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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, 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.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale Sézciik | Ozet Kaynak | Tablo | Resim
tiird limiti s6zciik limiti | limiti limiti | limiti
“ 7yada
Ozgiin 250
Aragtirma 2200 (Alt baghikly) =0 6 toplan"tda
15 resim
10yada
Derleme 5000 250 50 6 toplamda
20 resim
10yada
Olgu 1000 | 200 15 Tablo | toplamda
Sunumu .
yok 20 resim
Editore g
Mektup 500 Uygulanamaz | 5 LRI R
yok yok

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmal, ana metin icerisindeki gecis siralarina uygun
olarak numaralandinimadir. Tablolarin lizerinde tanimlayici
bir baslik yer almali ve tablo icerisinde gecen kisaltmalarin
acihmlar tablo altina tanimlanmalidir. Tablolar Microsoft
Office Word dosyasi igcinde “Tablo Ekle" komutu kullanilarak
hazirlanmali ve kolay okunabilir sekilde diizenlenmelidir.
Tablolarda sunulan veriler ana metinde sunulan verilerin

tekrari olmamali; ana metindeki verileri destekleyici nitelikte
olmalilardir.

Resim ve Resim Altyazilar

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yiiklenmelidir. Gorseller bir
Word dosyasi dokiimani ya da ana dokliman icerisinde
sunulmamalidir. Alt birimlere ayrilan gorseller oldugunda,
alt birimler tek bir gorsel igerisinde verilmemelidir. Her
bir alt birim sisteme ayri bir dosya olarak ylklenmelidir.
Resimler alt birimleri belli etme amaciyla etiketlenmemelidir
(a, b, ¢ vb.). Resimlerde altyazilari desteklemek icin kalin ve
ince oklar, ok baslari, yildizlar, asteriksler ve benzer isaretler
kullanilabilir. Makalenin geri kalaninda oldugu gibi resimler
de kor olmahdir. Bu sebeple, resimlerde yer alan kisi ve
kurum bilgileri de korlestirilmelidir. Gorsellerin minimum
cozlintirliigli 300DPI olmalidir. Degerlendirme siirecindeki
aksakhklari 6nlemek icin gonderilen bitin gorsellerin
¢Ozlinirliglu net ve boyutu blyik (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almalidir.

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

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

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

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

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

Kaynaklar

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

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch 200/0.6.
Br J Anaesth 2015; 115: 797-8.
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Turkish Journal of Parasitology (Turkiye Parazitol Derg) is
the double-blind peer-reviewed, open access, international
publication organ of Turkish Society for Parasitology. The
journal is a quarterly publication, published on March, June,
September and December and its publication languages are
Turkish and English.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

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

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

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

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

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

® Preparation of the Manuscript

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

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

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

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

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

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

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

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

Manuscript Types

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

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

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

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

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

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

Table 1: Limitations for each manuscript type

Type of Word | Abstract Reference | Table | Figure
manuscript | limit | word limit | limit limit | limit
7 or total
Original 250
Article 2200 (Structured) =0 6 .Of i
images
Revi 10 or
eview 5000 | 250 50 total of 20
Article 6 .
images
No 10 or
Case Report | 1000 | 200 15 total of 20
tables | .
images
. 10 or
Technical 1500 | No abstract | 15 R total of 20
Note tables | .
images
Letter to No N di
the Editor 500 No abstract | 5 tables 0 media

Tables

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

Figures and Figure Legends

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

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

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

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

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

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

References

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

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢
M, Gajovi€ O, Lazi¢ Z, et al. Impact of imaging diagnostics
on the budget - Are we spending too much? Vojnosanit
Pregl 2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis.
Gorbach SL, Barlett JG, Blacklow NR, editors. Infectious
Diseases. Philadelphia: Lippincott Williams; 2004.p.2290-
308.

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

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

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

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

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

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

teeth. Scand J Dent Res. 1974.

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

Manuscripts Published in Electronic Format: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/
ncidodlEID/cid.htm.

REVISIONS

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

2020 yilinin son sayisini da “Koronaviriisin” sebep oldugu COVID-19 hastaligina bagl olgu sayilarinin gittikce
arthgi, kiresel ve ulusal boyutta yiritilen micadelenin halen devam ettigi, kalabaliklari énlemek icin yapilan
kisittamalar ve dénisimli ¢alisma ginlerinde ¢ikartiyoruz. Cok sayida istek gelmesi nedeniyle dergimizin vizyonu

geregi virislerle ilgili makaleleri yayinlayamadigimizi buradan bir kez daha belirtmek isterim.

Bu sayimizi, 10 6zgin arastirma makalesi, iki derleme ve dért olgu sunumu olmak iizere 16 makale ile cikarmaktayiz.
Ozgiin arastrmalar arasinda; protozoonlar, helmentler ve artropodlar ile ilgili tani, tedavi, epidemiyoloji gibi farkls

konulari ele alan makaleler bulunmaktadir.

Derleme makalelerimizin biri gézde yerlesen parazitleri genel bir bakisla ele almaktadir. Digerinde ise parazit

mi mantar mi oldugu tartismali olan ve siniflandirmasina son zamanlarda karar verilen bir mikroorganizmadan

bahsedilmektedir.
Olgu sunumlarinda ise ilging bulacaginizi disindigimiz dért farkli konuda olguya detayli olarak yer verilmistir.

SCl/SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere atf
yapilmasinin, dergimizin bu endekse basvuru/kabul sirecinde biyik énem tasidigini yeniden belirtmek isterim.
Bilim alanimizin en énemli unsurlarindan ve bizleri giglendiren araclarindan biri olan Tirkiye Parazitoloji

Dergisi’nin bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararli olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Examination of Giardia intestinalis with Direct
Microscopy and Direct Fluorescent Antibody in
Patients with Diarrhea

Giardia intestinalis nin Ishalli Hastalarda Mikroskopi ve DFA Yontemiyle
Arastirilmast

® Ahmet Yilmaz', ® Hakan Uslu?

Atatiirk University Vocation School of Health Services, Department of Medical Laboratory Techniques, Erzurum,
Turkey

?Atatiirk University Faculty of Medicine, Department of Medical Microbiology, Erzurum, Turkey

[@ITR TR sstal Pt Yilmaz A, Uslu H. Examination of Giardia intestinalis with Direct Microscopy and Direct Fluorescent

Antibody in Patients with Diarrhea. Turkiye Parazitol Derg 2020;44(4):187-90.

ABSTRACT

Objective: In this study, our objective was to compare direct microscopic examination and direct fluorescence antibody (DFA)
method for Giardia diagnosis in stool samples and to evaluate the possible risk factors related to Giardia infections.

Methods: Stool samples of 185 patients with diarrhoea collected between June 2019 and July 2019 in Erzurum Yakutiye
Research Hospital were included in the study. Microscopic examination of the samples was performed with native-lugol, and they
were subsequently scanned by the indirect fluorescent assay microscope using the DFA method at 100-200X magnification. In
addition, all patients filled a questionnaire prepared to determine the possible risk factors related to Giardia infection.

Results: The age of the 185 participating patients who belonged to different groups was between 0 and 94 years. Giardia spp.
cysts were detected in five stool samples (2.7%) using direct microscopic examination. Nine samples (4.9%) were DFA-positive.
The incidence of giardiasis was noted to be 7.5% in children, 3.8% in adults, 7.3% in people living in rural areas, 2.9% in people
living in urban areas, 10% in people having pets and 4.2% in people who do not have pets.

Conclusion: By taking the DFA method as a reference, the sensitivity and specificity of the microscopic examination were found
tobe 44.4% and 99.4%, respectively. The Giardia positivity rate was higher in children, those living in rural areas, those having pets
and those using well water as drinking water.

Keywords: Giardia spp., diarrhoea, direct fluorescent antibody, direct microscopy, risk factor

0z

Amag: Bu calismada ishalli diski 6rneklerinde Giardia'nin teshisinde, direkt mikroskobik bak: yéntemi ile direkt fléresan antikor
(DFA) yonteminin kargilagtirilmasi ve ayrica Giardia enfeksiyonlar icin olasi risk faktérlerinin aragtirilmas: amaglanmgtr.
Yontemler: Haziran-Temmuz 2019 tarihleri arasinda Erzurum Yakutiye Aragtirma Hastanesi; farkh kliniklerinden 185 hastanin
ishalli digkilar1 ¢alisma materyali olarak kullanildi. Laboratuvara gelen érneklerde; 6ncelikle native-ligol ile mikroskobik baks,
sonrasinda DFA yéntemi kullanilarak IFA mikroskobunda X100-200 buiytitmede tarandi. Ayrica Giardia enfeksiyonunun olasi risk
faktorleri aragtirmak i¢in hastalardan anket formu doldurmalar istendi.

Bulgular: Yaglar1 0-94 arasinda degisen ve farkl gruplarda yer alan bu hastalara ait 185 fekal érnegin 5'inde (%2,7) direkt
mikroskopi ile Giardia spp.’ye ait kistler goriildii. DFA yéntemiyle 6rnekleri 9'unda (%4,9) pozitiflik saptandi. Giardiyozis yayginlig:
cocuklarda %7,5, yetigkinlerde %3,8, kirsal bélge de yasayanlarda %7,3, sehirde yasayanlarda %2,9, evcil hayvan sahiplerinde %10
ve evcil hayvani olmayanlarda %4,2 idi.

Sonug: DFA yoéntemi referans alindiginda mikroskobi yonteminin duyarliigs %44,4, ozgilligi ise %99,4 olarak hesaplandi.
Cocuklar, kirsal bolgede yasayanlar, evcil hayvan besleyenler ve icme suyu olarak kuyu suyu kullananlarda Giardia pozitifligi daha
yiiksek bulundu.

Anahtar Kelimeler: Giardia spp., ishal, direkt fléresan antikor, direkt mikroskopi, risk faktért
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INTRODUCTION

Giardia intestinalis (known also as G. lamblia or G. duodenalis) is one
of the ten enteric parasites, which are most common among people
worldwide (1). Giardia, which was first identified by Antony van
Leeuwenhoek in 1681, is a whip-shaped and flagellated parasite
and has only trophozoite and cyst forms (2). Contaminated water
and food are the main risk factors for Giardia infections. Poor
living conditions, being alarge family, contaminated environment,
usage of raw sewage and low socioeconomic class are other related
risk factors (3,4). Giardia infection may also be transmitted
directly from infected pets or wild animals (5). Although Giardia
infections may be asymptomatic in humans, they may also lead to
different clinical courses extending from mild diarrhea to severe
malabsorption (6). Conventional microscopic methods are usually
used for the diagnosis of Giardia in the laboratories. However,
the error margin of the examination of only one stool sample is
relatively high if the parasite concentration is low, the quality of
the microscopic examination is poor, and the parasite is hidden
due to the intermittent shedding and bile pigments (7). Three
stool samples should be examined to increase sensitivity (8).
For the diagnosis of Giardia, serological methods such as ELISA
and direct fluorescence antibody (DFA), which are based on the
detection of the parasite antigens in the stool samples, are also
used besides the conventional methods (2,9).

In this study, the objective was to compare the direct microscopy
using native-lugol and DFA in the diagnosis of Giardia and
to evaluate the risk factors of giardiasis with the help of a
questionnaire filled by the patients.

METHODS

The stool samples of 185 patients with diarrhea, who were
referred from different clinics of the Erzurum Yakutiye Research
Hospital between June 2019 and July 2019, were included in the
study. The microscopic examination of the samples admitted to
the laboratory was done with native-lugol and then the remaining
stool samples were stored at -20 °C for the examination with DFA.
Meriflour Giardia/Cryptosporidium (made in the USA) kit was
used for DFA. The results obtained using positive and negative
controls according to the recommendation of the manufacturer
and screened under x100-x200 magnification for each well.
The slides showing fluorescence were confirmed under higher
magnification. The prepared stool specimens, which contained
green-apple colored samples with a size between 8-12 ym and

the characteristic cyst morphology, were considered positive for
the presence of Giardia spp. Necessary approval form for study
was taken from patients. In addition, we let the patients fill
questionnaires and tried to determine the possible risk factors
related to giardiasis.

Statistical Analysis

The statistical analysis was performed to determine the
relationship between the different patient groups (grouped for
the age, drinking water source, etc) for the examined parameters.
The SPSS software package (v.22.0, SPSS Inc.) was used for
all analyses. The p-values <0.05 were considered significant
according to the results of the Pearson’s chi-square test.

RESULTS

Our study involved 185 patients, who were between the ages of
0-94 years and complained of diarrhea. 97 of the patients were
male and 88 of them were female. The age of 53 patients was
between 0-14 years and the remaining 132 patients were older
than 15 years. In our study, we observed cysts belonging to Giardia
spp. in 5 of the 185 stool samples (2.7%) with direct microscopy.
On the other hand, 9 stool samples (4.9%) were DFA positive.
Although four of the five samples diagnosed positive with the
direct microscopy were also positive on DFA, the remaining one
sample was DFA negative. On the other hand, five samples, which
were negative on the microscopic examination, were positive on
DFA. The sensitivity, specificity, positive predictive value, and
negative predictive value of the direct microscopic examination
were determined with the reference to the DFA method (Table 1).
The possiblerisk factors for the Giardia spp. prevalence determined
with the data obtained through the used questionnaire were listed
in Table 2.

One of the samples containing Giardia spp. under the IFA
microscope (DFA method) was shown in Figure 1.

DISCUSSION

In this study, we determined the prevalence of Giardia spp. in
individuals, who had applied to our hospital with the complaint
of diarrhea and compared the direct microscopic examination
with the DFA for Giardia diagnosis. In addition, we evaluated the
data obtained for the possible risk factors related to giardiasis.
In Turkey, studies focused on Giardia infections have mostly an
epidemiological design. In our study, the prevalence of Giardia

Table 1. Comparison of the results of the DFA method and direct microscopic examination, and sensitivity and specificity level of

the direct microscopic examination

Tested DFA (+) n DFA (-) n Total
Direct microscopy positive 4 1 5
Direct microscopy negative 5 175 180
Total 9 176 185
The evaluation of the direct microscopy

Sensitivity 44.4%

Specificity 99.4%

Positive predictive value 80.0%

Negative predictive value 97.0%

DFA: Direct fluorescence antibody
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Table 2. Possible risk factors for the Giardia intestinalis

infection

Risk factors n (185) Positive (%) | p
Gender
Male 97 6.2%

0.299
Female 88 3.4%
Age groups
0-14 years 53 7.5%

0.236
Over 15 132 3.8%
Living area
City 103 2.9%

0.150
Rural 82 7.3%
Pets
Yes 20 10%

0.252
No 165 4.2%
Drinking-water supply
Bottled water 15 0%
Tap water 138 4.3% 0.324
Well water 32 9.4%

Figure 1. Picture of one of the samples with Giardia spp.
detected with DFA (x20)

DFA: Direct fluorescence antibody

determined 2.7% with direct microscopy and 4.9% with DFA
method. Regarding the studies, which had been conducted
with direct microscopy in different regions of our country, the
G. intestinalis prevalence was 1.2% in the study conducted by
Arserim et al. (10) in Izmir, 5.7% in the study conducted by Oncel
(11) in Sanlurfa, 9.4% in the study conducted by Cengiz et al. (12)
in Van and 1.45% in the study conducted by Bagtemir et al. (13)
in Manisa.

The DFA method used in the Giardia diagnosis has a very high
sensitivity. Garcia and Shimizu (9) reported a 100% sensitivity
level for DFA. In Turkey, there are only a limited number of studies
focused on the comparison of the direct microscopic examination
and DFA in Giardia’s diagnosis. Regarding this limited literature;
Kustimur et al. (14) reported that DFA was useful to determine
the protozoa and could be helpful in the routine laboratory
practice. Bayramoglu et al. (15) used DFA in their study for G.

intestinalis diagnosis with food employees and reported 54.1%
sensitivity and 100% specificity for the direct microscopy. In the
USA, Alles et al. (16) conducted a study, in which DFA was used
as a reference, and they reported the sensitivity and specificity
rates of the direct microscopy as 66.4% and 100% respectively. In
Egypt, El-Nahas et al. (17) used DIF (Direct Immunofluorescence
Assay) as a reference and reported 76.9% and 100% for the
sensitivity and specificity of the direct microscopy respectively.
In our study, we found that the sensitivity and specificity of the
direct microscopy were 44.4% and 99.4% respectively for the
detection of the Giardia spp. based on DFA as a reference.

It has been reported that Diarrheal disease is the leading cause
of death and illness for children under five years of age in
developing countries (18). There are several studies focused on
the risk groups for giardiasis. Several factors such as gender,
childhood-adulthood, living in the rural and urban areas, source
of drinking water, and the presence of pets and education level of
parents were evaluated in these studies. Julio et al. (19) showed
in Portugal that the positivity rate for G. intestinalis was 6.8% in
children aged 0-15. Sagabiel et al. (20) from Germany showed
that the positivity rate was 1.5% among children aged 0-6 years
and Kramar et al. (21) from Russia showed that the same rate was
31.9% among children aged 0-5 years. In our study, the Giardia
prevalence was 8.2% among children aged 0-14 years. The same
rate was 3.3% among adults. The prevalence of Giardia is usually
higher in children compared to adults. This may be explained by
the relatively poor personal hygiene in childhood.

