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Tiirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin c¢ift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eyliil ve Arahk
aylarinda olmak tizere Ui¢ ayda bir yayinlanir 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
tiiriinde yayinladigi yuksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

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

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

Tiirkiye 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
Tirkiye Atif Dizini tarafindan indekslenmektedir.

Makale degerlendirme ve yayin islemleri icin yazarlardan

ticret 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 masraflari  Turkiye Parazitoloji Dernegi
tarafindan karsilanmaktadir. Basili kopyalarda tibbi ilag,
malzeme ve cihaz Ureticilerinin reklamlari yayinlanabilir.
Reklam vermek isteyenlerin Editoryel Ofis ile iletisime
gecmeleri gerekmektedir. Reklam gorselleri sadece Bas
Editor onayi ile yayinlanmaktadir.

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

goruslerini yansitir. Bas Editor, Editorler, Yayin  Kurulu ve
Yayinci, bu gibi yazarlara ait bilgi ve gorisler icin hicbir
sorumluluk ya da ytkiimliliik kabul etmemektedir.
Yayinlanan tiim icerige http:/[turkiyeparazitolderg.org/
tr/Anasayfa adresinden Ucretsiz olarak erisilebilir. Basil
kopyalar Tiirkiye Parazitoloji Dernegi Uyelerine (cretsiz
olarak dagitilir.

Dergide yayinlanan icerigin tim telif haklar Turkiye
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 gegmis bilimsel
literatiiriin], internet araciligiyla; finansal, yasal ve teknik
engeller olmaksizin, serbestce erisilebilir, okunabilir,
indirilebilir, kopyalanabilir, dagitilabilir, basilabilir, taranabilir,
tam metinlere baglanti verilebilir, dizinlenebilir, yazilima veri
olarak aktarilabilir ve her tiirlii yasal amac icin kullanilabilir
olmasi"dir. Cogaltma ve dagitim Uzerindeki tek kisitlama
yetkisi ve bu alandaki tek telif hakki rolii; kendi calismalarinin
bitunligl tzerinde kontrol sahibi olabilmeleri, gerektigi
gibi taninmalarinin ve alintilanmalarinin saglanmasi icin,
yazarlara verilmelidir.

Baski lzinleri

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

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

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

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

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

Turkish Journal of Parasitology is currently indexed in
PubMed/MEDLINE, BIOSIS-Zoological Record, 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,

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 ¢ift-kor hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eyliil ve Arahk
aylarinda olmak tizere ii¢ 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
tirlinde yayinladigi yliksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

Derginin editdryel ve vyayin siiregleri, “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. Tlrkiye Parazitoloji Dergisi'nin editoryel
ve yayin sirecleri, “Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice)”
ilkelerine uygun olarak ytriitiilmektedir.

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabull icin en onemli kriterlerdir.
Gonderilen yazilarin daha once baska bir elektronik ya da
basili dergide, kitapta veya farkli bir ortamda sunulmamis ya
dayayinlanmamis olmasi gerekir. Daha 6nce baska bir dergiye
gonderilen ancak yayina kabul edilmeyen yazilar hakkinda
dergi dnceden bilgilendirilmelidir. Bu yazilarin eski hakem
raporlarinin Yayin Kuruluna gonderilmesi degerlendirme
sliresinin hizlanmasini saglayacaktir. Toplantilarda sunulan
calismalar igin, sunum yapilan organizasyonun tam adi,
tarihi, sehri ve ulkesi belirtiimelidir.

Tirkiye Parazitoloji Dergisi'ne gdnderilen tlim makaleler
cift-kor hakem degerlendirme siirecinden gecmektedir.
Tarafsiz degerlendirme siirecini saglamak icin her makale
alanlarinda uzman en az iki dis-bagimsiz hakem tarafindan
degerlendirilir. Dergi Yayin Kurulu Uyeleri tarafindan
gonderilecek makalelerin degerlendirme siirecleri, davet
edilecek dis bagimsiz editorler tarafindan yonetilecektir.
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 yapilmis deneysel calismalarin
sonuclarini bildiren yazilarda, calismanin yapildigi kisilere
uygulanan prosedirlerin niteli§gi tlimiyle aciklandiktan
sonra, onaylarinin alindigina iliskin bir aciklama ile onay
alinan etik kuruladive onay numarasina makalenin Yontemler

bolimiinde 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 alinmahdir. Hayvanlar tizerinde
yapilan calismalarda etik kurul onaymnin yani sira, hayvanlara
agri, aci ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtilmelidir.

Biitiin makalelerin benzerlik tespiti denetimi, iThenticate
yazilimi araciligiyla yapiimaktadir.

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

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan onerilen yazarhk 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 dnceki son halini gdzden gecirmis ve
onaylamis olmak; VE

4. Calismanin  herhangi  bir bolimiiniin  gegerliligi
ve dogruluguna iliskin sorularin uygun sekilde
sorusturuldugunun ve coziimlendiginin garantisini

vermek amaciyla calismanin her ydniinden sorumlu
olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu
almasina ek olarak, diger yazarlarin c¢alismanin hangi
kisimlarindan sorumlu oldugunu da teshis edebilmelidir.
Ayrica, yazarlar birbirlerinin katkilarinin bitiinligune gliven
duymalilardir.

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 bashk sayfasinda tesekkiir edilmelidir.

Yazarlk haklarina uygun hareket etmek ve hayalet ya da liituf
yazarligin 6nlenmesini saglamak amaciyla sorumlu yazarlar
makale yilikleme siirecinde www.turkiyeparazitolderg.org
adresinden erisilebilen Yazar Katki Formu'nu imzalamal
ve taranmis versiyonunu yaziyla birlikte gondermelidir.
Yayin Kurulu'nun gdnderilen bir makalede “lGtuf yazarlik"
oldugundan siiphelenmesi durumunda s6z konusu makale
degerlendirme  yapilmaksizin  reddedilecektir. ~Makale
gonderimi kapsaminda; sorumlu yazar makale génderim
ve degerlendirme siirecleri boyunca vyazarlik ile ilgili
tlim sorumlulugu kabul ettigini bildiren kisa bir 6n yazi
gondermelidir.

Tirkiye Parazitoloji  Dergisi; gonderilen 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 tirli
finansal destek ya da diger destekler Yayin Kurulu'na beyan
edilmeli ve potansiyel ¢ikar catismalarini beyan etmek
amaciyla ICMJE Potansiyel Cikar Catismalari Formu katki
saglayan tiim yazarlar tarafindan ayri ayri doldurulmalidir.
Editorler, yazarlar ve hakemler ile ilgili potansiyel cikar
catismasi vakalari derginin Yayin Kurulu tarafindan COPE ve
ICMJE rehberleri kapsaminda ¢oziilmektedir.

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

Turkiye Parazitoloji Dergisi ‘ne makale gdnderen yazarlar
makalelerinin telif haklarini Tlrkiye Parazitoloji Dernegi'ne
devretmeyi kabul ederler. Reddedilen makalelerin telif
haklari yazarlarina geri iade edilir. Tlrkiye Parazitoloji Dergisi
her makalenin www.turkiyeparazitolderg.org adresinden
erisebilecediniz  Yayin Hakki Devir Formu ile beraber
gonderilmesini talep eder. Yazarlar, basili ya da elektronik
formatta yer alan resimler, tablolar ya da diger her tiirli
icerik dahil daha 6nce yayinlanmis icerigi kullanirken telif
hakki sahibinden izin almallardir. Bu konudaki yasal, mali ve
cezai sorumluluk yazarlara aittir.

Dergide yayinlanan makalelerde ifade edilen goriisler ve
fikirler Turkiye Parazitoloji Dergisi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci'nin degil, yazar(lar)in bakis agilarini
yansitir. Bas Editor, Editdrler, Yayin Kurulu ve Yayinci bu gibi
durumlar icin hicbir sorumluluk ya da yukimlilik 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 cahismalar ARRIVE ve randomize olmayan davranis ve
halk saghgiyla ilgili calismalar TREND kilavuzlarina uyumlu
olmaldir.

Makaleler sadece www.turkiyeparazitolderg.org adresinde
yer alan derginin online makale yikleme ve degerlendirme
sistemi  lizerinden goOnderilebilir. 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

talepleri ile birlikte yazarlarina geri gonderilecektir.

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

Baslik sayfasi: Gonderilen tim 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 numaralarint,

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

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

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

Ozet: Editore Mektup tiiriindeki yazilar disinda kalan tiim
makalelerin Tiirkce ve Ingilizce 6zetleri olmahdir. Ozgiin
Arastirma makalelerinin  ozetleri "Amag”, "Yontemler",
“Bulgular" ve “Sonuc" alt bagliklarini icerecek bicimde
hazirlanmalidir.

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

Makale Tiirleri

(")ngn Arastirma: Ana metin "Giris", "Yontemler", “Bulgular”,
“Tartisma” ve Sonuc” alt basliklarini icermelidir. Ozgiin

Arastirmalarla ilgili kisitlamalar icin lGtfen Tablo 1
inceleyiniz.
Sonucu desteklemek icin istatiksel analiz genellikle

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

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 gorseller
kullaniimaz.

turkiyeparazitolderg.org
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Derleme: Yazinin konusunda birikimi olan ve bu birikimleri
uluslararasi literatiire yayin ve atif sayisi olarak yansimis
uzmanlar tarafindan hazirlanmis yazilar degerlendirmeye
alinir. Yazarlari dergi tarafindan da davet edilebilir. Bir bilgi
ya da konunun klinikte kullaniimasi icin vardigi son diizeyi
anlatan, tartisan, degerlendiren ve gelecekte yapilacak
olan calismalara yon veren bir formatta hazirlanmalidir.
Ana metin “Giris", "Klinik ve Arastirma Etkileri" ve “Sonuc¢"
boltimlerini icermelidir. Derleme tiirlindeki yazilarla ilgili
kisitlamalar icin litfen Tablo 1'i inceleyiniz.

Olgu Sunumu: Olgu sunumlari icin sinirli sayida yer
ayrilmakta ve sadece ender goriilen, tani ve tedavisi giic
olan hastaliklarla ilgili, yeni bir yontem 6neren, kitaplarda
yer verilmeyen bilgileri yansitan, ilgi cekici ve dgretici
ozelligi olan olgular yayina kabul edilmektedir. Ana metin;
"Giris", "Olgu Sunumu"”, “Tartisma" ve Sonuc" alt bashklarini
icermelidir. Olgu Sunumlariyla ilgili kisitlamalar icin litfen

Tablo 1'i inceleyiniz.

Editore Mektup: Dergide daha dnce yayinlanan bir yazinin
onemini, gbzden 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 Editore Mektup formatinda vyazilarini
sunabilirler. Ozet, anahtar spzciik, tablo, sekil, resim ve
diger gorseller kullanilmaz. Ana metin alt basliksiz olmahdir.
Hakkinda mektup yazilan yayina ait cilt, yil, sayi, sayfa
numaralari, yazi bashgi ve yazarlarin adlari acik bir sekilde
belirtilmeli, kaynak listesinde yazilmali ve metin icinde atifta
bulunulmalidir.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale Sézciik | Ozet Kaynak | Tablo | Resim
tiiri limiti s6zciik limiti | limiti limiti | limiti
o 7yada
Ozglin 250
Aragtirma 3500 (Alt baghikl) =D 6 toplanjlda
15 resim
10yada
Derleme 5000 250 50 6 toplamda
20 resim
10yada
L 1000 | 200 15 Tablo | toplamda
Sunumu :
yok 20 resim
Editore
Tablo | Resim
Mektup 500 Uygulanamaz | 5 ok s
Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmali, ana metin icerisindeki gecis siralarina uygun
olarak numaralandiriimadir. Tablolarin {izerinde tanimlayici
bir bashk yer almali ve tablo icerisinde gecen kisaltmalarin
acilimlari tablo altina tanimlanmahdir. 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 Altyazilan

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yiiklenmelidir. 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 yiiklenmelidir.
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
coziindrliigli 300DPI olmalidir. Degerlendirme siirecindeki
aksaklklari onlemek icin gonderilen butin gorsellerin
¢OzUnlrligt net ve boyutu blylk (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almahdir.

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

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

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

Tuim kaynaklar, tablolar ve resimlere ana metin icinde uygun
olan yerlerde siraylanumara verilerek atif yapiimahdir.
(jngn arastirmalarin kisitlamalari,

yetersizliklerinden Sonuc¢ paragrafi
boliimiinde bahsedilmelidir.

engelleri  ve
oncesi  “Tartisma”

Kaynaklar

Atif yapilirken en son ve en glincel yayinlar tercih edilmelidir.
Atif yapilan erken cevrimici makalelerin DOl numaralari
mutlaka  saglanmalidir.  Kaynaklarin  dogrulugundan
yazarlar sorumludur. Dergi isimleri Index Medicus/Medline/
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Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
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Br J Anaesth 2015; 115: 797-8.
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Turkish Journal of Parasitology (Turkiye Parazitol Derg) is
the double-blind peer-reviewed, open access, international
publication organ of Turkish Society for Parasitology. The
journal is a quarterly publication, published on March, June,
September and December and its publication languages are
Turkish and English.

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

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

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

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

To ensure that the research has been conducted according
to accepted ethical principles, authors should declare
information on ethical compliance. For studies involving
human participants, an approval of research protocols by
the Ethics Committee in accordance with international
agreements (World Medical Association Declaration of
Helsinki “Ethical Principles for Medical Research Involving
Human Subjects,” amended in October 2013, www.wma.net)
is required for experimental, clinical, and drug studies and
for some case reports. Information on patient consent, the
name of the ethics committee, and the ethics committee
approval number should also be stated in the Methods
section of the manuscript. For manuscripts concerning
experimental research on animals, an approval of research
protocols by an Animal Ethics Committee in accordance
with international principles is required. If required, ethics
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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.
orgf/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://turkiveparazitolderg.org/eng/Anasayfa.
Manuscripts submitted via any other medium will not be
evaluated.

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

e 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 (@rant 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,

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

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

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

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

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

Table 1: Limitations for each manuscript type

Type of Word | Abstract Reference | Table | Figure
manuscript | limit | word limit | limit limit | limit
7 or total
Original 250
Article EsL (Structured) E0 6 ?f i
images
Revi 10 or
eview 5000 | 250 50 total of 20
Article 6 .
images
N 10 or
Case Report | 1000 | 200 15 ° total of 20
tables | .
images
. 10 or
flechnical 1500 No abstract 15 e total of 20
Note tables | .
images
Letter to No N di
the Editor 500 No abstract | 5 tables 0 media

Tables

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

Figures and Figure Legends

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

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

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

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

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

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

References

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

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovic¢
M, Gajovi€ O, Lazi¢ Z, et al. Impact of imaging diagnostics
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Pregl 2013; 70: 709-11.
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Diseases. Philadelphia: Lippincott Williams; 2004.p.2290-
308.

Books with a Single Author: Sweetman SC. Martindale the
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Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors.
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York: Thieme; 2003.
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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
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Manuscripts Accepted for Publication, Not Published Yet:
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Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
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Manuscripts Published in Electronic Format: Morse SS.
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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
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it is included in its scheduled issue. A PDF proof of the
accepted manuscript is sent to the corresponding author
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EDITORDEN

2021 yihnin ilk sayisini da Koronaviriis hastaligi-2019 pandemisinin devam ettigi ancak asilamanin da basladigi

bir dénemde ¢ikartmaktayiz.

Bu sayimizi, 9 6zgiin arastirma makalesi, iki derleme ve iki olgu sunumu olmak izere 13 makale ile ctkarmaktayiz.
Ozgiin arastirmalar arasinda; insan ve hayvanlarda kistik ekinokokkozis ile ilgili epidemiyolojik ve taniya yénelik
makaleler, képeklerde leishmaniasis, Leishmania major'a karsi bitkisel ilac denemeleri ve iran’da kutansz
leishmaniasis yayginligi ile ilgili makaleler ve Toksoplazma ile ilgili iki makalemiz bulunmaktadir.

Derleme makalelerimizin biri toksoplazmosisin néropsikolojik etkilerini inceleyen bir makaledir. Digeri ise Tirkiye'de

at, esek ve katirlarda saptanan parazitleri genis kapsamli olarak inceleyen bir analizdir.

Olgu sunumlarinda ise yine oldukga ilging bulacaginizi disindigimiz iki farkli konuda olguya detayli olarak yer
verilmistir.

SCl/SClExpanded 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 &nemli unsurlarindan ve bizleri giglendiren araglarindan biri olan “Tirkiye Parazitoloji

Dergisi“nin bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararl olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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The Efficacy of Hydroalcoholic Extracts of Prosopis
farcta Against Leishmania major
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ABSTRACT

Objective: Cutaneous leishmaniasis caused by Leishmania major (L. major) is an endemic disease in Iran. The current reference
drugs, including Glucantime, possess high toxicity in addition to some side-effects. Therefore, there is a growing interest
in exploring biomedical plants. The goal of the present study was to evaluate the anti-leishmanial activity and cytotoxicity of
hydroalcoholic extracts from Prosopis farcta (P. farcta) over promastigote and amastigote forms.

Methods: This study was performed at the Iran Birjand University of Medical Sciences, during the year 2019. In this study,
the hydroalcoholic extracts of the stems, leaves (LE) and fruits (FE) of P. farcta were obtained. The anti-leishmanial activity was
assessed against leptomonad promastigotes and intracellular amastigotes of L. major. The cytotoxicity of these extracts was
determined in murine macrophages.

Results: The FE and LE of P, farcta demonstrated a significant leishmanicidal effect against L. major promastigotes with an IC50
of 0.9 mg/mL and 1.1 mg/mL, respectively. The FE showed the most anti-leishmanial activity and presented with the highest
index of selectivity (SI=14.6) as an anti-leishmanial product. Infected macrophages treated using the FE showed a reduction in
parasite burden by 97.3%.

Conclusion: The results of the present study demonstrated the leishmanicidal activity of P. farcta on both promastigotes and
intracellular amastigotes. There is a need for performing comprehensive studies on relevant animal models and to access the
effects of active components of P. farcta extract on the growth of L. major.

Keywords: Macrophages, Prosopis, Leishmania, extraction, in vitro techniques

0z

Amag: Leishmania major'un (L. major) neden oldugu kutanéz leishmaniasis, [ran’da endemik bir hastaliktir. Glucantime dahil olmak
tizere mevcut referans ilacin yiiksek bir toksisitesi ve yan etkisi vardir. Bu nedenle, biyomedikal bitkilere ilgi artmigtir. Calismanin
amac, sitotoksisitenin yani sira promastigot ve amastigot formlari iizerindeki anti-Leishmania aktivitesinin degerlendirilmesidir.
Yontemler: Bu calisma, 2019 yihinda iran’in Birjand Tip Bilimleri Universitesinde yapilmistir. Bu calismada Prosopis farcta'nin
(P. farcta) saplarinin, yapraklarinin (LE) ve meyvelerinin (FE) hidroalkolik ézleri elde edilmigtir. Anti-leishmanial aktivite,
leptomonad promastigotlara ve L. major'un hiicre i¢i amastigotlarina kars1 degerlendirilmigtir. Bu ekstraktlarin sitotoksisitesi fare
makrofajlarinda belirlenmigtir.

Bulgular: P. farcta'nin FE ve LE degerleri, sirasiyla 0,9 mg/mL ve 1,1 mg/mL IC50 ile L. major promastigotlara kargi anlaml
bir leishmanisidal etki gostermistir. Meyve ekstrakt: en yiiksek anti-leishmanial aktiviteye sahip olup, bir anti-leishmanial triin
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olarak en yiiksek secicilik endeksini (SI=14,6) sunmustur. FE kullamilarak, enfekte makrofajlarda tedavi etkinligi de él¢iilmiis ve parazit yiikiinde %97,3

oraninda bir azalma elde edilmisgtir.

Sonug: Bu calismanin sonuglary, P. farcta’nin hem promastigotlar hem de hiicre i¢i amastigotlar tizerindeki leishmanisidal aktivitesini géstermistir. L. major'a
karst kesin etkisini degerlendirmek i¢in hayvan modeli ve P. farcta ekstresinin aktif bileseni tizerinde kapsamh ¢aligmalara ihtiya¢ bulunmaktadir.
Anahtar Kelimeler: Makrofajlar, Prosopis, Leishmania, ekstraksiyon, in vitro teknikler

INTRODUCTION

Cutaneous leishmaniasis (CL) is a vector-borne disease with
various clinical sign results in different species of Leishmania.
The worldwide prevalence of CL is 1-1.5 million cases annually
and over the 370 million people are at risk (1). Global warming
lead to an annually increased the prevalence of zoonotic
cutaneous leishmaniasis (ZCL), especially in endemic areas such
as Iran (2). The existing treatment of leishmaniasis is meglumine
antimoniate and sodium stibogluconate. In contrast to the
therapeutic regimes, ZCL infections rate highly remains in tropical
areas, mostly due to drug resistance, recurrence infections, drug
complications, high cost, and long treatment periods. Therefore,
a safe and effective alternative approach such as new medical
herbal extracts with no side effects is in high demand (3). The
Prosopis farcta (P. farcta) belongs to the Fabaceae family is grown
in the tropical area of Asia, Africa, and America. In folk medicine
of Iran, the different parts of P. farcta including stems, leaves, and
fruits are usually used for rheumatism, diabetic, diarrheal and
even anti-microbial purposes (4). The major chemical constituent
of P. farcta essence are lectins, vitexin, tryptamine, tannin, and
apigenin. It is determined that lectins and toxins in the P. farcta
can kill L. major promastigotes in sand flies and culture media
(5). While there is not any study to determine which part of P.
farcta has a most leishmanicidal effect. So, the present study was
made to assess the in vitro leishmanicidal effect and cytotoxicity
of hydroalcoholic extract of the different parts of P. farcta against
L. major as pathogenic parasitic strain.

METHODS

P. farcta Sample and Extraction

The P. farcta samples were obtained from rural regions of Tabas
city, east of Iran, from April to June 2019, and their codes of
herbarium were obtained from the School of Pharmacy, Birjand
University of Medical Sciences. The plants were divided into
stems, leaves, and fruits. The percolation method was used for
extraction. Briefly, the plants were washed, dried in shadow, then
get soaked with 70% methanol, and shaken for 48 h at room
temperature. The acquired liquid was filtered and dried at 37 °C.
Different dilutions (0.078-20 mg/mL) were prepared for each
extract a placed in 96 well plates.

Murine Macrophages and Parasite

The murine peritoneal macrophages of BALB/C were obtained
by washing the peritoneal cavity with Roswell Park Memorial
Institute (RPMI), 5 days after intraperitoneal (ip) injection
of 1.5 mL of 3% sterile sodium thioglycolate (6). In brief, the
macrophages were plated into the cell culture flask, incubated and
finally, the supernatant was pouring out.

The isolated strain of L. major from a patient referred to Research
Laboratory of tissue and blood protozoa at the Department of

Parasitology and Mycology at the Faculty of Medicine, Birjand
University of Medical Sciences, was characterized before cultured
(2). The clinical suspect was informed about the objectives and
procedures of this study and subsequently the informed consent
was obtained. The parasite was cultured in novy-macneal-nicolle
medium and subculture in RPMI 1640 supplemented with
penicillin (100 IU/mL), streptomycin (100 pg/mL) and 15%
heat-inactivated fetal bovine serum (FBS, Sigma) and incubated
at 27 °C.

Assessment of Extracts Against Leptomonad
Promastigotes of Leishmania major

The leishmanicidal effect of P. farcta extracts was evaluated by
the methylthiazol tetrazolium (MTT) as previously described (7).
Briefly, 100 pL of the promastigote’s suspension was dispensed
in 96-well plate (1x10° cells), then 100 pL of serial dilutions of
P farcta extracted were added to each well, triplicate. Following
incubation at 26 °C for 48 h, 10 pL of MTT (5 mg/mL) was
added, and the plates were incubated for 4 h. The reactions were
stopped by dimethyl sulfoxide. The absorbance was measured at
570 nm using by micro-plate spectrophotometer (BioTek, UK).
A Meglumine antimoniate (Glucantime®), was used as a positive
control. The calculation of formazan production was performed by
subtracting of background absorbance from total absorbance. The
result was expressed as the average percentage of macrophages
viability reduction compared to untreated control and then
50% cytotoxicity concentration (IC50) value was determined as
described (8).

Invitro Cytotoxicity Assay

The in vitro cytotoxicity of hydroalcoholic extract of P. farcta to
murine macrophages was evaluated by serial dilutions of different
extracts including SE, leaf extract (LE) and fruit extract (FE)
(ranging from 0.078-20 mg/mL) in 96-well plate in the presence
of cultivated murine macrophages (5x10° cell), for 48 h at 24 °C.
Meglumine antimoniate (MA) (mg/mL) was used as a positive
control. After that, 10 mL of MTT with a concentration of 5 mg/
mL was injected to each well and plate were incubated at 37 °C for
4 hin 5% CO,. The reactions were stopped by adding 100 pLs of
50% isopropanol-10% sodium dodecyl sulfate-hydrochloric acid.
The absorbance was measured at 570 nm using by micro-plate
spectrophotometer (BioRAD Benchmark Plus). The calculation
of formazan production was performed by subtracting of
background absorbance from total absorbance. The result was
expressed as average percentage reduction of macrophages
viability compare to that in the untreated control well and then
50% cytotoxicity concentration (CC50) value was determined as
described (8). The selective index (SI) for the macrophages was
determined as the ratio of CC50 to IC50 for all evaluated products
as previously described (9). Each test was performed in triplicate
in three independent experiments.
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Treatment of Infected Macrophages

The any of macrophages were infected with ten leptomonad
promastigotes of L. major in the wells and then incubated at 37
°C for 4 h. The percentage of the infected macrophages with
promastigotes was evaluated by staining the prepared slides. The
infected macrophages were transformed into the cultured wells
and treated during 24 h with leaf extract (LE) and FE (0.078-
20 mg/mL). Also, MA was used as a positive control. The slides
were prepared from incubated macrophage cells, to examine
intracellular parasite load by light microscope, by fixed with cold
methanol, then stained with Giemsa. The number of amastigotes
in 100 macrophages, as well as the percentage of infected
macrophages by promastigotes, were calculated.

Statistical Analysis

All assay was repeated three times and the results were expressed
as the mean + standard deviation. All data were compared by
analysis of variance (One-Way ANOVA). Moreover, to compare
the IC50 values of the groups, t-test was performed difference
was considered significant when p<0.05. Statistical analyses
were done by using GraphPad Prism™ version 5.0 for Windows
(San Diego, CA, USA). The IC50 and CC50 were obtained from
the mean percentage reduction of leptomonad promastigotes/
macrophages, compared to that in the untreated controls,
respectively.

RESULTS

The leishmanicidal activity of P. farcta against promastigotes of L.
major were determined by the MTT test. Several concentrations
of FE and LE showed a significant decrease (p<0.05) in optical
density as measured by the MTT method. While SE showed no
antileishmanial activity (Table 1). The IC50 value of FE and LE
(IC50 of 0.9 mg/mL and 1.1 mg/mL, respectively) was a little
higher than MA with IC50 1.3 mg/mL. The FE showed good

Table 1. Leishmanicidal effect of different parts of P. farcta

extract against promastigote, CC50 and selective index for
Leishmania major

. Macrophages
fg;:)P(l:g/mL) L. major ccs0 Selective
(mg/mL) index
Stems No activity | Nd Nd
Fruits 0.9+£1.12 13.2+1.1 14.6
Leaves 1.1+2.6 4+2.3 3.6
Glu 1.3+0.82 10.3+2.1 7.9

antileishmanial activity with IC50 0.9 mg/mL and SI of 14.6. In
contrast, LE and SE collected from this plant were more toxic and
less effective, respectively (Table 1).

The FE and LE were able to reduce a significant number of
intracellular forms of L. major within the macrophages compared
to the control group. The evaluation of the capacity of FE, SE, and
LE of P. farcta was also performed in treating infected macrophages.
The result revealed that infected macrophages which follow were
treated with 0.6 0.8, 1 and 1.2 mg/mL of hydroalcoholic extract of
P. farcta presented a reduction in the parasite burden in order of
48.25%, 70.1%, 82.4% and 97.3% respectively (Table 2).

DISCUSSION

Leishmaniasis is an important vector-borne disease in the world.
For reducing the cost, the side effect of chemotherapy in endemic
areas, alternative strategies including the use of medicinal plant
extracts are considered (10). In the last decade, many studies
revealed the high effect of herbal plants on many diseases such
as leishmaniasis (11). The anti-leishmanial activity of herbal
extract has been demonstrated in many studies (12-15). In the
current study, we examined anti-leishmanial activity and in vitro
cytotoxicity of the different part of P. farcta. The result of antil-
eishmanial activity, cytotoxicity against macrophages and SI are
presented in Table 1. The SI can be determined relevant because
value higher than 10 could propose a better safety of extract for use
in the mammalian host (16). In this regard, the FE indicates a high
leishmanicidal effect and low toxicity to uninfected macrophages.
The results of this study showed a potent anti-leishmanial effect
of P. farcta FE and LE against promastigote forms of L. major with
IC50 values 0.9 and 1.1 mg/mL, respectively. While the SE has
not any anti-leishmanial activity. The IC50 value for MA as a
controlled drug was 1.3 mg/mL. In consistent with our study, the
other studies showed that IC50 was significantly different among
the different parts of herbal extract (2,17). There is no previous
study on the leishmanicidal effect. According to the previous
study anti-leishmania effects of P. farcta have been reported (5). In
this study, we indicated that, due to the anti-leishmanial potency
of hydroalcoholic extracts of P. farcta fruits, it can be considered
as novel drugs at least for the in vitro model. In one meta-analysis
study on herbal extract with capable of anti-leishmanial activity, it
was determined that the hydroalcoholic extracts are the best way
for extraction with high IC50 value (17). To conclude, the findings
of this study demonstrated high antil-eishmanial activity of P
farcta against L. major by in vitro model that indicated the potential
of P. farcta as a medicinal plant for open a new perspective in the

Table 2. Reduction of infection in macrophages follow the treatment with the extract of P. farcta. The results are shown as medium

+ standard deviation of the percentages of the macrophages infected with L. major

q Percentage of infected q q 3 q
o Concentration 8 Number of amastigotes per Reduction of internalized
(R (mg/mL) e macrophage after treatment arasites (%)2
treatment? phag P °

0.6 49.1+4.3 8.1+0.9 48.25+8.1

0.8 28.2+8.2 6.1+1.2 70.1£6.2
Fruit extraction

1 16.3+7.5 5.2+2.1 82.4+4.1

1.2 2.1+6.4 3.1+1.3 97.3+3.4
2: Mean reduction of internalized parasites was determined by counting 100 cell coverslips, thrice, as compared to the negative controls. In the non-treated controls, the
number of amastigotes per cell and the percentage of infected macrophages was 9.51+1.1 and 96.31+4.2 respectively
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research of new drug with leishmanicidal effect. However, for
usage in animal models and humans, more examination will be
performed.
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Amag: Bu calisma, Konya'da 6zel bir mezbahada kesilen koyunlarda karaciger hidatidozunun yayginhginin belirlenmesi ve bu
hastalik nedeniyle ortaya ¢ikan ekonomik kayiplarin hesaplanmas: amaciyla yapilmgtir.

Yontemler: Calisma 1 Haziran 2018 ile 31 Mayis 2019 tarihleri arasinda, toplam 12 aylk bir siirede gerceklestirilmistir.
Galismada yalnizca karaciger hidatidozunun yayginhiginin belirlenmesi hedeflenmis oldugundan, toplam 41.002 adet koyunun
sadece karacigerleri hidatik kistler yoniinden muayene edilmisgtir.

Bulgular: Calisma siiresi boyunca muayene edilen hayvanlarin 810'unun (%1,97) karacigeri hidatik kistlerle enfekte bulunmustur.
Enfeksiyon orani, bir yagindan biiyiik hayvanlarda (koyunlarda) %5,34, bir yasindan kiiciik hayvanlarda ise %1,68 olarak tespit
edilmistir. Yas grubu dikkate alinmadan en yiiksek enfeksiyon oranmi sonbahar mevsiminde (%3,34), en diisitk enfeksiyon oram
ise ilkbahar mevsiminde (%0,84) saptanmigtir. Koyunlarda en yiiksek enfeksiyon oram Aralik ayinda (%17,2) saptanirken,
kuzularda ise Haziran ayinda (%2,9) tespit edilmistir. Diger taraftan koyunlarda en diigitk enfeksiyon orani (%1,8) Kasim ayinda
gorilmiig, kuzularda ise en diigiik enfeksiyon oranina (%0,7) Nisan ayinda rastlanmigtir. Enfekte bulunan karacigerler, kist sayisi
ve enfeksiyon derecesine bakilmaksizin tamamiyla imha edilmistir. Imha edilen karacigerler nedeniyle ortaya ¢ikan ekonomik
kayiplar 2019 yili sakatat fiyatlar1 dikkate alinarak hesaplanmigtir. imha edilen 810 adet karaciger nedeniyle toplam 36.450 TL
(6,417 Amerikan dolar1) maddi kayip ortaya ¢iktigi hesaplanmgtir.

Sonug: Bu calismadan elde edilen veriler 1s13inda hidatidozun Tiirkiye genelinde oldugu gibi, Konya'da da hala varhgim
korudugunu ve ciddi ekonomik kayiplara neden oldugunu séylemek mumkiindir.

Anahtar Kelimeler: Ekonomik kayip, karaciger hidatidozu, Konya, koyun

ABSTRACT

Objective: This study aimed to determine the prevalence of liver hydatidosis in sheep slaughtered in a private slaughterhouse in
Konya and to estimate the economic loss incurred because of the disease.

Methods: The study was conducted over a period of 12 months between 1 June 2018 and 31 May 2019. Given that the aim of this
investigation was to determine the prevalence of liver hydatidosis, only the livers of 41,002 sheep were examined for hydatid cysts.
Results: The liver of 810 (1.97%) sheep was found to be infected with hydatid cysts during the study period. The infection rate
was determined as 5.34% in animals older than one year of age and 1.68% in animals less than one year of age. Regardless of the
age group, the highest infection rate was found in autumn (3.34%), while the lowest infection rate was seen in spring (0.84%). In
the sheep, the highest infection rate was in December (17.2%), and in lambs, it was in June (2.9%). On the other hand, the lowest
infection rate in sheep was observed in November (1.8%), while the lowest infection rate in lambs was found in April (0.7%). The
total economic loss incurred due to the annihilated livers was estimated as 36,450 TL (6.417%$). Regardless of the number of cysts
and degree of infection, the infected livers were completely discarded. The economic loss incurred due to the discarded livers was
estimated by considering the 2019 offal prices.

Conclusion: Based on the data obtained from this study, it could be concluded that hydatidosis still exists in Konya as well as
throughout Turkey and that it causes serious economic loss.

Keywords: Economic loss, liver hydatidosis, Konya, sheep
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GIRIS

Hizla artan dinya nifusu bir¢ok problemi de beraberinde
getirmistir. Bu sorunlarin en baginda ise beslenme yetersizligi yer
almaktadir. Ulkelerin gelismiglik diizeylerinin belirlenmesinde
kullanilan 6énemli kriterlerden birisi de kisi bagina tiiketilen
hayvansal protein miktar1 olup hayvansal protein tiiketimi ile
kalkinma arasinda sik: bir iliski bulunmaktadir (1-3). Ozellikle az
gelismis ve gelismekte olan tlkelerde niifustaki artig hayvansal
drin uretimindeki artistan daha hizhh seyretmektedir (4).
Dolayisiyla gelismiglik dizeyi ne olursa olsun toplumun gida
giivencesinin saglanmasi her iilkenin temel sorumluluklarindan
biridir. Butiin bu nedenlerden dolay: hayvancilik sektéri iilkelerin
en 6nemli faaliyet alanlarindan birini olusturmaktadir. Bu agidan
bakildiginda Turkiye'de de benzer bir durum gorillmekte ve
hayvanalik tlke ekonomisine énemli katkilar saglamaktadir
(1). Hayvansal proteinlerin en kolay ve en ucuz gekilde elde
edildigi hayvanlar olan koyunlar, Tiirkiye'nin cografik yapisina ve
iklimine son derece uygun olup koyun yetistiriciligi, Tiirkiye'de
yapilabilecek en az maliyetli hayvancilik dallarindan biridir (2,5).
Ancak kiiciikbag hayvancilik bakimindan énemli bir potansiyele
sahip olan iilkemizde yetistirme ve besleme hatalariile cesitli saglik
sorunlar1 nedeniyle yetistirilen bu hayvanlardan yeterince verim
alinamamaktadir. Koyunlardaki saglik problemlerinin en baginda
ise paraziter hastaliklar gelmekte ve koyun siriilerinde ciddi
kayiplara neden olmaktadir (6,7). Bu paraziter hastaliklardan biri
de hidatidozdur. Hidatidoz veya kistik ekinokokkoz (KE); olgunu
kopek, kurt, cakal ve diger canidaelerin ince bagirsaklarinda
yasayan Echinococcus granulosus'nin, ara konak olarak koyun,
keci, sigir ve insan gibi memelilerde gelisen larval formu kist
hidatikler’in neden oldugu énemli bir helmintozoonozdur (8-10).
Diunya'nin bircok tlkesinde goriilebilen hastalik 6zellikle koyun
yetistiriciliginin yogun oldugu tilkelerde daha yaygindir (8,11,12).
Tarkiye'de Dogu ve Guneydogu Anadolu basta olmak tzere
hemen her bélgede goriilebilen hidatidoz, hem insanlar1 hem
de hayvanlar1 etkilemekte, 6nemli bir halk saghg: ve ekonomik
problem olusturmaktadir (8,10,13). Diinya genelinde 4 milyar
dolar kayba neden olan (14) hidatidozun Turkiye'de koyunlarinda
iseyillik 54,1 milyon dolar kayba yol a¢tig: bildirilmistir (15). Umur
(10) Burdur'da gerceklestirdigi calismada hidatikkistli koyunlarda
imha edilen karaciger ve akcigerler nedeniyle karkas degerinde
%4,32’lik bir kayip sekillendigini, bunun parasal degerinin de
2002 yih fiyatlariyla hayvan bagina 3,2 dolar oldugunu ortaya
koymustur.

Oldukg¢a biyiik ekonomik kayiplara neden olan ve halk sagligini
ciddi gsekilde tehdit eden hidatidoz ile miicadelede hasta
hayvanlarin tespiti ve enfekte organlarin kopekler tarafindan
yenilmesinin engellenmesi, parazitin biyolojik doéngusinin
kirilmas: agisindan biiyitk énem tagimaktadir (16-18). Ancak
koyun, keci ve sigir gibi enfekte ara konaklarda ¢énemli belirtiler
ortaya ¢ikmadigindan canh hayvanlarda tam koyabilmek olduk¢a
zordur (9,16,19). Her ne kadar bazi olgularda tani amacayla
ultrasonografi kullanilabilse de rutin teghis icin pratik ve
ekonomik degildir (18,20). Ara konak hayvanlarda hastaligin en
kolay ve en kesin tanis1 kesim sonrasi postmortem muayeneler
ile yapilmaktadir (16). Bu bakimdan kesimhanelerde yapilan et
muayeneleri biyik 6nem tagimakta, buradan elde edilen veriler
hastalikla ilgili 6nemli ipuglar: sunmaktadur.

Ancak koyunculugun en yogun yapildigi il olan Konya'da
hidatidoz’un yayginhgini ortaya koyan en son calisma 1992 yilinda

gerceklestirilmis olup (21), yaptigimiz literatiir taramalarinda son
yillarda bu konuda yapilmis herhangi bir caligmaya rastlayamadik.
Bu nedenle yaklasik 30 yil sonra hastaligin bolgedeki durumunun
yeniden degerlendirmesi gerektigini disiinerek, Konya'da
koyunlardaki karaciger hidatidozunun yayihsinin ve hastalik
nedeniyle sekillenen ekonomik kayiplarin ortaya konabilmesi
amaciyla bu ¢aligma planlanmigtur.

YONTEMLER

Calisma Alam

Galisma, yuzolgimii bakimindan Turkiye'nin en biyiik ili olan
Konya'da gerceklestirilmigtir. Deniz seviyesinden yiiksekligi
1,016 m olan Konya, koyunculuk potansiyeli olduk¢a yiiksek olan
bir sehirdir. Tarkiye Istatistik Kurumu'nun 2019 verilerine gére
(22) bu bslgede 2.191.228 bas koyun mevcuttur. $u an itibari ile
Konya'da aktif faaliyet gésteren toplam ii¢ kesimhane mevcuttur.
Bunlardan calismanin daha rahat yuritilebilecegi dusiinilen
o6zel statiideki bir kesimhane secilerek postmortem muayeneler
burada gergeklestirilmistir.

Calisma Siiresi ve Hayvanlari

Galigma 1 Haziran 2018 ile 31 May1s 2019 tarihleri arasindaki 12
aylik bir siireyi kapsamaktadir. Bu stire icerisinde toplam 41.002
adet koyunun karacigeri, hidatik kistler yoninden muayene
edilmigtir. Bir yagin altindaki hayvanlar kuzu (geng), bir yasin
iizerindeki hayvanlar ise koyun (ergin) olarak gruplandirilmgtir.

Postmortem Muayeneler

Bu calismada karaciger hidatidozunun yayginligi hedeflenmis
oldugundan hayvanlarin sadece karacigerleri hidatik kistler
yontinden muayene edilmis, diger i¢ organlara ait bulgular
dikkate alinmamigstir. Muayeneler esnasinda karaciger éncelikle
makroskobik olarak incelenmigtir. Daha sonra yiizeysel olarak
swvazlamak ve basing uygulamak suretiyle organin i¢ kisimlarinda
herhangi bir sertlik veya sislik olup olmadigi arastirilmigtir.
Takiben karacigerin birkag yerinden bicakla kesit atilarak organin
i¢ kisimlar1 da hidatik kistler yéninden muayene edilmistir.
Enfekte bulunan karacigerler kist sayis1 ve enfeksiyon derecesine
bakilmaksizin tamamiyla imha edilmistir.

