, Ito A. Phylogenetic systematics of the
genus Echinococcus (Cestoda: Taeniidae). Int J Parasitol 2013; 43: 1017-29.

8. Thompson RCA, McManus DP. Aetiology: Parasites and Life-Cycles.
In: Eckert J, Gemmell MA, Meslin F. -X, Pawlowski ZS (Eds.). WHO/
OIE Manual on Echinococcosis in Humans and Animals: a Public Health
Problem of Global Concern. Paris: World Organisation for Animal Health;
2001; 1-19.



Turkiye Parazitol Derg 2021;45(4):262-7

Bas ve ark. FFPG Dokuda Echinococcus Aragtirmasi 267

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Utik AE, Simgek S, Kéroglu E. Echinococcus cinsinin molekiiler genetik
karakterizasyonu [Molecular genetic characterization of genus
Echinococcus.]. Turkiye Parazitol Derg 2005; 29: 171-6.

Eroglu F, Geng A, Koltas IS. Adana ilindeki Echinoccus granulosus
izolatlarimin PCR-RFLP yo6ntemi ile genotiplendirilmesi. Zirve Tip Derg
2016; 1: 22-5.

Mansourian S, Sadjjadi SM, Hosseini SV, Barzin Z, Mehrabani D, Tanideh
N, et al. Evaluation of different chemical agents on the germinative layer
of sheep hydatid cyst after implantation to peritoneal cavity of BALB/c. J
Invest Surg 2009; 22: 183-7.

Ergin S, Saribas S, Yuksel P, Zengin K, Midilli K, Adas G, et al. Genotypic
characterisation of Echinococcus granulosus isolated from human in
Turkey. Afr J Microbiol Res 2010; 4: 551-5.

Akyol CV. Echinococcus Tiirlerinin Epidemiyolojisi. “Echinococcosis”
N Altintag, R Timar ve A Coker (Editorler). Ege Universitesi Matbaas.
Bornova, Izmir: 2004; 259-83.

Eryildiz C. Echinococcus granulosus Izolatlarmim Genotiplendirilmesi.
Doktora Tezi. T.C. Trakya Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji
Anabilim Dali. Edirne: 2010.

Snabel V, Altintas N, D’Amelio S, Nakao M, Romig T, Yolasigmaz A, et al.
Cystic echinococcosis in Turkey: genetic variability and first record of the
pig strain (G7) in the country. Parasitol Res 2009; 105: 145-54.

Moro P, Schantz PM. Echinococcosis: a review. Int J Infect Dis. 2009; 13:
125-33.

Eryildiz C, Sakru N. Molecular Characterization of Human and Animal
Isolates of Echinococcus granulosus in the Thrace Region, Turkey. Balkan
Med J 2012; 29: 261-7.

Tamarozzi F, Akhan O, Cretu CM, Vutova K, Akinci D, Chipeva R, et al.
Prevalence of abdominal cystic echinococcosis in rural Bulgaria, Romania,
and Turkey: a cross-sectional, ultrasound-based, population study from
the HERACLES project. Lancet Infect Dis 2018; 18: 769-78.

Giireser AS, Ozcan O, Oziinel L, Boyacioglu ZI, Taylan Ozkan A.
Corum’da kistik Ekinokokkoz 6n tanisi ile bagvuran hastalarin radyolojik,
biyokimyasal ve serolojik analizlerinin degerlendirilmesi. Mikrobiyoloji
Biilteni 2015; 49: 231-9.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Yazar S, Ozkan AT, Hokelek M, Polat E, Yilmaz H, Ozbilge H, et al.
Tirkiye'de 2001-2005 Yillari Arasinda Kistik Ekinokokkozis [Cystic
echinococcosis in Turkey from 2001-2005]. Turkiye Parazitol Derg 2008;
32:208-20.

Yilmaz GR, Babiir C. Ekinokokkosis tanisi. Tiirk Hij Den Biyol Derg 2007;
64: 35-44.

Do H, Dobrovic A. Sequence artifacts in DNA from formalin-fixed tissues:
causes and strategies for minimization. Clin Chem 2015; 61: 64-71.

Simsek S, Kaplan M, Ozercan IH. A comprehensive molecular survey of
Echinococcus granulosus in formalin-fixed paraffin-embedded tissues in
human isolates in Turkey. Parasitol Res 2011; 109: 411-6.

Quach N, Goodman MF, Shibata D. In vitro mutation artifacts after
formalin fixation and error prone translesion synthesis during PCR. BMC
Clin Pathol 2004; 4: 1.

Al-Jawabreh A, Ereqat S, Dumaidi K, Nasereddin A, Al-Jawabreh H, Azmi
K, et al. The clinical burden of human cystic echinococcosis in Palestine,
2010-2015. PLoS Negl Trop Dis 2017; 11: e0005717.

Siles-Lucas M, Casulli A, Conraths FJ, Miiller N. Laboratory Diagnosis of
Echinococcus spp. in Human Patients and Infected Animals. Adv Parasitol
2017; 96: 159-257.

Ludyga N, Griinwald B, Azimzadeh O, Englert S, Héfler H, Tapio S, et
al. Nucleic acids from long-term preserved FFPE tissues are suitable for
downstream analyses. Virchows Arch 2012; 460: 131-40.

Erdogan E, Ozkan B, Mutlu F, Karaca S, Sahin i. Farkh konaklardan elde
edilen Echinococcus granulosus izolatlarinin molekiler karakterizasyonu
[Molecular characterization of Echinococcus granulosus isolates obtained
from different hosts]. Mikrobiyoloji Biilteni 2017; 51: 79-86.

Hamama B, A¢ikgoz G, Kilig E, Karaaslan K, Cetinkaya U, Durgun Yetim
T, et al. Biochemical Analysis of Germinal Membrane and Cyst Fluid by
Raman Spectroscopy in Echinococcosis. Turkiye Parazitol Derg 2019; 43:
175-81.

Gokpmar S, Degirmenci R, Yildiz K. Genotyping of Echinococcus granulosus
obtained from cattle slaughtered in Kirikkale Province. Ankara Univ Vet
Fak Derg 2017; 64: 51-4.



268 Ozgan Arastirma Turkiye Parazitol Derg 2021;45(4):268-73
Original Investigation DOI: 10.4274/tpd.galenos.2021.43534

Firat Universitesi Hayvan Hastanesi’ne Bagvuran
Hastalarin Paraziter Hastaliklar Yoniinden
Degerlendirilmesi

Evaluation of Parasitic Diseases in Patients Brought to Firat University
Animal Hospital
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0z

Amag: Bu calismada, 1972-2019 yillar1 arasinda Firat Universitesi Hayvan Hastanesine (FUHH) getirilen hastalarin paraziter
hastaliklar yéntinden degerlendirilmesi amaglanmugtir.

Yontemler: Bu amacla, FUHH arsivindeki, 31.03.1972 ile 02.06.1982 tarihleri ve 24.04.2012 ile 15.09.2019 tarihleri arasindaki
hasta kayitlar: kontrol edilmisgtir.

Bulgular: Bahsi gecen dénemde FUHH’ne basvuran hastalarin %50,17’si sigir, %18,42'si kopek, %13,04’t at, %10,7’si koyun,
%3,26 kedi, %3,18'1 kecive %1,2’si diger hayvanlardan (tavsan, siis kuslari, esek, tavuk) olusmaktadir. Bu siirecte FUHHne getirilen
36.763 hastanin 1,411’inde (%3,83) cesitli paraziter hastaliklar tespit edilmigtir. Hayvan tiirlerine gére paraziter hastaliklarin
dagilimina bakildiginda atlarda en ¢ok ascariosis (%46,19) olgusu tespit edilmis olup, bunu strongylosis ve strongylosis+ascariosis
miks enfeksiyonlar: takip etmistir. Tkinci sirada en yitksek ascariosis (%43,07) olgusuna sahip olan tiir képekler olup bunu uyuz
ve coccidiosis takip etmistir. Daha az oranda da bit, pire ve kene gibi ektoparazitlere rastlanirken, az da olsa zoonoz bir enfeksiyon
olan leishmaniasis de gérilmistir. Sigirlarda teghis edilen paraziter hastahiklarin ise %41,95 oraninda theileriosis oldugu tespit
edilmis ve bunu coccidiosis, babesiosis ve stiliik olgulari izlemigtir.

Sonug: Calismanin sonuglar1 gostermektedir ki, mevsimsel degisikliklerle birlikte paraziter hastaliklarin cesitliligi de degismektedir
ve bu durumla birlikte kontrol stratejileri de cesitlendirilmelidir.

Anahtar Kelimeler: Paraziter hastalik, Firat Universitesi Hayvan Hastanesi, yayginlik

ABSTRACT

Objective: This study was aimed to evaluate the parasitic diseases in patients brought to Firat University Animal Hospital
(FUAH) between 1972 and 2019.

Methods: Patient records between 03.31.1972 and 06.02.1982 and between 04.24.2012 and 15.09.2019 in the archive of FUAH
were checked.

Results: In the mentioned period, 50.17% of the patients that applied to FUAH were cattle, 18.42% were dogs, 13.04% were
horses, 10.7% were sheep, 3.26% were cats, 3.18% were goats, and 1.2% were other animals (rabbit, ornamental birds, donkey, and
chicken). In this period, various parasitic diseases were detected in 1.411 (3.83%) of a total of 36,763 patients brought to FUAH.
Considering the distribution of parasitic diseases according to animal species, the most ascariosis cases (46.19%) were detected
in horses, followed by strongylosis and strongylosis+ascariosis mixed infections. In the second phase, dogs had the highest cases
of ascariosis (43.07%), followed by scabies and coccidiosis. While ectoparasites, such as lice, fleas, and ticks, were encountered in
a lesser ratio, leishmaniasis, a zoonotic infection, was also observed. In cattle, 41.95% of the parasitic diseases diagnosed were
theileriosis, followed by coccidiosis, babesiosis, and leech cases.

Conclusion: The results of this study reveal that the variety of parasitic diseases changes with season and that control strategies
should be diversified with this situation.

Keywords: Parasitic diseases, Firat University Animal Hospital, prevalance
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GIRig

Tirkiye'de 2019 yili verilerine gére 17.688.139 sigir, 184.192
manda, 37.276.050 koyun, 11.205.429 keci, 130.140 esek ve
108.076 at varlig: bildirilmigtir (1). Bu hayvanlardan alinan
verimin geligsmis tlkelerdekiler ile kargilagtirildiginda oldukca
diisiik oldugu gorillmektedir. Verim digiiklugiiniin sebeplerinden
biri de paraziter hastaliklardir. Bu hastaliklar, hem insanlarda halk
saglig1 problemi olmasi hem de hayvanlarda ekonomik kayiplara
yol agmas: agisindan énem arz etmektedir. Paraziter hastaliklar,
Turkiye'nin bulundugu cografik konum ve hayvan hareketleri
nedeniyle hem ciftlik, hem de kedi, képek gibi pet hayvanlarinda
yaygin olarak gorilmektedir (2).

Paraziter hastaliklar genellikle viral ve bakteriyel hastaliklar
gibi siirti halinde élimlere neden olmadiklar icin fazla dikkat
cekmemektedir. Cogu zaman herhangi bir klinik belirti
gostermeden uzun siire gizli olarak seyrederek hayvanlarda
biyimede gerilige, et, siit, yapagi ve yumurta gibi hayvansal
irtinlerde nitelik ve nicelik yontinden azalmaya, yiik hayvanlarinda
i giicii kaybina neden olmaktadir (3).

Hayvanlarda, gelismenin hizlandirilmasi, verimin ve yemden
yararlanmanin artirilmasi, beslenmenin desteklenmesi ve
hastaliklarin sagaltimi amaciyla ¢ok sayida ilag, hormon, vitamin
ve mineral gibi maddeler kullanilmaktadir. Hayvanlar hangi
amagla yetistirilirse yetistirilsin, yagamlar1 siiresince bir veya
birka¢ ilaca maruz kalabilmektedir (4). Hayvansal iretimde
kullanilan ilaglar, canhlarin vicudunda kismen pargalanarak
etkisiz, zararsiz hale gelirken, bir kism1 viicutta birikip yumurta ve
siit gibi gidalara gecerek insanlar icin risk olugturur. Siirekli olarak
ve yaygin bicimde kirlenmis gidalar tiketen toplumlarda viicut
direnci diisebilecegi gibi genel saglik durumlar1 da bozulabilir ve
hastalanma siklig: artabilir (5).
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Bu nedenle, hayvan yetigtiricilerinin bilingsiz ila¢ kullanimi
yerine veteriner hekim muayenesine 6ncelik tanimalar1 olduk¢a
6nemlidir. Bu amagla bélgemizde 1970 yihinda kurulan Firat
Universitesi Veteriner Fakiiltesi ok 6nemli bir gérev iistlenmistir.
Yine 1972 yilinda aym fakiilteye bagh olarak kurulan Firat
Universitesi Hayvan Hastanesi (FUHH), 1998 yilindan itibaren
Hayvan Hastanesi adi altinda hizmet etmeye baglamis ve
gunimiize kadar bélge hayvanaligina veteriner hizmetleri
sunmaya devam etmis ve etmektedir.

Bu calisma, FUHH'ye kurulusundan bugiine tedavi amaciyla
getirilen hayvanlardaki paraziter hastaliklarin degerlendirilmesi
amacyla planlanmigtur.

YONTEMLER

Bu calisma icin, FUHH arsivindeki 31.03.1972 ile 02.06.1982
tarihleri ve 24.04.2012 ile 15.09.2019 tarihleri arasindaki hasta
kayitlar1 kontrol edilmistir. Ancak, 1982 ile 1998 yili arasindaki
kayitlara ulagilamamisg olup, 1998 ile 2012 yili arasindaki kayitlar
da tek bir defter yerine hasta dosyas: seklinde kataloglandig:
i¢in incelenememistir. Bu stirete toplam 21 defterde bulunan
hastalarin verileri paraziter hastalik kayitlar1 bakimindan
incelenmistir. Bahsi gecen zaman diliminde incelenen kayitlardaki
paraziter hastaliklarin adlari, yillara ve hayvan tirlerine gore
dagilimlarn ile ay bazli durumlari bir Excel tablosuna kaydedilip
analiz edilmigtir. Veriler, istatistiksel degerlendirilememistir.

BULGULAR

Bu calisma ile Firat Universitesi Veteriner Fakiiltesi Kliniklerine
(sonradan hayvan hastanesi) 31.03.1972-02.06.1982 ve
24.04.2012-15.09.2019 tarihleri arasinda 36.763 hastanin
bagvurdugu belirlenmistir. Sekil 1A incelendiginde, fakilte
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Sekil 1. Incelenen tarihler arasinda Firat Universitesi Hayvan Hastanesine (FUHH) basvuran hastalarin yillara gore dagihmi (A).

Incelenen tarihler arasinda FUHH'ye getirilen atlarin (B), kopeklerin (C) ve sigirlarin (D) yillara gore dagilimi
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kliniklerinin kuruldugu 1972 yilindan itibaren 1975 yilina
kadar hasta potansiyelinin yiikselis egiliminde oldugu, takip
eden iki yilda azalma olsa da 1980 yilinda en yiiksek seviyesine
ulastign gérulmistir. 2000’li yillarla birlikte ise dalgali bir seyir
gozlenmistir.