The rate of Giardia is higher in people living in rural areas
compared to urban areas. Julio et al. (19) found a Giardia
positivity of 5.3% and 7.4% in people living in urban and rural
areas respectively. Naz et al. (4) showed that the Giardia positivity
was 7.3% and 12.3% in people living in the urban and rural areas
respectively. In our study, the positivity rate was 2.9% and 7.3%
in people living in the urban and rural areas respectively. Thus,
our results were consistent with the results of other studies
and in all studies, the positivity rate was higher in people living
in rural areas. The close relationship between nature and house
environment in rural areas and consequently higher contact with
the Giardia species may explain this finding.

Giardia species may cause infections in animals in close contact
with humans. In Pakistan, Naz et al. (4) found that the Giardia
prevalence was 13.8% in people with a pet, while the same rate
was 9% in people not having a pet. In Malesia, Choy et al. (22)
reported a Giardia prevalence of 12.4% and 9.6% for people with
and without a pet respectively. In our study, the same rates were
10% and 4.2% respectively. These findings showed that giardiasis
is considerably higher in people living with pets.

CONCLUSION

The direct microscopy in the diagnosis of Giardia is a valuable
method because of its rapid and easy implementation and the
possibility of the detection of other parasites besides Giardia.
However, low specificity is the limitation of this method. On
the other hand, the high sensitivity of DFA is considered the
positive aspect of this method. However, the high cost and
requirement of a highly-equipped laboratory environment are the
disadvantages of DFA. We conclude that the development of rapid
and cost effective immunological diagnostic tests, which may
detect simultaneously several parasites, will be very useful. We
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considered children, people in rural areas, people having pets, and
people using well water are groups more under risk of giardiasis.
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ABSTRACT

Objective: Among the mosquitoes, Culiseta longiareolata plays a notable role in the transmission of avian malaria, tularemia
and arboviral diseases, including West Nile fever. We conducted this study to characterise the cytochrome oxidase I (COI) and
internal transcribed spacer 2 (ITS2) fragments of Cs. longiareolata in northwestern Iran to determine the classification status of
this species.

Methods: The COI and ITS2 fragments from six populations of Cs. longiareolata were amplified, sequenced and analysed. For
phylogenetic analysis, the evolutionary history was estimated using the Tamura-Nei-based Maximum Likelihood approach.
Results: Thirteen sequences (six for ITS2 and seven for COI) from six populations of Cs. longiareolata were acquired and
deposited into the GenBank. Phylogenetic analysis showed that the COI sequences from the current study cluster together with
the same species from other parts of the world. Moreover, the ITS2 sequences of the current study and sequences retrieved from
the GenBank, despite intraspecies variation, fall into a distinct clade with acceptable bootstrap values.

Conclusion: Notable genetic variations were observed between various Cs. longiareolata populations based on the evaluations of
ITS2 and COI fragments. By conducting such studies, the exact classification status of this species can be determined.
Keywords: Mosquitoes, molecular systematics, phylogenetic analysis

0z

Amag: Sivrisinekler arasinda Culiseta longiareolata, Bat1 Nil hummas: da dahil olmak tizere kug sitmasi, tularemi ve arboviriis
enfeksiyonlarinin bulasmasinda énemli bir rol oynamaktadir. Bu ¢calisma, Cs. longiareolata’nin Sitokrom Oksidaz I (COI) ve Internal
Transcribed Spacer 2 (ITS2) fragmanlarini karakterize etmek icin Iran’in kuzeybatisinda yapildi.

Yontemler: Cs. longiareolata’nin alt1 popiilasyonundaki COI ve ITS2 fragmanlari amplifiye edildi, sekans dizimi yapildi ve analiz
edildi. Filogenetik analiz i¢in evrimsel tarih, Tamura-Nei tabanli maksimum olabilirlik yaklagimi kullanilarak tahmin edildi.
Bulgular: On ti¢ sekans (ITS 2 i¢in 6 ve COI i¢in 7) elde edildi ve Genbank’ta saklandi. Filogenetik analiz, mevcut calismadaki Cs.
longiareolata’nin COI dizilerinin, diinyanin diger bolgelerinden gelen aym tiirlerle birlikte kiimelendigini gosterdi. Buna ek olarak,
calismadaki 6 Cs. longiareolata popiilasyonunun ITS2 dizileri ve genbank formundan elde edilen diziler, tiir i¢i varyasyonlara
ragmen, kabul edilebilirén yitkleme degerlerine sahip ayri bir diziye yerlestirilmigtir.

Sonug: Cs. longiareolata popilasyonlar: arasinda ITS2 ve COI'ya bagh olarak dikkate deger cesitlilikte genetik varyasyon
bulunmustur. Bu sonuglar, Cs. longiareolata’nin farkh popiilasyonlarinin daha biiyitk 6rneklem boyutlariyla daha genis élgekte
yapilacak daha ileri caligmalar icin bir baglangic olabilir. Bu tiir ¢calismalar yapmak, bu tiirlerin kesin simiflandirmasini belirleyebilir.
Anahtar Kelimeler: Sivrisinekler, molekiler sistematikler, filogenetik analiz
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INTRODUCTION

Mosquitoes (Diptera: Culicidae), are important from a medical
and veterinary point of view. Specific species of the this family
play an important role in the transmission of diseases such as
malaria, filariasis, and multiple arboviral diseases such as dengue
fever, yellow fever, zika, chikungunya, sindbis, and West Nile
fever (1). Culiseta longiareolata as a species of the genus Culiseta,
has been distributed in the broad geographical range of Asia,
Europe, the Mediterranean and Africa (2). The medical and
veterinary importance of Cs. longiareolata is due to its role in the
transmission of diseases such as avian malaria (3), tularemia (4).
Also its probable role in the transmission of West Nile fever as
experimental vector, highlights the importance of this species (5).
Cytochrome Oxidase I (COI), as the largest protein coding gene
in the mitochondrial genome of eukaryotes, has been extensively
used as a molecular marker in mosquitoes phylogenetic studies
and in many cases it is also known as a mosquito species
identification barcode (6).

Unlike coding regions that are almost constant between species,
the internal transcribed spacer 2 (ITS2) region has a notable
variation that can be used to distinguish populations of species.
Sequencing of ITS2 regions of nucleotides is considered as an
important modern systematic tool (7,8). This marker has been
used in molecular studies of different mosquito species (9-12).
Considering the report of the presence of West Nile virus in the
vectors of West Azerbaijan province (13) and since this virus
possibly can be transmitted by Cs. longiareolata, as the secondary
vector (5), the precisely characterization and identification of this
vector is of notable importance. Given the increasing application
of molecular markers in complementation and confirmation of the
identification of important vectors, molecular characterization of
this speciaes, as valuable basic information, can be useful.

The morphological characterization and identification of
mosquito species of Iran, have been conducted in different parts
of country and also West Azarbaijan Province where the Cs.
longiareolata is one of the species reported from different regions
of Iran and has a wide distribution across the country (14).

Due to the presence of Cs. longiareolata in a wide range of the world,
the history of mosquito-borne diseases, which Cs. longiareolata
plays a role in these diseases, and the need for a detailed study of
this species (including characterization of its molecular markers),
the current study was conducted to characterize the COl and ITS2
fragments of Culiseta longiareolata in West Azerbaijan Province,
North West of Iran.

METHODS

Ethics Statement

Prior to the approval of all projects by the Urmia University of
Medical Sciences, they are reviewed and endorsed by the ethical
committee. The current project has been reviewed and approved
by Urmia University of Medical Sciences’ ethical committee under
the number: IR-UMSU.REC.1397.265.

Study Area, Collection

Identification

Sample and Species

Mosquitoes’ specimens were collected from six localities of three
counties (Urmia, Khoy and Makoo), West Azerbaijan Province,
North West of Iran (Figure 1).

Different habitats were examined during May-October 2019 for
larvae collection using the standard dipping method (15). All
samples were identified using standard morphological keys (16).

Genomic DNA Extraction and ITS2 Fragment
Amplification

Specimens were amplified in triplicates from six populations of
Cs. longiareolata for molecular analysis of both markers (totally
36 specimens for COI and ITS2). Bioneer AccuPrep’ Genomic
DNA Extraction Kit (South Korea) was used for genomic DNA
extraction of mosquitoes. Extracted DNA was diluted in TE buffer
and kept at 4 °C. The extracted genomic DNA was subjected to
polymerase chain reaction (PCR) using super PCR MasterMix"
(Yekta Tajhiz Azma, Tehran, Iran). The desired ITS2 fragments
were amplified using the universal primers, forward-5.8S (5" ATC
ACT CGG CTC GTG GAT CG 3’) and reverse-28S (5’ ATG CTT AAA
TTT AGG GGG TAG TC 3’) (17). The PCR conditions were 94 °C
for 5 min followed by 30 cycles of (94 °C for 45 s, 57 °C for 50's, 72
°C for 1 min) and 72 °C for 10 min.

For amplification of COI fragment, the universal primers forward:
5 GGAGGATTTGGAAATTGATTAGTTCC 3 and reverse: 5
CCCGGTAAAATTAAAATATAAACTTC 3, were used (18). The
PCR program was set as follows: initial denaturation at 94 °C
for 5 min; 30 cycles of (94 °C for 30 s, 48 °C for 30 s, 72 °C for
30 s] and a final extension at 72 °C for 7 min. The accuracy and
quality of amplicons were tested on an agarose gel of 1.5% and
visualized after staining with YektaGreen® safe stain (Iran)
through ultraviyole transillumination. High quality amplicons
were sequenced. After analyzing the sequences, entirely identical
sequences were removed from each population, and only one
sequence of each population was deposited into the Genbank.

= West Azerbaijan
) Province

Figure 1. Location of West Azerbaijan Province and
sampling localities, 1- Makoo, Sangar: 39.316410, 44.432039,
2- Khoy, Marakan: 38.851780, 45.258208, 3- Urmia,
Koor-Abad: 37.723190, 44.674631, 4- Ghahramanloo:

37.659869,45.207550, 5-Nazloo: 37.651213,44.983285, and 6-
Moallem 37.546660, 45.033280 (Original basic map has been
prepared from d-maps.com)
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Phylogenetic Analysis

COI and ITS2 sequences of the same mosquito species were
retrieved from GenBank for phylogenetic analysis (www.ncbi.
nlm.nih.gov). The evolutionary history was estimated using
the Tamura-Nei-based Maximum Likelihood approach (19).
Initial tree(s) for heuristic analysis were automatically obtained
by applying Neighbor-Join and BioNJ algorithms to a matrix
of pair distances calculated using the Maximum Composite
Likelihood (MCL) method, then choosing topology with a higher
log probability value. A discrete Gamma distribution was used
to model evolutionary rate differences among sites [5 categories
(+G, parameter =8.9461)]. For ITS2 sequences, all positions
containing gaps and missing data were eliminated by analyzing
the original chromatograms from acquired sequences as well as
using bioinformatics tools. There were a total of 193 positions
in the final dataset. Evolutionary analyses were conducted in
MEGAS (20).

Statistical Analysis

The methods and algorithms used in phylogenetic analyzes
have statistical bases. The statistical bases of Tamura-Nei-based
Maximum Likelihood approach, Neighbor-Join and BioNJ
algorithms and MCL method, have been used as previously
described (19,21,22).

RESULTS

In current study the COI and ITS2 fragments of 6 populations
belonging to Cs. longiareolata were amplified in triplicates from
which the sequence with the highest quality was analyzed and
deposited in GenBank (Table 1).

The phylogenetic analysis of the COI fragments, including
sequences from the 6 populations of the present study as well
as sequences of this fragment in other genera and mosquito
species, showed that the COI sequences of Cs. longiareolata from
current study cluster together with the same species from other
parts of the world (Figure 2). The intra-species variation of this
gene sequence is significant among the 6 populations studied
and other sequences retrieved from other countries. Sequences
of other genera and species (retrieved from Genbank), were
distinctly separated into separate branches and clades other
with high bootstrap values (Figure 2). Genetic variation was also
observed in COI, even from single site samples (MK863417 and
MK863416, Ghahramanloo, Urmia).

The Phylogeneticanalysisbased on the amplified fragment showed
that the ITS2 sequences of 6 populations of Cs. longiareolata
of current study and sequences of this species retrieved form
Genbank, in spite of intra-species variation, have been placed in a
distinct clade with acceptable bootstrap values (Figure 3).
Sequences of other species and genera of mosquitoes were
analyzed in addition to the sequences of this gene in 6 populations
in order to test the ability of ITS2 to differentiate between other
levels of taxa (species and genera). The results showed that
ITS2 was able to successfully differentiate between different
taxonomic levels, including members of different species and
Genera (Figure 3).

DISCUSSION

Due to the rapid development of molecular phylogeny in diseases’
vectors, in the present study, two widely used molecular markers
(COI and ITS2), in the molecular systematic of Cs. longiareolata
were amplified and analyzed. The transmission of some of
important mosquito-borne diseases by this species reveals the
necessity of studying this mosquito (23,24). Possible genetic
variation among different populations of Cs. longiareolata was
investigated by sampling of this species from several regions
and amplification and analysis of both COI and ITS2 in different
populations of this species. The possible efficacy of these two
markers in separating different populations was also evaluated.
Although ITS2 is most commonly used to examine intra-species
genetic diversity, its efficacy in identifying new species should
not be overlooked. Even three new species in the An. maculipennis
complex have been described partly based on nucleotide
differences of ITS2 fragment (25). Notable genetic variation
observed among different populations of Cs. longiareolata based
on ITS2 needs further investigation to evaluate the potential
for existence of different species with the same morphological
structure in Cs. longiareolata (Cs. longiareolata or Cs. longiareolata
complex). The results of a study analyzing the ITS2 that has
identified An. persiensis that COI marker has not been able to
separate it from other species of An. maculipennis complex (26),
can be a proof of the effectiveness of ITS2.

Although the current methods incorporated the use of a 658-base-
pair cytochrome COI gene region, as the DNA barcode (6), but
in previous work efforts with mosquito species the resolution
provided by COIbarcodesishighly variable. The inefficiency of COI
in separation of Anopheles deaneorum from Anopheles marajoara
(27) or while studying Culex species, it has been stated that only

Table 1. The localities of sampling sites, geographical properties and NCBI-genbank accession no’s of acquired sequences for COI and

ITS2 fragments of Cs. longiareolata, North West of Iran

County Localities Geo. details Altitude (m) Accession no
Lon. Lat. COI1 ITS2
Makoo Sangar 44.432039 39.316410 1.348 MK863414 MK861163
Khoy Marakan 45.258208 38.851780 948 MK863419 MK861162
Nazloo 44.983285 37.651213 1.358 MK863420 MK861165
Moallem 45.033280 37.546660 1.350 MK863415 MK861166
Urmia Ghahramanloo 45.207550 37.659869 1.000 xizg:jﬁg MKS861161
Koor-Abad 44.674631 37.723190 1.545 MK863418 MK861164
COI: Cytochrome oxidase I, ITS2: Internal transcribed spacer 2, Lon.: Longitude, Lat.: Latitude
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W MES$63414 Culiseta longiareolata Makoo-4

05 W MK863417 Culiseta longiareolata Urmia-7

W MK863418 Culiseta longiareolata Urmia-4

W ME$63415 Culiseta longiareolata Urmia-,
W MK863416 Culiseta longiareolata Urmia-4

61

\MK402667 Culiseta longiareolata Spain

7 W MES63419 Culiseta longiareolata Khoy-6

W MK863420 Culiseta longiareolata Urmia-I

41
| MK170087 Culiseta longiareolata UAE

LC176745 Culiseta bergrothi Japan

KX675392 Culiseta annwlata Germany

MG385730 Culisetn New-Zealand

[KT278288 Culiseta morsitans Sweden

MG 780840 Cuiiseta ochroptera Germany

A DQ4G5309 Anapheles gambiae

0.1

Figure 2. Molecular Phylogenetic analysis of COI fragment of Cs. longiareolata, by Maximum Likelihood method. The tree with the
highest log likelihood (-3133.8388) is shown. The percentage of trees in which the associated taxa clustered together is shown next to
the branches. Initial tree(s) for the heuristic search were obtained automatically by applying Neighbor-Join and BioNJ algorithms to
a matrix of pairwise distances estimated using the Maximum Composite Likelihood (MCL) approach, and then selecting the topology

with superior log likelihood value. The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The
analysis involved 13 nucleotide sequences. Codon positions included were 1*+2"+3"+Noncoding. M indicates the sequences of current
study, A Anopheles gambiae was used as outgroup

COL: Cytochrome oxidase I

42% of their samples clustered together with their conspecifics
by utilizing the Neighbor Joining technique (28). Numerous
other studies have reported ineffectiveness of COI (29,30).
Comparatively, there are many reports of the effectiveness of COI
as an effective complementary identification tool for mosquito
species (31,32). Differences in reports of efficacy of COI, may
be attributed to differences in the efficiency of this marker in
different taxa and even species.

