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AMAC KAPSAM

Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylll ve Aralik
aylarinda olmak tizere li¢ ayda bir yaymlanir 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
tiirlinde yayinladigi yiiksek bilimsel standartlara sahip
makalelerle uluslararasi literatiire katki sunmaktadir.

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

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

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

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

Dergide yayinlanan makalelerde ifade edilen bilgi, fikir ve
gorusler Tiirkiye Parazitoloji Dernegi, Bas Editor, Editorler,
Yayin Kurulu ve Yayinci'min  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 ylkimliiliik kabul etmemektedir.
Yayinlanan tiim icerige http://turkiyeparazitolderg.org/
tr/Anasayfa adresinden (icretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi Uyelerine lcretsiz
olarak dagitihr.

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

Bas Editor
Prof. Dr. Yusuf Ozbel

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

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

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

Acik Erisim Politikasi

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

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

Baski izinleri

CC BY-NC-ND lisansi altinda yayinlanan materyalin ticari
amacli kullanim (satis vb.) icin telif hakki sahibi ve yazar
haklarinin korunmasi igin izin gereklidir. Baski izinleri igin
basvurular Editor ofisine yapiimalidir.
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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,
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editors, editorial board, and/or publisher; the editors,
editorial board, and publisher disclaim any responsibility or
liability for such materials.

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

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

Editor in Chief
Yusuf Ozbel, MD, Prof

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

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

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

Open Access Policy

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

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

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

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

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

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

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

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

Butlin makalelerin benzerlik tespiti denetimi, iThenticate
yazilimi aracihgiyla yapiimaktadir.

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

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

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

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

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

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

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

vermek amaciyla calismanin her ydnlnden sorumlu
olmayi kabul etmek.

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

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

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

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

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

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

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

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

MAKALE HAZIRLAMA

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

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

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

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

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

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

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

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

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

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

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

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

Makale Tiirleri

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

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

gereklidir. Istatistiksel analiz, tibbi dergilerdeki istatistik
verilerini bildirme kurallarina g6re yapilmalidir (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-
93). istatiksel analiz ile ilgili bilgi, Yontemler boliimii icinde
ayri bir alt baslik olarak yazilmal ve kullanilan yazihm
kesinlikle tanimlanmalidir.

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

Editoryel Yorum: Dergide yayinlanan bir arastirmanin, o
konunun uzmani olan veya Ust diizeyde degerlendirme
yapan bir hakemi tarafindan kisaca yorumlanmasi amacini
tasimaktadir. Yazarlari, dergi tarafindan segilip davet edilir.
Ozet, anahtar sozciik, tablo, sekil, resim ve diger gérseller
kullaniimaz.

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

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

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

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmali, ana metin icerisindeki gecis siralarina uygun
olarak numaralandiriimadir. Tablolarin Gizerinde tanimlayici
bir baslik yer almali ve tablo icerisinde gecen kisaltmalarin
acihmlari tablo altina tanimlanmalidir. Tablolar Microsoft
Office Word dosyasi icinde “Tablo Ekle" komutu kullanilarak
hazirlanmali ve kolay okunabilir sekilde diizenlenmelidir.
Tablolarda sunulan veriler ana metinde sunulan verilerin
tekrari olmamali; ana metindeki verileri destekleyici nitelikte
olmalilardir.

Resim ve Resim Altyazilar

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

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

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

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

Tim kaynaklar, tablolar ve resimlere ana metin icinde uygun
olan yerlerde siraylanumara verilerek atif yapiimahdir.
Ozgiin  arastirmalarin  kisitlamalari,

yetersizliklerinden Sonu¢  paragrafi
bollimiinde bahsedilmelidir.

engelleri  ve
oncesi  "Tartisma"

Kaynaklar

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

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch 200/0.6.
Br J Anaesth 2015; 115: 797-8.

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

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

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

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

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

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

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

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

Elektronik formatta yayinlanan yazi: Morse SS. Factors in
the emergence of infectious diseases. Emerg Infect Dis (serial
online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens).
Available from: URL: http:/ www.cde.gov/ncidodIEID/cid.
htm.

REViZYONLAR

Yazarlar makalelerinin revizyon dosyalarini gonderirken, ana
metin tizerinde yaptiklari degisiklikleri isaretlemeli, ek olarak,
hakemler tarafindan &ne siiriilen 6nerilerle ilgili notlarini
"Hakemlere Cevap" dosyasinda gondermelidir. Hakemlere
Cevap dosyasinda her hakemin yorumunun ardindan yazarin
cevabi gelmeli ve degisikliklerin yapildigi satir numaralari da
ayrica belirtilmelidir. Revize makaleler karar mektubunu takip
eden 30 giin icerisinde dergiye gonderilmelidir. Makalenin
revize versiyonu belirtilen siire icerisinde yiiklenmezse,
revizyon secenegi iptal olabilir. Yazarlarin revizyon icin ek
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slireye ihtiya¢c duymalari durumunda uzatma taleplerini ilk
30 glin sona ermeden dergiye iletmeleri gerekmektedir.
Yayina kabul edilen makaleler dil bilgisi, noktalama ve bigim
acisindan kontrol edilir. Yayin stireci tamamlanan makaleler,
yayin planina dahil edildikleri sayiyla birlikte yayinlanmadan
once erken cevrimici formatinda dergi web sitesinde yayina
alinir. Kabul edilen makalelerin baskiya hazir PDF dosyalari
sorumlu yazarlara iletilir ve yayin onaylarinin 2 giin
icerisinde dergiye iletilmesi istenir.
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INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

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

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

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

TURKISH JOURNAL OF PARASITOLOGY

Authors are required to submit the following:
e Copyright Transfer Form,
®  Author Contributions Form, and

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

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

® Preparation of the Manuscript

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

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

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

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

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

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

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

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

Manuscript Types

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

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

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

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

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

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

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

TURKISH JOURNAL OF PARASITOLOGY

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,
¢, etc.) to indicate figure subunits. Thick and thin arrows,
arrowheads, stars, asterisks, and similar marks can be used
on the images to support figure legends. Like the rest of the
submission, the figures too should be blind. Any information
within the images that may indicate an individual or
institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays
in the evaluation process, all submitted figures should be
clear in resolution and large in size (minimum dimensions:
100 x 100 mm). Figure legends should be listed at the end
of the main document.

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

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

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

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

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

References

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

Journal Article: Rankovic A, Rancic N, Jovanovic M, lvanovi¢
M, Gajovi€ 0O, Lazi€ Z, et al. Impact of imaging diagnostics
on the budget - Are we spending too much? Vojnosanit
Pregl 2013; 70: 709-11.
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Book Section: Suh KN, Keystone JS. Malaria and babesiosis.
Gorbach SL, Barlett JG, Blacklow NR, editors. Infectious
Diseases. Philadelphia: Lippincott Williams; 2004.p.2290-
308.

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

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

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

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

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

Manuscripts Accepted for Publication, Not Published Yet:
Slots J. The microflora of black stain on human primary
teeth. Scand J Dent Res. 1974.

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

Manuscripts Published in Electronic Format: Morse SS.

Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http:/ www.cde.gov/
ncidodIEID/cid.htm.

REVISIONS

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

Editor in Chief
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First Molecular Characterisation of Blastocystis from Experimental Rats in Turkey and Comparison of
the Frequencies Between Obese and Non-obese Groups

Tiirkiye'de flk Kez Kemirgenlerde (Laboratuvar Ratlarinda) Blastocystis'in Molekiiler Karakterizasyonu
ve Obez/Non-obez Ratlarda Yayginhiginin Karsilastirilmasi
Erdogan Malatyali, Gizem Basaran, Alpaslan Gokcimen, Hatice Ertabaklar, Sema Ertug; Aydin, Turkey

Seroprevalence of Encephalitozoon cuniculi, Francisella tularensis and Toxoplasma gondii in Zoonotic
Diseases in European Hares (Lepus europaesus)

Avrupa Tavsanlarinda (Lepus europaeus) Encephalitozoon cuniculi, Francisella tularensis ve
Toxoplasma gondii Zoonoz Hastaliklarinin Seroprevalansi
Ozcan Ozkan, Banucicek Yiicesan, Cahit Babiir, Omer Orkun; Cankari, Ankara, Turkey

Mersin'de Bir Devlet Hastanesine Basvuran Gebelerde Toxoplasma gondii Seroprevalansi, 2019
Seroprevalence of Toxoplasma gondii in Pregnant Women Admitted to a State Hospital in Mersin, 2019
Serpil Gonca, Mehmet Sami Serin, Sultan Halepliler, Sema Erden Ertiirk; Mersin, Tlrkiye

Ulusal Parazitoloji Referans Laboratuvar'ina 2009-2019 Yillari Arasinda Toksoplazmoz Siiphesi ile
Basvuran Olgularin Seropozitifliklerinin Degerlendirilmesi

Evaluation of Seropositivity of Toxoplasmosis Suspected Patients Admitted to the National
Parasitology Reference Laboratory Between 2009 and 2019

Cahit Babiir, Banucicek Yiicesan, Figen Sezen, Selcuk Kili¢; Ankara, Cankari, Turkey

Impact of Pandemic in the Frequency of Scabies: Possible Scabies Outbreak Scenario Aftermath
COVID-19

Pandeminin Skabiyez Sikligi Uzerindeki Etkisi: COVID-19 Sonrasinda Olasi Skabiyez Salgini Senaryosu
Cagri Turan, Nurcan Metin; Erzurum, Turkey

Enterobius vermicularis Saptanan Olgularin Diskilarinda PZR Yontemi ile Dientamoeba fragilis
Varli§ginin Arastiriimasi

Investigation of Dientamoeba fragilis Frequency in Faecal Samples of Patients with Enterobius
vermicularis Infection by Polymerase Chain Reaction
ibrahim Yildiz, Sema Ertug, Evren Tileklioglu, Erdogan Malatyal, f)zg[]r Gui¢lti, Hatice Ertabaklar; Aydin, Turkiye

Kistik Ekinokokkozisli Hastalarin Takibinde Yeni Multiepitop Rekombinant Peptit Antijeninin Kist Sivisi
Antijeni ile Karsilastiriimasi

Comparison of the New Multiepitope Recombinant Peptide Antigen with Cyst Fluid Antigen in the
Follow-up of Patients with Cystic Echinococcosis

Eylem Akdur Oztiirk, Mesut Akil, Ayse Caner, Halil Bozkaya, Nazmiye Altintas, Aysegiil Unver; izmir, Tiirkiye

Kistik Ekinokokkozis ile ilgili 2017 ve 2018 Yillari Laboratuvar Sonuclari
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EDITORDEN

2021 yihnin Ggiinci sayisini, 9 ézgin arastirma makalesi, 4 olgu sunumu ve 1 editére mektup olmak izere 14

makale ile cikarmaktayiz.

Ozgiin arastirmalar arasinda; kemirgenlerde Blastocystis durumunu, Avrupa tavsanlarindaki zoonoz hastaliklari,
toxoplasmosis yayginligini, pandeminin uyuz enfestasyonuna etkisini, D. fragilis ile E. vermicularis birlikteligini,

kistik Ekinokokkozisi ve ev sinegi Musca’daki simbiyontlari inceleyen calismalar bulunmaktadir.

Olgu sunumlarinda ise yine oldukca ilging bulacaginizi disindigimiz dért farkli konuda olguya detayli olarak

yer verilmistir.

Génderilen makalelere ézveri ile hakemlik yapan hocalarimiza da tekrar tesekkir etmek ve ¢ konuda dikkatlerini
cekmek isterim. (a) Yeni kullanmaya basladigimiz makale génderme sisteminde bazi iniversite adreslerine e-posta
mesajlari ulasmadigi icin eger varsa ikincil e-posta adreslerini tarafima géndermenizi; (b) gecikme yasanmamasi
icin gelen makale inceleme davetlerine “Kabul ediyorum/Kabul etmiyorum” kismina mimkin oldugunca
kisa zamanda yanit vermenizi ve (c) makalelerin word dosyalari izerinde “degisiklikleri izle/track changes”
ile yaptginiz dizeltmelerde adinizin cikmadigindan emin olmanizi rica ediyorum. Dergimizin éncelikle ESCI
sonrasinda SCI-E kapsamina alinmasi icin gésterilen cabalarda hakemlik sisteminin son derece énemli oldugunu

ve sorunsuz islemesi gerektigini bir kez daha hatirlatmak isterim.

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

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

Prof. Dr. Yusuf Ozbel
Bas Editor
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First Molecular Characterisation of Blastocystis
from Experimental Rats in Turkey and
Comparison of the Frequencies Between Obese
and Non-obese Groups

Tiirkiyede Ilk Kez Kemirgenlerde (Laboratuvar Ratlarinda) Blastocystis'in

Molekiiler Karakterizasyonu ve Obez/Non-obez Ratlarda Yayginliginin
Karsilastinlmas

® Erdogan Malatyali!, ® Gizem Bagaran?, ® Alpaslan Gék¢imen?, ® Hatice Ertabaklar’, ® Sema Ertug'
*Aydin Adnan Menderes University Faculty of Medicine, Department of Parasitology, Aydin, Turkey
?Aydin Adnan Menderes University Faculty of Medicine, Department of Histology and Embryology, Aydin, Turkey

[@TRenTEr st Malatyali E, Basaran G, Gok¢imen A, Ertabaklar H, Ertug S. First Molecular Characterisation of Blastocystis

From Experimental Rats in Turkey and Comparison of the Frequencies Between Obese and Non-obese Groups.
Turkiye Parazitol Derg 2021;45(3):165-170.

ABSTRACT

Objective: Blastocystis is a zoonotic protozoan that infects a wide range of animals, including humans and rodents. This study
aimed to determine the frequency and subtype distribution of Blastocystis in laboratory rats at alaboratory animal facility in Turkey.
Methods: This study included 54 male Sprague-Dawley rats from Aydin Adnan Menderes University Laboratory Animal Center.
Among these rats, 30 were fed with high-fat diet (obese group) and the remaining 24 received standard chow (non-obese group).
Blastocystis positivity was determined with amplification of small subunit 18S rRNA gene following their nucleic acid extraction
from faecal samples. Subtypes were detected by submitting the partial 18S rRNA gene sequences to the database (pubmlst.
org/blastocystis). The phylogenetic tree from evolutionary distance data was constructed using the neighbour-joining method.
Results: Blastocystis infection was detected in 33 (61.1%) of 54 laboratory rats. The frequency of Blastocystis was significantly different
between obese and non-obese rats (p<0.05), with 43.3% and 83.3%, respectively. When referred to the database, exact matches were
identified with Blastocystis subtype 4 (ST4) forallisolates. In the phylogeneticanalysis of the partial 18S rDNA sequence, the sequence
was closely clustered with reference ST4 subtypes from other countries, including China, Japan, United Kingdom and Czech Republic.
Conclusion: This study revealed the high rate of Blastocystis colonisation in laboratory rats, posing a risk for human transmission.
The comparison of obese and non-obese groups supported the idea that Blastocystis might be an indicator of healthy gut flora. The
detection of ST4 in all rats agreed with previous reports of the predominance of this subtype in rodents.

Keywords: Blastocystis, laboratory rats, obesity, Turkey

0z

Amag: Blastocystis, insanlar ve kemirgenler dahil bir¢ok canlida goériilen zoonotik karakterli bir protozoondur. Bu ¢aligmada,
Turkiye'de ilk kez kemirgenlerde (laboratuvar ratlarinda) Blastocystis gorilme sikligimin ve alt tiplerinin belirlenmesi, ayrica
obezite ile iligkisinin degerlendirilmesi amag¢lanmigtir.

Yoéntemler: Calismaya Aydin Adnan Menderes Universitesi Deney Hayvanlar1 Merkezi'nde yer alan 54 erkek Sprague-Dawley
rat dahil edilmistir. Bunlarin 30’unu yiiksek yagh diyetle (obez) beslenmis ratlar, kalan 24’iint standart (normal) yem ile beslenen
ratlar olusturmustur. Blastocystis pozitifligi, diski érneklerinden niikleik asit ekstraksiyonu sonras: kiigitk alt birim 18S rRNA
geninin amplifikasyonu ile belirlenmistir. Blastocystis alt tipleri, kismi 18S rRNA gen sekanslarinin veri tabaninda (pubmlst.org/
blastocystis) kargilagtirilmast ile tespit edilmistir. Ayrica, neighbor-joining metodu kullamilarak izolatlarin evrimsel uzaklikliklarim
gosteren filogenetik aga¢ olugturulmustur.

Bulgular: Calismamizda 54 laboratuvar ratimin 33’tinde (%61,1) Blastocystis tespit edilmistir. Ek olarak, Blastocystis goriilme
siklig1 obez ve normal ratlar arasinda istatistiksel olarak anlaml diizeyde farklilik géstermistir (p<0,05, sirasiyla; %43,3 ve %83,3).
Veri tabani ile kargilagtinldiginda tiim izolatlarin alt tipi 4 (ST4) olarak tanimlanmigtir. Blastocystis 18S rDNA dizisinin filogenetik
analizi, bu ¢calismadaki sekanslarin Cin, Japonya, Birlegik Krallik ve Cek Cumhuriyeti dahil diger tilkelerden alinan referans ST4 alt
tipleriyle yakin oldugunu géstermistir.
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Sonug: Calismamuz, laboratuvar ratlarinda Blastocystis kolonizasyonunun yiiksek oldugunu ortaya koymakta olup, bu sonug in vivo deney yapan
aragtirmacilar i¢in bulag riskinin yiiksek olabilecegine dikkat ¢ekmektedir. Obez rat grubunda normal ratlara gore Blastocystis gérilme sikhginin daha
distik olmasi, Blastocystis'in saglikli bagirsak florasinin bir géstergesi olabilecegi fikrini desteklemektedir. Tiim sicanlarda ST4’iin saptanmasi, bu alt tipin
kemirgenlerde baskin oldugunu gosteren diger aragtirmalar ile uyum géstermektedir.

Anahtar Kelimeler: Blastocystis, deneysel rat, obezite, Tiirkiye

INTRODUCTION

Blastocystis is one of the most frequent intestinal protozoon
in the world, with an estimated one billion infected people. It
also inhabits a variety of animal species and can be transmitted
between humans and other animals (1). Phylogenetic analysis
of the small subunit YRNA (SSU rRNA) gene from Blastocystis
isolates showed the existence of 23 subtypes (STs), nine (ST1-9)
of them were isolated from human fecal samples and host range
was highly correlated with Blastocystis subtype (2,3). For example,
ST3 was the most common subtype in humans and rodents were
the main animal reservoir of ST4 (4).

Laboratory rats, the domesticated form of Rattus norvegicus, are
most widely used animal model for biomedical and veterinary
researches since 1850s. A variety of viral, bacterial, parasitic,
and fungal agents was detected in laboratory rats. The frequency
of these microorganisms declined considerably in recent years;
however, they can be persistent and have potential effects to the
progress of biomedical experimentation (5). In addition, some of
these agents including Blastocystis have zoonotic potential and
they were reported as a risk for researchers.

Despite its high prevalence, far too little attention has been paid
to the potential role of Blastocystis in systemic diseases such
as obesity. The high body mass index (BMI) is an important
risk factor for non-communicable diseases such as: diabetes,
cardiovascular diseases, and some cancers. Poor nutrition and
hygiene in developing countries increase the risk of infectious
diseases; however, in industrialized countries being overweight is
a potential risk for infectious diseases (6). Intestinal microbiota
or dysbiosis has important function in the development of
obesity. The key factors for the development of obesity such as
food absorption and low-grade inflammation are also directly
related to the intestinal microbiota (7). Different rat models of
Blastocystis have been developed with varying degree of success
for a better understanding host and microbiota interactions
(8). The aim of the present study was to investigate Blastocystis
colonization in rats from a laboratory animal research center in
Turkey and its relation with diet-induced obesity.

METHODS

Animals and Ethical Considerations

The present study investigated the frequency of Blastocystis
among 54 male, 10-week old Sprague-Dawley (SD) albino rats
in the Laboratory Animal Facility at Aydin Adnan Menderes
University, Turkey.

The rats were housed in the following conditions: 12:12 h dark-
light cycle, 21+1 °C, and humidity of 45-65% in polycarbonate
transparent cages. There were two groups of randomly selected
rats: 30 were fed with high-fat (obese) and 24 rats were fed with
ad libitum supply of standard chow (normal). This type of diet
included a fat content of 45% and supplied from a commercial

facility. The animals fed with this diet for 24 weeks. The rats were
weighted separately before taking fecal samples and Lee index
(cube root of body weight/nose-anal length) was calculated (9).
The rats that have Lee’s index value above three were included in
obese group.

All experiments were performed according to the Animal Care
and Use Protocol of Aydin Adnan Menderes University. The study
was reviewed and approved by the Local Ethical Committee for
Laboratory Animals at Aydin Adnan Menderes University (no:
2018-109).

Fecal Samples and DNA Isolation

The faecal samples were collected after high fat diet (HFD) diet
and normal diet. Therefore, they were already obese when we
took the samples. An individual rat was placed in an empty clean
cage and allowed to defecate normally. The fecal samples were
placed directly into a 1.5 mL tube and subjected to DNA isolation
at the same day. A commercially available DNA extraction kit
(Qiagen Stool Minikit, Germany) was used according to the
manufacturer’s instructions.

Polymerase Chain Reaction (PCR) and Determination
of Subtypes

Blastocystis “barcode region” was amplified in a single PCR
reaction with RD5 (Forward) (5-ATC TGG TTG ATC CTG CCA
GT-3’) and BhRDr (Reverse) (5-GAG CTT TTT AAC TGC AAC
AAC G-3) primers as previously reported (10). We used the
isolate ADUBI201 (GenBank: KU361300) as positive control in
the experiments. The amplicons were sequenced by a commercial
facility with 377 applied biosystems DNA sequencer.

Subtypes were determined according to exact/closest matches at
Blastocystis 18S rRNA database (http://pubmlst.org/blastocystis)
(11). The present sequences and references were aligned by using
ClustalW algorithm in molecular evolutionary genetics analysis
(MEGA version 6.0). Neighbour-Joining method in the bootstrap
test (1.000 replicates) was used to make a phylogenetic tree,
the evolutionary distances were computed using the maximum
composite likelihood (12,13). In the phylogenetic analysis,
Proteromonas lacertae 18S ribosomal RNA gene partial sequence
(AY224080) was included as the out-group.

Statistical Analysis

The statistical analysis was performed with Statistical Package
for the Social Sciences (SPSS version 13.0) program, (PASW Inc,
Chicago. IL. USA). The frequency of Blastocystis in obese and
normal groups were compared with chi-square test and weights
were compared with Student t-test. The significance level was set
at two-sided p-value <0.05.

RESULTS

Blastocystis was observed in 33 (61.1%) of 54 laboratory rats,
the expected size of PCR product was detected in agarose gel
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electrophoresis with barcode region specific primers (Figure 1).
In addition, Blastocystis had significantly high rate of frequency
in normal rats than in the obese rats, the rates were 83.3% and
43.3% and respectively (Table 1). The mean body weight of obese
rats was 427.8+42.5 and it was 271.9+21.1 in normal rats.
Thebarcode sequences of 33 Blastocystisisolates were identical and
no polymorphism was detected. The sequence was deposited to
GenBank® nucleotide database (accession number: MH285979).
When referred to the “pubMLST database” it was detected as ST4.
The evolutionary distance between the detected sequence and
the common reference sequences was presented in Figure 2. This
phylogenetic analysis also showed that the sequence was closed to
the reference ST4 sequence.

The comparison of nucleotide sequence from the present study
with available sequences from Genbank® with the basic local
alignment search tool revealed 21 sequences that were identical to
our sequence. These sequences had different country origins and

500 bp

100 bp

Figure 1. Agarose gel electrophoresis of some PCR products
amplified with RD5 and BhRDr primers

M: Marker (100 bp, invitrogen™), Positive samples: Line
1-3, and 5, negative sample: Line 4, PC: Positive control, NC:
Negative control, PCR: Polymerase chain reaction

Table 1. The positivity of Blastocystis in obese and
normal rats

Blastocystis
Positive | Negative Total Statlst.lcal
n (%) n (%) analysis
Obese* 13(43.3) | 17(56.7) 30
2,

. $2=8.97,
Normal 20 (83.3) 4 (16.7) 24 p<0.05
Total 33(61.1) |21(38.9) 54
*According to the Lee index

100 MH285979 (the present study)
ST4 AB071000
ST3 AB070988
ST8 AB107970
ST5 AB070998
—— ST1AB107967
100l ST2 AB070987
ST7 AB070991

100 ST9 AF408425

U37108 Proteromonas lacertae 16S-like ribosomal RNA gene complete sequence

Figure 2. The evolutionary distance between barcode sequence
from the present study (MH285979) and the reference

sequences. The evolutionary history was inferred by using the
maximum likelihood method based on the Tamura-Nei model

isolated from different hosts (Table 2). In addition, 18 of them
(85.7%) were reported as ST4 and the remaining three were STS
according to the records in Genbank® database.

DISCUSSION

Blastocystis is a frequent intestinal protozoon of humans
with zoonotic transmission risk (14). Our study found a high
frequency of Blastocystis (61.1%) in laboratory rats, indicating
that these animals should be carefully monitored for the presence
of Blastocystis and elimination strategies might be necessary
before designing an experimental study, especially related with
gastroenterology. A study from China reported that 8.2% of
laboratory rat samples were positive for Blastocystis, in addition,
SD rats had higher infection rates compared to Wistar rats and
spontaneously hypertensive rats (15). The use of same areas for
animal weighting, control and feeding might result in spread of
Blastocystis among rats. Fecal-oral transmission way of Blastocystis
cyst forms in rats was previously reported (16). Therefore, because
of the zoonotic potential and possible effects to the findings
of in vivo experiments researchers who study with laboratory
animals should pay attention to avoid fecal contamination and
transmission of Blastocystis.

In the current study, we defined the frequency and subtype
distribution of Blastocystis isolates from rodents for the first
time in Turkey. The analysis of thirty Blastocystis 18S rRNA genes
revealed that all were identical and belonged to ST4 cluster. Several
studies have investigated Blastocystis frequency or subtypes in
rodents, they reported ST4 as the predominant subtype in those
studies. Two Blastocystis subtypes (ST4 and ST7) were identified
in a total of 355 fecal samples of experimental rats in China, the
frequency of ST4 was 89.7% (15). In Peninsular Malaysia, wild
rodents were examined for Blastocystis positivity, the frequency
was 45.9% by in vitro culture (17). Additionally, the subtype
distribution of 47 isolates was as follows: the most abundant
(91.5%) subtype was ST4 that was followed by ST1 (4.3%), ST5
(2.1%) and ST7 (2.1%). It also highlighted the zoonotic potential
of Blastocystis and considered as a source of infection for humans
as in our study. Because, it was reported that ST4 is also found in
human fecal samples especially in European countries including
Turkey (4,18). In addition, Blastocystis ST4 was the only subtype
that was detected in laboratory rats and Guinea pigs from
Indonesia and Japan according to sequence data of the SSU rDNA
(19). The authors examined totally 23 Blastocystis isolates from
R. exulans and R. novercious, all were belonged to Blastocystis
ST4. A study from southern Iran reported that 15.8% of rats
were infected with Blastocystis and three subtypes were detected,
including ST4, ST3, and ST1 (20). The distribution of Blastocystis
subtypes was studied among symptomatic patients in Manisa and
Izmir: ST3 (44.7%), ST1 (13.8%), ST2 (11.7%), ST6 (1%), ST7
(1.1%) and ST2+ST3 (2.1%) (21). It was reported that ST3 was the
most common subtype followed by ST1, ST2 and ST7 subtypes
in Aydin (22). A study determined the subtypes of Blastocystis
isolates from faecal cultures of 350 patients with gastrointestinal
complaints in Ankara. The researchers determined Blastocystis
subtype distribution as: ST3 (28%), ST1 (13.9%), ST4 (11.6%),
ST7 (11.6%), ST2 (7%), and ST6 (2.3%) (23). In addition, a recent
study revealed an equal distribution of three Blastocystis STs
including ST1, ST2 and ST3 in the same city (24). In Istanbul,
it was reported that the most frequently detected Blastocystis
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Table 2. The list of partial Blastocystis 18S rRNA sequences that were identical to the sequence from our study

Genbank® accession Number of Country Host Subtype
sequences

MH?285979* 1 Turkey Sprague-Dawley rats ST4
MK940492-3 2 China Patagonian mara ST4
MT039550 1 Czech Republic Human ST4
MN124100 1 China Chipmunk ST5
MN123809 1 China Guinea pig ST4
MN123799 1 China Guinea pig ST5
MN123530, 557 2 China Eurasian red squirrel ST4
MN123233 1 China Eurasian red squirrel ST5
MH127489,90,92-97,99,500 10 Japan Norway rat ST4
MF186667 1 The UK Eurasian red squirrel ST4
AB071000 1 Japan Norway rat ST4
*The sequence from the present study

subtype was ST3, followed by ST1, ST5, ST2 and ST4, respectively
(25). Blastocystis genetic diversity was investigated in 3-13 years
aged children in Eskisehir, subtype distribution was as follows:
ST3 (43.4%), ST1 (26.1%), ST4 (10.9%) and ST2 (8.7%) (26).
Blastocystis subtype distribution in 28 samples from Gukurova
region revealed that ST1 (35.7%), ST3 (25%), ST2 (17.8%), and
ST4 (10.7%), ST5 (3.6%), ST6 (3.6%), and ST7 (3.6%) (27). In
cancer patients, three Blastocystis subtypes were identified: ST3
(40%), ST2 (33%), and ST1 (20%), and one infected with ST1/
ST2 (28). A study evaluated Blastocystis in animal hosts in Turkey
in a large-scale. They reported that Blastocystis frequency was
19.4% in farm animals including sheep, water buffaloes, cattle,
and chickens. No positivity was found in dogs, cats, and horses.
The animal specific (ST10 and ST14) and zoonotic subtypes (ST7)
were identified (29).

The role of Blastocystis in human health has long been a question
of great interest in the recent literature. In the current study,
the first time in the literature, comparing the obese rats with
normal rats showed a lower colonization of Blastocystis in obese
rats. The animals in our study shared a common environment
during weight control and feeding, which facilitated the fecal-
oral transmission of Blastocystis. Therefore, it may be assumed
that all the animals have almost equally exposed to Blastocystis
infection. These findings supported the evidence from a previous
observation in humans that investigated the link between
Blastocystis infection and BMI. They reported that Blastocystis
was more common in lean individuals with a significant difference
(30). A significant decrease in two dominant phyla (bacteroidetes
and firmicutes) and some metabolic changes were reported after
HFD induced obesity in rats. This type of diet also caused a lower
colonization of Lactobacillus, a health-promoting bacteria genera
(31). In our study, obese rats were fed with HED, therefore, a
similar dysbiosis of intestinal microbiota might be formed. The
enrichment of certain bacteria was also observed in obese rats
(32). Moreover, increased Firmicutes to Bacteroidetes ratio was
associated with obesity in adult humans and in animal models
(33). It was reported that individuals with Bacteroides dominant
gut microbiota were less susceptible to Blastocystis infection than
individuals with Prevotella and Ruminococcus dominant (34). In
addition, Blastocystis colonization was significantly associated

with high bacterial richness and Bacteroides enterotype and
it was suggested that Blastocystis might be an indicator of a
healthy intestinal flora rather than a dysbiosis (34,35). On the
other hand, decreased Blastocystis colonization was reported in
gastrointestinal disorders including inflammatory bowel diseases,
ulcerative colitis, and irritable bowel syndrome (36-38).

Study Limitations

A limitation of our study was that we did not have information
about the initial positivity (prior to HFD diet feeding) of
Blastocystis in experimental rats. This cross-sectional study was
designed to compare Blastocystis positivity in obese and non-
obese experimental rats. Therefore, we could not have data about
the changes in Blastocystis positivity during 24 weeks of HED and
normal diet. We could study Blastocystis frequency only at the end
of the both types of diets.

CONCLUSION

The current study reported the frequency and subtypes of
Blastocystis in rodents (laboratory rats) for the first time in
Turkey. The study emphasized the importance of Blastocystis
during in vivo studies and offered a possible negative association
between Blastocystis and obesity. It was thought that unbalanced
gut microbiota due to obesity might decrease Blastocystis
colonization. However, there is a great need of experimental
studies dealing with intestinal flora and Blastocystis colonization
in obese rats. Further studies in obese individuals will also greatly
contribute to the understanding of the relationship between
Blastocystis and intestinal flora.
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Seroprevalence of Encephalitozoon cuniculi,
Francisella tularensis and Toxoplasma gondii in
Zoonotic Diseases in European Hares (Lepus
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Avrupa Tavsanlarinda (Lepus europaeus) Encephalitozoon cunicul,
Francisella tularensis ve Toxoplasma gondii Zoonoz Hastaliklarinin
Seroprevalans
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ABSTRACT

Objective: European hares (Lepus europaeus) are among the most important animals that are connected with humans in many
countries and natural life. Hares are important for public health, since they carry many zoonotic diseases, such as Encephalitozoon
cuniculi, Francisella tularensis and Toxoplasma gondii. The study aimed to determine the seroprevalence of Encephalitozoon cuniculi,
Francisella tularensis and T. gondii and the potential zoonotic risk posed by hares that live in provinces of Turkey.

Methods: Blood samples were collected from hares during the official hunting season. Serum samples were examined
serologically by enzyme-linked immunosorbent assay for E. cuniculi, Sabin-Feldman dye test was used to examine T. gondii, while
micro-agglutination test was used to examine F. tularensis.

Results: Of the total of 42 hares examined, one (2.4%) was found positive for E. cuniculi, two (4.8%) were found positive for T.
gondii and one (2.4%) was found positive for F. tularensis.

Conclusion: Anti-T. gondii and anti-E. cuniculi antibodies were serologically detected in hares for the first time in Turkey.
Furthermore, this is the first study reporting the seropositivity of F. tularensis infection in hares.

Keywords: Hare, zoonotic, Encephalitozoon cuniculi, Francisella tularensis, Toxoplasma gondii, serology

0z

Amag: Avrupa tavsanlar (Lepus europaeus) pek ¢ok tilkede bulunan ve dogal yasamda insanlarla baglantisi olan en 6nemli hayvan
turlerinden biridir. Tavsanlar; Encephalitozoon cuniculi, Francisella tularensis, Toxoplasma gondii gibi bircok zoonotik hastalig: tagidig
i¢in halk saglig1 agisindan olduk¢a énemlidir. Bu ¢aligmanin amaci, bu tip enfeksiyonlarin yayginligini ve Tiirkiye'de tavsanlarin
olusturdugu potansiyel zoonotik riski géstermektir.

Yontemler: Kan 6rnekleri, tavsanlardan resmi av sezonunda toplanmugtir. Serum 6rnekleri; E. cuniculi icin enzim baglantili
immiino sorbent testi, T. gondii i¢in Sabin-Feldman boya testi ve . tularensis i¢in ise mikroagliitinasyon testi kullanilarak, serolojik
olarak incelenmigtir.

Bulgular: Yapilan analiz sonucunda 42 tavsandan 1'inde (%2,4) E. cuniculi testi pozitif, 2’sinde (%4,8) T. gondii testi pozitif ve
Tinde (%2,4) E. tularensis testi pozitif olarak tespit edilmistir.