Hastane kayitlarinin incelendigi tarihler arasinda FUHH'ye
tedavi amaciyla en ¢ok at, képek ve sigirlarin getirildigi gézlenmis
olup, bu hayvanlarin yillara gére dagilim sirasiyla Sekil 1B-D’de
verilmistir. Buna gére, tedavi amaciyla toplamda 184 at muayenesi
yapilmis olup, bu hastalarin, 1972’den 1975%e kadar yiikseliste
oldugu, 1975’ten sonraki yillar icerisinde giderek diistigu ve
2018de sadece bir atin hastaneye getirildigi belirlenmistir ($ekil
1B). Belirtilen stire igerisinde toplamda 260 képegin muayenesi
yapilmig, 1982 yilina kadar, kayda deger bir artis gézlenmezken,
2012'den giinumiuze kadar gelen képek olgu sayisinin bazi yillarda
artis gosterdigi, baz yillarda ise kismen azaldifi gézlenmistir.
Genel olarak bakildiginda ise kopek sayisinin 1972-1982 yillarina
gore artarak devam ettigi gozlenmigtir (Sekil 1C). Son olarak
sigirlarin yillara gore dagilimina bakildiginda, kurulusundan
itibaren FUHH'ye getirilen sigir sayisinin hep yiiksek bir seviyede
oldugu gorulmiusgtar (Sekil 1D).

Belirtilen dénemde FUHH'ye getirilen hastalarin %3,83'iinde
(1411/36.763) cesitli paraziter kaynakhi hastaliklar tespit
edilmigtir. Paraziter enfeksiyon tespit edilen hayvanlarin
%50,17’sini sig1r, %18,42’sini képek, %13,04’unt at, %10,7’sini
koyun, %3,26'sim1 kedi, %3,18'ini ke¢i ve %1,2'lik kisminin
ise tavsan (n=8), siis kuglar1 (n=4), esek (n=3) ve tavuklardan
(n=2) olustugu gozlenmistir. Bu hayvanlarda tespit edilen
cesitli paraziter hastaliklarin dagilimina bakildiginda ise en ¢ok
theileriosise rastlanilmig olup, bunu ascariosis ve uyuz olgularinin
takip ettigi gorulmusgtir (Sekil 2).

Hayvan turlerine gére paraziter hastaliklarin dagilimina
bakildiginda, tek tirnakli hayvanlarda en ¢ok ascariosis
enfeksiyonuna rastlanildigy gérilmustir (Sekil 3A, B). Atlarin
%46,19'unda ascariosis tespit edilmis olup, bunu strongylosis ve
strongylosis+ascariosis miks enfeksiyonlar: takip etmistir. Daha
az oranda ise piroplazmosis, trichostrongylosis, siilitk ve uyuz
olgular1 belirlenmistir ($ekil 3A). Hastane kayitlarinin incelendigi
tarihlerde muayenesiyapilan ii¢ esekten birinde ascariosis, birinde
siiliik, digerinde ise, uyuz olgusu tespit edilmistir (Sekil 3B).
Kugiik paraziter hastaliklarin  dagilimina
bakildiginda, hem koyunlarda hem de kecilerde en fazla coccidiosis
enfeksiyonuna rastlanildigi belirlenmis olup, koyunlarda bunu
sirasiyla, piroplasmosis, babesiosis ve trichostrongylosis (Sekil
30), kecilerde ise, trichostrongylosis ve babesiosis enfeksiyonlari
takip etmisgtir ($ekil 3D).

Kedilerde teshis edilen paraziter hastaliklarin dagilimi S$ekil
3Ede gosterilmistir. Buradan da goriilecegi gibi kedilerde dort
farkl paraziter hastalik tespit edilmis olup, ascariosis olgular
ilk siray1 almigtir. Bunu sirasiyla coccidiosis, uyuz ve pire olgular:
takip etmigstir. Benzer gekilde parazitolojik muayenesi yapilan
kopeklerin %43,07’sinde ascariosis tespit edilmis olup, bunu
uyuz ve coccidiosis izlemigtir. Daha az oranda bit, pire ve kene
enfestasyonlarina rastlanirken, zoonoz bir enfeksiyon olan
leishmaniasis de gézlenmistir (Sekil 3F).

ruminantlarda

Siis kuglarinda teshis edilen paraziter hastaliklarin dagilimi Sekil
3G'de, tavuklardakiler Sekil 3H'de, tavsanlardakiler ise Sekil 3'da
gosterilmigtir. Muayenesi yapilan dért siis kusunun ti¢iinde uyuz,
birinde ise pire tespit edilmistir. Tavuklarin ise ikisinde paraziter
hastalik gézlenmis olup, bunlarin ikisi de coccidiosis olgusudur.

incelenen Tarihler Arasinda Firat Universitesi Hayvan
Hastanesine Gelen Hayvanlarda Teshis Edilen Paraziter
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Sekil 2. Incelenen tarihler arasinda Firat Universitesi Hayvan

Hastanesine getirilen hayvanlarda teshis edilen paraziter
hastaliklarin dagilimi

Incelenen tavsanlarin dérdiinde coccidiosis, dordiinde ise uyuz
olgusu belirlenmistir.

Elazig ili ve civar1 genellikle biyikbas hayvanahgn yaygin
olarak yapildig1 bir bélge oldugu icin FUHH'ye son yillara kadar
cogunlukla biiyitkbag hayvanlar tedavi amaciyla getirilmigtir.
Bahsi gecen tarihler arasinda FUHH'ye tedavi amaciyla getirilen
sigirlarda teshis edilen paraziter hastaliklarin dagilimi Sekil 3J°de
gosterildigi gibidir. Bu dénemde, 708 sigirin, 411’inde (%41,95)
theileriosis olgusu tespit edilmigtir. Bunu coccidiosis, babesiosis
ve siilik olgular izlemistir.

Bahsi gecen tarihler arasinda FUHH'ye tedavi amaciyla getirilen
hastalarda theileriosis olgularinin yillar icinde aylara gore dagilim:
Sekil 4’'te gosterilmigtir. Bu dagilima bakildiginda theileriosis
olgularinin ¢ogunlukla Haziran, Temmuz ve Agustos aylarinda
daha sik gériildugi belirlenmigtir. Ancak 1970°1li yillarda sadece
yaz aylarinda gorilen theileriosis, yillar i¢inde kis aylarinda
da gorilmeye baslanmig, 2018 yilina gelindiginde Subat harig
neredeyse senenin her ayinda tespit edilir hale gelmistir.

TARTISMA

Paraziter hastaliklarin diinyada ve tilkemizde énemini korudugu
bilinmektedir (6-8). Diger enfeksiyon hastaliklarinda oldugu
gibi paraziter hastaliklarda da korunma ve tedavi stratejilerinin
belirlenmesi i¢in bolgesel epidemiyolojik verilere gereksinim
duyulmaktadir. Ulkemizde evcil hayvanlarda parazitlerin gériilme
sikligina iliskin ¢ok sayida yayin bulunmakta, bildirilen sonuglar,
yillara ve bélgeye gore degiskenlik gostermektedir (9-11).

Bu ¢aligmada, 31.03.1972-02.06.1982 ve 24.04.2012-15.09.2019
yillar1 arasinda FUHH’ye Elazig ve cevre illerinden getirilen canl
hayvanlarda bulunan paraziter hastaliklarin degerlendirmesi ve
bélgede mevcut bulunan paraziter hastaliklarin dagilimi hakkinda
veri elde edilmesi amaglanmigtir. Elazig, bulundugu konum
itibariyle hayvanciligin yaygin olarak yapildig: bir sehir olmas:
nedeniyle FUHH'ye tedavi amaciyla cogunlukla sigir (%50,17;
708/1411) getirilmesisasirticibulunmamigtir. Ancak sehrin sosyo-
ekonomik yapisinin gelismesi ile birlikte son yillarda FUHHye
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Sekil 4. Incelenen tarihler arasinda Firat Universitesi Hayvan

Hastanesi'ne gelen hayvanlarda theileriosis olgularinin yillar
icinde aylara gore dagilim

getirilen kopek sayisindaki artis da dikkat cekici bulunmusgtur.
Kayitlarin yeterince diizenli tutulmamasi, bulgularin yam sira
hayvanlarin yas, cinsiyet ve 1k gibi ézelliklerinin kaydedilmemis
olmasi nedeniyle daha kapsaml analizler yapilamamustir.

Kayitlarin incelendigi dsnemde FUHH'ye getirilen sigirlarda en
cok theileriosis olgusu tespit edilmigtir. Calismanin belki de en
ilging bulgusu sigirlarin kan paraziti olan, kenelerle nakledilen ve
genelde mevsimsel bir hastalik olarak degerlendirilen theileriosis
olgularinin seyri ile ilgili olmustur. Firat Universitesi'nin hizmete
bagladign 1970’li yillarda sadece Haziran, Temmuz ve Agustos
aylarinda gozlenen theileriosis olgularinin yillar gectikce diger

aylara da yayildig: ve son birkag yilda artik senenin her ayinda
gorilir hale geldigi dikkat cekmistir. Bunda 6zellikle kiresel
1sinma ile birlikte mevsim gecislerinin daha belirsiz olmasi, Keban
baraj géli havzasinda bulunan Elazi§ ilinde kiglarin daha iliman
gecmeye baglamasi ve buna baglh kene aktivitesinin neredeyse
yil boyu siirer hale gelmesi gibi faktorlerin etkili olabilecegi
digtinilmusgtir.

Turkiye'de theileriosis'in prevalansina dayanan c¢aligmalarda
uzun sire kan vyaymalarinda mikroskobik incelemeler
kullanilmigtir.  Theileria piroplazm  formlarimin
Turkiye'nin farkh bolgelerinde %2,3 ile %44 arasinda mevcut
oldugu bildirilmistir (12-14). Sonralari IFAT gibi serolojik
testler siklikla kullanilmis ve tlkenin farkl bolgelerinde %10-90
arasinda degigen seropozitiflik seviyeleri bildirilmistir (15-18).
Bu ¢alismada ise FUHH kayitlarna gore 708 sigirin, 411'inde
(%41,95) theileriosis olgusu tespit edilmistir. Neticede, tropikal
theileriosis’in Tiirkiye'nin hemen her bélgesinde goriildigi, ancak
hastaligin prevalansinin farkli endemik ézelliklere sahip bolgeler
arasinda farklibklar gosterebilecegi degerlendirilebilir. Vektér
kenelerin bulundugu bélgelerde theileriosis prevalansinin daha
yiksek oldugu bulgusu, hastalik prevalans: ile vektér kenelerin
dagihmi arasinda pozitif bir korelasyonun varhgina isaret
etmektedir (18).

Tek tirnakhi hayvanlar o6zellikle de atlar seksenli yillarin
ortalarina kadar Anadoluda yuk tagima amaciyla yaygin olarak
kullanilmaktaydi. Nitekim, Elazig ilinin cografik durumu ve halkin
sosyo-kiiltiirel yapisi nedeniyle 1970]i yillarda yiik tasimada ¢ok
fazla at arabasi kullanildig1 icin FUHH'ye bagvuran at sayisinin
fazla oldugu dikkat ¢ekmis, 2000’]i yillardan sonra bu say: gittikce
azalarak neredeyse sifir noktasina gelmigtir. FUHH kayitlarinda
tedavi amaciyla toplamda 184 at muayenesi yapildig:, bu sayinin,
1972-1975 arasinda yukseliste oldugu, 1975'ten sonraki yillar

annulata
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icerisinde giderek dustiigu ve 2018'de sadece bir atin hastaneye
getirildigi belirlenmigtir. Atlarda en ¢ok ascariosis’e rastlandigi,
bunu Strongylosis ve strongylosis+ascariosis miks olgular: takip
etmigtir. Daha az oranda ise piroplazmosis, trichostrongylosis,
siliik ve uyuz olgular1 belirlenmistir. 2016 yilinda Konya'da
100 attan elde edilen diskinin muayenesinde %12 oraninda
Parascaris equorum tespit edilmis, her biri %3 oraninda Strongylus
vulgaris ve S. edentatus’a rastlanmigtir (19). Adana ve Mersin
yorelerindeki yarig ve spor atlarinda yapilan digki muayenesi
neticesinde Strongylidae (%74,9), Parascaris equorum (%8,6) ve
Anoplocephalidae (%2,1) yumurtalarina rastlanmigtir (20). Yine
Kirikkale ilinde 100 atin digki muayenesi neticesinde Strongylidae
spp. (%71), Parascaris equorum (%3) ve Anoplocephala perfoliata
(%1) yumurtalan gézlenmigtir (21). Gorildugi tzere ascariosis
ve strongylidiosisin farkli oranlarda bulundugu ancak Elazi§
ilinde yapilan literatiir taramasinda boélgede atlarda paraziter
hastaliklarin yayihis1 ile ilgili veriye rastlanmadig: icin giincel
veriler iizerinden bir kiyaslama yapilamamistir.

Képeklerdeki helmint enfeksiyonlarini tespit etmek amaciyla
bir¢cok ¢alisma yapilmigtir. Tirkiye'de yapilan ¢aligmalarda mide
bagirsak helmintlerinin gérialme sikligi, Van'da %69 (22), Konya'da
%35-38 (23), Ankarada %58-87 (24,25), Kars'ta %74 (26),
Eskisehir’de %34, Afyonkarahisar’da %46 (27) olarak bulunmustur.
Bu calismada FUHH'ye getirilen kopeklerin %43’tinde ascariosis
tespit edilmistir. Tirkiye'de képeklerde yapilan c¢alismalarda
diski muayenesine gore Toxocara canis’in yayginhigi Van'da %14
(22), Ankara'da %13 (24), Konya'da %15 (23), Kars'ta %36 (26),
Aydin'da %20 (28) olarak bulunmustur. Elazig’da 1984 yilinda
yapilan bir ¢calismada nekropsisi yapilan képeklerin %67’sinde T.
leonina ve %26’sinda da T. canis bulunmusgtur (29). Bu ¢alismada
kopeklerde belirlenen ascariosis orani, Tirkiye'de yapilmis diger
caligmalar ile paralellik arz etmistir.

Tarkiye'de koyunlarda paraziter hastaliklarin yayginhgim
bildiren bircok ¢alisma yapilmistir (30-39). Kuzey Dogu Anadolu
Bolgesi'nde yapilan bir caligmada, 35 koyun paraziter hastaliklar
yoniinden incelenmis, bunlarin 16’sinda babesiosis, altisinda
fasciolosis, ticer tanesinde kistik ekinokokkoz ve coenurosis,
ikiser tanesinde giardiosis ve dicrocoeliosis, birer tanesinde
de coccidiosis, monieziosis ve oestriosis olgulari gézlenmigtir
(30). Bizim c¢ahgmamizda da bahsi gecen tarihler arasinda
FUHH'ye getirilen koyunlarda en ¢ok coccidiosis, piroplasmosis,
babesiosis ve trichostrongilosis tespit edilmigtir. Goérildigu
iizere koyunlarda kan parazitleri her dénem problem olmustur.
Nitekim, koyun piroplasmosisi Tiirkiye'nin bazi bélgelerinde
detaylica rapor edilmigtir (31-35). Aktas ve ark. (32) tarafindan
Turkiye’'nin dogusundaki sekiz lokasyonda rastgele secilen 37
siriideki 300 koyunda babesia enfeksiyonu polimeraz zincir
reaksiyonu ile aragtirilmig ve 32 koyunun (%10,66) B. ovis
agisindan pozitif oldugu bulunmustur. Diger calismada ise saghikl
gérinen koyun ve kecilerde RLB (Reverse-line blotting) ile %40,5
oraninda piroplasmosis pozitifligi belirlenmistir (36).

Ote yandan, Kars ilinde yapilan bagka bir caligmada 592
koyunun 556’sinin (%93,9) diskisinda coccidia etkenleri tespit
edilmistir (37). Bu durum, FUHH’ye getirilen koyunlarda tespit
edilen paraziter hastaliklar i¢inde coccidiosis olgularinin yiksek
olmasiyla uyumlu bulunmustur.