Ekonomik Kayiplarin Hesaplanmasi

Imha edilen karacigerler nedeniyle ortaya cikan kayiplar 2019 yil
sakatat fiyatlar1 dikkate alinarak hesaplanmigstir. Buna gére kuzu
karacigerinin fiyat1 45,0 TL olarak kabul edilmigtir. Enfeksiyon
derecesine bakilmaksizin karacigerin tamami imha edildiginden
enfekte bulunan her bir hayvandaki kayip 45,0 TL'dir.

Ortaya ¢ikan toplam kayip ise; toplam ekonomik kayip = enfekte
karaciger sayis1 X giincel karaciger fiyat: seklinde hesaplanmistir.

Verilerin Degerlendirilmesi ve Istatistiksel Analizler

Elde edilen veriler Excel dosyasinda kayit altina alinmig daha
sonra da Minitab (minimum 17) istatistik programina aktarilarak
degerlendirilmigtir (23). Yag gruplar (kuzu/koyun), mevsim ve
aylara gore enfeksiyon oranlan ki-kare testi ve Fisher'in Kesin
ki-kare testi kullanilmak suretiyle kargilagtirilmigtir. Testlerin
anlamlilik dizeyi i¢cin p<0,05 kabul edilmistir.
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BULGULAR

Galigma stiresi boyunca muayene edilen toplam 41.002 karacigerin
810 tanesi (%1,97) hidatik kistlerle enfekte bulunmustur.
Enfeksiyon orani bir yasindan biyiik hayvanlarda (koyunlarda)
%5,34 (176/3,290), bir yasindan kiigitk hayvanlarda (kuzularda)
ise %1,68 (634/37.712) olarak tespit edilmistir (Tablo 1). Bununla
birlikte koyun ve kuzularin enfeksiyona yakalanma oranlan
arasinda istatistiksel anlamda herhangi bir fark bulunamamistir
(X*:2,773, DF: 1, p=0,078).

Tablo 2'den de anlagilacag: uzere en yiksek enfeksiyon orami
sonbahar mevsiminde kesilen hayvanlarda
(%3,34). Diger taraftan en fazla hayvan ilkbahar mevsiminde
kesilmekle birlikte en diigiik enfeksiyon orami da (%0,84) bu
mevsimde saptanmigtir. Sonbahar ve kis mevsiminde saptanan
enfeksiyon oranlan arasinda istatistiksel olarak herhangi bir
fark saptanmazken (p>0,05), sonbahar-ilkbahar, sonbahar-yaz,
kig-ilkbahar, kis-yaz ve ilkbahar-yaz mevsimlerinde saptanan
enfeksiyon oranlan arasindaki farklar énemli bulunmustur
(p<0,05).

Tablo 3 ile Sekil 1 ve 2'de goriilecegi gibi koyunlarda en yiiksek
enfeksiyon oranina (%17,2) Aralik ayinda, kuzularda ise Haziran
(%2,9) ayinda rastlamilmistir. Koyunlarda en dusiik enfeksiyon
orani (%1,8) Kasim ayinda gériilmus, Ocak, Subat, Mart ve Nisan
aylarinda enfeksiyona hi¢ rastlamilmamigtir. Kuzularda ise en
disiik enfeksiyon orani (%0,7) Nisan ayinda tespit edilmistir.
Kuzularda enfeksiyon oranlar1 yil boyunca birbirine daha yakin
seyretmesine ragmen, koyunlarda olduk¢a dalgali bir seyir
izlemigtir.

gorulmistir

GCaligmada  enfeksiyon saptanan karacigerlerde kistlerin
yogunluguna veya tipine (kalsifiye, kiiciik, buiyiik) bakilmaksizin
tamami imha edilmigtir. Toplam 810 adet karaciger imha
edilmistir. 2019 yilinda bir karacigerin fiyat1 45,0 TL oldugundan
toplam kayip 810x45=36.450,0 TL (6,417 ABD dolar1) olarak
hesaplanmigtur.

TARTISMA

Oldukca yaygin bir paraziter hastalik olan hidatidoz, Antartika
hari¢ bitin kitalarda goriilebilmekte ve genis bir ara konak

Tablo 1. Karacigeri muayene edilen hayvanlarda hidatik

kistlerin yayginlig:

Muayene edilen
hayvan sayis1

Enfekte Enfeksiyon
hayvan sayis1 | oran1 (%)

Kuzu 37.712 634 1,68
Koyun 3,290 176 5,64
Toplam 41.002 810 1,98

Tablo 2. Karaciger hidatidozunun mevsimlere gére yayginlig:

Muayene edilen | Enfekte Enfeksiyon
hayvan sayis1 hayvan sayis1 | oranm1 (%)
Sonbahar | 8,410 168 %2,002
Kig 2,350 51 %2,172
flkbahar | 17.049 151 %0,86P
Yaz 13.193 440 %3,34¢
%2: 3615.23, DF: 3, p<0,05, 2b:<: Aymi siitunda farkl harfler tasiyan gruplar
arasindaki fark 6nemlidir

dagilimi gostermektedir (18,24). Hastaligin yayihisinda képekler
6nemli bir rol oynamaktadir. Ancak boélgenin iklimi, ara konak
hayvanlarin bakim ve beslenme gartlari, halkin kiiltiir seviyesi gibi
cok sayida faktér hastaligin prevalansi tizerinde etkili olmaktadir
(9). Dolayisiyla farkli cografik bélgelerde veya tlkelerde farkl
oranlarda goriulmektedir.

Gesitli iilkelerde yapilan ¢aligmalarda hidatidoz'un koyunlardaki
yayginlig1 Ispanya'da %20,3 (25), talya'nin Sardinya bélgesinde
%70-92,8, Sicilya bélgesinde %5-28 (26) olarak saptanmus,
Yunanistan'da ise koyunlardaki enfeksiyon oraninin %80lere
kadar ulagtig: bildirilmigtir (27). Haridy ve ark. (28) Misirda
2000-2005 yillar1 arasinda devlete ait mezbahalarda kesilen
koyunlardaki enfeksiyon oraminin %0,3 oldugunu, Ibrahem ve
Craig (29) Libya'da koyunlardaki enfeksiyon oraminin %1,7-33
arasinda degistigini rapor etmiglerdir. Tunus’ta en 6nemli ara
konaklarin koyunlar oldugunu, bu nedenle de yayginhgin olduk¢a
yiiksek oldugunu ifade eden Lahmar ve ark. (30) enfeksiyonun
kuzularda %10,41, koyunlarda ise %75,42 oranlarinda
goruldiguni bildirmektedir. Azlaf ve Dakak (31) ise enfeksiyonu
Fas koyunlarinda %10,58 oraninda tespit etmiglerdir. Bir
diger Kuzey Afrika iilkesi olan Cezayir'de ise enfeksiyon oram
%2,24 olarak belirlenmistir (32). Komsumuz olan iran’da kiicitk
ruminantlarda yapilan c¢alisgmada mezbahada kesilen 1,200
koyunun 546’sinda (%45,5) hidatik kistlere rastlanilmigtir (33).
Tirkiye'nin farkh illerinde degisik arastirmacilar tarafindan
yapilan caligmalarda hidatidoz'un yayginhg: ile ilgili olarak farkh
oranlar bildirilmigtir. Burdur ilinde enfeksiyonun koyunlardaki
yayginhigs %26,6 (10), Kirikkale'de kuzularda %3,2, koyunlarda
ise %50,9 (34) olarak bildirilmistir. Esatgil ve Tiizer (35) Trakya
bolgesindeki koyunlarda enfeksiyonun yayginhgini %3,5 olarak
tespit etmiglerdir. Hidatik kistlerin yayginhiginy; Oguz ve Deger
(36) Van'da %46,6, Gicik ve ark. (37) Kars'ta %63,85, Celikséz
(38) ise Sivas’ta %35,7 oraninda tespit etmiglerdir.

Yukarida verilen ¢calisma sonuglar spesifik bir organ gézetmeksizin
koyunlardaki genel enfeksiyon oranlarini ifade etmektedir. Bu
bakimdan sadece akciger, sadece karaciger ya da sadece dalak gibi
organlar g6z 6niine alindiginda enfeksiyon oranlar1 degisecektir.
Biryil boyunca stirduriilen bu caligmada toplam olarak 41.002 adet
koyunun sadece karacigerleri hidatik kistler yéntiinden muayene
edilmis ve 810 tanesi (kuzularda %1,68, koyunlarda %5,64)
enfekte bulunmustur. Calismada hayvan sayisinin fazlahigindan
dolay1 biitiin organlarin tam olarak muayene edilemeyecegi, ayrica
kistlerin en sik yerlestigi organin karaciger oldugu diistiniilerek
sadece karaciger hidatidoz’'unun yayginigimin belirlenmesi
hedeflenmisgtir. Umur (10) Burdur'da kesim sonrasi muayenesini
gerceklestirdigi 218 koyundan 58 tanesinin enfekte oldugunu,
enfekte hayvanlarda ise hidatik kistlerin %81’inin karacigerde
yerlesim gosterdigini tespit etmistir. Karaciger hidatidozunun
yayginligini Oguz ve Deger (36) Van'da %73,3, Gicik ve ark. (37)
Kars'ta %73,82, Yildiz ve Gurcan (34) Kirikkale'de koyunlarda
%43,5 olarak tespit etmiglerdir. Konyada 1992 yilinda
gerceklestirilen caligmada (21) ise koyunlarda genel enfeksiyon
orani %51,98 belirlenmis, karaciger hidatidozu ise %18,6
oraninda saptanmigtir. Bizim ¢aligmamizda elde edilen oranlar
yukarida verilen oranlarla kargilastinldiginda olduk¢a digiik
duzeylerde kalmaktadir. Ozellikle Dik ve ark.nin (21) bulgular ile
kiyaslandiginda hastaligin Konya ilindeki yaygmhginin oldukca
azaldig: kanaati olusabilir. Ancak Tiirkiye genelinde oldugu gibi
Konya'da da képek popiilasyonunun hizla arttifi, herhangi bir
paraziter tedavi uygulanmayan basibos hayvanlarin her yere
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Tablo 3. Koyun ve kuzularda aylara gére enfeksiyon oranlar

Koyun Kuzu
Aylar Muayene edilen | Enfekte Enfeksiyon Muayene edilen Enfekte hayvan Enfeksiyon

hayvan sayis1 hayvan sayis1 orani (%) hayvan sayis1 sayisi orani (%)
Haziran 702 112 %1,57 4,899 1432 %2,92
Temmuz 554 87p %15,70 4,457 1142 %2,56
Agustos 311 238 %7,40 2,270 622 %2,73
Eylul 287 15dg %5,23 3,594 832 %2,31
Ekim 310 15eg %4,84 2,517 37b %1,47
Kasim 114 2ag %1,75 1,588 16be %1,01
Aralik 64 11fhk %17,18 883 8bed %0,91
Ocak 1 0* %0 633 16ba %2,53
Subat 2 0* %0 767 16ba %2,09
Mart 230 0agl %0 890 232 %2,58
Nisan 195 0agl %0 3,226 13e %0,71
Mayis 520 12aglm %2,31 11.988 103f %0,86
Toplam 3,290 176 %5,35 37.712 634 %1,68
Aymi siitunda farkl: harfler tagiyan gruplar arasmdaki fark istatistiki olarak snemlidir (p<0,05), *: Muayene edilen hayvan sayismin yetersizliginden dolay istatistiki
olarak degerlendirilmemisgtir
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Sekil 1. Koyunlarda enfeksiyon oranlarinin aylara gore
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Sekil 2. Kuzularda enfeksiyon oranlarinin aylara gore

degisimi

rahathkla girip ¢kabildigi géz 6niine alindiginda bu derece
azalmanin pek mimkin olmadigini diigiinmekteyiz. Bu ¢calismada
muayene edilen hayvanlarin yaklagik %92’si (37.712) bir yasindan
kugitk hayvanlardir. Senlik (39) ara konak hayvanlarda kistlerin
olduke¢a yavasg bir gelisme gésterdigini bir yilda ancak 25-30 mm’lik

capa ulagabilecegini bildirmektedir. Dolayisiyla bir yasindan kiigiik
hayvanlarda bu kistleri gérebilme olasiligi olduk¢a dustktiir.
Bu nedenle bizim calismamizda elde edilen diigiikk prevalans
oraninin da muayene edilen hayvanlarin ¢ok buytk bir kisminin
bir yagindan kii¢tiik olmasindan kaynaklandigini distinmekteyiz.
Diger taraftan bu ¢alismada bir yasindan kii¢tik hayvanlarda elde
edilen enfeksiyon orani (%1,68), Esatgil ve Tiizer'in (35) bulgular:
(%2,64) ile Yildiz ve Gurcan'in (34) kuzularda tespit ettikleri
orana (%3,2) oldukca yakindr.

Enfeksiyon oranlarimmin mevsimlere ve aylara gére degisimini
inceleyen c¢alisma sayisi olduk¢a smirl diizeylerdedir (33-
40). Khanjari ve ark. (33) fran'da gerceklestirdikleri ¢alismada
koyunlarda en yiiksek enfeksiyon oraninin sonbahar mevsiminde
(%59,3), en dusiik oranin ise kig mevsiminde (%3,7) saptandigini
bildirmislerdir. Azami ve ark. (40) en yiksek enfeksiyon
oranlarini sonbahar (%20,1) ve kis mevsiminde (%17,1) tespit
etmiglerdir. Bizim ¢alismamizda ise en yiiksek enfeksiyon oranina
yaz (%3,34) mevsiminde rastlanilirken, en diigitk oran da ilkbahar
(%0,84) mevsiminde tespit edilmistir. Tablo 3’te de goriilebilecegi
yaz mevsiminde kesilen koyun sayis1 oldukg¢a yitksek oldugundan
muhtemelen enfeksiyon oraninin daha fazla bulunmasina neden
olmugtur. Tam tersine bahar aylarinda kesilen kuzu sayisinin
oldukga fazla olmasi da bu mevsimde enfeksiyon oraninin digik
kalmasina sebep olmustur.

Bu calismada elde edilen enfeksiyon oranlarinin aylara goére
dagilimi incelendiginde koyunlardaki en yiiksek enfeksiyon orani
Aralik (%17,2) ayinda, kuzularda ise Haziran (%2,9) ayinda tespit
edilmigtir. Buna karsin en diisiik enfeksiyon orani koyunlarda
Kasim (%1,8) ayinda gorilmiis, Ocak, Subat, Mart ve Nisan
aylarinda ise hi¢ enfeksiyona rastlanilmamistir. Kuzularda ise
en distk enfeksiyon orami Nisan (%0,7) ayinda saptanmugtur.
Daha 6nce Konya'da yapilmis olan ¢aligmada Dik ve ark. (21)
ise en yiiksek enfeksiyon orami Ekim (%75,3) ayinda, en dusik
enfeksiyon orani ise Haziran (%15,1) ayinda saptanmigtir. Ancak
bu ¢alismada muayene edilen hayvanlar herhangi bir yas grubuna
ayrilmamis sonuclar genel olarak verilmigtir. Diger taraftan
Ayad ve ark. (32) Cezayir'de yaptiklar1 ¢alismada koyunlardaki
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en yiiksek enfeksiyon oranini Ekim ayinda en dusitk enfeksiyon
oranini ise Mayis ayinda tespit etmekle birlikte bu farkliligin
istatistiki olarak 6nemli olmadigini bildirmiglerdir.

Hidatidoz, hayvanlardan elde edilen et, siit, yapag: miktarinin
diismesine, d6l veriminin azalmasina ve imha edilen organlar
nedeniyle hayvansal kékenli protein kaybina neden olmak suretiyle
tilke ekonomilerine biiyiik zararlar vermektedir (9). Diger taraftan
hasta hayvanlarin tedavisi amaciyla harcanan paralar, bu yuki
daha da artirmaktadir. Bunun yaninda hidatidoz toplum sagligini
da ciddi sekilde tehdit etmekte, kistleri tagiyan insanlarin tedavisi
amaayla yapilan harcamalar (ilag, ameliyat, hastane masraflarn
vb.) da iilke ekonomilerine ¢ok biiyiik yiikler getirmektedir (41).
Bu nedenle hidatidozun neden oldugu ekonomik kayiplar: ortaya
koymak amaayla cesitli ¢calismalar yapilmig, konunun énemini
belirten ¢ok sayida makale yayinlanmigtir (10,15,41-43).

Umur (10), Burdur ilinde ruminantlardaki KE nedeniyle
sekillenen ekonomik kayiplar1 ortaya koyabilmek amaciyla 2002
yilinda gerceklestirdigi calismada on iki ay boyunca 1,355 sigur,
104 kegi ve 218 adet koyunu kesim sonrasinda hidatik kistler
yoéniinden muayene etmistir. Calismada imha edilen karaciger ve
akcigerler nedeniyle koyun basina karkas degerinde %4,37 kayip
sekillendigi, bunun parasal karsihiginin da 3,2 dolar oldugu ortaya
konulmustur. Aymi calismada biitiin enfekte hayvanlar dikkate
alindiginda sadece ¢alismanin yuritaldigi bu kesimhanede
2002 yili fiyatlariyla minimum 583 dolar kayip meydana geldigi
belirlenmigtir (10). Erzurum’da gerceklestirilen bir bagka
calismada ise toplam 1,066 adet koyun ve 530 adet sigirin kesim
sonrasinda hidatik kistler yéniinden muayenesi yapilmis ve ortaya
¢ikan ekonomik kayiplar hesaplanmigtir (42). Buna gére Erzurum
mezbahalarinda kesilen koyun ve sigirlarda hidatidoz nedeniyle
imha edilen organlardan dolayr 2,300 dolar kayip sekillendigi
belirlenmigtir. Daha 6énce Dik ve ark. (21) tarafindan Konya'da
gerceklestirilen calismada ise koyun ve sigirlarin imha edilen
karaciger ve akcigerleri nedeniyle 1992 yilinin birim fiyatlariyla
360 milyon TL (o yilin kuruyla: 52.264 dolar) kayip sekillendigi
ortaya konulmustur. Bizim ¢aligmamizda ise 36.450 TL (6,417
dolar) kayip olustugu tespit edilmistir. Bu kayip miktar1 Dik ve
ark.nin (21) bildirdigi kayiplardan oldukea diigiiktiir. Ancak bizim
calismamizda toplam 41.002 koyun muayene edilirken, Dik ve
ark. (21) 163.213 koyun, 13.090 keci ve 30.385 sigir muayene
etmiglerdir. Diger taraftan bizim caligmamizda sadece karacigerler
muayene edilmis ve sadece bu organin imhasiyla ortaya ¢ikan
parasal deger kayb: hesaplanmigtir. Buna kargin Dik ve ark. (21)
her ii¢ hayvan tiiriinde karaciger ve akcigerlerin imhasi nedeniyle
ortaya ¢ikan kayiplar: birlikte hesaplamiglardir. Bitin bunlarin
yaminda muayene ettigimiz hayvanlarin yaklagik olarak %92’sinin
bir yagindan kii¢iikk hayvanlar olmasi nedeniyle kistlerin heniiz
teshis edilecek boyuta ulagmadigini dolays: ile de karacigerin
imhasini  gerektirmedigini dugstinmekteyiz. Hidatidoz tlke
ekonomilerine ¢ok biiyiik zararlar veren bir paraziter hastaliktir.
Bu baglamda Sariézkan ve Yal¢in (15) ruminantlardaki KE'nin
iilke genelinde neden oldugu ekonomik kayiplar: tahmin etmeye
yonelik olarak yaptiklari ¢aligmalarinda hastaligin hayvanlarin
et, sit, yapag: ve dol verimi, dogum oranindaki azalma, imha
edilen organlar gibi bircok parametreyi kullanarak tilke genelinde
2008 fiyatlariyla 89,2 milyon dolar kayba neden oldugunu
belirlemislerdir. Aragtiricilar Sariézkan ve Yalgin (15) ayni yil icin
bu hastaligin Turkiye genelinde koyunlarda olusturdugu kaybin
ise 54,1 milyon dolar oldugunu bildirmiglerdir.

SONUC

Konya'da karaciger hidatidozunun yayginhgimi belirlemek
amacyla gerceklestirdigimiz bu c¢alismada hastaligin bu ilde
koyunlardaki durumu yeniden gézden gecirilmistir. Bu calismadan
elde edilen veriler 15181nda hidatidozun tilke genelinde oldugu gibi
Konya'da da hala varligini korudugu ve ciddi ekonomik kayiplara
neden oldugunu soyleyebiliriz. Her ne kadar yayginlik oram
dusitk bulunmus olsa da bunun kesilen hayvanlarin ¢cok buytik bir
kisminin bir yagin altindaki hayvanlar olmasindan kaynaklandig:
kanaatindeyiz. Képek popiilasyonunun son bes yilda anormal
derecede artign ilkemizde; su an itibariyla sokaklar, yuriyiis
alanlar1 ve parklar basibos sahipsiz képeklerle doludur. Bunedenle
de bu hayvanlardan bulasan hidatidoz'un éniimiizdeki yillarda
halk saghgini daha ¢ok tehdit edecegini ve ¢ok daha yiiksek
duizeylerde ekonomik kayiplara neden olacagini diisinmekteyiz.

TESEKKUR

Galismamizda katkisi bulunan kesimhanedeki veteriner hekimlere
cok tegekkiir ederiz.

* Etik

Etik Kurul Onay1: Hayvan Deneyleri Etik Kurullar’'nin Calisma
Usul ve Esaslarina Dair Yonetmelikte belirtildigi iizere etik kurul
onay belgesi omurgali hayvanlar icin gereklidir. Calisma kesim
sonrasi canli olmayan organlar tizerinde yapildig icin etik kurul
onay belgesi alinmamustr.

Hasta Onay1: Mevzuat geregi hasta onayr alinmamigtir.

Hakem Degerlendirmesi: Editérler kurulundaki kigiler
tarafindan degerlendirilmistir.

* Yazarlik Katkilar:

Konsept: U.U., B.S., Dizayn: U.U., Veri Toplanma veya Isleme:
A K., Analiz veya Yorumlama: A K., U.U, B.S., Literatiir Aramast:
A K., Yazan: B.S.

Cikar Catigmasi: Yazarlar herhangi bir ¢kar catismas:
bildirmemislerdir.

Finansal Destek: Yazarlar bu caligma icin finansal destek
almadiklarim beyan etmislerdir.
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Mugla Yoresinde Kopek Visseral Leishmaniasis’in
Molekiiler ve Serolojik Prevalansi

Molecular and Serological Analysis for Prevalence of Canine Visceral
Leishmaniasis in the Mugla Region of Turkey

® Serkan Bakira', ® Ali Din¢ Topguoglu?

!Adnan Menderes Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim Dali, Aydin, Tiirkiye
?Vetapet Veteriner Klinigi, Mugla, Ttrkiye

Bakira S, Topguoglu AD. Molecular and Serological Analysis for Prevalence of Canine Visceral
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0z

Amag: Bu ¢alismanin amaci, Mugla yéresindeki veteriner kliniklerine getirilen sahipli kopeklerde képek visseral leishmaniasis’in
prevalansinin molekiiler ve serolojik tekniklerle belirlenmesidir.

Yontemler: Calismanin materyali, Mugla yoresinde Ekim 2017-Kasim 2018 tarihleri arasinda veteriner kliniklerine getirilen
farkli irk ve cinsiyetteki sahipli képeklerden alinan kan érneklerinden olugmaktadir. Toplam 131 képekten alinan kan 6rnekleri,
immiunofloresan antikor testi (IFAT) ve polimeraz zincir reaksiyonu (PZR) ile analiz edilmigtir.

Bulgular: Calismanin sonunda; IFAT sonuglarina gére, 131 kopegin 49'unda (%37,4) seropozitif olarak kabul edilen 1/64 ve tizeri
titrelerde anti-Leishmania antikorlar: bulunmustur. Diger taraftan, bu ¢alismada elde edilen PZR sonuglari, 131 képegin 9unun
(%6,87) RV1/RV2 PZR ile Leishmania spp. pozitif oldugunu gostermistir.

Sonug: Sonug olarak, Mugla yéresindeki képekler icin de bu hastaligin kontrol altina alinmasina yénelik tedbirlerin alinmas:
ve vektoér olan Phlebotom’lar ile miicadele ve kontrol programlarinin gelistirilmesi konularinin tzerinde daha ciddi durulmas:
gerektigi 6nerilmektedir.

Anahtar Kelimeler: Képek, Leishmania, Mugla, prevalans

ABSTRACT

Objective: This study aimed to determine the prevalence of canine visceral leishmaniasis by molecular and serological techniques
among owned dogs brought to veterinary clinics in the Mugla region of Turkey.

Methods: Blood samples were collected from a total of 131 dogs of different breeds and gender that were brought to
veterinary clinics between October 2017 and November 2018 in the Mugla region. These blood samples were analysed using
immunofluorescent antibody test (IFAT) and polymerase chain reaction (PCR).

Results: According to the IFAT results, 49 out of 131 dogs (37.4%) were found to have anti-Leishmania antibodies at a titer of
>1/64, which was considered as seropositive. On the other hand, PCR results obtained in this study showed that 9 out of 131 dogs
(6.87%) were Leishmania spp. positive by RV1/RV2 PCR.

Conclusion: The results suggest that there is a need to focus on developing measures to control the disease, fight the vector
Phlebotom and initiate disease control programmes for dogs in the Mugla region.

Keywords: Dog, Leishmania, Mugla, prevalence

GiRiS genel adlandirilmasidir (1-4). Diinya ¢apinda yaklagik
50.000 ile 90.000 arasinda yeni VL olgusu meydana

Leishmaniasis, zorunlu hiicre i¢i protozoon olan gelmektedir ve 2018 yih itibari ile Diinya Saglk

Leishmania cinsindeki tiirlerin neden oldugu zoonotik Orgiitirne bildirilen yeni olgularm %95'inden fazlas:
karakterli, visseral (VL), kutanéz (KL) ve mukozal Brezilya, Cin, Etiyopya, Hindistan, Irak, Kenya, Nepal,
(MKL) enfeksiyonlara sebebiyet verdigi ve farkh Somali, Giiney Sudan ve Sudan’da ortaya ¢ikmistir
klinik belirtilerle kendini gosteren hastaliklarin (5). Diger taraftan, Diinya Saglik Orgiiti'ne gore, CL
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olgularinin yaklasik %95’i Amerika, Akdeniz havzasi, Orta Dogu
ve Orta Asya'da gorilmistiir ve 2018'de yeni CL olgularinin
%85’'inden fazlasi; Afganistan, Cezayir, Bolivya, Brezilya,
Kolombiya, Iran, Irak, Pakistan, Suriye Arap Cumbhuriyeti ve
Tunus’tan bildirilmigtir. Diinyada da her yil 600.000 ila 1 milyon
arasinda yeni olgu ortaya ¢iktig1 tahmin edilmektedir. Yine Diinya
Saglik Orgiitii'ne gére, MKL olgularinin %90'mdan fazlas1 Bolivya,
Brezilya, Etiyopya ve Peruda gorilmektedir (5). Turkiye'nin
leishmaniasisin epidemiyolojisinde énemli olan farkli ekolojik ve
klimatik 6zelliklere sahip oldugu bilinmekte ve seyri ile cografi
yayilis1 yaninda, zoonotik/antroponotik karakterli bir hastalik
olmasi nedeniyle ayr1 bir 6nem tagidigina dikkat cekilmektedir (6).
Kopek VL leishmaniasis Leishmania infantum’un (syn. Leishmania
chagasi; Kinetoplastidae: Trypanosomatidae) neden oldugu,
kopeklerin vektorlerle bulagan en énemli hastaliklarindan biri
olarak kabul edilmektedir (2).

Klinik belirti gosteren VL'li enfekte kopeklerde; deri lezyonlari,
lenfadenopati, okiler lezyonlar, burun kanamasi,
topallik, istahsizsik, kilo kaybi gibi bulgular gérilmektedir
(2,7,8). Bununla birlikte, hastaligin safhasi, képeklerin bagisiklik
durumu ve hastalara uygulanan sagaltima bagh olarak klinik
bulgular farklilik gostermekte, hatta enfekte képeklerin 1/3’tinde
herhangi bir bulguya rastlanilmamaktadir. Bu nedenlerle
hastaligin klinik tamisinin olduk¢a zor oldugu bildirilmektedir
(9). Parazitin amastigot formlarinin lenf yumrusu, kemik iligi
veya dalak biopsisinde belirlenmesi giivenli bir tani yéntemi
olmakla birlikte, enfekte képeklerin ancak %20-30’'unda etken
belirlenebilmektedir. Hastalikta klinik bulgularin degisken
olmasi ve parazitin dogrudan belirlenmesindeki zorluklar
nedeniyle kesin tani, duyarliik ve 6zgullugi yiiksek serolojik
[immiinofloresan antikor testi (IFAT), ELISA] ve
molekiiler bir yéntem olan polimeraz zincir reaksiyonu (PZR) ile
konulabilmektedir (2).

Bu ¢alismada Mugla yéresindeki, veteriner kliniklerine getirilen
sahipli kopeklerde Leishmania spp./nin varliginin molekiler ve
serolojik yontemlerle aragtirilmasi amaclanmigtir. Bu amagla
kopeklerden kan alinmasi (antikoagiilansiz ve EDTA iceren
antikoagulanli tupler kullanilarak), antikoagilansiz tiiplere
alinan kanlardan serum ckartilarak serolojik olarak IFAT ile
degerlendirilmesi, EDTA iceren antikoagilanh tiiplere alinan
kanlardan ise DNA izolasyonu yapilarak, DNA érneklerinde PZR
yontemi ile Leishmania spp.ye 6zgii gen boélgelerinin tespitinin
yapilmasi hedeflenmistir.

anemi,

testler

YONTEMLER

Hasta Onay Belgesi ve Etik Kurul Onay:

Yuritilen bu calismada hasta sahiplerinden ayri ayri onam
formlar1 imzali bir gekilde temin edilmigtir. Aragtirmada, Etik
Komite Onayi, Adnan Menderes Universitesi Hayvan Deneyleri
Yerel Etik Kurulu Bagkanlhgindan (28.09.2017 tarih ve
64583101/2017/107 no’lu) alinmigtur.

Calisma Bolgesi ve Kopeklerin Se¢imi

Bu c¢alismada; leishmaniasis'in endemik oldugu Bati Ege
Bolgesi'nde yer alan Mugla yoresindeki kliniklere getirilen sahipli
klinik bulgu gosteren dogal enfekte ve/veya asemptomatik
kopekler incelenmigtir. Aragtirma, Ekim 2017-Kasim 2018
tarihleri arasinda Mugla bélgesi merkez (n=38), ilgeleri; Marmaris

(n=10), Datca (n=5), Kéycegiz (n=26), Ula (n=36), Ortaca (n=9),
Milas (n=3), Yatagan (n=2), Fethiye (n=1) ve Kavakhidere'den (n=1)
saglanan farkli irk, 6 ayliktan biiyiik ve her iki cinsiyetten toplam
131 kopekte gerceklestirilmistir. Képeklerin kan érneklerinin
alindig yerlesim alanlar Sekil 1'de gosterilmistir.

IFAT

IFA testinde antijen olarak lokal L. infantum (MON-1) stok
promastigotlar1 (Ege Universitesi Tip Fakiiltesi, Parazitoloji
Anabilim Dali) kullanilmig ve test daha ¢nce bildirildigi gibi
gerceklestirilmistir (10). Bilinen pozitif ve negatif serum
ornekleri kontrol olarak kullanilmigtir. Fluoresan isaretleme
amacyla ticari konjugat kullanilmigtir (FITC igaretli tavsan anti-
dog IgG fluorescein isothiocyanate conjugate, sigma). Ozetle;
kopek serumlar: sulandirma plaklarinda Fosfat tamponlu salin
cozeltisi (PBS) ile 1/16, 1/32, 1/64, 1/128 ve iizeri oranlarinda
sulandirilmig ve her bir sulandirimdan 1 damla, lamlarin antijen
kaph yerlerine aktarilmigtir. Lamlar 37 °Cllik etiivde nemli
kapali kutularda 30 dakika tutulmus ve siire sonunda PBS ile 3
kez 5’er dakika yikanip oda 1sisinda kurutulmustur. FITC isaretli
tavsan anti-dog IgG 1:200 oraninda sulandirilarak kullanilmisg ve
lamlarin iizerinde ¢izilen her bir kuyucuga bir damla konulmustur.
Lamlar tekrar 37 °C’lik ettivde nemli kapali kutularda 30 dakika
tutulmusg ve siire sonunda PBS ile 3 kez Ser dakika yikanmustur.
Lamlara, kurumadan kapatma solusyonu olan PBS-gliserin
karigimindan damlatilmig ve lamel ile kapatilmigtir. Lamlar,
fluoresan mikroskobunda (Olympus, BX51) X 20 objektifte
degerlendirilmigtir. Sulandirilan serum 6rneklerinde 1/64 ve
uzeri dilusyonlar daha 6énceki calismada da oldugu gibi (2), pozitif
kabul edilmistir (Sekil 2).

PZR

Kopeklerden alinan kan 6rneklerinden DNA ekstraksiyonlar i¢in
DNA Ekstraksiyon Kiti kullanilmis ve kit protokoliine gére DNA
izolasyonu gerceklestirilmistir (Wizard Genomic DNA Purification
Kit). Képeklerden alinan kan érneklerinden izole edilen DNA'lar L.
infantum/donovani kompleksine 6zgii primerler kullanilarak PZR
ile ¢ogaltilmistir. PZR’lerde, L. infantum/donovani kompleksinin
kinetoplast DNA’sindaki LT1 fragmanindan 145 bp’lik bir kismi
¢ogaltmakicin RV1 (5’ CTTTTCTGGTCCCGCGGGTAGG 3’) ve RV2
(5" CCACCTGGCCTATTTTACACCA 3’) primerleri kullanilmigtir

4
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Sekil 1. Calismanin gerceklestirildigi ve 6rneklemelerin

yapildigi yerlesim alanlari
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(11,12). Bu amagla uygulanan PZRde 25 pLlik son hacimde,
10 mM Tris-HCL, pH 9,0, 1,5 mM MgCl2, 50 mM KCl, 200 uM
dNTP/dUTP stogu, 1,5 U Taq DNA polimeraz, 1 pM primer cifti
ile 50 pmol DNA 6rnegi kullanilmigtir. Reaksiyon termal sikluslu
makinede (Applied Biosystems, Veriti™) gerceklestirilmistir.
Reaksiyon 95 °C'de 12 dakikalik én denatiirasyonu takiben, 94
°C'de 50 saniyelik denatiirasyon; 57 °C'de 50 saniye baglanma;
72 °C’de 30 saniye uzamalardan olugan 35 siklus ve 72 °C’de 10
dakikalik son uzama seklinde uygulanmigstir. Daha sonra, 10 uL
PZR uring, 1 saat boyunca 100 volt'ta Tris-asetat-EDTA (TAE)
tamponu icerisinde 10 uL/mL Safe View™ ihtiva eden %3’lik
agaroz jel uzerinde elektroforezlenmis ve ultraviyole 15181 altinda
goérintilenmistir (Sekil 3).

istatistiksel Analiz

Galigmada istatiksel analiz gerceklestirilmemis, ancak elde edilen
veriler kargilagtirilmali olarak tablolarda 6zetlenmeye caligilmigtir.

BULGULAR

Mugla ilinden toplanan toplam 131 adet kopek serum
orneklerinden 49u (%37,4) serolojik olarak pozitif bulunmustur.
Pozitif 6rneklerin lokasyonlar1 ve yiizde dagilimlar1 Tablo 1'de
ozetlenmigtir. Calisma boélgelerinde seropozitiflik oranmi %0
ile %100 arasinda degiskenlik goéstermistir. Datca ilcesinde
kargilagilan %80’lik seropozitivite sadece bir 6rnekle temsil
edilen Fethiye ilgesi hari¢ tutulursa en yiiksek seroprevalans
gosteren bolge olarak dikkati ¢ekmektedir. Datca ilcesindeki
serolojik pozitiflik oranini sirasiyla; Ula (%47.22), Mugla/Merkez
(%42,10), Marmaris (%30), Koéycegiz (%26,92) ve Ortaca (%11,11)
takip etmektedir. Diger taraftan, alinan toplam 131 &érnegin
molekiiler incelemeleri sonucunda, dokuz 6rnegin (%6,87)
PZR ile molekiler olarak pozitif oldugu belirlenmistir. Pozitif
bulunan képeklerin tiger tanesi Kéycegiz ve Ula, birer tanesi ise
sirastyla; Ortaca, Mugla (Merkez) ve Marmaris ilcelerinden tespit
edilmigtir. Bu érneklerden Ula il¢esindeki iki 6rnek ile Marmaris
ve Mugla Merkez'den elde edilen birer 6rneklerin IFAT testi ile
de pozitif oldugu belirlenirken kalan bes érnegin (3 Koycegiz,
1 Ula ve 1 Ortaca) IFAT degerlendirmesinde negatif olduklar

LW R SR 3 A . LS ETILY, i

Sekil 2. Fluoresan mikroskobunda X 20 objektifte IFAT ile
pozitif belirlenen bir érnege ait resim gorintisu

IFAT: Immiinofloresan antikor testi

ortaya konmustur. Analiz edilen 6érneklerin IFAT ve PZR ile
kargilagtirmali sonuglari Tablo 2'de 6zetlenmigtir.

TARTISMA

Yapilan ¢aligmalar ile dinyanin farkh bélgelerinde vahsi, evcil ve
sinatropik memelilerin ¢esitli tiirleri Leishmania spp. nin konaklar:
veya rezervuar konaklari sayilmigtir. Kemirgenler, firavun
fareleri, kopekler, kediler, tilkiler, ¢akallar, kurtlar, yarasalar,
primat armadillolar ve diger bazi evcil hayvanlar farkl yerlere
leishmaniasis bulagmasini siirdiirmek i¢in rezervuar konak gérevi
gormektedirler (13). Diunyanin pek c¢ok Leishmania endemik
bolgesinde, enfekte olmus képekler, VL ve KL Leishmaniasis’in
insanlara zoonotik aktarimi icin 6énemli bir rezervuar gérevi
gormektedir (14).

Endemik bolgelerde kopek VL leishmaniasisin prevalansi, o
bolgedeki vektér popiilasyonu, sicaklik, nem gibi o bélgeye ait
ekolojik sartlar ve rezervuar hayvanlarin popiilasyonu ile direkt
iligkilidir (9). Guntimiize kadar yapilan calismalarda Tirkiye'de
Phlebotomus cinsinin altinda Phlebotomus, Adlerius, Larroussius,
Paraphlebotomus, Transphlebotomus alt cinslerine ait 24 ve
Sergentomyia cinsine dahil 4 dért tiriin bulundugu, bunlardan

3 4 5 6 7= S8uu0R10E 11

M 1 2

obpe T 2 2 2 2 1 1A

Sekil 3. Leishmania spp.ye ait RV primer cifti ile PZR'de
pozitif gelen 6rnekler, %3 agaroz jel géruntiisii

M: Marker (100 bp molecular size marker (Invitrogen, Carlsbad,
CA, USA), 1-9: Ornekler, 10: Pozitif kontrol, 11: Negatif kontrol
PZR: Polimeraz zincir reaksiyon

Tablo 1. Calisma bolgelerine goére immiinfloresan antikor

testi, ylizde sonuglar:

Bolgeler (ilge) :‘:;:lsalnan ornek f;;itif ornek sayis1
Kavaklidere 1 0 (%0)
Fethiye 1 1 (%100)
Yatagan 2 0 (%0)

Milas 3 0 (%0)

Datca 5 4 (%80)
Ortaca 9 1(%11,11)
Marmaris 10 3 (%30)
Koéycegiz 26 7 (%26,92)
Ula 36 17 (%47,22)
Mugla/merkez 38 16 (%42,10)
Toplam 131 49 (%37,40)
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Tablo 2. Pozitiflik saptanan 6rneklerde ilcelere gére IFAT ve PZR sonuglarinin kargilagtirilmas:

i IFAT
Ilceler Toplam
Pozitif Negatif
RV1/RV2 PZR Poritif - -
Fethiye Negatif 1 - 1
Toplam 1 j 1
RV1/RV2 Pozitif - _ -
patsa PZR Negatif 4 1
Toplam 4 1 <
Ortaca RV1/RV2 Pozitif - 1 1
PZR Negatif 1 7 8
Toplam 1 8 9
Marmaris RV1/RV2 Pozitif 1 _ 1
PZR Negatif 2 7 9
Toplam 3 7 10
Koycegiz RV1/RV2 Pozitif - 3 3
PZR Negatif 7 16 23
Toplam 7 19 %
Ula RV1/RV2 Pozitif 5 1 5
PZR Negatif 15 18 33
Toplam 17 19 36
RV1/RV2 Pozitif 1 i 1
PZR Negatif 15 o) 37
Mugla/merkez Toplam s = i
IFAT
Pozitif Negatif Toplam
Tiim 6rnekler :;Zl/ R.VZ PZR Pozitif 4 5 9
gatif Negatif 45 77 122
Toplam 49 82 131

yedi tanesinin, leishmaniasis enfeksiyonlar1 agisindan vektérlik
yaptiklar: bildirilmigtir (15-18). Képek VL leishmaniasisin
vektorlerinin - belirlenmesine yénelik Ege Bolgesinin farkh
illerinde gerceklestirilen calismalardan birinde Denizli ilinde
Phlebotomus cinsine bagh sekiz farkli turiin tespit edildigi,
bunlardan képek VL leishmaniaisin vektérlagint yaptig: bilinen
P. neglectus'un en sik goriilen tir oldugu belirtilmistir (19). Bat1
Ege Bolgesi'ndeki Aydin ilinde yuriitilen diger bir ¢alismada, 11
Phlebotomus, ti¢ Sergentomyia turiiniin identifiye edildigi, burada
da P. neglectus’un en baskin ikinci tiir oldugu belirlenmisgtir (15).
Yapilan diger bir calismada Mugla iline ait ilgeleri temsil eden
kum sinegi turleri arasinda en dominant tir olarak %49.21 P.
neglectus/syriacus tespit edilirken, bunu %17,77 ile P. tobbi'nin
takip ettigi belirtilmigtir (20). Mugla ilindeki tiim kum sinekleri
incelendiginde en dominant tar olan P. neglectus/syriacus’un,
Diinya Saglik Orgiitii tarafindan VL leishmanias’isin etkeni olan
L. infantum’un vektori oldugu bildirilmistir. Ulkemizde de KL
ve VL leishmaniasis’e sebep olan L. infantum'un olas1 vektorleri
arasinda yer alan bu tiir daha énce yapilan c¢alismalarda basta
Yunanistan, Italya, Hirvatistan, Macaristan, Suriye, Israil gibi
tilkelerde siklikla tespit edilmigtir. Caligma alaninda %17,77 ile
en dominant ikinci tir olan P. tobbi, Dinyada ve ilkemizde L.
infantum’un kesin vektéra olarak bilinmektedir (21,22).