Sonug: Bu ¢alismada, Turkiye'de ilk kez yabani tavsanlarda anti-T. gondii ve anti-E. cuniculi antikorlar1 serolojik olarak tespit
edilmistir. Bu ayrica, tavsanlarda F. tularensis enfeksiyonunun seropozitifligi ile ilgili olarak bildirilen ilk caligmadir. Calismada yer
alan ti¢ farkh zoonotik hastaligin sikligy, diger Avrupa tilkelerinde bildirilen bulgular ve diger referansh ¢aligmalarla da tutarhdir.
Anahtar Kelimeler: Tavsan, zoonoz, Encephalitozoon cuniculi, Francisella tularensis, Toxoplasma gondii, seroloji
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INTRODUCTION

Wild animals as hosts and reservoirs have been known to play an
important role in spreading of some zoonotic diseases. Indeed,
throughout history, it is known that zoonotic diseases caused by
various bacteria, viruses, and parasites in wild animals constitute
a major public health problem, affecting the world population
(1). Hare has been involved in the epidemiology of important
pathogens, posing threat especially for public health (1-3).
Therefore, the importance and the attention given to zoonosis is
increasing in the fields of veterinary medicine and public health.
Toxoplasma gondii was discovered in 1908. Since then, it is still a
significant zoonotic parasite that has a worldwide distribution
which affects humans as well as warm-blooded animals (4). Hares
are stated to be exceptionally susceptible to the primary infection
(3,5,6). Therefore, the animals are potential reservoirs for T. gondii
transmission, and the detection of T. gondii hosted by rabbits is a
public health concern, since human consumption of rabbit meat
continues to increase. For this reason, the importance of T. gondii
infections in hares is on the rise (3,7,8). On the other hand, as
far as we know, there are very few studies on the prevalence of
toxoplasmosis regarding some wild animals, but concerning the
aforementioned infection, there is no data on hare in Turkey.
Tularemia was first reported as an outbreak in a military garrison
and rural community in 1936 in the Lilleburgaz district of Turkey.
Since then, the disease has been recorded from different regions
of Turkey, but the majority of epidemics were reported in the
western Black Sea and the Marmara Regions (9,10). Recently,
in different regions of Turkey, there has been an increase in
reports of tularemia epidemics. Therefore, in 2005, tularemia
was included in the list of Communicable Diseases Notification
System (Group C) by the Ministry of Health of the Republic of
Turkey (11,12). Hare is a common host of Francisella tularensis,
therefore, infection in humans can occur especially by contacting
infected animals during hunting activities, as well as through the
consumption of contaminated food and water (1,2,13).
Encephalitozoon  cuniculi is a  microsporidian  parasite
commonly found in rabbits that can infect humans, causing
encephalitozoonosis. It is an opportunistic pathogen for humans
and often causes an asymptomatic disease in wild and domestic
rabbits as well. Encephalitozoonosis causes renal and central
nervous system diseases in rabbits (14-16).

To date, in Turkey, encephalitozoonosis has been reported in
domesticrabbits, but the situation has not yet been investigated in
hares, which were identified as European hares (Lepus europaeus)
according to molecular and morphometric analysis (17). As
described above, hares are a potential source of these zoonotic
diseases that seriously threaten public health. Therefore, the aim
of the present study was to investigate the seroprevalence of F.
tularensis, T. gondii and E. cuniculi in hunted hare in the Central
Anatolia region of Turkey.

METHODS

Study Area and Samples

This study was conducted in Ankara and Cankir1 provinces at the
Central Anatolia region of Turkey (Figure 1). Especially within the
districts in the north of the Northern provinces which are located
in the transition zone between Central Anatolia and the Western

Black Sea regions because the climate characteristics of the Black
Sea region and the Inner Anatolian region differ from each other.
Blood samples were collected directly from the heart shortly after
hares (Lepus europaeus) were shot by hunters in the hunting areas.
Each blood sample was taken into tubes containing EDTA, and
labeled, placed on ice, and were transferred to the Protozoology
and Entomology Laboratory of Ankara University and the
Zoology Laboratory of Cankir1 Karatekin University. Then, the
blood samples were centrifuged at 2.000 rpm for 10 minutes in
order to separate the sera. Serum samples were stored at -20 °C
until serological analysis was performed. Previously collected
serum samples from hares in Ankara province by Orkun and
Karaer (2017) between 2013 and 2016 were used for serological
analysis. The study did not require an Animal Ethics Statement
in accordance with the regulations due to samples being obtained
from hunted hares during the official hunting season in wildlife
(HADMEK: 2021/61).

Serological Assays for Diagnosis of the Diseases

Encephalitozoon cuniculi

The sera of hare were screened for E. cuniculi-specific IgG
antibodies with a commercial ELISA kit (Express Biotech
International-USA) following the manufacturer’s instructions
while containing positive and negative controls (18). When the
difference between sample optical density (OD) and negative-
control OD (A) was greater than, or equal to 0.300, the sample
was evaluated as positive.

Toxoplasma gondii

Anti-T. gondii IgG antibodies levels in sera samples were
assessed by SFDT (4), and the assessment was carried out in
the toxoplasmosis laboratory at the Public Health General
Directorate. Briefly, sera samples were inactivated at 56 °C for 30
min. and later, were diluted at 1/4, 1/16, 1/64, 1/256 and 1/1024
titers. Titers 1/16 and above were considered as positive.

Francisella tularensis

The microaglutination test (MAT) was used for the serological
diagnosis of F. tularensis (19). The application took place in the
zoonosis laboratory at the Public Health General Directorate.
Briefly, it was based on the observation of antigen antibody
reaction in micro plates with the help of dyed antigens. Positive
and negative controls and sera were diluted with saline with serial
dilutions (1/10, 1/20, 1/40, 1/80, 1/160, and 1/320). F. tularensis
MAT stock dyed antigen containing 0.005% safranin-O was used
as the test antigen. When agglutination in the form of lace was
seen, antibody titer was considered positive.

Statistical Analysis

The data obtained in our study is presented in the form of
numbers and percentages in the Table 1.

RESULTS

In the official hunting season in wildlife, blood samples were
obtained from hares in 11 districts of Ankara and Cankiri
provinces (Figure 1) in the Central Anatolian Region of Turkey
(Table 1). In this study, 42 sera were taken from hares and were
used in the serological screening of the three zoonotic diseases. In
these samples, seropositivity rates were 1 (2.38%) for E. cuniculi,
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2 (4.76%) for T. gondii, and 1 (2.38%) for F. tularensis. Totally, 4
(9.52%) of these 42 hares were found to be positive (Table 1).

DISCUSSION

With regards to various domestic and wild animals, there are
many studies conducted to determine the seroprevalence of
Toxoplasma, Francisella and Encephalitozoon infections using
serological techniques. In Turkey, infections caused by the
protozoan parasite T. gondii are widely prevalent in humans,
domestic-animals and some wild animals. In hares, there are few
studies on the prevalence of E. tularensis, however, as far as we
know, there is no study on E. cuniculi and T. gondii infections.
Besides, this study is also the first to detect serologically anti-E.

KASTAMONL

KARABOK

= Bayramaoren ¢ h
& o 4
/ 4 .

BOLU

=
4\1{[\1

KIRIKKALF

ESKISEHIR //
i KIRSEHIR
~ N
- VA
y R
m KONYA :
4T : Tuz Gola
'] p-3 £
B %

AKSARAY

Figure 1. The distribution of rabbits whose blood was taken
during hunting season

cuniculi and anti-T. gondii antibodies in hares. It would contribute
to the literature by providing up to date information about these
diseases which are found in wildlife.

Although there are many reports about the importance of
encephalitozoonosis in rabbits since 1922, the number of these
reports are very limited and the related studies are done with
minimal numbers of hares (20,21). Compared to the results
of the previous reports, the disease has a high prevalence in
domestic rabbits, while with regards to the hare, it had a relatively
low prevalence. Namely, the prevalence of Encephalitozoon spp.
infection in domestic rabbits was detected as 15.0% in Egypt
(22), 16.5% in Nigeria (23), 52.0% in The United Kingdom (24),
53% (18) in Turkey and 75.4% in Italy (25). On the other hand,
in a recent study, Bartovi et al. (21) notified that 1.2%, 3.2%, and
4.2% of hares in the Czech Republic, in the Slovak Republic and in
Austria respectively, were detected positive for E. cuniculi through
serology testing and the total prevalence was found to be 1.42%.
However, in Western Australia, Thomas et al. (26) reported that
25% of E. cuniculi in hares were found seropositive. The results
of our study are similar with the previous studies which had low
seroprevalence.

Francisella tularensis was first reported to be found in a rodent
in California in 1911, and since then, the tularemia infection
caused by F. tularensis and F. tularensis subspecies holarctica has
been reported in many parts of the world. The transmission of
F. tularensis to humans can be directly through contaminated
water and soil, as well as the meat and fur of an infected hare.
In addition, from 1932 until today, tularemia cases have been
reported in several studies, thus, the disease is still a public health
problem in Turkey (9,10).

In the Central Anatolia region of Turkey, the first epidemic was
occurred in the Yagmurdere village of the Ayas district of Ankara.
A total of 16 cases of tularemia were reported in 1997. It was
stated that the epidemic was transmitted by water (27). In the
following years, the second epidemic was reported from the

Table 1. Distribution of the zoonose diseases found in hares from 11 districts of two provinces in the Central Anatolian Region of

Turkey. Titers of the positive samples of Toxoplasma gondii were considered as 1/16 and 1/64. Francisella tularensis antibody titer

was found as 1/40

Location Encephalitozoon cunculi | Francisella tularensis | Toxoplasma gondii
Province District N + - + - + -
Akyurt 2 0 2 0 2 0 2
Bala 2 0 2 1 1 0 2
Golbag 1 0 1 0 1 0 1
Kazan 1 0 1 0 1 0 1
Kizilcahamam 6 0 6 0 6 1 5
Ankara | Njlhhan 4 o 4 0 4 0 4
Polath 7 1 6 0 7 0 7
Sincan (Temelli) 7 0 7 0 7 0 7
Bayraméren 1 0 1 0 1 0 1
Cankun Kursunlu 7 0 7 0 7 0 7
Yaprakl 4 0 4 0 4 1 3
Total 42 |1 41 1 41 2 40
% 2.38 2.38 4.76
N: Sample number (+): Seropositive, (-): Seronegative
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Cankir1 province in the Central Anatolia region. Ulu Kili¢ et al.
(28) reported that a waterborne tularemia outbreak had occurred
in Kadi6zi, a village of Cerkes, which was located in the North-
west part of Central Anatolia of Turkey. In addition, experts
stressed that the spread of tularemia towards non-endemic
regions posed a significant threat to public health. Until now,
tularemia was reported to be water-borne in published outbreak
reports in Turkey, in addition to the findings which indicate that
widespread and large outbreaks were caused by contaminated
water sources (29). Therefore, infected rodents and hares have
been found responsible for the contamination of water (1,30).
Ozsan et al. (31) reported that F. tularensis could not be isolated
in rodents (n=1.191), hare (n=89) and turtles (n=56) in Ankara,
Konya, Urfa and Nevsehir provinces, but antibodies were detected
at 1/40 titers from a living rodent (Citellus). However, during
the investigation of the tularemi outbreak in Edirne Demirksy,
Giircan et al. (32) reported that one of the rabbits (n=25) which
belonged to a patient had antibody at low titers. On the other
hand, studies in European brown hare conducted in various
European countries showed that the prevalence of F. tularensis
ranged from 0% to 7%. That is, 6.5% in the Czech Republic (2),
6% in Austria (33), 5.1% in Hungary (34), 4.5% Austria (35) while
no seropositivity was detected in Germany (36). In our study, the
rate of seropositive (2.38%) hares were found to be lower than
these previous serological studies.

Hare gets infected by ingestion of food or water contaminated
with T. gondii oocysts. In this way, infected rabbits can be a
potential source of T. gondii for carnivores and humans (3). The
previous studies have shown that T. gondii infection has a high
seroprevalence rate in many species of warm-blooded animals
including humans in many parts of the world (37,38), In Turkey,
toxoplasmosis is widely prevalent in animals and the rate of
seropositivity in humans is one third (39). In a recent study,
Karakavuk et al. (40) notified that the prevalence of T. gondii was
determined to be molecularly 89.6% in wild birds.

Although it is recommended to use serological methods together
in serological screening (41-43), SFDT is considered as gold
standard for the detection of anti-T. gondii antibodies (44).
In several European countries, the prevalence of T. gondii was
tested with different serological methods such as MAT, IFAT,
ELISA, DAT and SEDT (45-48). The results in the Brown hare
(Lepus Europaeus) were reported in different rates such as, 5.7%
in Greece (45), 6% in Slovakia (46), 9% in France (47), 13% in
Austria, 21% in the Czech Republic (46) and 46% in Germany
(36), while no seropositivity was detected in Sweden (48). In the
present study, when compared with the results of other countries,
the low seropositivity rate of T. gondii (4.8%) was found similar
to the prevalence rates which were found in Greece and Slovakia.
This present study detected anti-E. cuniculi and anti-T. gondii
antibodies serologically in hares for the first time in Turkey. In
addition, it is the first study which reports the seropositivity of F.
tularensis infection in hare since 1976.

CONCLUSION

Asaresult, the frequency of these three different zoonotic diseases
were found to be consistent with other results reported from
various European countries. However, as relationships between
humans and the wildlife become more frequent, the occurrence
of these infections can increase among humans. Therefore, in

order to prevent the spread of these diseases, it is important to
raise awareness about them. Moreover, the prevalence of zoonotic
diseases in hares or other wild animals may differ according to
the existing climate structure, geographical characteristics and
the degree of climate change. In addition, the potential zoonotic
risk effects of these diseases may vary from country to country
depending on the socio-economic and cultural structures of the
relevant countries and societies. For this reason, it should be
known that these infections carried by wild animals, especially
hare, even at low rates, are considered to be important for public
health and therefore, precautions should be taken.

* Ethics

Ethics Committee Approval: Your petition on “Seroprevalence
of Encephalitozoon cuniculi,
Toxoplasma gondiiin Zoonotic Diseases in European Hares (Lepus
europaesus)” was discussed at the Animal Experiments Center
Ethics Committee (HADMEK) meeting dated 20.01. According to
the organisation, it has been decided by HADMEK’s decision no.
61 that interventions that are not subject to HADYEK permission
(procedures with extinct animals or tissue, slaughterhouse
materials, waste fetuses) are within the scope of interventions.

Francisella tularensis and

Informed Consent: Your petition on ‘“‘Seroprevalence of
Encephalitozoon cuniculi, Francisella tularensis and Toxoplasma
gondii in Zoonotic Diseases in European Hares (Lepus
europaesus)” was discussed at the Animal Experiments Center
Ethics Committee (HADMEK) meeting dated 20.01. According to
the organisation, it has been decided by HADMEK’s decision no.
61 that interventions that are not subject to HADYEK permission
(procedures with extinct animals or tissue, slaughterhouse
materials, waste fetuses) are within the scope of interventions.

Peer-review: Internally peer-reviewed.

* Authorship Contributions

Surgical and Medical Practices: O.0., B.Y., Concept: 0.0., B.Y,,
Design: O.0., B, Data Collection or Processing: 0.0., 0.0,
Analysis or Interpretation: 0.0., BY., C.B., Literature Search:
0.0, B.Y,, Writing: 0.0., B.Y.

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

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

REFERENCES

1. Kruse H, Kirkemo AM, Handeland K. Wildlife as source of zoonotic
infections. Emerg Infect Dis 2004; 10: 2067-72.

2. Treml F, Pikula J, Bandouchova H, Horakova J. European brown hare as
a potential source of zoonotic agents. Vet Med-Czech 2007; 52: 451-6.

3. Tsokana CN, Sokos C, Giannakopoulos A, Birtsas P, Valiakos G, Spyrou V,
et al. European Brown hare (Lepus europaeus) as a source of emerging and
re-emerging pathogens of Public Health importance: A review. Vet Med
Sci 2020; 6: 550-64.

4. Yucesan B, Babiir C, Ko¢ N, Sezen E, Kili¢ S, Guriiz Y. Investigation of
Anti-Toxoplasma gondii Antibodies in Cats Using Sabin-Feldman Dye Test
in Ankara in 2016. Turkiye Parazitol Derg 2019; 43: 5-9.

5. Jokelainen P, Isomursu M, Nireaho A, Oksanen A. Natural toxoplasma
gondii infections in European brown hares and mountain hares in
Finland: proportional mortality rate, antibody prevalence, and genetic
characterization. J Wildl Dis 2011; 47: 154-63.

6. Simon L, Fillaux J, Guigon A, Lavergne RA, Villard O, Villena I, Marty
P, Pomares C; Toxoplasma p35 Study Group. Serological diagnosis of



Turkiye Parazitol Derg 2021;45(3):171-175

Ozkan et al. Zoonotic Diseases in European Hares 17 5

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Toxoplasma gondii: analysis of false-positive IgG results and implications.
Parasite 2020; 27: 7.

Shin HG, Lee SE, Hong SH, Kim SM, Choi YK, Park HJ, et al. Prevalence
of Toxoplasma gondii infection in rabbits of Korea by serological tests and
nested polymerase chain reaction. J Vet Med Sci 2013; 75: 1609-13.

Wang XL, Dong L, Zhang L, LvY, Li Q, Li HL. Seroprevalence and Genetic
Characterization of Toxoplasma gondii In Naturally Infected Synanthropic
Rodents In Yunnan Province, Southwestern China. J Parasitol 2018; 104:
383-7.

Leblebicioglu H, Esen S, Turan D, Tanyeri Y, Karadenizli A, Ziyagil F,
et al. Outbreak of tularemia: a case-control study and environmental
investigation in Turkey. Int J Infect Dis 2008; 12: 265-9.

Kili¢ S. A General Overview of Francisella tularensis and the epidemiology
of Tularemia in Turkey. FLORA 2010; 15: 37-58.

Giircan S. Epidemiology of tularemia. Balkan Med J 2014; 31: 3-10.

Saghk Bakanhg:. Tularemi hastaligimin kontroli icin saha rehberi.
Temel Saglik Hizmetleri Genel Mudirligi, Zoonotik Hastaliklar Daire
Bagkanligi. Ankara, Subat 2011. Available from: https://sbu.saglik.gov.
tr/Ekutuphane/kitaplar/Tularemi%20Saha%20Rehberi.pdf

Otto P, Kohlmann R, Miiller W, Julich S, Geis G, Gatermann SG, et al.
Hare-to-human transmission of Francisella tularensis subsp. holarctica,
Germany. Emerg Infect Dis 2015; 21: 153-5.

Hocevar SN, Paddock CD, Spak CW, Rosenblatt R, Diaz-Luna H, Castillo
I, et al. Microsporidiosis acquired through solid organ transplantation: a
public health investigation. Ann Intern Med 2014; 160: 213-20.

Cox JC, Hamilton RC, Attwood HD. An investigation of the route and
progression of Encephalitozoon cuniculi infection in adult rabbits. J
Protozool 1979; 26: 260-5.

Jordan C, Zajac AM, Lindsay DS. Encephalitozoon cuniculi Infection in
Rabbits.Comp Cont Educ Pract 2006; 28: 108-16.

Demirtas Y, Albayrak I, Yilmaz A. Studies of ecomorphological variations
of the European hare (Lepus europaeus) in Turkey. Arch Biol Sci 2013; 65:
559-66.

Ozkan O, Yiicesan B, Pekkaya S, Algigir ME, Giircan iS. Relationship
between seropositivity of Encephalitozoon cuniculi and renal biochemical
markers in clinically healthy rabbits. Ankara Univ Vet Fak Derg 2019; 66:
197-04.

Biyiik F, Sahin M, Celebi O, Mor N, Celebi B. Investigation of Francisella
tularensis antibodies in dogs in Kars and Ankara Region. Turk Hij Den
Biyol Derg 2012; 69: 83-8.

Kiinzel F, Joachim A. Encephalitozoonosis in rabbits. Parasitol Res 2010;
106: 299-309.

Bartova E, Markova J, Sedlak K. Prevalence of antibodies to
Encephalitozoon cuniculi in European hares (Lepus europaeus). Ann Agric
Environ Med 2015; 22: 674-6.

Ashmawy KI, Abuakkada SS, Awad AM. Seroprevalence of antibodies to
Encephalitozoon cuniculi and Toxoplasma gondii in farmed domestic rabbits
in Egypt. Zoonoses Public Health 2011; 58: 357-64.

Okewole EA. Seroprevalence of antibodies to Encephalitozoon cuniculi in
domestic rabbits in Nigeria. Onderstepoort J Vet Res 2008; 75: 33-8.

Keeble EJ, Shaw DJ. Seroprevalence of antibodies to Encephalitozoon
cuniculi in domestic rabbits in the United Kingdom. Vet Rec 2006; 158:
539-44.

Lonardi C, Grilli G, Ferrazzi V, Dal Cin M, Rigolin D, Piccirillo A. Serological
survey of Encephalitozoon cuniculi infection in commercially reared rabbit
does in Northern Italy. Res Vet Sci 2013; 94: 295-8.

Thomas C, Finn M, Twigg L, Deplazes P, Thompson RC. Microsporidia
(Encephalitozoon cuniculi) in wild rabbits in Australia. Aust Vet J 1997; 75:
808-10.

Erbay A, Dokuzoguz B, Baykam N, Givener E, Diker S, Yildirmak T.
Ankara yoresinde tularemi. Turkish J Infect 2000; 14: 453-8.

Ulu Kili¢ A, Kili¢ S, Sencan I, Cigek Sentiirk G, Giirbiiz Y, Tiitiinci EE, et
al. I¢ Anadolu Bélgesinde Francisella tularensis alt tiir halorctica’ya Bagl Su

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Kaynakli Bir Tularemi Salgini [A water-borne tularemia outbreak caused
by Francisella tularensis subspecies holarctica in Central Anatolia region].
Mikrobiyol Bul 2011; 45: 234-7.

Maurin M, Gyuranecz M. Tularaemia: clinical aspects in Europe. Lancet
Infect Dis 2016; 16: 113-124.

Akalin H, Helvaci S, Gedikoglu S. Re-emergence of tularemia in Turkey.
Int J Infect Dis 2009; 13: 547-51.

OzsanK, Fazh A, Aktan M, Beyoglu K. Ankara, Konya, Urfa ve Nevgehir'de
yakalanan yabani hayvanlarda tularemi, brucellosis ve borreliosis
yoniinden arastirma [Brucellosis, tularemia and borreliosis isolated from
wild animals captured in Ankara, Konya, Urfa and Nevsehir provinces in
Turkey]. Mikrobiyol Bul 1976; 10: 413-21.

Giircan S, Eskiocak M, Varol G, Uzun C, Tatman-Otkun M, Sakru N, et al.
Tularemia re-emerging in European part of Turkey after 60 years. Jpn J
Infect Dis 2006; 59: 391-3.

Winkelmayer R, Vodnansky M, Paulsen P, Gansterer A, Treml E
Explorative study on the seroprevalence of Brucella, Francisella and
Leptospira antibodies in the European hare (Lepus Europaeus Pallas) of the
Austrian-Czech border region. Wien Tierarztl Monat 2005; 92: 131-5.

Gyuranecz M, Erdélyi K, Makrai L, Fodor L, Szépe B, Mészdros AR, et
al. Brucellosis of the European brown hare (Lepus europaeus). J Comp
Pathol 2011; 145: 1-5.

Hoflechner-Péltl A, Hofer E, Awad-Masalmeh M, Miiller M, Steineck
T. Tularimie und Brucellosebei Feldhasen und Fiichsen in Osterreich.
Tierarztl Umschau 2000; 55: 264-68.

Frolich K, Wisser J, Schmiuser H, Fehlberg U, Neubauer H, Grunow R, et
al. Epizootiologic and ecologic investigations of European brown hares
(Lepus europaeus) in selected populations from Schleswig-Holstein,
Germany. J Wildl Dis 2003; 39: 751-61.

Dubey JP, Beattie CP. Toxoplasmosis of animals and man. Boca Raton, USA.
CRC Press. 1988. p. 1-232.

Montazeri M, Mikaeili Galeh T, Moosazadeh M, Sarvi S, Dodangeh S,
Javidnia J, et al. The global serological prevalence of Toxoplasma gondii in
felids during the last five decades (1967-2017): a systematic review and
meta-analysis. Parasit Vectors 2020; 13: 82.

Koléren Z, Dubey JP. A review of toxoplasmosis in humans and animals in
Turkey. Parasitology 2020; 147: 12-28.

Karakavuk M, Aldemir D, Mercier A, Atalay $ahar E, Can H, Murat JB, et
al. Prevalence of toxoplasmosis and genetic characterization of Toxoplasma
gondii strains isolated in wild birds of prey and their relation with
previously isolated strains from Turkey. PLoS One 2018; 13: e0196159.

Walton BC, De Arjona I, Benchoff BM. Relationship of Toxoplasma
antibodies to altitude. Am J Trop Med Hyg 1966; 15: 492-5.

Walls KW, Bullock SL, English DK. Use of the enzyme-linked
immunosorbent assay (ELISA) and its microadaptation for the
serodiagnosis of toxoplasmosis. J Clin Microbiol 1977; 5: 273-7.

Balsari A, Poli G, Molina V, Dovis M, Petruzzelli E, Boniolo A, et al.
ELISA for toxoplasma antibody detection: a comparison with other
serodiagnostic tests. J Clin Pathol 1980; 33: 640-3.

Liu Q, Wang ZD, Huang SY, Zhu XQ. Diagnosis of toxoplasmosis and
typing of Toxoplasma gondii. Parasit Vectors 2015; 8: 292.

Tsokana CN, Sokos C, Giannakopoulos A, Birtsas P, Athanasiou LV,
Valiakos G, et al. Serological and molecular investigation of selected
parasitic pathogens in European brown hare (Lepus europaeus) in Greece:
inferring the ecological niche of Toxoplasma gondii and Leishmania
infantum in hares. Parasitol Res 2019; 118: 2715-21.

Bartova E, Sedlak K, Treml E Holko I, Literdk I. Neospora caninum and
Toxoplasma gondii antibodies in European brown hares in the Czech
Republic, Slovakia and Austria. Vet Parasitol 2010; 171: 155-8.

Aubert D, Ajzenberg D, Richomme C, Gilot-Fromont E, Terrier ME, de
Gevigney C, et al. Molecular and biological characteristics of Toxoplasma
gondii isolates from wildlife in France. Vet Parasitol 2010; 171: 346-9.

Gustafsson K, Uggla A. Serologic survey for Toxoplasma gondii infection
in the brown hare (Lepus europaeus P.) in Sweden. J Wildl Dis 1994; 30:
201-4.



176 Ozgan Arastirma Turkiye Parazitol Derg 2021;45(3):176-180
Original Investigation DOI: 10.4274/tpd.galenos.2021.7273

Mersin’de Bir Devlet Hastanesine Bagvuran
Gebelerde Toxoplasma gondii Seroprevalansi, 2019

Seroprevalence of Toxoplasma gondii in Pregnant Women Admitted to a
State Hospital in Mersin, 2019

® Serpil Gonca', ® Mehmet Sami Serin?, ® Sultan Halepliler?, ® Sema Erden Ertiirk®
Mersin Universitesi Eczacilik Fakiiltesi, Farmasotik Mikrobiyoloji Anabilim Dali, Mersin, Ttrkiye
’Mersin Erdemli Devlet Hastanesi, Mikrobiyoloji Laboratuvari, Mersin, Ttrkiye

SMersin Universitesi, Saglik Hizmetleri Meslek Yitksek Okulu, Mersin, Tiirkiye

[GIeRa TR el Gonca S, Serin MS, Halepliler S, Erden Ertiirk S. Seroprevalence of Toxoplasma gondii in Pregnant Women

Admitted to a State Hospital in Mersin, 2019. Turkiye Parazitol Derg 20

0z

Amag: Bu ¢alismada, rutin gebelik takibi i¢in hastaneye basvuran gebelerdeki Toxoplasma gondii (T. gondii) seroprevalansinin
retrospektif olarak ortaya konmas: amaglanmistir.

Yontemler: Ocak 2019-Aralik 2019 tarihleri arasinda rutin gebelik takibi ile bagvuran 16-49 yas arasi gebelerin anti-T. gondii
IgM-IgG antikor degerleri retrospektif olarak incelenmistir.

Bulgular: Anti-T. gondii IgG testi yapilan 1,832 serum 6rneginin %28,7si pozitif, %70,4'ii negatif ve %0,9"u sinir deger olarak
sonug vermistir. Anti-T .gondii IgM i¢inse 1,844 serum 6rneginin %0,7’si pozitif, %99,5'i negatif ve %0,11 ise sinir deger olarak
degerlendirilmigtir. Anti-Toxoplasma IgM’de yas azaldik¢a pozitiflik oranlarinda artig oldugu (r=0,144, p=0,001), anti-Toxoplasma
IgG'de ise yas artigi ile birlikte pozitiflik oranlarinin arttif1 gézlenmistir (r=0,061, p=0,001). Uyruk olarak degerlendirildiginde ise
Suriyeli gebe kadinlarda tespit edilen anti-Toxoplasma IgM (p=0,008) ve IgG (p=0,001) pozitiflik oranlarinin Turk gebe kadinlara
kiyasla daha yiiksek oldugu gorulmustir.

Sonug: Calismamizda, gebe kadinlarin énemli bir bélimiiniin etkene kars: bagisikhiginin olmadig: gézlenmis ve dolayisi ile bu
kisilerin parazitten korunma yéntemleri konusunda bilgilendirilmelerinin olas1 bir enfeksiyonu engellemek agisindan énem arz
ettigi sonucuna ulagilmigtir.

Anahtar kelimeler: Toxoplasma gondii, seroprevalans, Mersin

ABSTRACT

Objective: This study aimed to retrospectively reveal the seroprevalence of Toxoplasma gondii (T. gondii) in pregnant women with
routine pregnancy follow-up.

Methods: Anti-T. gondii IgM-IgG antibody values of pregnant women aged 16-49 years, who had routine pregnancy follow-up in
January-December 2019 were analysed retrospectively.

Results: Of the 1.832 serum samples, in which the anti-T. gondii [gG test was studied, 28.7% were found to be positive, 70.4%
were negative and 0.9% was found to be suspicious. For anti-T. gondii IgM, 0.7% of the 1.844 serum samples were evaluated as
positive, 99.5% as negative and 0.1% as suspicious. The positivity rates was observed to increase as age decreases in anti-Toxoplasma
IgM (r=0.144, p=0.001), and the positivity rates increase as the age increases in the anti-Toxoplasma IgG (r=0.061, p=0.001). In
the nationality evaluation, the anti-T. gondii IgM and IgG positivity rates were observed to be higher in Syrian pregnant women
compared to Turkish pregnant women.

Conclusion: In our study, a significant portion of pregnant women were observed to be non-immune to the agent, and therefore
informing these people about the protection methods from the parasite in order to prevent infection occurrence is important.
Keywords: Toxoplasma gondii, seroprevalance, Mersin
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GIRig

Sporozoonlar grubundan olan T. gondii toksoplasmoz/
toxoplasmosis hastaliginin etkenidir. T. gondii zoonotik kékenli
bir parazit olup intraseliiler yerlesim gésterir.

Enfeksiyonun prevalansi iilkeler, bolgeler ve etnik gruplar arasinda
degisiklik gostermektedir (1). Diinya'da her ii¢ kisiden birinin bu
etkenle enfekte oldugu tahmin edilmektedir (2). Ulkemizde ise
toxoplasmosis seroprevalansi %17,5 ile %69,5 oranindadir (3). En
yitksek oranin ise Giineydogu Anadolu ve Akdeniz Bélgeleri'nde
oldugu belirtilmigtir (4).

Cesitli hayvan ve kuglar1 enfekte edebilen bu parazitin son konag:
kediler ve Felidae ailesinin tyeleridir (3). Kedi digkisi ile atilan
ookistlerin insanlar ve diger memeliler tarafindan kontamine
toprak, su veya gidalar ile alinmasi sonucu ya da enfekte anneden
fetuse transplesental olarak gecebilmektedir (4). Enfekte gebe
kadinlarda, akut enfeksiyon nadiren klinik semptom vermektedir
ancak semptom olsa da olmasa da transplasental gecis
olabilmektedir. Tum gebelik boyunca maternal-fetal gecis orani
%30 civarindadir (5).

Immin sistemi normal bireylerde asemptomatik gegirilen
enfeksiyon, gebelik veya immiin yetmezligi olan bireylerde ciddi
noérolojik bulgularla hayat: tehdit edebilmektedir (6). Konjenital
enfeksiyonun agirligi, annenin enfeksiyonu gecirdigi trimester
ile ters orantihdir (7). ilk trimesterde bulas riski diisiik (%10-15)
ancak fettste ciddi semptom ortaya ¢ikma olasihg: yiiksektir.
Gebeligin ge¢ donemlerinde ise fetiise bulas riski daha yiksek
(3. trimester de %70-80) olup fetiisteki bulgular daha hafif/
asemptomatik seyirli olmaktadir (7,8). Enfekte dogan bebekte
korluge, zeka geriligine, fetal anomalilere ve hatta 6lime neden
olabildigi gibi enfekte gebe kadinlarda da dusiik ve infertilite
riskini artirabilmektedir (9). Toxoplasmosis, 6zgil olmayan
klinik belirtilerle seyredebildiginden ve gebelik siirecinde fetal
enfeksiyona neden olabildiginden korunma ve kontrol acisindan
serolojik testlerle izlem 6nem tagimaktadir (1). Anne aday1 veya
dogacak bebeklerde olusacak enfeksiyonlar hem maddi hem de
manevi acidan buiytk hasarlar olugturmaktadir (10). Gebelerin T.
gondii antikorlar1 agisindan rutin olarak arastirilmas: bu sayede
de bagisikligi olmayanlarin parazitten korunma yoéntemleri
hakkinda bilgilendirilmesi, akut enfeksiyon durumunda da
gerekli tedavinin yapilabilmesi i¢in tarama testleri ile etkenin
tespit edilmesi anne-¢ocuk sagligi agisindan énem tagimaktadir. -
Bu ¢alismada, Mersin Devlet Hastanesine Ocak ve Aralik aylar:
arasinda normal gebelik takibi i¢cin bagvuran 16-45 yag arasindaki
gebelerde T. gondii seroprevalansinin aragtirilmas: amaglanmigtur.

YONTEMLER

Calisma 6ncesinde Mersin Universitesi Klinik Arastirmalar Etik
Kurulundan 08/01/2020 tarih ve 2020/14 say1 ile onay1 alinmigtr.
Ayrica 11 Saglik Mudirliiginden 14/08/2020 tarih ve 75 karar
numarasi ile calismanin gerceklestirilebilmesi i¢cin gerekli izinler
alinmistir. Bu calismada 2019 Ocak ve Aralik aylari arasinda

Mersin Erdemli Devlet Hastanesi Mikrobiyoloji Laboratuvarina
Toxoplasma serolojisinin incelenmesi i¢cin goénderilen 16-49 yas
arasi gebe kadinlara ait 1,832 serumda Toxoplazma IgG ve 1,844
serumda ¢ahigilan Toxoplasma IgM sonuglar retrospektif olarak
incelendi. Birden fazla istemi olan olgularin sadece ilk serolojik
testlerinin sonuglar1 degerlendirmeye alinmis ve boylelikle
sonuglardaki engellenmistir. Gebe
alinan kan 6rneklerinden santrifij sonrasi ayrilan serumlar
Toxoplazma’ya 6zgi antikorlar Enzyme Linked Fluoresent Asssay
yontemi ile (ELFA-VIDAS, bioMerieux, Fransa) turetici firma
talimatlar1 dogrultusunda aragtirildi. Sonugclar degerlendirilirken
kitin degerlendirme kriterlerine uygun olarak Toxoplazma IgM
icin; >0,65 s/co olan degerler pozitif, 0,55 ile 0,65 s/co arasi
degerler siir deger ve <0,55 s/co olanlar negatif kabul edildi.
Toxoplasma 1gG i¢in; >8,0 IU/ mL olan degerler pozitif, 4,0 ile 8,0
IU/mL aras1 degerler sinir deger ve <4,0 IU/mL olanlar negatif
kabul edildi.

tekrarlar kadinlardan

istatistiksel Analiz

Istatistiksel analizlerde IBM Statistical Package for the Social
Sciences (SPSS) 26 paket programinin deneme stiriimii ve e-picos
online istatistik paket programlar kullanildi. Veriler istatistiksel
olarak Independent Samples t-test, ANOVA, Bonferroni post-
hoc test, ki-kare ve Pearson korelasyon test istatistikleriyle
degerlendirildi. Istatistiksel anlamlilik diizeyi p<0,05 olarak
alindi.

BULGULAR

Caligmamizda anti-T. gondii IgG testi yapilan 1,832 serum
Srneginin %28,7’si pozitif ve %0,9'u sinir deger olarak bulundu.
Anti-T. gondii IgM i¢in ise ¢alismaya dahil edilen toplam 1,844
serum 6rneginin %0,7’si pozitif ve %0,1’i ise sir deger olarak
bulundu (Tablo 1).

Anti-Toxoplasma IgM testinde yas gruplar1 arasinda test
sonuglar1 bakimindan istatistiksel farkliik bulundu (p=0,012).
Farkliligin 16-25 yas grubuyla 26-35 yas grubu arasinda oldugu
tespit edilmigtir (p=0,023). Toxoplasma IgG testinde ise yas
gruplar arasinda test sonuglar: bakimindan istatistiksel farklilik
bulunmad: (p=0,826) (Tablo 2).