Turkiye'de daha 6nce koyunlarda mide-bagirsak nematodlar
ve bunlarin yayginhk oranlarini belirlemek amacyla bazi
caligmalar yapilmigtir (38,39). Elazig yéresi koyunlarinda yapilan

bu ¢alismada, 150 koyunun 134’a (%89,33) gastrointestinal
nematodlarla enfekte bulunmug ve bunlarda 26 tiir nematod
saptanmustir (39). Bu calismada, FUHH'ye getirilen koyunlarda
sadece digki muayenesinde trichostrongylid yumurtalarin
gorilmesiyle kayitlar tutulmus, tir ayrimi yapilmadig icin
ayrintili teghis olanagi olmamistir. Ancak koyunlarda digks
muayenesi ile dahi olsa trichostrongylid pozitiflik oraninin
nispeten yitksek olmasi, bélgede yapilan ¢alismalarla uyumluluk
gostermistir.

Elazig ve cevre illerinde 6zellikle ¢iftlik hayvanlarinda paraziter
hastaliklara yaygin olarak rastlanmaktadir (18,29). Ozellikle
yorede yapilan mera hayvanclifi, yaylacalik, yurtdisindan ve
Tarkiye’'nin diger bolgelerinden yapilan hayvan nakilleri ve
kendi icerisinde bile farkl: iklim ve cografi 6zellikler gostermesi
gibi risk faktorlerinin de eklenmesiyle, bélgenin paraziter
hastaliklar yéninden ne kadar énemli oldugu gorilmektedir.
Ancak bu calismada FUHH'ye getirilen toplam hasta sayisinin
sadece %3,83’iinii (1411/36.763) paraziter kaynakli hastaliklar
olusturmugtur. Bunun en énemli nedeni, hayvan yetistiricilerinin
ozellikle antiparaziter ila¢ kullanimindaki aligkanliklaridir. Bir¢ok
yetistiriciya kendi tecriibeleriya da veteriner hekim tavsiyesiile bu
ila¢lar1 kullanmakta ve bu nedenle paraziter hastaliklar yiizinden
FUHH'ye bagvuru oran gérece diisiik kaldigi distintilmistir.

SONUC

Turkiye'de parazitlerin neden olduklari hastaliklardan dolay:
olusan ekonomik kayiplari tam olarak ortaya koymak miimkin
degilse de siiphesiz ki diger bolgelere nazaran daha az gelismis
olan Dogu Anadoluda bu kayiplarin daha yiiksek olacag: aciktir.
Paraziter hastaliklarla miicadelede artik bu bélge ile birlikte tim
Turkiye’yi kapsayan kontrol programlarinin olusturulmasi, bu
programlarin uygulanmas: ve kontrolli olarak yiritilmesinde
siki bir igbirligine ihtiyac vardur.

*Etik

Etik Kurul Onay1: Retrospektif bir calisma oldugu icin etik kurul
onayina gerek duyulmamustr.

Hasta Onayu: Retrospektif caligma.
Editérler tarafindan

Hakem Degerlendirmesi: kurulu

degerlendirilmistir.
*Yazarhk Katkilar:

Konsept: S.0.G., S.S., Dizayn: S.S., S.0.G., EC., Veri Toplanma
veya isleme: S.0.G., Analiz veya Yorumlama: S.$., S.0.G., EC,,
Literatiir Aramast: S.S., S.0.G., EC., Yazan: S.S., EC.

Cikar Catigmasi:
bildirilmemistir.

Yazarlar tarafindan ¢kar catigmasi
Finansal Destek: Yazarlar bu caligma icin finansal destek

almadiklarini beyan etmisglerdir.
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ABSTRACT

Objective: This study aims to provide comparative information on the rumen ciliate fauna of goat (Capra aegagrus hircus) and
sheep (Ovis aries) living in Zawiya, Libya.

Methods: We obtained rumen samples from 16 goats and 17 sheep after the slaughter in Zawiya, Libya between June and August
2016. We immediately fixed the well-mixed samples with an equal volume of 18.5% formalin. We filtered and stained the samples
in the laboratory with methyl green formalin saline solution to determine the nuclei and added 2% Lugol’s iodine solution to
visualize the skeletal plates.

Results: We found that the mean number (+ standard deviation) of ciliates in the rumen contents from goats and sheep was
70.9+61.6x10* cells mL?* (minimum-maximum value, 4.0-187.0x10* cells mL™?) and 96.3+49.3x10* cells mL™* (minimum-
maximum value, 19.5-235.0x10* cells mL™), respectively. Results also showed that the total number of species per goat and sheep
was 1-17 (mean, 8.2+4.7) and 1-13 (mean, 7.9+3.8), respectively. We identified 10 genera, 19 species, and 11 morphotypes in
goats and 9 genera, 16 species, and 13 morphotypes in sheep. Additionally, we found that Entodinium simulans prevalence in all
goats and sheep was 100%. On the other hand, we observed Hsiungia triciliata and Ostracodinium gracile in only one goat (6.3%
prevalence) and Polyplastron multivesiculatum in only one sheep (5.9% prevalence). Overall, the ruminal ciliate fauna of goat and
sheep in Libya comprised Entodinium species (mean for goats, 85.9%; mean for sheep, 83.5%).

Conclusion: This study recorded Hsiungia triciliata as a new endosymbiont in goats. To our knowledge, this study is the first to
report all of the species detected in goats from Libya. Similarly, this is the first to detect Diplodinium anisacanthum, Entodinium
bursa, E. ellipsoideum, E. longinucleatum, E. simulans, Isotricha prostoma, Ophryoscolex caudatus, Ostracodinium gracile, and Polyplastron
multivesiculatum in sheep from Libya.

Keywords: Ciliate, rumen, goat, sheep, Libya

0z

Amag: Bu ¢alismanin amaa Zawiya, Libya'da bulunan kegilerin (Capra aegagrus hircus) ve koyunlarin (Ovis aries) iskembe siliyat
faunas: tizerine karsilagtirmah bilgiler elde etmektir.

Yéntemler: iskembe érnekleri Zawiya, Libya'daki 16 kegi ve 17 koyundan Haziran 2016 ve Agustos 2016 tarihleri arasinda kesim
islemlerinden hemen sonra almmustir. Iyi karismis 6rnekler esit hacimli %18,5’lik formalin ile hemen tespit edilmistir. Ornekler
laboratuvarda stizillmiis ve metil yesili formalin salin soliisyonuyla boyanmigtir. Metil yesili formalin salin soliisyonu nukleuslar1
belli etmek i¢in kullanilmis ve iskelet plaklarim belli etmek i¢in de érneklere %2’lik Lugol'tin iyot soliisyonu eklenmistir.
Bulgular: Libya'daki 16 ke¢inin ve 17 koyunun iskembe érneklerindeki siliyat sayis1 (+ standart sapma) sirasiyla, 70,9+61,6x10*
hiicre mL™* (minimum-maksimum deger, 4,0-187,0x10* hiicre mL™) ve 96,3+49,3x104 hiicre mL*dir (minimum-maksimum
deger, 19,5-235,0x10* hiicre mL™). Keci ve koyun basina tiitlerin toplam saysi sirasiyla, 1-17 (ortalama, 8,2+4,7) ve 1-13’tiir
(ortalama, 7,9+3,8). Kecilerde 10 cins, 19 tiir ve 11 morfotip teghis edilirken, buna kargin koyunlarda 9 cins, 16 tiir ve 13 morfotip
tespit edilmigtir. Entodinium simulans butun kegilerde ve koyunlarda %100’lik bir oranda tespit edilmistir. Hsiungia triciliata ve
Ostracodinium gracile sadece 1 kegide (%6,3 yayginlik), aym sekilde Polyplastron multivesiculatum sadece 1 koyunda (%5,9 yayginlik)
gozlemlenmigtir. Genelde, Libya'daki keci ve koyunlarin iskembe siliyat faunasi Entodinium tiirlerinden olugsmaktadir (kegiler i¢in
ortalama %85,9; koyunlar i¢in ortalama %83,9).

Sonug: Hsiungia triciliata, kegiler i¢in yeni bir endosimbiyonttur. Kegilerden tespit edilen tém tiirler, Libya'dan ilk kez rapor
edilmistir. Diplodinium anisacanthum, Entodinium bursa, E. ellipsoideum, E. longinucleatum, E. simulans, Isotricha prostoma,
Ophryoscolex caudatus, Ostracodinium gracile ve Polyplastron multivesiculatum Libya'daki koyunlarda ilk kez tespit edilmigtir.
Anahtar Kelimeler: Siliyat, iskembe, keci, koyun, Libya
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INTRODUCTION

The rumen is the main example of an extremely diverse, densely
colonized microbial habitat, which contains bacteria, archaea, and
protists (1). Rumen ciliated protozoa are the prime eukaryotic
component of the rumen ecosystem and can contribute up to
50% of the biomass in the rumen (2). These symbiotic ciliates
belong to the subclass Trichostomatia and can utilize a vast
array of carbohydrate compounds, such as soluble sugar, starch,
and lignocellulose (3,4). Rumen ciliate species composition and
concentration vary the type and amount of feed consumed, pH,
turnover rate, and frequency of feeding (5,6). Trichostomatid
ciliates are classified into two orders Vestibuliferida and
Entodiniomorphida. Most of the rumen ciliates are composed of
ophryoscolecid ciliates in the order Entodiniomorphida (3,7,8).
Despite the general morphology of ophryoscolecid ciliates shows a
great uniformity, these ciliates have a monophyletic origin (9,10).
Transfaunation of rumen ciliates occurs only by direct contact of
hosts throughout their lifetime (11).

Libya is in the African continent, and there has been no study on
the rumen ciliates of goats living there. Therefore, the aim of this
study to provide comparative information on the rumen ciliate
fauna of goat (Capra aegagrus hircus) and sheep (Ovis aries) living
in Zawiya, Libya.

METHODS

Rumen samples were obtained from 16 goats (C. aegagrus hircus)
and 17 sheep (O. aries) after the slaughter in Zawiya, Libya
between June 2016 and August 2016. The well-mixed samples
were immediately fixed with an equal volume of 18.5% formalin
(12). In the laboratory, they were filtered and stained with methyl
green formalin saline (MES) solution to get differential and total
cell counts (13). The MFS solution was used to indicate nuclei
and the solution of 2% Lugol’s iodine was added to samples to
visualize the skeletal plates (14,15).

The mean number of ciliates in each goat and sheep was
determined using the hemocytometer counting chamber. The
relative abundances of ciliate species in each goat and sheep were
estimated from smear slides (16,17). The prevalence calculation
of ciliate species was performed as previously described by Bush
et al. (18).

The species were identified and classified based on previously
published species descriptions and taxonomic lists (8,13,19-21).

Statistical Analysis

Statistical analysis of rumen ciliates was performed by the SPSS
statistics 20 programs.

RESULTS

The mean number (+ standard deviation) of ciliates in the
rumen contents from the 16 goats and 17 sheep living in Libya
was 70.9+61.6x10* cells mL? (minimum-maximum value, 4.0-
187.0x10* cells mL™?) and 96.3+49.3x10* cells mL* (minimum-
maximum value, 19.52-35.0x10* cells mL?), respectively. The
total number of species per goat and sheep was 1-17 (mean,
8.2+4.7) and 1-13 (mean, 7.9+3.8), respectively.

The relative abundance and the prevalence of genera and species
in the rumen contents of goat and sheep in Libya are shown in

Table 1. In goat, 10 genera, 19 species, and 11 morphotypes
were identified, whereas, in sheep, 9 genera, 16 species, and 13
morphotypes were detected. Entodinium simulans was found in
all goats and sheep with a prevalence of 100%. Hsiungia triciliata
and Ostracodinium gracile were observed in only one goat (6.3%
prevalence), likewise, Polyplastron multivesiculatum was observed
in only one sheep (5.9% prevalence). In general, the ruminal ciliate
fauna of goat and sheep in Libya was composed of Entodinium
species (mean for goats, 85.9%; mean for sheep, 83.5%). H.
triciliata is a new endosymbiont recorded for the goats. All of
the species detected from the goats are the first report in Libya.
Diplodinium anisacanthum, Entodinium bursa, E. ellipsoideum,
E. longinucleatum, E. simulans, Isotricha prostoma, Ophryoscolex
caudatus, O. gracile, and P. multivesiculatum are first detected from
the sheep in Libya.

DISCUSSION

The present study is the first for the rumen ciliate fauna of goats
and the second for the rumen ciliate fauna of sheep in Libya. The
mean number of ciliates in the rumen contents of sheep living
in Zawiya, Libya (96.3+49.3x10* cells mL™) was less than that of
sheep in Triple city, Libya (220x10* cells mL?). The number of
ciliate species in sheep living in Zawiya, Libya was higher than
sheep living in Triple city, Libya (Table 2). These variations may be
the differences in the kinds and amounts of food consumed, host
animals, geographical location, or a combination of these factors
(15,22,23).

In the present study, 10 genera, 19 species, and 11 morphotypes
were found in goats and 9 genera, 16 species, and 13 morphotypes
were found in sheep. Although this is the first report on
rumen ciliates of goat in Libya, no novel species were detected.
However, Hsiungia triciliata is recorded for the first time as a new
endosymbiont for goats. Before, H. triciliata was detected from
the dromedary camels in Zawiya, Libya (24) and also reported
from the camels in Triple city, Libya (25). In addition, H. triciliata
was found from the dromedary camels and cattle in Tunisia (26).
The goat may have obtained this ciliate from close contact with
cattle or camels because H. triciliata was not detected from sheep.
In the rumen contents of goats and sheep in Zawiya, Libya,
Entodinium spp. were generally predominant, it may be feeding
habits of goats and sheep. Although goats and sheep are the
intermediate feeders, goats are browsers while sheep are grazers.
Goats consume concentrate selection such as leaves and tree
sprouts (27-29), whereas sheep eat mostly grass, herbaceous
flowering plants, and forbs (30). Goats were fed on steppe shrubs
and sheep were fed on mixed-grass steppes and meadows in
Libya. Additionally, cereal grain straw (barley, oat, and wheat
hay) is the dietary source of both animals. The rumen of the
intermediate feeders may have environmental factors more
favorable for the growth of Entodinium spp. than those of true
browser and true grazer (31). If the host is fed a high concentrate
ration, the composition ratio of Entodinium spp. and their total
density become higher because Entodinium spp. grow rapidly (32).
The starch is the principal source of energy for Entodinium spp.
(33). The host species itself may exert some degree of control
over the specific fauna in its rumen. The selecting of particular
foods and the quantities consumed by different host species are
important factors on the rumen ciliate fauna (31,34). In addition,
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Table 1. Prevalence and relative abundance of rumen ciliate species of sheep and goat in Libya