Kopek VL leishmaniasis i¢cin endemik sayillan Ege Bolgesinde
hastaligin  seroprevalansimnin ortaya konulmasi amac ile
gerceklestirilen daha 6nceki calismalarda da kopeklerde %2,5
ile %23 arasinda seropozitiflik belirlendigi tespit edilmistir
(2,9,19,23-27). Bu sonuglar bu bélgede ortaya konan vektor
popiilasyon sonuglarini da destekler niteliktedir (19). Bu
caligmada incelenen 131 képekten 49'unda (%37,4) seropozitiflik
ortaya konmus olmasi, boélgede daha 6nce yapilan serolojik
calismalarla 6rtiismektedir. Diger taraftan, Toz ve ark.nin (28)
yirittagi calismalarda Aydin ve Izmir illerindeki kopeklerde,
daha ¢énceden dogrulanmig olgulardan elde edilen kiiltirler ve
ornekler tizerinden gerceklestirilen molekiiler tabanl testlerde de
L. infantum DNA’sinin tespit edildigi belirtilmektedir (19). Aym
sekilde bu ¢alismada degerlendirilen 131 képekten dokuz tanesi
(%6,87) PZR pozitif bulunmugstur. Bu calisma neticesinde de
hastalik i¢in endemik sayilan Bati Ege Bolgesi'ndeki Mugla ilinde
daha dogru epidemiyolojik veriler elde edildigi digiiniilmektedir.
Bu veriler dogrultusunda Bati Ege Bélgesindeki képek VL
leishmaniasisin yayginlhiginin belirlenmesinde, serolojik testlerin
yanhs pozitiflik veya capraz reaksiyonlar verebilecegi géz éniine
alinarak, molekiiler testlerin kullaniminin daha yararhi olacag:
kanaatine varilmigtir.
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Sonug olarak, Bat1 Ege Bolgesi'ndeki képeklerde gerek daha énceki
calismalarda gerekse bu ¢alisma ile belirlenen VL leishmaniasisin
hem insanlarda hem de hayvanlarda ciddi saglik sorunlan
olugturabileceginden yola ¢ikilarak, rezervuar olan képeklerde
hastaligin kontrol altina alinmasina yénelik tedbirlerin ortaya
konmasi, vektdér olan Phlebotom’lar ile miicadele ve kontrol
programlarinin gelistirilmesi konularimin tzerinde daha ciddi
durulmas:1 gerektigi distnilmektedir. Orneklemenin yapildig:
bolgelerdeki képeklerin sahipli olmasina kargilik bircogunda dis
parazit uygulamalarinin zamaninda ve duzenli yapilmadig: tespit
edilmistir. Hastaligin bélgede endemik olarak bulunmasina kargin
kopek sahiplerinin hastalik hakkinda hicbir bilgileri olmadig: da
belirlenmistir. Yeterli kontrol ve koruma tedbirlerinin alinmamasi
hastaligin bélgedeki hayvanlarda ve insanlarda bulagma agisindan
tehlike arz etmeye devam etmesine sebep olmaktadur.

SONUC

Veteriner hekimlikte, Leishmania infantum’'un sebep oldugu VL
leishmaniasis 6zellikle képeklerde énem arz etmektedir. Akdeniz
tilkelerinde insanlarda gérilen VL leishmaniasisin, dogadaki asil
rezervuarinin, evcil ve yabani karnivorlar oldugu, ayni zamanda
hastaligin bir bélgede endemik veya sporadik olgularla devam
etmesinde bu hayvanlarin en énemli rolii oynadig: bildirilmisgtir.
Gelismis veya gelismekte olan iilkelerde képeklerin, insanlarin
en 6nemli evcil hayvanlarindan biri olmasi, gelismekte olan
iilkelerde bagsibos képek sayisinin fazla olmasi, képeklerin bu
hastalik agisindan ne kadar énemli oldugunu ortaya koymaktadr.
Surduriilebilir, etkili gozetim sistemleri ve salginlar i¢in hazirlik
ve mudahale sistemleri dahil olmak tizere gincel yontemler
uretmek ve hastalik kontrol planlari yapmak i¢in ulusal
leishmaniasis kontrol programlarimin teknik ve finansal olarak
desteklenmesi gerekmektedir. Hastalik egilimlerinin izlenmesi ve
leishmaniasis’in kiiresel yiikii tizerinde farkindalik ve savunuculuk
geligtirilmesine ve saglik hizmetlerine esit erigsimin saglanmasina
yardimar olacak kontrol faaliyetlerinin etkisinin degerlendirilmesi
tizerinde durulmahdar.

TESEKKUR

Bu calisma Aydin ADU Bilimsel Arastirma Projeleri Birimi
tarafindan VTF-170065 no’lu proje ile desteklenmigtir. Yazarlar
ayrica, teknik yardim ve malzemelerin temininde, makalenin
elestirel incelemelerinde katki sunan Aydin Adnan Menderes
Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim Dali
Ogretim Uyeleri Tiilin Karageng ve Hiseyin Bilgin Bilgic ile Ars.
Gor. Dr. Metin Pekagirbag’a tesekkir ederler.
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ABSTRACT

Objective: This study aimed to evaluate the efficacy of eprinomectin, moxidectin and fenbendazole for treating Dentostomella
translucida infections in naturally infected Mongolian gerbils (Meriones unguiculatus).

Methods: A total of 28 gerbils were placed in individually numbered cages to determine the individual animal parasite load.
Eggs per gram (EPG) counts were used to estimate the efficacy of the drugs. The day before the anthelmintic administration was
denoted as day 0, and the EPG counts were determined by the McMaster technique from the stool removed from the cage bottom
on days 7, 14, 21 and 28. The animals were assigned to one of four treatment groups according to their day 0 EPG counts. The
orally administered drugs in the treatment groups were eprinomectin (15 mg/kg), moxidectin (0.4 mg/kg) and fenbendazole (12
mg/kg) for groups 1-3, respectively. The fourth group served as the control (without any drug administration).

Results: Treatment efficacy was evaluated based on weekly EPG counts. The values decreased to zero in the fenbendazole group
at 4 weeks of follow-up after treatment, and no parasite was found in any of the repeated examinations. The eprinomectin and
moxidectin groups exhibited a fluctuating EPG state on both individual and group basis.

Conclusion: D. translucida, which is known as the specific parasite of gerbils, can easily affect other members of the animal
colony; thus, the control of its presence in gerbil breeding units is necessary. Therefore, the reported effective drug treatments are
important for the fight against the investigated parasitic infection.

Keywords: Anthelmintics, Dentostomella translucida, Mongolian gerbil, nematoda

0z
Amag: Dentostomella translucida ile dogal enfekte Mongolian gerbillerin (Meriones unguiculatus) tedavisinde kullanilan
eprinomektin, moksidectin ve fenbandazolun tedavideki etkinliginin degerlendirilmesi amag¢lanmustir.

Yontemler: Bireysel parazit yiiklerini belirlemek i¢in, 28 gerbil ayr1 ayr1 numaralandirilmis kafeslere konulmustur. flag etkinligini
belirlemek i¢in gram digkidaki yumurta sayis1 (EPG) hesaplanmistir. Antelmentik uygulamasindan énceki giin 0. gin olarak
kaydedilmis ve gram digkidaki yumurta miktari, 7, 14, 21 ve 28. giinlerde kafeslerden alinan digk: 6rnegine uygulanan McMaster
teknigi ile tespit edilmigstir. Hayvanlar 0. giinde tespit edilen EPG sayilarina gore olusturulan dért tedavi grubundan birine
kaydedilmistir. Eprinomektin (15 mg/kg), moksidektin (0,4 mg/kg) ve fenbendazol (12 mg/kg) oral olarak ii¢ gruba uygulanmas,
dérduncii grup ise herhangi bir ila¢ uygulanmayan kontrol grubu olarak belirlenmistir.

Bulgular: Uygulanan tedavinin etkinligi haftahk EPG sayilarina gére degerlendirilmistir. Tedaviden sonraki dért takip
haftasinda, fenbendazol uygulanan grubun EPG degerinin sifira diistiigii ve tekrar edilen diski muayenelerinde parazite
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rastlanmadig1 belirlenmistir. Eprinomektin ve moksidektin gruplarinda ise hem bireysel, hem de grup bazinda EPG sayilarinin dalgalanma gosterdigi

gozlenmigtir.

Sonug: Gerbillerin spesifik parazitleri olarak bilinen D. translucida, 6zellikle deney hayvanlar: iiretim ve yetistirme birimlerinde varlig1 kontrol gerektiren
ve hayvan kolonisinin diger iiyelerini kolayca etkileyebilen bir parazittir. Bu nedenle, calismada bildirilen etkili ila¢ tedavisi bu parazitlere kargi miicadelede

6nem tagimaktadir.

Anahtar Kelimeler: Antelmintik, Dentostomella translucida, Mongolian gerbil, nematoda

INTRODUCTION

The popularity and use of the Mongolian gerbil (Meriones
unguiculatus) in research continues to increase. While widely
known as experimental animals, in recent years they have also
become more popular as pets. There are 10 breeds and more than
100 types in the subfamily Gerbillinae. American and Japanese
researchers were to use the species M. unguiculatus for the first
time as lab animals because of their high reproductive abilities,
gentle demeanor, and relative resistance to disease (1).
Dentostomella translucida, an oxyurid nematode also known as
a threadworm, is the most common nematode found in these
animals (1-3). This parasite has also been detected in the Great
gerbil (Rhombomys opimus) (1) in the Golden hamster (Mesocricetus
auratus (4), and in the African giant rat (Cricetomys gambianus) (5),
in addition to the Mongolian gerbil. The parasite develops directly
without an intermediate host. The eggs develop between 25 and
29 days and become infective at 5 to 8 days when taken orally (6).
While parasites were reported to be present in the small intestine,
they have also been detected in the stomach and large intestine
(1,7-10). As is the case with many pinworm infections in rodents,
there are usually no symptoms even in severe infections due to
D. translucida (1,6,11). The life cycle, pathogenicity, and zoonotic
potential of this nematode have not been fully established. Eggs
are discarded with stool pellets as in Aspiculuris tetraptera and
stool flotation techniques are typically used to detect infection
(1,2,6,11).

Anthelmintics such as piperazine, macrocyclic lactone, and
benzimidazole compounds are widely used in the treatment
of threadworms in rodents. Specific agents against different
breeds or species of threadworms have been used individually
or in combination (1,6,12). These drugs have a broad spectrum
and a reasonably safe dose range (13). Fenbendazole is notable
due to their ovicidal activity because they make the fight for
the threadworms more difficult due to their contamination
of the surroundings and eggs (14). It has been shown that
various macrocyclic lactone compounds have been effective in
treating some parasites in rodents (15) and ineffective in others
(16). Moxidectin and eprinomectin belong to the avermectins
anthelmintic group based upon their chemical structures (17).
Differences in drug makeup can account for differences in their
effectiveness against parasites. This variation in effect was seen in
anthelmintic experiments conducted using different rodents and
threadworms (6). As such, there is a need for continued research
into treatment of threadworms in rodents, taking into account
drug options and variations.

The health of experimental animals is important because diseased
animals may confound study results. In rodents, threadworms
have the potential to contaminate the environment and infect the
entire colony in a short time, making eradication important (1).
In this study, we aimed to evaluate the efficacy of eprinomectin,
moxidectin, and fenbendazole in the treatment of D. translucida in
gerbils (M. unguiculatus).

METHODS

Animals

This study was approved by Aydin Adnan Menderes University
Animal Experiment Ethics Committee dated 28/9/2017 in
accordance with decision number 64583101/2017/106. As the
study was conducted on experimental animals, patient approval
was not required.

Dentostomella translucida were found in the small intestines of a
gerbil in the experimental animal production and research center
of the Aydin Adnan Menderes University Veterinary Faculty,
during a necropsy conducted to determine the cause of death.
Fecal samples were examined to determine the possibility that
others might have been affected. D. translucida eggs were found
in stool samples from 28 gerbils. No clinical signs of disease were
observed in these animals. Oral anthelmintic treatments were
planned for those gerbils in which the parasites were detected.

Determination of Individual Parasitic Load

The gerbils were housed in numbered clean individual cages
during the study and provided water and feed ad libitum. The
animals were grouped based on eggs per gram (EPG) in their feces
on day 0. Care was taken to ensure that the initial group averages
were close to each other in terms of EPG values when setting up
the treatment groups. In previous studies, the flotation method
preferred rather than the anal tape method for determining D.
translucida infections (1,2). We also used the stool flotation
technique. EPG were counted to determine drug efficacy. Due
to intermittent egg-laying by the parasite, treatment efficacy
monitoring was conducted over a one-month period at one-week
intervals (1,11). The day before anthelmintic administration was
considered as day 0 and EPG were determined by the McMaster
technique with salt water (18) on days 7, 14, 21, and 28.On the
days specified for EPG determination, the stool collected from
the cage floors was transported to the laboratory in appropriate
numbered containers. Treatment effectiveness was then evaluated
based upon the number of eggs detected.

Anthelmintic Application and Evaluation

Based upon individual animal EPG on day 0, the gerbils were
divided into four similarly infected groups, three treated and
one control. The treatments of either eprinomectin-Eprecis®
(CEVA, Turkey) (15 mg/kg), moxidectin-Cydectin® (Zoetis,
USA) (0.4 mg/kg), or fenbendazole-Panacur oral paste (12 mg/
kg) were administered by a single oral gavage dose based upon
individual animal weight. Preferred drugs in the study were used
at appropriate dosage ranges as noted by Sanl (17).

Evaluation of the Treatment Results

After following drug administration, the groups were monitored
for 4 weeks (7, 14, 21, and 28 days) for individual and group
egg counts and the proportion of individual animals that were
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egg-positive within each group. Drug efficacy outcomes were
calculated. At the end of the study the control group as well as
the untreated groups were treated with the anthelmintic that was
monitored to be effective.

RESULTS

EPG values decreased to zero in the fenbendazole group in the four
follow-up weeks after the treatment and no parasites were found
in any repeat examinations (Table 1). Parasites generally persisted
for four weeks with fluctuating EPG values both individually and

as a group in the eprinomectin and moxidectin treated groups
(Figure 1). At the end of the study, infected animals from the
control group, as well as the treated groups, were provided with
the anthelmintic that was determined to be most effective.

DISCUSSION

Even though oxyurids are generally considered to be relatively
non-pathogenic in rodents, it is thought that they might
be related to decreased growth rates associated with severe
infections, diarrhea, intestinal prolapse, rectal prolapse, intestinal

Table 1. Eggs per group and individual egg percentages in treatment groups

Groups Gerbil no Day 0 Day 7 Day 14 Day 21 Day 28

G12 17,000 1.600 800 400 6.000

Gl 7.600 0 13,000 0 0

G16 4.200 2.600 0 0 8.000

G6 3.000 1.400 800 1.600 400
Moxidectine G17 2.400 600 400 400 2.000

G9 1.800 0 0 3.600 0

G10 1.000 800 0 0 1.200

*GTEC 37,000 7.000 15,000 6.000 17,600

**EPI (%) 100 71 57 57 71

G14 16,400 400 400 0

G15 7.200 1.200 0 3.600 4.000

G22 4.400 0 0 0

G13 4.000 2.200 2.000 0
Eprinomectine G2 3.600 0 800 0 0

G5 3.200 0 2.200 3.200 1.600

G8 800 600 19,200 0 4.800

*GTEC 39,600 4.400 22,200 9.200 10,400

**EPI (%) 100 57 43 57 43

G21 6.600 0 0 0 0

G24 5.200 0 0 0 0

Gl11 4.400 0 0 0 0

G20 2.400 0 0 0 0
Fenbendazole G23 800 0 0 0 0

G18 400 0 0 0 0

G4 400 0 0 0 0

*GTEC 20,200 0 0 0 0

**EPI (%) 100 0 0 0 0

G7 4.800 5.600 3.600 3.200 3.600

G19 500 1.600 6.800 8.000 1.200

G25 1.760 2.000 0 3.600 6.400

G26 5.000 8.400 9.200 6.000 7.600
Control G27 800 1.600 1.600 1.200 400

G3 6.200 6.800 7.800 3.200 3.200

G28 1.200 800 400 1.600 800

*GTEC 20,260 26,800 29,400 26,800 23,200

**EPI (%) 100 100 86 100 100
*GTEC: Group total egg count, **EPI: Egg positive individuals
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Figure 1. Course of egg-positive individuals in control and

drug administration groups

obstruction, and mucoid enteritis (5,19). Due to the intermittent
egg-laying pattern of the parasite (2) evaluation in the groups in
which the drug efficacy was not very strong became difficult. It was
observed that some individual EPG values which had decreased to
zero went up by the next evaluation. For these reasons, individual
and group total EPG values were considered. The eprinomectin
and moxidectin treated groups showed a decrease in egg-positive
individuals and total group EPG values; however, a net efficiency
ratio could not be established due to fluctuations in the group
and individual values. The rate of parasitic individual animals
dropped to 43% for eprinomectin and 57% for moxidectin;
however, these rates did not persist. As a result, eprinomectin
and moxidectin, which we know to be effective in the treatment
of many nematodes, did not show complete efficacy against D.
translucida in this study.

Successful results were reportedly obtained with avermectins
against threadworms in other rodents (6). Wilkerson et al. (1)
reported in their trials with piperazine and ivermectin in gerbils
against the same parasite that during the first, fourth, and eighth
week the parasite maintained its presence at 60% (piperazine) and
50% (ivermectin) respectively. In the same study, fenbendazole
activity alone and in combination with ivermectin was also
tested. Fenbendazole alone showed 100% activity from the first
week onwards and the combination treatment showed a 100%
effectivity from the fourth to the eighth weeks with the presence of
parasites reduced to zero. Approximately half of the administered
fenbendazole is excreted in the stool (13) facilitating the direct
and intense demonstration of drug activity on the parasites in the
intestine. When the ovicidal activity of the benzimidazole group
is added, the active substance becomes a good eradication agent
for parasites that enter its spectrum of action. In our study, full
activity was monitored in the fenbendazole group starting from the
first week and continuing through the fourth week, proving it can
be used as an effective option in the elimination of D. translucida.
The presence of D. translucida in Mongolian gerbils in Mexico (19)
Poland, Kazakhstan, Turkmenistan, Uzbekistan (3), Colombia (8),
Brazil (20), Bulgaria (21) and Iran (9) has been stated in various
studies. In Turkey, Burgu (7) and Ayan (10) detected D. translucida
in a naturally infected gerbil. The fact that this parasite, which is
very common in gerbils around the world, was only encountered
for the second time in Turkey, can be explained by the fact that
these animals are not used widely there and hence their parasites
have been ignored. In comparison to other threadworms eggs that
stick to the anal region in rodents, the eggs of D. translucida settle
particularly in the stomach and small intestines and are excreted
in stool pellets (6,11). The spread of eggs stuck to the anal region
occurs in a much shorter time than those excreted with stool

pellets. Effective drug administration and the regular removal of
feces can reduce the probability of recurrent infections and make
eradication of D. translucida much easier than other threadworms.

CONCLUSION

Although the potential for transmission to humans and the
effects on experimental animal physiology of this parasite is not
yet known, it is always preferred that pet and test animals be
free from parasites. D. translucida, which is known as a specific
parasite of gerbils, can easily affect other members of the animal
colony if no measures are taken, thus, control of its presence in
gerbil breeding units is essential.
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0z
Amag: Kistik ekinokokkoz (KE) iilkemizde yaygin gériilen bir halk saglig: problemidir. Bu ¢alismada bir tiniversite hastanesinde

geriye doniik bes yillik dénemde, KE stiphesiyle istenilen radyolojik gértntiileme yontemleri ile serolojik test sonuglar: arasindaki
uyumun aragtirilmasi ve yasadigimiz bélgedeki KE sikhiginin degerlendirilmesi amaglanmigtir.

Yontemler: Calismada Ocak 2014 ile Aralik 2018 tarihleri arasinda KE siiphesi ile ¢esitli kliniklerden génderilen 1,046 hastanin
indirekt hemagliitinasyon test (IHA) sonuglar1 retrospektif olarak incelenmistir. Incelenen 1,046 hastadan sistemde kayith en az
bir radyolojik goéruntiilleme raporu oldugu tespit edilen 938’1 bu ¢aligmaya dahil edilmigtir. Radyolojik gériintileme bulgular: ve
[HA test sonuglar irdelenmisgtir.

Bulgular: Caligmaya alinan 938 hastanin 143’tinde (%15,2) IHA testi ile seropozitiflik saptanmigtir. IHA testi pozitif bulunan
143 hastanin 130’unda (%90,9) en az bir radyolojik gériintilleme raporunda KE bulgusu oldugu kaydedilmistir. Tiim hastalarin ise
362’sinde (%38,5) radyolojik goriintileme raporlarindan en az birinde KE bulgusu gértlmiigtiir.

Sonug: Calismada KE tamisinda serolojik test ve radyolojik gériintilleme yéntemlerinin birlikte kullanilmas: gerektigi sonucuna
varilmigtir.

Anahtar Kelimeler: Kistik ekinokokkoz, Echinococcus granulosus, IHA

ABSTRACT

Objective: Cystic echinococcosis (CE) is a common public health concern in Turkey. In this study, we investigated the agreement

between the results of radiological imaging methods and serological tests through a 5-year retrospective evaluation in patients
admitted to a university hospital with a suspicion of CE so as to determine the frequency of CE in the study region.

Methods: The indirect hemagglutination test (IHA) results of 1.046 patients obtained from various clinics with the suspicion
of CE between January 2014 and December 2018 were retrospectively analysed. Of these, patients with at least one radiological
imaging report in the system (938 patients) were included in the study. Radiological imaging findings and THA test results were
compared and examined.

Results: Seropositivity was detected by IHA test in 143 (15.2%) of 938 patients included in the study. The CE findings were
recorded in at least one radiological imaging report in 130 (90.9%) of 143 patients with positive ITHA test. At least one of the
radiological imaging reports suggested presence of CE in 362 (38.5%) of all the patients.

Conclusion: Thus, serological test and radiological imaging methods should be used in combination for the diagnosis of CE.
Keywords: Cystic echinococcosis, Echinococcus granulosus, THA
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GIRIS

Kistik ekinokokkoz (KE) Echinococcus granulosus'nin (E. granulosus)
neden oldugu, insan saghgini tehdit eden zoonotik bir paraziter
enfeksiyondur (1). Son konak képek ve kopekgiller tarafindan
dis ortama atilan parazit yumurtalarinin, insan ve dogal ara
konaklar olan koyun, keci, sigir tarafindan sindirim veya solunum
yolu ile alinmasiyla enfeksiyon gelisebilmektedir (2). Ara konak
tarafindan alinan E. granulosus yumurtalarindan geligsen larval
form, i¢ organlarda kistik lezyonlar olusturmaktadir (3). Parazit
basta karaciger olmak iizere; akciger, bobrek, dalak, beyin, kemik,
kalp gibi hemen her organa yerlegebilmekte ayrica her yastan
bireyi etkileyebilmektedir. KE genellikle asemptomatik seyirli iken
siddetli lokal yada sistemik semptomlar da gésterebilmektedir
(4,5). Parazitozun sebep oldugu klinik belirti ve bulgular; kistin
yerlesim gosterdigi bolgeye, boyutuna, gelisimsel evresine, cevre
doku ve yapilar uzerindeki basi yapma durumuna ve enfekte
olmus kiginin savunma mekanizmasina baghdir. Bunun yani sira
KE; kesin tani koymak i¢in yapilan detayh tetkikler, hastanede
yatis siiresi, uygulanan medikal/cerrahi tedaviler ve tiim bunlara
bagl is giicii kayb: disuniildiginde énemli bir saglik sorunudur
(6).

Parazitozun tamisinda genellikle radyolojik gériintileme
yontemlerinden ve serolojik testlerden yararlamlmaktadir.
Radyolojik tetkikler ile kistin gériintiilenmesi giiniimiizde en ¢cok
bagvurulan tam yéntemlerindendir. Bircok asemptomatik kist
hidatik hastas1 bagka bir nedenle yapilan radyolojik tetkikler ile
saptanmaktadir. Farkli radyolojik gorintilleme yontemlerinden
gore

edilen yontem degisebilmektedir. Karaciger kist hidatiginde

yararlanilabilinirken, kistin lokalizasyonuna tercih
ultrasonografi (USG) ¢ok degerli iken akciger kistlerinde genellikle
direkt grafi ilk tercih olarak kullanilmaktadir. Bilgisayarl
tomografi (BT) ve manyetik rezonans gériintilleme ise hemen
hemen tiim organ yerlesimlerinde kullanilabilir (7).

Serolojik testler ise 6zellikle goruntiileme yéntemleri ile saptanan
yer kaplayia diger lezyonlarin ayirici tanisinin yapilabilmesi ve
ameliyat sonrasi hasta takibinde 6nem tagimaktadir (8). indirekt
hemaglitinasyon testi (IHA), ELISA, Western Blot ve indirekt
Floresan Antikor testi KE tamisinda yaygin bir sekilde kullanilan
serolojik yontemlerdir (9). Hastanin serumunda 6zgil anti-E.
granulosus antikorlarimin arandigy THA; uygulamasi kolay, kisa
siirede sonug alinan ve giivenilir bir yéntem olmas: sebebiyle sik
tercih edilmektedir (6).

IHA testi ilk kez 1957 yilinda Garabedian ve ark. (10) tarafindan
16 hastada kullanilmig olup, hastalarin 13’tnde (%81) pozitiflik
tespit edilmigtir. Ancak bu testte ekinokok tiirii ile ortak antijen
tagimalar1 nedeniyle; Taenia solium, Taenia saginata, Ascaris
lumbricoides, Fasciola hepatica, Toxoplasma gondii ve Plasmodium
enfeksiyonlarinda da yanhs pozitiflik goériilebilmektedir. Bu
capraz reaksiyonlar nedeniyle, diistk titrelerde yanhs pozitiflik
riski ytksek oldugundan, kist hidatik tanis: icin IHA'da 1/360 ve
uizerindeki titreler anlamli kabul edilmektedir (11).

Bu calismada 2014-2018 yillarini kapsayan bes yillik dénemde,
KE'den stphelenilerek radyolojik  goruntiileme
yontemleri ile serolojik test sonuglari arasindaki uyumun

istenilen

ve vyasadigimiz bolgedeki KE sikhiginin  degerlendirilmesi

amaglanmigtir.

YONTEMLER

Calismada Ocak 2014-Aralik 2018 tarihleri arasinda bir
Universite hastanesi parazitoloji laboratuvarina KE 6n tanis
ile cesitli kliniklerden génderilen 1,046 hastanin, yapilan IHA
test sonuglarinin yani sira yas, cinsiyet ve radyolojik bulgular:
otomasyon kayith
degerlendirilmigtir. Bu c¢alisma i¢cin Necmettin Erbakan
Universitesi Etik Kurulu'ndan izin almmistir (2019/98). Veri
analizinde 1,046 hastamn 938’inin sistemde kayith en az bir
radyolojik gériintilleme raporu (USG, BT ve/veya MR) oldugu
tespit edilerek bu hastalar ¢alismaya dahil edilmistir. En az bir
radyolojik gorintileme raporunda KE bulgusu mevcut olan
hastalarda kistin lokalizasyonu kaydedilmistir.

hastane sisteminde veriler {izerinden

Laboratuvar ¢alismasinda, IHA yéntemi serum o6rneklerinden,
ticari kit (Hydatidose, Fumouze Laboratoires, France) ile test
prosediiriine uygun olarak cahsilmigtir. Serum sulandirimlarn
U tabanhi mikroplaklarda yapilmigtir. Antijenli eritrosit
suspansiyonu eklenmis serum dilusyonlarinda, 2 saatlik
inkiibasyon sonrasi dugme iligi seklinde ¢okelti varsa sonug
negatif, kenar1 diizensiz bir ¢okelti olmasi veya ¢okelti olmamasi
pozitif olarak degerlendirilmistir. Bu hastalardan, test sonucu elde
edilen titrasyon degeri 1/320 ve tzeri bulunanlar pozitif olarak
kaydedilmistir. Calisilan ticari kitin duyarlilifn %93, 6zgilligu
%94,9 olarak belirtilmektedir.

istatistiksel Analiz

Galismanin istatistiksel analizinde degiskenler i¢in tanmimlayic
istatistikler verilmigstir. Sayisal degigkenler ortalama (standart
sapma) seklinde, kategorik degiskenler frekans (ytizde) seklinde
ifade edilmigtir. Kategorik degiskenler icin yapilan analizlerde
chi-square and Cochran Armitage testleri uygulanmigtir. IHA ve
radyoloji verileri arasindaki uyumu aragtirmak icin Cohen’s kappa
istatistigi kullamilmigtir. Analizler SAS University Edition 9.4
programu ile yapilarak, p<0,05 degeri anlamli kabul edilmistir.

BULGULAR

Galismaya yas ortalamasi 44,51 (22,27) olan 503 kadin (%53,6),
435 (%46,3) erkek olmak tizere toplam 938 hasta dahil edilmistir.
Hastalarin yag dagilimlari incelendiginde 183’intn (%19,51) 0-18
yas, 173’iniin (%18,44) 19-40 yas, 406’sinin (%43,28) 41-65 yas
ve 176’sinin da (%18,76) 66 yas ve iizerinde oldugu gérilmustir
(Sekil 1).

Hastalarin THA ve radyoloji sonuglar1 Tablo 1'de ézetlenmisgtir.
Tim hastalarin 143tinde (%15,2) THA testi ile seropozitiflik
saptanirken, geri kalan 795 (%84,7) hastanin serumunda antikor
belirlenememigtir. Seropozitif 143 hastanin 77’si (%53,8)
kadin, 66’s1 (%46,2) erkektir. En yiiksek seropozitivite oranina
sahip yas araligy ise 54 (%37,7) hastayla 41-65 yas aralif1 olarak
saptanmigtir. Ancak IHA testi pozitifliginin yasa gére (p=0,52)
ve cinsiyete gore (p=0,95) degismedigi gosterilmigtir. Tim
hastalarin 362’sinde (%38,5) USG, BT ve MR raporlarindan en az
birinde KE diistindiiren bulgular izlendigi raporlanmigtir (Tablo
1). Radyolojik bulgularin ve IHA test sonuclarimin yillara gére
degisimi Tablo 2'de gosterilmigtir.

IHA ile radyolojik goriintilleme yontemleri arasindaki uyum
analizi i¢cin Cohen kappa degeri hesaplanmig ve x=0,38 (0,32-
0,43) olarak bulunmustur. Bu uyum disik-orta diizey olarak
yorumlanmistir. IHA ve radyolojik yéntem arasindaki uyum
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diizeyleri Sekil 2'de gosterilmigtir. Yontemler arasindaki uyum
cinsiyete gore aragtinldiginda k-degeri erkeklerde 0,39 (0,31-
0,48), kadinlarda 0,37 (0,30-0,44) olarak bulunmustur. Yas
gruplarinda ise 0-18 yaslarda 0,42 (0,29-0,54), 19-40 yaslarda
0,35 (0,22-0,48), 41-65 i¢in 0,37 (0,29-0,45) ve 65 yas tizeri i¢in
0,39 (0,27-0,51) olarak hesaplanmigtur.

Seropozitif hastalarin titrelere gore dagilimi Tablo 3’te
gorulmektedir. Hastalardan 78’inde (%8,3) digik titrasyon
degerleri gorulmiis ancak bu hastalar 1/320 titrasyonun altinda
olduklari icin negatif olarak kaydedilmistir. IHA titre seviyeleri
ile radyoloji pozitifligi arasindaki uyum Cochran Armitage yesti
ile aragtirildiginda anlamh bir iligki bulunmustur (p<0,001).
Negatiften, 1/5,120’ye kadar titre degerleri ile radyolojik
goruntileme pozitifligi  karsilastirildiginda, yiiksek titre
degerlerinde radyolojik goruntileme pozitifliginin daha fazla

oldugu gériilmektedir (Tablo 3).

IHA = IHA+ IHA = [HA-
200 4
150 4
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S0 4
‘ &.E..I:IJ
0-18 19-40 4165 65+ 0-18 19-40 4165 65+
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Sekil 1. IHA pozitif hastalarin yas ve cinsiyet gruplarina
gore dagilim
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- 600
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Sekil 2. THA ve radyolojik yontem arasindaki uyum durumu

[HA: Indirekt hemagliitinasyon test

Radyolojik gériintilleme yontemleri ile saptanan kistin
lokalizasyonlarinin dagihim ve THA pozitiflik oranlar1 Tablo 4’te
gorulmektedir. Radyolojik olarak kist hidatik bulgusu saptanan
hastalarda en yiiksek organ tutulumu 311 (%85,9) hasta ile
karacigerde izlenmistir. Radyoloji bulgusu pozitif olan hastalarda
IHA pozitifligini kist lokalizasyonuna gére degerlendirdigimizde
radyolojik karaciger kist hidatigi disiinilen hastalarda IHA
pozitiflik oran1 %37,62 iken diger organ lokalizasyonlarinda bu
oran %25,49 olarak bulunmustur. Ancak kistin lokalizasyonu
ile THA pozitifligi arasinda anlaml bir iligki bulunamamigtir

(p=0,09).

TARTISMA

KE halen tim dinyada halk sagligini tehdit eden énemli bir
zoonotik paraziter enfeksiyondur. Ulkemizde de zoocografik
farkhiliklar, iklim kogullari, toplumda hastalikla ve bulagma
yollari ile ilgili egitim eksikligi gibi nedenlerle KE genis bir yayilim
gostermektedir (8,12). Turkiye'deki KE prevalansinin 100.000°de
50, insidansimin ise 100.000’de 2 civarinda oldugu belirtilmektedir
(13). Ulkemizin tim bolgelerine ait kistik ekinokokkozis
verilerini iceren ¢ok merkezli geriye déniik bir arastirmada; 2001-
2005 yillar1 arasinda tlkemizdeki seroprevalansinin cografik
bolgelere bagl farklilik géstermekle birlikte %2,75 ile %38,57
arasinda degistigi bildirilmektedir (14). Bu ¢alismada incelenen

Tablo 1. Hastalarin IHA ve radyoloji sonuglar:

Radyolojik bulgu | Radyolojik bulgu
pozitiflik sayis1 | negatiflik sayis1 | Toplam
(%) (%)
IHA pozitif | 130 (%90,9) 13 (%9,1) 143
IHA negatif | 232 (%29,2) 563 (%70,8) 795
Toplam 362 576 938
IHA: Indirekt hemagliitinasyon test

Tablo 2. Radyolojik bulgularin ve IHA test sonuglarimin yillara

gore degisimi

Yallar IHA Radyoloji | Radyoloji Toplam
sonucu (+) say1s1 (-) say1s1
THA (+) 25 2 27
2014 THA (- 50 114 164
Toplam 75 116 191
THA (+) 21 3 24
2015 THA (- 56 141 197
Toplam 77 144 221
THA (+) 39 4 43
2016 THA (-) 36 104 140
Toplam 75 108 183
THA (+) 20 1 21
2017 THA (-) 33 68 101
Toplam 53 69 122
THA (+) 26 2 28
2018 THA (-) 56 137 193
Toplam 82 139 221
IHA: Indirekt hemagliitinasyon test
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Tablo 3. IHA titreleri ve radyolojik gériintilemede KE pozitifligi

IHA titreleri (1} 1/40 1/80 1/160 1/320 1/640 1/1,280 1/2,560 1/5,120
Radyoloji (+) 185 7 3 37 23 20 69 13 5
sayis1 (%) (%25,8) (%36,8) (%37,5) (%72,5) (%82,1) (%90,9) (%92) (%100) (%100)
Radyoloji (-) 532 12 5 14 5 2 6 0 0
sayis1 (%) (%74,2) (%63,2) (%62,5) (%27,4) (%17,8) (%9,1) (%8) (%0) (%0)
Toplam 717 19 8 51 28 22 75 13 5

P (%100) (%100) (%100) (%100) (%100) (%100) (%100) (%100) (%100)
IHA: Indirekt hemagliitinasyon test

Tablo 4. Kistlerin organlara gore dagilimi

:‘:ﬁ;illi‘z‘;ls‘;‘;‘:;°kk°z IHA (+) IHA (-) | Toplam
Karaciger 117 194 311 (%85,9)
Akciger 4 19 23 (%6,3)
Akciger + karaciger 6 11 (%3)
Boébrek 3 4 7 (%1,9)
Bobrek + karaciger - 1 1 (%0,3)
Dalak - 3 3 (%0,8)
Dalak + karaciger - 2 2 (%0,5)
Pankreas - 2 2 (%0,5)
Pankreas + karaciger 1 - 1 (%0,3)
Kalp - 1 1(%0,3)
Toplam 131 231 362 (%100)
IHA: Indirekt hemagliitinasyon test

938 hastanin 143’inde (%15,2) IHA testi ile seropozitiflik
saptanmigtir. Bu oran hayvancihigin yaygin oldugu I¢ Anadolu
Bolgesinde yer alan ilimizde parazitozun siklhigi ile ilgili fikir
verici olmakla birlikte hastaligin yayihmimin ciddiyeti hakkinda
distndiricidir.

KE gorilme sikhigimin kadinlarda erkeklere gore daha yiiksek
oldugunu bildiren yayinlar bulunmaktadir (1,4,6,12,14). Bunun
yaninda KEyi kadin ve erkeklerde esit oranlarda gosteren
caligmalar da vardir (15). Calismamizda seropozitif 143 hastanin
77’si (%53,8) kadin, 66’s1 (%46,2) erkek olarak bulunmus; ancak
bu fark istatistiksel olarak anlamh bulunmamstir. Caligmalar
arasi bu farklihigin kimi bélgelerde kadinlarin kirsal alanda daha
¢ok calisgmasindan ve hayvanlarla daha fazla ugragmasindan
kaynaklanabilecegi diistiniilmektedir.

Galigmamizda en yiiksek seropozitivite oranina sahip yas aralig:
54 (%37,7) hastayla 41-65 yas araligi olarak saptanmugtir.
Cesitli calismalarda bu yas araligimin %31 ile 31-50 yas araligy,
%75 ile 40 yas tzeri, %40 ile 40-60 yas araligi, %24 oran ile
21-30 yas arahginda olduguna dair ¢aligmalar mevcuttur (15-
18). Bu yas dagiliminin hastaligin yavas seyirli bir enfeksiyon
olmas: nedeniyle ¢cocukluk ¢aginda alinan parazitin ileri yaglarda
bulgu vermesinden, kigisel bagisiklik ve bolgesel farkliliklardan
kaynaklanmusg olabilecegi diistiniilmektedir.

Galismada THA testi yapilan hastalarin geriye déniik olarak
radyolojik goruntilleme sonuglari da incelenmigtir. IHA testi
pozitif bulunan 143 hastanin 130'unda (%90,9) en az bir
radyolojik gorintileme raporunda KE bulgusu kaydedilmistir.
IHA testi negatif bulunan 795 hastanin ise 232’sinde (%29,1)
radyolojik kist hidatik raporlanmigtir. Literatiirde KE olgularinda
seroloji ve radyoloji sonuglarinin birlikte irdelendigi az sayida

calisma mevcuttur. Ulkemizde Giireser ve ark’min (16) 253
hasta iceren ¢aligmasinda [HA testi pozitif bulunan 32 hastanin
tamaminda radyolojik bulgular pozitif olarak bildirilmistir. Ayni
calismada seronegatif iki hastada radyolojik olarak KE bulgular
kaydedilmigtir (16). Almanya merkezli bir ¢alismada ise THA
testi pozitif bulunan 18 hastanin 14’iinde (%77,8) USG yontemi
ile KE dusundiren bulgular izlenmistir. Yine ayni ¢alismada
radyolojik bulgusu olan 9 hastada ise IHA testi negatif sonug
vermigtir (17). Caliymamizda IHA ile radyolojik gériintilleme
yontemlerinin pozitifligi arasindaki uyumu bulmak i¢cin Cohen
kappa degeri hesaplanmis ve uyum disik-orta dizey olarak
yorumlanmigtir. Dosya taramasi ile elde edilen radyolojik
verilerin bir kisminmin, 6n tam olarak digtinilip raporlanan
veriler olabilecegi, bu hastalarin uzun dénem takiplerinin
yapimasimin  6énemli oldugu dusiuntlmektedir. Ayrica KE
tam yaklagiminda serolojik testler ve ilk adim goériintileme
yontemlerinin yorumlanmasimnin yam sira hastanin semptom
gésterme durumuna bagh olarak ileri incelemelere de gereksinim
duyulabilmektedir (18). Bu durum hem bu ¢alismanin kisithilig:
hem de iki yontem arasindaki dusiik orta diizey uyumun gerekeesi
olarak yorumlanmugtur.
GaligmadaradyolojibulgusuolanhastalarinIHA titrasyon degerleri
ile iligkisi incelenmigtir. IHA testinde titrasyon saptanmayan
717 hastanin %25,8’inde radyolojik bulgu gozlenmesine karsin,
1/5,120 oraninda titrasyon goérillen 5 hastanin tamaminda
(%100) radyolojik bulguya rastlanmistir. Bu ikili arasindaki iligki
Cochran Armitage testi ile aragtirildiginda anlamlh bulunmusgtur
(p<0,001) ve titrasyon degeri arttikca iki yéntem arasindaki
uyumun arttig1 sonucuna varilmistir. Ayrica IHA ile negatif kabul
ettigimiz diigtik titrasyon degerlerindeki hastalarda (1/40, 1/80,
1/160), diisiik oranlarda da olsa radyolojik pozitiflik saptanmigtir.
Hasta takibinde bu dusgiik titrasyon saptanan hastalarin IHA
testlerinin tekrarlanmasinin anlaml olabilecegi diisunilmiistir.
KE en sik karacigere yerlesmektedir (19). Bu calismada da
radyolojik olarak KE bulgusu saptanan hastalarda en yiksek
oranda organ tutulumu 311 (%85,9) hasta ile karaciger olmustur.
KE'de en sik karaciger tutulumunun gériilme nedeni, bagirsaktaki
portal dolagimin ilk olarak karacigere ugramasidir. Agizdan
alinan E. granulosus yumurtalarindan agiga ¢ikan onkosfer,
bagirsak mukozasini asarak buradaki portal ven yoluyla ilk olarak
karacigere gelir. Buasamada karacigerde yerlesemeyen onkosferler
ise akcigerlere ve ¢ok az bir kismi1 da sistemik dolagim ile dalak,
bobrek, beyin, kemik, kas gibi organlara ulasarak buralarda kistik
yapilara dénugurler (20). Calismamizda karacigeri %6,35 siklikla
akciger ve %1,9 siklikla bébrek tutulumlari izlemigtir. Miman ve
ark. (21) ¢alismalarinda %53,85 karaciger tutulumuna rastlarken
bunu %19,78 ile akciger tutulumu izlemistir. Ertabaklar ve ark.
(12) 12 yillik retrospektif veri iceren calismalarinda karaciger
tutulum oranim %81,8 ve akciger tutulumunu %6,1 oraninda
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bulmuglardir. Yapilan farkl iki caligmada ise %46 ila %96 gibi
farkli oranlar gésterilmesine kargin tiim ¢alismalarda karaciger en
sik tutulan organ olma 6zelligini korumaktadir (16,22).