Anti-Toxoplasma IgG ve IgM test sonuglarinin yagla olan
korelasyonuna bakildiginda anti-Toxoplasma IgM'de yas diistikee
pozitiflik oranlarinda artig meydana gelmistir (r=-0,144, p=0,001)
anti-Toxoplasma IgG'de ise tam tersi olarak yas dustiikce pozitiflik
oranlarinda diigiis meydana gelmistir (r=0,061, p=0,001) (Tablo
3,4).

Tark ve Suriye uyruklu gebe kadinlar yas bakimindan
kargilagtirildiklarinda Suriyeli gebe kadinlarin (24,8+5,8), Tirk
gebe kadinlardan (28,1+6,1) yas olarak daha kiiciik oldugu
goriilda (p=0,001).

Gebe kadinlarin uyruklanyla anti-T. gondii IgM pozitiflik,
negatiflik ve sinir deger degerleri arasinda bir iligki tespit edildi
(p=0,015, %*=8,388). Anti-T. gondii IgM pozitiflik degerinin Suriye

Tablo 1. Anti-T. gondii IgG ve IgM pozitiflik, negatiflik ve sinir deger sonuglarinin dagilimi

Pozitif Negatif Sinir deger Toplam

Say1 % Say1 % Say1 % Say1 %
Anti-T. gondii IgG 526 28,7 1,289 70,4 17 0,9 1,832 100,0
Anti-T. gondii IgM 12 0,7 1,830 99,2 2 0,1 1,844 100,0
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uyruklu gebe kadinlarda Turk gebe kadinlara oranla daha fazla
oldugu tespit edilmistir. Anti-T. gondii IgM negatiflik degerinde
ise Tirk gebe kadinlarin sayis1 Suriye uyruklu gebe kadinlara
gore daha azdi. Sinir deger bakimindan degerlendirmede ise yine
Suriye uyruklu gebe kadinlarin oraninin daha fazla oldugu tespit
edilmigtir (Tablo 5).

Gebe kadinlarin uyruklanyla anti-T. gondii IgG pozitiflik,
negatiflik ve smir deger degerleri arasinda bir iligki vardi
(p=0,0001, %*=133.628). Suriye uyruklu gebe kadinlarda anti-T.
gondii IgG pozitiflik orani Turk gebe kadinlara gore daha yiiksekti.
Anti-T. gondii IgG pozitiflik ve sinir deger oranlari Suriyeli gebe
kadinlarda daha fazla iken anti-T. gondii IgG negatiflik durumlar:
ise Turk gebe kadinlarinda daha fazla bulundu (Tablo 6).

TARTISMA

Baz1 davranigsal, sosyo-demografik ve obstetrik
faktorler, T. gondii enfeksiyonunun 6énemli prediktérleri olarak
one siurtlmistir. Cografi konum, T. gondii ookistlerini iceren
kedi digkis: ile kontamine olmus yiyeceklerin tiiketilmesi veya
sularin icilmesi, az pismis et tiketimi, evde kedilerin varhig, kirli
topraga maruz kalma (giplak elle ¢iftcilik veya baheecilik yoluyla),
kendiliginden dugiik 6ykisti ve daha ge¢ yasta gebe kalma gibi
faktorler 6rnek olarak verilebilir (11). Diinyadaki Toxoplasmosis
seroprevalans1 %12-90 arasinda degiskenlik gostermektedir (12).
Yemen'de gebe kadinlarda anti-T. gondii IgG seroprevalans: %12,9,
anti-T. gondii IgM seroprevalansi ise %1,2 olarak rapor edilmistir
(11). Kuzeydogu Cin'de Mancu etnik kékenli gebe kadinlarda,
anti-T. gondii IgG %15,02, anti-T. gondii IgM %2,56 olarak tespit

Tablo 2. Yas gruplarina gére IgG ve IgM test ortalama ve
standart sapmalari (SS)

cevresel,

edilmistir (9). Amerika Birlesik Devletlerinde 3 yillik periyotta
sosyo-demografik ve klinik durum olarak farklibk gésteren
popiilasyonda yapilan bir calisma da gebe kadinlarda anti-T. gondii
IgG seroporzitifligi %4,78 olarak saptanmigtir (13). Arjantin'de
gebe kadinlarda anti-T. gondii IgG seropozitifligi %34,8 olarak
saptanmigtir (14).

Galismamizda Mersin Erdemli Bolgesi'ndeki gebe kadinlarda anti-T.
gondii seroprevalansinin aragtirilmasi amaclanmig ve sonugta
anti-T. gondii IgG pozitifligi %28,7 ve anti-T. gondii IgM pozitifligi
%0,7 olarak tespit edilmistir. Ulkemizde farkli illerde (Mugla,
Sakarya, Ankara, Canakkale) gebelerde yapilan caligmalarda
%18,8-28,7 oraninda anti-T. gondii IgG seropozitifligin rapor
edilmigtir  (8,15-17) bu anlamda c¢aligmamizda saptanan
%28,7 anti-T. gondii 1gG seropozitifligi bu bélgeler ile uyum
gostermektedir. Ancak daha yitksek oranlarin saptandig:
caligmalarda bulunmaktadir, Adiyaman (18) ve Sanlhurfa'dan (19)
bildirilen ¢aligmalarda anti-T. gondii IgG pozitifligi siras: ile %48,4
ve %60,4 olarak tespit edilmistir. {limizde baska bir merkezde
Ekim 2014-Ekim 2015 tarihleri arasinda yapilan calismada ise
anti-T. gondii IgG pozitifligi %39,3 olarak tespit edilmistir (20).
Ulkemizde gebelerdeki anti-T. gondii IgM sonuglar1 da birbirleri ile
farklilik gstermektedir, Ankara, Adiyaman, Canakkale, Sanlurfa
ve Mugla'dan bildirilen ¢aligmalarda anti-T. gondii IgM siras1
ile; %0,2, %0,65, %2,7, %3,0 ve %3,7 olarak tespit edilmigtir
(8,15,17-19). flimizde 2012-17 yillar1 arasinda yapilan calismada
anti-T. gondii IgM pozitifligi %7,66 olarak tespit edilmigtir
(21). Anti-T. gondii IgM sonuglarimiz ile benzer sonuglara sahip
illerimiz bulundugu gibi daha yiiksek pozitiflik oranlarina sahip
illerimiz de bulunmaktadir. Ayrica ilimizde yapilan c¢aligma
sonucu da bizim sonucumuza kiyasla oldukea yiiksektir. Bilindigi
tizere cografi olarak yakin bolgelerde sosyo-ekonomik durum ve

Lyl e Toxoplasma IgM beslenme aligkanlig: gibi faktérlere bagh olarak olduke¢a farkl: T.

N Ortalama+SS | N Ortalama + SS gondii seropozitifliklerinin gézlenebilecegi rapor edilmigtir (22).
16-25yas | 751 21,79+49,54 759 0,097+0,18 Dolayisiile bu farkliliklarin agiga ¢ikarilmasi icin sosyo-demografik
26-35 yas | 865 22,7+48,76 867 0,079+0,08 ozelliklerin aragtirlmasinin faydal olabilecegi diistiniilmektedir.
36-49 yas | 216 24:42,97 )18 0,075:0,059 Anti-Toxoplasma IgG ve IgM test sonuglarinin yagla olan

korelasyonuna bakildiginda anti-Toxoplasma IgM’de yas azaldik¢a

Tablo 3. Anti-T. gondii IgG pozitiflik, negatiflik ve sinir degerlerinin yas gruplarina gore dagilimi

Pozitif Negatif Sinir deger Toplam
Yag grubu Say1 % Say1 % Say1 % Say1 %*
16-25 185 24,6 559 74,4 7 0,9 751 40,99
26-35 256 29,6 603 69,7 6 0,7 865 47,21
36-49 85 39,4 127 58,8 4 1,9 216 11,79
Toplam 526 28,7 1,289 70,4 17 0,9 1,832 100,0
* Kolon yuizdesi

Tablo 4. Anti-T. gondii IgM pozitiflik, negatiflik ve simir degerlerinin yas gruplarina gére dagilim

Pozitif Negatif Sinir deger Toplam
Yas grubu Say1 % Say1 % Say1 % Say1 %*
16-25 9 1,2 749 98,7 1 0,1 759 41,16
26-35 3 0,3 863 99,5 1 0,1 867 47,01
36-49 - - 218 100 - - 218 11,82
Toplam 12 0,66 1,830 99,24 2 0,10 1,844 100,0
*Kolon yitzdesi
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Tablo 5. Anti-T. gondii IgM pozitiflik, negatiflik ve sinir deger

degerlerinin uyruga gore dagilimi

Pozitif Negatif Sutu' Toplam*
deger

Uyruk

Say1 | % |Sayr1 | % Say1 | % | Sayr | %
TC 6 0,4 |1,478 [99,5 |1 0,1 | 1,485 | 80,5
Suriye 6 1,7 | 352 98,1 |1 0,2 | 359 19,5
Toplam | 12 0,7 {1,830 |99,2 |2 0,1 | 1,844 | 100,0
(p=0,015, ¥%* =8,388) *Kolon yiizdesi

Tablo 6. Anti-T. gondii IgG pozitiflik, negatiflik ve sinir deger

degerlerinin uyruga gére dagilimi

Pozitif Negatif s“t“ Toplam
deger

Uyruk

Say1r | % Say1 | % Say1 | % | Say1 | %
TC 346 | 23,3 | 1,130 | 76,2 | 7 0,5 | 1,483 | 80,9
Suriye 180 | 51,6 | 159 45,6 | 10 2,9 | 349 19,1
Toplam | 526 | 28,7 |1,289 | 70,4 |17 0,9 | 1,832 | 100,0
(p=0,0001, y%*=133.628),* Kolon yiizdesi

pozitiflik oranlarinda artis meydana gelmistir (r=-0,144, p=0,001)
anti-Toxoplasma IgG'de ise tam tersi olarak yas azaldik¢a pozitiflik
oranlarinda diigiis meydana gelmistir (r=0,061, p=0,001). Bunun
sebebinin yas artis1 ile birlikte toplumda bagisik bireylerin
sayisinin artmasi olarak diistiniilebilir. Elimizdeki veriler literatiir
ile uyum gostermektedir (18,22).

Calismamizda Tirk uyruklu ve Suriye uyruklu gebe kadinlarda
anti-T. gondii IgG pozitifligi siras: ile %23,3 ve %51,6 (p=0,0001,
%?=133.628) olarak tespit edilmistir. Ayrica anti-T. gondii IgM
pozitifligi ise siras1 ile %0,4 ve %1,7 (p=0,015, (*=8,388) olarak
tespit edilmistir. Kahramanmarag’ta, Tiirk ve Suriyeli gebelerde
anti-T. gondii IgG pozitiflik oranlar: siras1 %47,7 ve %64,6 anti-T.
gondii IgM pozitiflik oranlari ise siras1 ile %2,17 ve %4,84 olarak
tespit edilmistir (23). Istanbul'da yapilan bir bagka ¢aligmada
ise Tiirk ve Suriyeli gebe kadinlarda, anti-T. gondii IgG pozitiflik
oranlar1 sirasi ile %26,3 ve %58,3, anti-T. gondii IgM pozitifligi
ise swrasi ile %0,2 ve %0,1 olarak tespit edilmigtir (p<0,05)
(24). Cahsmamizin sonuglari genel olarak literatiirlerle uyum
gostermektedir, bunun Suriye uyruklu gebe kadinlarin beslenme,
kigisel hijyen ve yasam kogullariileiligkili oldugu diisiiniilmektedir.

SONUC

Sonug olarak yapmus oldugumuz bu retrospektif caligma bize
T. gondii ile bagisik olmayan %70,4 gibi bir oran oldugunu ve
dahasi diigiik bir orana sahip olsa da gebeligi sirasinda (%0,7) bu
etkene maruz kalan bir popiilasyon oldugunu géstermektedir.
Toxoplasmosis ile akut enfeksiyon, konjenital anomalilere ve
6l doguma neden olabilmektedir. Dolayis: ile anne adaylar1 ve
dinyaya gelecek bebeklerinde olusacak enfeksiyonlar maddi ve
manevi hasarlar olugturabilmektedir. Yapilacak tarama testleri ile
erken tami ve tedavi sayesinde bu hasarlarin éniine gecilebilecektir.
Yine etkenin sicak ve nemli yerlerde, kuru yerlere oranla daha
stk goruldiigi ve Mersin ilinin de 6zellikle yaz aylarinin sicak ve
agir1 nemli gecmesi nedeni ile etkenin seropozitifliginin ortaya
konmasi 6nem tagimaktadir.
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Amag: Zorunlu hiicre ici parazit olan Toxoplasma gondiinin (T. gondii) neden oldugu toksoplazmoz, tium diinyada yaygin olarak
goriilen zoonotik paraziter bir hastaliktir. Bu ¢aligmada, Ocak 2009-Mayis 2019 yillar: arasinda yapilan T. gondii test sonuglari
paylasilmigtir. Burada, 2009-2019 yillar1 arasinda Halk Saghigi Genel Mudiirlugi, Ulusal Parazitoloji Referans Laboratuvarima
gelen T. gondii sonuglarinin degerlendirilmesi amag¢lanmigtir.

Yontemler: Bu calismada T. gondii i¢in tanida kullanilan serolojik yéntemlerden anti-T. gondii IgG, IgM, IgG avidite ve Sabin-
Feldman dye test (SFDT) sonuglari incelenmistir. Anti-T. gondii IgG, IgM ve IgG avidite testleri icin ELISA yontemi kullanilmistir.
T. gondii tamisinda referans test olan SFDT halen altin standart olarak gecerliligini korumaktadir. Yapilan laboratuvar analizlerine
ek olarak tiim olgularin cinsiyet, yas, numunenin geldigi il, yil dagilimlari, génderilen numune tipi bilgileri de verilmistir.
Bulgular: Bu calismada degerlendirilen 2,778 olgunun 706’s1 (%25,4) erkek, 2,072’si (%74,6) kadindir. Anti-T. gondii IgG degerleri
incelendiginde; tim érneklerin %47,1’i, anti-T. gondii IgM’in %10,2’si pozitif bulunmugtur. SEDT’sinde ise 2,361 hastanin 1,228’1
(%52) pozitif tespit edilmistir. Bagvuran 537 erkegin 319'u (%59,4), 1,824 kadinin 909'u (%49,8) pozitif bulunmusgtur. On yillik
calismada SFDT’nin en sik seropozitiflik titresinin 1/64 diizeyinde oldugu gorilmistar. Calismamizda anti-T. gondii IgG, IgM
ve IgG avidite testlerinin her tgciinin de bir hastada birlikte ¢caligildig: tim olgular degerlendirildiginde IgG avidite ¢alisilan
olgularin tamaminda IgG dizeyleri pozitif bulunmustur. Ek olarak anti-T. gondii IgG degerleri pozitif bulunan 293 olgunun
%62,8'inde yiksek avidite, %24,2’sinde sinir deger ve %13’iinde diisitk avidite bulunmustur. Caligmamizda anne-bebek birlikte
gelen olgular degerlendirildiginde; her ikisinde anti-T. gondii IgG seropozitifligi %80, her ikisinde anti-T. gondii IgM seropozitifligi
%5 saptanmugtir. Bu yiiksek oranlar, anne bebek arasinda antikor transferini desteklemektedir. Numunelerin geldigi il dagilimi
incelendiginde en fazla olgunun %80,7 ile Ankara'dan geldigi goriilmiistiir. En fazla génderilen érnek tipi kan 6rnegi, ikinci siklikta
ise beyin omurilik sivisi olarak tespit edilmigtir.

Sonug: T. gondii yiiksek pozitiflik oranlari nedeniyle giiniimiizde halk saghg: agisindan énemini korumaktadir. On yillik verilerin
toplandig1 bu calisma gostermistir ki; farkindalik artigina ragmen halen yiiksek seropozitiflikler devan etmektedir. Bu nedenle
toksoplazmoz tanisina yonelik yapilan laboratuvar analiz sonuglarinin sistematik olarak toplanmasi ve degerlendirilmesi, kontrol
6nlemlerinin alinmasina katki saglayacaktir.

Anahtar Kelimeler: Toxoplasma gondii, Toxoplasma gondii ELISA, Sabin-Feldman dye test
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ABSTRACT

Objective: Toxoplasmosis caused by Toxoplasma gondii (T. gondii), which is an obligatory intracellular parasite, is a worldwide
zoonotic parasitic disease. In this study, results of T. gondii test conducted between January 2009 and May 2019 were analysed.
This study aimed to evaluate the results of T. gondii test of patients who were admitted to the General Directorate of Public Health,
National Parasitology Reference Laboratory between 2009 and 2019.
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Methods: The results of anti-T. gondii IgG, IgM, IgG avidity and Sabin-Feldman dye tests (SFDT), which are used to detect the presence of T. gondii, were
examined. ELISA was used for anti-T. gondii IgG, IgM and IgG avidity tests. SEDT, which is the reference test in the diagnosis of T. gondii, is still the gold
standard. In addition to laboratory analyses, information on gender, age, city of origin, year distribution of all cases and type of sample sent was also
collected.

Results: Of the 2.778 patients evaluated, 25.4% were males and 74.6% were females. Moreover, 47.1% and 10.2% of the patients were positive for anti-T.
gondii IgG and anti-T. gondii IgM antibodies, respectively. In SEDT, 1.228 (52%) patients were found to be positive, including 319 (59.4%) of 537 men and 909
(49.8%) of 1.824 women. In this 10-year study, the most common seropositivity titre of SFDT was at the level of 1/64. In our study, IgG levels were found to
be positive in all cases in which IgG avidity was studied when all the cases in which all three of the anti-T. gondii IgG, IgM and IgG avidity tests were studied
together in one patient were evaluated. In addition, of the 293 patients with positive anti-T. gondii IgG, 62.8% had high avidity, 24.2% had a limit value and
13% had alow avidity. In cases involving both mother and baby, anti-T. gondii IgG and IgM seropositivity rates were 80% and 5% for both, respectively. These
high rates support the transfer of antibodies from the mother to the baby. Regarding the distribution of provinces from which the samples originated, the
highest number of cases came from Ankara (80.7%). Blood is the most predominant sample, followed by cerebrospinal fluid.

Conclusion: T. gondii maintains its importance in public health, owing to its high positivity rates. This study, in which 10-year data were collected, showed
that despite an increase in awareness, high seropositivity still continues. Therefore, systematic collection and evaluation of laboratory analysis results for
toxoplasmosis diagnosis will contribute in taking control measures.

Keywords: Toxoplasma gondii, Toxoplasma gondii ELISA, Sabin-Feldman dye test

GiRis

Toxoplasma gondii (T. gondii) tim dinyada goriilen, zoonotik
paraziter bir hastaliktir (1). Gunumizde yaklasik bir milyar
insanin bu parazit ile enfekte oldugu bilinmektedir. Toksoplazmoz
ilk tamimlandig: 1908 yilindan itibaren, hem yayginlhigi, hem de
gebe ve imminsuprese kisilerde yol actigi ciddi enfeksiyonlar
nedeniyle, 6nemini korumaktadir. T. gondii, canh doku kistlerini
iceren ¢ig veya zayif pisirilmis et titketimi, kedi digkis1 ile ¢ikarilan
oositler tarafindan kontamine olmus su veya yiyeceklerin agiz
yoluyla alimi, gebelik déneminde transplasental olarak veya
doku, organ ve kan nakilleri yoluyla insanlara bulagabilmektedir.
Hastaligin tanisy; serolojik olarak Toxoplasma antikorlarinin veya
antijenlerinin saptanmasi ile yapilmaktadir. Ayrica, fare/hiicre
kiltird inokilasyon deneyleri, doku kesitlerinden histolojik
degerlendirmesi ve viicut sivilarindan hazirlanan yaymalarda
takizoitlerin aragtirilmasi ile de tani konulabilmektedir
(2). Molekiiler yontemlerin gelisimi ile 6zellikle konjenital
toksoplazmoz ve immin sistemi baskilanmig hastalarda
enfeksiyonun reaktivasyonunu belirlemede T. gondii DNA’sinin
tespit edilebilmesi pek ¢ok tani sorunu sona erdirmistir.
Bagisiklik sistemi normal kisilerde toksoplazmoz %80-90
asemptomatik seyretmektedir. Sadece %10-20 kiside hafif,
agrisiz servikal lenfadenopati, soguk alginhig: benzeri kendini
siirlayan belirti ve bulgular gérillmektedir. Parazit beyin ve
kas dokusunda bradizoit formu iceren kistler olugturarak latent
kalabilmektedir. Ancak, immin yetmezlige neden olan organ
transplantasyonu, AIDS, lenfoma ve lésemi gibi hastaliklarda,
bradizoitler reaktivasyon gostererek olimciil olabilmektedir. Bu
hastalar en sik yaygin ensefalopati, meningoensefalit gibi santral
sinir sistemi tutulumu ile ilgili semptomlar verebilmektedir (3).
Gebelik déneminde annenin T. gondii enfeksiyonu gecirmesi
sonucu gelisen parazitemi; abortus, 6li/erken dogum veya
konjenital  toksoplazmoz ile  sonuclanabilmektedir (4).
Transplasental bulagta, maternal enfeksiyonun gecirildigi andaki
gebelik yas1 da oénemlidir. Dogum 6ncesi tedavi ve korunma
yontemleri ile bu risk azaltilabilmektedir. Tedavi edilmeyen
gebe kadinlarda, enfeksiyonun gecis orami ilk trimesterde
yaklastk %10-15’tir. Bununla birlikte klinik olarak en agir
tablolar da bu dénemde gecirilen T. gondii enfeksiyonlarinda
ortaya ¢tkmaktadir (5,6). Konjenital toksoplazmoz enfeksiyonu
ile dogan bebeklerde intrakraniyal kalsifikasyonlar, hidrosefali,

asit, hepatosplenomegali, perikardiyal veya plevral efiuzyonlar,
hidrops fetalis, motor ve isitme bozukluklari, koriyoretinit gibi,
ciddi ve élumciil olabilen sekeller gelisebilmektedir (7,8). Gebelik
doéneminde erken tani konmasi, tedavinin erken baglatilmasini ve
olumsuz klinik sonuglarin énlenmesini saglamaktadir. Tedaviye
baslama karari verilmeden ¢énce enfekte oldugu diisiiniilen anne
ve bebegin serolojik testlerinin degerlendirilmesi zorunludur.

Bu calisgmanin amac, 2009-2019 yillan arasinda T. gondii testi
yapimak tizere génderilen tim olgu érneklerinin laboratuvar
sonuglarini degerlendirmektir.

YONTEMLER

Bu ¢aligma ile Ocak 2009-Mayis 2019 yillar1 arasinda Halk Saglig:
Genel Midurlugi, Ulusal Parazitoloji Referans Laboratuvarina
gelen T. gondii test sonuglar1 paylagilmistir.

Laboratuvarimizda T. gondii tanis1 icin serolojik yéntemlerden,
anti- T. gondii IgG, IgM, IgG avidite ve Sabin-Feldman dye test
(SEDT) yapilmaktadir. SEDT T. gondii tamisinda halen altin
standartdir (9). Anti-Toxoplasma gondii 1gG, IgM ve IgG avidite
testleri ELISA yontemi ile aragtirilmigtir. Bu yillar icerisinde
ELISA testleri i¢in farkh firmalara ait kitler kullanilmig ve testler
laboratuvara ulagsan 6rneklerde tiretici firmalarin direktifleri
dogrultusunda gerceklestirilmistir. SFDT mikroskop altinda
antikor ile kapl takizoitlerin metilen mavisine kargi olan
reaksiyonunun incelenmesi esasina dayali bir testtir. Serumlar
1/4, 1/16, 1/64, 1/256, 1/1,024 dilusyonlara seyreltildikten
sonra, 25 pL dilie serumlar 25 pL aktivatér serum ve 40
buyiitme bir mikroskop sahasinda 25 adet takizoit olan antijen
ile kargilagtirilmaktadir. Takizoitlerin %50’sinden fazlasinin boya
almadif: diliisyonlar pozitif olarak kabul edilmektedir.
Laboratuvar test sonuglar: ile birlikte tiim olgularin yas, cinsiyet,
geldikleri i, y1l ve numune tipi bilgileri de incelenmistir.
Istatistiksel Analiz Veri analizi, SPSS versiyon 23 yazilimi ile
yapilmustir. Tanimlayia 6zellikler siklik ve yiizdeler kullanilarak
verilmistir.

BULGULAR

Bu caligmada 2009-2019 yillar: arasinda T. gondii tanust i¢in 2,778
olgunun serolojik test sonuclar toplu olarak degerlendirilmigtir.
Olgularin %25,42’si (706) erkek, %74,6’s1 (2,072) kadindur.
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Caligmamizda anti-T. gondii IgG degerleri Tablo 1'de kadin, erkek,
toplamveyas gruplarina gére sunulmustur. Tablo 1 incelendiginde;
tim o6rneklerin %47,1’i pozitif olarak saptanmigtir. Pozitiflik en
stk %12,8 ile 30-39 yas grubundadur. Erkeklerin %47 sinde anti- T.
gondii IgG test sonucu pozitiftir. Erkeklerde seropozitiflik en sik
0-1 yas grubunda (%21,6) bulunmaktadir. Kadinlarin ise %47,2’si
pozitif olarak tespit edilmistir. Kadinlarda seropozitifligin en sik
oldugu yas gurubu 30-39'dur (%15,3) (Tablo 1).

Bu caligmada anti-T. gondii IgM degerleri Tablo 2’de kadin, erkek,
toplam ve yas gruplarina gére degerlendirilmistir. Tim érneklerin
%10,2’sinde anti-T. gondii IgM pozitif, %86,9’unda negatif ve
%2,9'unda ise sinir degerde tespit edilmistir. Erkeklerin %8,8’inde
pozitif, %89,6’sinda negatif, %1,6’sinda ise snir degerde
bulunmugtur. Erkeklerde pozitiflik %4,5, negatiflik %32,1 ve
siur deger %1'dir. Kadinlarda pozitiflik %10,7, negatiflik %86,
smir deger ise %3,4 tespit edilmistir. Kadinlarda IgM pozitifligi
%4,1 ve negatifligi ise %26,9 ile en sik 20-29 yas grubundadur.
Sinir deger ise %1,6 ile en sik 30-39 yas gurubunda saptanmigtir
(Tablo 2).

Bu ¢aligmada; 2009-2019 yillar: arasinda laboratuvara bagvuran
olgulardaki SFDT sonuglar1 Tablo 3’te kadin, erkek, toplam
ve yilara gore dagilim agisindan degerlendirilmistir. ki bin g
yiz altmig bir olgunun 1,228’71 (%52) pozitif tespit edilmigtir.
Bagvuran 537 erkegin 319'u (%59,4), 1,824 kadinin 909'u
(%49,8) pozitif bulunmugtur (Tablo 3). Yag grubuna gére SEDT
sonuglar: incelendiginde, pozitiflik %64 ile en stk 50-59 yas
grubundadir. Seropozitif saptanan olgularin antikor titrelerinin
ve seronegatif olan hastalarin toplamda yillara gére dagilimi
Tablo 4’te gosterilmigtir. Buna gore en fazla olgu 2010 yilinda
gelmigtir. Seropozitiflik en fazla 2019 yilinda, seronegatiflik ise
2009 yihinda, tespit edilmigtir. Yillar icinde en sik seropozitiflik
titresi 461 (%19,5) hasta ile 1/64 diizeyidir (Tablo 4).

2009-2019 yillar1 arasinda anti-T. gondii IgG, IgM ve IgG avidite
testlerinin her ti¢iiniin de bir hastada birlikte ¢calisildig: tiim olgular
ayrica degerlendirilmistir. Bu olgularin tamaminda IgG degerleri
pozitiftir ve bu nedenle Tablo 5’te anti-T. gondii IgM pozitifligine
gore diisuk, sinir ve yitksek diizeydeki anti-T. gondii IgG avidite
sonugclar degerlendirilmistir. Toplamda 293 olguya anti-T. gondii
IgG, IgM ve IgG avidite testi birlikte cahsilmigtir. Anti-T. gondii

Tablo 1. Anti-Toxoplasma gondii IgG degerlerinin yas grubu ve cinsiyete gére dagihimi (n=1,199)

T. gondii 1gG
Toplam
Cinsiyet Pozitif Negatif
Say1 % Say1 % Say1 %
Erkek 64 21,6 42 14,2 106 35,8
0-1 Kadin 76 8,4 50 5,5 126 14,0
Toplam 140 11,7 92 7,7 232 19,3
Erkek 5 1,7 16 5,4 21 7,1
2-9 Kadin 12 1,3 17 1,9 29 3,2
Toplam 17 1,4 33 2,8 50 4,2
Erkek 14 4,7 15 5,1 29 9,8
10-19 Kadin 20 2,2 35 3,9 55 6,1
Toplam 34 2,8 50 4,2 84 7,0
Erkek 10 3,4 23 7,8 33 111
20-29 Kadin 126 14,0 174 19,3 300 33,2
Toplam 136 11,3 197 16,4 333 27,8
Yas grubu
Erkek 16 5,4 28 9,5 44 14,9
30-39 Kadin 138 15,3 141 15,6 279 30,9
Toplam 154 12,8 169 14,1 323 26,9
Erkek 13 44 20 6,8 33 111
40-49 Kadin 29 3,2 41 4,5 70 7,8
Toplam 42 3,5 61 5,1 103 8,6
Erkek 11 3,7 10 3,4 21 71
50-59 Kadin 16 1,8 10 1,1 26 2,9
Toplam 27 2,3 20 1,7 47 3,9
Erkek 6 2,0 1,0 9 3,0
60 ve lstii Kadin 9 1,0 9 1,0 18 2,0
Toplam 15 1,3 12 1,0 27 2,3
Erkek 139 47,0 157 53,0 296 100
Toplam Kadm 426 47,2 477 52,8 903 100
Toplam 565 47,1 634 52,9 1,199 100
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Tablo 2. Anti-Toxoplasma gondii IgM degerlerinin yas grubu ve cinsiyete gére dagilimi (n=1,255)

T. gondii IgM
Toplam
Cinsiyet Pozitif Negatif Sinir deger
Say1 % Say1 | % Say1 | % Say1 %
Erkek 14 4,5 99 32,1 3 1,0 116 37,7
0-1 Kadin 13 1,4 118 12,5 1 0,1 132 13,9
Toplam 27 2,2 217 | 17,3 4 0,3 248 19,8
Erkek 2 0,6 19 6,2 1 0,3 22 7,1
2-9 Kadin 2 0,2 28 3,0 0 0,0 30 3,2
Toplam 4 0,3 47 3,7 1 0,1 52 4,1
Erkek 2 0,6 24 7,8 0 0,0 26 8,4
10-19 Kadin 6 0,6 51 5,4 1 0,1 58 6,1
Toplam 8 0,6 75 6,0 1 0,1 84 6,7
Erkek 0 0,0 29 9,4 0 0,0 29 9,4
20-29 Kadin 39 4,1 255 26,9 12 1,3 306 32,3
Yag grubu Toplam 39 3,1 284 |22,6 12 |10 335 26,7
Erkek 3 1,0 38 12,3 0 0,0 41 13,3
30-39 Kadin 34 3,6 237 25,0 15 1,6 286 30,2
Toplam 37 2,9 275 | 21,9 15 1,2 327 26,1
Erkek 2 0,6 36 11,7 0 0,0 38 12,3
40-49 Kadin 4 0,4 74 7,8 1 0,1 79 8,3
Toplam 6 0,5 110 | 8,8 1 0,1 117 9,3
Erkek 4 1,3 17 5,5 1 0,3 22 7,1
50-59 Kadin 2 0,2 29 3,1 2 0,2 33 3,5
Toplam 6 0,5 46 3,7 3 0,2 55 4,4
Erkek 0 0,0 14 4,5 0 0,0 14 4,5
60 veiistit | Kadin 1 0,1 22 2,3 0 0,0 23 2,4
Toplam 1 0,1 36 2,9 0 0,0 37 2,9
Erkek 27 8,8 276 89,6 5 1,6 308 100
Toplam Kadin 101|107 |814 |860 |32 |34 947 100
Toplam 128 10,2 1,090 | 86,9 37 |29 1,255 100

IgM degerleri bu olgularin %47’sinde pozitif, %39,6’sinda negatif,
%3,4’tnde ise siir degerde tespit edilmistir. Anti-T. gondii IgG
avidite degerleri tiim hastalarin %62,8'inde yiiksek, %24,2’sinde
sinir deger, %13’inde dugik olarak tespit edilmistir. Anti-T.
gondii IgM pozitif hastalarin %23,2’sinde digiik, %26,8'inde sinir
deger, %50’sinde yitksek avidite degerleri bulunmustur. Anti-T.
gondii IgM negatif hastalarda digitk avidite degeri bulunmamus,
%19'unda sinir deger, %81’inde yiiksek avidite tespit edilmistir.
Anti- T. gondii IgM sinir deger tespit edilen hastalarin %15,4inde
diigtik avidite, %30,8’inde sinir deger, %53,8'inde yiiksek avidite
bulunmustur (Tablo 5).

Calismamizda ayrica anne ve bebek o6rnekleri birlikte gelen
olgular i¢cin yapilmis test sonugclar1 birlikte irdelenmistir. Tablo
6 ile anne ve bebek arasindaki anti-T. gondii IgG ve Ig M pozitif
ve negatif olgular, SFDT’deki pozitif (titre bazinda da), negatif
olgular, yuzde ve say1 olarak degerlendirilmistir. Anti-T. gondii
IgG ve IgM testleri 20 anne bebek olgu grubunda (40 test) birlikte
calisilmistir. Anne bebek grubunun 16 grubunda (%80) hem anne
hem bebekte anti-T. gondii IgG pozitif, 3 grubunda (%15) her
ikisinde de negatif, 1 grupta (%5) ise anne pozitif bebek negatif

bulunmugtur. Anti-T. gondii IgM testi ise 1 grupta (%5) anne
bebekte her ikisinde de pozitif, 15 grupta (%75) her ikisinde
de negatif, 3 grupta (%15) anne pozitif bebek negatif, 1 grupta
(%5) ise anne siir deger bebek negatif olarak tespit edilmigtir.
Bununla birlikte hem bebek hem anne 6érneginde yapilan SEDT
sonuglart da degerlendirilmigtir. Anne-bebek SFDT yapilan
79 anne-bebek grubu (158 test) incelenmigtir. Her ikisinin de
pozitif ve aym titrede oldugu 53 anne-bebek grubu (%67,1)
tespit edilmistir. Her ikisi de pozitif ve aym titrede olanlardan;
10 grupta 1/16 titrede, 23 grupta 1/64 titrede, 18 grupta 1/256
titrede ve 2 grupta 1/1,024 titrede pozitiflik saptanmigtir. Her
ikisinin de aym1 ve negatif oldugu 10 anne-bebek grubu (%12,6)
bulunmugtur. Test sonuglar1 16 (%20,2) anne-bebek grubunda
birbirinden farkhi tespit edilmistir. Bu olgu grubunda anne
titreleri bebek titrelerinden daima yiiksek, ayrica anne titresi
pozitif olan (1/16, 1/64, 1/256, 1/1,024) 9 olgu grubunda bebek
titresi negatif saptanmigtir (Tablo 6).