Goat Sheep
Relative abundance (%) Relative abundance (%)
Prevalence Prevalence
mean * SD mean * SD
(%) . . . (%) . . .
(minimum-maximum value) (minimum-maximum value)
Genus/species/morphotype
. 1.7£2.9 2.0£1.9
Dasytricha Schuberg, 1888 37.5 (0-9.4) 70.6 0-7.2)
. . 1.7+2.9 2.0£1.9
D. ruminantium Schuberg, 1888 37.5 (0-9.4) 70.6 0-7.2)
. .. 0.1+0.3 4.0+6.1
Diplodinium Schuberg, 1888 12.5 0-1.2) 47.1 (0-18.1)
. 0.1+0.3 4.0+6.1
D. anisacanthum Da Cunha, 1914 12.5 0-1.2) 47.1 (0-18.1)
. 0.4+0.6
m. anacanthum Dogiel, 1927 - - 35.3 0-2.0)
. 0.1+0.2 1.0£1.8
m. anisacanthum Da Cunha, 1914 12.5 (0-0.9) 41.2 (0-5.7)
. . 0.4+0.6
m. diacanthum Dogiel, 1927 - - 35.3 (0-1.9)
. <0.1+<0.1 0.5+0.8
m. monocanthum Dogiel, 1927 6.3 0-0.1) 35.3 0-2.3)
. 0.8+1.4
m. pentacanthum Dogiel, 1927 - - 41.2 0-4.8)
. <0.1+0.1 0.4+0.8
m. tetracanthum Dogiel, 1927 6.3 (0-0.2) 35.3 0-2.7)
. . <0.1£<0.1 0.3+0.6
m. triacanthum Dogiel, 1927 6.3 0-0.1) 35.3 0-2.1)
Enoploplastron Kofoid and MacLennan, 25.0 0.5+0.9 ) )
1932 ’ (0-2.8)
a . . 0.5+0.9
E. triloricatum (Dogiel, 1925) 25.0 0-2.8) - -
.. . 85.9+6.8 83.5+11.8
Entodinium Stein, 1859 100 (78.3-100.0) 100 (62.2-100.0)
. 0.6+1.4 0.9+1.2
E. bursa Stein, 1858 18.8 0-3.7) 41.2 (0-3.3)
. . 7.1+7.9 6.6+6.9
E. dilobum (Dogiel, 1927) 75.0 (0-28.3) 76.5 0-24.7)
E. ellipsoideum (Kofoid and MacLennan, 313 11.1+27.3 529 3.4+3.5
1930) ’ (0-100.0) ’ (0-8.1)
. . 8.9+8.3 1.9+4.7
E. exiguum Dogiel, 1925 62.5 (0-23.7) 17.6 (0-17.4)
. . 10.8+21.0 3.9+4.4
E. longinucleatum Dogiel, 1925 62.5 (0-83.0) 47.1 (0-10.6)
.. 6.4+6.3
E. minimum Schuberg, 1888 50.0 (0-16.1) - -
. 11.2+9.8 14.1+8.9
E. nanellum Dogiel, 1923 68.8 0.31.1) 76.5 (0-25.9)
E. rectangulatum Kofoid and MacLennan, 125 0.8+2.1 ) )
1930 ’ (0-6.7)
m. rectangulatum Kofoid and MacLennan, 125 0.8+2.1 ) )
1930 ’ (0-6.7)
. . 28.8+17.6 52.3+21.9
E. simulans Lubinsky, 1957 81.3 (0-51.4) 100 (28.0-100.0)
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. . 12.5+11.9 36.7£17.7
m. dubardi Lubinsky, 1957 62.5 0-32.1) 100 (15.0.76.9)
. . 5.2+4.5 5.2+3.5
m. lobosospinosum Lubinsky, 1957 68.8 (0-15.4) 82.4 (0-12.2)
. 10.8+7.9 10.946.2
m. caudatum Lubinsky, 1957 81.3 (0-24.8) 94.1 (0-25.0)
e 3.9+5.3 3.8+4.9
Epidinium Crawley, 1923 56.3 (0-17.0) 70.6 (0-18.7)
. .. 3.9+5.3 3.8+4.9
E. ecaudatum (Fiorentini, 1889) 56.3 (0-17.0) 70.6 (0-18.7)
. .. 1.3+4.3 1.8+2.6
m. ecaudatum (Fiorentini, 1889) 18.8 (0-17.0) 58.8 (0-10.1)
. .. 2.6+3.6 4.3+55
m. caudatum (Fiorentini, 1889) 50.0 (0-12.5) 70.6 (0-16.2)
. . . 0.7+2.8
Hsiungia (Hsiung, 1932) 6.3 (0-11.3) - -
e . 0.7+2.8
H. triciliata (Hsiung, 1932) 6.3 0-11.3) - -
, . 3.0+4.0 2.5+£3.3
Isotricha Stein, 1858 56.3 (0-11.8) 64.7 (0-10.4)
. A . 1.3+1.8 0.9+1.9
I intestinalis Stein, 1858 50.0 0-6.7) 29.4 0-7.2)
. 1.7+2.7 1.6+£1.9
I. prostoma Stein, 1858 43.8 (0-9.3) 58.8 (0-5.7)
Metadinium Awerinzew and Mutafowa, ) ) 176 0.1+0.3
1914 ’ (0-1.2)
M. affine (Dogiel and Fedorowa, 1925) - - 17.6 0.1x0.3
(0-1.2)
. 24+2.4 0.6+1.0
Ophryoscolex Stein, 1858 62.5 (0-7.0) 41.2 (0-3.4)
. 2.4+2.4 0.6+1.0
O. caudatus Eberlein, 1895 62.5 (0-7.0) 41.2 (0-3.4)
. . 2.4+2.4 0.6+1.0
m. tricoronatus Dogiel, 1927 62.5 (0-7.0) 41.2 (0-3.4)
.. . <0.1+<0.1 0.9+1.3
Ostracodinium Dogiel, 1927 6.3 (0-0.1) 35.3 (0-3.5)
. . <0.1+<0.1 0.9+1.3
O. gracile (Dogiel, 1925) 6.3 (0-0.1) 35.3 (0-3.5)
. 1.8+2.0 0.2+0.8
Polyplastron Dogiel, 1927 50.0 (0-5.0) 5.9 0-3.2)
P. multivesiculatum (Dogiel and Fedorowa, 50.0 1.8+2.0 59 0.2+0.8
1923) ’ (0-5.0) ’ (0-3.2)
Total species, morphotypes, and genera 19,11, and 10 16,13, and 9
number:

SD: Standard deviation

Entodinium spp. are normally predominant in the rumen and have
a wide distribution in almost all ruminants, worldwide (35,36).

Of the ciliate species detected from the goats and sheep,
Entodinium simulans was the most abundant (100%), it may be
the wide distribution of E. simulans or the diet of the host. In
the present study, H. triciliata and Ostracodinium gracile were
reported only in one goat, likewise, Polyplastron multivesiculatum
was found only in one sheep. These ciliates could have had rare
opportunities for transmission between hosts, resulting in very
limited distribution. In goat and sheep, Diplodinium, Epidinium,
Ophryoscolex, Ostracodinium, and Polyplastron were observed.

Although Metadinium is present in goats, it was not reported
from sheep, whereas Enoploplastron is present in sheep, it was
not observed from goats. The species of genera Diplodinium,
Epidinium, Ophryoscolex, Ostracodinium, Polyplastron, Metadinium,
and Enoploplastron would be favorable for host animals fed mainly
fresh and dried grass with low nutritive value (37). These ciliates
have been considered to possess the cellulolytic activity and ingest
many fragments of plants (21,32,36,38).

In Libyan goats, the density of E. simulans morphotype with
caudal spines is high, conversely, the density of E. simulans
without caudal spines is high in Libyan sheep. When the hosts are
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Table 2. Total ciliate number and distribution of the total number of genera, species, and morphotypes of ciliates from the rumen

contents of sheep in Libya

] Mini B
Mean ciliate lm.mum Total Total Total number Number
Host and maximum value of N
. number? e number number of of animals References
I (x10# cells mL-?) DT of genera | of species | morphotypes studied
(x10% cells mL-?) g P photyp

Sheep, Triple city, | ;4 180-280 5 14 5 9 (25)
Libya
Sheep, Zawiya,

. 96.3+49.3 19.5-235.0 9 16 13 17 Present study
Libya
aMean + standard deviation, 9Data not reported

fed a diet with low starch value, ciliates without caudal spines are
predominant, whereas ciliates with well-developed caudal spines
become predominant when the hosts are fed a diet with rich
starch (39). It is considered that the caudal spines of Entodinium
and Epidinium served to protect against engulfment of Entodinium
bursa and P. multivesiculatum, respectively (40) because they are
larger and carnivorous ciliates. However, the exact reason of spine
development is not known. The rumen ciliate fauna of a goat and
a sheep in Libya is composed of only Entodinium spp. It could be
that Entodinium only fauna is the result of an extremely low pH, a
rapid rate of passage of fluid and particulate matter through the
rumen, ingestion of specific toxic or inhibitory substances, or a
combination of all these factors (32,41-43) but it is not confirmed.
Rumen ciliate populations of ruminants have been grouped
into four main types (13,21,44-46). All four groups include the
genera Entodinium, Dasytricha, and Isotricha but are differentiated
from each other based on the presence or absence of specific
species. The A-type ciliate population is designated having
P multivesiculatum and usually, but not always, Metadinium
affine. The B-type ciliate population contains Epidinium sp.,
Eudiplodinium maggii, or both. The K-type ciliate population is
found in cattle populations containing Elytroplastron bubali. The
O-type ciliate population includes only Entodinium, Dasytricha,
and Isotricha. The A-type ciliate population and B-type ciliate
are not present in the same host, because the predatory activity
of P. multivesiculatum can eliminate E. maggii and Epidinium spp.
Six of the 16 Libyan goats had the B-type, the remaining five and
two of ten were the A-type and, the O-type, respectively. The
remaining three goats contained the ciliates of the A-type and
B-type together. Twelve of the 17 Libyan sheep had the B-type,
the remaining four of the five were the O-type and the other one
was the A-type. Besides, seven of seventeen sheep had Epidinium
ecaudatum and Ophryoscolex together. Eadie (47) reported that it
was not possible to establish Epidinium and Ophryoscolex in the
same host. In the present study, the occurring of two species
and the A-type and B-type population together in the same host
indicate that these animals can live in the same area and they have
many opportunities for cross-infection to each other.

CONCLUSION

Geographical distribution, phylogenetic factors, and feeding
habits of the host species, PH in the rumen, antagonism, and
transfaunation among the ciliate species have significant effects
on the occurring rumen ciliate fauna.
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Amag: Kars-Ardahan Platosu ve Aras Vadisi'ni i¢ine alan Aras-Kura Havzas’'min ergin sivrisinek tarlerinin belirlenmesi amaciyla,
2020 Agustos ve Eyliil aylarinda sivrisinek érneklemesi yapilmgtir.

Yontemler: Ergin sivrisinekleri 6rneklemek icin New Jersey 1s1k tuzaklari ve agiz aspiratérleri kullanilmigtir.

Bulgular: Calismada beg cinse ait 12 ergin sivrisinek tiirinden (Aedes caspius, Aedes vexans, Anopheles hyrcanus, Anopheles
maculipennis s.l.,, Anopheles superpictus, Culex hortensis, Culex theileri, Culex pipiens s.l., Coquillettidia richiardii, Culiseta annulata,
Culiseta longiearolata ve Culiseta subochera) olmak tizere toplam 5,361 ergin birey 6rneklenmistir.

Sonug: Calisma alaninda tespit edilen tiirler sitma, Bat1 Nil virtsti ve gesitli nematodlar gibi patojenleri tagidiklarindan halk
saglhig acisindan énemli vektérlerdir. Toplanan bu tiirler daha sonra arboviris ve sitma aragtirma ¢alismalari icin degerlendirilmek
tizere kullanilacaktir.

Anahtar Kelimeler: Aras-Kura Havzasy, sivrisinek, Aedes, Culex spp., Anopheles, vektér

ABSTRACT

Objective: To identify the adult mosquito species of Kura-Aras Basin, which includes Kars-Ardahan Plateau and Aras Valley,
mosquito sampling was done in August and September 2020.

Methods: Adult mosquitoes were collected using new Jersey light traps and mouth aspirators.

Results: A total of 5.361 adult mosquito species belonging to five genera (Aedes caspius, Aedes vexans, Anopheles hyrcanus,
Anopheles maculipennis s.l., Anopheles superpictus, Culex hortensis, Culex theileri, Culex pipiens s.l., Coquillettidia richiardii, Culiseta
annulata, Culiseta longiearolata and Culiseta subochera) were sampled.

Conclusion: Species detected in the study area are important vectors for public health, since they carry pathogens, such as
malaria, West Nile virus, and various nematodes. These species can be used for arbovirus and malaria research studies.
Keywords: Kura-Aras Basin, mosquito, Aedes, Culex spp., Anopheles, vector

GIRis

Diptera takimi Nematocera alt takimi ve Culicidae
ailesi icerisinde yer alan sivrisinekler guntumiizde
diinya genelinde toplam 3,585 tiir ile tamimlanmusg
oldukga genis bir gruptur (1). Insan ve hayvan saglgini
epidemilerle tehdit eden bir¢ok élimcil patojen ve
artropodlarla taginmaktadir ve sivrisinekler bakteri,
viriis, protozoon ve nematodlar icerisinde yer alan

bulagtirilirken, deng, sar1 humma, Bat1 Nil Atesi, Zika
ve chikungunya gibi arboviral hastaliklar daha ¢ok
Aedes cinsleri tarafindan bulagtirilir (4). Culex cinsleri
ise daha ¢ok filarial nemataodlar: ve Bat1 Nil virtisint
(BNV) tagir (5).

Tarkiye’de 1984 yilinda verilen listede toplam 55
sivrisinek tirtnin varhg bildirilmigken (6), son
yillarda yapilan ¢aligmalar ile tur sayis1 63 olarak tespit
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bircok tehlikeli patojene vektérlik yaptiklarindan
dolayr artropod tirleri arasinda en tehlikeli
vektor tiirler olarak konumlandirilmiglardir (2).
Sivrisinekler sitma, filariasis, deng, sar1 humma, zika,
chikungunya, Japon ensefaliti ve Bati1 Nil Atesi gibi
medikal olarak ¢ok énemli hastaliklarin bulagmasina
neden olurlar (3). Hastalik tagiyia1 sivrisinekler biyuk
olgiide Anopheles, Aedes, ve Culex cinsleri icerisinde
yer alir. Sitma Anofel cinsi sivrisinekler tarafindan
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edilmistir (7,8). Tirkiye'de sivrisineklerin tagidiklar:
patojenlerle bulagsan endemik veya rastlantisal
hastaliklarin varlig: bilinse de 6zellikle Dirofilariasis
ve BNV kaynakli olgular olduk¢a fazladir. Képek
dirofilariasisinin prevalansi %0,2-30 arasinda bir
yayginlikta seyretmekteyken, BNV’nin ise insanlarda
prevelansinin %1-16 ve evcil hayvanlarda ise %1-38
civarinda oldugu ve Culex (Cx.) pipiens tirinun bu
viriis i¢in birincil vektor oldugu tespit edilmistir (9).
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Ayrica Turkiye'de simdiye kadar deng, sar1 humma, chikungunya
veya zika viriisleri kaynakl herhangi bir yerli bulag bildirilmemis
olsa da dig kaynakli bulagimlarin tespiti, vektor tiirlerin varligi ve
uygun iklim kogullarindan dolay: tlkeyi bu hastaliklar i¢in riskli
bir konuma sokmaktadir (10-12).