Bu calismada radyolojik KE bulgusu olan hastalarda IHA
pozitifligi kist lokalizasyonlariyla karsilastirilmigtir. Karacigerde
KE distuntlen hastalarda THA pozitiflik oram1 %37,6 iken diger
organ lokalizasyonlarinda bu oran %25,5 olarak bulunmustur.
Literatiirde karaciger kist hidatik olgularinda daha yiiksek THA
pozitiflik oranlar elde edildigine dair ¢aligmalar bulunmaktadir
(23). Baz1 calismacilarin karaciger tutulumunda yiiksek titrelere
rastlamasinin nedeni kistin lokalizasyonuna gére bagisiklik
sisteminin verdigi antikor yanitinin degismesi, buna bagl olarak
da serolojik testlerin duyarliliginin degiskenlik géstermesi
olabilir (24). Bu baglamda karacigerde yerlesen kist hidatigin
daha gii¢li immiinolojik yanita yol actign dusintlmektedir
(25). Ancak caliygmamzda karacier ve diger organ tutulumlar:
arasindaki IHA pozitiflik oran fark: istatistiksel olarak anlamh
bulunmamigtir. Miman ve ark.)nmin (21) 91 KE tanili hastada
yaptig1 degerlendirmede de kist lokalizasyonu ve IHA pozitifligi
arasinda anlaml bir iligki gosterilmemistir.

SONUC

Bu calismada bélgemizde halen énemli bir saglik problemi olan
KEnin 6én tanisinda kullanilan iki yéntemin karsilastirilmas:
amaglanmigtir. Bu caligmanin en o6nemli kisitlihg verilerin
retrospektif olarak taranmig olmasi, dolayisiyla hastalarin uzun
dénem takiplerinin yapilmamis olmasidir.

Galismamiz sonucunda; tani yéntemi olarak sadece gériintiilleme

yer
aywricl tamisinda yetersiz kalabilecegi, sadece serolojik testler

yontemi  kullamilmasinin, kaplayan diger lezyonlarla
kullanilmasinin da kigisel immtn yamit farkhiliklar1 ve capraz
reaksiyon gibi nedenlerden étiri kisithiliklar: olabilecegi; bu
nedenle iki tam1 yoénteminin birlikte kullanilmasinin gerekli

oldugu sonucuna varilmgtir.
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Tiirkiye’de Bir Yaban Domuzu ile Bir
Katirda Hidatid Kist Olgusu ve Molekiiler
Karakterizasyonu

Molecular Characterization of Hydatid Cysts Cases in a Wild Boar and
Mule in Turkey
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Amag: Kistik ekinokokkozis (KE), Echinococcus granulosus sensu lato'nun (s.I.) larval formu tarafindan olusturulan; insanlar, ¢iftlik

hayvanlar1 ve yaban hayvanlarini etkileyen zoonoz karakterli bir enfeksiyondur. Son yillarda yapilan molekiiler ve taksonomik
caligmalar neticesinde, KE'ye beg kriptik turtn bir kompleksi olan Echinococcus granulosus s.1'nun yol actig1 kabul edilmistir. Bu
caligmada, hidatid kist ile dogal enfekte bir yaban domuzu ve bir katirdan elde edilen kist materyallerinin morfolojik ve molekiiler
karakterizasyonlar: yapilmigtir.

Yontemler: gDNA izolasyonundan sonra spesifik primerler kullanilarak, mitokondrial sitokrom oksidaz subunit 1 (mt-CO1) gen
bolgesi polimeraz zincir reaksiyon (PZR) ile ¢ogaltilmigtir. Amplifiye olan mt-CO1 PZR urtnleri saflagtirilip, tek yonlit DNA dizi
analizi gerceklegtirilmisgtir.

Bulgular: GenBank'taki referans sekanslar ile kiyaslanmasi sonucunda, hidatid kist izolatlarimin mt-CO1 gen bélgesi kismi
sekanslarinin E. granulosus sensu stricto (G1-G3) sekanslariyla %100 benzerlik gosterdigi belirlenmisgtir.

Sonug: Bu caligma, Tirkiye'de yaban domuzlarinda Echinococcus tiirlerinin molekiiler karakterizasyonunun belirlenmesine
yonelik yapilmusg ilk calismadir.

Anahtar Kelimeler: Echinococcus granulosus, hidatid kist, katir, yaban domuzu, PZR, genotip

ABSTRACT

Objective: Cystic echinococcosis (CE) is a zoonotic infection that affects humans, livestock and wild animals through the larval
form of Echinococcus granulosus sensu lato (s.l.). Molecular and taxonomic studies carried out in the recent years accept that
Echinococcus granulosus s.l., a complex of 5 cryptic species, causes CE. In this study, we performed morphological and molecular
characterisation of cyst isolates obtained from a wild boar and mule naturally infected with hydatid cyst.

Methods: After gDNA isolation, the mitochondrial cytochrome oxidase subunit 1 (mt-CO1) gene region was amplified by
polymerase chain reaction (PCR) with specific primers. The amplified mt-CO1 PCR products were purified and one-way DNA
sequence analysis was performed.

Results: Comparison of the partial sequences of mt-CO1 gene from the hydatid cyst isolates with that of reference sequences in
GenBank revealed 100% similarity with E. granulosus sensu stricto (G1-G3) sequences.

Conclusion: To the best of our knowledge, this is the first study to determine the molecular characterisation of Echinococcus
species in a wild boar in Turkey.

Keywords: Echinococcus granulosus, hydatid cyst, mule, wild boar, PCR, genotype
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Kesik ve ark. Bir Yaban Domuzu ve Katirda Hidatid Kist

GIRIS

Kistik ekinokokkozis (KE), Echinococcus granulosus (E.granulosus)
sensu lato'nun (s.]) larval formu tarafindan olugturulan insanlari,
ciftlik hayvanlarive yaban hayvanlarini etkileyen zoonoz karaktere
sahip bir enfeksiyondur (1). KE, insanlarda 6nemli bir halk saglig:
sorunu olmasinin yan sira ¢iftlik hayvanlarinda verim kayiplarina
yol agmas1 bakimindan énem arz etmektedir (2). Ozellikle ciftlik
hayvanlarinin baglica karaciger ve akcigerleri olmak tizere diger
baz i¢ organlarim etkilemekte, dolayisiyla hem canli hayvanlarda
verim kayiplar1 hem de enfekte organlarin imhasi nedeniyle
ekonomik kayiplara neden olmaktadir (3). Tiirkiye'de kopeklerde
E. granulosus’un yayginhigi %0,8-44 olarak belirlenirken, KE'nin
yayginhiginin koyunlarda %3,5-70,91, sigirlarda %3-46,41 ve
kegilerde ise %1,6-25,11 oldugu belirlenmistir (4-6). Tirkiye'de
KE kaynakl yillik ortalama ekonomik kayiplarin sigirlar icin 32,4
milyon Amerikan dolar1 (USD), koyunlar i¢in 54,1 milyon USD ve
kegiler i¢in ise 2,7 milyon USD oldugu tahmin edilmektedir (7,8).
E. granulosus sl., dinyanin hemen hemen her bélgesinde
tespit edilmis olup yapilan calismalarla genis bir yayilisa sahip
oldugu ortaya konmustur (9). Baslangicta E. granulosus, KE
enfeksiyonunun nedeni olarak diistiniliyordu. Fakat son yillarda
yapilan molekiiler ve taksonomik caligmalar neticesinde beg
kriptik turiin bir kompleksi olan E. granulosus s.lnun KEnin
sebebi oldugu kabul edildi. Bu tiirler; E. granulosus s.s. (G1 ve
G3 genotipleri), E. equinus (G4), E. ortleppi (G5), E. canadensis
(G6-10), ve E. felidisdir (10,11). Turkiye'de E. granulosus s.s. (G1
ve G3), E. equinus (G4) ve E. canadensis (G6/7) olmak tzere iig
Echinococcus tiir mevcuttur. Tiirkiye'de yapilan genotiplendirme
calismalarinda E. granulosus s.s.’nun en yaygin tiir oldugu ortaya
konmustur (8,12-14).

Tarkiye'de at, esek ve katirlarda KEmin durumu hakkinda
yeterince ¢aligma yapilmadigy i¢in eldeki veriler sinirhdir (15).
Ulkemizde simdiye kadar gerek prevelans gerekse molekiiler
karakterizasyonun belirlenmesine yoénelik c¢alismalar kisith
sayidadir (16). Tiirkiye'de tek tirnakli hayvanlarda E. granulosus'un
genotiplendirilmesi ile ilgili dért rapor bulunmaktadir (16). flk
olarak Utuk ve Simsek’in (15) yaptiklar1 ¢calismada E. granulosus
at izolatinin molekiiler karakterizasyonu yapilmis ve E. granulosus
s.s. (G1-G3) tespit edilmigtir. Simsek ve Cevik (17) Turkiye'de bir
katirda E. equinus’un ilk tespiti ve molekiiler karakterizasyonunu
yapmiglardir. Simsek ve ark. (14) Turkiye'de bir esekte E.
equinus'nin ilk raporunu bildirmiglerdir. Son olarak ise Kesik ve
ark. (16) bir esegin karacigerinde hidatid kist belirlemigler ve
bunun E. equinus oldugunu DNA dizi analiziyle teyit etmislerdir.
Diger taraftan Tirkiye'de domuz ve yaban domuzlarinda KE
enfeksiyonu iizerine aragtirma ve c¢aligma bulunmamaktadir.
Sadece molekiiler epidemiyoloji yéninden insan izolatlarinda E.
granulosus'un domuz susu olan G7 genotipinin birkag bildirimi s6z
konusudur (18,19). Yaban domuzu KE'nin silvatik déngiisiinde
6nemli bir rol oynamakla beraber diinyanin farkli bolgelerinden
de yaban domuzlarinda E. granulosus enfeksiyonlar bildirilmigtir
(9).

Diinya'da tek twnakhi hayvanlarda, domuzlarda ve yaban
domuzlarinda yapilan prevalans ve molekiiler karakterizasyon
calismalarina bakildiginda bircok ¢alismanin mevcut oldugu
gortilmektedir (9). Italya'da atlarda %1'den daha diisiik bir
KE yayginhg bildirilmistir (20). Bunun yaninda Italya’min
Sardinya, Toskana ve Sicilya bolgelerindeki atlarda E. equinus
(G4) belirlenmigtir (20,21). italya’mn farkh bolgelerindeki

raporlara gore domuzlarda KE yayginligi %9,4-11 (22,23) iken
yaban domuzunda bu oran %3,7 (24) olarak belirlenmisgtir.
Genotiplendirme ¢alismalarinda ise domuzlarda E. granulosus s.s.
(G1) ve E. intermedius (G7) (23), yaban domuzundaise E. granulosus
s.s. (G1) bildirilmigtir (25). Ukrayna'da yaban domuzlarinin KE
prevalansit %5,2 olup molekiiler karakterizasyon ¢aligmalarinda
ise iki domuz ve bir yaban domuzu izolatinda E. intermedius
(G7) bildirilmigtir (26). Fransada KEnin yayginlig: domuzlarda
%5,9, yaban domuzlarinda ise %4 olarak tespit edilmis ve bu
ornekler E. intermedius (G6/7) olarak genotiplendirilmistir (27).
Yunanistan'da domuzlarda KE %5 olarak tespit edilmis (28)
molekiiler calismalarneticesindeyaban domuzlarinda E. granulosus
s.s. (G1) belirlenmigtir (29). Romanya'da yaban domuzlarinda
KE prevalans1 %12,4 olarak tespit edilmis ve bu érneklerin E.
intermedius (G7) oldugu bildirilmistir (30). Ispanya’da atlarda E.
equinus (G4), domuz ve yaban domuzlarinda ise E. granulosus (G1)
ve E. canadensis (G7) bildirilmistir (31,32). iran’da tek tirnaklilarda
yapilan ¢alismalar neticesinde E. granulosus s.s. (G1), E. equinus
(G4) ve E. canadensis (G6) tiirleri (33,34), Tunus’ta atlarda E.
granulosus s.s. (G1), E. equinus (G4) (35,36), yaban domuzunda ise
E. granulosus s.s. (G1) (35), Misir'da atlarda E. equinus (G4) (37),
domuzlarda E. canadensis (G6/G7) (38,39) tespit edilmigtir.

Bu ¢aligmada hidatid kist ile dogal enfekte olan bir yaban domuzu
ve katirdan elde edilen kist materyalinin morfolojik ve molekiiler
karakterizasyonunun yapilmas: amaglanmigtir.

YONTEMLER

Yaban domuzundan elde edilen kist hidatid materyalleri, yerel
avcilar tarafindan Firat Universitesi Veteriner Fakiiltesi Patoloji
Anabilim Dalrna Erzincan'min Kemaliye ilcesinden getirilen bir
yaban domuzundan elde edilmistir. Katir hidatid kist materyalleri
ise; yine nekropsi icin Firat Universitesi Veteriner Fakiiltesi
Patoloji Anabilim Dali'na getirilen hayvandan elde edilmistir. Tam
i¢ organlar olas: hidatid kistlerin saptanmasi i¢in inspeksiyon ve
palpasyon yapilarak incelendi. Kist sivisi steril enjektérler yardim:
ile alinarak aspire edildi ve 5,000 rpm’de 5 dakika siireyle santrifij
edildi. Kist sivisi, kist fertilitesi agisindan 1gitk mikroskobu
altinda incelendi. Tum kist materyalleri (germinal membranlar)
molekiiler analiz asamalarinda kullanilincaya kadar %70’lik etil
alkol icerisine alinarak -20 °C’de saklandi.

Galisma ginii derin dondurucudan ¢ikarilan érnekler bir bistiiri
yardimi ile kigitk parcalara ayrilarak 1,5 mLlik eppendorf
tiplere aktarildi. Uzerlerine 600 pL 1X PBS soliisyonundan
eklenip en az 5 kez yikandi. Akabinde 600 pL lysis buffer ve 20
pL proteinase-K (sigma, 20 mg/mL) eklenip, 1 gece 56 °C’de sicak
su banyosunda bekletildi. Ticari RTA genomik DNA izolasyon
kit (RTA Lab. Tirkiye) prosedurleri takip edilerek 100 pL
gDNA eliisyonu elde edildi ve sonraki analizlere kadar -20 °C’de
muhafaza edildi. Daha sonra gDNA'lar kullanilarak polimeraz
zincir reaksiyonu (PZR) amplifikasyonlar1 yapildi. Kesin sus/
tur tayini amacyla Bowles ve ark. (40) tarafindan bildirilen
spesifik  primerler (5-TTTTTTGGGCATCCTGAGGTTTAT-3’
ve 5-TAAAGAAAGAACATAATGAAAATG-3’) kullanilarak
mitokondrial sitokrom oksidaz subunit 1 (mt-CO1I) gen bolgesi
PZR ile cogaltildi. PZR tirtinleri %1,4’liik agaroz jelde elektroforeze
tabi tutulup goruntilendi. Amplifiye olan mt-COI1 PZR uriinleri
jel puirifikasyon kiti (RTA genomik DNA saflagtirma kiti, Turkiye)
ile saflastirildi ve IONTEK (Istanbul, Tiirkiye) firmasina tek yonla
DNA sekans analizi i¢in génderildi. Sekans sonuglar1 FinchTV
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1,4,0 (Geospiza Inc. ©) yazihim program ile gérintilendi ve
nitkleotid sekanslarinin elektroferogram kalitesi, yanhs okumalar
nedeniyle her iki ucgtan kesimler yapilarak sonraki analizlere
gecildi. Sekans sonuglari BLAST analizi yapilarak hizalandi
ve hem yaban domuzu hem de katir sekanslari Genbank’ta
mevcut bulunan dogrulanmis (referans) sekanslar (MT072979,
MN199126, MK321259, LC184604, KT382535, KC953029,
EF558356, AB461420) ile kargilastinldi. MEGA X yazilim
programu kullanilarak coklu sekans hizalamasi gerceklestirildi
ve yine MEGA X yazihm programi kullanilarak en uygun baz
modeli olan HKY+G: “Hasegawa-Kishino-Yano model Gamma
distribution (5 categories (+G, parameter =0,1387)” secilerek
filogenetik aga¢ olusturuldu (41). Bu caligmada etik kurul onayina
gerek yoktur.

istatistiksel Analiz

Galigmamiz bir yaban domuzu ve katirda gerceklestirilen
molekiller karakterizasyon c¢alismasi niteliginde oldugundan
herhangi bir istatistiksel analiz yapilmamistir.

BULGULAR

Nekropsileri yapilan hayvanlardan yaban domuzunun oélim
nedeninin, av tifegi atesine bagl kanama ve beyin travmas:
oldugu, katirin ise yaghiliga bagh 6tenazi yapildig: ifade edilmigtir.
Postmortem muayeneleri ve i¢ organlarin makroskobik incelemeler
neticesinde yaban domuzunun akcigerinin diyafragmatik lobunda
1 cm ¢apinda (Sekil 1), katirin ise karaciger parankiminde yine
0,5-1 cm ¢apinda hidatid kist saptandi. Mikroskobik incelemeler
sonucunda kist sivis1 151tk mikroskobu altinda olas1 protoskoleks
varligi yoéniinden kontrol edildi ancak protoskoleks tespit
edilemedigi i¢in kistler steril olarak degerlendirildi.

Hidatid kist materyallerinin (germinal membranlar) gDNA
izolasyonunun ardindan mt-COI gen bélgesinin PZR
amplifikasyonu gerceklestirilip 446 bp’lik bant elde edildi (Sekil
2).

Hidatid kist izolatlarimin mt-CO1 gen bolgesi kismi sekanslar
GenBank’taki mevcut bulunan referans sekanslar ile hizalanarak
kargilagtirildi, yaban domuzu ve katir 6rneklerinin E. granulosus
s.s. (G1) ile %100 benzerlige sahip oldugu dogruland: (GenBank

veri tabaminda kayith accession numaralari: MT310971-
MT276667) (Sekil 3).
TARTISMA VE SONUC

Sekil 1. Yaban domuzuna ait akciger dokusunda 1cm ¢aph
hidatid kist

E.granulosus’'unneden oldugu KE, heminsanlarithem de hayvanlar
etkileyen kirsal alanlarda ve ozellikle az gelismis iilkelerde
siklikla gériilen diinyadaki en énemli zoonozlardan biridir (42).
E. granulosus i¢indeki sug farkliliklar1 etkenin konak spesifitesi,
gelisim hizi, patojenitesi, antijenik ézellikleri, kemoterapotiklere
duyarlihigi, bulagma dinamikleri ve epidemiyolojisinde farkhiliklara
yol acabilmektedir (43). Bu nedenle endemik bir bélgedeki baskin
sus ve/veya suglarin ortaya konmasi parazitin kontroli ve olas
eradikasyonu agisindan oldukea 6nemlidir (44).

E. granulosus'un taksonomisi ¢esitli molekiler diizeydeki
calismalar kapsaminda o6zellikle mt-COI DNA dizilerinin
Echinococcus izolatlarina uygulanmasi ile Echinococcus tirlerinin
molekiler diizeydeki simiflandirilmasi, genetigi, epidemiyolojisi
ve fenotipik varyasyonu ile ilgili bircok bilgi elde edilmistir (9).
Ornegin; 6nceden E. granulosus'un at susu (G4) olarak tanimlanan
E. granulosus equinus son yillarda yapilan klasifikasyon ¢aligmalar:
sonucunda tiir bazinda E. equinus olarak isimlendirilmigtir (44).
Turkiye'de giiniimtze kadar yapilan Echinococcus tiirlerinin
molekiiler karakterizasyon belirleme c¢aligmalar1 neticesinde
u¢ farkh turin sirkilasyonu bulunmaktadir. Bu tirler E.
granulosus s.s. (G1-G3), E. equinus ve E. canadensis (G6/G7) olarak
bildirilmistir (8,12,13,18,45).

italya’da Varcasiave ark. (20), iilkenin Sardunya, Sicilya ve Toskana
bélgelerinde toplamda 2,231 at tizerinde kist hidatid yontinden
bir ¢alisma gerceklestirmis ve ND1, CO1 ve 12S gen bolgelerinin
kismi DNA sekans analizi sonuglarina gére iki atta E. granulosus
s.s. U¢ hayvanda ise E. equinus tespit etmislerdir. Fransa'da
benzer bir caligmada ND1 ve CO1 gen bélgelerinin DNA sekans

N e YD K

1500 [

Sekil 2. Mitokondrial sitokrom oksidaz subunit 1 (mt-
CO1) gen bélgesinin PZR ile ¢ogaltilmas: sonucunda olusan
bandlarin gériantmii M: DNA marker (100 bp), P: Pozitif
kontrol (446 bp) N: Negatif kontrol, YD: Yaban domuzu, K:
Katir
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ML1

MKB25687 1 Echinococcus granulosus sensu stricto (G1-G3)

PL{

KC953029.1 Echinococcus equinus

KT382535.1 Echinococcus ortleppi

KR337818.1 Echinococcus canadensis (G6)

MG583005.1 Echinococcus canadensis (G10)

KY794645.1 Echinococcus felidis

JQ356724.1 Echinococcus canadensis (GE-G7)

KX058169 1 Echinococcus canadensis (GB-G10)

Sekil 3. mt-CO1 gen bélgesine ait yaban domuzu (PL1) ve katir (ML1) sekanslar: ile referans sekanslar kullanilarak olusturulan
filogenetik aga¢ gérunimii

analizi sonuglarina gore 11 atta E. equinus bildirilmigtir (32).
Almanya'da bir kisragin akcigerinden izole edilen kist hidatid,
ND1 ve CO1 gen bélgelerinin DNA sekans analizi sonucunda
E. equinus olarak tespit edilmigtir (46). Tunus’ta Echinococcus
izolatlarimin genetik cesitliligi ve haplotipleri tizerine yapilan bir
calismada egeklerden elde edilen hidatid kistlerin coxI ve efla
gen bolgeleri PZR amplifikasyonuna tabi tutulduktan sonra DNA
sekans analizleri yaptirilmis ve E. granulosus s.s. ve E. equinus
tirleri belirlenmistir (35). Misir'da eseklerdeki E. granulosus’'un
molekiiler karakterizasyonu tizerine yapilan bir caligmada 145
esek incelenmig ve bunlarin 10’unda hidatid kist belirlenmigtir.
Bu 6rneklerin NDI ve CO1 gen bélgelerinin DNA sekans analizi
sonucunda E. equinus (G4) oldugu rapor edilmigtir (37).
Turkiye'de nekropsisi gerceklestirilen bir atta rastlanilan hidatid
kistin molekiiler karakterizasyonunu belirlemeye yénelik
yapilan bir calismada 6ncelikle 12S *RNA gen bélgesinin PZR
amplifikasyonu sonrasinda mt-CO1 gen bolgesinin sekans
sonuglarina goére E. granulosus s.s. (G1-G3) oldugu ortaya
konmugtur. (15). Bagka bir ¢caligmada (17) bir katirda hidatid kist
tespitedilmis olupbuizolatin 12S¥rRNAve mt-CO1 genbélgelerinin
PZR’si daha sonrasinda mt-CO1 boélgesinin kismi sekans analizi
neticesinde Tirkiye'de ilk defa bir katirda E. equinus raporu
bildirilmistir. Ulkemizde bir esekte yapilan nekropsi sonucunda
akciger parankiminden izole edilen hidatid kist izolatinin mt-
CO1 ve NADHI1 gen bélgelerinin sekans analizleri sonucunda
Turkiye'de ilk defa E. equinus rapor edilmistir (14). Diger bir
calismada bir esegin karacigerinde hidatid kist belirlenmis, 125
rRNA ve CO1 genlerinin PZR ve mt-CO1 geninin kismi sekans
analizleri ile molekiiler karakterizasyonu yapilmis olup neticede
E. equinus tespit edilmistir (16).

Bu caligmada ise bir katirin karacigerine lokalize olmus hidatid
kiste rastlanmigtir. Mitokondriyal COI ve NAD1 gen bélgelerinin
kismi sekans analizleri Echinococcus tirlerinin genotiplendirilmesi
i¢in oldukca spesifiktir. Bu sebeple bu ¢alismada mt-CO1 gen
bolgesi tercih edilmistir. Elde edilen izolatlarin mt-CO1 gen
bolgelerinin DNA dizi analizleri sonucunda E. granulosus s.s.

(G1-G3) oldugu belirlenmistir. Katirlar bu nedenle Echinococcus
tirlerinin bulagma déngistinde olas: ek bir enfeksiyon kaynag:
olabilirler.

Diinyada yaban domuzlar ile ilgili ¢aligmalara bakildiginda
baskmn tirtn E. granulosus s.s. (G1 ve G3) ve E. canadensis (G7)
oldugu goérilmektedir (9). Ukrayna'da bir yaban domuzunun
karacigerinden elde edilen hidatid kist izolatinin molekiiler
karakterizasyonunu belirlemeye yonelik yapilan bir ¢aligmada,
mt-ND1 gen bolgesinin kismi sekans analizi sonucunda E.
granulosus'un G7 susu bildirilmistir (26). Fransa'da 19 domuz ve
4 yaban domuzunun mt-CO1 ve NADH1, ATP synthase subunit6
(atp6) ve NADH dehydrogenase subunit 3 (nad3) gen bélgelerinin
sekans analizleri neticesinde E. canadensis (G6/G7) belirlenmigtir
(27). Ttalyanin Latium bolgesinde iki yaban domuzunda kist
hidatid belirlenerek oncelikle mt-CO1, nadl ve rrnS (small
subunit ribosomal RNA) gen bolgelerinin DNA sekans analizleri
neticesinde 6érneklerde E. granulosus s.s. (G1) bildirilmistir (25).
Ispanya’da 4 yaban domuzuna ait hidatid kist 6rneginin tigiinde E.
canadensis (G7), birinde ise E. granulosus s.s.(G1) tespit edilmigtir
(32). Tirkiye'de ise domuz ve yaban domuzlarinda prevalans
ve molekiiler karakterizasyon (genotiplendirme) c¢aligmalar
oldukg¢a kisithdir. Su zamana kadar yaban domuzu ile ilgili hentiz
bir bildiri yokken insan izolatlarin dayapilan genotiplendirme
calismalarinda nadir olarak domuz susuna (G7) rastlanmistir.
Izmir ve Manisa illerinde ameliyat materyali olarak alinan 10
insan izolat1 izerinde yapilan bir calismada bu izolatlara mt-CO1,
atp6, nadl,rrnS sekans analizleri yapilmis ve Tirkiye'de ilk kez
domuz susu (G7) saptanmigtir (18). Trakya bélgesinde 42 insan
izolatinda yapilan bagka bir ¢alismada PZR-RFLP ve PZR-SSCP
metotlar1 kullanilarak ITS-1 ve NADI gen bolgelerinin sekans
analizi gerceklestirilmigtir. Caligma sonucunda insan izolatlarinda
G1 ve G7 suglar1 belirlenmigtir. Bu rapor, bolgedeki ilk G7 sus
bildirimidir (19).

Bu calisgmada ise nekropsisi yapilan bir yaban domuzunun
akcigerinde hidatid kiste rastlanmigtir. Elde edilen izolatlarin mt-
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CO1 gen bolgelerinin DNA dizi analizleri sonucunda E. granulosus
s.s. (G1 ve G3) oldugu belirlenmistir. Diinya’daki diger tilkelerdeki
caligmalarda oldugu gibi E. granulosus s.s. (G1 ve G3) tlkemizde
de yapilan ¢aligmalar neticesinde baskin tir oldugu DNA sekans
analizleri sonucunda gésterilmistir. Ayrica E. granulosus s.s.'nun
(G1 ve G3) KE'nin yayilmasinda en dominant tur oldugu ve
yaban domuzuna da adapte olabilecegi gésterilmistir. Bu ¢alisma,
Turkiye'de yaban domuzlarinda Echinococcus tiirlerinin molekiiler
karakterizasyonunun belirlenmesine yénelik ilk calismadar.
Yaban hayat: son zamanlarda evcil hayvanlar ve insanlar icin
potansiyel bir hastalik kaynagi olmustur. Bu durumun oézellikle
silvatik ve pastoral déngiilerin birbirine ge¢mesi ile olugabilecegi
akla gelmektedir. Dolayisiyla vahsi hayvanlar da evcil hayvan
konaklarimin digkilarinda bulunan enfektif yumurtalar: alarak
enfeksiyona yakalanabilirler (47). Parazit yasam déngusinin
yani sira epidemiyolojik durumun o6nemini degerlendirmek
icin yaban hayati, 6zellikle de evcil hayvanlarla yakin temasta
bulunan endemik alanlarda daha fazla aragtirma yapilmahdur. E.
granulosus'un alt tiirlerini veya suglarini tanimlamak, hastaligin
epidemiyolojisi ve kontrolit hakkinda net bir anlayis gelistirmek
icin gerek yaban domuzu gerekse katirlara ait hidatid kistlerin
daha fazla sayidaki 6rnekle ve daha ileri diizeyde molekiiler
caligmalarin  yapilmasi aqisindan gerekli oldugu kanaatine
varilmigtur.

* Etik

Etik Kurul Onay1: Bu caligmada etik kurul onayina gerek yoktur.
Hasta Onay1: Makalede yer alan yaban domuzu yerel avalar
tarafindan vurulup 6li olarak getirilmis ve nekropsisi yapilmigtir.
Katir ise yaghhga bagh 6tenazisi sonucunda nekropsisi yapilmigtar.
Bu sebeple hasta onay bilgisi mevcut degildir.
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Serum Orneklerinde Anti-Toxoplasma gondii
Antikor Titrelerinin Sicaklik ve Zamana Bagh
Degisimi

Temperature and Time Dependent Variations in Anti-Toxoplasma gondii
Antibody Titrations in Serum Samples
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Amag: Bu calismada, Toxoplasma gondii (T. gondii) ile enfekte hastalardan alinan serum 6rneklerinde anti-T. gondii antikor
titrelerinin sicaklik ve zamana bagli degisiminin belirlenmesi amaglanmugtir.

Yéntemler: Mayis 2017 ile Subat 2018 tarihleri arasinda Manisa Celal Bayar Universitesi Hafsa Sultan Hastanesi Parazitoloji
Polikliginimize bagvuran T. gondii ile enfekte 18 yas ve iisti gebe veya gebe olmayan bes gonillii kadinin bes farkh kosulda (oda,
kargo paketi, buzdolabi, derin dondurucu, etiiv) saklanan serum 6rneklerinde anti-T. gondii IgG antikor diizeyleri enzim baglantili
floresan testi (ELFA) ile caligilmigtr.

Bulgular: T. gondii ile enfekte bes goniilli kadinin oda sicaklig: (20/25 °C), kargo paketi (+4/+8 °C), buzdolab1 (+4 °C), derin
dondurucu (-16/-20 °C) ve etiivde (+37 °C) saklanan serum 6érnekleri 0, 24, 48. ve 72. saatlerde ELFA testi ile cahgildiginda anti-T.
gondii IgG antikor titrelerinde istatistiksel olarak anlaml bir degisim bulunmamustir (p>0,05).

Sonug: T. gondii ile enfekte hastalardan alinan serum érneklerinin laboratuvarda ¢alisilmak iizere, farkh ortam sicakliklarinda ve
72 saate kadar olmak iizere farkli siirelerde ulagtirilmasi durumlarinda elde edilen test sonuglarinin klinik olarak anlamh diizeyde
etkilenmedigi saptanmigtir. Ornek sayisi artirilarak ve serum 6rneklerinin 72 saatten daha uzun siire saklanarak degerlendirilmesi
ile, daha genis kapsamli aragtirma verilerine ulagilabilecegi kanaatine varilmgtir.

Anahtar Kelimeler: Toxoplasmosis, Toxoplasma gondii, antikor, degisim

ABSTRACT

Objective: This study aimed to determine the temperature- and time-dependent variations in the anti-Toxoplasma gondii (T.
gondii) antibody titres in serum samples collected from T. gondii-infected patients.

Methods: During May 2017-February 2018, five serum samples (stored at different time periods and conditions) from pregnant
or non-pregnant women aged >18 years who were infected with T. gondii and had applied to our Parasitology Department of Hafsa
Sultan Hospital, Manisa Celal Bayar University, were investigated for the anti-T. gondii IgG antibody levels by enzyme linked
fluorescent assay (ELFA).

Results: The serum samples of five female volunteers who were infected with T. gondii that were stored at room temperature
(20/25 °C), in a cargo package (+4/+8 °C), in a refrigerator (+4 °C), in a deep freezer (-16/-20 °C) and in an incubator (+37 °C) were
tested at 0, 24, 48 and 72 hours after infection with the ELFA test. No statistically significant difference was observed in the anti-T.
gondii IgG antibody titres (p>0.05).

Conclusion: The results obtained from the patients infected with T. gondii at different times and conditions of up to 72 hours
were not significantly affected clinically. Hence, more comprehensive data can be obtained by increasing the number of patients
and storing the serum samples for more than 72 hours.

Keywords: Toxoplasmosis, Toxoplasma gondii, antibody, variation

Si

| Dergi

GiRiS gondii'nin kesin konag1 kedi ve kedigiller, ara konag:
ise insan dahil tim omurgahh hayvanlardir (2). T.
gondii insana, kedi ve kedigillerin ookistli digkis1 ile
temas eden besin iriinleriyle, kist formu tagiyan ¢ig
ya da az pigmis et irtinleriyle, kan transfiizyonuyla,

Toxoplasmosis, zorunlu hiicre i¢i paraziti olarak
yagayan Toxoplasma gondiimin (T. gondii) tum
memelilerde ve kuslarda yol a¢tigi hastabktir (1). T.
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organ nakliyle ve transplasental yolla bulagmaktadir (3). Diinya
genelinde yiiritilen ¢alismalarda, nifusun yaklagik tigte birinin
T. gondii ile enfekte oldugu bildirmektedir (4). Toxoplasmosisin
klinik belirtileri asemptomatik bulgulardan hayati tehdit eden
durumlara yol acabilmektedir (5). Insanlarda bebek kaybs, hasta
bebek dogumu, éli dogum, gérme bozukluklari, ensefalit ve hatta
élumle bile sonuglanan hastalik olugturmaktadir (1).

Hastalardan kan 6érneklerinin alinmas: ve laboratuvara ulagmas:
sirecinde bazi aksakliklar cikabilmektedir. Hastaya ait kan
tiplerinin unutulmasi, serum O6rneklerinin farkli sicakliklarda
uzun siire beklemesi ya da bir ilden bagka bir ilin laboratuvarina
gonderilen serum 6rneklerinin uzun stre farkl sicakliklara maruz
kalmas: gibi aksakliklar yapilan tahlil sonuglarinin dogrulugunu
etkiler mi sorusunu akla getirmektedir. Farkli sicaklik ve
zamanlarda serum Orneklerindeki IgG
seviyesindeki degisimler T. gondii’li hastalarin serum 6rneklerinin
saklanmasi i¢in en uygun ortam, sicaklik ve zamanin nasil olmasi
gerektigi acisindan énem tasimaktadir.

saklanan antikor

Bir¢ok caligmada enzim baglantili floresan testiyle (ELFA) T. gondii
seroprevalansi aragtirlmigtir (6-8). Fakat serum orneklerinin
cevre kogullarindan etkilenmesinin test sonuglar1 {izerinde
nasil bir degisime yol agabilecegi tizerinde ¢cok az sayida ¢aligma
bulunmaktadir (7). Bu ¢alismada T. gondii ile enfekte hastalardan
aliman serum oOrneklerindeki anti-T. gondii antikor titrelerinin
sicaklik ve zamana bagh degisiminin saptanmas: amag¢lanmsgtir.

YONTEMLER

Arastirma 6ncesinde Manisa Celal Bayar Universitesi Tip Fakiiltesi,
Saglik Bilimleri Etik Kurulu'ndan 10.05.2017-20478486 tarih ve
sayil etik kurul onay1 alinmigtir. Aragtirmaya katilmak isteyen
gonilli katihmalardan hasta onamu bilgilendirilmis gonulla
onam formu imzalatilarak alinmigtir. Caligma kapsaminda
Mayis 2017-Subat 2018 tarihleri arasinda Manisa Celal Bayar
Universitesi Hafsa Sultan Hastanesi Parazitoloji Poliklinigine
rutin kontrol amaciyla bagvuran T. gondii ile karsilagmis ve 6nceki
testlerde kaninda IgG antikor varlig: tespit edilmis, gebe veya gebe
olmayan, 18 yag ve ustii bes goniilli katilima éncelikle telefon
ile aranarak caligma hakkinda 6n bilgi verilmis ve poliklinigimize
davet edilmistir. Gelen gonullilere ¢aligma ile ilgili detayl bilgi
verilip bilgilendirilmis génilli onam formu imzalatilmigtir.
Gonulli katihmalardan alinan kan 6rneklerinde anti-T. gondii
IgG antikorlar1 ELFA testi ile mini VIDAS® (bioMerieux, Marcy
I'Etoile, Fransa) cihazinda ¢aligilarak aragtirilmigtir.

Serum Orneklerinin Calisma icin Hazirlanmas:

Hasta kanlar14,000 rpm devirde 10 dk santrifiij edilerek serumlar1
ayristirilmigtir. Her calisma hastasina ait serum 6rneklerinin
0, 24, 48 ve 72 saat siireyle bes farkhh ortam kosulunda (oda
kogullari, kargo paketi, buzdolabi, derin dondurucu, etiiv)
muhafaza edilmesi planlanmigtir. Caligma hastalarina ait serum
orneklerinin 0. saatte ¢alisilmasi icin bir adet 1,5 mL santrifij
tiipl, 24, 48. ve 72. saatlerde beg farkli ortam kosulunda serum
6rneklerinin saklanmasi i¢in 3’er adet olmak tizere toplamda 16
adet santrifiyj tiipi hazirlanmigtir. Kullanilacak tiiplerin tizerine
hasta isimleri ve saklama sureleri yazilmistir. Oda kogullar:
(20/25 °C), kargo paketi (+4/+8 °C), buzdolab1 (+4 °C), derin
dondurucu (-16/-20 °C) ve etuv (+37 °C) sicaklik kogullarinin her
birinin takibi icin ayr1 termometreler kullamlmigtir. Caligma icin
mini VIDAS® cihazinda kullanilacak Toxoplasma IgG kitlerindeki

kuyucuklar 100 pL serum ornegi alabildigi icin her ¢aligma
hastasina ait 16 adet santrifiij tiipiine egit oranda paylastirilacak
serum Ornegi 2 mL olarak belirlenmistir. Hazirlanan santrifij
tuplerine, hata payini en aza indirebilmek amaciyla 110 pL serum
ornegi aktarilmigtir. Her bir caligma hastasinin serum 6rnekleri
0. saatte ¢caligilmak tizere bir adet santrifiyj tiptine konulmustur.
Kalan serum 6rnegi oda kosullari, kargo paketi, buzdolab, derin
dondurucu ve etiivde 24, 48 ve 72 saat saklanmak tizere 5’er adet
1.5 mL santrifij tiipiine konularak saklanmgtir.

Serum Orneklerinin Calisilmas1

Her bir ¢aligma hastasindan alinan serum o&rneklerinin
konuldugu santrifiij tipleri, aymi giin icinde bekletilmeden 0.
saatte caligilmasi icin hazirlanmigtir. Buzdolabi kogullarinda
+4 °C’de saklanan Toxoplasma IgG kitleri mini VIDAS® cihazina
yerlestirilmigtir. Tiplerdeki serum o&rnekleri 6nce vorteksle
kangtirilmig, sonrasinda 100 pLye ayarlanan mikropipetle
alinarak mini VIDAS® cihazina yerlestirilen kitler tzerindeki
kiiciik kuyucuklarin icine aktarlmigtir. Aktarma iglemi bittikten
sonra test baglatilmigtir. Bu uygulanan iglemler, oda kogsullar,
kargo paketi, buzdolabs, derin dondurucu ve etiivde 24, 48 ve 72
saat stireyle saklanan her hastanin serum érneklerinin Toxoplasma
IgG antikor seviyelerini tespit etmek amaciyla uygulanmgtir.