An important point in the present study is the remarkable
consistency of the studied two markers in showing notable
genetic diversity in different populations of Cs. longiareolata.

However, the results of the present study regarding Cs.

longiareolata could be a weak confirmation of the possibility
of finding a species complex, but conclusive conclusion about
this species is not possible due to the small sample size in the
present study. The results of the present study could be a prelude
to further studies, at a wider scale, with larger sample sizes of
different populations with a wider geographical distribution of
Cs. longiareolata, using different markers as well as non-molecular
studies. Also complementary studies could be useful for analyzing
the intraspecific variation among different populations, as it
was seen between Moallem and Ghahramanloo populations in
current study. Conducting such studies can determine the exact

classification status of this species.
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88

B MK861163 Culiseta longiareolata Makoo
97

68 W MK861164 Culiseta longiareolata Urmia

86 KF483837 Culiseta longiareolata WA-Nagh34

e [l MK861162 Culiseta longiareolata Khoy

e W MK361165 Culiseta longiareolata Urmia

e [ MK 861161 Culiseta longiareolata Urmia

83

= I MK861166 Culiseta longiareolata Urmia

|K U495656 Culiseta inconspicua Anstralia

100 |
KU495655 Culiseta inconspicua Australia

A KF483844 Anopheles superpictus WA-Kale

Figure 3. Molecular Phylogenetic analysis of ITS2 of Cs. longiareolata, by Maximum Likelihood method. The tree with the highest log
likelihood (-579.0416) is shown. The percentage of trees in which the associated taxa clustered together is shown next to the branches.
Initial tree(s) for the heuristic search were obtained automatically by applying Neighbor-Join and BioNJ algorithms to a matrix of

pairwise distances estimated using the Maximum Composite Likelihood (MCL) approach, and then selecting the topology with superior
log likelihood value. The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. The analysis
involved 13 nucleotide sequences. All positions containing gaps and missing data were eliminated. There were a total of 71 positions in
the final dataset. M indicates the sequences of current study, A Anopheles superpictus was used as outgroup

ITS2: Internal transcribed spacer 2
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Kist Hidatik Hastalig1 Nedeniyle Takip ve Tedavi
Edilen 170 Olgunun Irdelenmesi: Cok Merkezli Bir
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Amag: Ulkemizde kist hidatik hastalig: yiiksek endemisite géstermektedir. Bu calismada kistik ekinokokkoz hastalarinin klinik
ozellikleri ve tani-tedavi yaklagimlarinin ortaya konulmas: amaglanmgtir.

Yontemler: Cok merkezli, retrospektif olarak planlanan bu ¢alismaya alti merkezin son bes yil icerisinde kist hidatik tanisi
konmus hastalar1 dahil edilmisgtir..

Bulgular: Calismaya alinan 170 hastanin %54,7’si kadin olup, tiim olgularin yas ortalamas1 45,4+17,4 yildi. En sik bagvuru sikayeti
karin agris1 ve bulanti-kusma; en sik fizik muayene bulgusu ise batinda hassasiyetti. Hastalarin ¢cogu, sikayeti bagladiktan 2 ila 6 ay

sonra tani almigt. Tedavi 6ncesi bakilan laboratuvar tetkiklerinde anemi en sik saptanan bulguydu ve eozinofili ikinci sirada yer
almaktaydi. En sik tutulan organ ise karacigerdi (n=153, %90). Tan1 koymak i¢in uygulanan gértuntiileme tetkikleri incelendiginde
125 olguda (%73,5) ultrasonografi ¢ekildigi tespit edildi. Tani sirasinda tespit edilen en biiyiik kist 160x170 mm boyutlarinda ve
karacigerde olup, evre 4'tii. Indirekt hemagliitinasyon testi i¢in negatif, siipheli pozitif ve pozitiflik oranlar sirastyla %9,4, %8,8 ve
%81,8'di. Cerrahi + medikal tedavi, PAIR + medikal tedavi uygulamasindan daha yaygindi (n=72 %42,4, n=14 %8,2). Niiks goriilen
47 hastanin 22’sinde (%46,8) kist hidatik tedavi hikayesi mevcuttu.

Sonug: Calismamizin sonuglar1 gostermektedir ki, iilkemizde endemik olan kist hidatik hastahginin tams: ge¢ konulabilmekte ve
serolojik testler hastaligin tanisinda yaniltici olabilmektedir. Farkli evre ve boyutlarda kistleri olan hastalarda tedavi se¢imlerine
gore nitks oranlarim kargilagtirmak miimkiin olmamugtir.

Anahtar Kelimeler: Kist hidatik, cok merkezli calisma, Tiirkiye

2
=
[<b)

O

I

Gelis Tarihi/Received: 25.12.2019 Kabul Tarihi/Accepted: 11.06.2020

Yazar Adresi/Address for Correspondence: Sinem Akkaya Isik, Saglik Bilimleri Universitesi, Sultan 2. Abdilhamid Han Egitim ve Arastirma
Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Klinigi, Istanbul, Ttrkiye
Tel/Phone: +90 538 887 92 02 E-Posta/ E-mail: drsinemakkaya@gmail.com ORCID ID: orcid.org/0000-0001-9941-2993

TUrk
PARAZITOLOJ

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



https://orcid.org/0000-0001-9941-2993
https://orcid.org/0000-0002-7451-8537
https://orcid.org/0000-0002-7023-6639
https://orcid.org/0000-0002-7768-7205
https://orcid.org/0000-0002-8964-0914
https://orcid.org/0000-0002-5110-8092
https://orcid.org/0000-0003-1465-3283
https://orcid.org/0000-0002-5676-9527
https://orcid.org/0000-0002-1145-8656
https://orcid.org/0000-0003-3371-7764
https://orcid.org/0000-0002-4228-1213

19 8 Akkaya Isik ve ark. Kist Hidatik 170 Olgu Turkiye Parazitol Derg 2020;44(4):197-202

ABSTRACT

Objective: To determine the clinical characteristics of patients with cystic echinococcosis and the diagnostic and therapeutic
approaches used.

Methods: This is a multicentre, retrospective study. Patients from six centres who were diagnosed with hydatid cysts in the last
five years were evaluated.

Results: The mean age was 45.4+17.4 years, and 54.7% were female. The most common complaints were abdominal pain, nausea
and vomiting, and the most common physical examination finding was abdominal tenderness. Most patients were diagnosed
within 2-6 months. Anaemia and eosinophilia were the most common laboratory findings. The liver was the most commonly
involved organ (n=153, 90%). One hundred twenty-five (73.5%) patients underwent ultrasonography. The largest cyst was present
in the liver at stage four, and its diameter was 160x170 mm. The rates of the negative, grey zone and positive results were 9.4%,
8.8% and 81.8%. Surgery was more common (n=72, 42.4%) than puncture, aspiration, injection, and re-aspiration treatments
(n=14, 8.2%). Of the 47 patients who had a recurrence, 22 (46.8%) had a history of hydatid cyst treatment.

Conclusion: Hydatid disease, which is endemic in our country, is diagnosed at a late stage. In terms of disease diagnosis,
serological tests may be misleading. It was not possible to compare the success rates according to the treatment choices because of

the lack of randomisation of stages and sizes of the lesions.
Keywords: Hydatid cyst, multicentre study, Turkey

GiRis

Kist hidatik hastahg: hayvanahgin ve tarimin yaygin oldugu,
koruyucu onlemlerin ahinmadifi bolgelerde siklikla gorilen
zoonotik bir hastaliktir (1). Diinya Saghk Orgiitl’i’ne (DSO)
goére ithmal edilmis 17 tropikal hastaliktan biridir. Dinya'da bir
milyondan fazla insani etkiledigi ve her yil ii¢ milyar dolarin
tizerinde maddi kayba sebep oldugu bildirilmektedir. Ulkemiz ise
yilda 50/100.000 iizerinde hastanin gérildugi yitksek endemik
bélgeler arasinda yer almaktadir (2). Hastahigin etkeni Echinococcus
ismi verilen sestod sinifina ait bir parazittir. Bu parazit insanlarda
enfeksiyon yaptigi gibi hayvanlarda da enfeksiyonlara sebep
olabilmektedir. Echinococcus'nin baglica 4 alt cinsi bulunmaktadir.
Bunlar E. granulosus, E. multilocularis, E. vogeli ve E. oligarthus'dir
(3). E. granulosus kistik ekinokokoza (KE) neden olur ve bu
klinik tablo hem tilkemizde hem de diinyada en sik kargilagilan
klinik formdur (2). Bir bagka tiir olan E. multilocularis alveoler
ekinokokoza neden olur ve yayginhig: giderek artmaktadir. E.
vogeli ve E. oligarthrus “Neotropical ekinokokoz” ile iligkilidir ve
nadir olarak goriilmektedirler (4,5).

Etcil hayvanlar parazitin kesin konagidir ve digkilarinda bulunan
parazit yumurtalan ile ara konaklar: enfekte ederler. Otcul ara
konaklarin kist iceren i¢ organlarimi etcil hayvanlarin yemesi
ile yasam déngiisit devam eder. Insanlar, etgillerin diskilarina
dokulen parazit yumurtalar: ile kontamine olmus su veya
yiyeceklerin (6rnegin; yesil sebzeler, meyveler) alimu ile ve ayrica
temastan sonra yumurtalarin elden agza aktarilmasiyla enfekte
olurlar. Insan ekinokokkozis icin tesadiifi ara konaktir ve hastaligt
bulagtiramaz (4,5).

KE'de kistler etkilenen organda semptom olusturana kadar
yillarca asemptomatik kalirlar. Etkilenen organa gore cesitli
semptomlarla ortaya ¢ikabilir. Hepatik ve pulmoner semptomlar
en sik gériilen semptomlar olmakla birlikte atipik yerlesimli kistler
diger organlar ile iligkili semptomlarla ortaya ¢ikabilir (1,6).
Ekinokokkozis teghisi ultrasonografi (USG) veya bilgisayarh
tomografi (BT) gibi goruntilleme teknikleri ile konur, diger
serolojik testler ile desteklenir (6,7). Serolojik testler antikor
tespitine dayanmaktadir. Ozellikle gériintileme ve klinik ile kesin
teshis konulamadig1 durumlarda daha ¢ok énem kazanir. Ayrica
bu serolojik testler tedavinin takibinde de kullanilmaktadar (7,8).
DSO 2003 yilinda gorintiileme tekniklerine gore bir siiflama
yayinlamigtir ve bu simiflamaya gore tedavi planlamasi 6nerilmigtir

(8,9). Abdominal kistik ekinokokkozis tedavisi i¢in dért secenek
vardir: (i) kist hidatiklerin delme, aspirasyon, enjeksiyon, yeniden
aspirasyon teknigi ile perkiitan tedavisi; (ii) cerrahi; (iii) anti-
paraziter ila¢ tedavisi ve (iv) izleme. Tedavi ¢ncesi kistin USG
goruntilerine gore evrelendirilir ve evreye gore bir yaklagim
izlenir (9,10).

Bu ¢aligma ile iilkemizde endemik olan kist hidatik hastaligimin
demografik ve klinik 6zellikleri ile tani ve tedavi yaklagimlarinin
ortaya konulmasi amaglanmigtir. Caligmamiz Turkiye’deki 6
egitim ve aragtirma hastanesinin katilimiyla ¢cok merkezli olarak
planlanmusgtir.

YONTEMLER

Calisma Popiilasyonu ve Tasarimi: Bu calisma ¢ok merkezli,
retrospektif, tamimlayici, epidemiyolojik bir caligma olarak
tasarlandi. Ocak 2014 ile Agustos 2019 tarihleri arasinda kist
hidatik hastalig: tanis1 konularak, takip-tedaviye alinan erigkin
yas grubu hastalar ¢alismaya dahil edildi.

Bu ¢alisma Saglik Bilimleri Universitesi, Hamidiye Girisimsel
Olmayan Aragtirmalar Etik Kurulu'nun 08.11.2019 tarih ve 19-
141 sayih onamu ile gerceklestirilmigtir.

Calismaya Katilan Merkezler:

1. Saghk Bilimleri Universitesi, Sultan 2. Abdilhamid Han
Egitim ve Aragtirma Hastanesi, Enfeksiyon Hastaliklar: ve Klinik
Mikrobiyoloji Klinigi, Istanbul, Ttrkiye

2. Saglik Bilimleri Universitesi, Antalya Egitim ve Arastirma
Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi,
Istanbul, Tirkiye

3. Saghk Bilimleri Universitesi, Haseki Egitim ve Arastirma
Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi,
Istanbul, Tiirkiye

4. Saglk Bilimleri Universitesi, Haydarpasa Numune Egitim
ve Aragtirma Hastanesi, Enfeksiyon Hastaliklarn ve Klinik
Mikrobiyoloji Klinigi, Istanbul, Turkiye

5. Saghk Bilimleri Universitesi, Giilhane Egitim ve Arastirma
Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Klinigi,
Ankara, Turkiye

6. Saghk Bilimleri Universitesi, Bakirkéy Dr. Sadi Konuk Egitim
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Mikrobiyoloji Klinigi, Istanbul, Ttrkiye
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Veri Toplama: Hastalarin yasi, cinsiyeti, temas 6ykisu, daha
once kist hidatik nedeniyle tedavi alip almadigs, klinik bilgileri
(anamnez, fizik muayene), laboratuvar ve goériintilleme tetkik
sonugclari, serolojik testlerden indirekt hemagliitinasyon testi
(fHA) sonuglari ile tedavi yontemi ve tedavi sonrasi hasta izlem
formlar kayit altina alinda.

istatistiksel Analiz

Istatistiksel analiz ve yorumlama icin e-picos (https://www.e-
picos.com) kullamildi. Tanimlayic istatistikler yas icin ortalama
ve standart sapma, diger parametrelerde ise frekans dagilimlar
olmak tizere ifade edildi.

BULGULAR

Caligmaya katilan alti merkezde son beg yilda toplamda 170 hasta
kist hidatik teghisi konularak tedavi edilmigti. Bu hastalarin
93’tnt (%54,7) kadinlar olugturuyordu; yas ortalamas: 45,4+17,4
yil (minimum-maksimum 18-84) olup yas gruplarina gore
hastalarin dagilimi Tablo 1'de sunulmustur. Hastalarin 25’inde
(%14,7) hayvan besleme ya da hayvanlarla yakin temas, 25’inde
(%14,7) yikanmamis sebze ve meyve tiketimi 6ykiisi vardi. Otuz
sekiz (%22,4) hastada ise her iki risk faktérit mevcuttu.

Caligmaya katilan olgulardaki en sik bagvuru sikayeti karin agrist
ve bulanti-kusmaydi (Tablo 2). Non-spesifik sikayetler ise boyun
agrisi, skar yerinde akinty, ishal, anal apse ve inguinal bolgede ele
gelen siglikti. Hastalarin ¢cogu sikayetlerinin 2 ila 6. ayinda tam

almigt1 ve tan1 konmadan 6énce en uzun gikayet siiresi 36 aydi
(Tablo 2).

En sik fizik muayene bulgusu batinda hassasiyet iken (n=72,
%42,4), hepatomegali (n=28, %16,5) ikinci sirada yer almaktayd:
(Tablo 2). Tedavi 6ncesi bakilan laboratuvar tetkiklerinde anemi
(n=43, %25,2) en sik saptanan bulguydu. Diger laboratuvar
bulgular: ise eozinofili (n=32, %18,8), lokositoz (16, %9,4),
aspartat amino transferaz (AST) yiksekligi (n=25, %14,7), alanin
amino transferaz (ALT) yuksekligi (n=32, %18,8), total bilirubin
artigi (n=18, %10,5) seklinde siralandu.

En sik tutulan organ karacigerdi (n=153, %90) (Tablo 1). Tek
organ tutulumu olan 152 (%89,4) olgu vardi ve bunlarin 136’sinda
tutulan organ karaciger idi. Birden fazla organ tutulumu olan 18
olgunun 9Yunda (%50) karaciger ile birlikte akciger tutulumu
mevcuttu. Ayni organda multipl kisti olan 56 (%32,9) olgu vardi
ve 49unda karacigerde multipl kist varken, bir olguda hem
karaciger hem akcigerde, bir olguda sadece akcigerde multipl
kist vardi. Multipl kist bulunan diger 5 hastada ise kistler protez
ekleminde, kal¢a ekleminde, kas icerisinde, vertebra kemiklerinde
ve peritondaydu.