Vektér kontrol caligmalari icin alandaki vektér tiirlerin ve
bu tirlerin dagilimlarimin tespit edilmesi olduk¢a 6nemlidir.
Caligma alani olarak secilen Kars-Ardahan Platosu ve Aras Vadisi
Turkiye'nin Dogu Anadolu Bélgesinde bulunan Aras-Kura Kapali
Havzasiigerisinde yer almaktadir. Hem iklimsel hem cografi olarak
birbirinden oldukga farkh 6zellikler gésteren Aras Vadisi ve Kars-
Ardahan Platosu ¢ok cesitli sulak alanlariyla sivrisinek larvalarina
uygun habitatlar saglamakta ve yogun hayvancilik faaliyetlerinden
dolay1 ergin bireylerin beslenebilecegi degisik konak tiirlerini de
beraberinde bulundurmaktadir. Bélge ayrica, her sonbaharda
Rusya ve Kafkaslar'dan gelen Ortadogu ve Afrika’ya giden ve
ilkbaharda geri dénen milyonlarca kusun gé¢ yolu tizerinde
bulunmaktadir. Bu durum alami déngiisini sivrisinekler ve
kuslar gibi konaklar tizerinden strdiren BNV agisindan olduk¢a
6nemli kilmaktadir. Bu caligmada Kars-Ardahan Platosu ve Aras
Vadisi ergin sivrisinek tir kompozisyonunu belirlemek icin 2020
Agustos ve Eylul aylar1 boyunca ergin sivrisinek 6rneklemesi
yapilmigtir. Alanin Kars Platosu ve Aras Vadisi'ni icerisine alan
kisimda daha 6nce ¢esitli larva ve ergin érneklemeleri yapilmigtur.
Ancak bu ¢alismada hem 6rnekleme alanlar1 genisletilmis hem
de daha é6nce hi¢ caligilmamis olan Ardahan Platosu da ¢alismaya
katilmigtir.

YONTEMLER

Calisma Alam

Bu ¢aligma Turkiye'nin Kuzeydogu Anadolu Bélgesi'nde bulunan
Kars, Igdir ve Ardahan illerini de ierisine alan Aras-Kura Havzas:
icinde 2020 yili Agustos ve Eylil aylar: boyunca ergin sivrisinek
tir 6rneklemesi seklinde yapilmistir (Sekil 1). Orneklemenin
yapildigi Kars-Ardahan Platosu yaz aylan ile kig aylar1 arasinda
sicaklik farkinin oldukea fazla oldugu karasal iklim kogullarinin
etkisi altindadir. 1931 ve 2020 yillar1 iklim verilerine gére Kars
ilinin yillik ortalama sicaklig: 4,7 °C’dir ve en yiiksek sicaklik 35,4
°C ile Temmuz ayinda ve en diisiik sicaklik -37 °C ile Subat ayinda
ol¢ulmiigtiir (13). Yillik toplam yagis miktar: ise 509,4 mm olarak
olgiilmustiir. 1958 ve 2020 yillar: iklim verilerine gore Ardahan
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Sekil 1. Sivrisinek 6rnekleme alanlar:

ilinin y1llik ortalama sicaklig: 3,6 °C’dir ve en ytiksek sicaklik 34,3
°C ile Temmuz ayinda ve en dusiik sicaklik -39,8 °C ile Ocak ayinda
Sleulmisgtir (13). Yillik toplam yagis miktar: ise 555,6 mm olarak
olculmiustur. Kars-Ardahan Platosunun genel yiikseltisi 1,700-
2,200 m arasindadir ve orman alt sinir1 1,800 m’lerden baglayip
bazi yerlerde 2,800 m’lere kadar ¢ikabilmektedir. Platoda mera
ve cayir alanlarinin fazlahigs alami hayvancalik acisindan oldukca
elverigli bir konuma getirmisgtir.

Kars Platosu Aras Vadisi'ne dogru alcalmaya baglar. Aras Vadisi ¢6l
faunasinin Anadolu’ya giris yaptigi 6nemli bir ekolojik koridordur
vevadide yer alan Igdir Ovasive ¢cevresi etrafinda bulunan daghik ve
plato bélgelerinden iklim sartlar1 bakimindan belirgin bir sekilde
ayrilarak mikroklima 6zelligi gostermektedir. Alamin gésterdigi bu
ozellik yukseklik farkindan kaynaklanmaktadir. Ova yaklagik 800-
900 m'de yer almaktadir. Erzurum il sinirlarindan dogan ve Kura
Nehri ile birlegtikten sonra Hazar Denizi'ne dékiillen Aras Nehri
Ttrkiye'nin Ermenistan, Azerbaycan ve Iran ile dogal sinirlarim
olusturur. 1931 ve 2020 yillar1 iklim verilerine gére Igdir ilinin
yillik ortalama sicakligi 12,2 °C’dir ve 6lgilen en yiiksek sicaklik
42 °C ile Agustos ayinda ve en disgiik sicaklik -30,3 °C ile Aralik
ayinda 6l¢ilmustir (13). Yillik toplam yagis miktari ise 261 mm
olarak ¢l¢ilmiistur. Igdir Ovasi’nin tarima elverigli iklimi, cografi
yapist ve sulu tarima elverigli tuz oran yiiksek topraklar1 alanda
oldukea yiiksek sayilarda sivrisinek popiilasyonu varligina neden
olmaktadir. Ayrica alan ¢ok énemli kus gé¢ rotalarinin tizerinde
yer almaktadir ve alanda bulunan genis sulak alanlar gé¢ eden
kuslar icin ¢cok uygun dinlenme ve tireme alanlari olugturmaktadar.

Sivrisinek Orneklemesi

Ergin sivrisinek ¢rneklemeleri 2020 yilinda, alanda daha énce
yapilan calismalarla sivrisineklerin popiilasyon yogunlugu olarak
olarak tepe noktasina ulagtiklar1 Agustos ve Eylul aylarinda
gerceklestirilmistir. Ornekleme alanlar1 icin ergin sivrisineklerin
gelisme alanlari/ortamlar1 yakinlar1 ve barinma/beslenme i¢in
kullandiklar ev icleri, acik alanlar ve yar: agik alanlar secilmisgtir.
Ergin disi sivrisineklerin yakalanmasi amaci ile New Jersey
151k tuzaklari (John W. Hock Company, Gainesville, Florida)
kullanilmigtir. Ayrica iceride dinlenmeyi tercih eden sivrisinekler
de 151k tuzaklarinin kuruldugu alanlarin yakinlarinda bulunan ev,
ahir ve yar1 acik kiimes/tuvalet vb. yerlerden agiz aspiratorleri
kullanilarak toplanmigstir. Isik tuzaklari yerden yaklasik 1,5-2
m yiikseklige kurularak giin batimindan giin dogumuna kadar
calistinnlmis ve toplanan sivrisinekler laboratuvara getirilerek
teshis edilmigtir. Tir teshisleri Schaffner ve ark. (14) tiir teghis
anahtarn kullanilarak yapilmisgtur.

istatistiksel Analiz

Alandaki sivrisinek tiirlerinin yogunlugu (nispi bolluk) agagidaki
formiile gore Kars-Ardahan Platosu ve Aras Vadisi i¢in ayr1 ayri
olarak hesaplanmigtir (15).

D=l/L x %100

Burada; D-yogunluk, l-her bir sivrisinek tirintn 6rnek sayisi,
L-tim 6rneklerin sayisidir.

BULGULAR

Caligma siiresince Kars-Ardahan Platosu ve Igdir Ovasi’'nda 53
farkl ergin érnekleme (Tablo 1, Sekil 1) alanéindan 5 cinse ait 12
sivrisinek tirtinden [Aedes (Ae.) caspius, Ae. vexans, Anopheles (An.)
hyrcanus, An. maculipennis s.l., An. superpictus, Cx. hortensis, Cx.
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Tablo 1. Ornekleme alanlarinin yiikseklik ve koordinat bilgileri

Lokasyon Yiikseklik Koordinatlar
Godekli 812m 39°49'29’K 44°35'54’D
Aralik 817 m 39°52'17°K 44°31°02’D
Yukaricamurlu 824 m 39°57°03’K 44°23’36"D
Miirsitali 847 m 40°01'31’K 44°08'17°D
Zilfikarkoy 1 849 m 39°59'36’K 44°08'46”D
Zulfikarkoy 2 850 m 39°59'44K 44°08'52”D
Zulfikarkoy 3 850 m 39°59'21"K 44°08'52"D
Sogitla 857 m 39°55'20"K 44°04’35"D
Akyumak 1 860 m 39°57'56’K 44°03'22’D
Akyumak 2 860 m 39°58'05"K 44°03'20"D
Igdir 1 863 m 39°56'52"K 44°01’57"D
Igdir 2 865 m 39°55'40"K 44°04°03"D
Kullik 885m 39°59'08’K 43°55'12"D
Strmeli 1 944 m 40°03'58’K 43°4712’D
Stirmeli 2 944 m 40°04’03"K 43°46'56"D
Aras Vadisi Yukariciyrikly 1031 m 40°06'49°K 43°35'16"D
Kuloglu 1300 m 40°05’31’K 42°57'12"D
Kotek 1 1336 m 40°13'11’K 43°00’58"D
Kotek 2 1338 m 40°13'01"K 43°01°09"D
Giinindi 1 1410 m 40°12’23’K 43°15’36"D
Giinindi 2 1414 m 40°12’26’K 43°15’32"D
Cilehane 1 1638 m 40°15’36’K 42°5709"D
Cilehane 2 1643 m 40°15’33’K 42°57°03"D
Kozlu 1758 m 40°11'13’K 42°56’51"D
Subatan 1724 m 40°35'57’K 43°04'54’D
Kars 1 1750 m 40°35'48’K 43°06’06"D
Kars 2 1760 m 40°34'56’K 43°04'04’D
Kars 3 1765 m 40°3711’K 43°07'53’D
Kars 4 1777 m 40°36’'17°K 43°26°26”D
Selim 1 1858 m 40°27'37°K 42°46’36"D
Selim 2 1864 m 40°27'48’K 42°46'10"D
Karahamza 1 1868m 40°26’14’K 42°45’15"D
Karahamza 2 1875 m 40°26'05’K 42°44°41”D
Gatak 1928 m 40°24°05’K 42°40’35"D
Kars-Ardahan Platosu Ciplakh 1965 m 40°28'17°K 42°37°43"D
Gurbiuizler 1 2038 m 40°27’57°K 42°34'24’D
Gurbiuzler 2 2065 m 40°28'10"K 42°34'33"D
Alisofu 1 2065 m 40°20’39’K 42°40’34”D
Alisofu 2 2075 m 40°20'46’K 42°40’50"D
Sarikamig 1 2103 m 40°20°03’K 42°36’09"D
Sarikamig 2 2132 m 40°19'39’K 42°34'40"D
Hamamli 1 2238 m 40°1826”K 42°42'14’D
Hamaml 2 2247 m 40°18’31’K 42°42’18"D
Ardahan 1 1795 m 41°07°29’K 42°41’31"D
Ardahan 2 1805 m 41°06'42"K 42°43'41"D
Ardahan 3 1844 m 41°06'28’K 42°42'14’D
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Tablo 1. devarm
Damal 2089 m 41°20°30’K 42°50’54’D
Posof 1160 m 41°32’17°K 42°40’55"D
Binbagieminbey 1546 m 41°32’51’K 42°4725"D

Kars-Ardahan Platosu | Gimiigskavak 1655m 41°31'56’K 42°46’48°D
Meryemkdoy 1972 m 41°0745’K 43°01’51"D
Sazlisu 1947 m 41°06’'14’K 43°07°06”D
Sulakyurt 1851 m 41°09°53’K 42°37°08"D

theileri, Cx. pipiens s.l., Coquillettidia (Cq.) richiardii, Culiseta (Cs.)
annulata, Cs. longiearolata, Cs. subochera] toplam 5,361 ergin birey
érneklenmistir. Toplanan tiirlerin sayilari, yogunluklar: ve hangi
yontemle 6rneklendikleri Kars-Ardahan Platosu ve Aras Vadisii¢in
ayr1 ayr1 olarak Tablo 2’de verilmigtir. Kars-Ardahan Platosu’dan
ergin olarak toplam 7 tur (Ae. caspius, An. maculipennis s.l., Cx.
hortensis, Cx. pipiens s.l., Cx. theileri, Cq. richiardii, Cs. annulata,
Cs. longiearolata) érneklenmigken, Aras Vadisinde toplam 12
tur (Ae.caspius, Ae. vexans, An. hyrcanus, An. maculipennis s.1., An.
superpictus, Cx. hortensis, Cx. theileri, Cx. pipiens s.1., Cq. richiardii,
Cs. annulata, Cs. subochera) orneklenmigtir. Aras Vadisinde
orneklenen Ae. vexans, An. superpictus, Cs. annulata, Cs. subocherave
Cq. richiardii tiirleri Kars-Ardahan Platosu'nda érneklenemezken,
platoda o6rneklenip Aras Vadisinde orneklenemeyen tek tur
Cs. longiearolata turii olmugtur. Tim alanda en yogun olarak
orneklenen turler Ae. caspius, Cx. theileri ve An. maculipennis
s.l. tirleri olmugtur. Kars-Ardahan Platosu'nda toplanan tirler
arasinda en baskin tur %34,2 yogunlukla Cx. theileri turii iken,
Aras Vadisi i¢in en baskin tiir %63 yogunlukla Ae. caspius olarak
tespit edilmigtir.

TARTISMA

Kars-Ardahan Platosu ve Aras Vadisi'ni i¢ine alan Aras-Kura
kapali havzasinda sivrisinek tir kompozisyonunu ve dagilimlarini
belirlemek amaciyla yuriitiilmiis olan bu ¢cahsmada Kars Ardahan
Platosu'nda 7 farkli ergin tire ait toplam 1,216 sivrisinek
6rneklenmisken, Aras Vadisinde ise toplam 11 farkh ture ait
4,145 sivrisinek tiirit 6rneklenmigtir. Kars-Ardahan Platosu'nda
toplanan tiirler arasinda en baskin tir %34,2 yogunlukla Cx.
theileri turt iken, Aras Vadisi i¢in en baskin tir %63 yogunlukla
Ae. caspius olarak tespit edilmistir. Iki alan arasindaki tiir sayis1 ve
turlerin yogunluk farkimin nedeni Aras Vadisi'nin mikroklimatik
ikliminden ve bu kaynaklanan tarim/sulama
aligkanliklarinin farklihgindan kaynaklandig: diisunilmektedir.
Caligma alaninda tespit edilen bu tirlerin tiimi Tiirkiye sivrisinek
tur listesinde yer almaktadar.

Aras Vadisine komgu tilke olan Ermenistan'da 2016-2018
yillar1 arasinda yapilan olduk¢a genis kapsamli ergin ve larva
sivrisinek 6rnekleme caligmalarinda da tiim alana ve 6zelllikle
Aras Vadisi'ne benzer bir tiir kompozisyonun varlig: bildirilmistir
(16). Ermenistanda'da Aras Vadisine benzer sekilde en yaygin
ve yogun olarak bulunan Aedes turintn Ae. caspius tiri oldugu
ve benzer sekilde An. maculipennis s.1./s.s. tirintin de en yaygin
Anopheles tiirti oldugu tespit edilmistir (16). Yine benzer sekilde
Cx. theileri turiinin de en yaygin olarak bulunan Culex tiirleri
arasinda oldugu bildirilmigtir (16). fran’in Aras Vadisi ile s
olan Bati Azerbaycan Bolgesi'nde yapilan diger bir sivrisinek larva
calismasinda daAn. maculipenniss.l., An. superpictus, Cx. pipiens, Cx.

iklimden

theileri, Cx. modestus, Cx. hortensis, Cx. mimeticus, Cs. longiareolata,
Oc. caspius s.l. gibi Aras Vadisinde bu ¢alismada ve daha ¢nceki
caligmalarda tespit edilmis tirlerin varhig: bildirilmistir (17).
Yine ¢aligma alanina komsu tlke olan fran’in kuzeyinde yer alan
Mazandaran Boélgesi'nde yapilan sivrisinek larva 6rneklemesinde
de alanda en fazla bulunan Anopheles turintn An. maculipennis
s.l. oldugu bildirilmistir. Ancak ¢alisma alanimizda tespit edilen
diger yogun tiirler olan Ae. caspius ve Cx. theileri tiirlerinin bolgede
varhig: bildirilmemigtir (18). Bu durumun iki alanin oldukg¢a farkh
iklim ve habitat 6zelliklerinden kaynaklandig: dusintlmektedir.
Erdem (19) yilinda Kars Platosu'nda yaptigi larva érnekleme
calisgmasinda toplam 24 adet larva iireme alaninda 18 sivrisinek
tirtnin (An. maculipennis sl., Cx. hortensis, Cx. pipiens s.l.,
Cx. laticinctus, Cx. theileri, Cx. tritaenihorynchus, Ae. caspius,
Ae. hexodontus, Ae. pullatus, Ae. cataphylla, Ae. subdiversus,
Ae. flavescens, Ae. cyprius, Cs. alaskaensis, Cs. annulata ve Cs.
longiareolata) varhgin bildirmistir (19). Igdir ve civarinda yapilan
larva o6rneklemelerinde ise alanda toplam 14 farkli sivrisinek
turtnin (Ae. vexans, An. hyrcanus, An. maculipennis sl., Cx.
deserticola, Cx. laticinctus, Cx. martinii, Cx. mimeticus, Cx. modestus,
Cx. pipiens s.1., Cx. theileri, Culex territans, Cx. tritaeniorhynchus, Ae.
caspius ve Ae. dorsalis) kaydi verilmigtir (20).