Sonuglarin Degerlendirilmesi

Firma onerileri dogrultusunda anti-T. gondii IgG sonuglar,
pozitif: 28 Ul/mL, stupheli: 24 ve <8 Ul/mL, negatif: <4 Ul/mL
olarak degerlendirilmigtir.

Istatistiksel Analiz

Istatistiksel degerlendirme i¢cin SPSS 15.0 programi kullanilmis
verilerin kargilagtirilmasi Wilcoxon Signed Ranks test ile
yapilmugtir.

BULGULAR

Manisa Celal Bayar Universitesi Hafsa Sultan Hastanesi
Parazitoloji Poliklinigine rutin kontrol amaciyla bagvuran bes
gonilli kadin ¢aligmaya dahil edilmistir. Géniillillerden alinan
serum Ornekleri bekletilmeden 0. saatte ELFA testi ile ¢caligilarak
anti-T. gondii IgG seviyeleri belirlenmistir. Daha sonra bes farkh
ortam kosulunda (oda kogullari, kargo paketi, buzdolabi, derin
dondurucu, etitv) 24, 48 ve 72 saat saklanan serum o6rnekleri
ELFA testi ile caligilarak anti-T. gondii IgG seviyeleri 6l¢ctilmiistir.
Calisma hastalarinin 0. saatteki 6l¢im sonuglar: ile beg farkh
ortam kosulunda (oda kogullari, kargo paketi, buzdolabi, derin
dondurucu, etiiv) 24, 48 ve 72 saat saklanan serum 6rneklerinin
anti-T. gondii IgG seviyeleri Wilcoxon Signed Ranks testi ile
kargilagtirilmigtir. Beg farkli ortam kogulunda 0, 24, 48 ve 72
saat saklanan serum o6rneklerinin anti-T. gondii IgG antikor
titrelerinin kargilagtirllmasinda istatistiksel olarak anlamli bir
degisim bulunmamistir (p>0,05).

Galismaya katilan bes gonilla katihmadan alnan serum
orneklerinin ELFA testi ile caligilmasi sonucunda elde edilen
anti-T. gondii antikor degerleri Tablo 1'de verilmistir.

TARTISMA

Diinya genelinde T. gondii seroprevalansinin kutuplarda, kuru ve
sicak bolgelerde diisiik, nemli ve tropik bolgelerde daha yiiksek
oldugu bildirilmistir (9). T. gondii'ye Latin Amerika ve tropikal
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Tablo 1. Beg goniilli katihmcdan alinan serum érneklerinde anti-T. gondii antikor titrelerinin ELFA ile 6l¢tim sonuglari

Caligma ortami ve sicakligi, anti-T. gondii IgG antikorlarinin 6lciim sonuclar:
Serum oérnekleri Saatler Oda Kargo paketi | Buzdolab: Derin dondurucu | Etiiv e
irim
20/25 °C (+4/+8 °C) (+4°C) (-16/-20 °C) (+37°C)

0. saat 805 - - - - UI/mL

24. saat 805 820 835 790 770 Ul/mL
Serum 6rnegi 1

48. saat 810 845 815 810 720 UI/mL

72. saat 865 805 795 810 805 UI/mL

0. saat 208 - - - - UI/mL

24. saat 186 186 241 201 221 UI/mL
Serum 6rnegi 2

48. saat 142 205 178 212 160 UI/mL

72. saat 200 209 230 225 190 UI/mL

0. saat 160 - - - - UI/mL

24. saat 141 166 142 153 163 UI/mL
Serum 6rnegi 3

48. saat 147 146 155 168 125 UI/mL

72. saat 176 164 172 163 122 UI/mL

0.saat 111 - - - - UI/mL

24. saat 104 91 106 100 99 UI/mL
Serum 6rnegi 4

48. saat 111 97 112 119 99 UI/mL

72. saat 80 102 100 105 93 UI/mL

0. saat 185 - - - - UI/mL

24. saat 202 217 262 219 226 UI/mL
Serum 6rnegi 5

48. saat 257 265 176 215 211 UI/mL

72. saat 224 201 234 206 189 Ul/mL
ELFA: Enzim baglantili floresan testi

Afrika tlkelerinde yiiksek oranda rastlanirken, bu orami Orta
ve Guney Avrupa tlkeleri takip etmekte ve en dusik seviye ise
Kuzey Amerika ve Kuzey Avrupa iilkelerinde izlenmektedir (10).
Toxoplasmosis seroprevalans: tilkemizde de bir¢ok arastirmada
yiksek oranlarda bildirilmigtir. IgG seropozitifigi oranlarina
bakarsak Malatya'da %39,6 (11), Aydin'da %30 (12), Sanlurfa'da
%69,5 (3), Manisada 2006-2010 yillarinda Celal
Universitesi Hafsa Sultan Hastanesi'nde yapilan ¢alismada anti-T.
gondii IgG %23,3 (2), Afyon'da %23,6 (13), Isparta'da %24,4 (14),
[stanbul'da %29,7 (15), Mugla'da %20,6 (16), Kilis’te %63,4 (17)
oranlarinda saptanmugtir. Toxoplasmosis seroprevalansindaki

Bayar

farkl oranlarda verilerin yasa, kisilerin temizlik aligkanliklarina,
bélgenin iklimine, cografi kogullara ve sosyokiiltiirel duruma bagh
olarak degisebildigi bildirilmigtir (18). Bunlarin yam sira ¢aligilan
test yontemlerinin de sonuglari etkileyebilecegi disiiniilmektedir.
Tamida anti-T. gondii antikorlarinin saptanmasi i¢in ilk tercih
edilen yéntem serolojik yontemlerdir (19). Serolojik yéntemlerle
anti-T. gondii IgG ve IgM antikor seviyelerine bakilmaktadir.
Enfeksiyon etkeninin alimindan yaklagik iki hafta sonra kanda
IgG antikorlarn gorilmekte, bir bucuk ile iki ay icerisinde en st
seviyeye ulagarak 6miir boyu pozitif olarak kalmaktadir (20).
Bizim ¢aligmamizda da géniilli katihmcilarin serum érneklerinde
anti-T. gondii IgG antikorlari, serolojik yontemlerden biri olarak
kullanilan ELFA testi ile caligilmigtir. Caligmalarda ELFA testinin
yitksek duyarlilik ve 6zgiilliige sahip oldugu bildirilmistir (21,22).
Ulkemizde farkli kurumlara ait test rehberlerinde anti-Toxoplasma
IgG testi icin hastalardan alman serum 6rneklerinin transfer

ve saklama kogullarinin benzer oldugu goérulmustar. Sivas
Cumbhuriyet Universitesi Saglik Hizmetleri Uygulama ve Arastirma
Hastanesi Tibbi Mikrobiyoloji Laboratuvar: Test Rehberinde
anti-Toxoplasma IgG testi i¢in jelli diiz biyokimya ttuptine alinan
kan érneklerinin bekletilmeden laboratuvara ulagtirilmasi, serum
6rneklerinin ise 15-30 °C’de 3 giin, 2-8 °C’de 14 giin, < (-10) °C'de
2 ay saklanmas1 uygun gérilmigtir (23). Sanhurfa Halk Saghg
Laboratuvar: Tibbi Tahlil Laboratuvarlari Test Rehberi'nde kan
orneklerinin jelli duz biyokimya tiipiiyle hemen laboratuvara
ulagtirilmasi ve serum 6rneklerinin 2-8 °C’de 14 gun saklanmasi
onerilmistir (24). Saglik Bilimleri Universitesi Ankara Egitim
ve Aragtirma Hastanesi Tibbi Mikrobiyoloji Laboratuvar: Test
Rehberi'nde Toxoplasma IgG testi i¢in serum Orneklerinin sari
kapakl tiipe alinmasi, oda sicakliginda transfer edilip 2-8 °C’de
saklanmas1 (25), Dokuz Eyliil Universitesi Hastanesi Merkez
Laboratuvar’nda ise serum O6rneklerinin 2-8 °Cde 7 gin,
saklama kogullarimizdan biri olan -20 °C'de daha uzun stire
saklanmasi (26) uygun gorilmiistiir. Patnos Devlet Hastanesi'nde
uygulanan Mikrobiyoloji Laboratuvar: Test Rehberinde ise kan
orneklerinin sar1 kapakh kan tupi ile maksimum 15 dakikay:
ge¢cmeden laboratuvara ulagtirithp 20-25 dakika kadar oda
1sisinda bekletildikten sonra santrifiij edilmesi ve laboratuvarda
hemen caligilmayacak serum 6rneklerinin santrifiij tiiplerine
aktarilarak saklama kogullarimizdan biri olan -20 °C’de, 2 aydan
daha uzun siire bekleyecek 6rneklerin ise -86 °C’de saklanmasi
onerilmigtir (27). Caligmamiz ise serum 6rneklerinin naklinin
ve saklanmasinin farkh sicaklik ve ortam kogullarinda 72 saate
kadar uygun oldugunu géstermistir.
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Fransa'da yapilan bir aragtirmada serum érneklerini uzun siire
depolamanin toxoplasmosis serolojik degerlerinin yorumunu
nasil degistirebilecegi arastirilmis ve serum orneklerinin en
az alt1 yil -20 °C derin dondurucuda saklamanin sonuglarin
degerlendirilmesinde degisiklige neden olmadig: bildirilmigtir
(7). Bizim aragtirmamizda ise serum 6rneklerinin beg farkl
ortam kosulunda 24, 48 ve 72 saat saklanildiginda anti-T. gondii
IgG degerlerindeki fark istatistiksel olarak anlamli bulunmamigtir
(p>0,05).

Endonezya'da yapilan bir seroprevalans aragtirmasinda kan
orneklerinin transportu termik c¢anta (2-8 °C) ile saglanmus,
ardindan buzdolabinda (+4 °C) gece boyunca bekletilmis ve ayrilan
serum érnekleri santrifiij tiiplerine aktarilarak derin dondurucuda
(-20 °C) saklanmigtir. Bu saklama kogullarindaki serum
orneklerinin anti-T. gondii IgG antikorlar1 degerlendirilmistir
(28). Bizim ¢aligmamizda ise serum 6rnekleri kargo (4-8 °C) ile
nakil i¢cin képiik kutu tercih edilerek sonuglar degerlendirilmistir.
Galismamizda T. gondii ile enfekte génullu bes kadin hastadan
alinan serum o&rnekleri oda kogsullarinda (20/25 °C), kargo
paketinde (+4/+8 °C) , buzdolabinda (+4 °C), derin dondurucuda
(-16/-20 °C) ve etitvde (+37 °C) 0, 24, 48 ve 72 saat saklanarak
ELFA testiyle yapilan degerlendirmede, anti-T. gondii antikor
titrelerinde istatistiksel olarak anlamli farkliik bulunmamigtir.
Aymi zamanda anti-T. gondii IgG antikor seviyelerinde pozitiflik
kriterinin etkilenmedigi gérilmustiir.

Calismanin Simirliliklar:

Biitce destegi olmamas: sebebiyle aragtirmamiza dahil edilen
hasta sayisinin ancak bes kigi ve calisma stiresinin 72 saat ile
kisith olmasi, sadece IgG antikor titrelerinin degerlendirilmesi,
ayrica IgM antikor titrelerinin degerlendirilememesidir. Hasta
sayisin artirilmasi ve serum 6rneklerin 72 saatten daha uzun stre
saklanarak degerlendirilmesi ile daha genis kapsamli aragtirma
verilerine ulagilabilecegi kanaatine varilmigtir.

SONUC

Serum 6rneklerindeki anti-T. gondii antikor titrelerinin sicaklik ve
zamana bagl degisimini inceledigimiz bu ¢alisgmada hastanemize
rutin kontrol amaayla gelen T. gondii ile enfekte olan 18 yas
ve usti bes gonilli kadindan alinan serum 6rnekleri farklh
ortam sicakliklarda 72. saate kadar saklanarak ELFA testi ile
calisildiginda anti-T. gondii IgG antikor seviyelerinde anlaml bir
farklihigin bulunmadig: gozlemlenmistir.

Hastalara ait kan tiplerinin laboratuvara gonderilmesinin
unutulmasi, gecikmesi, serum 6rneklerinin farkli sicakliklarda
uzun siire beklemesi ya da bir ilin laboratuvarindan bagka ilin
laboratuvarina kargo ile serum érneklerinin génderilme siiresinin
72 saate kadar uzamas: gibi durumlarla karsilagilabilmektedir.
Galigmamizdan elde edilen sonuglar, serum &rneklerinin
bekletilmeden c¢alhigilmas: ile 72. saate kadar farkli ortam
kosullarinda saklanarak c¢aligilmasinin anti-T. gondii IgG antikor
seviyelerini  klinik duzeyde etkilemedigini
gostermigtir.

olarak anlamh

Sonug olarak hastalarin tekrar poliklinigimize davet edilerek kan
ornegi alinmasina gerek olmadifi sonucuna varilmigtir. Ayrica
hasta sayisin artirlmas: ve serum 6rneklerin 72 saatten daha
uzun sire saklanarak degerlendirilmesi ile daha genis kapsamh
aragtirma verilerine ulagilabilecegi kanaatine varilmistir.
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ABSTRACT

Objective: Immunocompromised patients are at a greater risk of developing intestinal parasite infections. In this study, we
examined the presence of Enterocytozoon bieneusi, Encaphalitozoon intestinalis and other intestinal protozoa in stool samples of
immunosuppressed patients.

Methods: A total of 100 stool samples were obtained from patients receiving chemotherapy because of solid organ tumour with
haematological malignancies and those receiving immunosuppressive treatment because of rheumatic diseases, organ transplant
patients and patients receiving treatment for HIV-related infections. Stool samples were examined by using the native-lugol
method in which the stool concentration, modified Kinyoun acid-fast and trichrome staining methods and parasite presence were
analysed. The stool samples were also examined for the presence of Enterocytozoon bieneusi and Encephalitozoon intestinalis using
an indirect fluorescent antibody method.

Results: Intestinal parasites were detected in 12% of all patients. The distribution of intestinal parasites in patients were 7%
Blastocystis spp., 2% Blastocystis spp. + Dientamoeba fragilis, 1% Blastocystis spp. + Entamoeba coli, 1% Blastocystis spp. + Giardia
intestinalis and 1% G. intestinalis. Microsporidia spp. were detected in 4% of all patients by the IFAT method and in 8% of all
patients by calcoflour staining method.

Conclusion: In our study, the most prevalent parasite detected in the immunosuppressed patients was Blastocystis spp. The
pathogenesis of Blastocystis spp. remains to be controversial, and their role in immunocompromised patients continues to remain
unknown. Although these rates detected in our study are similar to the prevalence in the normal population, it is important to
study these microorganisms in immunocompromised patients in terms of the associated decreasing morbidity and mortality rates.
Keywords: Immunosuppression, Microsporidia spp., parasites, Blastocystis spp.

6z

Amag: Bagisiklik sistemi baskilanmig hastalar, firsat¢1 bagirsak parazit enfeksiyonlar: bakimindan risk altindadir. Bu ¢aligmada,
bagisiklik sistemi baskilanmig hastalarin digki 6rneklerinde Enterocytozoon bieneusi ve Encephalitozoon intestinalis ile diger bagirsak
protozoonlarinin varhginin incelenmesi amag¢lanmigtir.

Yontemler: Solid organ tiimérii nedeniyle kemoterapi alan ya da hematolojik malignitesi olan, romatolojik hastaliklar nedeniyle
immiinsiipresif tedavi géren, organ nakli yapilan ve HIV enfeksiyonu nedeniyle tedavi almakta olan toplam 100 hastadan digk:
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érnekleri alinmigtir. Digki 6rnekleri nativ-lugol yéntemi, diski konsantrasyon, modifiye Kinyoun asit-fast ve trikrom boyama yéntemleriyle incelenerek
protozoon varhg: arastirilmigtir. Digk: 6rnekleri, indirekt floresan antikor yontemi kullamilarak Enterocytozoon bieneusi ve Encephalitozoon intestinalis varligi

agisindan da incelenmistir.

Bulgular: Hastalarin %12’sinde, bir ya da daha fazla sayida intestinal protozoon saptanmistir. Intestinal protozoonlarin dagilimi ise %7 Blastocystis spp.,
%2 Blastocystis spp. + Dientamoeba fragilis, %1 Blastocystis spp. + Entamoeba coli, %1 Blastocystis spp. + Giardia intestinalis ve %1 G. intestinalis seklindedir.
Microsporidia spp. IFA yontemi ile %4, kalkoflor boyama ile %8 oraninda saptanmigtir.

Sonug: Caligmamizda, immiinsiipresif hastalarda en fazla saptanan intestinal protozoon Blastocystis spp.dir. Blastocystis tiirlerinin patojenitesi halen
tartigmali olup, immunsupresif hastalardaki rolii tam olarak bilinmemektedir. Caligmamizda bulunan bu oranlar normal toplumdaki prevalanslarla benzer
olmakla birlikte; bagisiklik sistemi baskilanmig hastalarda bu mikroorganizmalarin aragtirilmasi, morbidite ve mortalitenin azaltilmas: agisindan énem

tagimaktadir.

Anahtar kelimeler: imminsiipresyon, Microsporidia spp., parazit, Blastocystis spp.

INTRODUCTION

Number of immunocompromised patients continues to
increase as a consequence of immunosuppressive therapies
for malignancies and immune-mediated disorders, infections
with the human immunodeficiency virus (HIV), hematopoietic
and solid organ transplants. These patients are at greater
risk for developing more severe parasitic infections than are
immunocompetent individuals. Although the pathogenesis of
parasitic infections in immunosuppression is poorly understood,
immunocompromised hosts are more likely to acquire infection,
develop severe and disseminated disease and be unable to
clear parasites (1,2). Intestinal protozoan infections are more
frequently seen in the immunocompromised host. The most
common intestinal protozoa in these patients are Cryptosporidium,
Cyclospora and Cystoisospora. In recent years, Blastocystis spp. and
Microsporidia spp. are reported to be emerging pathogens in the
immunocompromised hosts (2).

Cryptosporidium is a coccidian protozoon parasite which may
lead to diarrhea in both developed and developing countries.
In immunocompetent patients cryptosporidiosis is generally
asymptomatic or self-limited, however; in immunocompromised
patients it can cause chronic and severe diarrhea and lead to
life threatening disease because of dehydration. Extraintestinal
manifestations like cholecystitis, pancreatitis and respiratory
infection may also be seen in these patients (3-5). The other
coccidian protozoa Cyclospora and Cystoisospora are more common
in tropical and subtropical areas. Cyclosporiasis may vary from
asymptomatic or moderate infection to severe intestinal disease
and may present as traveler’s diarrhea and as waterborne or
foodborne outbreaks. Cyclospora and Cystoisospora infections are
more severe, chronic and fatal in immunocompromised patients
similar to cryptosporidiosis (6-8).

Microsporidia are obligate intracellular microorganisms which
are closely related to fungi (9). Enterocytozoon bieneusi and
Encephalitozoon intestinalis are the most common species that
cause intestinal microsporidiosis. Although asymptomatic
infections or watery diarrhea are common in immunocompetent
patients, opportunistic infections including cholangitis,
cholecyctitis, non-specific sinusitis and rhinitis may develop in
case of immunosuppression (10,11).

In this study, we investigated the existence of intestinal protozoa
in the stool samples obtained from immunocompromised
patients.

METHODS

Patients

A total of 100 adult immunocompromised patients who were
receiving immunosuppressive therapies for rheumatic diseases,

transplantation or cancer and being treated for hematopoietic
malignancies or HIV infection were included in the study. Data on
demographic, clinical and laboratory parameters were recorded
for each patient.

Protocol of the study was reviewed and approved by Non-
interventional Ethics Board/Committee (decision number:
G101493-09, date: 05.03.2014). Detailed information about the
study was given to each participant in the study and an informed
consent form was signed.

Sample Collection and Laboratory Analyses

One or more consecutive fresh stool samples were collected
from the patients and transferred to the laboratory within 30
minutes after defecation. Stool concentration method (Parasep®
Fecal Parasite Concentrators, Apacor, USA), direct microscopic
examination (saline and iodine), Wheatley’s trichrome staining
and Kinyoun’s acid fast staining methods were performed for
identification of intestinal parasites (12-15). The presence of
E. bieneusi and E. intestinalis antigens in the stool samples were
investigated by a commercial indirect fluorescent antibody (IFA)
kit in accordance with the manufacturer’s instructions (Bordier
Affinity Products, SA) and calcoflour staining method (16). All
tests were performed in parasitology section of department of
medical microbiology.

Statistical Analysis

Because of the low number of the patients, statistical analyses
could not be made.

RESULTS

The age of the patients included in the study ranged from 19
to 76 years and 61% were male (Table 1). Forty-four patients
were receiving immunosuppressive therapies for cancers
such as lung cancer and breast cancer or being treated for
hematopoietic malignancies such as lymphoma. Thirty-seven
were receiving immunosuppressive drugs for rheumatic diseases
such as ankylosing spondylitis and rheumatoid arthritis.
Ten were receiving immunosuppressive therapies for solid
organ transplantation. Five had HIV infection and four had

hypogammaglobulinemia (Table 2).

Table 1. Age and gender distribution of the patients

Patients n (%) Mean age
Female 39 (39%) 49.3
Male 61 (61%) 46.4
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Out of 100 patients, 26% had diarrhoea, in besides of 74% of the
patients had no symptoms that point to a parasitic infection such
as diarrhoea, abdominal pain, nausea or vomiting.

Intestinal parasites were detected in 12% of the stool samples
examined with direct microscopic examination (saline and
iodine), Wheatley’s trichrome staining and stool concentration
methods. The distribution of intestinal parasites in these
patients were Blastocystis spp. in 7% (Figure 1A), Blastocystis spp.
plus Dientamoeba fragilis (Figure 1B) in 2%, Blastocystis spp. plus
Entamoeba coli in 1%, Blastocystis spp. plus Giardia intestinalis in
1%, G. intestinalis in 1%. Out of 12 patients whose stool samples
revealed intestinal parasites, eight of them had diarrhea (Table 3).
Cryptosporidium, Cyclospora or Cystoisospora species were not
detected with Kinyoun’s acid fast staining method in any of the
patients.

E. intestinalis was found in the 4% of the immunocompromised
patients by using IFAT method (Figure 2A). Microsporidia spp.
were detected in the 8% of the patients by calcoflour staining
method (Figure 2B). None of these patients had gastrointestinal
symptoms (Table 4).

According to these results, the most common parasite detected in
immunosuppressed patients was Blastocystis spp. with a rate of
11%. Among these patients 63.6% had diarrhea.

One of the limitations of this study was the lack of control group.
Due to the absence of a control group, statistical analysis could
not be performed.

Table 2. Clinical distribution of the patients

Department Diagnosis n (%)
Rheumatology Rheumatic diseases 37 (37%)
Hematology Hematopoietic malignancies | 26 (26%)
Medical oncology Cancers 18 (18%)
General surgery Transplantation 10 (10%)
Infectious diseases HIV infection 5 (5%)
Infectious diseases Hypogammaglobulinemia 4 (4%)
HIV: Human immunodeficiency virus

Figure 1A. Blastocystis spp. (Trichrome staining, x1000)

Figure 1B. D. fragilis (Trichrome staining, x1000)

DISCUSSION

Immunosuppression is an important risk factor for developing
infections. There is a wide range of factors that causes
immunosuppression in patients. Genetic deficiencies in functional
compartment of the immune system such as common variable
immunodeficiency (CVID), selective IgA deficiency and X-linked

agammaglobulinemia is called primary immunodeficiency

Table 3. Distribution of intestinal parasites detected in immunocompromised patients

Department Patient’s diagnosis Diarrhea Intestinal parasites
1 Infectious diseases Hypogammaglobulinemia + G. intestinalis + Blastocystis spp.
2 Infectious diseases Hypogammaglobulinemia + G. intestinalis
3 Infectious diseases Hypogammaglobulinemia + E. coli + Blastocystis spp.
4 Medical oncology Endometrial cancer + D. fragilis + Blastocystis spp.
5 Rheumatology Ankylosing spondylitis + D. fragilis + Blastocystis spp.
6 Rheumatology Ankylosing spondylitis + Blastocystis spp.
7 | Rheumatology Ankylosing spondylitis + Blastocystis spp.
8 Rheumatology Ankylosing spondylitis - Blastocystis spp.
9 Rheumatology Rheumatoid arthritis + Blastocystis spp.
10 | Rheumatology Rheumatoid arthritis - Blastocystis spp.
11 | Hematology Chronic lymphocytic leukemia - Blastocystis spp.
12 | Hematology Chronic lymphocytic leukemia - Blastocystis spp.
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diseases. Secondary immunodeficiencies may develop due to
another illness, condition or as a result of treatment. Metabolic
diseases (e.g. diabetes mellitus, protein-losing enteropathy),
treatments for malignancies, rheumatologic and autoimmune
diseases, transplantation and HIV infection are among the causes
of secondary immunodeficiencies (17).

Intestinal parasitic infections (IPI) are important causes of
morbidity and mortality in patients with immunodeficiency.
In this study, we aimed to investigate the prevalence of
intestinal parasites and Microsporidia spp. in patients with
immunocompromising conditions.

In a study conducted to investigate the prevalence of intestinal
pathogens in patients with different immunological status,
intestinal parasites were detected in both immunocompetent
(6.5%) and immunocompromised patients (4.6%) (18). In another
study held in Iran, the stool samples of 135 hemodialysis patients,
50 renal transplant recipients, 60 cancer patients and 20 HIV/
AIDS patients were investigated for IPI. Intestinal parasites were
found in 11.7% of the patients and Blastocystis spp. (4.2%) were
the most prevalent parasite. In this study, the highest infection
rate was detected among HIV/AIDS patients (25%). So indeed,
HIV-infected patients are more susceptible to opportunistic
intestinal infections (19). Accordingly, in a prospective study,
out of 137 HIV-infected patients, 78.8% were diagnosed IPI and
the most prevalent parasites were Blastocystis spp. (26.3%), E.
histolytica/dispar (12.4%) and G.intestinalis (8.8%) (20). In a study
conducted in Turkey, 65 HIV-positive patients were investigated
2B for the presence of intestinal parasites and the distribution of

Figure 2A. E. intestinalis (IFAT, x1000)

the parasites was Cryptosporidium spp. (21.5%), Cyclospora spp.
(3.1%) and Blastocystis spp. (10.8%) (21). In our study, five HIV-
Figure 2B. Microsporidia spp. (calcoflour staining, x1000) infected patients’ stool samples did not reveal any intestinal

parasite, that’s probably due to the low number of patients.

Table 4. Distribution of intestinal parasites detected in immunocompromised patients, according to gender, age, presence of diarrhea

and diagnosis

Blastocystis spp. | G.intestinalis | D. fragilis ?g:;::gzzifi::ﬂ I;;ig) fllll:::f)ss:::ll:lfa IFAT)
Gender
Female (n=39) 4 - 1 2 -
Male (n=61) 7 2 1 6 4
Age
18-40 (n=32) 3 2 - 5 2
41-60 (n=49) 4 - 2 3 2
>61 (n=19) 4 - - - -
Diarrhea
Positive 7 2 2 - -
Negative 4 - - 8 4
Diagnosis
Rheumatic diseases 6 - 1 4 3
Hematopoietic malignancies | 2 - — 1 -
Cancers 1 - 1 - -
Transplantation - - - 3 1
HIV infection - - - - -
Hypogammaglobulinemia 2 2 - - -
HIV: Human immunodeficiency virus
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Hypogammaglobulinemia is a disorder that is characterized
by deficiency of immunoglobulins in the blood and CVID is the
most common cause. Patients with hypogammaglobulinemia
have an increased susceptibility to pathogens affecting mucous
membranes of gastrointestinal tract (22). In a study conducted
in Turkey, 26 of 37 CVID patients had diarrhea and intestinal
parasites were detected in 13 of them. The most common
parasites detected in this study were Cryptosporidium spp.
(69.2%) and G. intestinalis (53.8%) (23). In the current study,
four patients with hypogammaglobulinemia had diarrhea and
three of them were diagnosed with IPI. Blastocystis spp. and
G. intestinalis were detected in these patients’ stool samples;
however; Cryptosporidium spp. were not found in any of the
patients. Essentially, intestinal coccidian parasites are common
cause of diarrhea in immunocompromised individuals. In a study,
out of 350 immunocompromised patients, Cryptosporidium spp.
and C. belli oocysts were detected in three (0.9%) and four (1.1%),
respectively (24). In another study, Cryptosporidium spp. were
found in six (10.1%) and C. belli in four (6.7%) of 59 HIV-infected
patients (25). Similarly, the higher prevalence of Cryptosporidium
spp. in pediatric oncology patients with diarrhea compared to
non-oncology patients is reported in a previous study (26). Tas
Cengiz et al. (27) reported C. belli infection determined in both
immunosuppressed and immunocompetent children. In our
study, three (6.8%) of the 44 oncology/hematology patients’ stool
samples revealed Blastocystis spp.; although; none of them had
intestinal coccidian parasites.

Rheumatologic and autoimmune diseases are the other causes
of immunosuppression due to the use of immunomodulatory
or immunosuppressive therapies (28). These patients have
an increased risk of severe manifestations of IPI (29). Some
intestinal cryptosporidiosis cases reported in patients using
low-dose prednisone for rheumatoid arthritis and adalimumab
for ankylosing spondylitis (30,31). In a study conducted in 36
patients with rheumatoid arthritis and ankylosing spondylitis,
the frequencies of intestinal parasites were 25% and 33%,
respectively. The difference between intestinal parasite
detection rates in healthy and patient groups was not found
statistically significant (32). In our study, six (16.2%) of the 37
patients receiving immunosuppressive therapies for rheumatic
diseases had IPI, and Blastocystis were detected in all of these
patients. Blastocystis is reported to be associated with a variety
of gastrointestinal disorders; although; the pathogenic role of
parasite is still controversial (33). In a study held in China, out of
381 stool samples collected from cancer patients, 7.1% and 1.3%
were found positive for Blastocystis and E. bieneusi, respectively. In
addition, significant association of Blastocystis with diarrhea was
found in cancer patients (34). Similarly, Blastocystis were detected
in 11% of the immunocompromised patients and 63.6% of them
had diarrhea in our study.

Intestinal Microsporidia may cause severe and life-threatening
infection in patients with immunodeficiency. In a previous
study, E. bieneusi was detected in 14.5% (19/131) of the
immunocompromised patients and 1.47% (1/68) of the
immunocompetent individuals. A significant difference was
detected between patients with immunodeficiency and healthy
individuals in terms of prevalence of E. bieneusi (35). In another
study, out of 310 samples collected from immunocompromised
patients, 20% (62/310) were positive for E. bieneusi and 8.3%

(26/310) were detected as other Encephalitozoon species by
using molecular methods (36). In a study conducted with 98
rheumatology patients and 92 healthy individuals, Microsporidia
spp. were identified significantly higher in patients in underlying
immunosuppression; although; the prevalence of other intestinal
parasites was similar in both patient and control groups (37).
In another study, the prevalence of E. intestinalis and E. bieneusi
in cancer patients under chemotherapy was detected very high
(38). In our study, intestinal Microsporidia spp. were found
mostly in rheumatology patients. Although it is reported that
E. bieneusi is the most common Microsporidia species isolated
from immunocompromised patients (39), in our study, E.
intestinalis was identified more, but; none of the patients whose
stool samples revealed Microsporidia had diarrhea. On the other
hand, one or more intestinal parasites were detected in 30.8%
of immunocompromised patients with diarrhea. Therefore,
intestinal parasites should be investigated in these patients
regardless of the presence of gastrointestinal symptoms.

Varying intestinal parasite prevalence rates in the previous studies
as compared to that in the present study may be due to the patients’
immunodeficiency level, number of patients enrolled the studies or
methods used. The limitations of our study were the low number
of patients and the inability to use molecular methods, but, our
results may help to indicate the prevalence of Microsporidia spp. and
intestinal parasites in our region. One of the other shortcomings of
the study is that a healthy control group could not be included in
the study. Another major limitation is the relatively low number of
patients with diarrhea which is a further challenge in interpretation
of the results in terms of existence of the opportunistic pathogen
in relation to its pathogenicity on diarrhea.

CONCLUSION

When all results are evaluated, Blastocystis were the most prevalent
intestinal parasite in 11% and Microsporidia spp. in 10% of the
immunocompromised patients. Although these rates in our study
are similar to those in the normal population, the investigation
of these microorganisms in patients with immunodeficiency or
individuals undergoing immunosuppressive drug treatment is
important for reducing severe infections and mortality.
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ABSTRACT

Objective: Cutaneous leishmaniasis is a zoonotic disease and one of the most widespread diseases in our country. This illness is a
significant public health concern in most Iranian provinces. Therefore, it is necessary to study the prevalence and identification of
new sources of this problem in many regions of Iran. The present study was intended to investigate the epidemiology of cutaneous
leishmaniasis in Yazd city.

Methods: This descriptive-analytical and cross-sectional study was performed on 121 patients with leishmaniasis in Nicopoor
Center, Yazd in 2017. According to ethical and research standards, information about patients, including their gender, age,
occupation, location and number of lesions and month of illness were collected and evaluated using SPSS Statistics, Version 21.
Results: The highest incidence of leishmaniasis occurred in adults over 50 years of age (28.9%) and in children under the age of
10 (23.1%). An incidence of 41.3% was observed for other occupations, including driver, farmer and child. In second place, the
highest frequency was related to housewives (25.6%), and in third place, a higher frequency was observed in students (19%). The
most common venereal sites were the hands (38.8%), in second place the feet (28.1%) and in third place the face (15.7%). The
highest seasonal frequency of leishmaniasis occurred during the autumn.

Conclusion: In light of the current study findings and the adverse effects of leishmaniasis, it is necessary to design strategies
with the aim of controlling the disease and to implement appropriate actions with the intention of decreasing its prevalence
nationally.

Keywords: Cutaneous leishmaniasis, epidemiology, Yazd

0z

Amag: Zootonik bir hastalik olan kutanéz leishmaniasis, fran’daki en énemli endemik hastaliklardan biridir. Bu hastalik, iilkenin
bir¢ok ilinde énemli bir saghk sorunudur. Bu nedenle, fran’n pek cok bolgesinde bu hastaliga neden olan yeni kaynaklarin
yayginligimi ve hastaligin tanimlanmas gibi konular1 incelemek gerekmektedir. Bu ¢alismada fran'm Yezd kentindeki kutanoz
leishmaniasis epidemiyolojisi aragtirlmigtur.

Yontemler: Bu kesitsel tanimlayici-analitik ¢aligma, 2017 yilinda Nicopoor Center, Yezd'de leishmaniasis hastalar: tizerinde
gerceklestirilmistir. Etik ve aragtirma standartlarina gore; yas, cinsiyet, meslek, lezyon sayisi, lezyon yeri ve hastalhigin ortaya
aiktig1 ay gibi bilgiler hasta grubundan topland: ve toplanan veriler SPSS siiriim 21 programinin standart istatistiksel paketi
kullanilarak analiz edildi.

Bulgular: En yiiksek leishmaniasis insidansi, 50 yagin tizerindeki yetiskinlerde (%28,9) ve 10 yagin altindaki ¢cocuklarda (%23,1)
gorilmekte idi. Sofér, ciftci ve cocuk da dahil olmak tizere diger meslek gruplarinda %41,3 oraninda bir artis gozlendi. Ikinci en
yiiksek goriilme sikligi %25,6 ile ev hanimi hasta grubu ile iligkiliydi ve tgiincii sirada ise %19 oran ile 6grenciler bulunmaktaydi.
En yaygin zithrevi bélgeleri; birinci sirada eller (%38,8), ikinci sirada ayaklar (%28,1) ve tigiincii sirada yiiz (%15,7) olugturmakda
idi. En yuksek leishmaniasis siklig1 sonbahar mevsiminde gériilmekteydi.

Sonug: Calismanin sonuglari ve leishmaniasis’in olumsuz etkileri degerlendirilerek, hastalig: kontrol etmek i¢in yeni stratejilerin
tasarlanmasi ve hastalik insidansini azaltmak i¢in uygun eylemlerin uygulanmasi gerekli géralmektedir.
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INTRODUCTION

Human leishmaniasis is the third most serious disease carried by
the arthropod in terms of global disease burden (1-3).

It is caused by a trypanosomatid protoza belonging to one
of the more than 20 species of Leishmania currently known.
Intracellular parasites corresponding to mandatory Leishmania
genus associate with the members of the Trypanosomatidae family
(order as titled Kinetoplastida), and above 20 classes worlwide
create this vector-borne tropical/subtropical infection (4,5).
Clinical symptoms of infection are established by the infection
agent’s (classes and likely specific strain) properties and the
immunological condition of the patient. Disease is classified as
three types including mucocutaneous (MCL), cutaneous form (CL)
or visceral type (VL). After curing infection, the patients with VL
could sometimes suffer the pos-kala-azar dermal leishmaniasis
6,7).

CL is widespread in almost 97 countries that are in America
(central areas), Asia, Southern Europe, Africa (6,8). An estimated
12-15 million people suffer from leishmaniasis. Two million fresh
patients of infection are discovered every year, of whic about
500,000 are individuals diagnosed with VL and about 1.5 million
with CL (1,9).

Some cases of CL have occurred in Iran, Colombia, Brazil, Algeria,
Afghanistan, Pakistan, Syria, Saudi Arabia and Peru (10-12).

The type of cutaneous infection is the prevalent form of the
illness, and the origin of infection in Iran is related to 1.000
years ago; the period of Avicenna, an Iranian famous doctor
(1). In our region, two types of CL are frequent: skin type as
anthroponotic (dry form or urban) and zoonotic (wet kind
or rural) produced by L. tropica and L. major, separately (1). In
spite of the rudimentary evidences on the epidemiology, main
vectors and agents of transmitting the infection is well known,
CL type remains a severe fitness difficulty in our country and the
number of cases is growing in some parts of the country (1).

The current research is a study by data got from Yazd Nicopoor
health center. The aim of the present paper is to investigate
cutaneous leishmaniasis epidemiology in Yazd province.

METHODS

The Population and Area of Study

Yazd is one of the central provinces of Iran country. This
descriptive-analytical and cross-sectional research was performed
on 121 individuals with leishmaniasis in Nicopoor Center, Yazd
in 2017.

Research Method

According to the ethical and research standards, information
about patients such as age, sex, occupation, location and number
of lesion and season (Spring, Summer, Autumn, and Winter) were
collected by a questionnaire. All cases identified with CL wound
in Nicopoor center of the Yazd during 2017 were enrolled in our
study. The study was approved by the Ethics Committee of the
Shahid Sadoughi University of Medical Sciences, Yazd, Iran.

Statistical Analysis

Collected data were documented in a series questionnaires and
analysis was performed by the standard packages SPSS version 21
and ANOVA test.

RESULTS

During the period of observation, 121 patients were referred in
2017, from which 70 (57.9%) were male and 51 (42.1%) were
female. The mean age of patients was 34.51+24.6 years within the
range of 1 to 85 years.

Among the cases, we determined 32 cases (26.4%) with
underlying diseases such as diabetes, hypertension, heart failure
and rheumatologic diseases. The 121 patients considered in our
study, exhibited a total of 255 ulcers in their limbs and body.
Smear was performed for all patients and only 2 (1.7%) cases had
negative result. Among patients that were observed in our study,
19 (15.7%) of them had affected family members, also only 2
cases (1.7%) had a history of scarring.

The highest prevalence of cutaneous leishmaniasis was observed
in patients over 50 years old (28.9%) and children under 10 years
old (23.1%) (Table 1).

Frequency distribution of cutaneous leishmaniasis in Yazd according
with the jobs of the patients showed that 50 (41.3%) of affected
people had different jobs including driver, farmer and child (Table 2).
The most common locations of the injuries caused by the disease
were the hands (38.8%) and at the second place the foots (28.1%)
(Table 3).

Of the patients with more than 4 lesions, 1 case had 15 lesions
and the remainder had between 4 to 10 lesions (Table 4).

The most frequent prevalence of cutaneous leishmaniasis
according with the season was occurred by the autumn (33.1%)
(Table 5).

DISCUSSION

Leishmaniasis infection is a tropical areas illness produced
by the Leishmania agent and transferred via the sandflies of
Phlebotominae subfamily (13-15).

Table 1. The prevalence of cutaneous form according with the

age
Age group (year) Number Percent (%)
<10 28 231

11-20 17 14

21-30 12 9.9

31-40 12 9.9

41-50 17 14

>50 35 28.9

Total 121 100

Table 2. The prevalence of cutaneous form of disease based
on the profession

Profession Number Percent (%)
Housewives 31 25.6

Student 23 19

Worker 10 8.3

Employee 6 5
Unemployed 1 0.8

Quer s v

Total 121 100
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CL form is the most prevalent type of leishmaniasis infection
and it creates the lesions in the skin in the unprotected
areas of the human body, presenting lesions as lifetime.
Around 90% of patients of CL happen in the Mediterranean, the
Americas, Central Asia and the Middle East (16,17). Almost 70%
of novel individuals of CL type take place in the main six countries
including Iran, Colombia, Brazil, Syria, Afghanistan and Algeria
(16,18).

Our study in the central area of Iran (Yazd) showed that the
maximum occurrence of leishmaniasis infection is observed
in people over 50 years old and children under the age of 10.
Drivers, farmers and children were the individuals more affected
by CL with 41.3%. Also, the highest frequency was observed in the
housewives. The most common lesions sites were the hands and
the foots. The highest frequency of leishmaniasis occurred by the
autumn and at the second place by summer.