Tanmisal goruntilleme tetkikleri incelendifinde 125 olguda
(%73,5) USG cekildigi gorildi. Hastalarin 59'unda (%34,7) tam
koymak i¢cin sadece USG uygulanmigken, 42’sinde (%24,7) USG
ve BT, 14’inde (%8,2) USG ve manyetik rezonans géruintilleme
(MRG) birlikte yapilmigti. On olguda (%5,9) ise USG, BT ve MRG
birlikte uygulanmist: (Tablo 3). Gériintileme yéntemlerine ilave
olarak yapilan serolojik testlerden IHA hastalarin 16’sinda (%9,4)

Tablo 1. Yas ve tutulan organlarin dagilimi

Yas Tutulan organlarin dagilimr*
Olgu sayis1 (n) Yiizde (%) Olgu sayisi (n) Yiizde (%)
<20 9 53 Karaciger 153 90,0
20-29 29 17,1 Akciger 9 5,3
30-39 35 20,6 Periton 6 3,5
40-49 25 14,8 Diger 20 11,8
50-59 29 17,1 - - -
260 43 25,3 - - -
*: Bir hastada birden fazla secenek birlikte goriilebilir

Tablo 2. Basvuru sikayeti, siiresi ve fizik muayene bulgular:

Sikayet* (n total: 170) Sikayetlerinin siiresi (n total: 139) Fizik muayene* (n total: 170)

Olgu sayis1 | Yiizde Olgu sayis1 | Yiizde Olgu sayis1 | Yiizde

(n) (%) (n) (%) (n) (%)
Karin agris1 119 70,0 0-1 ay 44 31,7 Ozellik yok 74 43,5
Bulanti-kusma 52 30,6 2-6 ay 70 50,3 Batinda hassasiyet | 72 42,4
Oksiiriik 7 41 7-12 ay 16 11,5 Hepatomegali 28 16,5
Nefes darlig: 5 2,9 12-36 ay 7 5,0 Batinda kitle 18 10,6
Ates 5 2,9 Belirtilmemis | 2 1,4 Splenomegali 8 4,7
Kalca agrisi 4 2,4 - - - Kageksi 14 8,2
Dékiintit 3 1,8 - - - Deri bulgular1 7 41
Aktif sikayeti yok | 31 18,2 - - - Sarihik 3 18
Diger sikayetler | 15 88 - - - :::;:.:m sayisinda | 2,9
*: Bir hastada birden fazla secenek birlikte gériilebilir
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negatif, 15’inde (%8,8) ise siipheli pozitif (1/50-1/100) olarak
sonuclanmigt1 (Tablo 3). Bu IHA negatif veya siipheli pozitif
olgularin 5’ievre 1, 6's1evre 2, 4’ evre 3, 6’s1 evre 4, 3’ti evre 5, biri
ise evre 2-3 olarak saptanmis iken 6 olguda evre belirtilmemigti.
Caligmadaki en biiyiik kist 160x170 mm ebatlarinda karacigerde
saptanan evre 4 KE olgusuna aitti. Kistlerin evre ve buyiiklukleri
Tablo 4’te belirtilmistir. Evresinin belirtilmedigi 16, boyutunun
belirtilmedigi 4 olgu vardi.

TARTISMA

DSO ihmal edilen 17 tropikal hastalik arasina aldigi KE'nin
kontrolunt saglamak icin hayvanlarin agilanmasi, antijen ve
goriintilleme yéntemleriyle taranmas gibi kontrol ve eradikasyon
programlar1 uygulanmasini 6nermigtir. Ancak bu yoéntemler
ile bulas ¢nlense dahi hastaligin uzun yillar géralmeye devam
edecegi distunilmektedir (11). Romanya,
Turkiye'de 2014-2015 yillarinda yapilan saha tarama calisma

Bulgaristan ve

(HERACLES) sonuglarina gére bu ti¢ iilkede yaklagik 151.000
kisinin Echinococcus ile enfekte oldugu ve bunlarin sadece tigte
birinde aktif enfeksiyon bulgularinin oldugu éngérilmustir. Bu
caligmada iilkemizde enfekte olan hasta sayisinin tahmin edilenin
neredeyse iki kat1 oldugu da belirtilmektedir (12).

Tark Akciger Hastaliklar1 Derneginin Kist Hidatik Kitabi'nda
Turkiye'de kadinlar ile erkekler arasinda hastahigin gorilme siklig:

Hastalara uygulanan tedaviler Tablo 5’te verilmistir. Tedavi
sonrasi hastalarin 47’sinde (%27,6) niiks goriildi. Daha 6nce
kist hidatik nedeniyle tedavi alan 47 (%27,6) hastanin ise ikinci
tedavisi sonras: takiplerinde 22’sinde (%46,8) yine niiks gorildii.
Olgulardan sadece biri; 62 yasinda, karaciger ve akcigerinde

multipl kisti olan bir hasta; mortal olarak seyretti.

Tablo 3. Tan1 koymak icin kullanilan yéntemler

Goriintiilleme indirekt hemaglutinasyon testi sonuglar
Goriintiilleme yontemi Olgu sayisi(n) Yiizde Sonug Olgu Sayis1 (n) Yiizde
USsG 59 34,7 Negatif 16 9,4
USG + BT 42 24,7 1/50-1/100* 15 8,8
USG + MRG 14 8,2 1/200-1/800 82 48,2
USG + BT + MRG 10 5,9 1/1,600-1/3,200 35 20,6
BT 23 13,5 1/3,200’den fazla 22 12,9
MRG 19 11,2 - - -

BT + MRG 3 1,8 - - -

*: Stipheli pozitif, USG: Ultrasonografi, BT: Bilgisayarh tomografi, MRG: Manyetik rezonans goriintiileme

Tablo 4. Echinococcus kistlerinin WHO-IWGE'ye gére evreleri ve biyiklitkleri

Evre (n total: 154) Biiyiikliitk (n total: 166)

Evre* Olgu sayisi(n) Yiizde (%) Biiyiikliik (cm) Olgu sayis1 (n) Yiizde (%)
1 22 14,3 0-1 8 4,8

2 33 21,4 1-3 18 10,8

3 46 29,9 3-5 31 18,2

4 34 22,1 5-10 80 47,1

5 19 12,3 >10 29 17,5

*: Bir hastada birden fazla secenek birlikte goriilebilir, WHO-IWGE: The World Health Organization Informal Working Group on Echinococcosis

Tablo 5. Tedavi dagilim

Tedavi sekli Olgu sayis1 (n) Yiizde (%)
Yalnizca medikal tedavi 54 31,8

Yalniz PAIR 2 1,2
Medikal + PAIR 14 8,2

Yalniz cerrahi 8 4,7

Cerrahi + medikal 72 42,4
Tedavisiz takip 16 9,4

Heniiz baglanmamig-red 4 2,4

PAIR: Delinme, aspirasyon, enjeksiyon, yeniden aspirasyon
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agisindan fark olmadig belirtilmigtir (1). Bunu destekler nitelikte
caligmalarin en 6nemlisi HERACLES c¢aligmasidir. Bu ¢alismada
Tirkiye'de 8,618 kisi taranmig ve 53’tinde abdominal KE tespit
edilmigtir. KE prevalansinin iilkemizde kadin ve erkek cinsiyet
agisindan anlamh bir farklibk gostermedigi belirtilmektedir
(12). Yazar ve ark. (13) tlkemizde, 2001-2005 yillar1 arasinda,
yedi ayr bolgeden 11 Saglik Midirliklerime bildirilen 14,789
olgunun incelendigi calismasinda; olgularin %54,1’ini kadinlarin
olusturdugu belirtilmektedir. Citil ve ark. (14) Adiyaman'da
gerceklestirdikleri ¢alismada ise KE 6n tamsiyla bagvuran
hastalarin %64’tni kadinlar olugturmaktadir. Yilmaz ve ark. (7)
Erzurum'da, Ertabaklar ve ark. (15) Aydin'da gerceklegtirdikleri
caligmalarda kadinlarda KE tanmisimin daha yiksek oranda
konulmasina ragmen bu farkin anlaml olmadig: belirtilmektedir.
Bizim ¢alismamizda bu caligmalara benzer gekilde %54 oran ile
kadin cinsiyette hastah@in erkek cinsiyete gére daha sik gorildugii
tespit edildi.

Yapilan caligmalarda KE her yasta tami alabilecegi gésterilmis
ise de genel olarak ¢ocukluk cagindaki temastan yillar sonra
hastaligin semptomatik hale geldigi belirtilmektedir (2,7,8,10).
HERACLES calismasinda da KE prevalansinin Tirkiye'de yasla
birlikte giderek arttif tespit edilmistir (12). Erzurum'da yapilan
Yilmaz ve ark. (7) calismasinda en yiiksek seropozitiflik oranlar
31-45 yas grubunda (%28,3) gosterilmistir. Gureser ve ark. (16)
Corum’da yaptig bagka bir ¢alismada ise olgularin %75’i 40 yas
iizerinde oldugu belirtilmektedir. Bizim ¢aligmamizda da en fazla
sayida olgunun 60 yas tizerinde oldugu gériilmektedir. Bu durum
temas sonrasi hastaligin uzun yillar asemptomatik kalmasindan
kaynaklanabilecegini dugtindirmektedir.

Calismamizda semptomlar olustuktan tani konmasina kadar
gecen sire incelendiginde hastalara en sik 2-6 ay arasinda tam
konuldugu, bu siirenin 36 aya kadar uzadig: tespit edildi. Bu
durum iilkemizde KE endemik olmasina ragmen tam koymakta
veya doktora bagvurmakta ge¢ kalinabildigini dugtindirmektedir.
Insana parazit yumurtalar ile temas farkli yollar ile (ytkamadan
sebze ve meyve tiketimi, enfekte hayvan ile temas gibi)
olabilmektedir (4). Sahin ve ark. (17) yaptig1 bir ¢alismada
hastalik bulas yollarimin ¢ogunun hastalarda ortaya konabildigi
savunulmustur. Ytz yirmi hastanin dahil edildigi bu retrospektif
calismada olgularin %56,7’sinde hayvan besleme aligkanhg: ya
da hayvanlarla yakin temas oykust; %58,3tinde ise yitkamadan
¢ig sebze meyve yeme aligkanlig: vardi. Calismamizda litaretiire
benzer sekilde muhtemel bulas yolu olarak sorgulanan hayvan
besleme veya hayvanlarla temas ile yitkanmadan sebze-meyve
yeme Oykiisit olgularin yarisindan fazlasinda mevcuttu (n=88,
%51,8).

Kist tutulumu olan organ (akciger, karaciger, pankreas gibi) ile
organ icindeki yerlesim yeri, cevre yapilarla olan iligkisi, kistin
buyiiklugi ve duvar butunliginin korunup korunmadig: gibi
baglica faktérler klinigi etkileyebilmektedir (18). Uzun yillar
asemptomatik kalan KE bagka hastaliklar nedeniyle yapilan
gorintileme yontemleri ile tesadiifen tespit edilebilecegi gibi
kist enfeksiyonu veya anafilaksi, komsu yapilarla fistiil gelisimi
(6rnegin; biliyer kanalda, bagirsakta ve bronsta) veya komsu
yapilar tizerinde kitle bas: etkisi gibi mekanizmalarla semptomatik
hale gelebilir (18). Sahin ve ark. (17) karaciger kist hidatik hastalig
olan hastalar inceledigi calismasinda, en sik semptomun karin
agrist oldugunu bunu bulantinin takip ettigini belirtmektedirler.
Bizim c¢aligmamizda benzer olarak semptomatik olgularin
%70’ten fazlasinda karin agris1 oldugu dikkati ¢ekmekteydi ve

ikinci en sik semptom ise bulanti-kusmaydi. Bunun en 6énemli
nedeninin ¢ahgsmamizdaki olgularda en sik tutulan organin
karaciger olmasindan kaynaklanabilecegi degerlendirildi.

Genel olarak KE hastaligina 6zgii biyokimyasal ve hematolojik
tanisal test veya bu testlerde hastaligy isaret eden degisiklik
yoktur. Karaciger tutulumu ve biliyer obstriksiyonu olanlar i¢in
bilirubin, transaminaz yiiksekligi gozlenebilir. Kist sizintis1 veya
riiptiri olan olgularda, genellikle kist membram biitiin olan
olgulardan farkli olarak hemogramda veya periferik yaymada
eozinofili goriilebilir (18). Sahin ve ark. (17) yaptig1 ¢caligmada
hastalarin %16,7’sinde total bilirtibin degeri, %19,1’inde AST ve
ALT degeri yiuksek bulunmugtur. Calismamiza katilan olgularda
en sik karsilagtigimiz laboratuvar bulgusu anemiyken (%25,3),
olgularin %19unda eozinofili, %15inde AST, %19unda ALT
ve %11'inde total bilirubin yitksekligi mevcuttu. KE tlkemizde
endemik oldugu ve tani konulmamais olgu sayisinin yitkksek oldugu
dikkate alindiginda, anemiye eglik eden eozinofili ya da AST/ALT
yiiksekligi olan olgularda hastalik akla gelmelidir.

Literatiirde hastalarin ¢ogunda (olgularin %40 ila %80'1) tek
organda bulunan tek bir kistik lezyon oldugu ifade edilmektedir
(10,12,18). Genel olarak en sik tutulan organ karaciger (%70)
iken, bunu ikinci siklikla akciger tutulumu (%20) takip ettigi
belirtilmektedir (9,11,17). Bizim c¢alismamizda olgularin
%88’inde tek organ tutulumu vard: ve bu oran genel literatiirde
belirtilen oranlarin tizerindeydi. Calismamizda en sik tutulan
organ literatiir verilerine benzer olarak karacigerdi (%91), akciger
tutulumu hastalarin sadece %5’inde mevcuttu ve bu hastalarin
hepsinde es zamanh karacier tutulumu vardi. Calismamiz ve
literatiir bilgileri 1s181nda, karaciger disi tim KE olgularinda,
karaciger tutulumu arastirilmalidir.

Immin belirteg testleri, duyarlihk ve ozgtlligin disuklugi
nedeniyle tani koymadaki yararlar1 smmrhdir (8,16). Immiin
belirte¢ test sonucunu konak¢inin  immiinitesi diginda,
kist duvarimin butunligu, kistin evresi ve tutulan organda
etkilemektedir. Bu nedenle, negatif bir serolojik test sonucunun
KE varligim asla diglamaz (8,16). Bizim ¢alismamizda da HA
testi 31 (%18) hastada negatif ya da stipheli pozitif sonu¢lanmig
olmasina ragmen gorintileme yontemleri esliginde KE olarak
tanimlanmigtir.

Caligmamizda DSO’niin 2010 yilinda yayimladigi konsensiise
uygun olarak medikal tedaviyi takip eden cerrahi islem en sik
uygulanan yontemdi. Caligmalarda genel konsensiis olarak
cerrahi 6ncesi medikal tedavi énerilmesine ragmen, niiks i¢in
uzun streli takip gerekliligi ve takipte belirli bir tetkik olmamasi,
tedavilerin etkinligi ve ustunligi konusunda tam bir fikir
birligine varilamamigtir (11, 18). Calismamizda uygulanan tedavi
sonrast, takip edilen tum hastalarin 47’sinde (%27,6) nitks oldugu
gorilmustir. Bu 47 hastanin 22’sinde (%46,8) zaten oykide
KE tedavisi vardi. Bu oranin yiiksekligi etkenle tekrarlayan
maruziyete baglanabilecegi gibi yetersiz tedaviye de baglanabilir.
Caligmamizda hastalarda farkl evre ve boyutlarda kistler oldugu
i¢in tedavi sekline gore niiks oranlarimi karsilagtirmak miimkin
olmamasi calismamizin kisitlih@ olarak degerlendirilebilir.

SONUC

Kist hidatik ile ilgili tilkemizde yapilan ¢alismalar genel olarak
retrospektif, laboratuvar sonuglarina dayanan caligmalardir;
klinik ¢alismalarin ise genellikle olgu bildirimi veya olgu serileri
bazinda oldugu goériilmektedir. Cok merkezli olarak yiiriitilen
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bu ¢alismada, KE hastalarinin demografik ve klinik 6zellikleri
de incelenmistir. Cinsiyet, yas dagilimi gibi 6zelliklerin; ulusal
ve uluslararasi diger ¢alismalara benzer oldugu, hasta klinik
ozelliklerinin de genel literatir ile uyumlu oldugu ortaya
konmugtur.