Yine Aras Vadisi'nde yapilan 1sirma aktivitesi calismasinda Igdir'da
bir sinir karakolunda Ae. vexans, An. hyrcanus, An. maculipennis
s.l., Cx. pipiens sl, Cx. theileri, Cx. territans, Oc. dorsalis, Oc.
caspius ve Cq. richiardii tiirlerinin varhg: tespit edilmigtir (21). Cs.
annulata tirinin varhg ise Aras Vadisinde Alkan (22) tarafindan
tespit edilmigtir. Kuglu (23), 2015 yilinda Kars Platosu ve Aras
Vadisini icine alan toplam 13 6rnekleme istasyonunda Kars
Platosu'nda 6 farkli ergin sivrisinek (Oc. caspius, Cx. theileri, Cx.
pipiens s.1., An. maculipennis s.1., Cs. longierolata ve Cs. annulata) ve
Aras Vadisi'nde ise 9 farkh ergin sivrisinek tiri (Oc. caspius, Ae.
vexans, Cx. theileri, Cx. pipiens s.l., Cx. territans, An. maculipennis
s, An. hyrcanus, An. sacharovi ve Cs. annulata) Srneklemistir.
Aras Vadisinde 2012, 2013 ve 2014 yillarinda 8 farkli kéyde
gerceklestirilen ergin sivrisineklerde Dirofilaria spp. turlerinin
arastirilmas: isimli caligmada da toplam 7 farkli ergin sivrisinek
turid (Ae. caspius, Cx. theileri, An. maculipennis s.l., Cx. pipiens s.l.,
An. hyrcanus, Ae. vexans ve Cs. annulata) érneklenmistir (24).
Ayrica Gunay (7), 2015, yaptig: tez calismasinda Kars Platosu'nda
yukarida yapilmis caligmalarda bulunan tiirlerden farkh olarak
Cx. torrentum, Cx. quinquefasciatus ve Ae. annulipes tiirlerine dair
kayit vermigsken hem Kars hem de Igdir'da An. claviger turlerini
orneklemigtir (7).

Bu ¢alismada da daha énce Kars Platosu ve Aras Vadisinden
kayitlar1 verilmis tiirlerden bagka yeni tiirlere rastlanmarmigken,
daha énce Igdir Ovasr'nda da ergin olarak 6rneklenmis Cx. territans
ve An. sacharovi tiirleri bu ¢aligmada érneklenememigtir (21,22).
Bunun diginda ise larva olarak ise daha énce Aras Vadisinde
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Tablo 2. Orneklenen ergin sivrisinek tiirleri, yogunluklar1 ve 6rnekleme yoéntemleri

Sivrisinek tiirleri Kars . Isik Ag1z Aras . Isik Agiz
. Yogunluk . . . Yogunluk . .
(Ergin) platosu tuzag: aspiratorii | vadisi tuzagi aspiratoru
. 37 2506 65
Aedes caspius 324 %26 287 (%11,41) 2571 %63 (%97.5) (%2.5)
Aedes vexans 0 0 0 0 38 %0,1 38 0
o (%100)
Anopheles hyrcanus 0 0 0 0 135 %3.26 135 0
P yreant e (%100)
, 8
Anopheles superpictus 0 0 0 0 8 %0,2 (%100) 0
Anopheles maculipenniss.l. | 315 %26 40 (%187) | 21 478 %11,7 128 350 (%73,2)
opheles maculipennis s.1. b v18, (%87,3) b11, (%26.8) 073,
. 8
Culex hortensis 18 %1,5 18 (%100) |0 8 %0,2 (%100) 0
o 400 16 840 13
Culex theileri 416 %34,2 (%96,1) (%3,9) 853 %21 (%98,5) (%1,5)
.. 25 25 13
Culex pipiens s.1. 85 %7 60 (%70,6) (%29.4) 38 %1 (%65.,8) (%34,2)
. 23
Culiseta annulata 11 %1 11 (%100) |0 23 %0,5 (%100) 23
Culiseta longiearolata 47 %3,9 47 (%100) | 0O 0 0 0 0
. 18
Culiseta subochera 0 0 0 0 18 %0,4 (%100) 0
Coquillettidia richiardii 0 0 0 0 8 %0,2 (%100) 0
Toplam 1216 4145

orneklenmis olan Cx. laticinctus, Cx. tritaenihorynchus, Cx. martinii,
Cx. mimeticus, Cx. modestus, Cx. territans, Cx. tritaeniorhynchus, Ae.
caspius ve Kars Platosu'ndan érneklenmis olan Ae. subdiversus,
Cx. torrentum, Cx. quinquefasciatus, Ae. annulipes, Cs. alaskaensis
ve Ae. cyprius ile her iki alanda beraber 6rneklenmis olan
An. caviger, Cx. laticinctus ve Cx. tritaenihorynchus tirleri bu
calismada 6rneklenememistir. Ayrica alanda daha énceki yapilan
calismalarda Aras Vadisinde Ae. dorsalis olarak verilen tiiriin
daha sonra yapilan oOrneklemelerde Ae. caspius tird oldugu
belirlenmigtir ve sonra yapilan tiim c¢aligmalarda tur Ae. caspius
olarak verilmigtir.

Entomolojik ¢aligmalar i¢in ¢ok farkli 6rnekleme teknikleri
kullanilirken, sivrisinekler i¢cin kullanilan érnekleme teknikleri
ucan erginler, dinlenen erginler, larva ve yumurta 6érneklemesi
olarak doért ana kategori altinda toplanabilir (25). Hangi
yontemin kullanilacag: calisma amacina, hedef tiirlere ve calisma
alaninin cevresel kogullarina goére oldukca degisiklik gosterir.
Karbondioksit, koku, konak ve 11k gibi ¢ekici uyaranlar gonotropik
déngunin farkli evrelerinde olan ya da konak arayisinda
olan sinekleri yakalamak i¢in olduk¢a kullanigh olurken, agiz
aspiratorleri ile yapilan caligmalar icerilerde dinlenen ve tuzaklara
ilgi gostermeyen Cx. pipiens tiirii ve bazi Anofeles tiirti sinekleri
yakalamak icin daha kullamigh olabilmektedir (25). Bu ¢alismada
da tim alan icinde 6zellikle An. maculipennis s.s. tiriine ait
orneklerin 151k tuzaklarinmi cok fazla tercih etmedikleri (%21,2)
ve bu tirin bireylerini gin icinde dinlenme halindeyken agiz
aspiratorleriyle érneklemenin ¢ok daha bagarili sonuglar verdigi
tespit edilmigtir (%78,8). Ayrica Cx. territans tiriinin Igdir
Ovasi’'nda daha 6nce 1sirma aktivitesi calismasinda insan tuzaklar
kullanilarak 6rneklenebilip 151k tuzaklarinda érneklenememesi

de 6rnekleme yontemleri ve bu yéntemlerle toplanacak tirlerin
varhigimin farkhiigina igaret etmektedir (21). Larva érneklemesi
ise tiirlerin iireme alanlarimin tespiti yapilabildigi icin 6zellikle
kontrol c¢aligmalar1 ve strveyans caligmalar1 ve icin oldukca
6nemlidir. Tuzaklara gelmeyen, ya da nadir olarak gelen tiirler,
sadece belli kisa periyodlarda tespit edilebilen tiirler ile insan
yerlesiminden uzak alanlarda bulunan tiirleri 6rnekleyebilmek ve
daha ¢ok larva ¢aligmalariyla miimkiin olmaktadir. Yine tuzaklara
ilgi gostermeyen bazi tiirler icinse yumurtlama alanlarinin
taklit edilerek olusturuldugu ovitraplar (yumurta tuzaklari)
olduk¢a kullanighdir. Bu nedenle ¢aligma yapilan alanlarda larva
ve ergin tir kompozisyonlarmin farklilik géstermesi olduk¢a
beklenen bir sonugtur. Ergin olarak 6rneklenen tiirler alanda
daha 6nce yapilan dar 6lgekli caligmalarla olduk¢a benzer tiir
kompozisyonu vermistir. Bu sonuclar bir alanda sivrisinek tirleri
tizerinde yapilacak siirveyans ve kontrol ¢alismalarinda farklh
6rnekleme yontemlerinin beraber kullanilmasinin énemini agtk¢a
gostermektedir.

Culex theileri Tirkiye'de Akdeniz, Ege, Karadeniz, Orta Anadolu
ve Kuzey Dogu Anadolu iklimsel bélgelerinde olduk¢a yaygin
olarak bulunan bir tirdir (26-29). Cx. theileri cok farkli tireme
alanlarini kullanabilen ve adaptasyon yetenegi yiiksek olan bir tiir
olup, ayn1 zamanda diger turlerin olmadig1 ya da nadir bulundugu
habitatlarda yiksek yogunluklara ulagabilmektedir (29). Cx.
theileri yayilim alaninin genisliginin yani sira, tagidig: arboviriisler
ile vektoriyel olarak da 6nemli bir tiirdiir. Tir, BNV nin potansiyel
bir vektoriidiir (30-32). Ergiinay ve ark. (33) tarafindan Tiirkiye'de
yapilan bir calismada ise turiin Cx. theileri flavivirus ile enfekte
oldugunu ortaya ¢ikarmigtir.
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Culex pipiens s.1., diilnyada en yaygin gériilen sivrisinek tiirlerinden
biridir ve bu tir kirsal alanlara gére daha ¢ok kentsel alanlardaki
habitatlarda yiiksek popiilasyon yogunluklarinda bulunur (34).
Bu tiir Cx. pipiens biotip pipiens ve Cx. pipiens biotip molestus olarak
2 farkh form icerir. Cx. pipiens s.l. firsat¢i bir 1sirma davranigina
sahiptir ve bu egilimin tiirin BNV (34) Dirofilaria (D.) immitis
(35) ve USUV RNA viriisii (36) gibi arboviriislerin amplifikasyon
konaklarindan insanlara iletiminde primer vektér olarak rolinii
artirabildigini géstermistir. Caligmamizda tirtin biotip ayrimina
dair herhangi bir molekiiler ayrim yapilmadigindan Cx. pipiens s.l.
olarak verilmisgtir.

Antropofilik bir tar olan Ae. caspius, arboviriis bulagmasinda
6nemli bir rol oynar. Bircok yerde BNV’nin potansiyel
vektorlerinden biridir (37-39). Ayrica, laboratuvar ¢aligmalar: Ae.
caspius’un chikungunya viriisii (40) ve Rift Valley atesi (41) icin de
potansiyel vektor olabilecegini gostermistir.

Cx. theileri, Cx. pipiens ve An. maculipennis s.l., Ispanya (42,43)
ve Morchén ve ark. (43), italya (44,45), Turkiye (46), Ae. caspius
ise Ttalya'da, D. immitis'in dogal vektérleridir (45). Diger bir
calismada, yine Cx. theileri, Cx. pipiens, An. maculipennis ve Ae.
caspius, Portekiz’in ti¢ farkll bélgesinde D. immitis'in potansiyel
vektorleri olarak tanimlanmigtir (47).

Anopheles maculipennis grubu sivrisinekler icerisinde izomorfik
tirleri barindirdigindan sistematikteki yerleri ¢ok uzun yillar
boyunca tartigmali olarak kalmigtir. Turkiye'de ise bu gruba ait
dort tirun (An. maculipennis s.s., An. melanoon, An. sacharovi, An.
messae), varligi rtDNA-ITS2 ve COI sekans analizleri sonucunda
kesinlik kazanmigtir (7,48,49). Calismamizda kompleks ayrimina
dair herhangi bir molekiiler ayrim yapilmadigindan dolay: tespit
edilen An. maculipennis gruba ait érnekler An. maculipennis grup
olarak belirtilmigtir.

Anopheles maculipennis kompleksine ait ikiz tirler, Avrupada
Plasmodium’un etkin vektoérleri olarak bilinmektedir (50).
Turkiye'deki sitmanin baglica tagiyicisi, An. sacharovidir ancak
An. superpictus ve Anopheles maculipennis s.s.de ikincil vektérler
olarak rol oynayabilir (51,52).

Kuglu (23), Aras Vadisi ve Kars Platosu'nda yaptig1 calismada An.
maculipennis s 1., Ae. caspius, Cx .pipiens, Cx. theileri tiirleri beraber
An. hyrcanus tirinin de Kars Platosu ve Aras Vadisinde BNV i¢in
potansiyel vektér tiirler olduklarini ortaya ¢ikarmugtir (23). Aras
Vadisi'nde yapilan bagka bir calismada da yine An. maculipennis s 1.,
Ae. caspius, Ae. vexans Cx. pipiens, Cx. theileri turlerinin D. immitis
ve D. repens turleri i¢in potansiyel vektor tiirler oldugu, An. hyranus
tirtinin ise olas: vektor tiir oldugu tespit edilmistir (24).

SONUC

Bu sonuglar tespit edilen tiirlerin ¢alisilan alanlar i¢in de oldukc¢a
onemli vektor tirler oldugunu ve tiim alanlarda hem sitma
hem de diger 6nemli arboviriislerin varhigma dair ¢ok daha
kapsamh caligmalar yapilmas: gerekliligini ortaya koymaktadur.
Bu caligmalar hem alandaki hem de Tirkiye'deki sivrisinek
literatiiriine katk: saglayabilecek, hem de miicadele caligmalarina
temel olusturulacak bilgiler elde edilmesine ve eradikasyon
programlarinin geligtirilmesine destek olacaktir.

* Etik
Etik Kurul Onayz: Sivrisinek 6rneklemesi icin etik kurul formuna

ihtiya¢ duyulmamugtr.
Hasta Onayn: Thtiya¢c duyulmamistir.

Hakem Degerlendirmesi: Editérler kurulunda olan kisiler
tarafindan degerlendirilmistir.

Finansal Destek: Yazar tarafindan finansal destek almadig:
bildirilmigtir.
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Antalya ilinde Ev Sinegi (Musca domestica L.)
Popiilasyonlarinin Thiamethoxam’a Karsi Direnc
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Determination of Resistance Levels Against Thiamethoxam in house fly
(Musca domestica L.) Populations in Antalya
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Amag: Musca (Diptera: Muscidae) cinsi icerisindeki bircok sinek turi bakteriler, mantarlar ve parazitler gibi patojenlerin
bulasmasinda énemli bir rol oynamaktadir. Ev sinegi Musca domestica L., bu cinsin tirleri arasinda iyi bilinenlerden biridir. Bu
calismanin amaci Antalya’'min Kemer, Serik, Dégsemealts, Kepez ve Konyaalt: ilcelerinden toplanan ev sinegi popiilasyonlarimin
thiamethoxam’a direng seviyelerinin belirlenmesidir.