Numunelerin geldigi il dagilimlar incelendiginde; en fazla olgu
%80,7 ile Ankara'dan gelmistir. Ikinci %5,8 ile Istanbul, t¢incii
ise %4,7 ile Antalya’dur.
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Tablo 3. Sabin Feldman dye test degerlerinin yillara ve cinsiyete gére dagihim (n=2,361)

Sabin-Feldman dye test
Toplam
Cinsiyet Pozitif Negatif
Say1 % Say1 % Say1 %

Erkek 15 45,5 18 54,5 33 100

2009 Kadin 114 32,9 232 67,1 346 100
Toplam 129 34,0 250 66,0 379 100

Erkek 24 40,0 36 60,0 60 100

2010 Kadin 199 36,6 345 63,4 100 100
Toplam 223 36,9 381 63,1 100 100

Erkek 23 52,3 21 47,7 100 100

2011 Kadin 102 65,0 55 35,0 100 100
Toplam 125 62,2 76 37,8 100 100

Erkek 70 75,3 23 24,7 100 100

2012 Kadin 112 57,7 82 42,3 100 100
Toplam 182 63,4 105 36,6 100 100

Erkek 16 80,0 4 20,0 100 100

2013 Kadin 40 65,6 21 34,4 100 100
Toplam 56 69,1 25 30,9 100 100

b Erkek 11 45,8 13 54,2 100 100
2014 Kadin 36 55,4 29 44,6 100 100
Toplam 47 52,8 42 47,2 100 100

Erkek 72 69,2 32 30,8 100 100

2016 Kadin 127 67,2 62 32,8 100 100
Toplam 199 67,9 94 32,1 100 100

Erkek 30 63,8 17 36,2 100 100

2017 Kadin 82 77,4 24 22,6 100 100
Toplam 112 73,2 41 26,8 100 100

Erkek 39 44,8 48 55,2 100 100

2018 Kadin 72 55,8 57 44,2 100 100
Toplam 111 51,4 105 48,6 100 100

Erkek 19 76,0 6 24,0 100 100

2019 Kadin 25 75,8 8 24,2 100 100
Toplam 44 75,9 14 24,1 100 100

Erkek 319 59,4 218 40,6 537 100

Toplam Kadin 909 49,8 915 50,2 1,824 100
Toplam 1228 52,0 1,133 48,0 2,361 100

Numune tipine gére gelen 6rneklerin dagilimi incelendiginde; tek
tip 6rnek génderilen 2,690 (%96,8), iki tip 6rnek génderilen 88
(%3,2) olgu belirlenmistir. Kan 2,640 (%95) ile en sik génderilen
numune grubunu olusturmaktadir. Kan ve beyin omurilik sivis1
(BOS) numunesinin birlikte génderildigi olgu sayis1 87 (%3,1) ile
ikinci sikliktadir. Ayrica 49 (%1,8) olgudan sadece BOS numunesi
gonderilmistir. En az gonderilen numune tipi ise amniyon
stvisidir.

TARTISMA

Guniumiizde yapilan bilimsel ¢alismalar toksoplazmozun kiiresel
olarak yaygin dagihma sahip oldugunu gostermistir. Genel

olarak dunya ntfusunun %25 ile %30u T. gondii ile enfekte
kabul edilmektedir (10). Hastaligin genellikle asemptomatik
olarak seyretmesi, gebelik déneminde ve imminosiipresif
hastalarda agir sonuglar dogurmas: nedeniyle, tani yéntemleri
6nem arz etmektedir. Molekiiler yontemler spesifik olmalarina
ragmen, maliyet acisindan yiiksek olmasi ve amniosentez gibi
invaziv yontemler ile desteklenmesi nedeniyle, daha az tercih
edilmektedir. Serolojik yontemler ise uygulama kolaylig1 acisinda
giiniimiizde halen gecerliligini korumaktadir. Serolojik yontemler
ile belirlenen antikor tipleri enfeksiyonun gecirilme zamamn ile
ilgili fikir verebilmesi agisindan da degerlidir. Ancak serolojik
testler de yorumlanma zorlugu nedeniyle stireci zorlagtirmaktadir
(11). ELISA yontemi ile T. gondii antikorlari, antijenleri iceren
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Tablo 4. Sabin Feldman dye test titre degerlerinin yillara gére dagilimi (n=2,361)

Sabin-Feldman dye testi antikor titre diizeyi
Toplam
1/16 1/64 1/256 1/1,024 Negatif
Say1 % Say1 % Say1 % Say1 % Say1 % Say1 %
2009 49 12,9 | 66 17,4 13 3,4 1 0,3 250 66,0 379 100
2010 53 8,8 100 16,6 35 5,8 35 5,8 381 63,1 604 100
2011 20 10,0 |44 21,9 39 194 |22 10,9 76 37,8 201 100
2012 46 16,0 |77 26,8 28 9,8 31 10,8 105 36,6 287 100
2013 7 8,6 20 24,7 17 21,0 |12 14,8 25 30,9 81 100
wl 2014 19 21,3 |18 20,2 5 5,6 5 5,6 42 47,2 89 100
2016 60 20,5 | 64 21,8 35 11,9 | 40 13,7 94 32,1 293 100
2017 26 17,0 | 28 18,3 40 26,1 |18 11,8 41 26,8 153 100
2018 29 13,4 | 28 13,0 28 13,0 |26 12,0 105 48,6 216 100
2019 15 259 |16 27,6 6 10,3 |7 12,1 14 24,1 58 100
Toplam 324 13,7 | 461 19,5 246 10,4 | 197 8,3 1,133 48,0 2361 100

Tablo 5. Anti-Toxoplasma gondii IgG pozitif olgularda anti-T. gondii IgM pozitifligine gére anti-T. gondii IgG avidite sonuglar1 (n=293)

T. gondii IgG avidite
Diigitk Sinir deger Yiiksek Toplam
Say1 % Say1 % Say1 % Say1 %
Negatif 0 0 22 19,0 94 81,0 116 39,6
T. gondii IgM Pozitif 32 23,2 37 26,8 69 50,0 138 47,0
Sinir deger 6 15,4 12 30,8 21 53,8 39 3,4
Toplam 38 13,0 71 24,2 184 62,8 293 100

dolagan immun kompleks yapilar1 ve serbest antijenler tespit
edebilmektedir. Ayrica otomatize bir sistem oldugundan, ELISA
ile ¢ok sayida 6rnegin eszamanli olarak caligilabilmesi de bir
avantajdir. T. gondii antijen veya antikorlarini tespit etmek i¢in
farkli ELISA yontemleri kullanilmaktadir. En sik kullanilam ise
sandwich ELISA yéntemleridir (12).

Toxoplasma gondii enfeksiyonu tanisinda ve takibinde ilk adim,
bireyin enfeksiyonu gecirip gecirmedigini belirlemektir. Anti-T.
gondii IgG’leri belirlemek i¢in yapilan testlerden herhangi biri,
enfeksiyonun gecirilip gecirilmedigini giivenilir bir sekilde tespit
etmektedir. Tkinci adim, hastanin yakin zamanda edinilmis
bir enfeksiyona mi, yoksa daha uzak ge¢miste edinilmis bir
enfeksiyona mi sahip oldugunu belirlemektir. Genel olarak, gercek
negatif bir anti-T. gondii IgM testi temel olarak enfeksiyonun son
aylarda edinilmis oldugunu ekarte eder. U¢tincii adim ise, hastanin
durumunun veya hastaliginin toksoplazmoz mu (yakin zamanda
edinilmis bir enfeksiyon veya latent enfeksiyonun tekrari), yoksa
bu enfeksiyonla ilgisi olmayan bir durumdan mi1 kaynaklandiginin
belirlenmesidir. Hastalik ¢ogu zaman asemptomatik veya atipik
gecirildiginden, diger hastaliklar ile ayiwria tanisimin yapilma
zorunlulugu da vardir (13).

Toxoplasma gondii seropozitifligi Tiirkiye'de oldugu gibi, diilnyada
da bolgesel, iklimsel ve toplumsal aliskanliklara gore farkliliklar
gostermektedir. Turkiye'de yapilan T. gondii arastirmalari, genel
olarak gebeler ve dogurgankadinlar iizerinde yapilan seroprevalans
caligmalaridir. Tiirkiye'de farkl illerde daha énce yapilmig olan
caligmalar incelendiginde pozitiflik oranlarinin; anti-T. gondii IgG
i¢in %19,9 ile %43,4 ve anti-T. gondii IgM i¢in ise %0,1 ile %13,4
arasinda degistigi goérilmustir (14-23). Calismamizda tespit

edilen anti-T. gondii IgG 565 (%47,1) olguda pozitif ve anti- T.
gondii IgM 128 (%10,2) olguda pozitif saptanmigtir. Hem anti-T.
gondii IgG, hem de IgM degerleri tilkemizde daha énce yapilmisg
olan seropozitiflik ¢aligmalarindan yiitksek bulunmasi, referans
laboratuvar olarak stpheli olgular/durumlara ait numunelerin
gonderilmesi nedeniyledir. Diinya'da anti-T. gondii seropozitifligi
farkli tlkelerde bolgelere gére %10 ile %80 arasinda farkhilik
gostermektedir. Diistik prevalans Kuzey Amerika, Guneydogu
Asya, Kuzey Avrupa’da tamimlanmaktadir. Ortalama prevalans
%30-50 kabul edilmektedir ve Orta ve Guiney Avrupa iilkelerinde
tespit edilmigtir. Latin Amerika ve tropikal Afrika iilkelerinde ise
yiiksek prevalanslar tespit edilmistir (11).

Turkiye'de anti-T. gondii IgG seropozitifligi erkeklerde %8,2
ile %23,4, kadinlarda ise %27 ile %34,1, anti-T. gondii IgM
seropozitifligi erkeklerde %0,1 ile %4,9, kadinlarda ise %0,5 ile
%2,3 arasinda saptanmigtir (23). Calismamizda anti-T. gondii
IgG erkeklerin %47’sinde, kadinlarin ise %47,2’sinde pozitif
bulunmustur. Anti-T. gondii IgM erkeklerin %8,2’sinde, kadinlarin
ise %10,7'sinde pozitif bulunmustur. Calismamizda her iki
antikorun da kadinlarda daha yiiksek oldugu saptanmigtir. Ulusal
diizeyde yapilan bazi caligmalar anti-T. gondii ‘nin kadinlardaki bu
yitksekligi ile ilgili verileri desteklemektedir (17,22). Kadinlarda
konjenital toksoplazmoz riski nedeni ile anti- T. gondii IgM
degerlerinin erkeklere gore daha yiiksek seyretmesi ve %2,9'unda
sinir degerde tespit edilmesi 6nemsenmelidir. Ayrica anti-T. gondii
IgM sinir degerlerde tespit edildiginde, hasta takibinde hassasiyet
gosterilmesi, avidite testleri ile takip edilmesi ve molekiiler
testlerle desteklenmesi gerekmektedir. Kadinlarda anti-T. gondii
IgM'nin en fazla dogurganlk cagi olan 20-29 yas grubunda,
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Tablo 6. Anne-bebek birlikte gelen olgularin anti-T. gondii IgG, anti-T. gondii IgM ve Sabin Feldman dye test sonuglar1

Toplam* Test sonucu Toplam
Test say1 Anne Bebek
*Say1 | % *Say1 | %
Pozitif Negatif
Pozitif Pozitif 16 80,0
IgG 20 Negatif Negatif 3 150 |20 100
Pozitif Negatif 1 5,0
Pozitif Pozitif 1 5,0
Negatif Negatif 15 75,0
IgM 20 20
Pozitif Negatif 3 15,0 100
Sinir deger Negatif 1 5,0
Pozitif Titre Negatif Pozitif Titre Negatif | *Say1 | % *Say1 | %
Pozitif 1/16 - Pozitif 1/16 - 10 18,9
Pozitif 1/64 - Pozitif 1/64 - 23 43,4
Pozitif 1/256 - Pozitif 1/256 - 18 34,0 |33 67,1
Pozitif 1/1,024 - Pozitif 1/1,024 - 2 3,8
- - Negatif - - Negatif 10 12,7 |10 12,6
SEDT 79
Pozitif 1/64 - Pozitif 1/16 - 4 25,0
Pozitif 1/256 - Pozitif 1/16 - 1 6,3
Pozitif 1/1,024 - Pozitif 1/256 - 1 6,3
Pozitif 1/16 - - Negatif 5 31,3 16 20’2
Pozitif 1/64 - - Negatif 2 12,5
Pozitif 1/256 - - Negatif 3 18,7
*Her say1 anne ve bebegini temsil etmektedir, SFDT: Sabin Feldman dye test

erkeklerde ise bebek kategorisinde olan 0-1 yag grubunda
gorilmesi, gintimuzde T. gondii'nin halen gebelik sirasinda risk
olusturdugunu géstermektedir. Ulusal Parazitoloji Referans
Laboratuvar’nin tam algoritmasi bu laboratuvarlar tarafindan
hazirlanan ulusal mikrobiyoloji standartlarinda yer almaktadir
(24). Laboratuvarimizda hamile kadinlarda éncelikli olarak anti-T.
gondii IgM ve IgG degerleri bakilmaktadir. Buradan ¢ikan sonuca
gore anti-T. gondii IgG avidite testi yapilmaktadir. Bu sonugclar
ve gebeligin gestasyonel yagina bakilarak degerlendirmeler
yapilmaktadir. En son asamada ise polimeraz zincir reaksiyonu
(PZR) testleri ile T. gondii tanis1 yapilabilmektedir.

SEDT’leri  incelendiginde;  2009-2019  yillar1  arasinda
seropozitifligin %52 oldugu saptanmugtir. Ayrica SEDT
erkeklerde (%59,4) kadinlardan (%49,8)
daha yiiksek oldugu gorilmustiir. Erkeklerdeki bu yiiksek risk
toprakla olan iligkilerinin daha fazla olmasindan ve hijyen
kogullarinin diigiik olmasindan kaynaklanabilir. Seropozitifligin
yillara gore dagilimi incelendiginde; en fazla 2019 yilinda oldugu
belirlenmigtir. Bu durum yillar icinde hastaligin artis gosterdigini,
enfeksiyonun gecirilme oranmin toplumda yitksek oldugunu
gostermektedir. Ayrica yillar icinde bu hastalifa yakalanma
potansiyelinin artmis oldugunun gorilmesi, bu hastalikla
ilgili yeterli koruma ve korunma o6nleminin alinmadigini da
gosterebilir. Babiir ve ark./nin (25) yaptig1 calisgmada 1995-2000
yillar1 arasinda yapilan SFDT degerlendirilmis ve pozitiflik %37
bulunmugtur. Bu ¢aligma ile karsilagtinldiginda; seropozitifligin
arttign gorulmiistiir. Titreler agsindan degerlendirildiginde,
Babiir ve ark.nin (25) yaptig: calismada ve bu ¢alismada en sik
gorilen titrenin 1/64 oldugu tespit edilmistir.

seropozitifliginin

Ayni hastada anti-T. gondii IgG, IgM ve IgG avidite ¢caligilanlar da
grup olarak incelenmistir. Yazar ve ark. (26) yaptiklar calismada
%70,8'inin yiksek avidite, %4,7’sinin dusik avidite, %24,5'inin
ise sinir deger tespit edilmistir. Ayrica Eksi ve ark. (27) hastalarin
75’inde (%57,7) yiksek avidite, 46’'sinda (%35,4) dustk avidite,
9unda (%6,9) ise siir deger saptamigtir. Bu ¢caligmada anti-T.
gondiilgG degerleripozitif bulunan 293 olgunun; 184’ tinde (%62,8)
yitksek avidite, 71'inde (%24,2) sinir deger ve 38'inde (%13) disiik
avidite bulunmusgtur. Bu aragtirmalar bizim degerlendirmelerimiz
ile paralellik gostermektedir. Digitk aviditeye sahip 38 olgunun
toksoplazmoz riskinin yitksek oldugu, yiksek avidite degerine
sahip 184 olgunun gecirilmis bir toksoplazmoza sahip oldugu ve
smir degerlerde olan 71 olgunun ise siipheli oldugu, hastalarin
gebelik agisindan veya immiinosipresyon a¢isinda siki takibinin
yapilmasi gerekliligi dusiinilmustir. Hem IgM degerleri pozitif,
hem de digiik avidite degerleri olan 32 (%3,2) hastanin yakin
zamanda gecirilmis Toksoplazmoz agisindan degerlendirilmesi
6nerilmistir. Buhastalarin immiin yetmezlik veya gebelik durumu,
gebelik varsa gestasyonel yaslar1 da dikkate alinarak, klinisyenin
ve mikrobiyologun bilgi aligverisinde bulunmasi, PZR testi ile
toxoplasma DNA’sinin aranmas: gerekmektedir. Bu calismada,
on yillik verinin derlenmesi nedeni ile hasta grubunda gebe ve
takipleri ile ilgili bilgiye ulagilamamasi énemli bir kisitlihiktir.

Enfeksiyonun gercek gecirilme zamaninin degerlendirilmesinde,
ozellikle gebelerde, anti-T. gondii IgG, IgM ve avidite degerlerinin
birlikte yorumlanma zorunlulugu vardir. Anti-T. gondii IgG ve
IgM degerlerinin ikisi de pozitif olan hastalarda enfeksiyonun
ginini belirlemek gerekmektedir. Bunun icin avidite testleri
yapilmaktadir. Yiiksek avidite degeri enfeksiyonun ii¢ ay veya daha




188 Babiir ve ark. Referans Laboratuvarin 10 Yillik Toksoplazmoz Verileri

Turkiye Parazitol Derg 2021;45(3):181-189

once gecirildigini gostermektedir ve bu durumda hastanin 2-3
hafta araliklarla takip edilmesi gerekmektedir. Digiitk veya sinirda
aviditede ise enfeksiyonun érnek alinmasindan 3 aydan daha kisa
stire 6nce kazanilmig oldugunu gosterir. Bu durumda hasta eger
gebe ise gestasyonel yasa gore, enfeksiyon olasidir ve fetal risk
agisindan degerlendirilmelidir diye distinilmelidir. Amniosentez
veya tedavi secenekleri goz ontne alinwr. Anti-T. gondii IgG
pozitif, IgM negatif olgularda da avidite degerleri aragtirilabilir.
Bu durumlarda yiiksek avidite pasif transferi gésterirken, diisik
avidite olas1 serokonversiyonu gosterebildiginden gebelik ve fetal
bulgularin takibi ve molekiiler tan: énerilebilir (24).Calismamizda
anne-bebek birlikte gelen olgular degerlendirildiginde; her
ikisinde anti-T. gondii IgG seropozitifligi %80, her ikisinde anti-T.
gondii IgM seronegatifligi %75 saptanmigtir. Bu ytksek oranlar
anne bebek arasinda antikor transferini desteklemektedir. Anne
bebek 59 olguda SFDT’ nin pozitif saptanmasi hastalig1 gecirmis
olma durumunu desteklemektedir.

Verileri degerlendirilen on yillik dénemde T. gondii testlerinin
yapilmas: ile ilgili en fazla Ankara ilinden talep gelmistir.
Referans laboratuvar olmasi nedeni ile laboratuvarimiza farkh
illerden 6rnek kabul edilmektedir. Tkinci sirada Istanbul tigiincii
sirada Antalya bulunmaktadir. Bu durum biyiik illerde konu
ile ilgili daha fazla hassasiyet oldugunu diistindiirebildigi gibi,
niifus yogunlugunun fazlahgindan da kaynaklanmis olabilecegi
bilinmektedir.

Ornek tipi olarak test edilmesi amaciyla hastalardan en fazla
kan 6rnegi gonderilmistir. Tkinci siklikta BOS gonderilmistir.
Ayrica kan ve BOSnin birlikte gonderildigi durumlar da
mevcuttur. Beyin omurilik sivisinda SFDT ve molekiiler analizler
yapilmaktadir. Riskli gruplarda da amniyotik sivida PZR analizleri
gerceklestirilmektedir. Ayrica laboratuvarimiza bu yillar icinde
riskli oldugu dustinilerek iki adet amniyon sivisi gelmistir ve
analizi kesin taninin konmasina yardima olmustur. PZR analizi
yapilmasi i¢cin amniyotik sivi alinmasi islemi, anne ve bebek
agisindan riskli bir islem oldugundan 18. gebelik haftasinda veya
daha sonra gerceklestirilmektedir. Amniosentez, akut enfeksiyon
kararinin en kisa zamanda verilmesi, tedaviye bir an 6nce
baslanmasi ve malformasyonlarin olusumunun engellenmesi
acisindan 6nemlidir (28).

SONUC

On yillik vreferans laboratuvar verilerinin degerlendirildigi
bu c¢alismada, Ulusal Parazitoloji Referans Laboratuvarinin
toksoplazmoz tanisina yonelik sonuglari degerlendirilmisgtir. Yapilan
analizler T. gondii'nin Turkiye'de halen 6nemli bir sorun olusturmaya
devam ettigini gostermistir. Ginumiizde hastaligin tanimlanmas:
sadece konjenital toksoplazmoz nedeni ile degil, immunostiprese
hastalarda sik rastlanan bir parazit enfeksiyonu olmasi nedeniyle
de onemlidir. Bu nedenle tedavi edilebilen bir hastalik olan
toksoplazmoz tanisina yonelik yapilan laboratuvar analiz
sonuglarinin, sistematik olarak toplanmasi ve degerlendirilmesi
kontrol énlemlerinin alinmasina katk: saglayacaktir.
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Etik Kurul Onay:: Bu calisma gerekli kurum izinleri alinarak
yapilmig retrospektif laboratuvar analiz verilerini kapsamaktadar.
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ABSTRACT

Objective: This study aimed to evaluate the post-pandemic changes in the frequency of scabies and determined the clues that
may indicate a possible outbreak of scabies in the future.

Methods: All patients diagnosed with scabies in the University of Health Sciences Turkey, Erzurum Regional Training and
Research Hospital and Palandéken State Hospital between January 2019 and September 2020 were evaluated.

Results: The frequency of scabies of 1.87% was remarkable in the first quarter of 2020, which corresponds to the pre-pandemic,
and >50% (n=442) of all patients with scabies in 2019 (n=769) were encountered only in the first 3 months. The frequency of
scabies seen in the first 3 quarters of 2020 was significantly higher than in 2019 (p<0.001). Significant decreases were found in
the 0-14 years age groups (infant, preschool and school period) compared to 2019 (p<0.001, p<0.001 and p=0.015, respectively).
No significant increase or decrease was determined in the frequency of scabies in 2020 (p=0.205). In addition, an increase in the
number and rates of scabies patients are observed after the first month of normalisation period followed by the increase in the
number of Coronavirus disease-2019 (COVID-19) daily cases.

Conclusion: Applications for scabies to polyclinics after the pandemic were determined to be too low compared to previous
periods, especially in school-age children, and showed an increasing trend over time. Patients with scabies that reach treatment
late or not due to the pandemic may cause outbreak aftermath COVID-19.

Keywords: Epidemiology, scabies, COVID-19, pandemic, outbreak
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Amag: Skabiyez sikligindaki degisimle ilgili olarak pandemi salgini sonras: tablonun degerlendirilmesi ve gelecekte olasi bir
skabiyez salginina igaret edebilecek ipuglarininin aragtirilmasi amaglanmaktadir.

Yéntemler: Caligmada, Ocak 2019-Eyliil 2020 tarihleri arasinda Saghk Bilimleri Universitesi, Erzurum Bolge Egitim ve Aragtirma
Hastanesi ile Palandéken Devlet Hastanesinde skabiyez tanisi alan tiim hastalar degerlendirilmisgtir.

Bulgular: Pandemi éncesi, 2020 yilinin ilk ¢ceyreginde skabiyez gérillme sikliginin %1,87 olmasi ve 2019 yilindaki skabiyez hasta

sayisinin yarisindan fazlasinin (n=442) (n=769) 2020 yilinin sadece ilk 3 ay1 icerisinde goriilmesi dikkat ¢ekicidir. 2020 yilinin ilk
3 ceyregindeki skabiyez gorillme sikligi, 2019 yillina gore gére anlamli derecede yitksektir (p<0,001). Sifir-on dért yas grubunda
(bebek, okul 6ncesi ve okul dénemi) 2019 yilina gére anlamh diisiigler saptanmigtir (sirasiyla; p<0,001, p<0,001, p=0,015). 2020
yili boyunca skabiyez sikliginda ¢énemli bir artis veya azalma olmadig: tespit edilmistir (p=0,205). Normallesme déneminin ilk
ayindan sonra skabiyez hastalarinin say1 ve oraninda artis oldugu, ardindan giinlitk Koronavirus hastaligi-2019 (COVID-19) olgu
sayisinda da artig oldugu kaydedilmisgtir.
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Sonug: Pandemi sonrasinda polikliniklere yapilan uyuz bagvurularinin ézellikle okul ¢agindaki ¢ocuklarda énceki dénemlere
gore cok diigitk oldugu ve zamanla artig egilimi gosterdigi belirlenmistir. Pandemi nedeniyle tedaviye ge¢ ulagan veya ulagsmayan
skabiyez hastalarinin COVID-19 pandemisi sonrasinda bir skabiyez salginina neden olabilecegi degerlendirilmektedir.
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INTRODUCTION

The emergence of the severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) and its rapid spread to the whole
world has opened the door to new standards and regulations in
many areas of life, especially health (1). After the first confirmed
case on March 11, 2020, the crisis period started in our country,
and the normalization process started with the control of the
number of cases on June 1, 2020. However, a second crisis period
has started as of August 15 with the number of Coronavirus
disease-2019 (COVID-19) daily cases that started to increase
at the beginning of August. During these crisis periods, we,
as dermatologists, had to take an active mission and primary
responsibility in all fields from outpatient clinics to intensive care
units related to COVID-19. In several studies, it has been pointed
out that there are significant changes in the number and profile
of outpatient clinic applications due to the measures, regulations,
and the COVID-19 risk perception of the patients (2,3). It was
reported that the number of patients who applied to dermatology
outpatient clinics during the crisis period decreased by 5 times
2.

Scabies is not a notifiable disease in Turkey, caused by Sarcoptes
scabiei var. hominis. The infectivity of scabies does not disappear
and result in severe infestations if left untreated (4). We have
reported that the incidence of scabies, which started to increase
in our country since the second half of 2019, became more
pronounced in the last quarter of the year (5). In a recent study,
we reported that approximately 2% of the patients who applied
to the dermatology outpatient clinics in the pre-pandemic
period in 2020 had scabies, which rephrases a worse picture
than the last year. Though the number of applications had
decreased in the post-pandemic, interestingly the rate of scabies
represented no change significantly (2,5). This situation leads
to an essential suspicion that many patients do not reach the
suitable treatment or delay their treatment in a disease such as
scabies that impairs quality of life. Because scabies, which we have
already encountered very often in our country, may lead to an
epidemic owing to patients who do not take effective treatment.
Measures such as post-pandemic social distance rules and some
other similar restrictions may delay experiencing this anticipated
increase of scabies frequency. However, it is reasonable to expect
more scabies patients upon increasing human interaction after
vaccination and normalization. In the study, we aim to evaluate
the post-pandemic picture on the change in the frequency of
scabies and if our hypothesis is accurate, to look for clues that may
indicate a possible outbreak of scabies in the future.

METHODS

All patients who applied to the Department of Dermatology and
Venereology in the Regional Training and Research Hospital and
Palandéken State Hospital affiliated with the training hospital,
between 01 January 2019 and 15 September 2020, were enrolled
in the study, regardless of their diagnosis. Data such as age,
gender, application dates, ICD-10 (International Classification
of Diseases-10" Revision) codes were received from the hospital
database by anonymizing. All patients have been diagnosed with
clinical or suspected scabies based on the clinical evaluation by a
dermatology specialist. All repeated applications within ten days
after the previous application were considered trivial and were
excluded from the records before statistical analysis.

No patient consent was needed, providing names and citizenship
numbers were anonymized by the IT team and with the approval
of the ethics committee. This single-center cross-sectional
study was approved by the Ethics Committee of Regional
Training and Research Hospital, Erzurum, Turkey (decision no:
2020/120-190), and the Ministry of Health Scientific Research
Platform (application form number: 2020-10-01T13_14_47).
It was performed according to the tenets of the latest version
of the “Helsinki Declaration” and “Guidelines for Good Clinical
Practice”.

Statistical Analysis

All statistical procedures were conducted using IBM SPSS
Statistics 21.0 and MS-Excel 2010. Firstly, we checked the
normality distribution of scale variables by Kolmogorov-
Smirnov. Pearson chi-square and Mann-Whitney U tests were
used for categorical and scale variables, respectively. Results were
presented as the median (interquartile range) or the number of
patients (percentage). In chi-square tests with a degree of freedom
greater than 1, pairwise comparisons (post-hoc) were performed
using the z-test with correction for alpha inflation (Bonferonni
style). Two-sided p-values of <0.05 were considered statistically
significant.

The daily number of newly diagnosed COVID-19 cases and the
number of scabies patients for 2-week periods applied to our
dermatology outpatient clinics were presented with the same
“scatter with straight lines” graphic. The change in the proportion
of patients with scabies throughout the year is also presented as a
graph. The graph of “novel coronavirus daily cases in Turkey” was
adapted from the Worldometer, a reference website that provides
real-time world statistics (6). Graphics were presented as monthly
changes after dividing a year into 24 parts.

RESULTS

After the control patients were excluded, a total of 122,627
patients, 1.551 of which were diagnosed with scabies and were
evaluated in our outpatient clinics since the beginning of 2019.
The frequencies of scabies according to the quarters in 2019 and
2020 were presented in Table 1. The increase in the frequency
of scabies, which emerged in the second half of 2019, became
apparent in the last quarter and there was no decrease in their
frequency throughout 2020 (Table 1, Figure 1). It was remarkable
that the frequency of scabies was 1.87% in the first quarter of
2020, which corresponds to the pre-pandemic, and that more than
half (n=442) of all patients with scabies in 2019 (n=769) were
encountered only in the first 3 months. The frequency of scabies
seen in the first 3 quarters of 2020 was significantly higher than
in 2019 (p<0.001). When the change in the age distribution of the
scabies patients in Table 2 was examined, significant decreases
were found in the 0-14 age groups (infant, preschool, and school
period) compared to 2019 (p<0.001, p<0.001, and p=0.015,
respectively) (Table 2).

Quarters 2 and 3 of 2020 correspond to the pandemic period, and
significant fluctuations were observed in the number and rates
of patients with scabies during these periods (Figure 1). It was
determined that there was no significant increase or decrease
in the frequency of scabies during 2020 (p=0.205). However, as
seen in Figure 1, it was exceptional that there was an unusual
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Figure 1. Change in the number of applications to dermatology
and the rate of scabies and daily COVID-19 patients

A-B: 1% crisis period, B-C: Normalization period, after C: 2"
crisis period

All graphics were presented as monthly changes after dividing
a year into 24 parts, with reference to the 2-week patient
application numbers. In the top graphic, the number of patients
applied to the dermatology outpatient clinic in 2019 and 2020,
and the number of daily COVID-19 cases were presented from
our hospital and across the country, respectively. In the last
2 graphics below, respectively, the proportion and number of
scabies among all patients applied to our hospital in 2019 and
2020 were shown.

Note: While preparing this graphic, repeated applications of
follow-up and control patients were not excluded.

A. March 11: The first COVID-19 case was confirmed in Turkey
and the World Health Organization has declared a pandemic.
The government imposed many restrictions, including curfews,
over time.

B. June 1: Restrictions on inter-city travel, public places
(gardens, association centers, museums, etc.), tourism areas,
schools, kindergartens, and similar places were partially
removed. The flexible working practice was terminated for all
public employees, including hospital personnel.

C. At the beginning of August: it was observed that the number
of cases in Turkey increased and the number of dermatology
department applications to our hospital started to decrease.

D. August 15: Similar to our colleagues in other departments
of our hospital, 7 (~80%) of dermatologists were shifted to
COVID-19 services

COVID-19: Coronavirus disease-2019

Table 1. Frequency distribution of scabies according to years
and quarters
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decrease in the number of scabies patients together with all of
the dermatologic patients in the early stages of the 1°* and 2
crisis periods and on the contrary an unusual increase in the
rate of scabies. It was noticed that there was a gradual increase
in the number of patients with scabies from the middle of the 1%
crisis period to the end of the normalization period, but this was
not always reflected in parallel with the rate of scabies. For this
reason, it was thought that evaluating whether the rate of scabies
showed an increasing tendency during the periods when the total
number of dermatological patients stabilized, provided that each
period was evaluated with its own internal dynamics, would allow
us to make a more accurate inference. A closer look at Figure 1
showed that with the onset of the normalization process on June
1, a quite high and stable number of total patients was reached,
albeit still lower than before the pandemic. It was noted that there
was an increase in the number and rates of scabies patients after
the first month of the normalization period. As seen in Figure
1, the upward trend in the frequency of scabies that emerged at
the beginning of July, followed by the increase in the number
of COVID-19 daily cases was interpreted as a remarkable detail.
With the increase in the number of new COVID-19 cases in the
country, it was observed that there was a sudden decrease in the
number of patients applied to the outpatient clinic.
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Table 2. Change in age, gender and age distribution of scabies

patients in the last 2 years

2019 20201

(n=769) (n=782) P
Age (median 21 (23) 25 (25) <0.001
(interquartile range)
Sex (male/female) 429/340 432/350 0.432
Change in the age distribution of scabies patients
Infants (0-1) 51 (6.6%) 22 (2.8%) <0.001
Preschool children (2-6) 93 (12.1%) 42 (5.4%) <0.001
School children (7-14) 118 (15.3%) | 86 (11.0%) 0.015
Young adults (15-44) 375 (48.8%) | 465 (59.4%) <0.001
?i;‘%‘é;’aged persons 91 (11.8%) |128(16.4%) | 0.019
Aged persons (65+) 41 (5.3%) 39 (5.0%) 0.784

Data were expressed as median (interquartile range) or the number of patients
(percentage). Mann-Whitney U and Pearson chi-square tests were used.
Significant values were shown in bold. tData is from January 1 to August 15.
Note that 3.5 months of data is missing by 31 December.

Note: Since the repeated applications of follow-up and control patients are
excluded while preparing this table, percentages of scabies may differ slightly
from the graphs

DISCUSSION

Scabies is an important global health problem due to the
susceptibility of all age, race, gender, and socioeconomic groups
to the disease, and severe itching that impairs the quality of life
(7). Contamination results from direct skin contact. However,
mites can survive on the inanimate objects for 24-36 hours under
ordinary room conditions, and it is accepted that mites during this
period can be transmitted indirectly from clothes, beds, etc. (8).
In studies reported from our country in recent years, it has been
reported that the incidence of scabies has got an increasing trend
(9,10). Besides, we found that the increase in the frequency of
scabies encountered in outpatient clinics in the 4™ quarter of
the last year gained momentum and increased from 0.42% to
1.54% from 2017 to 2019 (5). Sunderkoétter et al. (11) similarly
reported that the frequency of scabies has increased surprisingly
in Germany in recent years and they are concerned about possible
permethrin resistance. In the present study, both the number
and rate of patients with scabies in the first quarter of 2020
were 2 times more than in the same period of the last year. It
was understood that the pre and post-pandemic periods in 2020
were statistically similar, but with a higher frequency of scabies
compared to 2019, indicating that the frequency of scabies, which
increased in 2019, have not tended to decrease in 2020.

We have no data on the number or rate of scabies patients
applying to primary health care centers or family medicine,
though it is a fact that during the pandemic, applications to
all healthcare departments have decreased. In the 2°¢ and 3¢
quarters corresponding to the post-pandemic period, a total of
approximately 40,000 and 17,000 patients were examined in
2019 and 2020, respectively (Table 1). This extreme difference in
the number of patients applied to the hospital due to the effect
of the pandemic caused unusual fluctuations in the number and
rate of patients with scabies shown in Figure 1. The extraordinary
decreases in the number of patients during the 1* and 2" crisis

periods, when the number of COVID-19 daily cases increased fast,
have caused the reverse effect on the rates of scabies patients.
Following the unusual decrease in the number of cases with the
announcement of the pandemic, the number of scabies cases
gradually increased for about 3.5 months. This suggests that many
scabies patients did not apply to the outpatient clinics due to the
shock created by the pandemic. In a publication from Spain (12),
it was reported that the frequency of scabies in the same period
of the last five years (March-May) increased significantly in 2020.
Policies such as social distance and “stay at home” and restricted
social activities to prevent the spread of COVID-19, most probably
were responsible for reduced transmission of scabies. However, it
was claimed that minor outbreaks have arisen within each family
group during home confinement, therefore, it is essential for
patients with scabies to reach proper treatment (12).

This study was compatible with the finding from Spain (12).
However, we think that interpreting the effect of the pandemic
on the frequency of scabies only by comparing it to the previous
years may be incomplete and/or inaccurate. Indeed, we found
that there was no statistically significant difference in scabies
rates between the three quarters of 2020. In such extraordinary
situations, the change in the frequency of a disease in hospital-
based studies does not always indicate the incidence. Various
reasons such as the effect of the relevant disease on the quality of
life, the desire not to interrupt treatment, and the perception of
risk can also change the diagnostic distribution in the outpatients
(2). Since the sum of changes in the distribution of other diseases
will reflect on the frequency of scabies, it could be misleading
to explain the comparison results of crisis periods and normal
periods only with incidence. So, it might be also misleading
to reveal the changes in the frequency of scabies during the
pandemic period with hospital-based research. Even so, reasons
such as the lack of any evidence and expectation that the
frequency of scabies decreased during the pandemic, increased
transmission within the family, and fewer presentations than
expected shall suggest that we may encounter a sudden increase
in the frequency of scabies, especially after overcoming the
pandemic. We think that the two-month normalization process
we have experienced is a small rehearsal of our claim. As seen in
Figure 1, although the number of patients applying to outpatient
clinics after the first month of the normalization process was
stable, there was a notable increase in the frequency of scabies.
It is noteworthy that in such a period when social distance rules
are more relaxed, the number of COVID-19 daily cases began to
re-increase shortly after the increase in the frequency of scabies.
Besides, the significant decrease in the frequency of patients in
the 0-14 age group compared to the previous year suggested that
the treatment of pediatric patients was delayed. We are concerned
that scabies, already quite common, could cause an outbreak after
the re-opening of schools closed due to the pandemic. In the

literature, there are reports of scabies outbreaks in preschool and
school-age childhood (13,14).