Hastalikla ilgili yapilan literatiir aragtirmasinda tani ve tedavi
etkinliginin ~ degerlendirilebilecegi  randomize, prospektif
caligmalara rastlanamamigtir. Bu nedenle iilkemizde endemik
olan bu hastalikla ilgili daha genis kapsamli, prospektif, sero-
epidemiyolojik ve klinik verileri de iceren ¢ok merkezli calismalar
yapilmasimin  gerekliligi agikardir. Caligmamiz sonuglarinin
hastaligin tilkemizdeki durumunun daha net ortaya konulmasina
katk saglayacagimi degerlendirmekteyiz.
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ABSTRACT

Objective: There are different types of radiations, such as microwaves and mobile waves. Certain types of radiofrequency were
evaluated in hydatid cyst ablation or as protoscolicidals. This study aimed to assess the influence of mobile waves on hydatid
cyst protoscolices.

Methods: Hydatid cysts were collected from the slaughterhouse and transferred to the laboratory. The contents of the cysts
were drained in sterile conditions and the protoscolices were rinsed three times with phosphate buffered saline. Equal volumes
of protoscolex suspensions were aliquoted into similar tubes. Based on the distance of the samples from the mobile generation
waves, the tubes containing the parasitic suspensions were classified into three groups, each of which was further categorised
into nine subgroups according to the time of the radiation exposure. The subgroup with zero exposure time was considered the
control.

Results: It was found that the mortality rate of the protoscolices increases as the distance of the sample from the wave-generation
source decreases (p<0.0001). Increasing the time of exposure also improves the mortality rate of protoscolices.

Conclusion: The mortality rate of protoscolices was directly proportional to the time of exposure and inversely proportional to
the distance from the mobile generation waves.

Keywords: Hydatid cyst, mobile phone, radiation, radiofrequency, protoscolex
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Amag: Mikrodalgalar ve mobil dalgalar, cesitli radyo frekans: radyasyonudur. Baz: radyo frekans: tiirleri kist hidatik ablasyonu
veya protoskolisidal olarak degerlendirilmistir. Bu aragtirmanin amaci mobil dalgalarin kist hidatik protoskoliklere etkisini
degerlendirmektir.

Yontemler: Kist hidatik kesimhaneden toplandi ve laboratuvara nakledildi. Kist icerigi steril sartlarda bosaltilmis ve
protoskolikler parazitik siispansiyonlar ile ti¢ kez durulanmistir. Protoscolex stispansiyonlar: benzer tiiplere ve egit hacimlere
bélinmistir. Orneklerin mobil iiretim dalgalarindan uzakligi bazinda, parazitik siispansiyon iceren tiipler, her biri radyasyon
dénemine gore dokuz alt grupla siiflandirilan ti¢ simifa aynlmigtir. Sifir radyasyon stiresi olan alt grup kontrol grubu olarak
dikkate alinda.

Bulgular: Bu testin sonuglari, dalga iiretim kaynagindan érnek mesafesi azaldik¢a protoskolik kaynakli 6liim oraninin arttigim
gosterdi (p<0,0001). Ayrica maruziyet siiresinin uzamast, protoskoliklerin mortalite oranini artirmigtir.

Sonug: Protoskoliklerin mortalite orani maruziyet siiresi ile dogru orantili ve mobil iiretim dalgalarindan uzaklik ile ters orantihidar.
Anahtar Kelimeler: Hidatik kist, cep telefonu, radyasyon, radyofrekans, protoskolex
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INTRODUCTION

Radiofrequency (RF) radiation, which includes radio
waves and microwaves, is at the low-energy end of
the electromagnetic spectrum. Microwaves are at the
higher frequency end of the radio wave band with
frequencies between 300 MHz (0.3 GHz) and 300
GHz. Mobile phones are low-powered RF transmitters,
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working at frequencies in the range of 450 to 2.700
MHz with peak powers between 0.1 and 2 watts (1,2).
Despite X-rays and gamma rays, RF rays are not able
to break chemical bonds or lead to ionization in the
human body. If RF radiation is absorbed in large
enough amounts by materials containing water, it
causes the water molecules to vibrate and generate
heat (2).
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Heating is one of the main effects of the microwaves used in
microwave therapy (3). The thermal effect of RF mobile has been
studied on some infectious agents such as bacteria (3,4).
Hydatidosis is a disease induced by Echinococcus spp. parasite,
which is considered as a hydatid cyst. Fertile hydatid cysts contain
protoscolices which, if released, can form secondary hydatid cysts
(5). Since hydatidosis is a severe illness with no proper medical
treatment, the optimal treatment is currently the surgery which
is related with the risk of protoscolices release and recurrence.
Surgeons use scolicidal to decrease the risk of its reappearance
disease (6). There have been multitudinous industrial and natural
materials used as scolicidal; however, this is limited because of
the inadequacy of removing all protoscolices and creating side
effects (7). The recent consensus among international experts has
indicated that effective cure of hydatid cyst requires a technically-
complete method for all active steps of the cyst, implemented
with few facilities to run safely, and proved by subsequence
clinical trials (8).

Recently, many investigations has been performed to find and
apply the non-invasive treatment of this disease (9). Hitherto,
Innovative treatment methods are developed to ablate hydatid
cyst, including cryoablation (9), and high-intensity focused
ultrasound (10), nanosecond pulsed electric field (11), radio
frequency (12) and microwave (13).

The current research was conducted to assess the effect of mobile
waves on hydatid cyst protoscolices.

METHODS

The current research was carried out as an experimental study in
vitro.

Protoscolices Preparation

In Arak, Iran, the liver hydatid cyst was collected from the
slaughterhouse and transported to the laboratory of parasitology.
The hydatid cyst contents were drained by syringe in sterile
conditions. Then, the contents were located in a sterile glass
container for thirty minutes until the protoscolices precipitate
The supernatant was discharged and protoscolices were rinsed
three times with phosphate-buffered saline (pH =7.2). Finally, a
suspension of 9.000 to 10,000 protoscolices per ml was prepared.
The suspensions, in which at least 90% of the protoscolices were
alive, were transferred to the dark dish and stored until used at
4°C.

Evaluating the Mortality Rate of Protoscolices

To evaluate the mortality rate of protoscolices, a 0.1% eosin
staining method was used. In this method, viable and dead
protoscolices are observed colorless and red, respectively (14).

Experiments

a) Specifications of Used Devices

To expose the protoscolices to RFE electromagnetic waves, a
commercial mobile device was used (3 G frequency, maximum
power <1W, specific absorption rates 0.9 W/kg). The temperature
alteration in the protoscolex suspensions was monitored prior
and following the irradiation with a thermocouple (Tp-01, Lutron
Electronic Enterprise Co., Taiwan) and the temperature difference
was represented as AT. The temperature of the suspension

was measured with an accuracy of 0.1 °C when the probe was
introduced into the suspension.

b) Exposure of Protoscolices with Mobile Waves

Protoscolex suspensions were aliquoted into similar tubes
and equal volume (50 pL). Protoscolex was exposed to mobile
waves based on two variables; the distance from the source of
wave production (mobile) and the duration of radiation. The
radiation was exposed in repetitive mode, so the device was on
for forty seconds and off for three seconds. In this condition, the
temperature of the suspension did not drop.

Tubes containing parasitic suspension were classified into three
groups as follows: Group I, samples were located at a distance
of 2 cm from the mobile phone. Group II and group III, samples
were placed from a mobile phone at a distance of five cm and ten
cm, respectively. Each of the three groups was divided into nine
subgroups on the bases of the period of the exposure. It should be
stated that the subgroup with zero radiation time was considered
as control.

Statistical Analysis

Analyzed by Excel and SPSS, the data were reported as average
values in three separate experiments and expressed as mean =
standard deviation. To test the normality of the data from the
Shapiro-Wilk test was used. Differences between the subgroups
were analyzed with the Repeated Measures test. Statistical
significance was considered as p<0.05.

RESULTS

Tables 1 to 3 shows the mortality rate of protoscolices in
exposure to mobile waves because of the duration of radiation
and the distance from the source of the wave. The outcomes of
the Shapiro-Wilk test indicated that the obtained data were
normal, so the Repeated Measures Test was utilized to assess the
difference between the data.

The outcomes of this test showed that the mortality rate of
protoscolices increases significantly with decreasing sample
distance from a wave generation source (mobile phone),
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Figure 1. The mortality rate of hydatid cyst protoscolex on the

bases of the distance of samples from transmitter radio waves
(mobile phone)
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(p<0.0001) (Figure 1). Also, with increasing the time of mobile
phone exposure, the mortality rate of protoscolices increases and
in some radiation time exposure (Table 1, 2).

DISCUSSION

In the current research, protoscolices exposed to radiation of
mobile phone had a higher mortality rate than non-exposed ones.
The mortality rate of the parasite also depends on its distance
from the mobile phone and the period of exposure to its radiation.
Today’s world is constantly exposed to microwaves which
induce by mobile phones and other devices. Most researchers
are concerned about the dangerous effects of these waves, but
some researchers have focused on using these waves to eliminate
pathogenic organisms and treat diseases such as hydatid cyst
and protoscolices. Lamonaca et al. (15) indicated that RF can be
ablated the germinal layer of hydatid cyst by necrotizing. Then,
Saricik et al. (12) observed that the RF method could damage the
germinal layer of hydatid cyst (after 4-minute exposure) by raising
the temperature of the cyst to 95 °C. Although extreme heat is
required to damage the germinal layer of hydatid cysts, such heat
may cause damage to other organs and blood vessels (16).

Our previous research showed that the RF microwave with the
power of 1.550 W and frequency of 2.450 MHz had a fatal effect on
both the continuous and repetitive modes on protoscolices. This
kind of RF-waves (microwave) could increase the protoscolices

Table 1. The mortality rate of protoscolices exposed to mobile
radiation in distance of 2 cm from mobile phone

Subgroups | P | Mean 2D | Meam 2D
1 0 (control) 00 10+0

2 10x40s 1.43+0.11 45.67+1.53

3 15x40s 1.7+0.26 47.33+1.15

4 20x40s 2.43+0.06 51.66+3.79

5 25x40s 2.53+0.25 57+6

6 30x40s 2.47+0.38 59.33+2.52

7 40x40s 2.67+0.47 62.67+2.52

8 50x40s 3.1+0.1 67.33+1.53
SD: Standard deviation

Table 2. The mortality rate of protoscolices exposed with

mobile radiation in distance of 5 cm from mobile phone

Subgroups | Mean 25D Memn2SD
1 0 (control) 0+0 10+0

2 10x40s 1.9+0.3 132

3 15x40s 2.1+0.3 14+2

4 20x40s 1.7+1.2 19+1.15

5 25x40s 1.6+0.8 19.6+2

6 30x40s 1.5+0.2 21+3

7 40x40s 1.87+0.97 21.67+2.08

8 50x40s 2.96+0.3 26.33+1.5

SD: Standard deviation

mortality rate up to 100% after 200s exposure in repetitive mode
and 50s in continuous mode. The purpose of using repetitive
mode was to eliminate the heating influence of the microwave as
much as possible since the heating effect of the waves was not
eliminated in the continuous mode. In other words, the outcomes
of earlier studies, the effect of the irradiation mode and the period
of exposure to the microwave on the protoscolices proved (13).
In the current study, the mortality rate of protoscolex was
inversely proportional to the distance of the parasite from
the wave transmitter source (mobile phones) thus the highest
protoscolices mortality was observed at the minimum distance
(2 cm) from the mobile. As the investigation of the effect of
microwave on protoscolex, in the current research, the effect
of increasing mobile phone wave radiation time on protoscolex
mortality is significant. This type of RF-waves (mobile phone
wave) could increase the mortality rate of protoscolices up to 45%
and 67% after 6.6 (400s) and 30 min (the 2.000s) exposure time.
Considering that in the current study, the temperature does not
return toitsinitial state in the interval between exposure to mobile
waves, the outcomes are comparable to the continuous mode of
our earlier work. These findings indicated that the highest AT was
1.5 °C at 6.6 min (400 s) exposure time with mobile phone waves.
Unlike the previous findings, the effects of microwave radiation
on the protoscolices showed that although microwave leads to
45% mortality of this parasite at 45s exposure time, AT was 25.7
°C (13). It is worth notable that as the maximum power of mobile
RF waves, utilized in the current research, was <1W, compared
with the earlier study that was using microwaves (power of 1.550
W), the period of mobile waves radiation on protoscolices was
increased but the changes in temperature (AT) was very low.
Also, the present data clarified that RF exposure declines quickly
with enhancing distance from mobile. The level of radiation
exposure is inversely proportional to the square of the distance
from the radiation source (17). This means that increasing the
distance to two or five times from the radiation source can reduce
the radiation exposure to % and 2—15, respectively. As the distance
increases, the mortality rate is reduced, i.e., when the distance
increased to 5 cm, the mortality rate dropped as much as 40%.
Our data suggested that there was no important difference
between the control group and the other treatment groups at ten
cm intervals. Therefore, distance from the mobile source is a main
factor for radiation therapy.

Table 3. The mortality rate of protoscolices exposed with

mobile radiation in distance of 10 cm from mobile phone

Subgroups | O Mean 25D Mean2 D
1 0 (control) 0+0 10+0

2 10x40s 0.7+0.39 10+1

3 15x40s 0.5+£0.26 10+2

4 20x40s 0.8+0.36 11+1

5 25x40s 0.8+0.15 11.3+1.52

6 30x40s 0.8+0.06 12+2

7 40x40s 0.9+0.10 12+0.6

8 50x40s 0.9+0.15 12.3+1.53

SD: Standard deviation
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CONCLUSION

Radiation of mobile phones are capable to kill protoscolices. This
capability is directly proportional to the duration of exposure, but
inversely proportional to the distance from source of the wave.
However, the temperature changes caused by the radiation of
mobile waves are very low compared to the microwave waves, so
it seems that other potentials of this type of waves have led to the
death of the parasite.
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Amag: Ekinokokkozis, diinyanin bircok bélgesinde morbidite ve mortaliteye yol acan bir zoonozdur. Caligmamizda, kistik
ekinokokkozis (KE) 6n tanist ile Saglik Bilimleri Universitesi, Diyarbakir Gazi Yagargil Egitim ve Arastirma Hastanesi Mikrobiyoloji
Laboratuvarr’na génderilen 6rneklerde indirekt floresan antikor (IFA) yontemiyle tespit edilen anti-Echinococcus granulosus
immiinoglobulin G (IgG) antikorlar1 retrospektif olarak degerlendirilerek, bslgemizdeki pozitiflik orani ve cinsiyet arasinda
anlamli bir fark olup olmadig: amaglanmistir.

Yontemler: Ocak 2014 ile Aralik 2017 tarihleri arasinda laboratuvarimiza KE 6n tamusi ile bagvuran hastalardan IFA yéntemiyle
incelenen anti-E.granulosus IgG antikorlar1 retrospektif olarak degerlendirilmigtir. Anti-E.granulosis IgG antikorlar1 saptanan
olgularda cinsiyetler arasinda anlaml bir fark olup olmadiginin degerlendirilmesi amaciyla ki-kare analizi ile inceleme yapilmigtr.
Bulgular: Caligilan yillara ait toplam 829 serum 6rneginin 222’sinde (%26,7) olmak tizere, 2014 yilina ait 40 serum érnegi
(%27,2), 2015 yilina ait 56 serum 6rnegi (%25,5), 2016 yilina ait 51 serum 6rnegi (% 23,3) ve 2017 yilina ait 75 serum 6rnegi
(%30,6) pozitif olarak degerlendirilmistir. Istatistiksel olarak, anti-E.granulosis IgG antikorlar1 saptanan olgular icinde kadin ve
erkekler arasinda anlaml bir fark olmadig: gérilmustiir (p>0,05).

Sonug: E.granulosus’nin énemli bir saglik sorunu olmasi nedeniyle, anti-E.granulosis IgG antikorlarinin belirlenmesinin bolgesel
pozitiflik agisindan anlamli olacag: digunalmustur.

Anahtar Kelimeler: Echinococcus granulosus, indirekt floresan antikor, kistik ekinokokkozis
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ABSTRACT

Objective: Cystic echinococcosis (CE) is a zoonotic disease, which leads to morbidity and mortality worldwide. This study aimed
to retrospectively evaluate the presence of anti-Echinococcus granulosus immunoglobulin G (IgG) antibodies, which were detected
by indirect fluorescent antibody test in the samples that were transferred to the Microbiology Laboratory of University of Health
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Sciences Turkey, Diyarbakir Gazi Yasargil Training and Research Hospital with the pre-diagnosis of CE. Moreover, gender differences with respect to positivity

rates of anti-E. granulosus IgG antibodies were investigated.

Methods: Anti-E. granulosus IgG antibodies, which were detected in the samples of cases with the pre-diagnosis of CE between January 2014 and December
2017, were retrospectively evaluated. Gender difference with respect to positivity rates was investigated by applying the chi-square test in cases with positive

anti-E. granulosus IgG antibodies.

Results: Out of the 829 serum samples, 222 (26.7%) were found to be positive for E. granulosus IgG antibodies, among which 40 (27.2%), 56 (25.5%), 51
(23.3%) and 75 (30.6%) were found to be positive in 2014, 2015, 2016 and 2017, respectively. No significant difference was found between genders amongst

the cases with positive anti-E. granulosus IgG antibodies (p>0.05).