Yontemler: Ev sinekleri 2017 yili Haziran ve Kasim aylar1 arasinda ahirlardan atraplar yardimiyla toplanmigtir. Toplanan ev
sinekleri tiil kafeslere konularak, 4-6 saat icerisinde laboratuvara getirilmistir. Diren¢ seviyelerinin belirlenmesinde F3 nesilleri
kullanilmigtir. Bu ¢aligmada 6liim dozu (LD) ve diigiis siirelerinin (KT) belirlenmesi i¢in thiamethoxam'in en az dért dozu
kullanilmigtir. KT, degerini belirlemek i¢in ev sinekleri bes dakikalik araliklarda bir saat boyunca gozlenmistir. Biitiin testler
kontrol grubu da dahil olmak tizere i¢ kez tekrarlanmigtir. Olen ev sinegi say1s1 24 saat sonra kaydedilmis ve 6liim oranlari ile diisiis
oranlar1 SPSS istatistik programi kullanilarak kargilagtirilmistir. LD, | degerleri ile KT, | degerleri probit analiz program kullanilarak
belirlenmistir. Direng katsayisi, hesaplanan LD, degerlerinin hassas Diinya Saghk Orgtii popiilasyonun LD, degerine bélinerek
hesaplanmigtur.

Bulgular: Bu arastirma sonuglarina gére, Antalya'daki érnekleme yapilan tiim lokasyonlarda thiamethoxam’a kars: ¢ok yiiksek
direng seviyeleri bulunmustur.

Sonug: Ev sineklerinde direng gelisimini énlemek ve azaltmak i¢in entegre zararh kontrol yontemleri uygulanmalidur.

Anahtar Kelimeler: Antalya, direnc, toksisite, Thiamethoxam, ev sinegi

ABSTRACT

Objective: Many fly species belonging to the genus Musca (Diptera: Muscidae) play a significant role in the transmission of
pathogens like bacteria, fungi, and parasites. Among the species of this genus, the house fly Musca domestica L. is well-known.
This study aimed to determine the level of insecticide resistance against thiamethoxam in house fly populations collected from the
Kemer, Serik, Dégemealts, Kepez, and Konyaalt: districts of Antalya.

Methods: Adult house flies were collected using sweep nets from livestock farms between June and November 2017. The
collected flies were transported in fine muslin cages within 4-6 hours. The F3 generation of the flies was used for determining the
resistance levels. In this study, at least four application doses of thiamethoxam were used for determining lethal doses (LD) and
knock down times (KT). To determine KT, the flies were examined for 1 h at 5 min intervals and the affected flies were recorded.
All toxicity tests were repeated thrice in the flies, including those in the control group. After 24 h, the number of dead flies was
recorded and the percentage mortalities and knock down rates were compared and analyzed using the SPSS analysis program. LD, |
and KT, values were determined using a probit analysis program. Resistance factor was calculated by dividing the determined LD,
value by the standard World Health Organization sensitive reference LD, value.

Results: In this study, very high resistance levels against thiamethoxam were observed in flies sampled from all locations in
Antalya.

Conclusion: To prevent and reduce resistance development in house flies, integrated pest control methods should be applied.
Keywords: Antalya, resistance, toxicity, thiamethoxam, house fly
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GIRig

Zararhh bocekler arasinda miicadelesi en fazla yapilan ve halk
arasinda karasinek olarak bilinen Musca domestica L. (Diptera:
Muscidae) literatiirde ev sinegi (house fly) olarak bilinir (1). Ev
sinekleri yuizden fazla insan ve hayvan hastaliginin patojenine/
etkenine vektorlik yapmaktadir (2,3). Ev sinekleri beslenme
sirasinda ortamdaki besin maddeleri veya organik atiklar tizerine
agiz salgilarim1 birakmakta, vakum etkisi ile bu maddeleri
kursagina cekmektedir. Tukrik salgisini beslendigi yiizeylere
birakan bu canli bu yolla sindirim sistemlerinde bulunan bir¢ok
mikroorganizmanin yayilmasina neden olurlar (4). Ayrica
ozellikle buytukbas hayvan yetistiriciligi yapilan isletmelerde
hayvanlarin tizerine konma ve cevresinde rahatsiz edici gekilde
u¢ma davranisi ile hayvanlarin strese girmelerine neden olarak et
ve siit verimliliginde dusiise neden olmaktadirlar (1,3).

Uyum yeteneklerinin ¢ok iyi olmasi, hizhi bagkalasim gecirmeleri
ve bir defada yiizden fazla yumurta birakabilmeleri gibi sebeplerle
ev sinekleri ile miucadele olduk¢a zordur (1). Ev sinegi ile
miicadelede temelde biyolojik, mekanik, kiltiirel ve kimyasal
miicadele calismalarini koordineli sekilde iceren entegre miicadele
seklinde yapilmakla birlikte son yillarda kimyasal miicadelenin
agirhg artmistir (1,4).

Insektisit direnci; bir zararh popilasyonuna uygulanan
insektisitin uzun stre kullanilmas: sonucu, iriine hassasiyetin
azalmasiyla yeterli etkiyi gosterememesidir (5). Diren¢ genetik
adaptasyondur ve son yarim aswda insektisitlerin ¢cok fazla
kullanilmas: sonucu béceklerde hizla direng¢ gelismistir (5,6).
Bazi bolgelerde gereginden fazla miktarlarda ve sik insektisit
kullanilmas: ev sineklerinde de diren¢ gelisimini tetiklemigtir
(1,6). Gerek diinya genelinde gerekse tilkemizde ev sineklerinde
direng tespiti izerine ¢aligmalar yapilmistir (1,3).

Neonikotinoid sinifi insektisitler (thiamethoxam, acetamiprid,
imidacloprid vb.) nikotinin sentetik tiirevleri tirtinler olup, mide,
temas ve sistemik etkiye sahip genis spektrumlu insektisitlerdir.
Tarimda ¢ok sayida bitki zararhisina kullamimlarinin yani sira
halk saghg: zararhlarina karsi ozellikle ev sineklerine kars:
miicadelede kullanilmaktadirlar (7-9). Thiamethoxam genis
spektrumlu bécek olduriici 6zelliklere sahip bir nikotinoid
bilesigidir (10). Ulkemizde tarim ve halk saglig1 zararlilarina kars
ruhsatlandirilmis ¢ok sayida iirtin bulunmaktadir.

Bu aragtirmanin amac iklimi ve cografik ozellikleri ile ¢ok
sayida zararh tiire gelisim olanag: sunan ve 6rti alti tarim (sera)
yetistiriciliginde tilkemizde ilk sirada yer alan Antalya ilinde ev
sineklerinde (M. domestica) thiamethoxam’a karg1 direng gelisip
gelismediginin belirlenmesidir.

YONTEMLER

Ev Sineklerin Toplanmasi

Bu calismada kullanilan ev sinekleri Antalya ilinin bes ilgcesinden
(Désemealty, Kepez, Serik, Konyaalt: ve Kemer) biityiikbas hayvan
yetistiriciligi yapilan barinaklardan til atrap ile toplanmugtir.
fcerisinde nemli pamuk ve seker bulunan till kafesler ile
laboratuvara taginan sinekler burada temiz kafeslere alinarak,
icerisine siit, seker ve su birakilarak yeni nesiller elde edilmistir.
Duyarh popiilasyon (DSO), Pavia Universitesinden (talya) 2002
yilinda Dr. Oner Kogak (Hacettepe Universitesi) tarafindan
alinmis olup halen hicbir pestisite maruz kalmadan laboratuvar

ortaminda yetistirilmektedir. Ev sinekleri 12 saat karanlk, 12
saat aydinlik fotoperiyot kogullarinda, 26+2 °C sicaklikta, 60+%5
nem oranina sahip insektaryumda yetistirilmigtir.

insektisit

Thiamethoxam (%97 saflik; CAS number 153719-23-4) Jiangsu
Inter-China Group Co. firmasindan temin edilmistir.

Direng Testleri

Diren¢ testleri standart satth metodundan faydalamilarak
yapilmigtir (11). Turkiye’de Saghk Bakanhgimin biyosidal irin
etiketlerinde 6nerdigi etiket dozunun (0,125 g ai/m?) altinda ve
tistiinde olmak iizere (0,1, 1, 2, 4 g ai/m®) dért farkl doz araziden
toplanan popiilasyonlar tizerinde test edilmistir. Asetonda stok
cozeltileri hazirlanan thiamethoxam 600 cm? yiizey alanina sahip
bir litre kapasiteli cam kavanozlarin i¢ yuzeylerine uygulamis
ve aseton uc¢urulmugtur. Bu kavanozlara her bir tekrar icin
2-4 gun yaginda olan ev sinegi erginlerinden en az 10 adet
yerlegtirilmigtir. Ev sineklerinin diistigleri 5 dk araliklar ile 60 dk
kaydedilmigtir. Ev sinekleri 60 dk test yiizeylerine temas etmis ve
bu siirenin sonunda test edilen sinekler icerisinde su emdirilmisg
pamuk birakilan temiz kavanozlara alinarak, kavanozlarin
istleri parafilm ile kapatilmis ve sineklerin hava almalar: i¢in
insilin enjektori ile kigiik delikler agilmigtir. Yirmi Dért saat
sonunda 6len birey sayilar: kaydedilmistir. Her doz ve popiilasyon
icin testler en az 3 kez tekrarlanmistir. Kontrol gruplan icin
kavanozlar icerisine sadece aseton yayilmig ve buharlagip u¢gmasi
saglanmigtir. Tim denemeler 12 saat aydinlik, 12 saat karanlik
kogullarina, 26+2 °C sicaklikta, 60+%5 neme sahip laboratuvar
ortaminda gerceklestirilmigtir.

istatistiksel Analiz

Lethal doz (LD),, ve knock time (KT),, degerleri Stat Plus probit
analiz programiyla hesaplanmistir. Direng katsayilari ahirlardan
toplanan popiilasyonlarindan elde edilen LD, degerlerinin
duyarh popiilasyondan elde edilen LD, degerine bolinmesi ile
belirlenmigtir. Diren¢ durumunun belirlenmesinde Khan ve ark.
(12) yaymm dikkate alinmigtir. Bu yayina gére direng¢ katsayisi
(DK) orani 2-20 ise dugiik, 21-50 arasinda orta direng, 51-100
aras ise yuksek diren¢ ve 100’den fazla ise ¢ok yiiksek direng
olarak yorumlanmusgtur.

BULGULAR

Antalya ilinin beg farkl ilcesinden toplanan popiilasyonlar ile
DSO popiilasyonlarinin her bir doz icin 24 saat sonunda elde
edilen 6lium oranlar: probit analiz program ile degerlendirilerek
LD,, degeri hesaplanmistir. Tablo 1'de ilge poptilasyonlarn farkl
dozlardaki 24 saat sonundaki 6liim oranlar1 ve KT, degerleri,
Tablo 2'de LD, degerleri ve direng katsayilar: verilmistir. Genel
olarak degerlendirme yapildiginda doz arttikca 6lim oram
artmaktadir.

Kemer ilcesinden toplanan popiilasyonda yapilan direng testlerinin
sonuglar1  degerlendirildiginde  thiamethoxamin  dugtriict
etkisinin oldugu ancak éldiirticii etkisinin disiik oldugu tespit
edilmistir. Thiamethoxam miktar1 arttik¢a ve bireyin temas siiresi
arttikca %50 disiis oraninin biraz tstiine ¢ikildig: saptanmusgtur.
Altmis dk sonunda en yiksek knock down orami %62,6 ile
thiamethoxamin 4 g ai/m® dozu olmustur. Bu aktif maddenin
swrastyla 2 gai/m” (%62,5), 1 gai/m* (%41,7) ve 0,1 gai/m? (%27,9)
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dozlar: belirtilen diisiis oranlariyla takip etmektedir. Yirmi dort
saatin sonunda 6lim oranlarina bakildiginda thiamethoxamin 4
g ai/m? dozunda %78,9 6liim orani ve 2 g ai/m” dozunda %58,3
olim orami ile %50 6lim oraninin tizerine ¢ikilabilmistir. Bu
aktif maddenin sirasiyla 1 g ai/m?® dozunda %24,5 ve 0,1 g ai/m?
dozunda %3,7 oraninda 6lim tespit edilmistir (Tablo 1). Direng
testlerinin sonuglar1 degerlendirildiginde DSO test kriterlerine
gore ev sineklerinin thiamethoxam aktif maddesine 172000 kat
direnc gelistirdigi tespit edilmistir (Tablo 2).

Kepezilcesinden toplanan popiilasyonda yapilan direng testlerinin
sonuglar1 degerlendirildiginde thiamethoxam aktif maddesinin
farkli dozlarinin hepsinde disiirtct ve éldirtcu etkisinin %50
oranmnin altinda kaldig: belirlenmistir. Altmig dk’nin sonunda
dustirtct etkileri incelendiginde en yiksek distrucu etki %48,5
oraniyla 4 g ai/m® dozunda gézlenmistir. Bu dozu sirasiyla 1 g ai/
m?* (%43,9), 2 g ai/m” (%43,9) ve 0,1 g ai/m? (%2,6) dozlar takip
etmigtir. Oranlar incelendiginde aktif maddenin dozu artirildik¢a
ve popiilasyonun temas siiresi artirildik¢a diisiis oranlarinda da
artig oldugu tespit edilmigtir. Yirmi dért saatin sonunda 6liim
oranlar1 incelendiginde thiamethoxam aktif maddesinin 2 g ai/
m® dozu %34,74 orani ile en yiiksek 8lim oranina sahiptir. Bu
dozu sirastyla thiamethoxam aktif maddesinin 4 g ai/m® (%33,7)
dozu, 1 g ai/m® (%25,0) dozu ve 0,1 g ai/m? (%5,1) dozu takip
etmektedir (Tablo 1). Kepez ilcesinden toplanan ev sineklerinde
DSO test kriterlerine gére yapilan direng testlerinde 531000 DK
ile ¢ok yitksek direng tespit edilmistir (Tablo 2).

Serik ilcesinden toplanan popiilasyonda yapilan direng testleri
sonuglar1 degerlendirildiginde dusiiriicii etkisinin oldugu, élum
etkisinin digiik oldugu tespit edilmigtir. Thiamethoxam aktif
maddesinin digiirici etkisi incelendiginde popiilasyonun etken
madde ile temas stiresi arttikca digiirticii etkisinin arttigi ancak
dozun miktar1 arttik¢a dalgalanmalar gosterdigi belirlenmistir.
Altmis dk sonunda en yuksek diistrticii etki thiamethoxam aktif
maddesinin 1 g ai/m* dozunda %73,9 oraniyla belirlenmistir. Bu

dozu 4 g ai/m? (%65,2) dozu, 0,1 g ai/m? (%53,7) dozu ve 2 g ai/
m? (%46,8) dozu takip etmistir. Yirmi dort saatin sonunda éliim
oranlari incelendiginde ise biraz daha farkli bir sonug elde edilmis,
thiamethoxam aktif maddesinin 4 g ai/m” dozu %57,6 orani ile en
yiiksek 6ldiriicii etkiyi géstermistir. Bu dozu 1 g ai/m? (%49,3),
2 g ai/m® (%41,5) ve 0,1 g ai/m* (%37,1) dozu takip etmistir.
Olam oranlar incelendiginde 6ldiiriict etkisinin sadece 4 g ai/
m? dozunda %50 oraninin biraz tizerine gectigi, diger dozlarin bu
oranin altinda kaldig tespit edilmigtir (Tablo 1). Serik ilcesinden
toplanan popiilasyonun direng testleri sonuglar1 incelendiginde
thiamethoxam aktif maddesine 114000 kat direng gésterdikleri
tespit edilmigtir (Tablo 2).