Study Limitations

The most important limitations of this study are its retrospective
structure and the absence of data on applications to primary
health care centers. The results of our study are not generalizable
although they are guiding.



194 Turan and Metin. Impact of COVID-19 on the Frequency of Scabies

Turkiye Parazitol Derg 2021;45(3):190-194

CONCLUSION

It was determined that the applications for scabies to polyclinics
after the pandemic were too low compared to previous periods,
especially in school-age children, and showed an increasing trend
over time. Cases with scabies that reach treatment late or not
due to the pandemic may cause an outbreak, especially with the
opening of schools aftermath the COVID-19. Family physicians
and dermatologists should be awake in this regard. However,
studies with higher levels of evidence are needed on this subject.
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Amacg: Dientamoeba fragilis (D. fragilis), amip benzeri morfolojiye sahip, gastrointestinal yerlesimli, kam¢ili bir protozoondur.
Parazitin Enterobius vermicularis (E. vermicularis) yumurtalariyla tagindig: hipotezi kabul gérmektedir. Calismamizda D. fragilis
ve E. vermicularis birlikteligini incelemek, bulunan D. fragilis’lerin genotiplerini belirlemek ve D. fragilis tanisinda yaygin olarak
kullamilan trikrom boyama ile polimeraz zincir reaksiyon (PZR) yontemlerini kargilagtirmak amag¢lanmigtir.

Yoéntemler: Calismamizda Aydin Adnan Menderes Universitesi Tip Fakiiltesi, Parazitoloji Laboratuvarina 1 Ekim 2017-1 Ekim
2018 tarihleri arasinda digki ve selofan lam 6rnegi birlikte génderilmis toplam 391 olgu érnegi incelenmistir. Selofanli lam
orneklerinde E. vermicularis saptanan tim génullii olgularin (74 olgu) disk: érnegi ile E. vermicularis negatif 74 olgunun digk:
ornegi calisilmigtir. Tim digkilar trikrom boyama ve PZR yontemleri ile D. fragilis varh§ agisindan incelenmistir. Saptanan D.
fragilis izolatlarinin 18S ribozomal RNA bélgesi sekanslanmugstir. Olgularin demografik 6zellikleri ve klinigi degerlendirilmistir.
Bulgular: Toplam 148 olgunun 42'sinde (%28,37) D. fragilis saptanmugstir. D. fragilis pozitif olan 42 olgunun %66,6’si1 E.
vermicularis pozitif olgular olusturmus ve iki parazitin birlikteligi anlamli bulunmusgtur (p<0,05). Sekanslanan tiim izolatlar genotip
1 olarak saptanmugtir. Klinik bulgular, yasamlan bélge ve cinsiyet ile parazit varlig: arasinda anlaml bir iligki saptanamamigtir
(p>0,05).

Sonug: Arastirmamizda D. fragilis'in siklikla E. vermicularis ile birliktelik gosterdigi ve bu olgularda D. fragilis varhgna ayrica
dikkat edilmesi gerektigi vurgulanmigtir. Yanls sonuglari engellemede, yitksek duyarliliga sahip PZR gibi yéntemlerin énemi bir
kez daha gorilmustir.

Anahtar Kelimeler: Dientamoeba fragilis, PZR, Enterobius vermicularis, trikrom

ABSTRACT

Objective: Dientamoeba fragilis (D. fragilis) is a flagellated protozoan with an amoeba-like morphology, located in the
gastrointestinal tract. The hypothesis was that the parasite was transported by Enterobius vermicularis (E. vermicularis) eggs. This
study aimed to determine the association of D. fragilis and E. vermicularis with the genotypes of the identified strain of D. fragilis.
Results of trichrome staining were compared with those of polymerase chain reaction (PCR), which is widely used in the diagnosis
of D. fragilis.

Methods: A total of 391 samples were obtained. The stool and cellophane slide samples were sent together to the Parasitology
Department Laboratory, Faculty of Medicine, Aydin Adnan Menderes University, between 1 October 2017 and 1 October 2018.
Stool samples of all patients with E. vermicularis (n=74) and without E. vermicularis (n=74) infection were used. All samples were
examined for the presence of D. fragilis by trichrome staining and PCR. The 18S ribosomal RNA region of D. fragilis isolates was
sequenced. Demographic characteristics and clinical findings of the patients were evaluated.

Results: D. fragilis was detected in 42 (28.37%) of 148 samples; 28 (66.6%) of them were detected in patients with E. vermicularis
infection. The coexistence of two parasites was significant (p<0.05). All isolates sequenced were genotype 1. No significant
relationship was found between the presence of parasites and clinical findings, living area and gender (p>0.05).

Conclusion: D. fragilis is frequently associated with E. vermicularis, so the presence of D. fragilis should be also considered in
affected patients. The use of high-sensitivity molecular methods such as PCR is important in preventing false results.
Keywords: Dientamoeba fragilis, PCR, Enterobius vermicularis, trichrome
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GIRig

Intestinal yerlesimli protozoonlar arasinda yer alan Dientamoeba
fragilis (D. fragilis), 5-15 pm boyutlarinda olup digk: 6rneklerinde
siklikla trofozoit formunda saptanmaktadir. Dunya capinda
kozmopolit bir dagihim géstermektedir (1). Parazit 1918 yilinda
apatojen bir amip tiirii olarak tamimlanmigtir. Ancak, yillar
icerisinde yapilan detayh morfolojik ve genetik ¢caligmalar sonucu
parazitin evrimsel olarak kamqili trikomonadlar grubunda
yer aldigi ortaya konulmustur. Enfeksiyon olgularin ¢ogunda
asemptomatik olarak gecirilmekte, semptomatiklerde ise istah
kaybi, ishal, konstipasyon ve bulanti-kusma gibi non-spesifik
gastrointestinal bulgular gériilebilmektedir (2).
Tanimlanmasmin tzerinden yuzyildan fazla zaman ge¢mis
olmasina karsin D. fragilis'in kist formunun varlifi kesin olarak
saptanamamugtir. Yapilan giincel calismalarda parazitin kist
formunun da bulundugu ancak digki 6rneklerinde siklikla
trofozoit formunun gorildugia belirtilmektedir. Trofozoit
formunun ise disg ortam kosullarina son derece dayaniksiz oldugu
gbz onune alindiginda fekal-oral bulagta rolunin olmadig:
ongorilmektedir. Dientamoeba fragilisin bulasimin Enterobius
vermicularis (E. vermicularis) yumurtalari ile taginan trofozoitler
aracilifryla oldugu hipotezi, halen aragtirmacilar tarafindan kabul
goren en yaygin gorustir (3).

D. fragilis'in kesin tamus, karakteristik niikleer yapinin boyanmarmg
digski 6rneklerinde gorilememesi nedeniyle kalia boyama
yontemlerini gerektirmektedir. Parazitin dis ortama oldukca
dayaniksiz yapisi, degisken bir morfolojiye sahip olusu, deneyimli
laboratuvar calisanina gereksinim duyulmasi parazitin kaliciboyalh
preparatlarla da siklikla tanisinin atlanmasina neden olmaktadir
ve son yillarda molekiiler yéntemlerin bu parazitin tanisindaki
popilaritesi artmigtir (2). D. fragilis varhgimin saptandig:
olgular tim kitalarda bir¢ok tilkeden bildirilmis olmakla beraber
gelismis tlkelerden bildirilen c¢aligmalar gelismekte olanlara
oranla daha fazla oldugu dikkati ¢ekmektedir (4,5). Parazitin
gorilme sikligimin bildirildigi ¢ok sayida calisma literatiirde yer
almaktadir. Ancak, bu ¢aligmalarda kullanilan yéntemlerin farkh
olmasit nedeniyle oranlar buytk farkliik gosterebilmektedir
(%0,2-82). Ayrica, diger bagirsak parazitlerinin aksine geligmis
iilkelerde daha yiksek gorilme sikliklar rapor edilmis olsa da
bu farkliliklarin giivenilirligi sinirhidir, ¢iinkii tani yontemlerinin
duyarlilik ve 6zgullikleri bitytik oranda degisiklik gostermektedir.
Ayrica calismalarin tasarlanis gekilleri arasindaki farkliliklar
da bildirilen oranlardaki biytk farklilarin nedeni olabilir.
Bunun yani sira, molekiler yoéntemlerin kullanildig: prevelans
calismalar1 goz 6niine alindiginda; Avrupa, Amerika ve Orta Dogu
iilkelerinde parazitin gériilme sikliginin oldukga yiiksek (>%20)
oldugu rapor edilmistir (5-7). Bu ¢calismada 6ncelikle D. fragilis ile
E. vermicularis birlikteliginin aragtirilmasi ve saptanan izolatlarin
genotiplendirilmesi amaglanmigtir. Ayrica, D. fragilis olgularinin
demografik 6zelliklerinin ve klinik bulgularinin degerlendirilmesi
calismanin bir diger amacini olugturmaktadir.

YONTEMLER

Ornekler

Ekim 2017-Ekim 2018 arasinda Aydin Adnan Menderes
Universitesi, Tip Fakiiltesi, Parazitoloji Laboratuvarina gonderilen
391 olguya ait rutin selofanh lam ve digk: 6rnekleri calismamiz
kapsaminda degerlendirilmistir. Selofanli lam 6rneklerinde E.

vermicularis yamurtalar: saptanan ardigik 74 olgunun digk: 6rnegi
ile aym tarih araliginda E. vermicularis saptanmayan 74 olguya
ait digk: 6rnegi basit rastgele 6rnekleme metodu ile aragtirmaya
alinmugtir. Olgulara ulagilarak bilgilendirilmis géniillii olur formu
imzalatilmig ve gonulliler ¢alismaya alinmistir. Goniillii olan
olgulara cinsiyet, yas, semptomlar ve yasanilan yer bilgilerini
kapsayan anket uygulanmugtir.

Direkt Mikroskopi, Boyama ve Polimeraz Zincir
Reaksiyonu (PZR)

Galisma kapsamma alman 148 digki 6rneginin  tamami
trikrom boyama yéntemi ile boyanmis ve hazirlanan boyal
preparatlar 100X buyiitme ile mikroskop altinda D. fragilis
agisindan incelenmistir. Ayrica tiim digki 6rneklerinden DNA
izolasyonu yapilmig ve PZR yéntemi ile D. fragilis DNA’sinin
varligi agisindan incelenmistir. QIAamp Fast DNA stool mini
kit kullanilarak yapilan genomik DNA izolasyonu asamasinda
kit prosediirii tiretici firmanin bildirildigi sekilde uygulanmigtir.
PZR yéntemi icin DF400 (ileri 5-TATCGGAGGTGGTAATGACC-3)
ve DF1250 (geri 5-CATCTTCCTCCTGCTTAGACG-3’) primerleri
kullanilmigtir. Reaksiyon kosullari: 6n denattrasyon 94 °C ig dk,
30 déngu (denatiirasyon: bir dk 94 °C, annealing: 57 °C'de 1,5
dk ve elongasyon 72 °C’de iki dk), final uzama ise 72 °C’de 10 dk
olarak uygulanmisgtir.

Sekans Analizi ve Genotiplerin Belirlenmesi

Saptanan D. fragilisler alt tiplerinin belirlenmesi amacyla
ticari bir firmaya sekanslanmasi amaciyla génderilmistir. Basic
local alignment search tool (BLAST) kullanilarak D. fragilis
18S rRNA sekanslar1 Genbank'da yer alan mevcut sekanslar ile
kargilagtirilmigtir. Analiz sonucunda sekanslarin tam veya en
yitksek benzerlige sahip olduklar: alt tipler belirlenmis ve evrim
agaci olusturulmustur. izolatlar arasindaki genetik uzaklik iligkisi
18S rRNA gen sekanslar1 temel alinarak belirlenmistir.

istatistiksel Analiz

Anket verileri SPSS for Windows 15.0 kullanilarak istatistiksel
olarak degerlendirilmigtir. Parazitlerin birlikteligini ve tam
yontemlerini karsilastirmak ayrica demografik 6zellikler ve klinik
bulgular ile parazit varhig1 arasindaki iligkiyi incelemek amaciyla
ki-kare testi uygulanmigtur.

BULGULAR

Galigmaya 67’si kadin (%45,28), 81i erkek (%54,72) toplam 148
goniilli dahil edilmis olup olgularin yas aralig: 1 ile 85 arasinda
(ortalama: 23,87+11,89) degismektedir. Trikrom boyama
yontemi ile E. vermicularis pozitif 74 olgunun ti¢iinde (%4), PZR ile
ise 28 olguda (%37,8) D. fragilis pozitifligi belirlenmistir. Trikrom
boyama yontemi ile kontrol grubundaki 74 olgunun birinde
(%1,3), PZR ile 14'unde (%18,9) D. fragilis pozitifligi gérilmustir
(Tablo 1). Istatistiksel olarak D. fragilis ile E. vermicularis’in
birlikteliginin (Tablo 2) anlaml oldugu saptanmistir (p<0,05).

Genotiplendirme i¢in basit rastgele 6rneklem metoduyla 26 izolat
secilerek bunlarin sekans analizi yapilmigtir. Sekanslanan tim
D. fragilis izolatlar1 genotip 1 olarak saptanmugtir. Dizileme i¢in
gonderilen 26 6rnek analiz edildiginde 24 izolatin sekanslarinin
tamamen ayni oldugu belirlenmistir ve bu dizi Genbank’a
(referans no: AduDf14, erigim kodu: MN560149) kaydedilmisgtir.
Bunlarin digindaki iki sekansin da birbiriyle aym oldugu
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saptanmis olup Genbank’a ayri bir dizi olarak kaydedilmistir
(referans no: AduDf138, erigim kodu: MN560150). Calismamizda
elde ettigimiz AduDf14 ile genotip 1 arasinda bir baz farklihk
bulunmakta olup BLAST analizine gére iki sekans arasinda %99,75
benzerlik saptanmigtir. AduDf138 olarak adlandirildigimiz diger
izolat genotip 1 ile kargilagtirildiginda ise %99,63 benzerlik ve iki
baz farkhlig: bulunmusgtur. Caligmamizdaki diziler genotip 2 ile
kargilagtirildiginda benzerlik oranlar1 AduDf14 icin %95,01 ve
AduDf138 icin %94,89 olarak saptanmigtir. Sekanslanan tum D.
fragilis izolatlar: ve referans diziler filogenetik analiz icin birlikte
degerlendirilerek evrim agaci olusturulmustur (Sekil 1). Elde
edilen veriler 1s1¢1nda sekanslanan 26 izolatin da genotip 1e ait
oldugu saptanmustur.

Olgularin yagadiklar: yer ve cinsiyetleri ile parazit varlig arasinda
anlamhlik saptanamamugtir (Tablo 3). D. fragilis pozitifligi ile
olgularin semptomlar: arasinda anlaml bir iligki gérillmemigtir
(Tablo 4).

TARTISMA

flk defa Jepps ve Dobell tarafindan 20. yy baslarinda klinik 6nemi
olmayan bir amip olarak tamimlanan D. fragilisin ginimiizde
insan kolonunda yerlesen kamgcili bir protozoon oldugu
bilinmektedir. Morfolojik olarak amip benzeri bir yapida ve 5-15
pm boyutlarinda olan parazit, digk: incelemelerinde ¢ogunlukla
cift cekirdekli trofozoit formu ile gérilmektedir. Parazitin
tammlanmasindan itibaren gecen bir asirhk siire boyunca
yapilan ileri genetik, imminolojik ve morfolojik incelemeler
sonucunda D. fragilis'in filogenetik olarak trikomonad kamgililar
ile iligkili oldugu anlagilmigtir (1,8). Son yillarda yapilan kisith
sayidaki calismada parazitin kist formunun saptandigi rapor
edilmis olsa da bu formun varlig: halen kesinlik kazanmamugtur.
Kist formunun olabilecegi gériisii bulag yolu hakkinda yeni
fikirlerin ortaya ¢ikmasina neden olsa da parazitin E. vermicularis
yumurtalariyla fekal-oral olarak kisiden kisiye bulastig: hipotezi
aragtirmacilar tarafindan kabul edilen en yaygin gériis olarak
varligimi siirdiirmektedir. Dig ortam sartlarinda canhligimi kisa
siirede kaybeden D. fragilis trofozoitlerinin bir nematod olan E.

Tablo 1. Tan: yontemlerinin kargilagtirilmas:

Enterobius vermicularis | Dientamoeba fragilis
Selofan bant PZR Trikrom
Pozitif Pozitif
Pozitif n=28 (%37,84) n=3 (%4,05)
(n=74) Negatif Negatif
n=46 (%62,16) n=71 (%95,95)
Pozitif Pozitif
Negatif n=14 (%18,91) | n=1(%1,35)
(n=74) Negatif Negatif
n=60 (%81,09) n=73 (%98,65)
PZR: Polimeraz zincir reaksiyon

E. vermicularis
Pozitif (n=74), negatif (n=74)

vermicularis yumurtalar1 icerisinde korunarak mide asidinden
gectigi ve bagirsaklara ulastif: yaygin olarak kabul edilmektedir
(8). Cerva ve ark. (9) iki parazitin birlikteligini aragtirdiklar:
caligmalarinda 414  apendiks 6rnegini  incelemiglerdir.
Incelenen apendiks kesitlerinde D. fragilis %4,8, E. vermicularis
ise %8,7 oraninda pozitif bulunmusgtur. Ayrica iki parazitin
birlikteligi istatistiksel olarak anlaml bulunmustur. Nematod
yumurtalarimin D. fragilis bulagindaki roluni aragtiran Ockert,
saflastirdify E. vermicularis yumurtalarini oral yoldan alarak D.
fragilis ile kendisini enfekte etmistir (10). Tani yontemi olarak
PZRnin secildigi 2012-2017 tarihleri arasinda Avusturya'da
gerceklegtirilen aragtirmada D. fragilis pozitif 163 olgunun
retrospektif incelemesinde olgularin %23,3’iiniin eg zamanh
olarak E. vermicularis ile de enfekte oldugu gérilmustir (11).
Ulkemizde iki parazitin birlikteliginin incelemek amaciyla g
gin ard arda digk: ve selofan bant 6rnegi alinan olgularda, D.
fragilis ve E. vermicularis birlikteliginin istatistiksel olarak anlamh
oldugu (p<0,05) bildirilmigtir (12). Yaptigimiz ¢aligmada E.
vermicularis negatif olgulardan olusan kontrol grubundaki 74
olgunun 14u (%18,91) ve caligma grubundaki E. vermicularis
ile enfekte 74 olgunun 281 (%37,83) D. fragilis varlig: acisindan
pozitif bulunmustur. Kontrol grubundaki (E. vermicularis negatif)
olgularda D. fragilis saptanma orani E. vermicularis pozitif olgularin
yarist kadar olup saptanan deger istatistiksel olarak anlamh
(p<0,05) gkmugtir. Aymi parazitlerin birlikteliginin incelendigi
diger calismalar ile bulgularimiz benzerlik géstermektedir.

AY730405 Tip 1
14 DF400

21 DF400

23 DF400

103 DF400

106 DF400

111 DF400

116 DF400

120 DF400

133 DF400

135 DF400

137 DF400

138 DF400
105 DF400

132 DF400

113 DF400

144 DF400

163 DF400

171 DF400

151 DF400

153 DF400

161 DF400

1017 DF400

1019 DF400

1060

1061

1063

DFU37461 Tip 2

Sekil 1. Genotip 1 (AY30405) ve genotip 2 (DFU37461) ile elde

edilen AduDf14 ve AduDf138 dizilerinin evrimsel uzakliklar1

Tablo 2. Enterobius vermicularis ile Dientamoeba fragilis birlikteliginin degerlendirilmesi

Say1 % Say1 % Toplam x2 P
Pozitif 28 66,66 14 33,34 42 6,515 0,010
D. fragilis Negatif 46 43,40 60 56,60 106 - -
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Tablo 3. Yerlesim yeri ve cinsiyet ile Dientamoeba fragilis varlig arasindaki iligki

Dientamoeba fragilis
Pozitif (n=42), negatif (n=106)
Say1 % Say1 % Toplam x2 P
Kadin 17 40,48 50 47,17 67 0,544 0,460
Cinsiyet
Erkek 25 59,52 56 52,83 81 - -
il 12 28,57 34 32,09 46 - -
. flce 12 28,57 46 43,39 58 5,205 0,074
Yerlesim
Koy 18 42,86 26 24,52 44 - -

Tablo 4. Semptomlar ile Dientamoeba fragilis varlig: arasindaki iligkinin karsilagtirilmas:

Dientamoeba fragilis
Pozitif (n=42), negatif (n=106)

Semptom Say1 % Say1 % Toplam x2 P

Kagint1 12 21,05 45 78,05 57 1,139 0,237
Karin agris1 12 40 18 60 30 2,500 0,113
i;tah kayb1 10 21,27 37 78,73 47 1,709 0,191
Gaz 8 33,33 16 66,66 24 0,346 0,556
Bulanti-kusma 6 33,33 12 66,66 18 0,247 0,618
Kabizhik 3 50 3 50 6 1,438 0,230
ishal 2 16,66 10 83,33 12 0,881 0,347
Kilo kayb1 2 15,38 11 84,62 13 1,183 0,276

Farkl iilkelerde yapilan genotiplendirme ¢alismalarinda saptanan
D. fragilis izolatlarimin siklikla genotip 1'e ait oldugu goze
carpmaktadir. Genis kapsamli bir genotiplendirme ¢aligmasinda
D. fragilis ile enfekte olgularin digk: 6rneginden parazit DNA’'s1 elde
edilmisve SSUrRNA analiziyle D. fragilis genotipleri belirlenmistir.
Calismaya 30’u Avustralya, 19'u Brezilya, 37’si Italya ve 25%
Danimarka’da ikamet eden toplam 111 olgunun digki 6rnegi
dahil edilmis ve bunlarin 110’'ununda saptanan D. fragilis'lerin
genotip 1’e ait oldugu belirlenmistir (13). Asemptomatik 126
olgunun incelendigi 2015 tarihli Brezilya merkezli arastirmada
19 ornekte D. fragilis DNA's1 saptanmig ve yapilan sekans
analizinde tiim izolatlarin genotip 1’e ait oldugu belirlenmigtir
(14). Genotiplendirme konusunda yapilan bircok c¢aligmaya
benzer sekilde bizim aragtirmamizda da sekans analizi yaptigimiz
tum D. fragilis izolatlar1 genotip 1 olarak belirlenmistir. Yapilan
caligmalarda genotip 2'nin daha nadir saptanmasi sebebiyle bu alt
tipi yakalayabilmek amaciyla érneklem buyukliginin yapilacak
ileri tarihli calismalarda genisletilmesi gerektigi diisunilmustir.
D. fragilis'in patojenitesi hakkinda da farkh gériisler mevcuttur.
Bulundugu konakta siklikla asemptomatik olarak varhigini
sirdiirmesi parazitin apatojen olabilecegi veya apatojen alt
tiplerinin bulunabilecegi fikrini ortaya gikartmistir. Vietnam'da
klinik bulgular1 olan 180 olgu ile saglikl 88 olgunun digkis1 D.
fragilis DNA’sinin varlig: agisindan real-time PZR ile incelenmis,
asemptomatik olgularin %2,3’inde, semptomatiklerin ise
%2,1’inde D. fragilis DNA'sinin saptandigi rapor edilmistir. D.
fragilis pozitifligi ile klinik bulgular arasinda anlaml bir iligki
istatistiksel olarak saptanamamigtir (15).

Hollanda'da gastrointestinal sistem yakinmalar1 olan 132
olgu ile saghikh 77 olgu diskisinda real-time PZR ile D. fragilis
varligr arastirilmus, saglkl olgularda semptomatiklere kiyasla
parazitin daha yiiksek oranda saptandig bildirilmigtir (sirasiyla:

%50,6 ve %43,2). Caligmada ayrica klinik bulgular ile parazit
varligr arasinda anlaml bir iligkinin olmadigi vurgulanmistir
(16). Benzer gekilde ¢alismamizda da D. fragilis pozitifligi ile
semptomlar arasinda anlamli bir iligki saptanamamistir (p>0,05).
Bulgularimiz bu konuda yapilan diger calismalarla benzerlik
gosterse de calisgmamizdaki olgularin tip fakiiltesi hastanesine
degisik yakinmalarindan dolay1 bagvuran hastalardan olugmasi ve
D. fragilis varhgindan bagimsiz olarak olgularin tiimiintin en az
bir klinik bulgu géstermesi, D. fragilis pozitifligi ile klinik bulgular
arasinda anlaml bir iligki saptanamamasinin sebebi olabilecegi
digtinilmugtiir.

Ulkemizde boyama yéntemleri ile D. fragilis varliginin arastirildigt
caligmalarda parazitin prevalanst %0,2 ile %9 oranlarinda
degisen oranlarda rapor edilmistir (17,18). Orneklem seciminde
aragtirmamiza benzerlik gosteren bir calismada Celal Bayar
Universitesi Tip Fakiiltesi, Parazitoloji Laboratuvari’na gonderilen
400 digk: 6rneginin %8,8'inde D. fragilis saptandig: bildirilmistir
(19). Yaptigimiz bu calismada trikrom boyama metoduyla D.
fragilis varligini arastirdigimiz 148 diskinin %2,7’sinde parazit
trofozoitleri gériilmiis olup bu konuda iilkemizde yayinlanan diger
veriler ile buldugumuz oran benzerlik géstermektedir. Ancak D.
fragilis varhiginin aragtirildigi yontem olarak PZR baz alindiginda
bildirilen oranlar yiikselmektedir. Kurt ve ark. (20) 156 saghkh
olgudan aldiklar1 digki 6rnegini PZR ile D. fragilis DNA’sinin varlig
agisindan incelemis ve géniillillerin %26,9'unda parazit DNA’sinin
saptandigini  bildirmiglerdir. Olgularin saglikli géniillilerden
olusmasina ragmen saptanan yiksek pozitiflik orami dikkati
cekmistir (20). Tzmirde molekiiler yéntemlerin kullanildig1 bir
diger aragtirmada 292 olgu digkisinda PZR metodu ile D. fragilis
DNA’s1 arastirilmig ve 6rneklerinin %18,2’sinde beklenen boyutta
bant saptanmugtir (21). Caligmamiza dahil edilen érneklerde D.
fragilis varhg: PZR ile arastinldiginda 6érneklerin %28,37’sinde
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D. fragilis DNA'sinin oldugu gérilmiistir. Buldugumuz oranin
yapilan diger caligmalara oranla gérece fazla gikmasinin nedeni
olarak, calisilan 6rneklerinin yarisimin E. vermicularis pozitif
olgulardan elde edilmesinden kaynakl olabilecegi diigiinilmiigtiir.
Sadece E. vermicularis negatif olgular baz alindiginda 74 olgunun
%18,9'unda PZR ile D. fragilis varlig1 saptanmis olup bu oran
fzmir'de 2010 yilinda gerceklestirilen ¢aligma ile yakin benzerlik
gostermektedir. Tanida farkli metotlarin birlikte uygulandig:
calismalarda, kullamilan tani yéntemine gore saptanan D. fragilis
oranlarinin bariz olarak degistigi dikkat cekmektedir. Real-
time PZR, geleneksel PZR ve trikrom boyama yéntemlerinin
karsilastirildign aragtirmada Sivcan ve ark. (22) 121 olgunun
digki 6rnegini D. fragilis varhg agisindan incelemigtir. Parazitin
varhigini saptamada, real-time PZR ile 13 (%10,7), PZR ile 7
(%5,7) ve trikrom boyama ile iki (%1,7) olgunun digkisinda D.
fragilis saptandig: bildirilmistir (22).

SONUC

Laboratuvar tamisinda siklikla boyama ve kiltir yontemleri
kullanilan D. fragilis'in nativ-lugol gibi direkt mikroskobik yontemler
altinda tespit edilmesi olduk¢a giictir. Molekiiler tekniklerin
gelismesi, kolay ulagilabilir ve uygulanabilir olmasiyla birlikte
D. fragilis tanisinda bu tekniklerin kullanim1 yayginlasmaktadr.
Calismarmizda D. fragilis'in siklikla E. vermicularis pozitif olgulara
eslik edebilecegi gorilmis ve bu olgularda D. fragilis varliginin
arastirilmas: gerektigi vurgulanmistir. Ayrica rutin uygulamada
tamsi siklikla atlanabilen bir protozoon olan D. fragilis'in
tanisinda yitksek 6zgiillitk ve duyarliliga sahip PZR, real-time PZR
gibi molekiiler yontemlerin yanhs sonuglari énlemek amaciyla
kullanilmasinin yararl olabilecegi dusiinulmistir. Asemptomatik
ve farkli bulgulara sahip semptomatik olgularin tiimiinde
saptanan D. fragilis suglarinin ayni genotipe sahip olmasi, D.
fragilis'in patojen ve apatojen farkhi genotiplerinin olabilecegini
disiindiirmekte ve bu konuyla ilgili yapilacak yeni ¢alismalarin
gerekliligini géstermektedir.
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Universitesi, Tip Fakiiltesi Dekanhg1 Girisimsel Olmayan Klinik
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Kistik Ekinokokkozisli Hastalarin Takibinde Yeni
Multiepitop Rekombinant Peptit Antijeninin Kist
Sivis1 Antijeni ile Karsilagtirilmasi

Comparison of the New Multiepitope Recombinant Peptide Antigen with
Cyst Fluid Antigen in the Follow-up of Patients with Cystic Echinococcosis
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Amag: Calismada, kistik ekinokokkozisli (KE) hastalarin takibi, enfeksiyonun prognozu ve tekrarlayan kistlerin miimkiin olan
en kisa siirede tespiti konularinda degerlendirme imkan: sunulmaktadir. Ayrica, yeni multiepitop rekombinant peptit (recDipol)
antijeninin cerrahi veya perkiitan aspirasyon enjeksiyon reaspirasyon islemi uygulanan KE'li hastalarin takibindeki performansinin
degerlendirilmesi amaglanmigtir.

Yontemler: Calismamizda, 28 KE hastasina ait toplam 137 kan 6rnegi IgG-ELISA yéntemi ile, recDipol ve kist swvist (KS)
antijenleri kullamlarak degerlendirilmigtir. Hastalar es zamanl olarak girisimsel radyoloji bélumiinde ultrasonografi ile niiks
acisindan kontrol edilmigtir.

Bulgular: Takip siireleri boyunca 28 takip hastasinin seropozitivite oranlari aylara gore degiskenlik géstermigtir. Bu hastalarin
operasyon sirasinda alinan kan érnekleri incelendiginde, 4'uniin (%14,28) KS-ELISA ile, 9unun (%32,14) recDipol-ELISA ile
seronegatif oldugu tespit edilmistir. Tum takip stiresi boyunca seronegatif hasta sayisi ise KS-ELISA ile 1 (%3,5), recDipol ELISA
ile 6 (%21,4) olarak kaydedilmistir.

Sonug: RecDipol ELISA ile hastalardan ilk tanida ve tiim takip boyunca alinan kan érneklerinde belirlenen seronegatif hasta
sayisinin, KS-ELISA ile belirlenenden fazla olmasi, recDipol antijeninin hasta takibinde beklenen performans: gostermedigi
seklinde degerlendirilmistir. Calismada elde edilen bu sonuglar, KE hastalarinin tamisinda ve takibinde altin standardin
goruntiileme yoéntemleri oldugu ve paralelinde tan: performans: geligtirilmis rekombinant antijenlerle daha uzun sureli hasta
takibinin yapilmas: gerektigi seklinde yorumlanmusgtir.

Anahtar Kelimeler: Kistik ekinokokkozis, serolojik tani, hasta takibi, kist sivisi, multiepitop recombinant peptit antijeni

ABSTRACT

Objective: The follow-up of patients with cystic echinococcosis (CE) offers the opportunity of evaluating the prognosis of the
infection as well as detecting relapse. This study aimed to evaluate the performance of the new multiepitope recombinant peptide
(recDipol) antigen in the follow-up of CE patients treated by surgery or percutaneous aspiration injection respiration.

Methods: A total of 137 blood samples from 28 patients were evaluated by IgG-ELISA method using recDipol and hydatid fluid
(HF) antigens. The patients were simultaneously checked for recurrence by ultrasonography.

Results: The seropositivity rate of the 28 patients varied considerably during the follow-up. When the first blood of the patients
was evaluated, 4 (14.28%) were seronegative by HF-ELISA and 9 (32.14%) were recDipol-ELISA. During the entire follow-up, only
1 (3.5%) and 6 (21.4%) patients were seronegative by HF-ELISA and recDipol ELISA, respectively.

Conclusion: We found that recDipol did not perform as expected in the follow-up due to the higher number of seronegative
patients compared to HF-ELISA in the first blood and during the entire follow-up. Our results suggest that imaging methods are
gold standards in the diagnosis and that, in parallel, longer-term patient follow-up is required with recombinant antigens that have
an improved diagnostic performance.

Keywords: Cystic echinococcosis, serodiagnosis, follow-up, cyst fluid, multiepitope recombinant peptide antigen
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GIRig

Kistik ekinokokkozis (KE), Echinococcus cinsine ait sestodlardan
E. granulosus'un larval formunun neden oldugu o6nemli bir
halk saghg1 sorunu olarak bildirilmistir (1-3). Kozmopolit bir
dagilim gosteren KE, Antarktika kitas: hari¢ tium kita iilkelerinde
gorilmektedir (4). Enfeksiyon enfekte kopek, kurt gibi
karnivorlarin digkisiyla atilan parazit yumurtalarinin ara konak
olan insan ve koyun, keci, sigir, domuz gibi ¢iftlik hayvanlan
tarafindan agiz yoluyla alinmasiyla meydana gelmektedir (3).
Yumurtadan ¢ikan onkosferin bagirsak duvarim gecerek kan ya
da lenf yoluyla farkli i¢ organlara yerlesmesi sonucunda hidatik
kistler sekillenmektedir (5). Her tiir organda tutulum gosterebilen
hidatik kistler en ¢ok karaciger (%52-77), takiben akciger (%10-
40) ve nadiren diger organ (%10) tutulumu géstermektedir (6).
KE enfeksiyonunun ¢ncelikli tanisimin klinik bulgulara ve
ultrasonografi (USG), bilgisayarli tomografi veya manyetik
rezonans gorintiileme gibi goériintiileme yéntemlerine dayandig
bildirilmigtir (7). Enfeksiyonun erken déneminde klinik bulgulara
dayall tanimin zor olmasi nedeniyle KE tamisinda standart bir
yaklagim olarak géruintileme yoéntemleri ile serolojinin birlikte
kullanilmas: énerilmektedir (8).

KE enfeksiyonu ile ilgili yaganan sorunlardan birinin de niiks
ihtimali oldugu bildirilmigtir. KE hastalarinda enfeksiyonun,
cerrahi miidahale sonrasi %2 ile %24, perkiitan aspirasyon
enjeksiyon reaspirasyon (PAIR) islemi sonras: <%15 ve albendazol
(ABZ) ile tedavi sonrasi %25 oraninda enfeksiyonun tekrarlama
ihtimalinin bulundugu belirtilmistir (9-11).

Hasta takibi, tekrarlayan kistlerin en kisa siirede tespiti ve
enfeksiyonun prognozunun degerlendirilmesine imkan sundugu
icin giderek 6nem kazanmaktadir (12,13). Hasta takibinde
agirhkl olarak goriintileme yoéntemleri kullamildigi ancak
bu yontemlerle kistlerin canhlifinin ve yeni gelisen kistlerin
belirlenmesinde sorunlar yasandig: bildirilmigtir. Bu nedenle
hasta takibinde gorintileme yontemleri ile birlikte serolojik
yontemlerin kullamlmasimin  niikstin  belirlenmesinde 6nemli
oldugu belirtilmistir (14).