Conclusion: Since CE is a major public health problem, evaluation of the presence of anti-E. granulosus IgG antibodies would be important to understand

the positivity rate at the regional level.

Keywords: Echinococcus granulosus, indirect fluorescent antibody, cystic echinococcosis

GIRig

Ekinokokkozis hayvancligin yaygin oldugu bélgelerde daha ¢ok
olmak tizere tim diinyada goriilen, siklikla karaciger ve akcigerde
yerlesim gosteren, 6nemli 6lgiide saglik sorunu ve ekonomik
kayiplara neden olan Echinococcus granulosus (E. granulosus),
Echinococcus multilocularis (E. multilocularis), Echinococcus vogeli
(E. vogeli) ve Echinococcus oligarthus'nin (E. oligarthus) olusturdugu
bildirimi zorunlu, zoonotik bir hastaliktir. En yaygin olam E.
granulosus'dir ve unilokiler kist hidatik hastaligina neden olur (1).
Hastalik Akdeniz iilkeleri, Giney Amerika, Orta Asya ve Rusya
gibi hayvanclikla ugrasan ilkelerde endemik olmak tzere tim
diinyada goriilmektedir. Ulkemizde ise I¢ Anadolu ve Dogu
Anadolu Bolgelerinde daha sik gorilmektedir. Etoburlar kesin
konak, insanlar ve bazi memeliler (koyun, keci, deve, at) E.
granulosus icin ara konaklardir. Ekinokokkal kistler siklikla
karaciger (%50-75) ve akcigere (%10-25) yerlesir (2).

Kistik ekinokokkoz tehlikeli bir hastalik olmakla beraber belirtiler
etkenin yerlestigi yere gore degismektedir. En sik yerlestigi organ
karacigerdir. Akcigere yerlesen kistler oksiiritk, nefes darhg,
gogis agrilari ortaya cikincaya kadar asemptomatiktir (3).
Immiinolojik tani teknikleri parazit hastaliklarimin tanisinda
yaklagik olarak 40 yil énce kullanilmaya baglamis, ancak uzun
siire immiinolojik metotlara parazitologlarin bir kismi tarafindan
kugkuyla bakilmigtir. Daha sonralari immiinoloji gelisimini
kanitlamis ve viroloji gibi diger biyoloji dallarinda da uygulanma
alani bulmustur. immiinofluoresan testi pratik ve teorik olarak
bir ¢ok avantaj saglamaktadir. indirekt floresan antikor (IFA)
uygulanig1 kolay oldugu, kisa zamanda sonu¢ alindifi, sonuglar:
cok duyarhh ve spesifik bulundugundan dolayr etkensel tamisi
zor olan parazit hastaliklarinin teghisine buyiik katk: saglayan
serolojik tan1 yontemlerinden biri olarak kabul edilmektedir (4).
Calisgmamizda kistik ekinokokkozisin (KE) serolojik tanisinda
kullanilan IFA yéntemi sonuglari, pozitiflik acisindan ve cinsiyetler
arasinda anlamh fark olup olmamas: acisindan retrospektif olarak
degerlendirilmigtir.

YONTEMLER

Bu ¢aligmada Ocak 2014 ile Aralik 2017 tarihleri arasinda KE 6n
tanist ile Diyarbakir Saglik Bilimleri Universitesi Gazi Yagargil
Egitim ve Aragtirma Hastanesi Mikrobiyoloji Laboratuvarina
gonderilen toplam 829 serum o6rnegi IFA yontemi ile anti-E.
granulosus imminoglobulin G (IgG) antikorlar1 agisindan
retrospektif olarak degerlendirilmistir. Her olguya ait bir serum
ornegi degerlendirilmeye alinmis olup, tekrarlayan &rnekler
calisma disinda birakilmigtir.

Hastanemizde kesin tamisi dogrulanan olgularin demografik
ozellikleri (yas, cinsiyet) kistin lokalizasyonu ve klinik dagilimi
retrospektif olarak degerlendirilmistir.

Caligmada belirtilen yillarda laboratuvarimiza gelen numuneler
retici firmanin (Euroimmun AG, Lubeck, Germany) 6nerileri
dogrultusunda caligilmis ve E. Granulosus kesit protoskoleks
antijeni ile kapl olan slaytlar kullamilmistir. Hazirlanan
preparatlar 400x buyitmede Eurostarlllplus (EuroimmunAG,
Liibeck, Almanya) floresan mikroskobunda degerlendirilmistir.
Sonuglar slaytlarda izlenen floresan siddetine gore yar1 kantitatif
olarak (+,++,+++,++++) raporlanmigtir. Floresan siddeti olarak (+)
olan olgular ¢capraz reaksiyon olacagi géz 6niinde bulundurularak
kesin tam1 almayan olgular degerlendirmeye alinmamigtir.
Galismamiz retrospektif olmasindan dolay1 etik kurul onay1 ve
hasta onay1 alinmamugtir.

istatistiksel Analiz

Istatistiksel olarak, 2014 ve 2017 yillar1 arasinda anti-E.
granulosus IgG antikorlar1 saptanan olgular icinde cinsiyetler
arasinda anlamli bir fark olup olmadiginin degerlendirilmesi
amaayla ki-kare analizi kullanilarak incelenmigtir. Veriler SPSS
23. versiyonuna girilerek analiz edilmigtir. Arastirmada %95
givenlik araliginda p<0,05 degerleri istatiksel olarak anlamh
kabul edilmigtir.

BULGULAR

Retrospektif olarak degerlendirilen 829 olgunun yas ortalamas:
48,2+18 yildir (yas araligi 3-93 yil). Degerlendirilmeye alinan
toplam 829 serum Orneginin 222’si (%26,7) pozitif olarak
degerlendirilmistir. 2014 yilinda 147 serum &rneginin 401
(%27,2), 2015 yilinda 219 serum 6rneginin 56’s1 (%25,5), 2016
yilinda 218 serum 6rneginin 51'i (%23,3), 2017 yilinda 245 serum
Srneginin 75’1 (%30,6) pozitif olarak degerlendirilmigtir.
Toplamda pozitif 222 6érnegin 148’ini (%66,6), 2014 yilina
ait 40 pozitif 6rnegin 26’'si1 (%65), 2015 yilina ait 56 pozitif
ornegin 39unu (%69,6), 2016 yilina ait 51 pozitif 6rnegin
33’uni (%64,7), 2017 yilina ait 75 pozitif érnegin 50’sini (%66,6)
kadinlarin olusturdugu gorulmiistiir. Pozitif sonuglarin cinsiyete
gore dagilimi Tablo 1'de gorilmektedir.

KE tanisi alan 222 olgu organ yerlesimi agisindan incelendiginde,
221 olgunun karaciger yerlesimli, 1 olgunun akciger yerlesimli
oldugu gérilmustir.

IFA yoéntemiyle anti-E. granulosus IgG antikor istenen olgularin
klinik dagilimlar1 incelendiginde, bagvurularin en fazla genel
cerrahi béluminden oldugu, en az iiroloji béluminden oldugu
gorilmustir. Bagvurulan bélimler Tablo 2'de goriilmektedir.



Turkiye Parazitol Derg 2020;44(4):207-10

Samanca Aktar ve ark. Kistik Ekinokokkozis 2 09

Tablo 1. Yillara gére kadin ve erkek seropozitifligi

Pozitif Negatif
Yil Kadin (n) Erkek (n) Kadin (n) Erkek (n)
2014 26 (%65) 14 (%35) 69 (%64,4) 38 (%35,6)
2015 39 (%69,6) 17 (%30,4) 101 (%61,9) 62 (%38,1)
2016 33 (%64,7) 18 (%35,3) 113 (%67,6) 54 (%32,4)
2017 50 (%66,6) 25 (%33,4) 108 (%63,5) 62 (%36,5)
Toplam 148 (%66,6) 74 (%33,4) 391 (%64,4) 216 (%35,6)
N: Kisi sayst

Tablo 2. Klinik ve polikliniklere bagvuran kisi sayis1

Bagvuru yapilan bélimler Kisi say1s1
Genel cerrahi 326
Gastroenteroloji 283
Dahiliye 118
Enfeksiyon 50
Gogiis hastaliklar1 24
Cocuk hastaliklar: 16
Cocuk cerrahi 5
Girigimsel radyoloji 5
Uroloji 2
Toplam 829

Istatistiksel olarak uygulanan ki-kare analizi sonucunda anti-E.
granulosus IgG antikor pozitif ve negatiflii acisindan kadin ve
erkekler arasinda anlaml derecede bir fark olmadig1 goralmustiir
[(x*(1) =0,362 p>0,05, Cramer’s V=0,547].

TARTISMA

Echinococcus tiirlerine ait larva sekillerinin insan ve hayvanlarda
olusturdugu bildirimi zorunlu (C grubu), zoonotik bir hastaliktir.
Kist hidatik veya hidatidosis olarak da isimlendirilmektedir.
E.granulosus'un neden oldugu kistik ekinokokkoz, E.
multilocularis’in neden oldugu alveolar ekinokokkoz ile E.vogeli
ve E.oligarthus'un neden oldugu polikistik ekinokokkoz énemli
olgiide saglik sorunu ve ekonomik kayiplara neden olur (2).
Diinyanin biytk bir kisminda, 6zellikle Yunanistan, Kibris,
Bulgaristan, Litbnan ve Turkiye'de; diger bazi Avrupa tlkelerinde;
ve Afrika'da halen endemiktir. Sporadik yerli gecis Alaska ve
Amerika Birlegik Devletleri'ndeki diger eyaletlerde bilinmektedir
®).

Ulkemizde yapilan yayinlar incelendiginde anti-E. granulosus
IgG antikor pozitiflik oranlarimi Karaman ve ark. (6) 1999
ve 2002 tarihleri arasinda Malatya ve cevresinde IFA ve
indirekt hemaglutinasyon (IHA) yéntemiyle %40,5 olarak
degerlendirmislerdir. Karaman ve ark. (7) 2005 yilinda Kars
ili merkezi ve koylerinde yasayanlarda IHA ve IFA yontemi ile
pozitiflik oranimi %34,6 olarak degerlendirmislerdir. Karaman ve
ark. (8) 2005 yilinda Malatya Belediyesi'ndeki temizlik is¢ilerinde
IHA ve IFA yontemi ile yaptiklari calismada pozitiflik oranim
%7,08 olarak tespit etmislerdir. Cetinkaya ve ark. (9) 1999 ve
2010 tarihleri arasinda IHA, IFA ve Western blot yéntemlerinden
en az biri ile pozitiflik oranini %22,7 olarak degerlendirmislerdir.

Beyhan ve ark. (10) 2009 ve 2013 yillar1 arasinda Ankara ve
cevresinde pozitiflik oramimi %15 olarak degerlendirmiglerdir.
Ertabaklar ve ark. (11) 2005 ve 2017 yillar1 arasinda Aydin ilinde
ELISA yéntemiyle pozitiflik oranini %32 olarak tespit etmiglerdir.
Galhismamizda Ocak 2014 ile Arahk 2017 yillar1 arasinda
KE 6n tams: ile bagvuran hastalarda IFA yoéntemi ile anti-E.
granulosus IgG antikor pozitiflik orani retrospektif olarak %26,7
bulunmugtur. Giineydogu Anadolu Bélgesi'nde yapilan ¢aligmalar
incelendiginde pozitiflik oranini, Akpolat ve Gedik (12) 2006 ve
2008 tarihleri arasinda IFA yéntemiyle kist hidatik én tamisiyla
gonderilen hastalarda pozitiflik oramimi %61,83 olarak tespit
etmiglerdir. Akpolat ve ark. (13) 2005-2012 yillar1 arasinda KE
6n tanusi ile bagvuran hastalarda IFA yontemiyle pozitiflik oranim
%41 olarak degerlendirmiglerdir. Calismamizda anti-E. granulosus
IgG antikor pozitiflik oranlar ile iilkemizde yapilan ¢caligmalarda
bulunan pozitiflik oranlar1 kargilagtinnldiginda oranlarin birbirine
yakin giktig gorilmiisir.

Sener ve ark. (14) 2004 yihnda yapmis olduklari caligmada,
KE tamisinda germinal membran, biitin protoskoleks, kesit
protoskoleks ile hazirlanan IFAmin 6zgiilliklerini sirasiyla %100,
%91, %86, ELISA ozgulligini ise %72 olarak bulmusglardr.
Akpolat ve Gedik (12) 2006 ve 2008 tarihleri arasinda yapmis
olduklar1 ¢alismada, IFA yoénteminin kolay uygulanabilir
oldugunu ve kisa siirede sonug verdigini bildirmiglerdir. Sar1 ve
ark. (15) 2009 yilinda kistik ekinokokkozisin tamisinda, ELISA,
IHA ve IFAmin degerlendirilmesinde, sirasiyla o6zgiilluklerini
%100, %97,5, %100 olarak bulmuglardir. Bilge ve ark. (16) 2009
yilinda KE tanisinda ticari Echinococcosis IFA kiti (Euroimmun,
Almanya) ile laboratuvarda hazirladiklari IFA testi ve IHA
testini kargilagtirmiglar ve bu testlerin ézgilliklerini sirasiyla
%100, %100, %100 olarak degerlendirmislerdir. El-Shazly
ve ark. (17) 2010 yihnda KE tamisinda yaptiklari calismada
ELISAnin ézgillugint %97,5, IHAnin 6zgulligini %95 olarak
degerlendirmiglerdir. Eris ve ark. (18) 2009 yilinda KE tamisinda
ELISA'nin 6zgillagini %100, IHAnin 6zgillugini %98,3 olarak
degerlendirmigler, serolojik testlerin KE tamisinda radyolojiyle
beraber kullamilmasinin yam sira ameliyat sonras:i hastalarin
takibinde uygun oldugu sonucuna varmglardur.

Galismamizda kadinlardaki pozitiflik oran1 %66,6 olarak erkeklere
oranla daha yiitksek bulunmug olsa da aralarinda istatistiksel
olarak anlaml bir fark bulunmamigtir. Bu oran1 Karaman ve ark.
(6) %74,2, Akpolat ve Gedik (12) %71,4, Sar1 ve ark. (15) %60,
Bilge ve ark. (16) %65 olarak tespit etmislerdir. Caligmamiz ile
diger caligmalan cinsiyet agisindan karsilastirdigimizda oranlar
birbirine yakin bulunmugstur. Kadinlardaki pozitiflik oranini,
Cetinkaya ve ark. (9), Beyhan ve ark. (10) istatistiksel analiz
sonucunda kadin ve erkekler arasinda anlaml fark bulmuglardir.
Caligmamizda ise istatistiksel acidan kadin ve erkekler arasinda
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anlaml derecede bir fark bulunmamigtir. Bu durum Gineydogu
Anadolu Bélgesinde kadin ve erkeklerin hayvanclikla birlikte
calismasinabagh oldugu dusiinilmustiir. Karaman ve ark. (7) 2005
yilinda Kars ili merkezi ve kdylerinde yagayanlarda seroprevalansi
belirlemek amaa ile yaptiklar: calisma ile Ertabaklar ve ark. (11)
2005 ve 2017 yillar1 arasinda Aydin ilinde KE stiphesiyle bagvuran
olgularda retrospektif olarak yaptiklari caligmada istatistiksel
acidan calismamiza benzer sekilde cinsiyetler arasinda anlamli bir
iligki bulunmamugtir.

SONUC

Ulkemizde hayvanciligin yaygin olmasi nedeniyle E.granulosus
halk saglig1 ve ekonomik agidan 6nemini korumaktadir. Koruyucu
saglik hizmetlerinin 6n plana ¢karilmas: ve halkin hastalik
hakkinda bilgilendirilmesi faydali olacaktir. Hastalk tamisinin
erken dénemde ve giivenilir bir yéntemle konulmasi, 6n taninin
serolojik tani yonemleriyle desteklenmesi icin IFA testinin E.
granulosus tanisinda kolay uygulanmasi ve ¢abuk sonug¢ vermesi
nedeniyle avantajli oldugunu distinmekteyiz.
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‘“‘Anti-lice Protector Shampoo’’: Clinical Study
Shows Lack of Efficacy of Coconut Oil Derivatives
in the Elimination of Head Louse Infestation

“Anti-lice Protector Shampoo”: Klinik Calisma, Hindistan Cevizi Yag icin
Etkinligin Olmadigim Gésteriyor

® Ian Faisal Burgess, ® Nazma Akhter Burgess

Insect Research and Development Limited, Medical Entomology Centre, Cambridge, England

[@TRNTE st Burgess IE, Burgess NA. “Anti-lice Protector Shampoo”: Clinical Study Shows Lack of Efficacy of Coconut

Oil Derivatives in the Elimination of Head Louse Infestation. Turkiye Parazitol Derg 2020;44(4):211-5.