Désemealt: ilcesinden toplanan popiilasyonda DSO  test
kriterlerine gore yapilan direng testlerinde diistirticii etkisinin 4 g
ai/m? dozunda %50 oranina ulagtig1, daha alt dozlarda ise %22-30
oranlariarasindakaldig tespit edilmistir. Ayrica 6ldiriicii etkisinin
de 2 g ai/m® ve tizeri dozlarda %50 oraninm gectigi belirlenmistir.
Altmis dk sonunda thiamethoxam aktif maddesinin 0,1 g ai/m®
dozunda dugtrici etkisi olmadif: tespit edilmistir. En yuksek
dustrtct etki %53,50 orami ile 4 g ai/m® dozunda gézlenmis,
bu dozu sirasiyla 1 g ai/m? (%29,95) dozu ve 2 g ai/m” (%22,50)
dozu takip etmigtir. Yirmi dért saatin sonunda degerlendirilen
6lim oranlari incelendiginde 4 g ai/m* dozu %77,4 6lim orani,
2 g ai/m® dozu %72,5 6lum oram ile popiilasyonun %50 oranini
gecmistir. 0,1 g ai/m” dozunda 6liim gerceklesmemistir. 1 g ai/m?
dozu %37,8 6liim orani ile %50 oraninin altinda kalmigtir (Tablo
1). Thiamethoxam aktif maddesinin Désemealt: popilasyonu
ile yapilan direng testlerinde 139000 kat direng tespit edilmigtir
(Tablo 2).

Konyaalt: ilgesinden toplanan popiilasyonlarda thiamethoxam
aktif maddesinin en yiiksek diistrtci etkisi %70,5 orani ile 4 g
ai/m?® dozunda gériiliirken, bu dozu 1 g ai/m? (%43,3) dozu, 0,1
g ai/m? (%36,8) dozu ve 2 g ai/m* (%4,4) dozu takip etmistir.
Dugtiriict etkinin popiilasyonun etken madde ile temasi arttik¢a

Tablo 1. Antalya'da ev sineklerinin farkli thiamethoxam dozlarina 24 saat maruziyet sonrasi 6liim degerleri (%), KT, (dk) degerleri

(Ortalama + SH)

. Doz (gr ai/m?)
POPULASYON
0,1 1 2 4 Kontrol

24 saat 6lim (%) 3,7+3,7 24,5+10,3 58,3+12,9 78,9+7,8

KEMER KT, (dk) 161,1+70,5 74,6+7,2 51,4+8,5 41,0+2,8 0,0+0,0
(maks-min limit) (96,6-641,2) (63,6-93,0) (39,2-82,2) (35,6-48,6)
24 saat 6lim (%) 51429 25,0+9,0 34,7+7,3 33,7+7,2

KEPEZ KT, (dk) T 95,3+10,9 69,1+4,8 61,4+5,5 6,6+4,3

50 . Hesaplanamadi

(maks-min limit) (79,8-125,3) (61,5-81,0) (52,8-75,1)
24 saat 6lim (%) 37,1+13,8 49,3+9,0 41,5+2,5 57,6+3,8

SERIK KT, (dk) 63,1+4,4 32,0+1,3 57,8+7,3 38,6+1,4 8,7+5,0
(maks-min limit) (55,9-73,9) (29,5-34,8) (46,5-81,6) (36,0-41,7)
24 saat 6lum (%) 00 37,8+22,0 72,5+1,4 77,4+7,6

DOSEMEALTI KT, (dk) H’esa lanamad 129,1+25,7 139,6+27,8 66,5+4,3 5,8+2,9
(maks-min limit) P (95,7-208,1) (104,0-226,0) (59,6-77,0)
24 saat 6lim (%) 10,0+5,7 25,5+10,6 90.2+4.2 63,2+9,2

KONYAALTI KT, (dk) 158,4+63,8 80,2+8,0 He’sa_ 1;1namad1 31,0+1,5 7,4+7,5
(maks-min limit) (95,5-550,6) (68,1-101,0) P (28,2-34,2)

} Doz (gr ai/m?)

DSO (duyarh) 0,00001 0,0001 0,001 0,01 ve 0,1 Kontrol
24 saat 6lum (%) 50,8+23,9 79,9+8,4 82,9+3,5 100 15,6+4,3

DSO: Duyarh popiilasyon, KT: Disiis siiresi
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Tablo 2. Antalya'dan toplanan ev sineklerinin LD, degerleri, direng katsayilar1 ve diren¢ durumlar

1?:1!; eekleme yapilan LD, (gr ai/m?) :l(:gke:'li'e x?) P zzse"!:;all:; :::;:::‘ Diren¢ durumu
Kemer 3(’):712‘?;’;);9) 5,67 0,05 172000 Gok yiiksek direncli
Kepez ?2”391 (;_r_ 21’;2 0 0,01 0,90 531000 Gok ytiksek direncli
Serik 2(’)’1; 51_ (;”S;i) 0,002 0,96 114000 Cok yitksek direncli
Dogemealts (1(’)’319;_ ?3’,56’57) 2,19 0,33 139000 Cok yitksek direncli
Konyaalt1 ?(’),702 9i_ i’:i 97) 14,63 0,0007 472000 Gok yiiksek direncli
DSO (duyarly) ?6(-)8,%%5?’0000 113 0.76

DSO: Duyarh popiilasyon, LD: Olim dozu

daha fazla oldugu tespit edilmigstir. Yirmi dért saatin sonunda
6lim oranlarina bakildiginda 4 g ai/m® dozu %63,2 orani ile en
cok oldirtcii etkiyi gosteren ve etkisinin %50 oranini gectigi tek
dozdur. Bu dozu swrasiyla 1 g ai/m?® (%25,5), 2 g ai/m” (%20,2)
ve 0,1 g ai/m? (%10,0) dozlar takip etmistir (Tablo 1). Yapilan
direng testleri sonucunda elde edilen veriler degerlendirildiginde
Konyaalt1 populasyonunda 472000 DK ile ¢ok yitksek direng
geligtirdikleri tespit edilmistir (Tablo 2).

DSO popiilasyonuna 0,00001, 0,0001, 0,001, 0,01 ve 0,1 g ai/m®
olmak tizere 5 farkh thiamethoxam dozu uygulanmis ve kontrol
grubunda da sadece aseton uygulamasi yapilmigtir. Belirlenen
tum dozlar Turkiye'de Saglik Bakanhigimin énerdigi dozun (0,125
g ai/m?) altinda belirlenmistir. Doz miktar arttikca diisiiriicii
etki (knock down) oranlarinda %100% yakin olacak degerler
tespit edilmigtir. Altmis dk sonunda en yiiksek disturici etki
thiamethoxam 0,01 g ai/m*de %97,1 olarak belirlenmigtir. En
diisiik knock down etki ise uygulamadaki en digitk doz olan
0,00001 g ai/m”de %22,48 olarak tespit edilmistir. Yirmi dort
saatin sonundaki 6lim miktarlar1 incelendiginde doz miktar
ile 6lum oranlar1 arasinda paralellik oldugu tespit edilmistir. En
diisiik doz olan 0,00001 g ai/m*de bile %50,8 6lim oramni tespit
edilerek popiilasyonun %50’sinde etkin oldugu gézlenmistir. 0,01
gai/m®ve 0,1 gai/m”de ise popiilasyonun tamaminda 8liim tespit
edilmistir. DSO popiilasyonuna ait sonuclar Tablo 1'de verilmistir.

TARTISMA

Ulkemizde pestisit kullaniminda yillar arasinda yiiksek oranlarda
artis gorilmektedir. Bu artisin sebepleri arasinda artan nifusa
yetecek uriin tretilmek istenmesi, tarima elverigli arazilerin
kalitesinde azalma, kiiresel iklim degisikligi ve zararh canlilarin
daha genis alanlara yayilmasi gosterilebilir. Antalya'da tarim,
hayvanalk ve ortu alti tarimin (seracihigin) fazla yapilmasi,
turizm sehri olmasi, iklimi ve bitki értustnin bocek gelisimine
elverigli olmasi nedeniyle maalesef bircok bolgede bilingsiz
pestisit kullanimi séz konusudur.

Antalya ili 5 farkli ilgesinden toplanan ev sinegi popiilasyonlar
ile yaptigimiz caligmada tiim popiilasyonlarda binlerce kat direng
tespit edilmigtir. Bu calisma ile thiamethoxama en direngli
poptilasyon LD, icin 531000 kat direng ile Kepez il¢esi, en dustk
LD, i¢in 114000 kat direng ile Serik ilcesi olmustur. Bu bélgedeki
sonuglar degerlendirildiginde diger bélgelere nispeten turizmden

uzak kalan, hayvanaligin yogun olarak yapildigi Kepez ilesi ev
sineklerindeki thiamethoxam direncinin hayvan yetistiriciligi
yogunlugu ile iligkisinin paralel oldugunu gostermistir. Kepez
ilcesinde en yogun ve duzenli insektisit uygulamalarinin
yapiliyor olmasi ve ilce yakininda mezbaha olmasi da bu sonuglar
almamizda etkili olmustur.

Yaptigimiz ¢alisma ile diinya genelinde yapilan c¢aligmalar
birlikte degerlendirildiginde ev sineginin neonikotinoid grubuna
ait insektisitlerinde icinde yer aldigi bircok insektisite kars:
diren¢ kazandigi sonucunu goéstermektedir (13-16). Direng
olusmus poptilasyonla savagim, heniiz olugsmamus veya disgiik
katsayida olugmus direngle savasimdan ¢ok daha zordur. Bu
sebeple, bu konuda uygulama yapan herkes bilin¢lendirilmeli,
bolgelerin direng haritalar: ¢ikarilmali ve kimyasal miicadelenin
6n planda olmadigi entegre vekt6ér miicadelesi yontemlerinden
yararlanilmalhidir.

Literatiir taramalarimizda ev sineklerinin farkli insektisitlere karg:
direnc gelistirdikleri tespit edilmistir. Ulkemizde Polat ve Cetin
(7) Adana, Kahramanmarag, Gaziantep ve Diyarbakir illerinde
topladiklar: ev sinekleri ile thiamethoxam ve sinerjist piperonil
butoksit (PBO) ile ¢calismalar yapmigtir. Thiamethoxam en yiiksek
olduriicii etkiyi Adana ve Diyarbakir'dan toplanan ev sinegi
popiilasyonunda géstermigtir. PBO ile birlikte kullamldiginda
Kahramanmarag, Adana ve Diyarbakirdaki ev sineklerinde
toksik etkinin arttigini, Gaziantep popilasyonunda ise 6nemli
bir degisiklik olmadigimi tespit edilmigtir. Thiamethoxam'in
uygulama dozunda DSO popiilasyonunda %100 oldiriici
oldugunu gozlemlemistir.

Memmi (13) neonikotinoid olan imidacloprid ve methomyl
insektisitleriyle Antalya, Ankara ve Izmirden topladiklar ev
sinekleri ile arastirma yapmistir. Imidacloprid insektisitine en
yitksek diren¢ Antalya'da tespit edilmistir. Methomyl'e en yiiksek
direnc ise Izmir'de tespit edilmistir.

Khan ve ark. (14) Pakistan'in 8 farkli lokasyonundan topladig:
ev sineklerinde farkh insektisitlerin (organoklor, organofosfat,
karbamat ve piretroit) kullamldigi barinaklar1 se¢mistir. Hicbir
barinakta thiamethoxam kullamlmadigini fakat cevresindeki
piring, pamuk tarlalarinda zararhlar icin thiamethoxam
kullanildigini  belirlemigtir. ~ Toplanan  ev  sineklerinin
thiamethoxama cesitli seviyelerde diren¢ gosterdigini tespit
etmigtir.
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Tiurkiye'de ev sinekleriyle yapilan farkh ¢alismalarda mevcuttur.
Yamanel ve Cakir (15) 11 farkli yerlesim yerinden topladig:
ev sineklerinde diazinon ve paration ile yaptigi caligmalarda
en yiiksek diren¢ Denizli ve Antakya olarak tespit etmistir. Bu
bolgelerdeki yogun insektisit kullanimi bu sonuglarda etkili
olmustur.

Son yillarda yapilan bir calismada Tiirkiye’'nin 10 farkh ilinden
toplanan 17 farkli bélgeye ait ev sinegi popiilasyonlarinda
thiamethoxama agirlikli olarak yiiksek veya ¢ok yiiksek direng
tespit edilmistir (16).

Thiamethoxam insektisiti ile ev sinegi disinda yapilan ¢aligmalar
incelendiginde, diger zararh tiirlerde de direncle karsilasildig:
tespit edilmigtir. Gao ve ark. (17) Cin'de 6énemli bir zararh
olan Frankliniella occidentalisde yaptigi calismada 15,1 kat
thiamethoxam direnci gosterilmigtir. Feng ve ark. (18) Cin'de
Bemisia tabacide 66,3 kat thiamethoxam direnci gelistirdigini
tespit etmistir.

Ulkemizde ve yurt disinda ev sinekleriile ilgili yapilan ¢alismalarda
genel olarak yaptigimiz c¢aligmayla benzer sonuglarin elde
edildigi goérilmektedir. Yaptigimiz arastirmada tim alanlarda
thiamethoxama yiiksek direng tespit edilmisgtir.

SONUC

Bir bolgede tarim zararhlari veya halk zararlilarina karg1 kimyasal
savagimda o bélgede diren¢ olusumlarinin arastirilmas: ve her
alana hedef kimyasaldan uygun dozda kullanilmasi énemlidir.
Hayatta kalan her birey direnci geliserek diger nesillere aktardig:
i¢cin bu durum hem miicadeleyi zorlagtirmakta hem de maddi
zarar ve zaman kaybina neden olmaktadir. Miicadele edilecek
zararlinin yagsam doéngusiiniin ve treme zamanimn bilinmesi
de dogru uygulamay1 yapmada 6nemlidir. Siirekli uygulamalar
yapmak yerine uygun dénemlerde miicadele edilmesini saglar.
Kullanilan pestisitlerin ¢evreye ve hedef disi canlilara olan
zararina dikkat edilmeli, hizli etkili insektisitler kullanilmalidir.
Yaptigimiz calisma ile diinya genelinde yapilan ¢alismalar birlikte
degerlendirildiginde ev sineginin neonikotinoid grubuna ait
insektisitlerinde icinde yer aldig1 bircok insektisite kargi direng
kazandig: sonucunu géstermektedir. Pestisit kullaniminin yitksek
maliyet, cevre kirliligi, hedef dig1 canlilar tizerindeki toksik etkileri,
kalint1 problemi, uzun vadede diren¢ olusumu gibi olumsuz
sonuglar1 géz éntnde bulunduruldugunda gelecek nesillerde bu
durum daha ciddi bir hal alacag: acik¢a gozikmektedir. Direng
olusmug popiilasyonla savagim, heniiz olugsmamis veya diisik
katsayida olugsmus direncle savagimdan ¢ok daha zordur. Bu
sebeple, bu konuda uygulama yapan herkes bilin¢lendirilmeli,
bélgelerin direng haritalar: belirlenmeli ve kimyasal miicadelenin
6n planda olmadig: entegre vektér miicadelesi yontemlerinden
yararlanilmalidur.
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