Serolojik yontemlerde temel antijenik kaynak olarak ¢ogunlukla
kist sivisi (KS) antijeni kullanilmaktadir. KS’nin laboratuvar
ortaminda uretilememesinden dolayi, standardizasyonunun
oldukga zor oldugu ve farkh laboratuvarlarda farkh sensitivite ve
spesifite degeri verdigi bildirilmistir (15,16). Ayrica KS antijenine
karsiolugan antikorlarin uzun siire dolagimda kalmasi bu antijenin
hasta takibinde kullaniminda dezavantaj olugsturmaktadir (17).
Hasta takibinde yaganan bu sorunu gidermek amaciyla yapilan
caligmalarda, rekombinant antijenlere kargi uretilen spesifik
antikor konsantrasyonlarimin KS antijenine kargi iretilenlere
oranla daha hizhi diigts gozlendigi bildirilmigtir (17-19).

Bu caligmada, KE'li hastalarin takibinde yeni multiepitop
rekombinant peptit (recDipol) antijeninin KS antijeni ile
kargilagtirilmas: amag¢lanmigtir.

YONTEMLER

1. Calismada Kullanilan Serum Orneklerinin

Toplanmasi

Caligmaya Ege Universitesi Tip Fakiiltesinde cerrahi veya PAIR
islemi uygulanan ve kist evresi bilinen hastalar dahil edilmistir.
Her bir hastanin bilgilendirilmis onamlarn alnmigtir. Her

hastadan operasyon aninda, operasyondan sonra 3. ay, 6. ay
ve calisma suiresince 6’sar aylik periyodlarla 5 mL kan 6rnegi
alinmistir. Bitiin kan 6rneklerinin serumlar: ayrildiktan sonra
kullanilincaya kadar -20 °C'de muhafaza edilmistir. Hastalarin
takip siiresince es zamanli olarak girisimsel radyoloji bolimiinde
niiks agisindan USG ile degerlendirilmesi amaglanmgtir.

2. Antijenler
2.1.KS

KS antijeni i¢cin enfekte koyunlarin karacigerinde bulunan hidatik
kistler kullamlmigtir. Hidatik kist icerigi aseptik kosullarda
aspire edildikten sonra protoskoleks varhg agisindan 1k
mikroskobunda degerlendirilmigtir. Kist icerigi, icerisindeki
partikillerin uzaklagtirilmas: amaciyla 3,000 rpm'de 5 dakika
santrifiijlenmis ve iist siv1 (KS) -20 °C’de saklanmigtir.

2.2. RecDipol

RecDipol antijeninin eldesinde immiinodiagnostik degeri oldugu
bildirilen ve rekombinant olarak tiretilmesi 6nerilen Ag5, AgB2 ve
Ag5 antijenleri kullanilmigtir (20,21). Calismamizda AgB1, AgB2
ve Ag5 antijenlerinin en immiinodominant epitoplarini iceren gen
bélgelerinin pGEX-4T3 ekspresyon vektériinde sirali klonlamasi
ile tek bir antijen (recdDipol) eldesi amaglanmugtir.

RecDipol elde edilmesinde uygulanan tim teknikler, Prof.
Dr. Mar SilesLucas yonetiminde, IRNASA Enstitisi'nde
gerceklestirilmigtir. RecDipol'in elde etme prosediirii, Sanchez-
Ovejero ve ark. (22) tarafindan yayimnlanan makalede ayrintih
olarak agiklanmigtir. Yayinlanan c¢alismadan farkli olarak
¢6zunebilir proteinin saflastirma asamasinda elektroeliisyon
yerine Glutathione-Sepharose® 4B (GE healthcare, 17-0756-01)
kullanilmugtir. Saflagtirlmig proteinin (recDipol) konsantrasyonu
Bradford yontemi ile degerlendirilmistir.

3. ELISA Yontemi

ELISA protokolunde, checkerboard titrasyon yéntemi ile farkl
antikor, serum ve antijen konsantrasyonlar: kullanilarak optimal
kogullar belirlenmigtir. ELISA plakalari (NUNC, A649246),
phosphate buffered saline (PBS) ile seyreltilmis antijenler (KS: 10
pL/mL, recDipol: 0,4 ug/mL) ile kaplanms ve 4 °C’de gece boyunca
inktibe edilmigtir. Bloklama agamas1 15 dakika siireyle %5 kazein-
PBS kullanilarak yapilmigtir. Bloklama soliisyonu ile 1:100 oranda
serum seyreltme iglemi yapildiktan sonra her bir serum ¢ift cukur
olacak sekilde plaklara aktarilmigtir. Plakalar, oda sicakliginda
plaka calkalayici tizerinde 30 dakika siireyle inkiibe edilmis ve
ardindan 3 kez PBS ile yikanmgtir. Konjuge asamasinda bloklama
soliisyonu ile 2:11.000 oraninda sulandirilan keciden iiretilen
alkalen fosfataz (AP112A, Merck) her bir ¢ukura 100 pL olacak
sekilde aktarilmigtir. Plaklar 30 dakika boyunca oda isisinda
plaka calkalayia iizerinde bekletildikten sonra 3 kez PBS ile
yikanmugtir. Daha sonra 11 mL substrat soliisyonundan [11 mL
4-diethylamino-2-butanol (DEAB-Merck 8.03116.1000)] + 0,011
gr p-nitrophenyl phosphate-(p-NPP-N4645 SIGMA) her ¢ukura
100%r pL aktarilmigtir. ELISA plaklar: renk degisimi gozlenene
kadar oda 1sisinda ve karanlik ortamda bekletilmistir. Kromojenik
degisiklikler, ELISA plaka okuyucusunda (Bio-Tec/uQUANT,
MQX200) 405 nm’de degerlendirilmistir.

ELISA testinin sonuglar1 yorumlamirken her bir hastaya ait
optik dansite (OD) degerinin kullamildig: “serolojik indeks (SI)”
formiiliinden faydalamilmigtir. (NK-S)/(NK-PK) x100 formiilii
kullanilarak SI hesaplanmistir (NK: Negatif kontrol, PK: Pozitif
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kontrol, S: Serum). NK olarak on saglikli bireye ait serumlarin
(OD degeri 0,1-0,2 arasinda olan) esit oranda birlestirilmesiyle,
PK olarak da on tane KE hastasina ait serumlarin (OD degeri
0,4-0,5 arasinda olan) esit oranda birlegtirilmesiyle elde edilen
havuz kullanilmigtir. Boylece OD degerindeki test sartlarina
bagh degismelerden etkilenmeden her plak kendi o6zelinde
degerlendirilmistir.

istatistiksel Analiz

ELISA testi degerlendirilirken esik deger olarak SI olarak 50
degeri kabul edilmistir. Bu SI esik degeri Hernandez-Gonzélez ve
ark. (19) tarafindan ROC analizi kullanilarak hesapladiklar1 deger
ile uyumludur. OD degerleri SI (50) ve iistii olan serumlar pozitif
olarak degerlendirilmisgtir. SI degeri 50 ve iistii olan KE hastalar
“gercek pozitif”, SI degeri 50'nin altinda degerlendirilen KE
hastalarn “yalana negatif” olarak degerlendirilmistir. RecDipol-
ELISA ve KS-ELISA yontemleri ile her bir hasta grubu arasindaki
seropozitifligi karsilagtirmak icin ki-kare testi ve performansini
hesaplamak icin t-testi kullamilmigtir. P<0,05 degerleriistatistiksel
olarak anlamli kabul edilmigtir.
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BULGULAR

Calismaya dahil edilen 28 takip hastasimin 12’si (%48,85) erkek,
16’s1 (%57,14) kadin hastadan olugsmaktadir. Hastalardan 15’inde
(%53,57) tek kist yerlegimi goriilirken 13tinde (%46,42) coklu
kist bulundugu gorulmustiir. Birden fazla kist yerlesimi bulunan
hastalarda karaciger ve akciger tutulumu birlikte goérilmiistiir.
Ayrica ¢oklu kisti bulunan hastalar aktif kistlerinin ézelliklerine
gore degerlendirilmigstir. Buna gére 28 takip hastasindan 18’inin
(%64,2) CE1, 8inin (%28,57) CE2, 1'inin (%3,57) CE3A, 1’inin
(%3,57) de CE3B evresine sahip oldugu kaydedilmigtir. Hidatik
kistlerin organ yerlesimine gore dagilimlari incelendiginde 22
(%78,57) hastada KC yerlesimi gorilurken 6 (%21,42) hastada
AC veya diger organ tutulumlari gézlenmistir.

Tablo 1. Takip stiresi ve hasta sayis1

28 takip hastasindan 2’sinin cerrahi ya da PAIR islemi éncesinde
ve sonrasinda ABZ tedavisi uygulanip uygulanmadigi bilgisine
ulagilamamugtir. Operasyondan 6énce 10 hastaya (%38,46) ABZ
tedavisi uygulanmadigi, 16’sinin (%61,53) ise degisen suirelerde
ABZ kullandig1 kaydedilmistir. Operasyondan sonra ise 4 hastaya
(%15,38) ABZ tedavisi uygulanmadigy, kalan 22 hastanin (%84,6)
ise degisen siirelerde ABZ tedavi aldig kaydedilmistir.

RecDipol Antijenin Hasta Takibindeki Performansi

Galismamizda 28 takip hastasina ait toplam 137 serum
ornegi IgG-ELISA yoéntemi ile degerlendirilmistir. Bu hastalar
nitks agisindan eg zamanli olarak USG ile kontrol edilmigtir.
Galismanin tez siiresince yapilmasindan dolay: énerilen siirede
hasta takibi yapilamamig ve hastalar iyilesen iyilesmeyen diye
gruplandirilamamigstir. Hasta sayisi ile takip stureleri Tablo 1'de
6zetlenmigtir.

28 takip hastasinin tiim takip siirecince seropozitivite durumlar:
olduk¢a degiskenlik gostermis ve aylara gore seropozitivite orani
Tablo 2'de 6zetlenmisgtir.

28 takip hastasinin 4’iintin (%14,28) operasyon sirasinda alinan ilk
kan 6rnekleri HF-ELISA ile seronegatif olarak degerlendirilirken,
bu hastalardan 3’iniin 3. ayda seropozitife dénduga gorilmustar.
Bu agdan recDipol-ELISA sonuglar1 degerlendirildiginde 9
hastanin ilk kan 6rnekleri seronegatifken, bu hastalardan 3’u
takip eden aylarda seropozitif olarak degerlendirilmisgtir.

Tuam takip boyunca seronegatif olarak degerlendirilen hasta sayis:
recDipol-ELISA ile 6, KS-ELISA ile 1 olarak kaydedilmis ve bu
hastalarin klinik 6zellikleri Tablo 3’te detayl olarak verilmistir.
Goklu kist yerlesimi goriilen hastalar aktif kistlerinin 6zelliklerine
gore degerlendirilmistir.

Tam takip siiresince seronegatif olarak degerlendirilen
hastalar disginda 5 (%17,85) hasta KS-ELISA ile 6 (%21,42)
hasta ise recDipol-ELISA ile takip sonunda seronegatif olarak
kaydedilmistir. Bu hastalardan ikisi her iki antijenle de takip
sonunda seronegatif olarak degerlendirilmistir. Calisma sonunda
hastalarin seropozitivite durumu Tablo 4’te 6zetlenmisgtir.

Takip sonunda seropozitif olarak degerlendirilen hasta sayis1 KS-
ELISA ile 22 (%78,57) iken recDipol-ELISA ile 16 (%57,17) olarak
degerlendirilmistir. 15 hasta takip sonunda her iki antijenle
de seropozitif olarak degerlendirilirken bu hastalarin hepsinin
aktif kistleri KC yerlesimli olup 10’unda ise ¢oklu kist yerlesimi

Takip siiresi 6-11ay | 12-23ay | 24-36 ay | Toplam g('jrl'.'llmii$t1"1r. o § o o
w10 109 o0y 2 | [ bonwes st ok et bl 0
Tablo 2. Yirmi sekiz takip hastasinin aylara gére seropozitivite orani

Hasta sayis1 (%)
Test KS-ELISA RecDipol ELISA
SI aralig: 200< 100-200 | 50-100 | <50 (n) | Toplam (p) | 200« 100-200 | 50-100 | <50 (n) Toplam (p)
0. giin (n=28) (%) 5017,8) | 12(42,8) | 7(25) 4(14) 24 (85,7) 8(28,5) | 3(10,7) 8(28,5) | 9(32) 19 (67,8)
3.-5. ay (n=20) (%) 6 (30) 8 (40) 6 (30) 0(0) 20 (100) 4 (20) 3(15) 7 (35) 6 (30) 14 (70)
6.-11. ay (n=24) (%) 4(16,6) | 13(54) 4(16,6) | 3(12,5) | 21(87,5) 5(20,8) | 5(20,8) 5(20,8) |9 (37,5) 15 (62,5)
12.-17. ay (n=20) (%) | 1(5) 11 (55) 4 (20) 4(20) 16 (80) 5(25) 7 (35) 2 (10) 6 (30) 14 (70)
18.-23. ay (n=14) 0 (0) 5(35,7) 5(35,7) | 4(28,5) |10 (71) 2(14) 3(21) 1(7) 8(57) 6 (42,8)
24.-29. ay (n=17) 0 (0) 9(52,9) 3(17,6) |59 12 (70,5) 4(23,5) | 1(5,8) 2(11,7) | 10(58,8) | 7(41)
30.-36. ay (n=14) 2 (14) 6(42,8) 4(28,5) | 2(14) 12 (85,7) 2 (14) 2 (14) 5(35,7) | 5(35,7) 10(71,4)
SI: Serolojik indeks, N: Seronegatif, P: Seropozitif, RecDipol: Multiepitop rekombinant peptit
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Tablo 3. Tum takip boyunca KS ve recDipol-ELISA ile seronegatif olarak degerlendirilen hastalarin klinik ézellikleri

::;:)sr:egatif hasta Kist sayis1 | Kist yerlesimi Kist bityiiklagii Kist evresi | 0.0. ila¢ kullanimi :ﬁl;‘l::fm
KS (1) 2 AC ) CE1 Yok 2 ay
recDipol (6) 1 AC o) CE1 Yok lay

1 AC B CE2 10 giin 1yl

2 AC 0] CE1 1 hafta Devam

1 KC B CE1 Yok 1ay

1 KC - CE2 6 ay Yok

2 KC B CE2 Yok 6 ay
50 mm >/kiiciik (K), 50 mm< . <100 mm/orta (0), 100 mm </biiyiik (B), O.0: Operasyondan énce, O.S: Operasyondan sonra, AC: Akciger, KC: Karaciger, RecDipol:
Multiepitop rekombinant peptit

Tablo 4. Takip siiresi sonunda hastalarin seropozitivite
durumu

Seropozitivite durumu KS (%) D
(%)

Tam takip boyunca seronegatif hasta 1(3.57) 6(21.42)

sayis1

Takip sonunda seronegatif olan hasta 5(17.85) | 6(21,42)

sayis1

Takip sonunda seropozitif olan hasta 22 (78.57) | 16 (57.14)

sayis1

Toplam 28 28

KS: Kist svis1, RecDipol: Multiepitop rekombinant peptit

veya kademeli azaldig: gorulmustiir. Takip sirasinda seropozitivite
oraninda KS-ELISA ile 5. ve 6. kontrollerde 2. grup kontrol
ile karsilastirildiginda anlaml seviyede bir dists saptanirken
(p<0,05), recDipol-ELISA ile de benzer bir durum saptanmasina
ragmen bu istatiksel olarak anlamli bulunmamigtir (Grafik 1).

Uc y1l boyunca takibi yapilan ve PAIR islemi sonras1 6 ay siiresince
ABZ tedavisi uygulanan bir hastanin son kontrol kaninin SI
degerinde her iki antijen kullanilarak yapilan ELISA'da artis
gorilmiistir. Hastanin son USG kontrolinde ise operasyon
yerinde ya da bagka boélgede yeni bir kist olusumu gériilmezken
mevcut kistinin kistin solifiye oldugu bildirilmistir. Bu hastanin 3
yil ELISA y6ntemi ile takibi yapilan hastanin her iki antijen ile SI
degerindeki degisme Grafik 2'de verilmistir.

28 takip hastasinin 16’sinda (%57,17) KS-ELISA ile 15’inde
(%53,57) recDipol-ELISA ile 3 ve/veya 6. aylarinda SI degerlerinde
artig gozlenmistir.

Hastalarin operasyondan 6nce ve sonra ABZ kullanimanin SI
degerleri tizerine etkisi incelenmigtir. Operasyondan énce ABZ
kullanmayan 10 hastadan 3’iniin operasyon sirasinda alinan
kan ornegi KS-ELISA ile seronegatifken (2’si sonraki aylarda
seropozitif), 4 hastanin da recDipol-ELISA ile seronegatif (1'inin
sonraki aylarda seropozitif) oldugu gérilmistir.

Operasyondan sonrasit ABZ tedavisi almayan 4 hastadan 3t takip
sonunda her iki antijenle seropozitif olarak degerlendirilirken,
kalan 1 hasta ise HF-ELISA ile seropozitif, recDipol- ELISA ile tiim
takip boyunca seronegatif olarak kaydedilmistir.

Operasyondan sonra degisen siirelerde ABZ tedavisi uygulanan
22 hastanin seropozitiflik durumu oldukca degiskenlik
gostermigtir. Bu hastalardan 1'i tiim takip boyunca KS-ELISA ile
seronegatifken, 4 hasta takip sonunda seronegatif ve 17 hasta
da takip sonunda seropozitif olarak degerlendirilmigtir. Aym
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Grafik 1. KS-ELISA ve recDipol-ELISA ile hasta takiplerindeki

seropozitiflik oranlar
KS: Kist sivis1, RecDipol: Multiepitop rekombinant peptit
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Grafik 2. Takip sonunda serolojik indeks (SI) degeri yiikselen

hastanin aylara gére SI degerinin dagilimi
KS: Kist sivis1, RecDipol: Multiepitop rekombinant peptit

hasta grubundan 5 hasta recDipol-ELISA ile tiim takip boyunca
seronegatif degerlendirilirken, 5 hasta takip sonunda seronegatif,
12 hasta ise seropozitif olarak tespit edilmistir.

Ayrica 25 takip hastasinin girisimsel radyoloji bélumunde USG
ile kontrolleri yapilmigtir (2 takip hasta USG kontrollerini dig
merkezde gerceklestirdigini beyan etmis, bir hasta ise takibini
biraktig: icin bilgi alinamamugtir). Yirmi beg hastanin radyoloji
bsliimiinde USG kontrollerinde operasyon yerinde ya da baska
bolgede yeni bir kist olusumu gérilmezken iglem uygulanan
kistlerin solifiye ya da kalsifiye oldugu bildirilmisgtir.
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TARTISMA

Caligmamizda, cerrahi veya PAIR islemi uygulanan 28 KE
hastasinin ELISA yéntemi ile yeni recDipol ve KS antijenleri
kullanilarak ¢aligma stresince takibi yapilmigtir.

Tedavi edilen KE hastalarin takibinde serolojik yéntemlerin
yeri tzerine c¢aligmalar ve tartismalar devam etmektedir. Ben
Nouir ve ark’nin (17) tedavi edilen 40 KE hastas: ile yaptig
takip caligmasinda hastalarin %381 ELISA-recP29 ile %27’si
immunoblotting- recP29 yontemiyle tim takip boyunca
seronegatif olarak degerlendirilmistir. Seronegatiflik gosteren
hastalarin  tamisinda ve takibinde serolojik yéntemlerin
kullanilmasinin uygun olmadig: ve bu hastalarin géruntileme
teknikleri ile takibinin yapilmasi gerektigi bildirilmistir (17).
Stojkovic ve ark.nin (23) yaptig1 hasta takibinde ise rekombinant
antijen ile seronegatif olarak degerlendirilen iki hastanin
goruntileme teknigi ile kontrolinde niiks hastasi oldugu
gosterilmigtir. Calismamizda ise 1 hasta (AC yerlesimi) KS-ELISA
ile 6 hasta (3 KC ve 3 AC yerlesimli) ise recDipol-ELISA ile tiim
takip boyunca seronegatif olarak degerlendirilmistir. RecDipol-
ELISA ile ilk kan 6rneginde ve tum takip boyunca seronegatif
hasta sayisinin KS-ELISA sonuglarina oranla fazla olmasi bu
antijenin siirlilig: olarak degerlendirilmistir.

Cerrahi operasyon sonrasi goriintileme teknikleri ile takibi
yapilan ve operasyon bélgesinde veya bagka yerlesim yerinde yeni
bir kist olusumu géstermeyen hastalarin ¢cogunlugunun 5 yil ve
daha uzun siirede seronegatif oldugu bildirilmigtir (23).

Niiksti bulunmayan hastalarda takip siiresi sonunda seronegatif
olarak degerlendirilen hasta sayis1 rekombinant antijenler ile
daha fazla iken ilk tam sirasinda seronegatif hasta sayisinin da KS
antijenlerine oranla rekombinant antijenlerde daha fazla oldugu
bildirilmigtir (23). Ben Nouir ve ark.min (17) tedavi uygulanan
40 KE hastasi ile yaptig1 takip calismasinda 25 hastanin ilk tam
kan 6rneginin recP29-ELISA ile pozitif degerlendirildigi ve 5 yillik
takip sonunda degisen siirelerde tamaminin seronegatif oldugu
bildirilmistir. KS -ELISA ile bu hasta grubunun sadece %10’unun
takip sonunda seronegatif olarak degerlendirildigi bildirilmigtir
@an.

Caligmamizda ise tim takip stresince seronegatif olarak
degerlendirilen hastalar disinda 5 (%17,85) hasta KS-ELISA ile 6
(%21,42) hasta ise recDipol-ELISA ile takip sonunda seronegatif
kaydedilmigtir (SI>50). Hasta takibinde AC kisti bulunan
hastalarin KC kisti bulunanlara oranla antikor konsantrasyonun
da daha hizli azalma oldugu bildirilmigtir (24). Calismamizda
takip siiresinin kisith olmasi ve takip sonunda seronegatif olan
hasta sayisinin az olmas: nedeniyle organ yerlesimi ve antikor
titresinde azalma arasindaki iligki degerlendirilememistir.
Calismamizin sonuglarina goére, KS-ELISA ile 22 (%78,57),
recDipol-ELISA ile 16 (%57,17) hasta takip sonunda seropozitif
olarak degerlendirilmistir. Bu hastalardan 15inin her iki
antijenle takip siiresi sonunda seropozitif oldugu goralmustiir.
Takip stiresinin kisith olmasindan dolay: pozitif hasta sayisinin
her iki antijenle fazla oldugunu dusiinmekteyiz. Bu hasta
grubunun aktif kistleri KC yerlesimli olup 10’'unda birden fazla
kist bulunmaktadir. Sonuglarimiz daha ¢énce yapilan benzer
caligmalarda (19,25,26) belirtildigi gibi KC yerlegimli ve/veya
birden fazla kisti bulunan hastalarda antikor seviyesinin yiiksek
oldugu bilgisini desteklemektedir. Ayrica ¢oklu KC kisti bulunan
bir hastanin takip sonunda her iki antijenle de SI degerinde artig

gorulmis ve niiks agisindan stipheli degerlendirilmistir. Hastanin
son USG kontroliinde ise operasyon yerinde ya da bagka bélgede
yeni bir kist olusumu gorilmezken iglem uygulanan kistlerin
solifiye oldugu bildirilmigtir. Hasta kan sonuglari hakkinda
ve USG kontrollerine devam etmesi gerektigi konusunda
bilgilendirilmigtir.

Hasta takibi tzerine yapilan bir c¢aligmada, recP29-ELISA ile
baslangicta seropozitif olarak degerlendirilen 25 hastadan
%80’ninin iglem sonrasi ilk 6 ayda IgG sevilerinde artig gorildigu
bildirilmigtir (17). Bizim ¢aligmamizda ise 28 takip hastasinin
16’sinda (%57,17) KS- ELISA ile 15’inde de (%53,57) recDipol-
ELISA ile 3. ve/veya 6. aylarda SI degerlerinde artig gozlenmistir.
Bu durumun KS antijeninin operasyon sirasinda dolagima
katilmas: ve immiin sistemi tetiklemesinden kaynakli oldugu
bildirilmigtir (27). Calismamizda hastalarin takip periyotlar
arasindaki seropozitivite oranlar1 kargilagtirilmigtir. KS-ELISA ile
5. ve 6. kontrollerde goriilen seropozitivite oraninda 2. kontrole
oranla azalma gériilmiis olup bu fark istatistiksel olarak da anlaml
bulunmugtur (p<0,05). Bu durum operasyon sirasinda dolagima
katilan KS antijenlerine kars1 olusan spesifik yanitin operasyonu
takip eden ilk aylarda arttig1, sonraki aylarda azalmaya bagladig:
actklamas: ile paralellik géstermektedir (27). Benzer durum
recDipol-ELISA ile saptanmasina ragmen bu farklilik istatiksel
olarak anlamli bulunmamigtir.

Galismamizda ABZ kullanimi ve immiin yamt tzerine etkisi de
degerlendirilmigtir. Ben Nouirveark. (17) cerrahi tedaviuygulanan
34 takip hastasindan 12’sinin takip sonunda seronegatif olarak
kaydedilmistir. Ayn1 caligmada cerrahi ve ABZ tedavisi birlikte
uygulanan 6 hastanin tamaminin takip sonunda seropozitif
oldugu, bu farklihgin istatistiksel olarak degerlendirildiginde
anlaml bulunmadig bildirilmigtir (17).

Bizim sonuglarimizda ise operasyon sonrast ABZ kullanmayan 4
takip hastasinin (bir hasta recDipol-ELISA ile tiim takip boyunca
seronegatif degerlendirilimesi diginda) hepsi takip sonunda
her iki antijen ile de seropozitif olarak degerlendirilmigtir.
Operasyondan sonra ABZ kullanan hastalarin seropozitiflik
durumu oldukea degiskenlik géstermis olup sonuglar bslimiinde
detaylandirilmigtir. Sonuglarimiza gére ilag kullanimi ile hasta
takibi arasinda anlamli bir iligki bulunamamigtir

KE hastalarinin serolojik takibinde uygun tam arac arayisi
devam etmektedir. Calismamizda ELISA yontemi ile E. granulosus
spesifik IgG tespiti yapilmis olup IgE, IgM, IgG2 ve IgG4’un
kullanimin hasta takibinde faydali olabilecegi bildirilmistir.
Ayrica spesifik sitokinlerin ve sitokin seviyelerindeki degisimlerin
belirlenmesinin hasta takibinde énemli bir potansiyele sahip
olabilecegi belirtilmigtir (16).

SONUC

Ozetle, takip siiresinin ve hasta sayisinin kisith olmasindan
dolay1 recDipol’in hasta takibindeki performans: hakinda tam bir
degerlendirme yapilamamugtir. Ancak ilk KE tanisi konuldugunda
hastalardan alinan kan o6rneginde ve tum takip boyunca
seronegatif hasta sayisinin KS-ELISA'dan fazla olmasi nedeniyle
beklenen performansi géstermedigi seklinde yorumlanmigtir. Bu
nedenle, daha fazla hasta ile uzun sireli serolojik ve radyolojik
takibin KE hastalarinin tamisinda ve takibinde yararhi olacag:
distiniilmektedir.
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Amag: Bursa Uludag Universitesi Saglik Uygulama ve Aragtirma Merkez Hastanesi'ne kistik ekinokokkoz (KE) siiphesiyle bagvuran
hastalarda indirekt hemagliitinasyon (IHA) test sonuglarinin geriye yonelik olarak incelenmesi amaglanmugtir.

Yontemler: Merkezimizin seroloji laboratuvarinda serum ornekleri ticari Cellognost® echinococcosis IHA (Siemens Healthcare
Diagnostics, Marburg, Germany) testi ile tiretici firmanin 6nerdigi prosedire gére ¢aligilmigtir. [HA testinde >1:64 serum titreleri
pozitif olarak kabul edilmisgtir.

Bulgular: Calismada KE siipheli 1,072 hastanin 213’tinde (%19,9) IHA yéntemi ile seropozitiflik saptanmugtir. Seropozitiflik
saptanan hastalarin 120’si (%56,3) kadin, 93t (%43,7) erkek olarak belirlenmigtir. Her iki cinstede en fazla pozitiflik orani1 20-29
yas grubunda (kadinlarda %22,5, erkeklerde %14,1) grubunda elde edilmisgtir.

Sonug: KE'nin iillkemizde oldugu gibi ilimizde de halk saglig1 sorunu olarak énemini korudugu sonucuna varilmistur.

Anahtar Kelimeler: Kistik ekinokokkoz, IHA, Bursa, Tiirkiye

ABSTRACT

Objective: This study aimed to retrospectively examine the indirect haemagglutination (IHA) test results of patients suspected of
cystic echinococcosis (CE) and admitted to Bursa Uludag University Health Practice and Research Center Hospital.

Methods: Serum samples in the serology laboratory of our hospital were evaluated using the commercial Cellognost®
echinococcosis IHA (Siemens Healthcare Diagnostics, Marburg, Germany) test based on the manufacturer's recommendations. In
the IHA test, 21:64 serum titres were accepted as positive.

Results: Seropositivity was determined in 213 (19.9%) of 1.072 patients suspected of having CE by the IHA method. Of the
patients with seropositivity, 120 (56.3%) were female and 93 (43.7%) were male. The highest positivity rate in both sexes was
found in patients aged 20-29 years (22.5% in women; 14.1% in men).

Conclusion: The results indicate that CE maintains its importance as a public health problem in Bursa as in Turkey.

Keywords: Cystic echinococcosis, IHA, Bursa, Turkey

GiRis %20-95 arasinda olacak gekilde yitksek prevalans
oranlar1 bildirilmektedir (1). Ulkemizde hastahgin
insidansinin 2/100,000, prevelansinin ise 50/100,000
oldugu bildirilmektedir (2). Tarima dayali ekonomi,

Kistik ekinokokkoz (KE) Echinococcus granulosusun
(E. granulosus) larval formlarinca (metasestod)
olugturulan sestod enfeksiyonudur. KE diinyanin
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her yerinde o6zellikle tarim ve hayvancaligin yaygin
oldugu toplumlarda daha sik goérilen 6nemli bir
halk sagligi sorunudur. Képek ve kéopekgillerin kesin
konak oldugu bu parazit i¢in, insanlar tesadufi ara
konak durumundadir. Diinya Saglk Orgiiti'ne gore E.
granulosus prevalans oranlarinin Giiney Amerika, Dogu
Avrupa, Rusya, Orta Dogu ve Cin'de yillik 50/100,000
kisi/yil olacak kadar yaygin gériilmektedir. Giney
Amerika'daki hayvan kesim yerlerinden (mezbaha)
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disik sosyo-ekonomik durum, bélgenin iklimi ve
kontrolstiz ve sagliksiz hayvan kesimi gibi faktorler
insidans: artirmaktadir. KE enfeksiyonlar: gelismekte
olan tlkelerde sadece morbidite ve mortaliteye neden
olmakla kalmayip aymi zamanda sosyo-ekonomik
kayiplara da neden olmaktadir (3). Insanlarda hastalik
siklikla karaciger ve akcigerlerde yavag biiytyen
kistle karakterizedir. Baghca klinik ozellikleri sag
iist kadran agrisi, agrilhi hepatomegalidir. KE kistleri
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enfekte veya ruptiire olabilir ve anafilaktik reaksiyona neden
olabilir. Tarmu klinik siipheye baghdir. Klinik tani genel (sistemik)
semptomlar ve larvanin yerlesim yeri veya organina bagh olarak
lokal semptomlara dayanarak iki sekilde konulmaktadir. Kistler
spontan olarak iyilegebilirken, bagigiklig: baskilananlarda klinik
olarak ¢ok daha ciddi seyredebilmektedir (4). Calismada Giiney
Marmara’da ti¢tincii basamak hastane olarak hizmet veren Bursa
Uludag Universitesi, Saglik Uygulama ve Arastirma Merkez
Hastanesine 2017 ve 2018 yillarinda KE giiphesiyle bagvuran
hastalarda KE yayginhigini tespit etmeye yoénelik hastalarin
serumlarinda ¢aligilan indirekt hemaglitinasyon (IHA) test
sonuglarinin geriye yénelik olarak irdelenmesi amaglanmigtir.

YONTEMLER

Bu caligmaya, 2017 ve 2018 yillarinda Bursa Uludag Universitesi,
Saglik Uygulama ve Arastirma Merkez Hastanesi'ne bagvuran KE
sipheli 594’4 (%55,4) kadin, 4781 (%44,6) erkek olmak iizere
toplam toplam 1,072 hastaya ait serum 6rnekleri dahil edilmistir.
Serum o6rnekleri seroloji laboratuvarinda ticari Cellognost®
echinococcosis IHA (Siemens Healthcare Diagnostics, Marburg,
Germany) testi ile tretici firmanin 6nerdigi prosediire gére
caligilmigtir. IHA testinde >1:64 serum titreleri pozitif olarak kabul
edilmigtir. Hastalara ait veriler hastane kayit sisteminden geriye
doniik olarak taranarak alindifi ve muayene materyalleri sadece
klinisyenlerden gelen istekler dogrultusunda incelendiginden
yerel etik kurul onay1 alinmamigtir.

istatistiksel Analiz

Bagimli degisken olarak IHA serum titresinin >1:64 olma durumu,
bagimsiz degisken olarak; cinsiyet durumu, kadin ve erkek olarak
ele alinmistir. Bagimsiz degiskenlerin bagimh degiskenlere gére
farkli olup olmamas: ki-kare trend ve Mantel Haenszel testi ile
analiz edilmigtir. Tum istatistiksel analizlerde p<0,05 varhig:
anlaml kabul edilmigtir.

BULGULAR

Galismada KE siipheli 1,072 hastanin 213’tinde (%19,9)
IHA vyontemi ile seropozitiflik saptanmistir. Seropozitiflik
saptanan hastalarin 120’si (%56,3) kadin, 931 (%43,7) erkek
olarak belirlenmigtir. Yag araliklari pozitiflikleri bakimindan
kadin ve erkekler arasinda istatistiksel olarak anlamli farklilik
bulunmamistir (p=0,523). Her iki cinste de en fazla pozitiflik
oram 20-29 yas grubunda (kadinlarda %22,5, erkeklerde %14,1)
grubunda elde edilmistir (Tablo 1).

Genel cerrahi klinigi en fazla IHA testi istemi yapilan (n=226,
%21,1) ve en fazla test pozitifligi saptanan (n=96, %42,5)
klinik olarak belirlenmistir. Hastane kayit sisteminde IHA testi
pozitifligi saptanip da organ yerlesiminin belirtildigi 183 olgunun
156’sinda (%85,2) ve 9'unda (%4,9) sirasiyla tek bagina karaciger
ve akciger, 10'unda (%5,5) ise karaciger ve akciger birlikte
yerlesimi saptanmugtir (Tablo 2).