ABSTRACT

Objective: Coconut oil and its derivatives are widely thought to kill head lice by occlusion and asphyxiation. There is no evidence
in support of coconut derivative-based products sold to treat pediculosis. This study was designed to test one such product.
Methods: This was an open-label clinical study in 31 people. The treatment was shampoo containing 1% fractionated coconut oil.
Treatment was given on day 0 and day 8. Efficacy was measured using a detection comb on day 1, day 8 and day 16 after the first
treatment. The trial was registered in the current controlled trials database, under number ISRCTN79136319.

Results: The first application of the product eliminated the lice from 7/31 participants, and 12/31 (38.7%) people had no lice at
the end of the study. Lice of all development stages were found post treatment at all assessments on one or more participants. This
indicates that the treatment failed to kill all stages of the life cycle of head lice.

Conclusion: Two applications of the modified coconut shampoo were not effective at killing head lice or their eggs. The results
confirm other studies that show little intrinsic activity in vegetable oils and modified oils. Most of the activity in shampoos is
probably due to other product components, such as high levels of detergents.

Keywords: Head lice, coconut oil, shampoo, therapy

0z

Amag: Hindistan cevizi yag1 ve tiirevlerinin, bag bitlerini tikanma ve bogulma yoluyla éldirdiigii disunilmektedir. Pediculosis
tedavisi i¢in satilan Hindistan cevizi tiirevi bazli tirtinlerin etkinligini destekleyici bir kanit yoktur. Bu ¢alisma, bu tiriinlerden birini
test etmek icin tasarlanmigtir.

Yontemler: Bu calisma 31 kisi tizerinde yapilmigtir. Tedavide %1 oraninda parcalanmig Hindistan cevizi yag1 iceren sampuan
kullanilmigtir. Tedavi 0. ve 8. giinlerde uygulanmustir. Etkinlik, birinci tedaviden sonraki 1., 8. ve 16. giinlerde bit tarag: kullanilarak
Sl¢tulmiistiir. Deneme, ISRCTN79136319 numarali mevcut kontrollii denemeler veri tabanina kaydedilmistir.

Bulgular: Uriiniin ilk uygulamasiyla, 31 katilimcinin yedisi bitlerden temizlenmis ve caligmanin sonunda ise 31 kisiden 12’sinde
(%38,7) bit kalmamisgti. Tedavi sonrasinda, bir veya daha fazla katilima tzerinde bitlerin tiim gelisme dénemlerine rastlanmigtir.
Bu durum, uygulanan tedavinin basg bitlerini biitiin gelisme dénemlerinde 6ldiirmedigini géstermektedir.

Sonug: Degistirilmis Hindistan cevizi sampuanimin iki uygulamasi, bag bitlerini veya yumurtalarim 6ldirmek icin etkili
olmamistir. Bu sonug, bitkisel yaglardan ve modifiye edilmis yaglardan ¢ok az intrinsik aktivite géstermis diger ¢aligmalar
dogrulamaktadir. Sampuanlarin cogunun aktiviteleri, muhtemelen yitksek oranda bulunan deterjan gibi diger tirtin bilesenlerinden
kaynaklanmaktadr.

Anahtar Kelimeler: Sac biti, hindistan cevizi yagi, sampuan, terapi
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INTRODUCTION marketing suggests there is supporting evidence for the
Numerous products are registered as medical devices claims, although most data have never been published.
in Europe for treatment or prevention of head louse In practice, most products only have data from limited
infestation. All are sold with claims of efficacy. This laboratory testing. There is also considerable variation
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in the treatment regimens for these products despite never
having been tested clinically. If there is no clinical evidence, it
is likely that claims have been selected to make products appear
more attractive to consumers.

A previous investigation evaluated the efficacy of a shampoo
product claimed to be based on soya oil (1). It was subsequently
discovered that the product tested did not contain any oil, and
observed activity was attributed to the high concentration of
surfactants in the product (2). This report describes a clinical
investigation of a shampoo product originating from the same
product development source. Most of the efficacy claims were
essentially similar to those for the “soya” shampoo and this study
was performed to determine whether the two products exhibited
similar activity.

METHODS

Study Design

This was a single-centre, non-randomised, single-arm, open-
label study conducted in conformity with the principles of Good
Clinical Practice and the Declaration of Helsinki. Ethical approval
was granted by Cambridgeshire 1 Research Ethics Committee.
reference 10/H0304/95. The trial was registered with the ISRCTN
registry, number ISRCTN79136319 prior to commencement.
Recruitment of participants was by advertising in local news
media. Respondents to the advertising were sent an information
booklet describing the treatment and study procedures. When
the study centre was contacted, after prospective participants had
read the information, an appointment was made for a domiciliary
visit by an investigator. All study procedures were performed
during visits to participants at home using methods described
previously (1,3). The first stage of the recruitment process was
for participants, or their parent/guardians to sign a consent form.
Children younger than 16 years of age also provided written
assent.

Participants were checked for an active head louse infestation
by detection combing prior to treatment on day 0. No count
of lice or louse eggs was made at the time of enrolment but the
level of infestation was described by how quickly lice were found
during combing: heavy infestation = >1 louse with one stroke
of the comb; moderate infestation =1 louse with one stroke of
the comb; light infestation = first louse found only after several
strokes of the comb. Participants confirmed they had had no nut
related allergies, were not pregnant, and had not been treated
with pediculicides for 2 weeks or with trimethoprim containing
products for 4 weeks prior to entry.

Treatment and Follow-up

The test product, Anti-lice Protector (LHS Institut, St. Florian,
Austria) consisting of 1% fractionated coconut oil in an aqueous
shampoo basis, was provided in numbered bottles each containing
100 mL of shampoo. Each bottle was shaken thoroughly
immediately before use because it was found to physically
separate on standing. The product, applied to pre-wetted hair,
was first used like an ordinary shampoo to clean the hair, rinsed,
and partially towel dried. A greater quantity was then applied
to the damp hair, sufficient that, when thoroughly massaged, it
produced a homogeneous and stable foam that covered all the
hair and scalp. If insufficient stable foam was built, more of the

shampoo was applied, using more than one bottle if necessary. The
foamed product was left in place for 15 minutes, after which the
hair was rinsed with warm water. A second treatment was applied
using the same methodology after the follow-up examination on
day 8.

After treatment we assessed for persistent infestation using
a plastic head louse detection comb (PDC, KSL Consulting,
Helsinge, Denmark) during follow-up visits on day 1, day 8 before
application of the second treatment, and a final outcome check
onday 16. On each occasion the whole hair and scalp was combed
systematically and any lice recovered collected into the case
record. At each treatment or follow-up examination any adverse
experiences, whether or not due to the investigative product,
were recorded.

Statistical Analysis

Analyses were planned for both the “intention-to-treat” and the
“per-protocol” populations. For demographic characteristics the
study group was compared with study groups from previous studies
for comparability and generalizability of baseline characteristics,
safety, acceptability and efficacy using Fisher’s Exact test for yes/
no variables and the Mann-Whitney U test for ranked variables.
Analyses were performed using the online calculators available at
https://www.socscistatistics.com/. If analysis showed important
differences in baseline characteristics, chi-squared and rank tests
stratified for these characteristics could also be conducted.

RESULTS

The study enrolled 31 participants from 18 families, with ages
ranging from 2-43 years (median 8 years), between 1% April
and 17%* June 2011. Of the participating families, 2, 3, or 6
members were represented by two households each; there were
four households with 5 members, seven with 4 occupants, and
one household with 9 members. Eleven of these households
were represented by only one participant (Table 1). Twenty-four
(77.4%) participants were female. The age structure of this cohort
was not significantly different from previous studies, with 19.4%
participants aged between 2 and 5 years, 41.9% in the 6-9 years
age group, and 29% aged 10-15 years. Three participants were
over 16, aged 37, 38, and 43 years (Table 2).

Other demographic characteristics such as hair length, thickness,
degree of curl, and dryness/greasiness were similar to groups
observed in previous studies. In this study the proportion of
participants with infestations designated as heavy and moderate
(48.4%) was significantly (p<0.05) higher than found in some
previous studies conducted in the same community (Table 2).
However, in most cases, the actual intensity of infestation was
probably greater than indicated by this semi-subjective measure.
There was no identifiable relationship between intensity of
infestation and hair length or thickness.

Follow up detection combing of participants was designed to
not only measure the initial therapeutic impact of treatment but
also to look for nymphs emerging from eggs not killed by the
treatment. All participants had the presence of lice confirmed at
day 0 and all had some viable eggs in their hair. All participants
except one completed the study (Figure 1). The only withdrawal
was participant 01, on grounds of non-compliance, after the
child’s grandmother treated with 4% dimeticone lotion before the
day 8 checkup and the second treatment.
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Advertising of study in public media

Identification of contacts from database e

Screening of potential subjects:
1. Telephone interview
2. Despatch of PIB

~ Appointment to visit:
Confirm presence of lice
Check inclusion and exclusion criteria

Obtain informed consent

‘ Collect demographic data ‘

‘ 1st Treatment Day 0

Check for adverse events

Day 1checkfor lice by detection combing
Check for adverse events

| If lice present stick in CRF |-

Day B check for lice by detection combing

Check for adverse events

If lice present stick in CRF =

2nd treatment Day 8

Check for adverse events

' Day 16 check for lice by detection combing :

Check for adverse events |

If lice present stick in CRF

i Day 16 check for lice by detection combing

Check for adverse events

If lice present stick in CRF

Supply rescue treatment

Figure 1. Flowchart of participants through the study

After the first treatment no lice were found on 10 participants,
each from a different family. All others had lice present, ranging
from one to 62 insects collected on day 1. Lice from each life cycle
stage were present on one or more individuals showing that,
apart from a few nymphs that hatched since treatment, lice of all
development stages were able to survive this treatment. A similar
pattern was observed in the pre-treatment assessment on day 8
(Table 1). Following the second treatment, sufficient time elapsed
for any surviving eggs to hatch before the final assessment on day
16. At this assessment 12/30 (40%) participants were found to be
louse free, nine of whom had been louse free on day 1. All other
participants showed one or more lice at day 16 and were classified
as treatment failures. Consequently, the rate of cure, the primary
outcome variable, for the intention to treat group was 38.7%
(12/31) and 41.3% (12/29) for the per-protocol group (Figure
1). The cure rate following first treatment was 7/31 (22.6%). In
general, the same pattern of infestation was observed throughout,
with those people having larger numbers of lice on days 1 and 8
also showing larger numbers of lice on day 16 (Table 1).

All participants except 01 received two treatments using anti-
lice protector shampoo. For 18 participants each treatment
involved only one bottle. The others received two bottles for one
or both treatments. Mean use for the first treatment was 78.9g
(standard error 7.7 g) with variation between 22.4 g and 155.9 g.
The weight of product used for the second treatment was similar
in most cases, mean 77.8 g (standard error 8.6 g) with a range
from 8.9 g to 160.8 g. There was no correlation between the
quantity of shampoo used and the success rate for eliminating the
infestation. Paradoxically, the mean quantity of shampoo used on
those participants successfully treated (135.5 g) was about half
that used on those whose treatment was not effective (263.0 g)
and was likely more a reflection of the high proportion of males
and older participants in the success group (Table 1).

Adverse Events

There were 17 reported adverse events related to treatment but
no serious adverse events. Fifteen reported adverse events in nine
people were variable levels of stinging, burning, or intense itching
sensation of the scalp during the period that the treatment was in
situ. All were recorded as “mild” in intensity except one which was
recorded as “severe”. In addition, one participant experienced a
coughing fit possibly related to treatment during washing off the
second shampoo treatment and another experienced dryness of
the scalp for several days after completion of treatment.

DISCUSSION

This study has been to investigate the efficacy of a shampoo
containing 1% fractionated coconut oil, which is most widely
recognised as caprylic/capric triglyceride, a light and stable
manufactured emollient that is miscible with oils or readily
emulsifiable with surfactants. This material is a component of
several head louse treatment shampoos that indicate “coconut oil”
on the list of ingredients and claim to “suffocate” or “asphyxiate”
the lice. However, evidence for efficacy of these shampoos is scant
despite claims that they are “clinically tested” with no indication
of whether or where any proper objective tests may have been
conducted. One shampoo, listed as a coconut-derived emulsion,
was tested in a school-based clinical study and obtained a success
rate by intention to treat of 22/41 (53.7%) at day 15 after two



214 Burgess and Burgess. Coconut Shampoo Ineffective Against Head Lice

Turkiye Parazitol Derg 2020;44(4):211-5

Table 1. Distribution of participants by household, infestation level, lice found per study day, and outcome of treatment

:z::feii’;gnetn der Household No. in house | Infestation Number of lice found Outcome
Day 1 Day 8 Day 16

01F 1 2 Heavy 1 9 NC Not cured
02F 2 9 Moderate 3 3 2 Not cured
03 M - - Heavy 11 1 3 Not cured
04 F - - Heavy 11 12 27 Not cured
05F - - Moderate 28 6 6 Not cured
06 M - - Moderate 0 0 0 Cured
07M 3 5 Light 0 1 0 Cured

08 M 4 3 Light 0 0 0 Cured
09F 5 5 Light 0 0 0 Cured
10F - - Moderate n/a 12 13 Not cured
11F 6 2 Moderate 4 16 35 Not cured
12F - - Light 0 1 3 Not cured
13F 7 6 Moderate 5 4 6 Not cured
14F 8 4 Light 0 0 0 Cured
15F 9 6 Light 0 0 0 Cured

16 F 10 5 Light 7 2 11 Not cured
17F 11 4 Moderate 14 1 0 Cured

18 M - - Light 3 4 10 Not cured
19F 12 4 Light 0 1 0 Cured

20 M - - Light 2 3 0 Cured

21 M - - Light 3 4 0 Cured
22F 13 4 Light 0 0 0 Cured
23F 14 3 Heavy 62 6 36 Not cured
24 F 15 5 Heavy 17 8 8 Not cured
25F - - Light 0 0 0 Cured

26 F 16 4 Light 18 17 Not cured
27F 17 Heavy 4 6 6 Not cured
28 F - - Light 5 5 Not cured
29F - - Moderate 21 56 30 Not cured
30F - - Moderate 9 13 26 Not cured
31F 18 4 Light 1 4 4 Not cured
NC: Non-compliant and withdrawn, n/a: Not available for checking on that day

treatments one week apart (4), a result that was not significantly
different from this study (Z=-1.258, p=0.20766).

A different type of product based on modified coconut oil, anise,
and ylang-ylang with marketing claims that it had an asphyxiant
effect derived most of its activity from the anise component
(approximately 12% anethole) a well-recognised insecticide in
other applications. Consequently, any claims for an occlusive
action by the “coconut” component made by the manufacturer in
relation to efficacy obtained in two studies comparing the product
with insecticides (5,6) were likely spurious and inaccurate. Even
whole coconut oil (melting point ~24° Celsius) was shown ex
vivo to have little activity until 4 hours had elapsed, eventually
achieving 90% louse kill (7). In contrast, olive oil, which is mainly

made up of unsaturated fats with a similar carbon chain length
to those of coconut oil, was found to kill only 2% of lice after 8
hours (8).

Irrespective of its chemical form, there is no evidence that small
concentrations of either pure or modified fixed vegetable oils
can have an effect on head lice, yet an internet search using
the term “head lice vegetable oil” provided 1,830,00 responses,
many of which were either advocating use of oils to kill lice or
were advertising products containing oils. In the western world
most people are unaware that coconut and similar oils have been
regularly used over centuries as hair conditioning agents in much
of Asia, Africa, and parts of the Americas, but the people using
them can still have head lice. Based on the similarity between the
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Table 2. Demographic characteristics of participants and
treatment success by characteristic

. . Number Treatment
Characteristic
(percent) success (percent)
Number of participants | 31 12 (38.7%)
2-5 6 (19.4%) 3 (50.0%)
6-9 13 (41.9%) 3(23.1%)
10-15 9 (29.0%) 5 (55.6%)
Age >16 3(9.7%) 1(33.3%)
Median 8 -
Male 7 (22.6%) 5 (71.4%)
Gender Female 24 (77.4%) 7 (29.2%)
Previous treatment experience
Ever used head louse
treatment 27 (87.1%) 8 (29.6%)
Previous treatment 10 (32.3%) 4 (40.0%)
successful
Hair characteristics
Above ears 7 (22.6%) 5 (71.4%)
Ears to
Length shoulders 7(22.6%) 2 (28.6%)
Below 17 (54.8%) 5 (29.4%)
shoulders
Fine 5(16.1%) 3 (60.0%)
Medium 19 (61.3%) 5 (26.3%)
Thickness
Thick 7 (22.6%) 4 (57.1%)
Straight 26 (83.9%) 8 (30.8%)
Curl Wavy/curly 5(16.1%) 4 (80.0%)
Infestation characteristics
Light 16 (51.6%) 10 (62.5%)
Medium 9 (29.0%) 2 (22.2%)
Heavy 6 (19.4%) 0 (0.0%)

shampoo formulation used in this study and that tested previously
under the guise of a soya-based shampoo, it is likely that what
efficacy was observed in this study was due to the high surfactant
levels in the product rather than any effect of the caprylic/capric
triglyceride.