A study was conducted with the aim to evaluate CLs status
and the environmental determinants and to evaluate the level
of consciousness of rural populations in areas with the high
incidence in the northern Ethiopia (Tigray). The occurrence
of CL as localized was 2.3% (maximum 4.7%), with noticeable
changes between the villages. Almost 21% had wounds because
of the earlier contaminations. Although the risk was no gender-
dependent, the infection occurrence was meaningfully more in
the ages of 0-9 (4.5%) and 10-19 (2.5%), higher limbs (13%), and

Table 3. The prevalence of cutaneous leishmaniasis according

to the part of the body affected by the disease

Member involved Number Percent (%)
Face 19 15.7

Hand 47 38.8

Foot 34 28.1

Trunk 4 3.3

Trunk and organs 5 4.1

Face and organs 7 5.8

Hand and foot 5 41

Total 121 100

Table 4. The prevalence of cutaneous leishmaniasis according
with the number of lesions due to the disease

Number of lesions Number Percent (%)
One 69 57

Two 27 22.3

Three 9 7.4

Over four 16 13.3

Total 121 100

Table 5. The prevalence of cutaneous leishmaniasis according
the season

Season Number Percent (%)
Spring 26 21.5
Summer 28 23.1
Autumn 40 33.1
Winter 27 22.3
Total 121 100

the patient face (82%) and were primarily affected by the disease
agent. Approximately 11% of families had one or several patients
related to CL and this subject was attributed to nearness to the
habitations of hyrax. All of the applicants were aware of the scars,
nonetheless, were unaware of the way of spread of the disease and
its relation with hyraxes types (19).

Another research aimed at defining the epidemiological,
etiological and clinical features of CL type detected in children
hospital at the Casablanca University. One hundred six patients
with CL type were identified, of which 40 (38%) in children: 29
because of L. tropica (72.5%), 4 because of L. infantum (10%), and
also 7 because of L. major (17.5%). CL form initiated by L. tropica
agent was considerably related to low age and was characterized
via the high prevalence of the nodular type and a facial site. CL
lesions in childhood were distinguished by minor mass and facial
position compared to adults. Children were predominantly cured
with the antimonials with strong protection and a considerable
clinical reply (20).

The aim of a study was to update epidemiological data and check
for CL risk factors. 59.3% of those were patients from Brazil,
mainly gold metal mineworkers. 58% of patients (maximum)
were 16 and 40 years old, and men were more (69%). In
traditional wooden houses a large proportion of patients stayed
(51%). Throughout journeys to areas with the highest patients in
seaside cities were generally contaminated (60%) and had shorter
diagnostic time than hinterland workers. The attendance of a
marine source (40%) and dogs nearby households (40%) was often
described among environmental risk factors. 80% of patients
were involved by Leishmania guyanensis, afterwards accompanied
by L. braziliensis (6%), and L. naiffi (2%) (21).

Another study examined epidemiological aspects of CL in Kashan,
central Iran, during an 8-year period (2009-2016). The highest
annual incidence in 2009 was measured at 182/100,000 people,
and also the lowest in 2016 (47/100,000 cases). The most rates
among age groups affected have been detected in 20-29 year-old
patients (almost 21%). In excess of 51% of the cases were under
30 years old. The most frequency of the illness, 1.134 (43.3%),
was recognized in autumn season. Hands (61.4%) were the most
usual site of scars (10).

In another analysis the occurrence and epidemiological features
of CL form in southwestern Iran from 2014 to 2017 were also
assessed. In Abadan and Khorramshahr cities, 151 and 132
positive patients for CL type were found, separately. The most
incidence of disease was detected in both cities in the winter,
between men and urban dwellers. The occurrence of CL based
on age distribution was more in the 20-30 year age range than
others. In fact, the hands and feet were the most frequent organs
complicated (4).

Afterward 30 years of epidemic of disease in Maroc, a research was
performed to examine the present ecological and epidemiological
situations. This infection affected both sexes and individuals from
allages, with small rates of children and women. More importantly,
the vulnerable age range among females was greater than among
males, and this disparity was further noticeable in Fquih Ben
Salah, where the infection had increased recently. Likewise, age
groups at threat were greater and altered meaningfully each year,
especially in the fresh developing parts of infection (22).

A study examined epidemiological characteristics of CL infection
in Aran va Bidgol area, in the region of Isfahan, Iran. 926 patients
were reported that included 542 (58.5%) men and 384 (almost
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42%) a female with proved infection. CL type was more prevalent
amongmen (58%).In 2009 and 2016, the maximum and minimum
occurrence of infection was measured at approximately 238.5 and
44.2 per 100,000 people, respectively. The most prevalence of
infection was detected in the 0-9-year age group (26.3%). Many
cases were recognized in the autumn season (54%). More scars
were observed on the patients hands (44.7%) (23).

CONCLUSION

Because of high prevalence of CL in hands and autumn season in
our city, it seems to be necessary to plan for controlling disease
and to implement appropriate plans with the aim of decrease the
incidence of the infection. Control strategies such as educational
campaigns, general health improvement, the fight against the
reservoir, and environmental care are proposed with the aim to
control the disease.
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ABSTRACT

Toxoplasma gondii is an intracellular protozoan parasite. Approximately 30% of the global population is infected by T. gondii. In
chronically infected individuals, the parasite resides in tissue cysts, especially in the brain. There is a growing interest in the role of
parasitologic agents in the causation of neuropsychological disorders. In this review, we have explained the interactions between
Toxoplasma and its host, mechanisms, and consequences on neural and psychological diseases.

Keywords: Neuroscience, Toxoplasma gondii, central nervous system, neuropsychology

0z
Toxoplasma gondii, hiicre ici bir protozoan parazittir. Diinya niifusunun yaklasik %30’u Toxoplasma gondii ile enfektedir. Kronik

olarak enfekte insanlarda, parazit doku kistleri ézellikle beyinde bulunur. Néropsikolojik bozukluklarin nedenselliginde,
parazitolojik ajanlarin roliine artan bir ilgi vardir. Bu derlemede; Toxoplasma spp. ile konag: arasindaki etkilesimleri, néral ve

psikolojik hastalik tizerine mekanizmalar1 ve sonuglar1 agiklanmugtir.
Anahtar Kelimeler: Norobilim, Toxoplasma gondii, santral sinir sistemi, néropsikoloji

INTRODUCTION

Toxoplasma gondii is an obligate intracellular
protozoan parasite and can infect and duplicate in any
nucleated vertebrate cell (1). Felidae (cat family) are
the definitive host for toxoplasma. Cats disseminate
the oocysts to the environment by their feces. These
oocytes are very resistant and by mixing in the soil
they can contaminate the water and some food such as
vegetables. Toxoplasma can infect humans in different
ways;

* Eating undercooked or raw meat containing tissue
cysts (bradyzoites),

* Consuming unclean food (such as vegetables) or
contaminated water (oocysts),

* Organ transplantation or blood transfusion
(tachyzoites),

* Vertical transmission (transplacental route from
mother to fetus) (tachyzoites).

It is the most common parasite affecting one third of
the world population (2). It is asymptomatic in about
90% of cases (3).

Toxoplasma can settle anywhere in the body, but
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predominantly brain, muscle, ocular involvements are
seen. Congenital toxoplasmosis is one important issue
concerning toxoplasmosis since vertical transmission
may affect the unborn baby and may cause a wide
range of problems from intracranial calcifications,
hydrocephaly, chorioretinitis, deafness to intrauterine
fetal demise (4).

Toxoplasma gondii can be divided into 3 main
genotypes as I, Il and III (5). These types may be of
importance in terms of geographic distribution as well
as pathogenicity of Toxoplasma gondii (6,7).

Until recent data, chronic latent toxoplasmosis has
been viewed as a “benign” condition, however it has
been proposed and supported mainly by experimental
studies that such condition may have devastating
effect on neuropsychological system via various
introduced mechanisms (8).

Here, we wish to review the proposed toxoplasma-
related neuropsychological disorders with the
suggested mechanisms. We do hope that this review
would be an inspiration to all to scout this fascinating
field of toxoplasma and neuroscience.
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How Can Toxoplasma Transport Into the Brain?

After entering the human body as in the form of tissue cysts,
after passing beyond the stomach, the parasite excyst in the
gut, cross the gut epithelium, continuing to increase in number.
Once it is in the bloodstream, in its intracellular allocation, it can
be transferred all across the body. Toxoplasma has a particular
tropism for muscle and brain tissues where it may remain in a
cystic form in a human’s lifetime.

Fundamentally the brain is protected by 3 major guardians; the
arachnoid epithelium, the choroid plexus epithelium and blood
brain barrier (BBB) (9). BBB is an important checkpoint for big
proteins, large peptides. There are three different mechanisms
proposed for the traverse of Toxoplasma spp. cross the BBB (10);
1. Paracellular entry: T. gondii, by using its gliding ability (actin-
myosin), can use tight junction proteins in the endothelial cell
layer and slide into neighbouring cells.

2. Transcellular entry: Tachyzoites can invade the endothelial
cells, propagate in the cells, and then burst the cells.

3. Stowaway entry (“Trojan horse”): Infected monocytes or
dendritic cells can cross BBB and then deliver the parasites in.

The Relationship Between Toxoplasmosis
Neuropsychiatric Diseases

and

Attention to the relationship between toxoplasmosis and
neuropsychiatric diseases was first drawn in 1953, when high
prevalence of toxoplasma positivity was found among patients
in the psychiatric department (11). Although now the skin test
is abandoned due to low sensitivity, this study definitely has
historical importance. Here, we present the diseases on which the
link with toxoplasmosis was studied in the literature.

Alzheimer’s Disease

Alzheimer’s disease (AD) is the most common neurodegenerative
disease in the world (12). It is marked with cognitive and
behavioural impairment. Although it has been described by
Alois Alzheimer back in 1907, it is still a disease yet to be fully
understood (13). There are two main characteristics of the disease:
the abnormal configuration and excessive phosphorylation of
amyloid deposition and neurofibrillary tangles in neurons.

Since toxoplasmosis affects cognition and behaviors, studies
investigated if there was any link between toxoplasmosis and AD.
In one experimental study, beta-amyloid plaque deposition was
found to be less in infected mice compared with an uninfected
control group (14). Again, in another experimental study,
clearance of beta-amyloid plaque has been shown in the murine
model of AD (15). This finding was attributed to inflammation-
induced beta-amyloid phagocytosis and degradation.
Seropositivity for T. gondii antibodies was almost doubled in
patients with AD when compared with the control groups
(42.3 vs 22.5%, respectively) (16). More recent case-control
study, however, did not show higher prevalence of toxoplasma
antibodies in patients with AD (17). In 2019, there have been 2
systematic reviews and meta-analyses by two different groups
of investigators; one suggested that T. gondii can be considered
as a risk factor for developing AD [odd ratio (OR): 1.53, 95%
confidence interval (CI): 1.07-2.08, and the other found
marginally significant (OR: 1.38, 95% CI: 0.99-1.92] associative
link between toxoplasmosis and AD.

The diversity between the experimental and clinical studies is
difficult to explain. It may be due to several factors. First, it is
not always possible to extrapolate the experimental studies to
humans. Secondly, pathophysiology is not crystal clear for AD, as
in many neurological diseases, and there may be multiple factors.
Thirdly, the immune power of the individuals studied may differ,
thus, toxoplasmosis may lead to different clinical appearances.

Bipolar Disorder

Bipolar disorder (formerly, manic depression) is a chronic disease
with a wide range of mood swings. The pathophysiological
mechanism is not ascertained yet, though there have been some
suggested mechanisms such as synaptic (neurotransmitter-
related) and postsynaptic (second-messenger, G-protein, based)
mechanisms (18). In addition, there is a genetic tendency among
patients with BD.

It has been proposed that infectious agents may cause psychosis
directly (via effects on neurons) or indirectly (viaimmune cells and
neurotoxic agents) (19). Toxoplasma spp. affects the corticolimbic
area, which is involved in impulsivity and aggression in humans
(20). Additionally, latent toxoplasmosis has been shown to
reduce corticosterone secretion by causing dendritic retraction
in basolateral amygdala, this may also contribute to behavioral
changes (21).

There are clinical case control studies pointing out a higher
prevalence of toxoplasmosis among patients with BD (22,23).
In a recent review and meta-analysis, authors concluded that it
was not certain if toxoplasmosis could be associated with the
symptoms and severity of BD but patients with BD were more
likely to be seropositive for toxoplasmosis (24).

Though not certain, there seems to be a link between BD, which
may be accepted as extreme mood changes, and toxoplasmosis.
Moreresearch is necessary to confirm and explain this relationship
in detail.

Schizophrenia

Schizophrenia is a devastating neuropsychiatric disease with
a lifetime risk of 1% (25). It results in behavioral and cognitive
changes in its course. There are many proposed etiological factors,
mainly genetic tendency, problems in early neural development
-intrauterine environment and early childhood- such as infections,
stress, nutritional deficiencies.

The plausible explanations for toxoplasmosis and schizophrenia
are several. Toxoplasma spp. is a neurotropic parasite, with a special
affinity to glial cells (26). The cysts consisting of bradyzoites can
be found all over the brain. These cysts may lead to psychological
changes by their anatomic location. Apart from its central
affinity, toxoplasma leads to some immune cell alterations in the
brain as stated in this review many times. Neuroinflammation
and upregulation of proinflammatory cytokines cause neural
damage (27). Toxoplasma spp. uses tryptophan thus, decreased
tryptophan -apart from decrease in serotonin production- also
causes kynurenic acid, which is a noxious metabolite (28).
Additionally, genetic background is known in schizophrenia and
also toxoplasmosis (29). All mechanisms help to explain how
toxoplasmosis and schizophrenia uses similar pathways, thus
may be one of the mechanisms in the multifactorial ground of
schizophrenia.

There are two types of clinical data on the association of
toxoplasmosis and schizophrenia. First, there are case control
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studies showing that high prevalence of seropositivity of
toxoplasmosis in patients with schizophrenia. In the meta-
analysis of these studies, they analyzed 23 eligible studies
out of 42 studies (29). Authors found significantly higher
prevalence of toxoplasma antibodies with an OR of 2.7 (95% CI
2.1-3.6, p<0.000001). Second, there are data showing a relation
between maternal toxoplasmosis infection and schizophrenia
in the child (30,31). It has been shown that children born to
mothers with latent toxoplasma infection have more than 2-fold
increase of having schizophrenia in later years (29). Nevertheless,
the data showing an association of maternal acute infection and
schizophrenia in the children, manifested with IgM antibodies
during the pregnancy, are still missing. Addition to the data
above, there is one more clue that may make us think about the
connection between toxoplasmosis and schizophrenia; some
of the antipsychotic medications (except valproate) have been
shown to inhibit the parasite proliferation in low or moderate
degree (32).

Although these are plausible pathways, there is a need for more
clinical trials to uncover the mystery of association between
toxoplasmosis and schizophrenia.

Obsessive Compulsive Disorder

Obsessive compulsive disorder (OCD) is a neuropsychiatric
disorder with both obsessive thoughts and compulsive behavior.
It has a multifactorial etiology: genetic, psychological and external
factors (learning) may play a role. Other mental disorders such as
depression, schizophrenia, bipolar disorder or anxiety disorders
may render OCD. Although the pathogenesis is complex, gamma
aminobutyric acid (GABA) and serotonin systems are shown to
be involved (33). Chronic toxoplasmosis has a profound effect on
neurotransmitters. This may explain the association -if there is
any- between toxoplasmosis and OCD.

There is little information on the link between toxoplasmosis
and OCD in the literature. In the analysis, a recent meta-analysis
consisting of eligible 11 studies revealed a positive correlation
between prevalence of toxoplasma antibodies and OCD, with an
OR 0f 1.96 (95% CI 1.32-2.9) (34). However, a compulsion such as
often hand-washing may be protective rather than acquiring the
infection. More clinical trials are needed to clarify this contrariety.

Parkinson’s Disease

After AD, Parkinson’s disease (PD) is the second most common
chronic neurodegenerative disease with an estimated lifetime
risk of 3-7% (35). It was first described in the 1800’s by James
Parkinson and referred to as “shaking palsy” (36). Genetics
account for 60% of the pathophysiology of the disease. The rest
may be explained by environmental or life-style factors. Whatever
the etiologic factor is the hallmark of PD is alpha-synuclein-
containing intracytoplasmic eosinophilic inclusion bodies (Lewy
bodies) in throughout the brain and degeneration of neurons
in the substantia nigra pars compacta leading to dopaminergic
deficiency (37).

Toxoplasma spp. adversely affects dopaminergic neurons via
increased pro-inflammatory substances such as cytokines. Even
in the later stages of the chronic disease, Toxoplasma spp. produce
tyrosine hydroxylase and this enzyme causes a limitation in
dopamine synthesis and dopamine deficiency may be associated
with PD. However, pooled data in a recent review did not support
the clinical association between toxoplasmosis and PD (38).

Nevertheless, there is still a need for future clinical and laboratory
studies to investigate the possible link to clarify the issue.

Multiple Sclerosis

Multiple sclerosis (MS) is a chronic demyelinating disease of
the central nervous system and it may cause a major disability
especially in young adults. Although the exact etiopathogenetic
mechanism is not yet certain, immunologic, environmental,
genetic factors have been accused. Additionally, it has been
suggested that the prevalence of MS and high level of sanitation in
childhood are positively correlated (39). In medical literature this
phenomenon was later introduced as the “hygiene hypothesis” by
Strachan (40).

Data on the association of toxoplasmosis and MS are unlike
other neuropsychological problems. In their study, Stascheit
et al. (41) have looked at the seropositivity of toxoplasmosis
among patients with MS and age-matched controls. They found
a negative association between Toxoplasma seropositivity and
MS. Previous case-control studies have also demonstrated a
protective effect of owning a cat against MS (42,43). In another
study, although seropositivity for toxoplasmosis was less among
50 MS patients when compared with 50 family members (as
controls), the difference was not reached significance (p=0.09). In
a recent meta-analysis of 5 eligible research, OR of toxoplasma
seropositivity in patients with MS when compared with controls
was 0.72 (95% CI 0.49-1.06) (44). Although this review also
suggested no significant association between toxoplasmosis and
MS, the findings should carefully be assessed. First of all, there
are differences between included studies in terms of the methods
used to investigate seropositivity, for instance, some used enzyme-
linked immunosorbent assay, others used chemiluminescent
immunoassay and enzyme immunoassay. There may also be other
factors out such as differences in the investigated population. An
additional issue is that, as the authors pointed out, there may be
both positive and negative impacts of toxoplasmosis which may
be explained by immunity of the parasite.

In sum, despite the conflicting data, we may at least say “a trend”
towards inverse association between toxoplasma seropositivity
and MS was demonstrated. Further studies will shed more light
on this unclear issue.

Autism

Autism or in broader sense autistic spectrum disorder is the
developmental disability that causes behavioral change -such
as communication and learning differences- leading to social
adjustment problems. It is accepted as a multifactorial problem:
genetic, environmental, biologic factors may play a role (45).

The underlying mechanism is not clear. However, there are 2 main
proposed grounds for the relationship between toxoplasmosis
and autism; one experimental study showed a clear relationship
between toxoplasma infection and gluten antibody (46). Anti-
gluten antibody leads to gluten sensitivity and may end up with
various neuropsychiatric diseases including autism. Another
mechanism may be persistent neuroinflammation caused
by chronic toxoplasmosis in the brain resulting in increased
oxidative stress and decreased activity of several enzymes leading
to abnormal metabolism of environmental factors and in turn
conduce toward autism (47). Recent review concluded that
up until now, there is no solid data for the link between gluten
and autism (48). Thus, until the cause and effect relationship is

51



52

Inceboz and Inceboz. Toxoplasmosis and Neuropsychology

Turkiye Parazitol Derg 2021;45(1):49-55

established, it is difficult to designate “toxoplasmosis” as a reason
for autism.

Depression and Suicide

As mentioned earlier, there is enough evidence to show that
toxoplasmosis may cause behavioral changes. When we talk
about the relationship between toxoplasmosis and “depression
and/or suicide”, though the exact underlying mechanism for
these is difficult to uncover, there are four suggested “plausible”
factors. Firstly, there are morphological changes accompanying
cerebral toxoplasmosis. In mice, scattered cystic lesions of acute
toxoplasmosis in the brain have been shown (49). If this finding
can be extrapolated, there may be a suggestion that such small
cysts might change behavior in humans as well. Secondly, in
toxoplasmosis, altered neurotransmitter signaling has been
shown. Tryptophan catabolic shunt and serotonin during
the reactivation stage of T. gondii infection may contribute
to the development of depressive-like behavior (50). Last but
not least, there is the Altered Immune Response (increased
pro-inflammatory signaling) in toxoplasmosis. It has already
been known that the sympathetic nervous system operates
on the immune function in sickness behavior including major
depression (51). Many reports have pointed out the increased
blood and cerebrospinal fluid (CSF) levels of pro-inflammatory
cytokines, chemokines, adhesion molecules in patients with
major depression (52,53). One more factor may be the Medication
used for psychiatric disorders; Antipsychotic drugs that block
Dopamine (2) receptors may lead to depressive symptoms (54).
Although solid proof of a relationship is not clear yet, the link
between toxoplasmosis and depression has long been proposed.
There are some studies showing that incidence of toxoplasmosis
is higher in depressed patients (55,56). Even more, Kar and
Misra reported that their case with the diagnosis of depression
responded to antidepressant treatment only after adequate
treatment for toxoplasmosis (57).

However, in a recent, detailed meta-analysis of 29 studies revealed
that there was no link between major depressive disorder and
toxoplasmosis (58). As the authors concluded, there is a need for
further well-designed studies to clear the blurred link between
toxoplasmosis and all different types of depression.

According to one World Health Organization report,
approximately 800,000 people die to suicide each year, with
the estimation of a loss of one person in every 40 seconds (59).
Depression plays a role in suicide attempts in more than half of
the cases (60). The very first report suggesting a link between
toxoplasmosis seropositivity and suicide was reported by Arling
et al. (61). They have found higher toxoplasma antibody levels in
individuals with suicidal attempts when compared with healthy
controls. Other reports followed and supported this preliminary
report (62,63). In a recent study by Bak et al. (64), seroprevalance
of toxoplasmosis among 155 suicide attempters was found
higher when compared with 135 healthy controls. More studies
will elucidate this interesting link between toxoplasma infection
and suicide attempt. In this context, we may suggest a future
investigation for toxoplasmosis in patients with depression.

Epilepsy
Epilepsy is a neurological disease that is manifested in a large

spectrum of clinical symptoms. Estimated lifetime risk of
epilepsy is 7.6 per 1000 persons (65). It may be due to different

pathophysiological factors such as trauma, tumors, infections.
Etiological factors can be classified as genetic, structural/
metabolic and idiopathic (66). If there is no obvious cause found,
it is termed as cryptogenic epilepsy.

There are case-control studies showing higher prevalence of
seropositivity for toxoplasmosis in patients with cryptogenic
epilepsy (67,68). Whereas, in another study, authors found similar
seropositivity in 100 patients with cryptogenic epilepsy and 50
healthy controls (69). However, in a recent systematic review and
meta-analysis of 6 eligible studies, it was found an OR of 2.25 (95%
CI 1.27-3.9) (70). The authors concluded that toxoplasmosis is a
risk factor for epilepsy. This data is important when searching for
an underlying mechanism for epilepsy especially in toxoplasmosis
prevalent areas.

Pathophysiology of epilepsy related to toxoplasmosis is difficult
to fully explain. However, there are some suggested mechanisms.
Toxoplasma may exert its effect in the brain, which is mostly
its primary target, in various ways (71). It affects neurons as
well as astrocytes and microglial cells (72). Neurons are more
vulnerable, because the latter cells may protect themselves due
to their -to a certain level- capability to inhibit the parasite upon
its arrival. In latent (chronic) infection with toxoplasma, parasites
transform themselves into bradyzoite form and make brain tissue
cysts. Location of toxoplasma can be anywhere in the brain but
predominantly grey matter, amygdala, hippocampus, and basal
ganglia are affected the most. The cyst wall may rupture and
disseminate the bradyzoites leading to more microcysts. This
process causes inflammatory changes and eventually scars.
These foci may be one of the underlying mechanisms of epileptic
seizures. Secondly, Toxoplasma spp. may affect excitability of the
neurons especially in two ways; increased glutamate -the main
excitatory amino acid in the brain-, and calcium ion consumption
-toxoplasma use the ion for their motility and invasion-. Third
possible mechanism for explaining the link between toxoplasma
and seizures is the effects on neurotransmitters, including
serotonin, tyrosine, glutamate, GABA. Toxoplasma spp. uses
tryptophan for itself. This will cause depletion of serotonin
leading to altered GABA ergic signaling. GABA is an important
inhibitory amino acid. It is released by the dendritic cells due
to the response to invasion by tachyzoites, in turn leading to a
decrease in GABA (73).

Although the plausible mechanisms and meta-analysis stated
above, there is a need for more clinical studies to yield a strong
data between toxoplasmosis and epilepsy.

Headache/Migraine

Cerebral toxoplasmosis may be manifested by chronic headaches.
There are some plausible mechanisms that may explain this
association. One case control study showed higher prevalence
of toxoplasma seropositivity among patients with migraine
(4.24%) compared with healthy controls (26%) and patients with
rhinosinusitis (24%) (74). The underlying mechanism may be
inflammation -especially by proinflammatory substances- nitric
oxide and vascular CSF obstruction and intracranial pressure
(75,76). However, clinical data on headache is scarce. Thus, there
is a need for well-designed studies on this issue.

There are also some interesting reports about toxoplasmosis.
One example is an experimental study showing chronic cachexia
in mice infected with toxoplasma (77). Such a link may be due
to immunometabolic effects of the parasite. The other suggested
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involvement is brain carcinoma; toxoplasmosis prevalence was
found increased in patients with brain carcinoma (78). The
proposed mechanism was altered microRNA mechanism of the
host. It may also be “repetitive tissue trauma” with the rupture
and dissemination of the microcysts in the brain.

Conclusion

The field of investigating the association between toxoplasmosis
and neuropsychological diseases is fascinating. It resembles
that toxoplasmosis has a multifaceted parasitological disease; if
human as an “accidental intermediate host” is immunologically
strong, Toxoplasma spp. can insidiously step back and mimic as if
it is friendly, whereas when humans are weak toxoplasma affects
their “central control room”, namely the brain. We need more
studies to lead us how to be strong against toxoplasmosis.
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Tek tirnakli hayvanlarda protozoon, helmint ve artropod kokenli ¢ok sayida parazit bulunmaktadir. Turkiye'de bu parazitleri
saptamaya yonelik cesitli aragtirmalar yapilmigtir. Bu derlemede, Tiirkiye'de tek tirnaklilar simifindaki at, esek ve katirlarda
bugiine kadar bildirilmis parazitler bir arada sunulmustur. Bildirilen toplam helmint sayis: atlarda 62, eseklerde 52 ve katirlarda
ise 21'dir. Protozon olarak atlarda 13, eseklerde 13 ve katirlarda 3; artropodlar olarak ise atlarda 40, eseklerde 23 ve katirlarda
6 tiir parazit bulunmusgtur. Son yillarda molekiiler tan1 yontemlerinin gelismesi ve cesitlenmesi ile, ilkemizde tek tirnaklilarda
yiritilen 6zellikle protozoolojik ¢alismalarda da bu yéntemler uygulanmgtir. Klasik tan: yontemleri ile teghisleri zor olan veya
miimkin olmayan bazi protozoonlarin bu yéntemle niikleik asit diizeyinde teshisleri yapilabilmistir. Tiirkiye'de tek tirnakl
hayvan sayilan 6zellikle son ¢eyrek yiizyilda siirekli azalma egiliminde olup, buna karsilik sportif atcilik ve yetistiriciligi ise 6nem
kazanmaya ve artmaya devam etmektedir. Bu derlemede, iilkemizdeki tek tirnakh popilasyonun saghgimin korunmasinda;
paraziter enfeksiyonlarin/enfestasyonlarin potansiyel zararlarim énlemek/azaltmak icin basta hayvan sahipleri ve veteriner
hekimlerin bilgilendirilmesi ve bilin¢lendirilmesine yénelik gegmisten bugiine kadar yapilmig akademik ¢alismalar ézetlenmistir.
Anahtar Kelimeler: At, esek, katir, parazit, Tiirkiye

ABSTRACT

Significant numbers of parasites such as protozoa, helminths and arthropods infest equids. Various investigations have been
conducted in Turkey to detect these parasites. In this review, all parasites reported in horses, donkeys and mules have been listed.
A total of 62, 52 and 21 helminths were recorded in horses, donkeys and mules, respectively. As protozoan parasites, 13 species
were detected both in horses and donkeys, and 3 in mules. With regard to arthropods, 40, 23 and 6 species were detected in horses,
donkeys and mules, respectively. In the recent years, various molecular diagnostic methods have been developed and especially
applied to the protozoan research area. Classical diagnostic methods were incapable of detecting certain protozoan parasites.
Such protozoan parasites can be detected at the nucleic acid level with these new techniques. During the last quadranscentennial,
a reduction has been recorded in the total number of equids in Turkey, whereby the breeding of sport horses is becoming an
important issue. Thus, this review summarises the published research papers in Turkey in order to raise awareness among the
animal owners and veterinarians in terms of the prevention of potential hazards resulting from parasitic infections/infestations
in equids.

Keywords: Horse, donkey, mule, parasite, Turkey

GiRiS sayilar1 son on yil icerisinde sirasiyla %39, %46 ve %43
oraninda azalarak, 2019 yilinda 102,467, 126,912 ve
29,452 olarak kaydedilmistir (1). Bu stirecte egek ve
katirlarin kullanim amaglar ¢ok fazla degismezken,

Tek twnakli hayvanlar, Tirkiye'de tarih boyunca
hayvancaligin 6nemli 6gelerinden birini olugturmustur.
Bu hayvanlar agirlikhi olarak zirai, ulagim, askeri ve

sportif amaclarla yetistirilmislerdir. Guntmiizde de atlar icin 6zellikle sportif atgilik ve yetistiriciligi

hala bu amaglara yonelik kullanilmalarina ragmen
son yillarda 6zellikle tarim ve ulagimdaki teknolojik
gelismelerden dolayr tek tirnakh sayilarinda ciddi
azalmalar olmugtur. Tirkiye'de at, esek ve katir
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(damizlik, vyarig, binicilik, gosteri vb.) ¢nem
kazanmaya ve artmaya baglamistir. Ornegin; resmi
olmayan verilere gore at popiilasyonunun yaklagik
ticte birini bu grup atlar olugturmaktadir. Dolayisiyla

Yazisma Adresi/Address for Correspondence: Veli Yilgér Cirak, Bursa Uludag Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim Dall, Bursa,

Turkiye

Tel./Phone: +90 224 294 12 99 E-posta/E-mail: vcirak@uludag.edu.tr ORCID ID: orcid.org/0000-0003-0570-2514

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


https://orcid.org/0000-0003-0570-2514
https://orcid.org/0000-0002-0020-2708

Turkiye Parazitol Derg 2021;45(1):56-75

Cirak ve Giriggin. Tek Tirnakl Parazitleri

son yillarda ozellikle bu tip atlara yénelik bakim, besleme,
yetistirme ve veteriner saglik hizmetleri alanlarinda énemli
gelismeler olmustur (6zel at ciftliklerinin artmasi, at besleme ve
saghgn ile ilgili sektoriun gelismesi, sadece atlara yonelik veteriner
Kkliniklerinin agilmasi, gibi).

Tek tirnakhlarin saghgim tehdit eden ¢ok farkli hastaliklar
arasinda enfeksiyéz etkenler tarafindan meydana getirilenler
6nemli bir yer tutmaktadir. Yilmaz ve Wilson (2), Tirkiye'de
tek tirnaklilarda gériilen bazi 6nemli bakteriyel, viral, paraziter
etkenler (ve hastaliklar) hakkinda bilgi vermigslerdir. Ancak
paraziter agidan bakildiginda hazirladiklari bu derlemenin
hem tiim parazitleri kapsamadigi, hem de sunulan verilerin bu
alanda yayinlanmis makalelerin sadece bir kismindan alindig:
goriilmektedir. Bukonudaki en kapsamli caligma, Giirler ve ark. (3)
tarafindan 2010 yilinda tek tirnakli helmintlerine yénelik yapilan
derlemedir. Tek tirnaklhilarda simdiye kadar saptanan protozoon
ve artropodlarin bildirildigi bir ¢aligma ise bulunmamaktadir.
Dolayisiyla hazirlanan bu makale, Tiirkiye'de at, esek ve katirda
kaydedilen parazitlerin bir arada sunuldugu ilk caligmadr.

Verilerin Sunum $ekli

Tek tirnaklilarda bildirilen parazitler, helmint, protozoon ve
artropod seklinde ayr1 tablolar halinde kategorize edilmistir.
Makalelerde belirtilmis olmalarina bagh olarak, hayvan tird, il
veya bolge, aragtirmanin yapildig: yil(lar), konak irki ve kullanim
amaci, muayene edilen hayvan sayis: ve enfeksiyon/enfestasyon
oranlari, kullanilan materyal-metodoloji ve tanmi parametreleri
hakkinda her parazit i¢cin ayr1 ayr bilgilere yer verilmistir. Bazi
aragtirmalarda (6rnegin; bir kisim protozoolojik yayinlarda)
birden fazla ilden toplanan numuneler, il bazinda degil toplu olarak
sunuldugu i¢in bu tiir ¢alisma sonuglar tek tek il bazinda degil
toplam sonug olarak gosterilmigtir. Kullanim amaa olarak atlar
temelde “sportif” ve “is giici” seklinde siniflandinlmigtir. “Ts giici”
olarak koylerde halk elinde bulunan; tarim ve ulagim gibi amaclara
yonelik bakilan hayvanlar kast edilmektedir. Egek ve katirlar icin
aragtirmalarin cogunda kullanim amacina yénelik somut bir bilgi
verilmemesine ragmen, bu hayvanlarin agirlikl olarak “is giicit”
kategorisine girdigi kabul edilebilir. Saptanan parazit ile ilgili
prevalans orami verilmeyen aragtirmalarda, ilgili parazit pozitif
olgu (+) seklinde sunulmustur. Yine enfeksiyon/enfestasyon
oranlari, tablo gériuntrliagunt ve anlagilirh@ini sadelestirmek i¢in
tam sayilara yuvarlanarak verilmistir. Helmintlere yonelik yapilan
taramada, tilkemizde 2010 yilina kadarki aragtirma sonuclarinin,
Girler ve ark. (3) tarafindan yapilan derlemede yer almasindan
dolayi, veri tekrari olmamas: agisindan sadece 2010 yilindan
sonra yapilan helmintolojik bildirimler dikkate alinmistir.

Verilerin Analizi ve Degerlendirme

Turkiye'de tek tirnaklilarda saptanan helmintler Tablo 1'de,
protozoonlar Tablo 2’de, artropodlar ise Tablo 3’te gériilmektedir.
Daha énce bildirilmeyen helmintler olarak, eseklerde Echinococcus
equinus, katirlarda Anoplocephala magna, Paranoplocephala
mamillana, E. equinus, Setaria equina, Teladorsagia davtiani
bulunmaktadir. Atlarda ise digki bakisinda yine daha énce
saptanmayan Hymenolepid tip yumurta gézlenmistir. Boylece
2010 yilina kadar bildirilenlerle beraber toplam helmint sayilar:
atlarda 62, egeklerde 52, katirlarda ise 21 olmustur. Protozonlar
yéniinden incelendiginde atlarda 13, eseklerde 13 ve katirlarda 3;
artropodlar olarak ise atlarda 40, eseklerde 23 ve katirlarda 6 tiir
parazit bulunmustur.

Turkiye'de tek tirnaklhlarda giniimiize kadar yapilan paraziter
aragtirmalara bakildiginda helmint ve protozoonlara yénelik
calismalarin birbirine yakin oldugu ancak artropodlarla ilgili
aragtirmalarin daha az sayida oldugu gorilmektedir. Hayvan
turleri arasinda bir kargilastirma yapildiginda ise en fazla
calismanin sirasiyla at, esek ve katirda yapildig: gérillmustir. Esek
ve katirlarda yapilan calismalarin agirlikli olarak helmintlerle
(35 adet) ilgili oldugu, bu hayvanlarda protozoon (19 adet)
ve artropodlara (13 adet) yoénelik aragtirma sayisinin ise daha
az oldugu dikkat cekmektedir. Yine spor atlarinda yiiritilen
paraziter calismalarin sayilarinin genelde disitk oldugu, ancak
2000li yillardan itibaren artig kaydettigi gozlenmektedir.
Helmintolojik aragtirmalarda metodoloji olarak en fazla digk:
muayene yontemleri uygulanmig, son yillarda ise molekiiler
genotip calismalarinin da yapilmasiyla helmint tani yontemlerinin
cesitlendigi gorilmektedir. En sik Dbildirilen helmintler
Strongylidae ailesinde yer alan cins/tirler olmus, enfeksiyon
oranlar1 da %1-100 arasinda degismistir. Protozoonlar yéniinden
yapilan aragtirmalarda en sik kullanilan metot kan muyenesi
olmus (boyanmis kan frotisi, degisik serolojik yontemler), son
yillarda ise molekiler biyolojik yéntemlerle parazit DNA'sina
yonelik teshisler agirlik kazanmaya baglamistir. En sik bildirilen
protozoonlar Piroplasmidae ailesinde yer alan tirler (6zellikle
Theileria equi) olmus, enfeksiyon oranlari da %1-100 arasinda
degismistir. Artropodolojik aragtirmalarda ise en sik uygulanan
metot deri muayenesi olmus, daha sonra ise nekroskopik
muayenede sinek larvalar tespit edilmistir. En sik bildirilen
artropodlar Gasterophilus cinsi sinek larvalar olmus, enfestasyon
oranlar1 da %0,08 ile 83 arasinda degismistir.