TARTISMA

KE 6zellikle hayvanciligin yogun olarak yapildig: ve koyun etinin
yogun tiketildigi gelismekte olan iilkelerde ciddi morbidite
ve mortaliteye neden olan insan saghg i¢cin énemli bir saghk
problemidir. KE olgularimin ¢ogunlugu yillarca asemptomatik

olarak kalmakta ve patognomonik bulgularin bulunmamas:
nedeniyle tams: giiniimiizde sorun tegkil etmektedir. Bu nedenle
siklikla tamisi konulamamakta ve sadece komplikasyonlar
ortaya c¢iktiginda veya sans eseri konulmaktadir. Insanlarda
KE karaciger ve akcigerler basta olmak tzere i¢ organlardaki
KE kistlerinin uzun siireli biiyiimesi ile karakterize kronik bir
hastaliktir. KE her 100,000 kiside %2-4 mortalite oranlariyla
ciddi ve yasami tehdit eden komplikasyonlarla seyretmektedir

Tablo 1. Pozitiflik saptanan hastalarin yas dagilim arahigimin

cinsiyete gore dagilimi

Yas aralig: (N*,%**) :a(;l/:;l IE:(];:;(
0-9 yas (168, 15,7) 6 (3,6) 7 (4,2)
10-19 yas (187,17,5) 24 (12,8) 25 (13,3)
20-29 yas (71, 6,6) 16 (22,5) 10 (14,1)
30-39 yas (120,11,2) 24 (20,0) 14 (11,7)
40-49 yas (139,12,9) 23 (16,5) 10(7,2)
50-59 yas (159, 14,8) 12 (8,1) 17 (11,4)
60 yas ve tzeri yas (228, 21,3) 15 (6,6) 10 (4,4)
Toplam (1,072) 120 (11,2) 93 (8,7)
Ki-kare (Breslow-Day) 5,163 -

P 0,523 -

*Test istemi yapilan hasta sayis1, **Test istemi yapilan hasta sayisinin genel
toplamdaki oran:

(5,6). KE enfeksiyonlarimin tanisinda ultrasonografi, bilgisayarl
tomografi ve manyetik rezonans gibi radyolojik gériintileme
yontemleri ¢nemli yer tutmaktadir. Ancak serolojik testler
bircok hastalikla ¢apraz reaksiyonlari sonucu dusitk duyarlik ve
ozgulliigi nedeniyle taninin onaylanmasinda kullanilmaktadir
(7,8). Bununla beraber seroloji gériintiilleme testlerinin yetersiz
oldugu durumlarda 6nemli katki saglayabilmektedir. Serolojik

Tablo 2. IHA pozitifligi saptanan olgularda organ yerlesiminin

dagilimi*

Yerlesim yeri N (%)
Karaciger 156 (85,2)
Karaciger + akciger 10 (5,5)
Akciger 9(4,9)
Karaciger + dalak 2(1,1)
Torakal vertebra 2(1,1)
Karaciger + femur 1(0,55)
AKkciger + vertebra 1(0,55)
Dalak 1(0,55)
Torakolomber vertebra 1(0,55)
Toplam 183 (100)
*IHA pozitifligi saptanan toplam 213 hastadan organ yerlesimi belirtilen 183’1
degerlendirmeye alinmistir. IHA: Indirekt hemagliitinasyon

tanida kullanilan testlerin duyarlilik ve 6zgulliginiin kistin yapisi,
bulundugu yer, biiyikligi, canhiligs, kisinin bagigikligi, kullanilan
antijenin 6zelliklerine ve hazirlanma gekli ve kullanilan yénteme
gore degistigi bildirilmistir (9). Serolojik testlerin duyarhiliginin
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karaciger kistlerinde %88-96, akciger kistlerinde %50-56, diger
organlarda %25-26 arasinda degistigi bildirilmektedir (10). En
siklikla kullanilan serolojik testler spesifik IgG antikorlarini
saptayan IHA, enzyme-linked immunosorbent assay (ELISA),
indirekt fluresan antikor (IFA) ve immiinoblotlama testleridir
(11-14). IHA testi, hasta serumunda anti-ekinokok antikorlarinin
aranmasini  hedefleyen test olup KE tamisinda uygulama
kolayligi, kisa siirede sonug vermesi, pahali laboratuvar geregleri
gerektirmemesi ve givenilir bir yoéntem olmasi nedeniyle
tercih edilmektedir (12,15,16). IHA testinin gerek tani gerekse
tedavinin izlenmesinde énemli bir yerinin oldugu postoperatif
dénemde cerrahi tedavinin etkinligini izlemek i¢in kullanildig:
bilinmektedir. Kalsifiye veya akciger lezyonlarinda %60,
periton sivis1 veya karaciger hastaliginda IHA testi ile %88
duyarhilk ézgulligin %90-95 arasinda degistigi bildirilmektedir
(17,18). Ulkemizde yapilan cahigmalar incelendiginde IHA
testinin duyarlihginin %65-90, 6zgilligunin ise %97,5-100
arasinda degistigi bulunmustur (19,20). Cift¢i ve ark. (21)
Selcuk Universitesi Tip Fakiiltesi, Hastanesi Mikrobiyoloji
Laboratuvari’'na 2010-2014 tarihleri arasinda cegitli kliniklerden
gonderilen ve THA testi caligtiklar1 879 hasta serum érneginin
221’inde (%25,1) seropozitiflik bildirmiglerdir. Ttizemen ve ark.
(22) Bursa Uludag Universitesi Tip Fakiiltesine 20/08/2008-
31/12/2016 yillan1 arasinda bagvuran KE siipheli toplam 3,676
hastanin 660'inda (%17,95) IHA yéntemi ile seropozitiflik
saptadiklarinirapor etmislerdir. Oztiirk ve ark. (23) koyun ve insan
KE'den elde edilen antijenleri kullanarak hazirladiklar1 ELISA
ile duyarlihg %85,7-89,2, ozgullugia %95-100; IFAT ile %75 ve
%96,2 olarak saptamiglar ve ticari olarak alinan IHA kiti ile paralel
sonuglar elde ettiklerini belirtmiglerdir (24). Kayseride 2,242
kisi tizerinde yapilan seroepidemiyolojik bir ¢aligmada; ELISA
ve IFAT ile %2,72, Western blot yontemiyle %0,94 seropozitiflik
saptanmugtir (24). Cetinkaya ve ark. (25) Kayseri Erciyes
Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dalina Haziran
1999-Temmuz 2010 tarihleri arasinda KE 6n tanisi ile bagvuran
1,556 hastanin ii¢ yéntemden en az biri (IHA, IFAT, Western Blot)
ile anti-E. granulosus antikorlari saptanan 353 (%22,7) hastay:
pozitif olarak degerlendirilmigtir. Ayn1 aragtirmacilar antikor
pozitifligi acisindan kadin (%61,5) ve erkekler (%38,5) arasindaki
farkin anlamh oldugunu ifade etmiglerdir (X% 7,851, p=0,003).
Turkiye'de yapilan bircok ¢alismada da benzer sekilde kadinlarda
hastaligin daha fazla gorildugii bildirilmistir (21,26-28). Ancak
Tiizemen ve ark. (22) Bursa Uludag Universitesi Tip Fakiiltesine
20/08/2008-31/12/2016 yillar1 arasinda erkeklerde (%43,48),
kadinlardan (%56,52) daha fazla seropozitiflik bildirilmigtir
(22). Bizim ¢alismamizda da literatiirle benzer gekilde (21,26-28)
kadinlarda (%56,3) daha yiiksek oran bildirilmistir (p=0,523).
Bu durum hastahgin bulaginda rol oynayan risk faktorleri ile
kadin ve erkeklerin daha fazla karsilagip karsilasmamalan ile
iliskilendirilebilir. Ulkemizde literatiir incelendiginde hastaligin
en stk 40-60 yas grubunda goéruldiga bildirilmistir (21). Bu
caligmada ise heriki cinste de en fazla seropozitiflik 20-29 yas
grubunda saptanmigtir (p=0,523). Bu durumda cinsiyette oldugu
gibi bu yas grubunun hastaligin bulasinda rol oynayan risk
faktorleri ile kargilagip kargilagmamalar: ile iligkilendirilebilir
Karaman ve ark. (28) Kars'ta yaptiklar1 bir ¢aligmada hasta
orneklerini manuel olarak hazirladiklar1 IHA ve ticari IFA
testi kullanarak degerlendirmisler ve her iki yontemle %34,6
seropozitiflik belirlediklerini bildirmiglerdir (28). Delibas ve ark.

(29) izmirde yaptiklar: bir calismada inceledikleri 465 hastanin
%17’sini ELISA ile %14’inu ise IHA ile pozitif bulduklarini,
her iki test ile hastalarin sadece %12’sini pozitif bulduklarim
bildirmiglerdir. Caligmamizda, 1,072 hastanin 213’tinde (%19,9)
IHA yontemi ile seropozitiflik saptanmuisg olup bircok ¢alismayla
benzer bulunmustur. Bu ¢aligmada farkh kliniklerden génderilen
hastalar serolojik olarak degerlendirilmis olup bu hastalarin
takiplerinin ilgili anabilim dallar1 tarafindan yapildigindan
bu bilgilere ulagilamamis olunmasi ve iki serolojik test yerine
test testin c¢aligilmasi ¢aligmamizin kisithiliklari olarak ifade
edilebilir. KE yiiksek oranda karaciger ve akcigerde saptanmasina
ragmen bazen diger doku ve organlarda saptanabilmektedir.
Hakverdi ve ark. (27) Cukurova Bélgesinde 10 yillik periyotta
962 KE olgusunun 134’inde (%13,9) karaciger ve akciger dig1
lokalizasyon saptadiklarini bildirmiglerdir. Bu ¢alismada olgularin
%92,3’tinde (169/183) literatiirle uyumlu olacak sekilde karaciger
kist lokalizayonu saptanmgtir (Tablo 2).

SONUC

KE supheli 1,072 olguya ait IHA test sonuglarini geriye dénik
olarak degerlendirdigimiz bu ¢alismada %19,9 hastalik prevalans
orani saptanmistir. Bu durum her ne kadar Bursa ilinin genelini
yansitmasa da guniimiizde KE'nin 6nemli bir halk saglig: sorunu
oldugunu ve yol ac¢tigi ekonomik kayip nedeniyle giincelligini
korudugunu  digtndirmektedir. Bu nedenle hastaligin
eradikasyonuna yonelik yapilan c¢ahismalarin (korunma ve
kontrol programlarinin uygulanmasi, kagak hayvan kesimlerinin
onlenmesivb.) ilimizde de planh bir sekilde yapilmasi ve toplumun

bilin¢lendirilmesi gerektigi kanisindayiz.

*Etik

Etik Kurul Onayi: Hastalara ait veriler hastane kayit
sisteminden geriye déniik olarak taranarak alindigi ve muayene
materyalleri sadece klinisyenlerden gelen istekler dogrultusunda
incelendiginden yerel etik kurul onay1 alinmamaigtir.

Hasta Onay:: Hastalara ait veriler hastane kayit sisteminden
geriye dontik olarak taranarak alinmigtir.

Hakem Degerlendirmesi: Editérler kurulunda olan kisiler
tarafindan degerlendirilmigtir.
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ABSTRACT

Objective: This study aimed to detect the presence of Wolbachia and Spiroplasma endosymbionts in Musca flies through molecular
approaches.

Methods: In total, 40 Musca spp. (20 female and 20 male) were used. Before DNA extraction, the flies were dissected and their
heads, wings and legs were detached from their bodies under a stereomicroscope. Genomic DNA was analysed by standard
polymerase chain reaction (PCR) using primers against Musca beta-tubulin. Afterward, the samples were examined for the
presence of Wolbachia spp. using primers against Wolbachia wsp and GroEL. Furthermore, the DNA samples were analysed by PCR
to detect the presence of Spiroplasma using primers against the 16S rRNA.

Results: No Wolbachia positivity was detected in Musca flies, as shown by the negative PCR results for wsp and GroEL. Spiroplasma
positivity was detected in 5% (1/20) of the female Musca flies but not in the male flies (0/20).

Conclusion: Wolbachia spp. were not detected in Musca flies. Of the total Musca flies, only one was positive for Spiroplasma spp.
To our knowledge, this is the first study to detect the presence of Spiroplasma in Musca flies.

Keywords: Musca, Wolbachia, Spiroplasma, PCR

0z

Amag: Bu calismada, Musca sineklerinde Wolbachia ve Spiroplasma endosymbiontlarimin molekiler yéntemlerle aragtirilmasi
amaglanmigtir.

Yontemler: Calismada materyal olarak toplam 40 adet Musca tirii sinek (20 digi ve 20 erkek) kullanilmigtir. DNA
ekstraksiyonundan énce, sineklerin stereo mikroskop altinda diseksiyonu yapilmig ve bag, kanat ve bacaklar1 uzaklagtirilmigtir.
Musca beta-tubulin’e karg: primerler kullanilarak genomik DNA’lar PCR ile analiz edilmis, daha sonra Wolbachia tiitlerinin varligini
belirlemek icin Wolbachia wsp ve GroEL genlerini ¢ogaltan spesifik primerlerle test edilmistir. Ayrica DNA érnekleri, 16S rRNAya
karg: primerler kullamilarak Spiroplasma varhigi agisindan incelenmistir.

Bulgular: Calisma neticesinde Wolbachia spp.nin wsp ve GroEL'e 6zgii primerler yoninden Musca sineklerinde pozitifligi
belirlenememistir. Bunun yaninda, 16S rRNAya 6zgii primerler kullanilarak disi Musca sineklerinin %5’inde (1/20) Spiroplasma
pozitifligi belirlenirken, erkek sineklerin hi¢birinde (0/20) pozitiflik tespit edilememistir.

Sonug: Calismada, Musca sineklerinde Wolbachia spp. tespit edilememis, buna karsilik sadece 1 6rnekte Spiroplasma spp. pozitifligi
saptanmugtir. Sonug olarak, bu ¢aligma ile Tiirkiye'de Musca sineklerinde Spiroplasma'nin varhg ilk kez belirlenmistir.

Anahtar Kelimeler: Musca, Wolbachia, Spiroplasma, PCR
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INTRODUCTION

Many insects harbour heritable endosymbiotic bacteria. The
majority of heritable endosymbionts are facultative. Several
recent studies have shown that facultative endosymbionts can
offer their hosts with resistance to parasites (1-3).

Wolbachia species are maternally inherited intracellular symbiont
belong to the alfa-proteobacteria that infect many arthropods
and nematodes. Recent surveys indicated that around 76% of all
insect species may be infected with Wolbachia (4-6). Wolbachia is
responsible for inducing a number of reproductive modifications
that enable its spread and maintenance in natural arthropod
populations. For these reasons, there is a growing interest in
the potential application of Wolbachia in biocontrol programs.
Findings of the study indicated that Wolbachia infections limit
parasite proliferation in the insect host and this situation provides
the control of disease transmission (7,8).

One of the most spread and widely studied endosymbionts is
Spiroplasma and is likely to be present in over 5% of all insect
species (9,10). The genus Spiroplasma contains a group of motile,
helical, without cell walls procaryotes that are associated primarily
with insects (11). Spiroplasma endosymbionts are mainly found
in haemolymph extracellulary and maternally transmitted
(10,12,13). Some strains of Spiroplasma can cause female-biased
sex rations through selective death of male off spring in their
insect host (10-12).

The main purpose of present study is to investigate the presence
of Wolbachia and Spiroplasma endosymbionts in Musca flies in
Nigde province in Turkey by using molecular tools.

METHODS

This research was performed in Musca species of Nigde province,
in Central Anatolia of Turkey (with an altitude of 1.240 m, 37°
58" N longitude-34° 41" E latitude). The climate in Nigde province
is subtropical continental with the annual average temperature
about 11 °C. A total of 40 Musca species (20 female and 20
male) were used in this study. Before DNA extraction, flies were
dissected and removed their head, wings and legs under a stereo-
microscope. Genomic DNA was isolated using DNeasy® Blood and
Tissue Kit (Qiagen, Valencia CA) according to the manufacturer’s
instructions. Concentration of extracted DNA was detected using
a Nanodrop 2.000 spectrophotometer (Thermo Scientific, MA,
USA) and keep at -20 °C until analysed.

Genomic DNAs were tested by standard polymerase chain
reaction (PCR) amplification using primers against Musca beta-
tubulin (forward primer 5" TCT GCC GTC GTA ACT TGG AC 3"and
reverse primer 5° CAC CTT CAC CAT CAC CGG AA 3’, product
size 700 bp). PCRs were performed in a total volume of 25 pl using
1 ul of DNA template and GoTaq Green Master Mix (Promega,
Madison, WI, USA) following the manufacturer’s instructions.
Thermocycling conditions were as follows: 94 °C for 3 minutes; 40
cycles of 94 °C for 30 seconds, 55 °C for for 30 seconds, and 72 °C
for 30 seconds; and a final step at 72 °C for 10 minutes.

Samples were then tested for the presence of Wolbachia using
primers against the Wolbachia wsp (forward primer 5" AGT TGA
TGG TAT TAC CTA TAA G 3’ and reverse primer 5" TGA CTT
CCG GAG TTA CAT CAT AAC 3’, product size 410 bp) and GroEL
(forward primer 5° TTT GAT CGC GGT TAT C 3” and reverse
primer 5° AGA TCT TCC ATC TTG ATT CC 3’, product size 410

bp) genes to determine the presence or absence of Wolbachia
spp. Nuclease free water was used as negative control and female
tsetse fly DNA (Glossina morsitans morsitans) from the lab line
maintained at Yale University insectarium was used as a positive
control. PCR was performed with initial denaturation at 94 °C
for 3 minutes, followed by 38 cycles consisting of at 94 °C for 30
seconds, at 50 °C for 30 seconds, and at 72 °C for 30 seconds; and
a final extension for 10 minutes at 72 °C.

DNA samples were also analyzed for the presence of Spiroplasma
utilizing primers against the long subunit of 16S rRNA (forward
primer 5° GGG TGA GTA ACA CGT ATC T 3’ and reverse primer
5" CCT TCC TCT AGC TTA CAC TA 3’, product size 1.000 bp).
Nuclease free water was used as negative control and female
tsetse fly DNA (Glossina fuscipes fuscipes) obtained from the field
in Uganda was used as a positive control. PCR amplifications
were performed with initial denaturation at 94 °C for 3 minutes,
followed 38 cycles consisting of at 94 °C for 30 seconds, at 55 °C
for 30 seconds, and at 72 °C for 1.30 seconds; and a final extension
for 10 minutes at 72°C.

PCR products were analyzed by agarose gel-electrophoresis on a
1% gel, stained with ethidium bromide and recorded using the Gel
Doc EQ quantification analysis software (Bio-Rad, Image Lab™
Software Version 4.1).

The positive DNA fragments were excised from the agarose gel
and extracted using the Monarch® DNA Gel Extraction Kit (New
England Biolabs, Inc.). The amplified PCR products were ligated
into pGEM-T Vector (Promega, Madison, WI) and recombinant
plasmids were used transform competent Escherichia coli strain
DHS5a. Transformed cells were cultured and recombinant plasmid
was extracted using the QIAprep® Spin Miniprep Kit (Qiagen,
Valencia CA). The purified DNA was sequenced in at the Yale Keck
DNA Sequencing Facility.

Ethics committee approval has not been obtained due to working
on Musca flies. There are no human patients in the study.

Statistical Analysis

No statistical analysis was carried out in this study.

RESULTS

Musca beta-tubulin was found with standard PCR amplification in
samples (Figure 1).

A total of 40 Musca species which consisted of 20 female and 20
male were screened for Wolbachia spp. According to the results,
no positive Musca flies were found for wsp and GroEL spesific
primers of Wolbachia spp. in this study.

In addition, analysis for the presence of Spiroplasma using 16S
specific primers indicates that 5% (1/20) of female Musca spp.
were positive for infection, while none of the male samples (0/20)
were positive (Figure 2).

The amplified products were sequenced and analyzed by BLAST
analysis against available sequence data in the NCBI GenBank
NT Bacterial Database (http://www.ncbinlm.nih.gov/BLAST).
The BLAST results indicate that Spiroplasma amplification
products, the fragments were sequenced and subjected to BLAST
analysis. The closest resulting match of the putative 16S rRNA
fragments was to the 16S ribosomal RNA gene from Spiroplasma
sp. Bratislava 1 16S ribosomal RNA gene, partial sequence (100%
coverage, 99% identity GenBank accession number KP967685.1).
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Figure 1. PCR products of amplified with Musca beta-tubulin

specific primers
M: DNA ladder (100 bp), 1-4: Positive samples (700 bp)
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Figure 2. PCR products of amplified with Spiroplasma 16S
specific primers

M: DNA ladder (100 bp), 1-5, 7: Negative samples, 6: Positive
sample, 8: Positive control (1.000 bp), 9: Negative control, PCR:
Polymerase chain reaction

DISCUSSION

Several studies have been conducted to investigate endosymbiotic
bacteria in various insect species by using molecular methods.
Werren et al. (4) detected Wolbachia strains in over 16% of
neotropical insects. West et al. (14) reported that 22% of
Lepidopteraand Aphids were infected with Wolbachia. Jeyaprakash
and Hoy (6) indicated that 76% of examined 63 arthropod species
were positive for Wolbachia. Gotoh et al. (15) the first systematic
survey of 42 spider mite species in Japan revealed that seven
species (16.7%) were infected with Wolbachia. Aksoy and Rio (16)
and Rio et al. (17) revealed that symbionts including Wolbachia
can use as a novel tool for control of parasitic diseases. Kyei-Poku
et al. (18) screened for Wolbachia in populations of arthropods of
current interest to biocontrol programs in Canada and infections
were detected in 46% of the 105 species tested. Floate et al.
(19) prevalence of Wolbachia infection were detected in 15 of 21
(71%) species of wasps and three of nine (33%) species of flies.
Pourali et al. (7) showed that 14.06% of arthropod colonies and
7.14% of nematode colonies were positive for Wolbachia in Iran.
The presence of Wolbachia spp. was determined in sand flies by
many researchers (20-24). Alam et al. (25) reveal that Wolbachia
infections confer strong CI during embryogenesis in Wolbachia
free females when mated with Wolbachia infected males.

There are few reports regarding bacterial endosymbiont in Musca
species in the world. Mingchay et al. (8) were detected Wolbachia
supergroups A or Bin 14% (7/51) of filth flies (Diptera: Muscidae,
Calliphoridae, and Sarcophagidae) using PCR specific for wsp.
Bahrndorff et al. (26) Wolbachia spp. was found to be in less than
4% of the flies (Musca domestica). Pourali et al. (7) showed that 2 of
25 M. domestica colonies were positive for Wolbachia belonged to A
supergroup in Iran. Martin et al. (27) were determined Wolbachia
(wsp gene) on M. domestica.

Spiroplasma endosymbionts are maternally transmitted bacteria
that often acts as a male-killer and causes female-biased sex ratios

in insects (10,12,13). Previous work indicates that infections
with the microbes Spiroplasma are common in the drosophilidae
(3,10,12,13). However, there are endosymbiont Spiroplasma
surveys in various insect species, such as bees, mosquitoes,
butterflies and ladybirds (28-35). Martin et al. (27) were
determined presence of Spiroplasma on M. domestica and they
explained PCR products were of too poor quality to produce a
DNA sequence that could be identified.

Literature review shows that currently there are not any data
available on the presence of Wolbachia and Spiroplasma in
Musca flies in Turkey. There are a few reports on the existence
of Wolbachia in arthropods (36-41) and there is only one report
about Spiroplasma in sandflies (40). Molecular studies in Turkey
have reported that Wolbachia infection was detected in Trissolcus
species (36), in Culex pipiens (37,38) in sandflies (39,40), and in
fleas (41). On the other hand, Saki and Simgek (42) concluded
that Wolbachia spp. were not present in some Diptera populations.
Therefore, the present study was carried out in order to investigate
the presence or absence of these bacteria among Musca spp. In
the study, Wolbachia were not detected in Musca flies. The results
of the study resemble results of research conducted by Saki and
Simgek (42).The present study is the first report of Spiroplasma
endosymbionts in Musca species in Turkey and PCR products
of amplified with Spiroplasma were sequenced and the closest
resulting match of the putative 16S rRNA fragments was to the
16S ribosomal RNA gene from Spiroplasma sp. Bratislava 1 16S
ribosomal RNA gene, partial sequence (100% coverage, 99%
identity GenBank Accession Number KP967685.1).

CONCLUSION

Our study shows that Wolbachia spp. was no found in Musca
flies. Of the 40 Musca samples, only 1 was detected as positive
for Spiroplasma spp. Because endosymbiotic bacteria are an
alternative strategy for controlling fly population, it seems that
further studies should be carried out in order to detection the
existence and importance of Wolbachia spp., Spiroplasma spp. and
other endosymbionts in different regions of Turkey.
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Sitma, 2017 yilindaki verilere gore geneli Afrika kitasinda ve ¢ogunlugunu Afrikali cocuklarin olusturdugu, yaklasik 435 bin élim
ve 219 milyon olgu ile giiniimiizde halen 6nemli bir halk saghg1 sorunudur. Insanda patojen olan Plasmodium tiirleri, enfekte disi
Anopheles cinsi sivrisineklerin 1sirmast ile insanlara bulasmaktadir. Ulkemizde ise, 2017 Saglik Istatistikleri Yilligina gére yerli
olgu hi¢ gérillmemesine ragmen 214 import olgu bildirilmis ve ge¢mis yillarda P, vivax en sik goriilen tiir iken, son yillarda import
Plasmodium falciparum (P. falciparum) olgular1 artig gostermistir. Olgumuz, iki hafta énce yapmis oldugu ve bir hafta stiren Afrika
seyahatinden doénen 41 yasindaki erkek hastadir. Yapilan periferik yayma incelemesinde sinirh sayida da olsa parazite ait farkh
kan evreleri (olgun trofozoit, gen¢ ve olgun sizont) tespit edilmis, fakat gametosit gérilmemigtir. Olgumuzda da oldugu gibi,
periferik kan yaymasinda erken evrelerin yam sira olgun formlarin da gériilmesi, etkenin P. falciparum olma ihtimalini ortadan
kaldirmamigtir. Olas: bir karma enfeksiyon ayrimi i¢in molekiiler yéntemler kullanilarak, hem taniy: teyit etmek hem de tedavi
protokolint dizenlemek i¢in tiplendirme yapilmigtir. Bu calismada, yapilan periferik yayma incelemesinde sinirh sayida da olsa
farkh kan evrelerinin bulunmasindan dolay, agir seyreden P. falciparum sitmasi mi, yoksa diger Plasmodium tiirlerinden biri ile
kombine bir karma sitma olgusu mu oldugu konusunda tereddiitte kalinan bir olguya yaklagim konusunda farkindalik olugturmak
amaglanmigtir.

Anahtar Kelimeler: Sitma, Plasmodium falciparum, import

ABSTRACT

Malaria is an important public health problem, with about 219 million cases, which account for 435 thousand deaths of children
in Africa in 2017. The infection is transmitted by female anopheles mosquito, including Plasmodium species pathogen for human.
In Turkey, no domestic cases have been reported; however, according to Annual Health Statistics, 214 imported cases were
reported in 2017. Although P. vivax exactly was reported in previous years, imported Plasmodium falciparum (P. falciparum) cases
have increased in the last few years. Herein, we report a case of a 41-year-old male patient who returned two weeks ago from a
one-week African journey. A limited number of different blood stages of the parasite (mature trophozoite, young and mature
schizont) have been seen in the examination of the peripheral smear; however, the gametocyte stage was not seen. In the present
case, detecting mature stages beside the early forms at the peripheral smear could not eliminate the probability of P. falciparum.
To confirm the diagnosis and regulate the treatment protocol, molecular methods were employed to differentiate the potential
mixture of infection. In this case study, we propose how to approach an uncertain case of severe falciparum malaria or mixture
of malaria infection combined with another Plasmodium species, as a result of limited number of different blood stages of the
infection at the peripheral smear.

Keywords: Malaria, Plasmodium falciparum, imported
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GiRiS halen 6nemli bir halk saghg sorunudur. Insanda

patojen olan Plasmodium tirleri (P. vivax, P. malariae,
Sitma, 2017 yihinda ¢ogunlugu Afrikal bes yas alt: P ovale, P. falciparum, P. knowlesi) ile enfekte disi
¢ocuklar olmak tizere 435 binden fazla olimiin Anopheles cinsi sivrisineklerin 1sirmasi ile insanlara

gerceklestigi, yaklagik 219 milyon olgu ile giintimiizde bulagmaktadir (1,2).
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Olgularm biiyiik bir kismi1 Diinya Saglik Orgiitii Afrika Bolgesinde
(200 milyon/%92) goérilmistir (1). Ulkemizde ise 2017 saglik
istatistikleri yilligina goére yerli olgu hi¢ gérillmemesine ragmen
214 import olgu bildirilmistir (3). Ulkemizde en yaygn tiir P. vivax
olup, son yillarda yurt dig1 kaynakl P. falciparum’un etken oldugu
sitma olgularina da rastlanmaktadir (2).

Intermittant ates, anemi, splenomegali ile seyreden kroniklesme
egilimi gésteren bir enfeksiyon hastaligidir (2,4-6).

Bu calismada; yapilan periferik yayma incelemesinde sinirh
sayida da olsa farkl kan evreleri iceren olgunun, agir seyreden
bir falciparum sitmasi mi, yoksa diger Plasmodium tuirlerinden
birini de igeren karma bir sitma olgusu mu oldugu konusunda
tereddiitte birakan olguya yaklasim ile ilgili farkindalik olusturmak
amaglanmigtir.

OLGU SUNUMU

Kirk bir yaginda erkek olgu; halsizlik ile baslayan, ates, terleme,
titreme, genel viicut agrisi sikayetleri ile Mehmet Akif Inan
Egitim ve Arastirma Hastanesi, Enfeksiyon Hastaliklar1 Klinigine
bagvurmustur. Anamnezinde; iki hafta 6nce Etiyopya ve Gana'y
iceren bir Afrika seyahati ve Tiirkiye'ye dénditkten yaklagik
bir hafta sonra baglayan hastalik belirtilerinden bahsetmistir.
Seyahat 6ncesi profilaktik tedavi almamigtir.

Yapilan fizik muayenesinde ates 39,6 °C, bilinci agik ve koopere idi.
Ultrasonografi ile de teyit edilen hepatosplenomegali hari¢ diger
fizik muayene bulgulari normaldi. Kan tetkik sonuglari; beyaz
kan hiicresi: 5,041(x10%/pL), kirmiz1 kan hiicresi: 5,075 (x106/
pL), hematokrit: 44,10 (%), hemoglobin (HGB): 15,43 (g/dL),
trombosit: 52,33 (x10°/puL), alanin aminotransferaz: 35,5 (U/L),
aspartat aminotransferaz: 35,6 (U/L), total bilirubin: 1,7101 (mg/
dL), direkt bilirubin: 0,288 (mg/dL), gama glutamil transferaz: 44
(IU/L), C-reaktif protein: 97,541 (mg/L) seklindeydi. Koagiilasyon
test (protrombin zamani, uluslararasi normallestirilmis oran,
aktif kismi tromboplastin zamani, fibrinojen) degerleri normal
sinir araliklarindaydi. TIT: Eritrosit (+). Hepatit markirlar ve
TORCH grubu test sonuglar1 akut enfeksiyonu gésterir bir deger
icermemekteydi. Brucella serolojisi: (-) negatif idi. Alinan kan ve
gaita kiiltir 6rneklerinde de ireme olmadi.

Kalin damla (Sekil 1) ve ince yayma (Sekil 2, 3) kan preparatlarinin
Giemsa ile boyamasinda sirasiyla; geng trofozoit formlar: ve %4,1
oraninda parazit yogunlugu ile %0,0004 oraninda sizontemi
saptandu.

Ince yaymada agirlikli olarak geng trofozoit formlari, cok nadir
olarak da diger evreler (olgun trofozoit, gen¢ ve olgun sizont)
gorulmus fakat gametosit gorilmemistir. Tek bir eritrosit
icinde tagh yuziik seklinin (ring form) birden fazla goriilmesi,
yiizitk formlarinda ciftli kromatin noktalanma (headphone),
yiizitk formlarinin eritrosit buytkligine oranlarinin 1/5-1/6
civarinda olmasi etkenin P. falciparum oldugunu disundirmiigtiir.
Fakat siirli sayida da olsa diger evrelerin bulunmasi, siddetli
falciparum sitmasina (nadir de olsa periferik kanda ara formlar
goriilebilmektedir) ait bir olgu mu yoksa bir karma sitma olgusu
mu oldugu konusunda tereddiitte birakmigtir (Sekil 4-6).

Bu stirece paralel olarak, olgudan alinan érnekler, hem tekrardan
incelenmesi hem de molekiiler olarak analiz edilmesi amaciyla
Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
Dalr'na (CBUPAD) gonderilmistir.

Sekil 1. Kalin damla

Sekil 3. Ince yayma, geng trofozoit
Olgumuzda, molekiiler test sonuclar ¢ikincaya kadar ikinci klinik
olasilik olarak dugtniilen karma enfeksiyona karsi primakin
tedavisinin baglamasini takiben PLT degerlerinde yiikselme

devam ederken HGB, Htc ve kirmizi kan hiicre degerleri siras
ile %12, %13,5 ve %12,5 civarinda dusiis gostermigtir. Tedavi

Sekil 2. ince yayma, geng trofozoit
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Sekil 4. ince yayma, olgun trofozoit

Sekil 5. Ince yayma, geng sizont

devam ettik¢e de bu oranlar digerek degerler azalmaya devam
etmistir. Olgu glukoz 6 fosfat dehidrogenaz enzim eksikligine
yonelik olarak ilaclar, enfeksiyonlar, kimyasallar sonrasi akut
hemolitik anemi, uzamis yenidogan sarilig1 ve favizm agisindan
sorgulanmigtir fakat enzim eksikligini destekler bir anamnez
bulgusu vermemistir. Olgunun glukoz 6-fosfat dehidrogenaz
(Hb) test sonucu 10,4 (7-20,5 tnite/gram) gelmistir. Sonuca
istinaden molekiiler test sonuglari gelinceye kadar tedaviye
devam edilmigtir.

Ince yayma orneginin CBUPADde incelenmesi sonucunda P.
falciparum 6n tanisi koyulan olguda, karma enfeksiyonu ekarte
etmek amaayla Plasmodium tir ayrimi icin ependorf tiipe
alinan 200 pL kan 6rneginin DNA izolasyonu high pure PZR
template preparation kit (Roche, Basel, Switzerland) kullanilarak
yapilmis ve sadece P. falciparum tiriine ait DNA pozitif ($ekil 7)
bulunmugtur.

Sekil 6. Ince yayma, olgun sizont

Sekil 7. Real-time PZR analiz sonucu, P. falciparum
PZR: Polimeraz zincir reaksiyonu

Olguya artemether/lumefantrine (20 mg/120 mg) baslangi¢c dozu
olarak 4 tablet, 8 saat sonra 4 tablet ve sonraki iki giin de 2x4
tablet olmak Gzere G¢ gunlik tedavi verildi. Ancak olas1 karma
enfeksiyon ihtimaline kargilik 14 giin boyunca kullanilmak tizere
primaquin (15 mg baz) 2x1 tablet tedaviye eklendi ve tedavinin
yedinci giinii molekiiler test sonuglar1 gelinceye kadar devam
edildi.

Uc ginlik tedavinin sonrasinda yapilan periferik yaymasinda
parazit goérillmedi. Yatisindan bir hafta sonra genel durumu
diizelen olgu, kontrollere gelme sart1 ile taburcu edildi. Tedavi
baslangicindan bir hafta ve bir ay sonra yapilan kontrol periferik
yaymalarinda parazit gorilmedi.

TARTISMA

Bulagma diizeyinin diisiik oldugu endemik olmayan bélgelerden
seyahat eden non-immiin (éncesinde gecirilmis sitma oykiist
olmayan) olgularda paraziteminin >%2 olmasi bile bu olgularda
siddetli sitmaya déniigsme riskini artirmaktadir (7). Paraziteminin
%4’ un tzerinde oldugu fakat siddetli sitma belirtileri icermeyen
olgular komplike olmamis hiperparazitemi olgular1 olarak
degerlendirilmekte ve artemisinin bazli kombine tedaviler (ACT)
ile sagaltiminin yapilmasi 6nerilmektedir (7-9).
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ACT kullaniminin yaygin olmadigi dénemlerde Tayland'in
kuzeybati simirinda siddetli sitma olmayan, >%4’ten fazla
parazitemisi bulunan olgularda %3’liik bir 6lim oram (disik
yogunluklu parazitemisi olan komplike olmamus olgulara nazaran
30 kat fazla) ve alt1 kat daha fazla tedavi bagarisizhigy goruldugii
bildirilmistir (7,8).

Yiiksek parazitemi siklikla siddetli sitma ile iligkilendirilebilirken,
aksi istisnalar (8,9) disinda her zaman mumkiin gérilmemektedir
(9). P. falciparum sizontlan salgiladiklar1 P. falciparum erythrocyte
membrane protein 1 ile eritrositlerin yiizeylerini modifiye ederek
damar endoteline, trombositlere ve enfekte olmamis eritrositlere
yapistiklariicin, periferik kan ile mikro dolagimdaki parazit sayilar
arasinda buyuk farkliliklar olabilmekte, iki benzer periferik kan
parazit sayimu yiiz katlik bir ¢6kelmis parazit biyokiitlesini temsil
edebilmektedir (8-11).

Parazit sayisinin prognostik degeri, periferik kan incelemesinde
parazitlerin gelisim evreleri géz o6niine alinarak artirilabilir.
Herhangi bir parazitemide olgun parazit evrelerinin baskin hale
gelmesi prognozun kétiilesecegini gostermektedir (8-10). Genel
olarak periferik kandaki parazitlerin %50’sinden fazlas1 minik
yizik formlar: (sitoplasma genigligi niikleus yaricapindan az
oldugu) tarzinda ise prognozun goreceli iyi oldugu, halbuki
parazitlerin =~ %20'den pigment iceriyorsa (olgun
trofozoidler ya da sizontlar) prognozun géreceli olarak kéti
oldugu belirtilmisgtir (8).

fazlas1

Seyahat eden import P. falciparum sitmal olgularda sizontlarin
yoklugu siddetli hastaligi diglamak icin spesifik bir markir
olabilecegi gibi, aksine varligi ise siddetli hastalik icin yuksek
pozitif prediktif deger tasimaktadir (12).