Hazirlanan bu derleme, tek tirnakhi hayvanlarda genelde
“paraziter” bir yagam sirdigi kabul edilen cins/turleri
kapsamaktadir. Bunlarin diginda kalan ve Turkiye'de tek
tirnaklilarda saptanan (4) érnegin kommensal yagsam ¢zelligine
sahip baz siliyatlara (Protozoa; kék alti: Ciliophora), konumuz
dis1 kaldigy icin burada yer verilmemisgtir. Saptanan parazitlerle
ilgili bildirimlerin ¢ogunun subklinik enfeksiyon/enfestasyon
seklinde oldugu, klinik belirtilerle seyreden olgu bildirimlerinin
ise az sayida ve ozellikle protozoon ve artropod kokenli
enfeksiyonlar oldugu goze carpmaktadir (5-8). Bu baglamda
en sik bildirilen helmint enfeksiyonu olan Strongylidae
enfeksiyonlari da subklinik olarak tespit edilmis, bu familyada
yer alan Strongylus vulgaris tiiriine ait larvalarin neden oldugu
ve sanci, topallik gibi klinik belirtilerle seyreden hastalik tablosu
(“kiz1l kurt sancist”) ise ozellikle son yarim yuzyillik stregte hi¢
rapor edilmemigtir. Bu durum, 6zellikle son yillarda veteriner
hekimlik kullanimina sunulan modern antelmentiklerin kolay
ulagilabilir ve kullanilabilir olmasiyla ve bu tirin gelisiminin
ozellikle prepatent periyodda bu antelmentiklerle (ivermektin,
moksidektin vb.) engellenmesiyle aciklanabilir (9). Yine bu ailede
yer alan Cyathostominae familya altindaki ¢ok sayida tiirtin
larvalarinin neden oldugu “larval cyathostominose” tablosu, akut
olarak ortaya ¢ikan ishal, subkiitan 6demler ve agir1 kilo kayb:
gibi klinik belirtilerle seyreder. Ozellikle antelmentik direncinin
gorildugu tlke/ciftliklerde gozlenen bu olgular (10), tlkemizde
hi¢ bildirilmemistir. Bu konuda, olasi olgularin saptanabilmesi
ve yanlis teshis konmamas: adina 6zellikle spor ati yetistiriciligi
yapilan ve diizenli antelmentik kullanilan ciftliklerin sahiplerine
ve sorumlu veteriner hekimlerine bilgilendirilme yapilmalidar.
Helmintlerin teghisinde konvansiyonel diski baki yéntemleri
(flotasyon, sedimentasyon, Baermann-Wetzel gibi) kolay ve ucuz
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Tablo 1. Tiirkiye'de tek tirnaklilarda saptanan helmintler (2010 yili sonrasi; makale yayinlandig: yil itibariyla)
st | Konak | Wlge | A Kl | Harn patkoyon ety T
5;;3’;‘:5;“;” At Brzurum | 2014 is giicit f;)rkh k| 7g 3 Digki (ES) | Yumurta 28
Fasciola spp. At Erzurum 2014 Is giicit Farkhwrk | 76 3 Digk: (E,S) Yumurta 28
! At Kars 2019 is glici - 102 1 Digka (F,S) Yumurta 29
Anoplocephalidae | At Akdeniz (1) | 2009-2010 | Sportif Farkliirk | 419 2 Digki (FS,B) | Yumurta 30
: At 51 |- Sportif ﬁfg‘fl’i’:m 460 12 Digka (S,5F) | Yumurta 8
1::;5 Z);:;Jhala At Samsun - Is giicit - 2 + Otopsi Erigkin 31
fn';g; ZZCEP hala Katir Samsun - Is giicit - 1 + Otopsi Erigkin 31
riaarrj;ll;g II;CEP hala At Samsun - Is giicii - 2 + Otopsi Erigkin 31
! Katir Samsun - Is giicii - 1 + Otopsi Erigkin 31
Kis.tik . At Erzurum 2009 is glci - 44 20 Kan (ELISA) | Antikor 32
Ekinokokozis
" At Nevsehir - Turistik Farkliirk | 105 6 Kan (ELISA) | Antikor 33
" Esek Erzurum 2009 is gicil - 206 34 Kan (ELISA) | Antikor 32
5:2’;2‘;;:22“5 At - 2008 - - 1 ¥ éacr;\‘;iger HK | pNa 34
f;zll::z:occus Esek Elaz1g - Is giicit - 1 + (APkCc;g)er HE DNA 35
_ Karaciger,
! Katir Elazig - Is giict - 1 + dalak HK (4) | DNA 36
(PCR)
Hymenolepididae | At Kars 2019 is gici - 102 1 Digk: (F,S) Yumurta 29
Strongylidae At Akdeniz (1) | 2009-2010 | Sportif FarkliIrk | 419 75 Digki (FS,B) | Yumurta 30
" At Afyon 2013-2014 | {5 giicii - 34 100 Digki (FS,B) | Yumurta 37
" At Ankara - Sportif - 50 52 Disk: (F,S,B) | Yumurta 38
" At Ankara - i‘;z;r; - 50 100 Digki (FS,B) | Yumurta 38
" At Erzurum 2014-2015 | Is glci Farkli Itk | 76 58 Digki (FS,B) | Yumurta 28
" At Kars 2019 15 giici - 102 78 Disk: (F,S,B) | Yumurta 29
" At Samsun 2018-2019 | Sportif - 50 46 Digki (F,S,B) | Yumurta 39
! Esek Afyon 2013-2014 | Is glici - 70 96 Diski (FS,B) | Yumurta 37
Cyathostominae At Bursa 2014 Sportif Arap 10 100 Digki (FS,B) | Larva (5) 40
" At Konya 2016 Sportif Farkhiirk | 100 49 Disk: (F,S,B) | Yumurta 41
" At Istanbul - Sportif Farkliirk | 204 11 Digki (FS,B) | Yumurta 42
! At Samsun - Is giicii - 2 + Otopsi Erigkin 31
Strongylus vulgaris | At Akdeniz (1) | 2009-2010 | Sportif Farkhiirk | - + Digk: (B) Larva 30
" At Afyon 2013-2014 | Is glic - 34 28 Diski (B) Larva 37
" At Konya 2016 Sportif Farkliirk | 100 3 Digk: (B) Larva 41
" At Karaman 2017 Yaban hayat | - 66 35 Digk: (B) Larva 43
" At Ankara - Sportif - 50 8 Digki (B) Larva 38
" At Ankara - IS:;ZEE - 50 42 Diski (B) Larva 38
! At Samsun - Is giicia - 2 + Otopsi Erigkin 31
! Esek Afyon 2013-2014 | {s giicit - 70 45 Digka (B) Larva 37
j{;’;:zfg}t] Zzs At Akdeniz (1) | 2009-2010 | Sportif Farkhirk |- + Digk: (B) Larva 30
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! At Afyon 2013-2014 | - - 34 6 Digki (B) Larva 37
" At Konya 2016 Sportif Farkliirk | 100 Digk: (B) Larva 41
" At Karaman 2017 Yaban hayat | - 66 8 Digk: (B) Larva 43
" At Samsun 2018-2019 | Sportif - 50 80 Digki (B) Larva 39
! At Samsun - Is giicii - 2 Otopsi Erigkin 31
" At Ankara - Sportif - 50 4 Digk: (B) Larva 38
" At Ankara - ?eru.m - 50 58 Diski (B) Larva 38
aretim
" At [stanbul - Sportif Farkliirk | 204 5 Digki (B) Larva 42
! Esek Afyon 2013-2014 | s giicii - 70 12 Digk: (B) Larva 37
! Katir Samsun - Is giicit - 1 + Otopsi Erigkin 31
Strongylus equinus | At Akdeniz (1) | 2009-2010 | Sportif Farkliwrk | - + Digka (B) Larva 30
" At Afyon 2013-2014 15 giici - 34 3 Digk: (B) Larva 37
" At Karaman 2017 Yaban hayat | - 66 27 Digki (B) Larva 43
" At Ankara - Sportif - 50 8 Digki (B) Larva 38
! At Ankara - iizltllr; - 50 6 Digk: (B) Larva 38
! At Samsun - Is giicit - 2 + Otopsi Erigkin 31
! Esek Afyon 2013-2014 | s giicii - 70 3 Digk: (B) Larva 37
Z;iid“”to"’ horus | 5 Afyon 2013-2014 | Is gitcit - 34 5 Diski (B) Larva 37
! At Konya 2016 Sportif Farkhiirk | 100 1 Digk: (B) Larva 41
! At Karaman 2017 Yaban hayat | - 66 5 Digk (B) Larva 43
" At Ankara - ii?tllr; - 50 36 Digki (B) Larva 38
" At Istanbul - Sportif Farkliirk | 204 2 Digki (B) Larva 42
! Esek Afyon 2013-2014 | s gicia - 70 5 Digk: (B) Larva 37
Zzz)iz:godontus At Istanbul - Sportif Farkhirk | 204 1 Digk: (B) Larva 42
gf;f”" hagodontus | Afyon 2013-2014 | s giici - 34 5 Diski (B) Larva 37
! At Karaman | 2017 Yaban hayat | - 66 9 Disk: (B) Larva 43
" At Ankara - iiZZE - 50 4 Diski (B) Larva 38
! Esek Afyon 2013-2014 | {s giicit - 70 5 Digk: (B) Larva 37
Cyathostomum spp. | At Afyon 2013-2014 | s giicit - 34 5 Digk: (B) Larva 37
" At Ankara - Sportif - 50 40 Digk: (B) Larva 38
" At Ankara - izzﬁ - 50 98 Digk: (B) Larva 38
! Esek Afyon 2013-2014 | s giicii - 70 4 Digk: (B) Larva 37
Poteriostomum spp. | At Afyon 2013-2014 | s giicit - 34 2 Digk: (B) Larva 37
" At Konya 2016 Sportif Farkliirk | 100 17 Digk: (B) Larva 41
" At Karaman 2017 Yaban hayat | - 66 46 Diski (B) Larva 43
" At Samsun 2018-2019 | Sportif - 50 13 Digki (B) Larva 39
" At Ankara - Sportif - 50 10 Digki (B) Larva 38
" At Ankara - iizrli - 50 84 Digki (B) Larva 38
" At Istanbul - Sportif Farkliirk | 204 6 Digki (B) Larva 42
! Esek Afyon 2013-2014 | s giicii - 70 4 Digk (B) Larva 37
cGaJ;g if_“‘z)zctzps halus At Istanbul - Sportif Farkliirk | 204 1 Digki (B) Larva 42
Gyalocephalus spp. | At Karaman 2017 Yaban hayat | - 66 5 Digki (B) Larva 43
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" At Samsun 2018-2019 | Sportif - 50 7 Digki (B) Larva 39
Trichonema spp. At Afyon 2013-2014 | s giicii - 34 40 Digk: (B) Larva 37
! At Konya 2016 Sportif Farkhiirk | 100 49 Digk: (B) Larva 41
" At Karaman 2017 Yaban hayat | - 66 100 Digk: (B) Larva 43
! Egek Afyon 2013-2014 | s giicit - 70 20 Digki (B) Larva 37
Parascaris equorum | At Akdeniz (1) | 2009-2010 | Sportif Farkliirk | 419 9 Digki (FS,B) | Yumurta 30
" At Afyon 2013-2014 | Is gici - 34 33 Digki (FS,B) | Yumurta 37
" At Erzurum 2014-2015 15 giici Farkhirk | 76 11 Digk: (F,S,B) | Yumurta 28
" At Konya 2016 Sportif Farkliirk | 100 12 Digki (FS,B) | Yumurta 41
" At Karaman 2017 Yaban hayat | - 66 2 Digki (F,S,B) | Yumurta 43
" At Kars 2019 Is gtict - 102 6 Digki (F,S,B) | Yumurta 29
" At Ankara - ?eru.m - 50 24 Diski (FS,B) | Yumurta 38
aretim
! At Istanbul - Sportif Farkhiirk | 204 1 Diski (FS,B) | Yumurta 42
" At 5il (2) - Sportif Farkliirk | 510 14 Digki (ES,B) | Yumurta 44
" Esek Afyon 2013-2014 | Is glic - 70 5 Diski (FS,B) | Yumurta 37
Oxyuris equi At Konya 2016 Sportif Farkhiirk | 100 2 Digk: (F,S,B) | Yumurta 41
" At Karaman 2017 Yaban hayat | - 66 3 Diski (FS,B) | Yumurta 43
" At Istanbul - Sportif Farkliirk | 204 1 Digki (F,S,B) | Yumurta 42
Setaria equina At Samsun . Is gtici . 2 + Otopsi Erigkin 31
! Katir Samsun - Is giicii - 1 + Otopsi Erigkin 31
iz:;z%’ loides At Karaman 2017 Yaban hayat | - 66 2 Digk: (B) Larva 43
" At Istanbul - Sportif Farkliirk | 204 2 Diski (B) Larva 42
Z;Zhostrongy fus At Istanbul - Sportif Farkhiirk | 204 3 Digka (B) Larva 42
! At Samsun - Is giicit - 2 + Otopsi Erigkin 31
! Katir Samsun - Is giicit - 1 + Otopsi Erigkin 31
Draschia Katir Samsun - Is giicii - 1 + Otopsi Erigkin 31
megastoma
Teladorsagia s . i
davtiani Katir Samsun - Is glica - 1 + Otopsi Erigkin 31
-: Bilgi yok, +: Pozitif bulgu, B: Baermann Wetzel, ELISA: Enzi.m bagh imm.i'lnosorbent deneyi, F: Flotasyon, HK: Hidatik kist, PCR : Polimeraz zincir reaksiyonu,
S: Sedimentasyon, sF*: Santrifiij-flotasyon (sekerli su ile), YKI: Yarim kan Ingiliz, (1): Adana, Mersin, (2): Bursa, Balikesir, Kocaeli, Tekirdag, Eskisehir, (3): Enfeksiyon melez
wklarda, saf irklara gore daha yiiksek bulunmus, (4): Tiim kistler fertil bulunmus, (5): Antelmentik etkinlik ¢calismast

uygulanabilir metotlar olmalarindan dolay: hala yaygin olarak
kullanilmaktadirlar. Ancak bu yéntemlerle baz: parazitlerin tir
diizeyinde teghisleri olduk¢a zordur. Ornegin diskidan hazirlanan
larva kdiltirlerinden elde edilen strongylid larvalarin rutin
15tk mikroskobisi ile tir teshisleri Strongylus cinsinde yer alan
turler i¢in yapilabilirken, diger tirlerin tir diuzeyinde teshisleri,
morfolojik 6zelliklerinin  birbirine gecigskenli olmalarindan
dolayr miimkiin olmamaktadir. Bu sorunu agmaya yonelik
yapilan bir aragtirmada, strongylid larvalar “t¢ farkh larva tipi”
altinda gruplandirilabilmigler ancak bu yéntem de tiir diizeyinde
spesifik teghise miisaade etmemistir (11). Diger taraftan, baz
parazit bildirimlerinin taksonomik agidan uluslararasi kabul
edilen yeni normlara dikkat edilmeden yapildig: gériilmektedir.
Ornegin; Trichonema cins adlandirmasi, konunun kabul gérmus
uzmanlan tarafindan yapilan son nomenklatiir ¢alismalarinda
artik kullanilmamaktadir (12-14). Onun yerine, eskiden bu
cins icerisinde yer verilen tiirler, taksonomik olarak artik diger
cinslerin altinda tamimlanmaktadir. Yukaridaki 6rneklerden
hareketle, ileride yapilacak ¢alismalarda bu konulara dikkat

edilmesi, tilkemizde aragtirmalar arasi ve uluslararas: duzeyde bir
ornek bilimselligin saglanmasi adina biiyiik énem arz etmektedir.
Tek tirnaklilarda bulunan Anoplocephalidae ailesinde yer alan
parazitlerin, digki bakis1 (flotasyon) yapilan aragtirmalarda
neredeyse hic saptanmadigy gorilmektedir. Boyle bir sonug,
bu grup parazitlerin endirekt yasam c¢emberinde bulunan
Oribatid akarlarin, hayvanlarin yasadigi ortamlarda bulunup
bulunmamaszyla iligkili olabilecegi gibi, digki bakisinda kullanilan
soliisyon yogunluklariyla da ilgili olabilmektedir. Nitekim
yogunlugu yitksek flotasyon swilarimin kullanimi ile digkida
yumurta gérme olasiliginin arttig bildirilmistir (15). Dolayisiyla,
bu parazitlere yonelik yapilacak calismalarda da bu hususun
ozellikle dikkate alinmas: gerekmektedir.

Turkiye'de tek tirnaklilarda bulunan protozoonlarla ilgili calismalar
olduk¢a eskiye dayanmakla birlikte, asil yogun ve sistematik
aragtirmalarin  1990’h yillardan sonra yapilmaya baglandig:
gorilmektedir. Ornegin; atlarda piroplasma enfeksiyonlari, Unat
ve ark.na (5) atfen ilk defa 1929 yilinda Samuel Aysoy tarafindan
bildirilmis olmakla birlikte, takiben bu parazitlerle (Theileria,
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Tablo 2. Tirkiye'de tek tirnaklilarda saptanan protozoonlar

ot ot e Apteme Sl gy o B8 )
iGrziZz;:ilz:Zalis At Kayseri 2018 - Arap 150 17 Digki (nPCR) B-giardin gen | (10) 18
eTq'z ;i’:gi;m“ At | Ankara 1933-1961 |- - 1,352 |0,2 Otopsi - - 45
" At Urfa 1952-1953 |- - 780 15 Kan, serum - (11) 5

! At 43il 2002-2007 | Sportif | Farkliirk 30.750 |0 Kan (CFT) Antikor - 21
f;zg[g jstis At Ankara - - - 327 0 DIY (otopsi) Makrokist - 46
! At Ankara - - - 322 100 DIY (otopsi-TRY) | Mikrokist - 46
" At Ankara - - - 322 0 0OZO (otopsi) Makrokist - 46
" At Ankara - - - 322 96 0OZO (otopsi-TRY) | Mikrokist - 46
" At |Van >2009 Isgica |- 35b 30 DIY (otopsi-TRY) | Mikrokist - 47
" At Van >2009 Isgica |- 35b 56 0OZO (otopsi-TRY) | Mikrokist - 47
! Esek |Ankara - - - 71¢ 0 DIY (otopsi) Makrokist - 46
" Esek |Ankara - - - 71¢ 96 DIY (otopsi-TRY) | Mikrokist - 46
" Esek |Ankara - - - 71¢ 0 0OZO (otopsi) Makrokist - 46
" Esek |Ankara - - - 71¢ 98 6zo (otopsi-TRY) | Mikrokist - 46
?:;:icy stis At Ankara - - - 322 0 DIY (otopsi) Makrokist - 46
! At Ankara - - - 322 0 DIY (otopsi-TRY) | Mikrokist - 46
" At | Ankara - - - 322 0 0OZO (otopsi) Makrokist - 46
" At Ankara - - - 322 9 0OZO (otopsi-TRY) | Mikrokist - 46
" At |Van 22009 Isgica |- 35b 4 DIY (otopsi-TRY) | Mikrokist - 47
" At Van 22009 s gica |- 35b 30 0OZO (otopsi-TRY) | Mikrokist - 47
! Esek |Ankara - - - 71¢ 0 DIY (otopsi) Makrokist - 46
! Esek | Ankara - - - 71¢ 9 DIY (otopsi-TRY) | Mikrokist - 46
" Esek |Ankara - - - 71¢ 0 0OZO (otopsi) Makrokist - 46
" Esek |Ankara - - - 71¢ 5 6zo (otopsi-TRY) | Mikrokist - 46
Sarcocystis At, Cizgili yirek

bertrami esek | ) ) ) ) * kaslar1 ) ) 48
leiglii At | Adana 1970-1971 | Sportif | - 2 100 Diski (S) Ookist - 49
" At Eskigehir 1970-1971 | Sportif - 7 100 Disgki (S) QOokist - 49
! At Bursa 1992-1993 |Isgiici | Yerli 471 0,4 Digki (ES) Ookist - 50
" At Bursa 2003 Sportif Farkli irk 85 6 Diski (ES) Qokist - 51
! At Kars 1996-1997 |is giicii - 184 4 Digki (ES) Ookist - 52
" At Konya 2003-2005 |Is giic - 111 5 Diski (ES) QOokist - 53
" At Sanlurfa 2004-2005 | Sportif | Arap 92 3 Diski (ES) Qokist - 54
" At |5i(2) 2004-2008 | Sportif ﬁ;ﬁi'zym’ 549 3 Digka (S,sF*) Ookist - 55
" Esek | Kars 1996-1997 |Is giici - 82 Diski (ES) Qokist - 52
! Esek | Konya 2003-2005 |Isgici |- 81 4 Digki (ES) Ookist - 53
" Esek é"imdeniz 2004-2005 |isgici |- 31 7 Diski (ES) Ookist - 56
Eirfleri‘,l At Elazig 1990 is giicii - 920 1 Digka (S,sF*) Ookist - 57
solipedium

" Esek | Elazig 1990 is giici - 90 1 Digka (S,sF**) Qokist - 57
Eir.neria . At Elazig 1990 is giicii - 90 4 Digka (S,sF**) Ookist - 57
uniungulati
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! Esek |Elazig 1990 Isgica |- 90 1 Diska (S,sF**) Ookist 57
Eimeria spp. | At Kars 1996-1997 |is giici - 184 6 Diski (ES) Qokist 52
! At Konya 2003-2005 | Is giicii - 111 13 Digki (ES) Ookist 53
" At éé;mdemz 2004-2005 |isgici |- 83 5 Diski (ES) Ookist 56
! At Van - Is giict - 137 31 Digki (ES) Ookist 58
" At Erzurum 2014-2015 |Is giici Farkli irk 76 5 Diski (ES) Qokist 28
" Esek |Kars 1996-1997 |Isgici |- 82 21 Diska (ES) Ookist 52
! Esek | Konya 2003-2005 |Isgiici |- 81 22 Digki (ES) Ookist 53
" Esek ?;;rademz 2004-2005 |isgici |- 31 10 Disk: (ES) Ookist 56
Klossiella equi | Esek | Malatya - - - 117 62 Bobrek (Otopsi) - 59
;Z;Z_’ilasma At |Adana 2001 - - 16 13 Kan (SEDT) Antikor (>1:16) 60
! At Adana - is giicii - 187 11 Kan (SEDT) Antikor 61
" At |Adana - Isgica |- 54 32 Kan (i-ELISA) Antikor 62
" At Ankara 1996 - - 60 8 Kan (SEDT) Antikor (21:16) 63
" At | Ankara - - Yerli 50 2 Kan (SFDT) Antikor 64
(1:16)

" At Ankara 2004 Sportif - 100 28 Kan (SFDT) Antikor (21:16) 65
! At Ankara - - - 168 37 Kan (SEDT) Antikor (21:16) 66
" At |Bursa 1995 Sportif | Parkli ik 103 2 Kan (SEDT) érfétll‘)or 67
! At Bursa - is giicii - 370 57 Kan (i-ELISA) Antikor 62
" At | Diyarbakir |2001 - - 10 10 Kan (SFDT) ‘(Al‘?;%k)"r 60
" At Gaziantep |2001 - - 19 0 Kan (SEDT) Antikor 60
" At Gaziantep |- Isgica |- 19 26 Kan (i-ELISA) Antikor 62
" . P . R Antikor

At Hakkari - Is glicii Yerli 74 14 Kan (IHA) (>1:160) 68
! At Hakkari - Isgicta | Yerli 742 28 Kan (SFDT) Antikor (21:16) 68
" At |Istanbul |- Isgici |- 39 49 Kan (i-ELISA) Antikor 62
" At | Izmir - Isgica |- 54 4 Kan (i-ELISA) Antikor 62
" At |Kars - is gici |- 111 2 Kan (SEDT) Antikor 69

(1:16)

" At Kars - is gicit | Yerli 189 21 Kan (SEDT) Antikor (21:16) 70
! At Kayseri 2001 - - 67 10 Kan (SFDT) Antikor (21:16) 71
" At | Konya - Isgci |- 80 41 Kan (i-ELISA) Antikor 62
! At Malatya 1997 Sportif |- 124 6 Kan (SEDT) Antikor (21:16) 72
" At Nigde 2004 Is giici Yerli 125 7 Kan (SEDT) Antikor (21:16) 73
" At Sanliurfa 2001 - - 81 6 Kan (SEDT) Antikor (21:16) 60
! At Sanhurfa 2001-2002 | Sportif | Arap 93 8 Kan (SFDT) Antikor (21:16) 74
" i Dogu Antikor

At Van - Is glici Anadolu 172 2 Kan (IHA) (1:64) 75
! At (4) - - - 194° 6 Kan (LAT) Antikor (21:64) 76
! At (4) - - - 194° 8 Kan (SFDT) Antikor (21:16) 76
" At (5) Sportif |- 154 14 Kan (SEDT) Antikor 77
" Esek | Kayseri 2001 is giicl - 33 42 Kan (SEDT) Antikor (21:16) 71
! Esek | Ankara - is giici - 67¢ 27 Kan (SFDT) Antikor (21:16) 76
! Esek |Ankara - Is giict - 67¢ 15 Kan (LAT) Antikor (21:64) 76
! Esek | Erzurum - Is glci - 92 62 Kan (SFDT) Antikor (21:16) 78
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" Esek | (4) - is gl - 334 18 Kan (SEDT) Antikor (21:16) | - 76
! Esek | (4) - s gica |- 33¢ 3 Kan (LAT) Antikor (21:64) | - 76
" Katir |Kayseri | 2001 is gici |- 20 10 Kan (SFDT) ‘(L\lr:‘;in)or - 71
Neo‘sp ord At Sanhurfa |- Sportif | Arap 90 9 Kan (c-ELISA) Antikor - 79
caninum

! At Ankara 2006 Sportif |- 75 9 Kan (c-ELISA) Antikor - 80
! At Nigde - s gici | Yerli 125 24 Kan (c-ELISA) Antikor - 81
" At Bursa - is giict - 370 0,3 Kan (i-ELISA) Antikor - 62
! At | Konya - Isgica |- 80 1 Kan (i-ELISA) Antikor - 62
Piroplasma 1 | pnkara 1933-1961 |- - 1352 |2 Otopsi - - 45
caballi

! At Ankara - - - 32 72 - - - 82
Babesia caballi | At Adana 2003 - - 20% 0 Kan (FrG) Piroplasm form | - 83
! At Adana 2003 - - 20% 30 Kan (IFAT) Antikor - 83
" At Adana 2003 - - 20% 0 Kan (CFT) Antikor - 83
" At Adana 2004 - - 220% 0 Kan (FrG) Piroplasm form | - 84
" At Adana 2004 - - 220 0 Kan (c-ELISA) Antikor - 84
" At Adana 2005-2007 |- Yerli 20¢€ 0 Kan (CFT) Antikor - 85
! At Adana 2005-2007 |- Yerli 20°€ 5 Kan (IFAT) Antikor - 85
! At Adana 2005-2007 |- Yerli 20¢ 10 Kan (nPCR) DNA - 85
" At |Ankara  |2004 Sportif ifkgﬂiz’ farkd 1500 3 Kan (PCR) DNA 12 |86
" At Ankara 2005-2007 |- Yerli 20° 0 Kan (CFT) Antikor - 85
" At Ankara 2005-2007 |- Yerli 20°% 0 Kan (IFAT) Antikor - 85
! At Ankara 2005-2007 |- Yerli 20% 0 Kan (nPCR) DNA - 85
" At Antalya 2003 - - 55¢ 0 Kan (FrG) Piroplasm form | - 83
" At Antalya 2003 - - 55¢ 9 Kan (IFAT) Antikor - 83
! At Antalya 2003 - - 55t 2 Kan (CFT) Antikor - 83
" At Ardahan 2007-2008 |is giici Yerli 73 21 Kan (c-ELISA) Antikor - 87
! At Aydin 2005-2007 |- Yerli 254 0 Kan (CFT) Antikor - 85
" At Aydin 2005-2007 |- Yerli 254 12 Kan (IFAT) Antikor - 85
" At Aydin 2005-2007 |- Yerli 254 4 Kan (nPCR) DNA - 85
" At Bartin 2005-2007 |- Yerli 205 Kan (CFT) Antikor - 85
" At Bartin 2005-2007 |- Yerli 20% 5 Kan (IFAT) Antikor - 85
! At Bartin 2005-2007 |- Yerli 20°% 0 Kan (nPCR) DNA - 85
! At Bitlis 2005-2007 |- Yerli 20 33 Kan (CFT) Antikor - 85
" At Bitlis 2005-2007 |- Yerli 20¥ 10 Kan (IFAT) Antikor - 85
! At Bitlis 2005-2007 |- Yerli 20¢ 0 Kan (nPCR) DNA - 85
" At Bolu 2003 - - 61 0 Kan (FrG) Piroplasm form | - 83
! At Bolu 2003 - - 61 0 Kan (IFAT) Antikor - 83
! At Bolu 2003 - - 61 0 Kan (CFT) Antikor - 83
" At Bursa 1995 Sportif |- 133 12 Kan (FrG) Piroplasm form | - 16
" At Bursa 2012 Sportif | Arap 152 2 Kan (RT-PCR) 18SrRNA gen |(13) 88
! At Bursa 2012 Sportif 1ngi1iz 51 2 Kan (RT-PCR) 18SrRNA gen |(13) 88
" At Diyarbakir |2005-2007 |- Yerli 25 0 Kan (CFT) Antikor - 85
" At Diyarbakir |2005-2007 |- Yerli 25* 20 Kan (IFAT) Antikor - 85
" At Diyarbakir |2005-2007 |- Yerli 25% 0 Kan (nPCR) DNA - 85
" At Diizce 2003 - - gu 0 Kan (FrG) Piroplasm form | - 83
" At Diizce 2003 - - gu 13 Kan (IFAT) Antikor - 83
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" At Diizce 2003 - - gu 0 Kan (CFT) Antikor 83
" At Edirne 2005-2007 |- Yerli 20* 0 Kan (CFT) Antikor 85
! At Edirne 2005-2007 |- Yerli 20* 5 Kan (IFAT) Antikor 85
! At Edirne 2005-2007 |- Yerli 20* 0 Kan (nPCR) DNA 85
" At Elazig 2003 - - 147 0 Kan (FrG) Piroplasm form 89
! At Elaz1g 2003 - - 147 0 Kan (IFAT) Antikor 89
" At Elazig 2003 - - 147 0 Kan (CFT) Antikor 89
" At Erzurum 2015 Sportif | Arap 125% 0 Kan (FrG) Piroplasm form 90
! At Erzurum 2015 Sportif | Arap 125% 0 Kan (mPCR) 18S rRNA gen 90
" At Istanbul 2005-2007 |- Yerli 20v 0 Kan (CFT) Antikor 85
" At stanbul 2005-2007 |- Yerli 20v 30 Kan (IFAT) Antikor 85
" At Istanbul 2005-2007 |- Yerli 20v 10 Kan (nPCR) DNA 85
! At {zmir 2005-2007 |- Yerli 30% 0 Kan (CFT) Antikor 85
" At {zmir 2005-2007 |- Yerli 30% 20 Kan (IFAT) Antikor 85
! At {zmir 2005-2007 |- Yerli 30% 7 Kan (nPCR) DNA 85
" At K.Maras 2003 - - 1¢ 0 Kan (FrG) Piroplasm form 83
" At K.Maras 2003 - - 1¢ 0 Kan (IFAT) Antikor 83
" At K.Maras 2003 - - 1¢ 0 Kan (CFT) Antikor 83
" At Kars 2007-2008 15 guci Yerli 200 33 Kan (c-ELISA) Antikor 87
! At Kastamonu | 2003 - - 119 0 Kan (FrG) Piroplasm form 83
" At Kastamonu | 2003 - - 119 0 Kan (IFAT) Antikor 83
" At Kastamonu | 2003 - - 11° 0 Kan (CFT) Antikor 83
" At Kayseri 1998-2001 |- - 89 8 Kan (FrG) Piroplasm form 91
" At Kilis 2005-2007 |- Yerli 20* 0 Kan (CFT) Antikor 85
! At Kilis 2005-2007 |- Yerli 20% 5 Kan (IFAT) Antikor 85
! At Kilis 2005-2007 |- Yerli 20® 0 Kan (nPCR) DNA 85
" At Konya 2005-2007 |- Yerli 20¢ 0 Kan (CFT) Antikor 85
! At Konya 2005-2007 |- Yerli 20¢ 5 Kan (IFAT) Antikor 85
" At Konya 2005-2007 |- Yerli 20¢ 0 Kan (nPCR) DNA 85
" At Malatya 1997 Sportif | Farkliirk 130 12 Kan (FrG) Piroplasm form 92
" At Malatya 2003 - - 64° 0 Kan (FrG) Piroplasm form 89
" At Malatya 2003 - - 64° 3 Kan (IFAT) Antikor 89
" At Malatya 2003 - - 64° 0 Kan (CFT) Antikor 89
" At Malatya 2005-2007 |- Yerli 20% 0 Kan (CFT) Antikor 85
! At Malatya 2005-2007 |- Yerli 20% 15 Kan (IFAT) Antikor 85
! At Malatya 2005-2007 |- Yerli 20% 0 Kan (nPCR) DNA 85
" At Mersin 2003 - - 9" 0 Kan (FrG) Piroplasm form 83
! At Mersin 2003 - - 9 22 Kan (IFAT) Antikor 83
" At Mersin 2003 - - 9 0 Kan (CFT) Antikor 83
! At Mus 2017 Isgica |- 182 1 Kan (c-ELISA) Antikor 93
" At Nigde 2004 Is giici Yerli 125 10 Kan (IFAT) Antikor 94
" At Samsun 2005-2007 |- Yerli 20V 0 Kan (CFT) Antikor 85
" At Samsun 2005-2007 |- Yerli 20 0 Kan (IFAT) Antikor 85
! At Samsun 2005-2007 |- Yerli 20" 0 Kan (nPCR) DNA 85
! At Sanlurfa 2005-2007 |- Yerli 20 0 Kan (CFT) Antikor 85
" At Sanhurfa 2005-2007 |- Yerli 20%€ 0 Kan (IFAT) Antikor 85
" At Sanliurfa 2005-2007 |- Yerli 20%€ 0 Kan (nPCR) DNA 85
" At Tokat 2003 - - 58 0 Kan (FrG) Piroplasm form 83
" At Tokat 2003 - - 58" 12 Kan (IFAT) Antikor 83
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! At Tokat 2003 - - 587 Kan (CFT) Antikor - 83
! At 61l (6) 2005-2007 | Sportif Farkliirk 123 4 Kan (IFAT) Antikor - 21
! At 9il (7) 2005-2007 | Sportif | Farkliirk 145 Kan (c-ELISA) Antikor - 21
! At 11il(8) 2002-2007 | Sportif Farkliirk 1,108 0,4 Kan (CFT) Antikor - 21
" At 81il - - Yerli 4,470 1 Kan (CFT) Antikor - 95
" At é:;radeniz 2004 Is giici Yerli 84° 0 Kan (FrG) Piroplasm form | - 96
" At gmdeniz 2004 fs gici | Yerli 84= 38 Kan (IFAT) Antikor (21:80) | - 9%
" At Dogu sir1 | 2001 Isgict | D.Anadolu 110° 0 Kan (FrG) Piroplasm form | - 97
" At Dogu smur1 | 2001 is giici D.Anadolu 110¢ 5 Kan (IFAT) Antikor - 97
" At Dogu smur1 | 2005 Isgict | D.Anadolu 36 42 Kan (FrG) Piroplasm form | - 7

" At Marmara 2003 - - e 0-21 Kan (IFAT) Antikor - 98
" At Marmara 2003 - - -0 0-3 Kan (CFT) Antikor - 98
! At Ege 2003 - - -8 0-33 Kan (IFAT) Antikor - 98
! At Ege 2003 - - -8 0 Kan (CFT) Antikor - 98
" At - - Sportif | Arap, ingiliz | 100 9 Kan (c-ELISA) Antikor - 17
! At - - Sportif ingﬂiz 381 1 Kan (c-ELISA) Antikor - 17
" Esek | Kayseri 1998-2001 |- - 38 5 Kan (FrG) Piroplasm form | - 91
" Esek | Erzurum 2009 is gl - 75° 1 Kan (c-ELISA) Antikor - 99
! Esek | Erzurum 2009 Isgica |- 75° 0 Kan (FrG) Piroplasm form | - 99
" Esek éa)radeniz 2004 Isgict | Yerli 381 0 Kan (FrG) Piroplasm form | - 96
" Esek ?;;radeniz 2004 isgicii | Yerli 38 37 Kan (IFAT) Antikor (>1:80) | - 9%
" Katir | Kayseri 1998-2001 |- - 23 4 Kan (FrG) Piroplasm form | - 91
! Katir éz;radeniz 2004 Isgict | Yerli 319 0 Kan (FrG) Piroplasm form | - 96
" Katir gmdemz 2004 is gicii | Yerli 319 26 Kan (IFAT) Antikor (>1:80) | - 9%
! Katir | Dogu simir1 | 2005 Isgica |- 66 42 Kan (FrG) Piroplasm form | - 7

Nuttalia equi | At Ankara 1933-1961 |- - 1,352 3 Otopsi - - 45
! At Ankara - - - 32 28 - - - 82
Theileria equi | At Adana 2003 - - 202 0 Kan (FrG) Piroplasm form | (14) 83
! At Adana 2003 - - 202 40 Kan (IFAT) Antikor (14) 83
" At Adana 2003 - - 202 Kan (CFT) Antikor (14) 83
" At Adana 2004 - - 220° 0 Kan (FrG) Piroplasm form | (14) 84
" At Adana 2004 - - 220 57 Kan (c-ELISA) Antikor (14) 84
" At Adana 2005-2007 |- Yerli 20¢ 35 Kan (CFT) Antikor - 85
" At Adana 2005-2007 |- Yerli 20¢ 45 Kan (IFAT) Antikor - 85
! At Adana 2005-2007 |- Yerli 20¢ 55 Kan (nPCR) DNA - 85
" At |Ankara 2004 Sportif fﬁ{gﬂiz’ farkh 1509 7 Kan (PCR) DNA 12 |86
" At Ankara 2005-2007 |- Yerli 204 30 Kan (CFT) Antikor - 85
" At Ankara 2005-2007 |- Yerli 204 30 Kan (IFAT) Antikor - 85
! At Ankara 2005-2007 |- Yerli 2014 25 Kan (nPCR) DNA - 85
" At Antalya 2003 - - 55¢ 0 Kan (FrG) Piroplasm form | (14) 83
! At Antalya 2003 - - 55¢ 13 Kan (IFAT) Antikor (14) 83
" At Antalya 2003 - - 55¢ 13 Kan (CFT) Antikor (14) 83
" At Ardahan 2007-2008 |is gicit | Yerli 73 11 Kan (c-ELISA) Antikor - 87
! At Aydin 2005-2007 |- Yerli 25f 48 Kan (CFT) Antikor - 85

65



Cirak ve Girisgin. Tek Tirnakh Parazitleri

66

Turkiye Parazitol Derg 2021;45(1):56-75

" At Aydin 2005-2007 |- Yerli 25f 24 Kan (IFAT) Antikor - 85
! At Aydin 2005-2007 |- Yerli 25¢ 36 Kan (nPCR) DNA - 85
" At Bartin 2005-2007 |- Yerli 208 45 Kan (CFT) Antikor - 85
" At Bartin 2005-2007 |- Yerli 208 45 Kan (IFAT) Antikor - 85
! At Bartin 2005-2007 |- Yerli 208 35 Kan (nPCR) DNA - 85
" At Bitlis 2005-2007 |- Yerli 20" 15 Kan (CFT) Antikor - 85
! At Bitlis 2005-2007 |- Yerli 20h 40 Kan (IFAT) Antikor - 85
! At Bitlis 2005-2007 |- Yerli 200 50 Kan (nPCR) DNA - 85
" At Bolu 2003 - - 6 0 Kan (FrG) Piroplasm form | (14) 83
! At Bolu 2003 - - 6 17 Kan (IFAT) Antikor 14) 83
" At Bolu 2003 - - 6 Kan (CFT) Antikor (14) 83
" At Bursa 1995 Sportif - 133 Kan (FrG) Piroplasm form | (14) 16
" At Bursa 2012 Sportif Arap 152 Kan (RT-PCR) 18SrRNA gen | (15) 88
" At Bursa 2012 Sportif ingﬂiz 51 Kan (RT-PCR) 18SrRNA gen |(15) 88
! At Diyarbakir |2005-2007 |- Yerli 25k 44 Kan (CFT) Antikor - 85
! At Diyarbakir |2005-2007 |- Yerli 25k 40 Kan (IFAT) Antikor - 85
" At Diyarbakir |2005-2007 |- Yerli 25k 80 Kan (nPCR) DNA - 85
" At Diizce 2003 - - 8m 0 Kan (FrG) Piroplasm form | (14) 83
! At Diizce 2003 - - 8m 0 Kan (IFAT) Antikor 14) 83
" At Diizce 2003 - - 8m 0 Kan (CFT) Antikor (14) 83
" At Edirne 2005-2007 |- Yerli 20" 20 Kan (CFT) Antikor - 85
! At Edirne 2005-2007 |- Yerli 20 60 Kan (IFAT) Antikor - 85
" At Edirne 2005-2007 |- Yerli 20" 55 Kan (nPCR) DNA - 85
! At Elazig 2003 - - 14° 0 Kan (FrG) Piroplasm form | (14) 89
! At Elaz1g 2003 - - 14° 0 Kan (IFAT) Antikor 14) 89
" At Elazig 2003 - - 14° 0 Kan (CFT) Antikor (14) 89
" At Erzurum 2015 Sportif | Arap 125¢° 5 Kan (FrG) Piroplasm form | - 90
" At Erzurum 2015 Sportif Arap 125p 9 Kan (mPCR) 18SrRNA gen | (15) 90
! At Istanbul 2005-2007 |- Yerli 201 15 Kan (CFT) Antikor - 85
" At stanbul 2005-2007 |- Yerli 204 30 Kan (IFAT) Antikor - 85
! At Istanbul 2005-2007 |- Yerli 204 30 Kan (nPCR) DNA - 85
! At fzmir 2005-2007 |- Yerli 30* 57 Kan (CFT) Antikor - 85
" At {zmir 2005-2007 |- Yerli 30 17 Kan (IFAT) Antikor - 85
! At {zmir 2005-2007 |- Yerli 30* 33 Kan (nPCR) DNA - 85
" At K.Maras 2003 - - 13 0 Kan (FrG) Piroplasm form | (14) 83
" At K.Maras 2003 - - 1¢ 100 Kan (IFAT) Antikor (14) 83
! At K.Maras 2003 - - 1s 100 Kan (CFT) Antikor (14) 83
" At Kars 2007-2008 15 guci Yerli 200 22 Kan (c-ELISA) Antikor - 87
! At Kars - - Yerli 108 25 Kan (IFAT) Antikor (14) 100
" At Kastamonu | 2003 - - 11t 0 Kan (FrG) Piroplasm form | (14) 83
" At Kastamonu | 2003 - - 11t 0 Kan (IFAT) Antikor (14) 83
" At Kastamonu | 2003 - - 11t 0 Kan (CFT) Antikor 14) 83
" At Kayseri 1998-2001 |- - 89 5 Kan (FrG) Piroplasm form | (14) 91
! At Kilis 2005-2007 |- Yerli 20 30 Kan (CFT) Antikor - 85
! At Kilis 2005-2007 |- Yerli 20" 25 Kan (IFAT) Antikor - 85
! At Kilis 2005-2007 |- Yerli 20" 70 Kan (nPCR) DNA - 85
" At Konya 2005-2007 |- Yerli 20V 50 Kan (CFT) Antikor - 85
" At Konya 2005-2007 |- Yerli 207 35 Kan (IFAT) Antikor - 85




Turkiye Parazitol Derg 2021;45(1):56-75

Cirak ve Giriggin. Tek Tirnakl Parazitleri

! At Konya 2005-2007 |- Yerli 20" 35 Kan (nPCR) DNA - 85
" At Malatya 1997 Sportif Farkli irk 130 3 Kan (FrG) Piroplasm form | (14) 92
" At Malatya 2003 - - 64" 0 Kan (FrG) Piroplasm form | (14) 89
" At Malatya 2003 - - 64" 21 Kan (IFAT) Antikor (14) 89
" At Malatya 2003 - - 64" 18 Kan (CFT) Antikor 14) 89
! At Malatya 2005-2007 |- Yerli 20~ 25 Kan (CFT) Antikor - 85
" At Malatya 2005-2007 |- Yerli 20* 20 Kan (IFAT) Antikor - 85
! At Malatya 2005-2007 |- Yerli 20* 15 Kan (nPCR) DNA - 85
" At Mersin 2003 - - 2 0 Kan (FrG) Piroplasm form | (14) 83
" At Mersin 2003 - - 9y 44 Kan (IFAT) Antikor (14) 83
" At Mersin 2003 - - 2 11 Kan (CFT) Antikor (14) 83
" At Mus 2017 Isgica |- 182 12 Kan (c-ELISA) Antikor - 93
" At Nigde 2004 Isgict | Yerli 125 13 Kan (IFAT) Antikor - 94
" At Samsun 2005-2007 |- Yerli 20 10 Kan (CFT) Antikor - 85
" At Samsun 2005-2007 |- Yerli 207 40 Kan (IFAT) Antikor - 85
" At Samsun 2005-2007 |- Yerli 20 20 Kan (nPCR) DNA - 85
" At S.Urfa 2005-2007 |- Yerli 207 20 Kan (CFT) Antikor - 85
! At S.Urfa 2005-2007 |- Yerli 207 40 Kan (IFAT) Antikor - 85
! At S.Urfa 2005-2007 |- Yerli 2071 85 Kan (nPCR) DNA - 85
! At Tokat 2003 - - 58" 0 Kan (FrG) Piroplasm form | (14) 83
! At Tokat 2003 - - 584 21 Kan (IFAT) Antikor 14) 83
! At Tokat 2003 - - 581 12 Kan (CFT) Antikor 14) 83
" At Van - - Anadolu 24 58 Kan (FrG) Piroplasm form | (14,16) | 6