Tangpukdee ve ark. (13), 574 komplike olmamis, 26 komplike
olmayan fakat sonrasinda gsiddetli enfeksiyona dénen alti
yuz olguluk bir calismada siras1 ile %0,3 ve %11,5 oraninda
sizontemili olgu tespit etmigler ve gsizontemiyi prognoz ile
iligkilendirmiglerdir.

Tangpukdee ve ark.’nin (14) yapmis oldugu bir diger ¢alismada
ise 250 komplike olmamusg, 250 siddetli sitma enfeksiyonu olan
olguda sizontemi oranlarimi swrasi ile %0 ve %39,6 bulmus,
sizonteminin siddetli sittmanin ek bir indikatérii ve P. falciparum
sitmasinda prognostik bir markir olabilecegini belirtmiglerdir.
Olgumuzun tedavi éncesi ve sonrasi ilk giniindeki parazitemik
yiikine (%4,1) bakildiginda komplike olmamigs hiperparazitemi
kriterlerine uymaktaydi (7,9). Gériilen sinirli sayida olgun evreleri
de klinigin kotiiye gidecegi konusunda bir erken uyar: olmus
ve hizla ACT iceren tedaviye baglanmigtir. Tedaviden sonraki
gun paraziteminin artmasi (%6,1) biraz daha ge¢ kalinmas:
durumunda daha ciddi klinik bir tablo ile karsilagabilecegimizi
bize géstermistir. Tedavinin tigiincii ve dérdiinct giintinde parazit
yiika hizh bir diigtis gostermistir.

Olgumuzda oldugu gibi, periferik kan yaymasinda erken evrelerin
yani sira olgun formlarin da gérillmesi, etkenin P. falciparum olma
ihtimalini ortadan kaldirmadig: gibi olas1 bir karma enfeksiyon
ayrimi  icin molekiler yoéntemler kullanilarak tiplendirme
yapilmasinin hem taniy: teyit etmek hem de tedavi protokoliini
diizenleme agisindan yardimar olacagy asikardir (15).

TESEKKUR

Bu aragtirmanin hazirlanma agamasinda, génderilen kan
orneginde real-time PZR yéntemi ile molekiiler analiz ¢alismas:

yaparak parazitin tiplendirilmesinde degerli katkilarini sunan
Celal Bayar Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Anabilim
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A Rare Cause of Acute Appendicitis: Enterobius
vermicularis
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ABSTRACT

Acute appendicitis is the most common intra-abdominal pathology that requires emergency surgery in general surgery clinics.
The aetiology of acute appendicitis includes both infectious and non-infectious causes. Although parasitic diseases are rare in
developed countries, they are more common in developing countries. The association between acute appendicitis and parasitic
infections is unclear, and whether parasites are the cause of acute appendicitis is still under debate. In addition, many appendix
parasites are encountered after appendectomy. In this study, we report a rare case of acute appendicitis caused by Enterobius
vermicularis.

Keywords: Appendicitis, parasite, Enterobius vermicularis

0z

Akut apandisit, genel cerrahi kliniklerinde en sik acil cerrahi girigim gerektiren batin i¢i patolojidir. Akut apandisit etiyolojisinde
hem enfeksiyonlar hem de enfeksiyon dis1 nedenler yer almaktadir. Paraziter hastaliklar gelismis tilkelerde ender goriilmesine
ragmen gelismekte olan tilkelerde daha sik rastlanilmaktadir. Akut apandisit ile parazit enfeksiyonlar: arasindaki baglant: net
degildir. Parazitlerin akut apandisit sebebi olup olmadig: konusu halen tartigilmakla beraber, yapilan appendektomi ameliyatlar
sonrasinda apendiks limeninde ¢ok sayida parazite rastlandig: da bilinmektedir. Bu ¢alismada, patoloji sonucuna gére Enterobius
vermicularis’in neden oldugu, nadir goriilen bir akut apandisit olgusu sunulmustur.

Anahtar Kelimeler: Apandisit, parazit, Enterobius vermicularis

INTRODUCTION

Acuteappendicitisisthe most commonintraabdominal
pathology requiring urgent surgical intervention in
general surgery clinics (1). Patients frequently present
with anorexia and abdominal pain localized to the

common human parasite. E. vermicularis is both the
most common parasitic agent in the gastrointestinal
tract and the most common cause of gastrointestinal
infection worldwide and it also causes appendicitis
among parasitic diseases (5,6).
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right lower quadrant within hours (2). The etiology of
acute appendicitis includes both infections and non-
infectious causes. Many non-infectious events in the
right lower quadrant may mimic the clinical picture of
acute appendicitis. Parasitic infections in the lumen
of the appendix may mimic the acute appendicitis
clinic by obstructing the lumen without causing an
acute inflammation of the appendix (1,3,4). Although
parasitic diseases are rare in developed countries,
they are more common in developing countries.
Enterobius vermicularis (E. vermicularis) is the most

Received/Gelis Tarihi: 12.12.2019 Accepted/Kabul Tarihi: 20.02.2021

E. vermicularis is an intestinal parasite that is located
in the last part of the small intestine, the first part
of the cecum and colon, which is more common
in the cold climate regions of the underdeveloped
countries and frequently affects children (1,4). The
most common spread in humans is the fecal-oral
route and the eggs remain alive in the clothes and
beds for two to three weeks, making it easy to spread
(7). While itching is the most common symptom in
perianal region in E. vermicularis infections; ileocolitis,
enterocutaneous fistula, urinary tract infection,
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appendicitis, and mesenteric abscess may also be encountered (8).
While the presence of E. vermicularis in the appendix may cause
symptoms similar to appendicitis, histological evidence of acute
inflammation is often not found (9,10). Although the connection
between acute appendicitis and parasitic infections is unclear
and whether parasites are the cause of acute appendicitis is still
debated, it is known that many appendicum luminescent parasites
are encountered after appendectomy operations (2,11). In this
case report, we aimed to present a rare case of acute appendicitis
caused by E. vermicularis.

CASE REPORT

A twenty-five-year-old female patient with no known
concomitant disease was admitted to the emergency department
with the complaint of abdominal pain that had started 1 day ago.
As a result of the examinations performed, we were consulted.
Physical examination of the patient revealed tenderness and
rebound findings in the right lower quadrant. White blood
cell sphere: 11.900/pL, hemoglobin: 12.3 g/dL, hematocrit:
37.6, and biochemical values were normal. In the abdominal
ultrasonography of the patient, a significant luminal structure was
observed in terms of acute appendicitis with a diameter of 7.5 mm
adjacent to the cecum. The patient was consulted with anesthesia
and laparoscopic appendectomy was performed. The patient was
discharged without any complication on the first postoperative
day. On the 3" day after discharge, she was re-admitted due to
abdominal pain anorexia. The patient’s hemogram, biochemistry,
C-reactive protein and abdominal ultrasonography were normal.
Considering the pathology result of the patient, it was thought
that abdominal pain may be due to parasites present in the
intestine. The pathological result of the patient was reported
as reactive lymphoid hyperplasia and parasite egg in the lumen
(Figure 1). The patient was treated with infectious diseases for
planning medical treatment.

. O REDMI NOTE 6 PRO
MI DUAL CAMERA

Figure 1. Parasitic eggs of Enterobius vermicularis in lumen at
200 magnification in hematoxylin-eosin stained appendicitis
sections

DISCUSSION

Acute appendicitis is one of the most common emergency
surgical pathologies. Nowadays, this disease can be fully cured

by laparoscopic or open surgery. Parasitic infections are among
the reasons that can mimic the acute appendicitis clinic. Acute
appendicitis like right lower quadrant pain, nausea and vomiting
may be seen clinically. Radiological imaging methods and
laboratory findings are not helpful in differentiating the diagnosis
of parasitic acute appendicitis. The definitive diagnosis is made
by histopathological examination of the appendix and parasite
eggs in the lumen. Acute appendicitis is seen more frequently
especially in puberty and in males (7-9). Lymphoid hyperplasia
in children, faecalitis in adults, tumors in the elderly are the most
common causes of obstruction of the appendix lumen (8,9).
E. vermicularis is a common parasite located worldwide in the
cecum and appendix vermiformis. In the study of Yildirim et al.
(10) reported that four patients (3.8%) had E. vermicularis and
one patient (1%) had Entamoeba histolytica in the appendicum
lumen after 104 appendectomy operations. Pehlivanoglu et al.
(11) examined 3.222 appendectomy materials and the frequency
of E. vermicularis was 0.74%. Karatepe et al. (12) found normal
histology in the histopathologic examination of appendectomas
due to parasitic infection. Gastrointestinal infections due to E.
vermicularis are among the most common helminth infections
worldwide (13). Hasan et al. (14) have extensively examined
whether E. vermicularis causes appendicitis, and researchers
suggest that it is a clinical mimetic of appendicitis but does not
produce typical inflammation. This infection is most commonly
seen in children aged four to five years, but Kurt et al. (13)
reported that appendectomy was most commonly detected in
the 2" and 4™ decades of E. vermicularis. A female patient in
the third decade (15). The finding of females having higher
prevalence of E. vermicularis (58.1% of cases) comes in agreement
with E. vermicularis being more common in girls (16). It is
known that the incidence of E. vermicularis varies between 0.2%
and 41.8% in patients with appendicitis symptoms (17). The
role of E. vermicularis in the cause of acute appendicitis remains
controversial. Appendectomy alone is not an adequate treatment
for patients whose appendectomies are found to contain E.
vermicularis since surgery cannot eliminate the cause and will
result in only one condition, anti-helminthic drugs should be
recommended to patients after surgery (14,18).

In conclusion, it is reported that inflammatory changes are
rare in cases where parasite is detected in the appendix lumen
(5,10). In our study, the presence of E. vermicularis causes acute
inflammation of the appendix lumen. It is important because it is
a rare cause of acute appendicitis which needs medical treatment.
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ABSTRACT

Toxoplasma gondii is an obligate intracellular parasite that infects all animals, including humans, and causes toxoplasmosis. If

toxoplasmosis occurs during pregnancy, it may affect the foetus owing to transplacental transmission. Such transmission may
lead to foetal complications, some of which can be very serious, e.g. hydrocephaly and chorioretinitis; however, not all cases
of acute toxoplasmosis during pregnancy result in foetal complications. The decision whether to continue or terminate the
pregnancy is a difficult problem for families as well as healthcare professionals, thus making it important. Here we present a
case of acute toxoplasmosis at 6 weeks of pregnancy. The patient was directly advised to terminate the pregnancy. However, with
detailed laboratory analyses, close follow-up and treatment to prevent transplacental transmission, she successfully completed
the pregnancy and eventually delivered a healthy baby. By presenting this case, we aimed to review acute toxoplasmosis during
pregnancy.

Keywords: Toxoplasma gondii, pregnancy, risk factors, congenital toxoplasmosis, seroprevalence

6z

Toxoplasma gondii, insanlar dahil tiim hayvanlar1 enfekte edebilen bir zorunlu hiicre i¢i parazittir. Toxoplasma gondii'nin yaptig

hastaliga toksoplazmoz denir. Eger toksoplazmoz gebelikte séz konusu olursa fetus transplasental gecisle etkilenebilir. Her ne
kadar bu gecis, hidrosefali, koryoretinit gibi ¢ok ciddi fetal problemlere yol agsa da, tim gebelik akut toksoplazmozlarinda bu
durum mutlaka énemlidir. Ciinka gebelige devam etme veya sonlandirma karar: hem aileler icin hem de saglik¢ilar i¢in zordur.
Burada, akut toksoplasmoz tanisi ile gebeligin 6. haftasinda dogrudan gebelik sonlandirmas: ile bagvuran, gebeligi arzu edilen
bir olgu sunuyoruz. Olgu, detayh laboratuvar testleri, yakin takip ve transplasental gecisi engelleyen tedavi ile gebeligi bagarili
bir sekilde sonlandirip saglikli bir bebek sahibi olmustur. Bu olgu ile, gebelikte akut toksoplazmoz konusunu yeniden gézden
gecirmeyi hedefledik.

Anahtar Kelimeler: Toxoplasma gondii, gebelik, risk faktérleri, konjenital toksoplasmoz, seroprevalens

INTRODUCTION

immune-suppressed peoples. If the acute infection

occurs during pregnancy, transplacental (vertical)

Toxoplasmosis is a disease in human and most transmission may occur and may lead fetal problems

animals caused by Toxoplasma gondii (T. gondii),
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such as intracranial calcifications, hydrocephaly and
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which is an intracellularly protozoa (1,2). It affects
reticuloendothelial system and neural system. In
most infected-individuals, course of toxoplasmosis is
asymptomatic. Nevertheless, in some individuals, it
may cause fever, lymphadenopathy, fatigue, headache,

anemia. It may also be a life-threatening problem in

Received/Gelis Tarihi: 02.03.2021 Accepted/Kabul Tarihi: 21.06.2021

even intrauterine fetal demise. Due to these kind
of risks during the pregnancy, serologic testing for
toxoplasmosis is being advised or is even mandatory
in some countries (3-5).

The acute toxoplasmosis is uncommon during the
pregnancy and it is somewhat “tricky”’; on one hand

Address for Correspondence/Yazar Adresi: Tonay inceboz, Dokuz Eyliil University Faculty of Medicine, Department of Medical Parasitology,

izmir, Turkey

Phone/Tel: +90 232 412 45 45 E-mail/E-Posta: tonay.inceboz@deu.edu.tr ORCID ID: orcid.org/0000-0002-5856-7865

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


https://orcid.org/0000-0002-5856-7865
https://orcid.org/0000-0003-4219-7449
https://orcid.org/0000-0001-6927-9917
https://orcid.org/0000-0003-4451-0515

Turkiye Parazitol Derg 2021;45(3):223-226

224 Inceboz et al. Acute Toxoplasmosis During Pregnancy

the treatment of the pregnant is important, on the other hand
the investigation should be directed to fetus as to whether the
fetal transmission is present and if so, the degree of the fetal
damage should be searched. However, sometimes it is not as easy
as its theory. The role of the healthcare providers is to explain
the whole picture in detail and ask the couple decide the fate (4).
Serologic testing, ultrasonographic follow-up -especially for the
signs of any fetal involvement- are utmost important.

Here we aimed to present the course of a case with acute
toxoplasmosis that was diagnosed in very early pregnancy, and
ended up with a healthy baby girl. By doing so, we would like to
review the knowledge on toxoplasmosis and pregnancy.

CASE REPORT

Twenty-four year-old woman, G1P0 was admitted to our clinic
with a six-week pregnancy and the diagnosis of toxoplasmosis.
She was advised to have a pregnancy termination with the
information of high risk of having an “abnormal baby”. She
was anxious because she had a strong desire of continuation
of pregnancy, contradicting with the fear of -mentioned risk
of having- “abnormal baby”. She had a history of raw-meat
consumption. She had no fever but malaise that may be a
common feeling during the first months of pregnancy. She had no

lymphadenopathy nor hepatosplenomegaly during the physical
examination however she had fatigue. Transient increase in the
liver function tests namely aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) were present. Transvaginal
ultrasonographic examination confirmed viable pregnancy of 6
weeks. Table 1 shows serum anti-toxoplasma antibodies (IgM,
IgG, IgG-avidity) analyses of the patient performed in three
different laboratories (Table 1). It seems an advantage to have the
results from three different laboratories in terms of diagnosis and
follow-up. When we consider all serological data and elevated liver
function test in the present case, it is most likely for her to have
the acute toxoplasmosis 1-2 months just before the pregnancy.

The diagnosis, risk of fetal transmission, importance of follow-
ups, repeat laboratory analyses, and adherence to prophylactic
medication were explained in detail to the couple but she
refused to have amniocentesis. They have decided to continue
the pregnancy. To decrease the risk of transplacental fetal
transmission spiramycine 3 g/day, orally was started. Follow-up
information and was shown in Table 1. Maternal seroconversion
was confirmed. Ultrasonographic examinations were all negative
for any sign of toxoplasmosis infection. At 39 weeks of pregnancy,
she was admitted to the hospital due to rupture of the membranes.
Due to cervical dystocia, cesarean section was performed and

Table 1. The patient’s serological results for toxoplasmosis during the pregnancy (performed in 3 different labs)

Weeks of pregnancy Results Performed lab
IgM: 11 .
th
6" week 1G: 104 Private lab
7% week IgG avidity: 27.77% Private lab
10" week IgG avidity: 29.72% Private lab
IgM:1.26
12 week IgG: 1/1.024 positive University hospital lab
IgG avidity: 55%
18% week IgG Avidity: 35.86% Private lab
IgM: 9.35 . .
th
23" week 1gG: 59 Private hospital lab
IgM: 7.81 . .
th
27% week 1gG: 53.6 Private hospital lab
IgM: 8.66 Private hospital lab
th
82 week IgG: 58.2
39" week BIRTH
IgM: 1.11
Postpartum 1 week IgG:1/512 University hospital lab
IgG avidity: 57%

Private lab

IgG: Negative 0-7.2 U/mL, intermediate values: 7.2-8.8 U/mL, Positive: >8.8
U/mL

IgM: negative: 0-10

Avidity. low: < 20%, borderline: 20-30%, high: >30%

The reference values of different laboratories

University hospital lab

IgG (Dilution series, in house ELISA)

IgM (ELFA, bioMérieux diagnostics) negative: <0.55; Intermediate : 0.55-
0.65, positive >0.65

Avidity. (In house ELISA) low: <20%; Borderline: 20-30%, high: >30%

Private hospital l1ab
IgM negative: 0-10
IgG negative: 0-7.2
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healthy baby girl (3.190 grams, 50 cm) was delivered. The cord
blood analysis for toxoplasmosis was negative for IgM but positive
for IgG antibodies. Two weeks later IgG was become negative,
pointing out the maternal transmission of IgG antibodies. Baby
girl is still very healthy and doing well now.

DISCUSSION

T. gondii is one of the most common parasite that infect around
1/3 of all human in the world (6). The disease caused by T. gondii
is called toxoplasmosis and may occur in anyone at any age (7-
9). The incidence of the acute infection during pregnancy is
difficult to investigate since the disease is very widespread.
However according to one detailed meta-analysis revealed that
prevalence of acute toxoplasmosis during pregnancy was around
1.1% (confidence interval: 0.9-1.2%) (10). Such an acute infection
during pregnancy may affect the baby; it has been estimated
that 1 in 1.000-1 in 10,000 babies born with intrauterinely
acquired toxoplasmosis (11). In another study, it was estimated
that around 190,000 new congenital toxoplasmosis cases occur
worldwide annually (12).

Most of the pregnant women with acute toxoplasmosis are
asymptomatic (13). In symptomatic cases lymphadenopathy,
fatigue, fever, flue-like symptoms may be present. In our case
there was no symptom or sign of the acute toxoplasmosis.
Although fatigue was present it is not certain whether it was one
of a common symptom of pregnancy or due to acute infection
with toxoplasma. Transient increase in the liver function tests
-namely AST and ALT- were the only abnormal finding in our case.
There are some clinical as well as experimental studies pointing
out the elevated amino-transferases somewhat a sign of hepatic
involvement (14-16). During the follow-up of the present case,
hepatic function tests decreased to their normal range. Thus,
if some hepatic involvement occurred this was just a transient
increase.

Diagnosis of acute toxoplasmosis infection during pregnancy
is a difficult task, since such a task put too much stress on
both physician, doctors in the lab and as well as the couple
involved. In our case we have followed her up with ultrasound
examinations and serum analyses. Typically, we have seen the
seroconversion. Maternal serology may sometimes be confusing.
When rheumatoid factor or antinuclear antibody is positive in the
blood, serological tests may be falsely positive (17,18). However
serological investigation is mandatory (19). When toxoplasma
IgM and IgG are tested, if both are negative, this means no
present or past infection. In this situation risk factors such as
raw-meat consumption must be avoided. If IgM is negative but
IgG is positive, this implies past infection with immunity, thus
no risk during pregnancy. If IgM is positive and IgG is positive
(or negative), this connotes acute infection. IgM antibodies can
be detected with in the first 2 weeks of infection, however, IgM
titers can remain elevated for a year or more; thus, the presence
of IgM antibody is not diagnostic of an acute toxoplasmosis
infection. To confirm the diagnosis IgG avidity may help, if this
value is high. High-avidity IgG antibodies develop at least 12-16
weeks after the infection. Thus, in a pregnant woman in her first
months of gestation, regardless of the IgM antibody test result,
a high-avidity IgG test result refers that basically there is no risk
for the fetal infection. In our case, at first, both toxoplasma IgM

and IgG were both positive. Even if IgG avidity seemed in gray-
zone, increased IgG avidity results by time also supports early
acute infection with toxoplasmosis. In the present case, there are
different lab results from different labs. Although just serum IgG
and IgM results from the different labs may be confusing for the
clinicians, as in our case, serum IgG avidity is “a good guide” to
make a decision for such cases. The follow-up serological tests
were confirmed this diagnosis as an acute toxoplasmosis during
the early stages of pregnancy.

It has been reported that up to two-thirds of cases of congenital
toxoplasmosis may not show any abnormality on ultrasound scans
(such as calcifications, microcephaly, hydrocephalus, ventricular
dilations, hepatosplenomegaly, ascites, and severe intrauterine
growth retardation) (20). We have shared this information with
the couple. She refused to have invasive diagnostic method
(amniocentesis).

Congenital toxoplasmosis may lead to a wide variety of problems
from chorioretinitis to fetal death. Classical triad of the
congenital infection is chorioretinitis, cranial calcifications and
hydrocephalus, however, 90% of the infants with congenital
toxoplasmosis are asymptomatic at birth (21). It should not
be forgotten that in the case of being infected with T. gondj, it
may cause neuropsychological disorders in the future (22-24).
Transplacental transmission of toxoplasma infection is tend
to be ironically “fetus friendly”. Transmission rate of infection
is negligible if the acute toxoplasmosis occurs at or during
conception (0-0.6%) and still low (3.5%) before 15 weeks of
pregnancy, rising steadily, reaching around 80-100% in the 3
trimester (25). However fetal damage risk is as the opposite; the
damage risk higher if the transmission occurs in early pregnancy,
whereas it is very small in late pregnancy. In our case, there were
no signs of the fetal involvement and again at birth no signs or
symptoms, nor serological clue of a congenital toxoplasmosis
infection. The baby girl is still healthy at her 2 years of age now.
In conclusion, toxoplasmosis is very common “neglected”
parasitary disease with a risk of fetal transmission if acute
infection occurred in pregnancy. However when fetal transmission
is not certain, the option of pregnancy termination should not
be offered before assessment of the situation in all aspects. The
importance of both serological as well as the ultrasonographic
follow-up should not be overlooked. There is one other important
lesson to remember; serological testing for toxoplasmosis should
ideally be checked before the “planned” conception.
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Leishmaniasis, bir protozoon parazit olan Leishmania tiirlerinin sebep oldugu ve enfekte disi kum sinekleri tarafindan bulagtirilan
bir hastaliklar grubudur. Tiirkiye, yakin sinir komgumuz olan Suriye’de meydana gelen i¢ savasg ve siyasi istikrarsizlik nedeniyle ti¢
milyonu asan sayida gé¢ almigtir. Bu ¢alismada, Suriye’den go¢ ederek Hatay'da yasayan, iki yurt dis1 kaynakhi mukozal tutulumlu
kutanéz leishmaniasis olgusu ve tedavileri sunulmaktadir. Enfeksiyon hastaliklar: klinigine yiiziinde lezyon nedeniyle bagvuran
iki olgu, Parazitoloji Anabilim Dali laboratuvarina yénlendirilmistir. Olgularin lezyonlarindan yayma preparatlar hazirlanmis ve
Giemsa ile boyanarak mikroskop altinda incelenmigtir. Aym zamanda olgularin lezyonundan, aspirasyon siwvis1 alinarak modifiye
edilmis Novy-MacNeal-Nicolle besiyerine inokiile edilmistir. Ureme gézlenen érnekler, ITS-1 bolgesini hedefleyen LITSR ve L
5.8S primerleri kullamilarak PZR-RFLP yoéntemi ile tiplendirilmigtir. Olgularin lezyonlarindan hazirlanan yayma preparatlarin
ikisinde de amastigotlar gorilerek tan1 konmusgtur. Besiyerine inokiile edilen klinik érneklerin, birinde promastigotlarin iiredigi
gozlenmigstir. PZR-RFLP ile izolat Leishmania tropica olarak tiplendirilmistir. Olgularin ikisi de amfoterisin B ile tedavi edilmistir.
Bir olgu lezyonun tekrar etmesi nedeniyle bes degerli Antimon bilesigi ile tekrar tedavi edilmistir.

Anahtar Kelimeler: Leishmaniasis, Leishmania tropica, tedavi

ABSTRACT

Leishmaniasis is a protozoan parasitic disease transmitted to humans by infected female sand flies. Turkey has received more than
three million immigrants from Syria because of the civil war and political instability. This study reported cases of two patients,
who were from Syria and lived in Hatay, with cutaneous leishmaniasis and mucosal involvement. Two patients presented to
the infectious diseases clinic with a complaint of facial lesions and were subsequently referred to the parasitology department
laboratory. Smears were prepared from the lesions, stained with Giemsa and examined under a microscope. Moreover, aspirates
taken from the patients’ lesions were inoculated into the modified Novy-MacNeal-Nicolle medium. The diagnosis was made when
amastigotes were detected in both smears. Proliferation of promastigotes was observed in one of the clinical specimens inoculated
on the medium. By PZR-RFLP, Leishmania tropica were detected in the isolate. Both patients were treated with amphotericin B. One
patient was treated again with a pentavalent antimony compound because of the recurrence of the lesion.

Keywords: Leishmaniasis, Leishmania tropica, treatment

GiRis KL lezyon uygunsa o6ncelikle intralezyonel olarak

. L. . tedavi edilirken VL ve yeni diinya MKL; amfoterisin

Leishmaniasis, Phlebotomus veya Lutzomyia kum B} T s
. o 5 . . o B formilasyonlari, bes degerli antimon bilegikleri ve

sineklerinin 1singiyla bulagsan Leishmania tird

protozoalarin neden oldugu hastaliklardir (1). miltefosin ile paranteral tedavi edilir (1).
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Hastaligin 4 ana formu vardir: visseral leishmaniasis Dinya Saghk Orgtt'niin Dogu Akdeniz Bolgesi ve

(VL, kala-azar), Post-kala-azar dermal leishmaniasis, Avrupa Bolgesi 2018 yili raporunda; 1,882 yurt dis1
kutanéz leishmaniasis (KL) ve mukokutanéz kaynakli KL ve 141 VL olgusu bildirilmigtir. Son 5
leishmaniasis (MKL). KL hastahgin en yaygin ve yilda Dogu Akdeniz Bolgesi ve Avrupa Bolgesinde
kendiliginden de iyilesebilen sekliyken, VL ise olduk¢a KL'nin %75'inden fazlasinin yurt dis1 kaynakh oldugu
ciddi seyir gosterir ve tedavi edilmezse neredeyse her belirtilmig, Tirkiye'nin 838 olgu ile en fazla bildirim
zaman 6limeciildiir (2). yapan tilke oldugu vurgulanmigtir (3). Bu ¢alismada,
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yurt dist kaynakl iki mukozal tutulumlu KL olgusunun sunulmasi
amaclanmgtir.

OLGU SUNUMLARI

Olgu Sunumu 1

Birkag yildir burun septumu ve mukozasindan ust dudaga uzanan
eritemli, krutlu, agrili lezyonu bulunan kirk iki yagindaki Suriye
uyruklu erkek olgu, dermatoloji klinigine bagvurmustur (Resim
1). Alinan anamnezde, olguya daha énce KL tanisi konuldugu,
liposomal amfoterisin B ile tedavi edildigi ve tedavi sonrasi
iyilesme gozlenerek taburcu edildigi 6grenilmistir. Olgu dért ay
sonra tekrar ayni gikayetlerle enfeksiyon hastaliklari klinigine
yatirilmig, lezyondan hazirlanan yaymada Giemsa boyama ile
amastigotlar gorilerek tani konulmustur (Resim 2). Novy-
MacNeal-Nicolle (NNN) besiyerine yapilan ekim sonucunda
ireme saptanmamugtir. Olguya lipozomal amfoterisin B 210
mg 1-5 gin daha sonra 14. ve 21. giinlerde 1x1/IV ve sekonder
enfeksiyona yonelik ampisilin-sulbaktam 4X2 gr IV/10 gin
tedavisi baglanilmigtir. Amfoterisin B tedavisi ile lezyon diizelmis
ancak olgu 3 ay sonra tekrar ayni sikayetler ile bagvurmus, bu defa
meglumine antimoniate (Glucantime®) 140 mg 1X1 IV/28 giin
baslanilmigtir. Tedavi sonundalezyonuniyilestigi gézlemlenmisgtir
(Resim 1 B1).

Olgu Sunumu 2

Kirk dort yasinda Suriye uyruklu erkek olgu 15 aydir yiizde, burun
ve agiz mukozasinda édemli, skuamli, akintili lezyon nedeniyle
leishmaniasis 6n tamsiyla hastanemize yénlendirilmigtir
(Resim 1). Olgu enfeksiyon hastaliklar1 klinigine yatirilmigtir.
Parazitoloji laboratuvari tarafindan olgunun lezyonundan
hazirlanan yaymanin Giemsa boyamas: ile amastigot goriilerek
tani1 konulmugstur. NNN besiyerinde de promastigotlarin
tredigi gozlenmistir. Ureme gozlenen besiyerinden elde edilen
promastigotlardan DNA izolasyonu yapilmig ve ITS-1 bélgesini
hedefleyen LITSR ve L5.8S primerleri kullanilarak PZR-RFLP

Ya

Al: Olgu 1 tedavi 6ncesi

B1: Olgu 1 tedavi sonrasi B2: Olgu 2 tedavi sonrasi

Resim 1. Olgularin tedavi éncesi ve sonrasi resimleri

yoéntemi uygulanmugtir (4,5). Elde edilen bantlar L. tropica, L.
major ve L. infantum/donovani referans suglari ile karsilagtirilarak
tir tayini yapilmigtir. PZR-RFLP sonucunda olguda lezyona
neden olan tir L. tropica olarak tiplendirilmistir (Resim 2). Olguya
liposomal amfoterisin B 240 mg 1-5 giin daha sonra 14. ve 21.
ginlerde 1x1/IV ve sekonder enfeksiyona yénelik ampisilin-
sulbaktam 4X2 gr IV/ 10 gun tedavisi baglamilmigtir. Tedavi
sonunda lezyonun iyilestigi saptanmigtir (Resim 1).

TARTISMA

Leishmaniasise yirmiden fazla Leishmania tiirii sebep olmaktadir
(1). Ulkemizde yapilan ¢alismalarda, VL etkenlerinin L. infantum
ve nadiren L. tropica; KL etkenlerinin ise L. tropica, L. major, L.
infantum ve L. donovani oldugu ortaya konulmustur (6-8). Bizim
calismamizda olgularin birisinde etken olarak L. tropica tespit
edilmistir. Diger olguda etkenin izole edilmemesinin sebebinin
daha 6nce olgunun tedavi almis olmasi veya lezyonun birkac yildir
bulunmas: nedeniyle kroniklesmesinden kaynaklanabilecegi
digtiniilmektedir. Etken olan leishmaniasis tiiriiniin hizli bir
sekilde belirlenmesinin hastaligin degisen epidemiyolojisinin
tespit edilmesinde ve hastaligin énlenmesinde énemli oldugunu
distinmekteyiz.

MKL, hastaligin ciddi ve potansiyel olarak yasami tehdit eden
bir seklidir. Genellikle yeni diinyada (Giiney Amerika) gérilir,
eski dinyada ancak import olgular seklinde gériliir. Mukozal
tutulum, KL lezyonunun yerlesim yeri ile ilgili olup yaklagik
%5-20’'sinde goriilebilir. Nazal mukoza en sik etkilenen bolgedir
ve diger mukozal bolgelerin tutulumu nadirdir (9). Diinya Saglik
Orgiitii raporunda 2016 yilinda, 1,692 yurt dis1 kaynakli KL
olgu ve 119 yurt dis1 kaynakli VL olgu bildirimi yapilmigtir (10).
Savas nedeniyle go¢ ve zorla yerinden edilme, daha 6nce hig
olgusu olmayan veya ¢ok az olgusu olan iilkelerde leishmaniasis
olgularinin sayisimi artirmaktadir. Turkiye 2016 yihinda diinya
capinda yurt dis1 kaynakli KL olgularimin %90'indan fazlasim
bildirmistir (10). Fakat mukozal tutulumlu KL olgu bildirimleri ok
azdir. Literatur taramamizda Ekiz ve ark.nmin (11) Tirkiye'de bir
mukozal tutulumlu KL olgusu bildirmiglerdir. Bizim ¢alismamizda
her iki olgumuzda da nazal mukoza tutulumu gézlenmistir. Tam
ve tedavinin gecikmesi nedeniyle mukozal yayilmin oldugu
distniilmektedir. Ulkemizde mukozal tutulumlu KL olgularinin

A:Yayma preparatlarda Leishmania spp
amastigot

B:Olgu 2 PZR-RFLP
sonucu (1: Marker, 2:

Hastaornegi, 3: Hasta

ornegiL. fropica)

Resim 2. Olguya ait (a) Giemsa boyali yayma preparatta
amastigotlar ve (b) PZR-RFLP sonucu
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bildirilmelerinin ¢ok az oldugu gérilmektedir, bu olgularin
bildirilmesinin dermatologlar agisindan 6nemli oldugunu
disiinmekteyiz.

Bes degerli antimon bilesikleri ¢ogu leishmaniasis formunun
tedavisinde ilk secenektir ve etkinligi aragtirilan yeni ilaglar icin
de altin standart olarak kabul edilirler (12). Tedavide ilk secenek
bes degerli antimon bilesikleri olarak énerilmesine ragmen, ilag
saglanmasinda yasanan zorluklar nedeniyle bizim iki olgumuzda
da lipozomal amfoterisin B kullanilmigtir. Amfoterisin B tedavisi
ile bir olguda relaps gelismis ve bes degerli antimon bilesigi ile
tekrar tedavi edilmistir. Mukozal tutulumlu KL olgularinda tedavi
sonrast relaps olabilecegi diistiniilerek takiplerin diizenli ve uzun
siire yapilmasinin 6nemli oldugu disiintlmektedir.

SONUC

Hatay ilinde KL endemiktir. Ozellikle Suriye'den gelen
gé¢menlerde mukozal tutulumlu KL gériilebilmektedir. Tedavide
ilk secenek bes degerli antimon bilesikleri olmasina ragmen, ilag
saglanmasinda yasanan zorluklar nedeniyle lipozomal amfoterisin
B alternatif olarak kullanilabilmektedir. Mukozal tutulumlu KL
tedavisinde amfoterisin B ile niiks goriilebileceginden bu olgularin
uzun siire takip edilmesinin énemli oldugu disiinilmektedir.
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Dear Editor,

Parasitic infestation is a common public health in
developing country. In tropical country, there is
a high incidence of intestinal parasitic disease. In
Indochina, the highest incidence of opisthorchiasis
is reported (1). This infection is associated with
cholangiocarcinogensis and becomes important
local problem. The interrelationship between
opisthorchiasis and other infection is an interesting
issue.Here, the authors would like to share preliminary
data from the area with extremely high incidence of
opisthorchiasis, Thailand. The local data showed that
there is a lower incidence of Coronavirus disease-2019
(COVID-19) in the area with higher prevalence of
opisihorchiasis (Table 1). The clinical relationship
between parasitic disease and COVID-19 is little
mentioned. In this report, the observation trend is
interesting. An underlying pathophysiological process
that might cause protective effect against active severe
COVID-19in opisthorchiasisis thioredoxin reductase-1
generating from parasite (2). This bioselenoprotien has

Table 1. Incidence of COVID-19 and prevalence

of opisthorchiasis in different regions (data on
December 2020)

TR Prevalence of
Region s opisthorchiasis
incidence
(%)
Northeastern 124 18.6%
Northern 201 10%
Southern 758 5%
Central 2.449 2%
COVID-19: Coronavirus disease-2019
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an anti-inflammatory effect and is useful for survival
of virus in biliary tract (2) and the anti-inflammatory
property might be protective against pathological
inflammation process in COVID-19.
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