! At 61l (6) 2005-2007 | Sportif | Farkliirk 123 22 Kan (IFAT) Antikor - 21
! At 9il (7) 2005-2007 | Sportif Farkli irk 145 46 Kan (c-ELISA) Antikor - 21
! At 11il(8) 2002-2007 | Sportif Farkliirk 1,108 5 Kan (CFT) Antikor - 21
" At 81il - - Yerli 4,470 17 Kan (CFT) Antikor - 95
" At Dogu smir1 | 2001 is glci D.Anadolu 110¢ 58 Kan (FrG) Piroplasm form | (14) 97
! At Dogu sir1 | 2001 is giicii D.Anadolu 110° 65 Kan (IFAT) Antikor (14) 97
" At Dogu smur1 | 2005 is giici D.Anadolu 36 36 Kan (FrG) Piroplasm form | (16) 7

" At éz;radeniz 2004 is giic Yerli 841t 0 Kan (FrG) Piroplasm form | - 96
" At ée;rade“iz 2004 isgicii | Yerli 84it 24 Kan (IFAT) Antikor (>1:80) | - 9%
" At Marmara 2003 - - B 0-33 Kan (IFAT) Antikor (14) 98
! At Marmara 2003 - - -5 3-33 Kan (CFT) Antikor (14) 98
! At Ege 2003 - - -* 0-100 Kan (IFAT) Antikor 14) 98
! At Ege 2003 - - - 0-44 Kan (CFT) Antikor 14) 98
" At |- - Sportif | Arap, Ingiliz | 100 34 Kan (c-ELISA) Antikor - 17
! At - - Sportif ingﬂiz 381 13 Kan (c-ELISA) Antikor - 17
! f;:t(’ek 3il (9) 2016-2017 |- - 233 20 Kan (PCR, RLB) 18SrRNA gen |(17) 19
! Esek | Kayseri 1998-2001 |- - - 3 Kan (FrG) Piroplasm form | (14) 91
" Esek é&;radeniz 2004 Isgicta | Yerli 38t 0 Kan (FrG) Piroplasm form | - 96
" Esek é"’;mdemz 2004 is gicii | Yerli 38t 13 Kan (IFAT) Antikor (>1:80) |- 9%
! Esek | Erzurum 2009 Isgica |- 75¢ 4 Kan (c-ELISA) Antikor - 99
! Esek | Erzurum 2009 Isgica |- 75¢ Kan (FrG) Piroplasm form | - 99
" Katir | Kayseri 1998-2001 |- - 23 4 Kan (FrG) Piroplasm form | (14) 91
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" Katir ée;rademz 2004 is gl Yerli 31F 0 Kan (FrG) Piroplasm form | - 96
. Karadeniz P : F i

Katir 3) 2004 Isgici | Yerli 31 26 Kan (IFAT) Antikor (21:80) | - 96
! Katir | Dogu simir1 | 2005 Isgica |- 66 39 Kan (FrG) Piroplasm form | - 7
Piroplasmidae
(B. caballi At 3il (9) 2016-2017 |- - 142 42 Kan (PCR, RLB) 18SrRNAgen |- 19
haric)
! Esek |3il(9) 2016-2017 | Is giicii - 91 20 Kan (PCR, RLB) 18S RNA gen . 19
Babesia ovis g;;ek 3il (9) 2016-2017 |- - 233 3 Kan (PCR, RLB) 18SrRNAgen |- 19
Babesia canis | Esek | Igdir 2016-2017 |Isgiica |- 55 9 Kan (PCR, RLB) 18SrRNA gen |- 19
Theileria Esek |3l (9) 20162017 |Isgaci |- 91 6 Kan (PCR,RLB) | 18SrRNAgen |- 19
annulata

- Bilgi yok, +: Pozitif bulgu, Antikor: Pozitiflik titresi, c-ELISA: Rekabetci Enzime bagh immiinosorbent testi, CET: Kompleman Sabitleme testi, DIY: Diyafram, F: Flotasyon,
FrG: Froti-Gimsa boyama, IFAT: Immiinofloresan antikor testi, i-ELISA: Dolayli enzime bagh immiinosorbent testi, IHA: Dolayl hemagliitinasyon testi, LAT: Lateks
agliitinasyon testi, mPCR: Multipleks polimeraz zincir reaksiyon, nPCR: Yuvalanmis polimeraz zincir reaksiyon, OZO: Ozofagus, RLB: Ters cizgi blotlama, RT-PCR: TagMan
gercek zamanh—pplimeraz zingir reaksiyon, S: Sedimentasyon, sF*: Santriftj-flotasyon (sekerli su ile), sF**: Santriftj-flotasyon (ZnSO, ile), SFDT: Sabin Feldman boya testi,
TRY: Tripsin, YKI: Yarim kan Ingiliz, (1): Ayni parazit tiirti icerisinde, ayn1 harf veya simgelerle belirtilen sayilar, ayn1 hayvanlar: karakterize etmektedir, (2): Bursa, Balikesir,
Kocaeli, Tekirdag, Eskisehir, (3): Amasya, Ordu, Samsun, Sinop, Tokat, (4): Farkli yoreler, (5): Akdeniz, Karadeniz, icve Dogu Anadolu, (6): Istanbul, Bursa, izmit, Eskisehir,
Sanlwirfa, Izmir, (7): Istanbul, Bursa, Ankara, Izmit, Diyarbakir, Aydin, Konya Malatya, Bartin, (8): Istanbul, Bursa, Ankara, fzmir, izmit, Mersin, Adana, Sanhurfa, Edirne,
Tekirdag, Eskisehir, (9): Igdir, Sanhurfa, Tunceli, (10): Assemblage A; zoonoz, (11): On dokuz hayvanda Durin plaklar gérilmis, (12): Tek tirnaklilarda Piroplasmidae
tizerine Turkiye'deki ilk PCR ¢alismasi, (13): Genotype A saptanmus, (14): Babesia equi, giincel taksonomide Theileria cinsine alindig i¢in; B. equi olarak yapilan bildirim
Theileria equi siitununda verilmistir, (15): Genotype E saptanmus, (16): Akut/subakut enfeksiyon (ates, anemi, sarilik, vb.), (17): Genotype A ve D saptanmis

Babesia) ilgili ilk ¢alisma 1997 yilinda yapilmistir (16). Sonraki
doénemlerde de Piroplasmidae tiirleri tek tirnaklhlarda ézellikle
atlarda en sik aragtirilan parazitler olmug, bunlan sirasiyla
Toxoplasma gondii ve Eimeria spp.’ler takip etmistir. Bu parazitlerle
ilgili enfeksiyon oranlarmmin bazi aragtirmalarda %100 olarak
saptanmasina ragmen, olgularin genelde subklinik enfeksiyonlar
seklinde seyrettigi gozlenmistir. Bu durum oézellikle élumciil bir
potansiyele sahip olan piroplasmid etkenler i¢cin énemlidir. Zira
bu enfeksiyonlarin hangi sartlar altinda akut hastaliga déniisecegi
veya kronik olarak seyredecegi ile ilgili bilgiler maalesef sinirhidur.
Bu baglamda bu parazitlere vektorlik yapan kene turleri ve
bunlarin Piroplasmidae enfeksiyonlarinin epidemiyolojisindeki
rollerinin anlagilmas1 icin detaylh aragtirmalara ihtiyag
bulunmaktadir (17).

Molekiiler tani yontemlerinin gelismesi ve cesitlenmesi ile
tilkemizde tek tirnaklilarda da 6zellikle protozoolojik caligmalarda
bu yéntemlerin uygulandigini gérmekteyiz. Boylece, klasik
tan1 yontemleri ile teshisleri zor veya miumkin olmayan baz
protozoonlar aragtirilabilmekte ve niikleik asit diizeyinde teghisler
ile filogenetik analizler yapilabilir hale gelmistir. Bu dogrultuda
kisa siire énce Turkiye'de atlarda ilk defa Giardia intestinalis
saptanmigtir (18). Ayrica bu modern metodolojiler sayesinde
son yillarda diinya genelinde ve Turkiye'de tek tirnaklilarda daha
6nce hi¢ bildirilmemis parazitler (Theileria annulata, Babesia
canis, B. ovis, gibi) tespit edilmistir (19). Ancak bu etkenlerin
tek tirnaklilardaki etkileri ve yine tek tirnakhi hayvanlarin bu
parazitlerin epidemiyolojisindeki rolleri hakkinda heniiz detayh
bilgiler bulunmamaktadur.

Turkiye'de tek tirnakhlarda bildirilen tum parazitler arasinda
sadece Trypanasoma equiperdum, Durin hastahig: (at frengisi)
etkeni olarak “Thbar1 Mecburi Hayvan Hastaliklar1 Listesi’nde yer
almaktadir (20). Bu parazitle ilgili tilkemizde olduk¢a az sayida
kayit olmakla birlikte en kapsamh veri 2002-2007 yillar: arasinda
43 ilde 30.000’in iizerinde atta yapilan ¢alismada olup, muayene
edilen hayvanlarda bu parazite rastlanmamigtir (21).

Diger memeli evcil hayvanlarda oldugu gibi, tek tirnaklilarin da

kendilerine 6zgii veya diger hayvan gruplariyla ortak dis parazitleri
(artropod) bulunmaktadir. Bunlarla ilgili enfestasyonlar genellikle
ilkbahar-yaz aylarinda daha sik gériilmektedir. Tiirkiye'de 6zellikle
2000’li yillardan ¢énce yapilan ¢alismalarda, direkt artropodlara
yonelik sistematik bir prevalans caligmas: olmadif1 gibi, mevcut
olanlarin ¢ogunda da veriler sadece toplanan artropodlarin tiir
tayini yapilarak birakilmigtir. Tespit edilen dis parazit tiirlerinin
cogu, Merdivenci (22) ve Unat ve ark. (5) tarafindan bildirildiyse
de, bu veriler teghis edilen parazit ile (tarih, yer, gen¢/olgun,
say1, dagihm) veya incelenen hayvanlar (yas, cinsiyet, irk) ile
ilgili ayrintilardan yoksundur (24). Dis parazitlerin cins/tir
teghisleri genellikle morfolojik karakterlerine gére yapilmusgtur.
2000’li yillardan itibaren molekiler tekniklerin gelistirilmesi
ve yayginlagsmasini takiben, molekiiler teghisli artropodolojik
aragtirmalar da baglamigtir (25). Bu caligmalar kapsaminda
dis parazitler genelde helmint veya protozoonlarla beraber
aragtirilarak bazen birlikte, bazen de ayrica sunulmuslardir. Tek
bir hayvan tiiriine gore (6rnegin, atlarda) veya birden fazla hayvan
turleriyle (6rnegin, tek tirnaklilarda) ¢alismalar yapilmis ancak
¢oklu hayvan tiirleriyle yapilan bazi ¢aligmalarda bulunan parazit
tarleri hayvan tirlerine gére ayrilmamustir. Bu dogrultuda,
mevcut tim bildirimlere gére hazirlanan artropod listesi ve ilgili
bilgiler tabloda sunulmustur. Parazit isimleri bildirildigi sekilde
yazilmus, eger giincel bilgilere gore isim degisikligi varsa, giincel
ismi parantez icerisinde belirtilmistir [6rnegin; Gasterophilus
veterinus (nasalis)]. Tablo 3’te yer alan bazi artropodlarin
(Eulaelaps stabularis, Linyphiidae spp., Reduviidae spp., Coleoptera
spp.) atlarda deri muayenesi sirasinda tespit edildigi (5,26) ve
riizgar, ucarken konma veya aga¢/calidan bulagma gibi tesadiifi
durumlarla hayvanlara bulastig disiintilmektedir.

SONUC

Tiirkiye tek tirnaklilarinda 6zellikle helmint parazit yelpazesinin
oldukg¢a genis oldugu gorilmektedir. Her ne kadar bircok parazitle
ilgili enfeksiyonlarin subklinik seyirli oldugu bildirilmis olsa da,
uygun sartlar s6z konusu oldugunda degisik parazit tirlerinin
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Tablo 3. Tiirkiye'de tek tirnaklilarda saptanan artropodlar

Parazit Konak | il/bélge Aragtirma | Kullanim Irk Hayvan | Enfestasyon | Materyal Tani . Lit.
yil(lar): amaci sayis1 (%) (metot) parametresi | no
Bovicola equi At Bursa 2004 Sportif Arap/ingiliz | 15 13 (Mikroskop) | Ergin 8
" At Karaman 2017 Yaban hayat | - 36 72 (Mikroskop) | 52D,103 N 101
" At, esek | - - - - - + (Mikroskop) | Ergin 102
Bovicola ocellatus | Esek Hatay - - - 1 + (Mikroskop) | Ergin 103
Hzferlnatopmus At, esek Ankara, ) ) ) ) N ) Ergin 2
asini Yozgat
! At, katir | Istanbul - - - - + - Ergin 22
" At, egek, | Ankara, )
katir Eskigehir ) ) ) ) * ) Ergin 102
" Egek, .
Katir + Ergin 23
.Gaster.’oph.llus At Ankara, . ) ) ) . ) ) 104
intestinalis Bursa
! At Ankara - - - - + - Larva 22
! At Edirne - - - - + - Larva 5
" At Sanhurfa | 2006 Sportif Ara 112 6 Digla Larva 105
v P P (mikroskop) v
! At Van 2008-2009 | Is giicii - 10 3 Otopsi Larva 106
! At, esek | Kirikkale - - - - + - Larva 22
" Giineydogu
At, esek Anadolu - - - - + - Larva 5
" At, katir | Istanbul - - - - + - Larva 5
! Esek Ankara 1992-1994 | - - 100 83 Otopsi Larva 107
" Rektum
Katir - - - - - + (makroskobi) Larva 24
Gasterophilus | ¢ Ankara - - - 1,352 |+ Otopsi Larva 45
equi (intestinalis)
Gasterophilus
haemorrhaidalis At Bursa ) ) ) ) * ) ) 104
! At Istanbul - - - - + - Larva 5
" At, esek | Ankara - - - - + - Larva 22
" Esek Ankara 1992-1994 | - - 100 0,1 Otopsi Larva 107
.G(ZStef.'OphlluS At Ankara - - - - + - - 104
inermis
! At Ankara - - - - + - Larva 5
" At Van 2008-2009 | Is giicii - 10 3 Otopsi Larva 106
" Esek Ankara - - - - + - Larva 22
" Esek - - - - - + Otopsi Larva 23
" Esek Ankara 1992-1994 | - - 100 3 Otopsi Larva 107
Gasterophilus At Ankara - - - - + - - 104
pecorum
" Ankara,
At istanbul - - - - + - Larva 5
" At Sanhurfa | 2006 Sportif Ara 112 1 Digla Larva 105
P P (mikroskop)
" Esek Kirikkale - - - - + - Larva 5
! Esek - - - - - + Otopsi Larva 23
" Esek Ankara 1992-1994 | - - 100 0,1 Otopsi Larva 107
Gasterophilus . Disk:
nasalis At Sanlurfa 2006 Sportif Arap 112 3 (mikroskop) Larva 105
! At Van 2008-2009 | Is gucii : 10 3 Otopsi Larva 106
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! Esek Ankara 1992-1994 | - - 100 13 Otopsi Larva 107
Gaste.rophzlus .| At Ankara - - - - + - - 104
veterinus (nasalis)
! At, esek | Ankara - - - - + - Larva 5
! At, katir | Istanbul - - - - + - Larva 5
B Guineydogu

Esek Anadolu - - - - + - - 108
N Esek, .

Katir - - - - - + Otopsi Larva 23
Gasterophilus At Bursa - - 35 + Dls.kl Larva 109
spp- (mikroskop)
" At Samsun 2 + Otopsi Larva (2) 31
" Katir Samsun 1 + Otopsi Larva (3) 31
Gasterophilus
P Esek Malatya | - - - 113 60 Otopsi Larva 108
(equi, pecorum,
nasalis)
Gasterophilus
PP- (mtestmul} S| At Bursa - - - 5 60 Otopsi Larva 110
pecorum, nasalis,
haemorrhaidalis)
Gasterophilus
spp. (intestinalis, | At Ankara 2001-2002 - 53 34 Otopsi Larva 111
nasalis)
" At Ankara - - - - 33 Otopsi Larva 112
" Esek Ankara - - - - 46 Otopsi Larva 112
" Esek Ankara 2001-2002 - 47 30 Otopsi Larva 111
Zl’fi’; ‘;b"““ At Karaman | 2017 Yaban hayat | - 36 81 Deri 41D,52E 101
" At, esek | - - - - - + - Ergin 22
" At, esek | - - - - - + - Ergin 102
" At, esek | - - - - - + - Ergin 5
Hippobosca At Antalya - - - - + - Ergin 22
maculata
! At - - - - - + - - 24
Rhinoestrus At ) ) ) ) ) . ) ) 113
purpureus
" At - - - - - + - Larva 102
" At Samsun, | 1964 1967 | - - 1,683 |1 Diski Larva 114

Adana
Hypoderma Esek - - - - - + - - 115
silenus
Musca domestica | At Karaman 2017 Yaban hayat | - 36 3 Deri Ergin 101
. Deri .
Ha.e matobia At Kayseri - Is glicl - 7 100 (mikroskop, Ergin, R 25
irritans mt-COI geni
PCR)

Simuliidae spp. At Karaman 2017 Yaban hayat | - 36 3 Deri Ergin 101
hapzc'e phalus At, esek | - - - - - + - Ergin 5
sanguineus
" Esek - - - - - + - - 23
hapzc'ephalus At ) ) . ) ) . ) ) 4
turanicus
" At Bursa 1995 - - 133 + (Mikroskop) | - 16
" At Samsun 2004 - Yerli melez | - + (Mikroskop) | - 96
" At Adana 2004 - - 14 + (Mikroskop) | 2D 84
" At Bursa 2004 Sportif Arap 55 4 (Mikroskop) | 3D,2E (4) YV
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" At egek, |y vseri 1998-2001 | - - 150 + (Mikroskop) | - 91

katir
Rhipicephalus At, esek | - ) . ) ) . . ) 5
bursa
" < S Dogu, .

At Dogu smir1 | 2001 Is glici G.Dogu ati 110 + (Mikroskop) 97
Rhipicephalus Dosu
turanicus ve/veya | At, katir | Dogu simir1 | 2005 is gliclt g ’ 102 57 (Mikroskop) | Ergin (D) 7

G.Dogu at1

R. bursa
D‘e rmacentor At Bursa - - - - + - Ergin 102
niveus
Dermfl centor At Karaman 2017 Yaban hayat | - 36 6 (Mikroskop) | 1D,1E 101
marginatus
! At, esek | - - - - - + - - 5
! Esek - - - - - + - - 24
Boophilus Katir ) ) . ) ) . } ) 24
annulatus
Margaropus
(Boophilus) At, esek | - - - - - + - - 22
decoloratus
Margaropus
(Boophilus) At, esek | - - - - - + - - 5
calcaratus
Amblyomma At Hatay - - - - ¥ - - 116
variegatum
Haerjnaphysalls At ) ) . ) ) R ) ) 5
concinna
" At - - - - - + - - 24
Haemaphysalis
cholodkowsky At,esek | - ) ) ) ) * ) ) >
Haemaphysalis At esek | - ) . ) ) N . ) 5
sulcata
- Esek - - - - - + - - 24
{-Iaemf.zphysalzs At ) ) ) ) ) . } ) 5
inermis
Haemflphysalzs At, esek | - ) . ) ) . ) ) 5
otophila
Haemaphysalis At ) ) . ) ) . . ) 5
punctata
;”:}’Z"” hysalis | 5 Karaman | 2017 Yaban hayat | - 36 25 (Mikroskop) | 31D,10E 101
" At Bursa 2003 Sportif Arap 20 5 (Mikroskop) | 1D (5) YV
Hyalomma At Bursa 1995 . - 133 4 (Mikroskop) | - 16
marginatum
" At Adana 2004 - - 14 + (Mikroskop) | 2D, 7E 84
Hyalomma
plumbeum Katr - - - - - + - - 23
(marginatum)
Hy, al.omma At Amasya, 2004 - Yerli melez | - + (Mikroskop) | - 96
detritum Tokat
! At, esek | - - - - - + - - 5
Hyalomma At Karaman | 2017 Yaban hayat | - 36 14 (Mikroskop) | 3D,4E 101
excavatum
" At, esek | - - - - - + - - 5
qulomfna At esek | - . _ B _ + - - 5
savignyi

71
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Hyalomma

marginatum

ve/veya At Bursa 2012 Sportif Arap/ingiliz | 203 26 (Mikroskop) | Ergin 88
Rhipicephalus

turanicus

Ixodes ricinus At - - - - - + - - 5
Sarcoptes scabei | At - - - - - + - - 117
- Egek Cankir1 - - - - + - Ergin 5

- Esek - - - - - + - - 24
Psoroptes equi At Marmara - Sportif - 24 + (Mikroskop) | - 118
Psoroptes 5 - - . - - 4 . - 102
communis equi

- At 5il (1) - - - + Ergin 5
Chorioptes equi At - - - - - + - - 102
Eulaelapts‘ At Istanbul - - - - + - Ergin 5
stabularis

Linyphiidae spp. | At Karaman 2017 Yaban hayat | - 36 3 (Mikroskop) | Ergin 26
Reduviidae spp. At Karaman 2017 Yaban hayat | - 36 3 (Mikroskop) | Ergin 26
Coleoptera spp. At Karaman 2017 Yaban hayat | - 36 3 (Mikroskop) | Ergin 26
-: Bilgi yok, +: Pozitif bulgu, PCR: Polimeraz zincir reaksiyon, mt-COI: Mitochondrial-cytochrome oxidase I geni, D: Disi, E: Erkek, N: Nimf, YV: Yayinlanmamus veri, (1): Mus,
Ankara, Yozgat, Kayseri, Istanbul, (2): Dért yiz doksan iki adet larva toplanmis 1 atta gastritis tablosu, (3): iki yiiz on yedi adet larva toplanmus, (4): Mammal bélgede, (5): Sag
humerus bélgesinde

konaklarinda yiiksek patojenite hatta élime neden olabilecegi
unutulmamalidir (6rnegin; Anoplocephala perfoliata ve Parascaris
equorum’da, bagirsak tikanmasi ve delinmesi; Piroplasmidae
etkenlerinde, yiiksek ates ve i¢ organ hasary; degisik artropod
tirlerinde, alerjik reaksiyonlar ve myiasis, gibi). Diger taraftan,
gelecek yillarda ozellikle kiiresel 1sinmanin etkisinin artacag:
varsayimindan hareketle, “vektorlerle bulasan hastaliklar”
sayisinda ve siddetinde bir artig riskinden dolay1 o¢zellikle
artropod enfestasyonlarinin tek tirnakli hayvanlarda da énem
kazanaca@ éngoriilebilir (27). Dolayisiyla, nicelik olarak gerileme
egiliminde olan tiilkemiz tek tirnakli popiilasyonunun saghginin
korunmasinda,  paraziter  enfeksiyonlarin/enfestasyonlarin
zararlarimi 6nlemek/azaltmak icin basta hayvan sahipleri ve
veteriner hekimlerin bilgilendirilmesi ve bilin¢lendirilmesi biyiik
6nem arz etmektedir.

* Etik

Hakem Degerlendirmesi:
degerlendirilmistir.

* Yazarlik Katkilar:

Dizayn: V.Y.C., Veri Toplama veya Isleme: V.Y.C., A.O.G., Analiz
veya Yorumlama: V.Y.C., A.O.G., Literatiir Arama: V.Y.C., A.O.G.,
Yazan: V.Y.C., A.O.G.

Editérler kurulu tarafindan

Cikar Catigmasi: Yazarlar tarafindan ¢kar catigmas:
bildirilmemistir.

Finansal Destek: Yazarlar tarafindan finansal destek almadiklar
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Giant Brain Hydatid Cyst in an Adult: A New Case
Report

Bir Yetiskinde Dev Beyin Hidatik Kisti: Yeni Bir Olgu Sunumu

® Kazem Ghaemi', ® Mohamad Ali Masoudifar’, ® Marouf Mehdi*, ® Rahmat Solgi?,
® Amir Tavakoli Kareshk?
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New Case Report. Turkiye Parazitol Derg 2021;45(1):76-79

ABSTRACT

Cystic echinococcosis is an important zoonotic disease that occurs in humans and mammals in general, which causes considerable
economic loss and poses health concerns in different parts of the world. The patient involved in this case report was a 28-year old
man living in Birjand city who had been suffering from intermittent headache, nausea and vomiting for the past two weeks. The
other symptoms presented by the patient were dizziness, blurred vision, seizures and imbalance. The patient only complained
of headache in the last two weeks and had no symptoms of visual or speech impairment. He had a history of consuming raw
vegetables, but did not have canine contact. In brain computed tomography and magnetic resonance imaging, a large cyst was
evident in his brain. The patient was admitted to Razi Hospital in Birjand and followed-up by surgical treatment of the hydatid
cyst, with no complications observed.

Keywords: Hydatid cyst, brain, Birjand

074

Kistik ekinokokkoz, insanlar ve memelilerde; diinyanin farkh bolgelerinde dikkate deger ekonomik kayiplara ve halk saghg:
sorunlarina neden olan énemli bir zoonotik hastaliktir. Birjand sehrinde yasayan 28 yagindaki erkek hasta son iki hafta icinde
zaman zaman bagagrisi, mide bulantis1 ve kusma gegiren bir giyim saticisiydi. Diger belirtiler bag dénmesi, bulanik gérme, nébetler
ve dengesizlikti. Hasta sadece son iki hafta i¢cinde basagrisindan yakinmaktaydi ve gérme bozuklugu veya konusma semptomlar1
yoktu. Hasta ¢ig sebze titketme 6ykisiinden bahsetti fakat képekle temas éykisii bulunmuyordu. Bilgisayarh beyin tomografisi
ve manyetik rezonans goriintillemede beyinde biiyiik bir kist gorilda. Hasta Birjand'da Razi Hastanesi'ne yatirildi ve herhangi bir
komplikasyon olmadan kist hidatik cerrahi tedavisi ile takip edildi.

Anahtar Kelimeler: Hidatik kist, beyin, Birjand

INTRODUCTION Vietnam, Palestine, Syria, Iraq, Iran, Saudi Arabia,

Hydatid disease, a significant health problem in many Israel and so on, as such native (endemic) exists. This

developing countries, have a complicated life cycle
composed of canine as a definitive host and ruminant been seen in shepherds and butchers (3,4). Hydatid
and accidentally human as an intermediate host. The diseaseis commonly found in all parts of Iran and is the
more common cause of this disease is Echinococcus
granulosus (E. granulosus) (1,2). In different countries,
especially in countries where animal husbandry is
prevalent, such as South Africa, Chile, Paraguay,
Argentina, Australia, Tanzania, Brazil, Siberia, brain hydatid disease and non-specific symptoms,

Turkmenistan, Mongolia, North China, South Japan, who was treated successfully by surgery.

disease is one of the occupational diseases that has

most important worm for causing disease, infectious
lesions, complications and mortality in the country

(5,6). Here we present an adult patient with a giant
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CASE REPORT

The patient was a 28-year-old man living in Birjand city and a
clothing seller who had been suffering from headaches, nausea
and vomiting from time to time for the past two weeks. The
patient has no history of diabetes, hypertension, aspirin or
warfarin use. The patient only complained of headaches in the last
two weeks and had no symptoms of vision impairment, or speech.
In cervical vertebrae, the head was symmetrical and the neck was
symmetrical in the midline. There was no movement defect in
the examination of the limbs, and the strength of the limbs was
5.5. In brain (cephalic) computed tomography (CT), a large cyst
was evident in brain. A magnetic resonance imaging (MRI) of the
brain without an injection showed a large, unrestricted cyst in the
diffusion weighted imaging images on the front of the brain in
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Figure 1. Brain MRI shows a large brain hydatic cyst in the
left frontoparietal

MRI: Magnetic resonance imaging

the right hemisphere, which was accompanied by pressure on the
flex, ventral, and temporal lobes (Figure 1). Moderate peripheral
edema was also observed. Initially, a differential diagnosis of
arachnoid cyst was considered for the patient. No evidence based
on fluid accumulation was observed on MRIL In Post fossa, no
lesions were seen in the cerebellum and nerve nuclei 7 and 8. In
the skull, the anatomical signals and landmarks were reported to
be normal. The bone flap was placed around its location, and due
to the size of the craniotomy, the rest of the flap I removed was
repaired with a mesh. It was sewn under the skin and the patient
was transferred to the intensive care unit and after a few days he
was discharged in good general condition. In the initial evaluation
of the patient at the beginning of hospitalization; the patient
was conscious and oriented. He had no history of specific illness,
family illness, blood pressure, and sleep disorder. The patient had
no cardiovascular, respiratory, gastrointestinal, genitourinary,
skin, musculoskeletal, or psychological problems. Laboratory
results showed that patient did not have leukocytosis but had
eosinophilia (12%). Further laboratory and imaging findings were
normal (white blood cell: 9.46, red blood cell: 5.15, hemoglobin:
14.7, hydrochlorothiazide: 44.7, mean cell volume: 86.8, mean
corpuscular hemoglobin: 28.5, mean corpuscular hemoglobin
concentration: 32.9, platelet: 264,000, partial thromboplastin
time: 31.1, prothrombin time: 14.1, international normalized
ratio: 1.2, fasting blood sugar: 79, urea: 31, chromium: 0.98).
In chest X-ray, it had multiple cystic areas, and in the liver and
spleen, it had multiple cysts (Figure 2).

The patient was admitted to Razi Hospital in Birjand with a
diagnosis of brain cyst and an infectious disease consultation was

Figure 2. Chest X-ray showed consolidation in the lung
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requested and then consent was obtained from the patients for
publication of this report and accompanying images. Hydatid-
disease was considered highly probable in an infectious disease
consultation and medical therapy such as albendazole usea before
surgey. In total, the patient underwent surgery twice at Razi
Hospital in birjand. Craniotomy surgery was performed for 3.5
hours, and after craniotomy and duratomy and removal of the
bone flap, the flap was placed under the skin of the abdomen and
the continuation of the surgery was assigned the next time. One
week after the first operation cyst with dimensions of 90x40 mm
were successfully removed from the patient’s brain with a second
operation (Figure 3, 4).

3

_ e
I

Figure 3. Surgical excision of the brain hydatid cyst

DISCUSSION

Cystic echinococcosis is a zoonotic parasite disease caused by
E. granulosus. The definitive host of this helminthic parasite is
canine, while the wide range of domestic and wild animals serve
as intermediate hosts. Human act as accidentally intermediate
host for this parasite and infected by ingestion of E. granulosus
eggs through faeces of infected canine (7). Cystic echinococcosis
mainly involved extracranial organ such as liver and lungs but in
rare cases it can cause intracranial infection (6). The CE of brain
is only account for up to 2% of all intracranial space-occupying
lesions (8). This form of CE is occurred commonly when

Figure 4. Protoscolex of hydatid cysts in fluid of cyst

protoscoleces escape through the hepatic, pulmonary, and cardiac
filters and reaches the brain and often presents as a singular (9).
In rare it was occurred by rupture of extracranial cyst surgically of
by trauma and it is often seen multiple (10). Also, in studies, the
CE patient reported diplopia, ataxia, hemiparesis and even coma.
In the current case report, patient just presents a non-specific
sign such as degree of headache and vomiting. Hydatid disease is
usually diagnosed by clinical findings, medical history, serological,
and imaging methods. In case of cerebral hydatid disease, many
results tend to be false negative by serological test, so the imaging
evaluation such a CT and MRI lead to better result (11,12). In the
present case, both CT and MRI were used for diagnosis of brain
CE. In CT, the cysts appear smooth, thin-walled lesions and round
just like the cerebrospinal fluid. MRI is preferred in showing the
cyst’s wall compared to CT (7,13). In conclusion, rapid diagnosis
and complete surgical removal of the brain CE are the main keys
that led to a favourable outcome.
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Case Report

Tek Tarafli Phthiriasis Palpebrarum Olgusu
Unilateral Phthiriasis Palpebrarum: A Case Study
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(074

Phthiriasis palpebrarum, Phthirus pubisnin (kasik biti) neden oldugu nadir gériilen bir g6z kapag: enfestasyonudur ve siklikla diger
blefarokonjonktivit nedenleri ile karigir. Bu caligmada, 49 yagindaki erkek hastada kaginti ve irritasyon sikayetlerine neden olan
ve bagka bir klinikte bir aydir yanhslkla konjonktivit tedavisi almasina neden olan bir phthiriasis palpebrarum olgusu sunmay:
amagladik. Hastanin yapilan biyomikroskopik muayenesinde, sol gézde iist kapakta daha yogun olmak tzere hareketli yar1 seffaf
bitler ve yumurtalar gériildi. Tedavi olarak, bitler forseps ile mekanik olarak temizlendi ve kirpikler dipten kesilerek yumurtalar
uzaklagtirildi. Takiben sol goz kapagina 10 giin boyunca petrolatum jelly (vazelin) uyguland:. Tedavi sonrasi yapilan kontrolde bit
ve yumurtalara rastlanmadig gorildii.

Anahtar Kelimeler: Phthiriasis palpebrarum, bit, vazelin

ABSTRACT

Phthiriasis palpebrarum is a rare eyelid infestation caused by Phthirus pubis (pubic lice) that is often confused with other causes of
blepharoconjunctivitis. In this study, we report the case of a 49-year-old male patient with phthiriasis palpebrarum who presented
with itching and eye irritation in the left eye and had undergone treatment for conjunctivitis in the past month. Biomicroscopic

examination revealed a dense population of motile and translucent lice and eggs, more intensely on the upper lid. For treatment,
the lice were first cleaned mechanically, eyelashes were cut from the bottom, and eggs and lice were removed from the eye, after
which petrolatum jelly (vsaseline) was applied to the lids for 10 days. In the control examination, no lice and eggs were observed.
Keywords: Phthiriasis palpebrarum, phthirus, vaseline

GiRi§ bagvurdugunu ve verilen ilaclar (topikal antiallerjik ve

topikal steroid) kullanmasina ragmen sikayetlerinin

Phthiriasis ~ palpebrarum = nadir  gordlen  bir gerilemedigini  ifade etti. Hastanin yapilan

blefarokonjonktivittir (1) . Etkeni genital bolgeye oftalmolojik muayenesinde, bilateral gérmeler tam

yerlesen kasik biti olan Phthirus pubis'tir ve temel
olarak cinsel yolla bulasan bir enfestasyondur (2).
Ancak kalabalik ortam ve kétu hijyen kogullarimin
varligi ortak kullanilan kiyafetler, yakin temas
nedeniyle de bulagma olabilir. Géz kapaginda kirpik
diplerinde yari-saydam bit ve sirkelerin goriilmesiyle
tan1 konur.

OLGU SUNUMU

Kirk dokuz yasinda erkek hasta 1 aydir devam eden
sol gozde kasinty, irritasyon ve kapaklarda kizariklik
sikayeti nedeniyle poliklinigimize bagvurdu. Hasta
1 ay once de aym sikayetlerle bagka bir merkeze

Received/Gelis Tarihi: 25.04.2020 Accepted/Kabul Tarihi: 21.08.2020

6n ve arka segment muayeneleri dogal olarak izlendi.
Sol gézde kirpik diplerinde hiperemi ve kirpik dipleri
boyunca izlenen hareketli yar1 saydam gri-sar1 yapisik
bitler ve yumurtalar: tespit edildi (Sekil 1, 2). Tedavi
olarak topikal anestezi sonrasi ameliyat mikroskobu
altinda biitiin bitler mekanik olarak forseps yardimiyla
temizlendi. Yumurtalarin yapisik olmasi nedeniyle alt
ve ust kirpikler dibinden kesilerek yumurtalar kapak
kenarlarindan uzaklagtirild: ve sag goz kirpik dipleri
ameliyat mikroskobu altinda kontrol edildi ve bit, sirke
olmadig goriildii. Hastaya sivi vazelini 10 giin boyunca
ginde iki defa sol géz kirpik diplerine uygulamasi
6nerildi. Etkenin mikroskopta incelenmesinde (x40
buyitmede) 1,5-2 mm buyiikluginde eni boyundan

Yazisma Adresi/Address for Correspondence: Hiimeyra Yildinm Can, Balikesir Universitesi Tip Fakiiltesi, Oftalmoloji Anabilim Dall, Balikesir,

Tlrkiye

Tel./Phone: +90 266 612 10 10 E-posta/E-mail: balikesirhumeyra@gmail.com ORCID ID: orcid.org/0000-0003-3507-9057

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


https://orcid.org/0000-0003-3507-9057
https://orcid.org/0000-0003-1877-7320

Turkiye Parazitol Derg 2021;45(1):80-82

Yildirim Can and Ceken. Phthiriasis Palpebrarum

fazla olan erigkinlerin gériilmesi ile P. pubis oldugu kesinlesti ($ekil
3). Hasta viicudunun bagka bélgelerindeki olas: bir enfestasyon
icin dermatolojiye yonlendirildi ancak P. pubis enfeksiyonuna
rastlanmadi. Cinsel temas ile bulasabilecek diger hastaliklar
agisindan hastaya yapilan serolojik testlerde HIV, sifilis, hepatit
B, hepatit C antikor diizeyleri negatif olarak saptandi. Hastanin
on gun sonraki kontrol muayenesinde sol géz kirpik diplerinde

herhangi bir enfeksiyona rastlanmadi. Kisisel hijyen ve

Sekil 1. Goz kapaginda bit ve yumurtalar

Sekil 2. Goz kapaginda yar1 saydam bit

enfestasyonun olasi bulas yollar: konusunda hasta bilgilendirildi.

Hastadan yazili onam alindi.

TARTISMA

Bitler ektoparazitlerdir ve yagsamlarim stirdiirebilmeleri konaga
baghdur. Ug tip bit insan viicudunda enfestasyona yol acar. Bunlar
Pediculus humanus capitis (bas biti), Pediculus humanus corporis
(viicut biti) ve Phthirus pubis (kasik biti) olarak bilinirler. P. pubis
kasik bolgesindeki killara tutunarak yasar ve ¢ogaldigi zaman
gogus, koltukalti, kas ve kirpikleri de sarabilir. Kirpiklerde

Sekil 3. Erigkin P. pubis (x40 biiyiitme)

olusturdugu enfestasyon phthiriasis palpebrarum olarak
adlandirilir.

P. pubis yasam1 boyunca 50 yumurta yumurtlar ve 40 derecenin
ustindeki sicaklikta 6lar. Yumurtalar 60 derece yikamada 15-60
dakika dayanabilirler (3).

Bitlerin yar1 saydam goriintilleri ve kapak kenarlarina sikica
tutunmalar1 nedeniyle farkedilmeleri zor olabilir ve semptomlar
diger blefarokonjonktivit nedenleriyle benzerlik gésterdiginden
yanlig teghis konabilir (4-6). Askenazi ve ark.nin (6) 35 hastalik
olgu serisinde blefarit yada konjonktivit nedeniyle topikal
antibiyotik tedavisi géren hasta oram %83’tur. Hastalarin aym
sikayetlerle kisa siirede tekrar goz doktoruna bagvurmalar: siktir.
Bu nedenle tedaviye yamit vermeyen blefarokonjonktivitlerde
phthiriasis palpebrarum olasilig: da akla getirilmelidir. Muayene
biomikroskopta biyik buytutmede yapilmalidir. Hastalarda
yaygin semptom kagint1 ve irritasyondur ancak uzun stire teghis
konamamus olgularda yogun kasima, ovalama ve kirpik diplerini
kazima ile beraber kapak kenarlarinda enflamasyon ve bakteriyel
enfeksiyonda tabloya eklenebilir (1). Erigkinde gorildiginde
genelde kasik bitinin elle pubik bélgeden tasinmasi neden olurken
¢ocuklarda viicutta hentiz terminal killarin olmamas: nedeniyle
cinsel istismara ugramis olabilecegi de akla getirilmelidir (7).
Erigkin hastalar cinsel temas ile bulagsan hastaliklar agisindan
da aragtinlmahdir. Hastalik cinsel temasla bulagabildiginden
partnerde kontrol edilmeli ve gerekirse tedavi baglanmalidir.
Reenfestasyonu engellemek icin hasta kigisel hijyen ve ortak
kullanilan  egyalarin  temizligi konusunda uyarilmalidir.
Kontamine olan kozmetik malzemeler tekrar kullanilmamals,
kiyafet, havlu, carsaf gibi malzemeler yiiksek 1s1da (60 santigrat)
30-60 dakika ytkanmali ve sonrasinda yitksek 1s1da ttilenmelidir.
Phthiriasis palpebrarum tedavisinde mekanik temizlik ve
kirpiklerin kesilmesi veya epilasyonu, sonrasinda da sivi vazelinin
giinde iki defa 10 giin boyunca kapaklara uygulanmasi cogunlukla
yeterli olmaktadir. Uzun siire tedavi edilmeyen olgularda
sekonder bakteriyel enfeksiyonlar mevcutsa o zaman tedaviye
topikal antibiyotikli merhemler eklenmelidir (4,8,9). Tedavisinde
kullanilan diger yéntemler ise pilokarpin %4 damla, argon
lazer fototerapi, oral ivermektin, %20 flourescein damla ve %1
malathion sampuan uygulamasidir (5,6,10-13). Hastada P. pubis
enfestasyonu da mevcutsa o zaman tedaviye ek olarak piretrin
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(kwell-p) iceren sampuanlar eklenerek onlar da pubis bélgesi i¢in
kullanilmalidar.

SONUC

Tedaviye yanit vermeyen inat¢i blefarokonjonktivitlerde pthiriasis
palpebrarum akla gelmelidir. Dikkatli bir biomikroskopik
muayene ile bitlerin tespiti mimkindir. Tedavide degisik
yaklagimlar mevcuttur ancak mekanik temizlik ve kirpik kesilmesi
sonrast sivi vazelin uygulamas: ¢ogunlukla yeterli olmaktadir.
Hastalarin yagam kogullarinin irdelenmesi ve koruyucu tedbirlerle
enfestasyonun tekrar1 engellenebilir.
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