CONCLUSION

This study has shown that a modified coconut oil shampoo has a
limited effect to adequately treat head louse infestation with only
41.3% success in the per-protocol population. This result supports
other reported outcomes using similar preparations in which
vegetable oils and their derivatives showed little efficacy beyond
that which could be imputed to the formulation excipients, such
as surfactants included at relatively high concentrations.
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ABSTRACT

Objective: Leishmaniasis is an important parasitic disease in many countries, including ours. A variety of drugs are currently
used for its treatment. However, certain side effects of these drugs, such as teratogenicity, hepatotoxicity and nephrotoxicity,
have been reported in some patients. The goal of this research is to determine the antileishmanial effects of eight different
previously synthesised compounds containing Schiff and Mannich bases (morpholine) against Leishmania infantum (L. infantum)
promastigotes by the liquid microdilution method utilising alamarBlue.

Methods: Compounds containing Schiff bases (a-d) and both Schiff bases and morpholine rings (e-h) were tested. Compounds
were diluted in the range of 20000-39 pg/mL. L. infantum promastigotes were added to the wells, which were then incubated at 27
°C. The proliferation of Leishmania promastigotes was evaluated after 24, 48 and 72 hours.

Results: In this study, compounds b, c and d (MIC values 156 pg/mL, 78 pg/mL and 156 pg/mL) were found to be effective against
L. infantum promastigotes, whereas compound f (MIC >20000 pg/mL) was found to be more the most ineffective compound.
Conclusion: These compounds may be potential drug candidates for the treatment of leishmaniasis. According to the results,
there is a need for further studies, such as in vivo experimental animal models and ex vivo Leishmania amastigote macrophage
cultures for compounds showing antileishmanial effects.

Keywords: Antileishmanial activity, leishmaniasis, schiff base, mannich (morpholine) base

0z

Amag: Leishmaniasis, iilkemizin de dahil olmak tizere bir¢ok tilkede 6nemli bir parazitik hastaliktir. Hastaligin tedavisinde
birbirinden farkli ok sayida ila¢ kullanilmaktadir. Ancak, bazi hastalarda builaglara bagh ortaya ¢ikan teratojenite, hepatotoksisite
ve nefrotoksisite gibi birtakim yan etkiler bildirilmigtir. Bu aragtirmanin amaci, alamar mavisi iceren siv1 mikrodiliisyon yéntemi
ile Leishmania infantum (L. infantum) promastigotlarina karg: 6nceden sentezlenmig [Schiff ve Mannich (morpholine) baz iceren]
sekiz farkli bilegigin antileishmanial aktivitesinin belirlenmesidir.

Yontemler: Calisma kapsaminda Schiff bazi iceren bilesikler (a-d) ile hem Schiff hem de morfolin halkas: iceren bilesikler (e-
h) test edilmistir. Sentezlenen bilesikler 20000-39 pg/mL konsantrasyon araliginda olacak sekilde hazirlanmigtir. L. infantum
promastigotlar: kuyucuklara ilave edilerek 27 °C'de inkibe edilmigtir. L. infantum promastigotlarinin tiremesi 24., 48. ve 72.
saatlerde degerlendirilmigtir.

Bulgular: Bu caligmada; b, ¢ ve d bilesiklerinin (MIK degeri 156 pg/mL, 78 pg/mL ve 156 pg/mL) L. infantum promastigotlarina
kars1 daha etkili oldugu ve bilesik f'nin ise (MIK >20000 pg/mL) en etkisiz bilesik oldugu bulunmustur.

Sonug: Bu bilesikler leishmaniasisin tedavisindepotansiyel ilag adaylar1 olabilir. Bu ¢calismanin sonuglar1 géstermektedir ki, in vitro
antileishmanial etki gosteren bu bilesiklerin in vivo deneysel hayvan modelleri ve ex vivo Leishmania amastigot makrofaj kiiltiirleri
gibi daha ileri modellerle caligilmasina ihtiya¢ bulunmaktadir.
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INTRODUCTION

Leishmaniasis is considered as one of the important infectious
parasitic diseases worldwide (1-3). This disease is common in
many regions, including India, countries with a coast to the
Mediterranean, Middle Eastern countries, and South American
countries. This tropical disease, which is generally seen in
developing countries and is ignored, emerges as a public health
problem that results in an average of 2-4 million new cases and
approximately 70 000 deaths each year (4-7). Transmitted by the
bite of certain sandflies, the parasite has different clinical pictures
and shows epidemiological diversity (1,8).

Sodium stibogluconate (Pentostam®) and meglumine antimoniate
(Glucantime®) are generally used in the treatment of the disease;
however, it is reported that the resistance against them is
increasing (9-12). As an alternative to this treatment, different
treatment protocols such as amphotericin B and lipid forms,
paromomycin, pentamidine and miltefosine have been used
(1,13).

However, the effects of these drugs used in chemotherapy of
leishmaniasis are very limited. Also, most of these drugs have
serious side effects, especially nephrotoxic, hepatotoxic and
teratogenic effects (5,10,14). Unfortunately, there is not yet an
effective vaccine to prevent the spread of the disease. Due to the
side effects of the medications in the treatment and the resistance
of the parasite to them, research aimed at developing new
therapeutic tools to combat leishmaniasis continues to be a very
important target today (11,14,15). Different methods, especially
microdilution methods, are used to determine antileishmanial
activity. In these test applications, different colorimetric methods
can be used to monitor the viability of the promastigote forms of
the parasite and to determine if it continues to reproduce. It has
been reported that alamar blue, which is used as an indicator dye
in drug screening tests, has many advantages such as not affecting
the reproduction of the parasite, environmentally friendly, cheap
and simple to apply (1,16).

It is stated that Schiff bases have many biological activities
such as antiviral, antibacterial, antifungal, antimalarial, anti-
inflammatory, antiproliferative and antipyretic (17-20).

In this study, previously synthesized (17) eight new Schiff
bases compounds (bearing thiophene, 1,2,4-triazolone,
1,3,4-oxadiazole, morpholine moieties) were tested for
antileishmanial activity for Leishmania infantum (L. infantum).

METHODS

Preparation of Test Compounds

The compounds (a-h) that have been investigated for in vitro
antileishmanial activity have been previously synthesized by
Unver et al (17). The reaction Scheme is shown below.

Synthesis of Compounds (a-d)

0.01 mol [4-amino-2-(4-amino-5-mercapto-4H-1,2,4-triazol-
3-yD)methyl)-5-(thiophen-2-ylmethyl]-2,4-dihydro-3H-1,2,4-
triazol-3-one (1) and 0.02 mol aromatic aldehydes were heated
in solvent-free oil bath at 160-170 °C for 2-3 hours. After the
temperature was reduced to room temperature, the resulting solid
was recrystallized with a mixture of dimethyformamide (DMF)
and water (1:5).

Synthesis of Compounds (e-h)

A mixture of formaldehyde (0.02 mol) and morpholine (0.02
mol) in DMF was added to solution of compounds (a-d) (0.001
mol) in DMF. The final mixture was stirred at room temperature
overnight. The precipitated solids were filtered, washed with
water and recrystallized with methanol.

Preparation of Compounds

The eight synthesized new 1,2,4-triazole compounds containing
Schiff and Mannich bases (morpholine) were weighed and
dissolved in dimethylsulphoxyde/H,0 (10%). They made
homogeneous and membranes with 0.45 pm pore diameter were
filtered to sterilize (Millipore, USA) (18). Stock solutions of the
compounds were prepared by adding Roswell Park Memorial
Institute (RPMI)-1640 medium (R8758 Sigma Aldrich USA)
[containing heat inactivated 10% Fetal Bovine Serum (FBS:
F4135 Sigma-Aldrich USA)], no phenol red) to a concentration of
40000 pg/mL..

Preparation of Leishmania infantum Promastigotes

For the antileishmanial activity test, the axenic standard MON-
183 L. infantum promastigotes were produced in RPMI-1640
medium (containing 10% FBS, 1% Penicillin (P3032 Sigma-
Aldrich USA) and Streptomycin (S9137 Sigma-Aldrich USA).
Then, to wash promastigotes, 20 mL of promastigote was taken
and transferred to sterile falcon tubes and centrifuged at 1.000 g
for 10 minutes. After the supernatant was removed, 20 mL sterile
phosphate buffered saline was added to the tubes and vortexed.
This mixture was centrifuged in the same way and the washing
process was completed by repeating the process three times.
Finally, as previously described, the cell number was adjusted by
adding RPMI-1640 medium using a hemocytometer under the
microscope so that the promastigote concentration was 2.5x10°
cells/mL (1,21).

Invitro Antileishmanial Activity Test

The new compounds, well characterized by elemental analyses,
13C nuclear magnetic resonance (NMR), 1H NMR and infarared
were tested for their antileishmanial activitiy against L. infantum

N—NH H=A
I [o |\

N /_AN}S 4& @/_(/N\N/_J\T)_SH
160-170 °C N—& NH,

l S
i | o
N IIDH NH,

Scheme. Synthetic pathway for the preparation of
compounds (a-h)
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promastigotes by liquid microdilution method with added alamar
blue.

The assay was performed in 96-well flat bottom sterile
microplates. Initially, 100 pL from RPMI-1640 medium was
added to all wells. Following, 100 pL from stock solution of Schiff
base compounds was added to the first well, and after thoroughly
pipetting 100 pL was taken and transferred into the second well.
Thus, the compounds were diluted to 1/2. Following the pipetting
process, dilution from the second well to the tenth well was made
to be between 20000 pg/mL and 39 pg/mL. Finally 100 pL of
the standard L. infantum promastigotes suspension was added
over the diluted compounds in the wells. In the study, 100 uL of
compound stock solution was added to well 11 for negative control
and 100 pL of standard parasite suspension to well 12 for positive
control (1). This procedure was likewise performed for other
Schiff base (b-d) compounds and schiff base and morpholine (e-h)
compounds. The microplates were allowed to incubate for about
20 hours at 27 °C. After incubation, 20 pL of indicator alamar
blue (R7017: Resazurin sodium salt/Sigma-Aldrich USA) (0.1 mg/
mL) was added to all wells and incubated again for approximately
4 hours. Evaluation were made after 24, 48 and 72 hours and
the observed results were recorded (18) Amphotericin B was
preferred as a control drug in this study. All tests on microplates
were repeated twice.

Ethics committee approval has not been obtained due to working
in standard Leishmania infantum isolate. No patient was used in
the study. Patient approval has not been obtained due to the study
of with synthesized compounds and standard parasite isolate.

Statistical Analysis

No statistical analysis has been made in this study.

RESULTS

The antileishmanial activity of schiff base compounds (a-d)
and schiff base and mannich base compounds (e-h) were tested
by using alamar blue added liquid microdilution method. If the
original color of the indicator dye alamar blue changed from
blue to pink, it showed that promastigotes continued to grow
in the wells, but if there was no color change in the indicator
dye, promastigote growth stopped (Figure 1). Color change was
observed in all positive control wells, while no color change was
observed in negative control wells. Table 1 provides the minimal
inhibitory concentration (MIC) values of the compounds and
amphotericin B.

Based on the results found, the substance with the highest activity
was schiff base compound ¢, (MIC: 78 pg/mL) then, compounds b
and d (MIC: 156 pg/mL), compounds a and h (MIC: 625 pg/mL),
compound e (MIC: 1250 pg/mL) and compound g (MIC: 2500 pg/
mL) (Table 1). Compound f was not found to have antileishmanial
activity at all concentrations studied. The results found were much
higher than the MIC value (MIC: <39 pug mL) of the control drug
Amphotericin B. However, considering the side effects of current
drugs used in the treatment, these compounds, which are found
to have antileishmanial effects, can be considered as compounds
that can contribute to drug development studies. In order for
effective compounds to be drug candidates, it is necessary to
determine the ex vivo effects of the compounds against the
amastigote forms of Leishmania in macrophage cultures and to
carry out control studies in in vivo experimental animals.

Compound a
Compound b
Compound ¢
Compound d
Compound e
Compound
Compound g
Compound h

Amphotericin B

Figure 1. In vitro antileishmanial activities of substances
against standard L. infantum promastigotes; line 1-4) schiff
base derivatives (a-d), line 5-8) schiff base and mannich base
derivatives (e-h), line 9) Amphotericin B. Dilution rates of
substances were from 20000 pg/mL to 39 pg/mL

N.C.: Negative control, P.C.: Positive control

Table 1. Minimal inhibitory concentrations of the compounds
studied against standard L. infantum promastigotes

Compounds MIC value pg/mL
1 Compound a 625
2 Compound b 156
3 Compound ¢ 78
4 Compound d 156
5 Compound e 1250
6 Compound f >20000
7 Compound g 2500
8 Compound h 625
9 Amphotericin B <39
MIC: Minimal inhibitory concentrations

DISCUSSION

Among five common parasitic diseases worldwide, leishmaniasis
is recognized as a major public health problem and affects
approximately 12 million people (14). In the treatment of
leishmaniasis, besides different antileishmanial drugs such as
pentavalent antimony compounds, amphotericin B deoxycholate,
miltefosine, paromomycin, citamaquin, azoles and pentamidine,
applications such as thermotherapy and cryotherapy are also
used (22). While the effectiveness of the five-valued antimony
compounds used in its treatment has been reported to be over
90%, it has also been reported that it may rarely cause local and
systemic side effects such as myalgia, arthralgia, abdominal pain,
hepatitis, pancreatitis and elevation in various laboratory values
(23). Due to the development of resistance, as well as giving up
the use of these compounds in treatment in India but it is still
being used in the rest of the world (24).
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In our study, it was targeted to be detected the antileishmanial
activity of eight different compounds in the structure of
1,2,4-triazole containing synthesized Schiff and Mannich
(morpholine) base by using alamar blue microdilution method in
axenic culture using L. infantum promastigotes.

Many compounds studied with the Alamar blue microdilution
method were found to have in vitro antileishmanial activity and
it was concluded that especially compounds b, ¢ and d could be
evaluated in terms of drug development studies due to their
antiparasitic effect. The highest antileishmanial activity, were
observed in compound c against L. infantum (MON-183) with
a MIC value of 78 pg/mL. In the antileishmanial activity study,
all compounds except compound f were found to be effective at
different levels.

When resistance to antimony compounds develops, amphotericin
B is used intravenously or intramuscularly in the treatment
of leishmaniasis (25). Since amphotericin B is widely spread
throughout the body, it has side effects such as infusion reactions,
nephrotoxicity, hypokalemia and myocarditis, and the patient is
followed up for 4-5 weeks in hospital. To prevent the toxic effects
of Amphotericin B used in treatment, various lipid formulations
(liposomal amphotericin B) have been developed that can remain
in these organs for along time by rapidly increasing concentrations
in the macrophages of organs such as the spleen and liver (22).
The use of a drug that has few side effects and is effective in the
treatment process is also important for the quality of life of the
patient. There are studies on the identification and formulations
of new molecules due to the toxic effects of anti-leishmanial drugs
used in the treatment and the increased resistance to these drugs
).

Mikus and Steverding (16) stated in a study that alamar blue was
a useful colorimetric indicator in determining antileishmanial
activity. In our study, alamar blue was used as indicator dye
and likewise the alamar blue microdilution method has been
found to be a simple, reliable and highly reproducible method in
investigating anti-leishmanial drug activity.

Martin-Montes et al. (15) stated that, compared to the
reference drug Glucantime, six out of twenty Mannich base
derivatives showed 39 to 2.337 times higher selectivity
index against amastigote forms. In the study evaluating the
antileishmanial activities of new lawone Mannich bases derived
from salicylaldehydes or nitrofurfura against L. major; They
emphasized that four of the 15 compounds (5a, 5¢, 6a and 6c)
were five times more active against promastigotes and four times
more active against amastigotes (26).

Teran et al. (27) were evaluated 12 different Schiff bases against
to L. mexicana promastigotes by 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide assay. Some compounds were
inactive or too weak, but they reported two compounds (5 and 3f)
showed leishmanicidal activity in different level. New Schiff bases
as resveratrol analogues compounds by Coimbra et al. (28) have
been evaluated ex vivo against Leishmania species. They stated
that all compounds tested against promastigotes of different
leishmania species were effective at different concentrations
(IC50 value in the range of 1.60 to 15.53 ug mL™).

CONCLUSION

In order to use synthesized compounds as drug candidates;
efficacy against amastigote forms of Leishmania in in vitro

macrophage, which is thought to be necessary, and in vivo control
studies in experimental animal are needs to be done. Since the
compounds were newly synthesized, no study evaluating their
antileishmanial activity was found. The compounds in our study
can be regarded as a preliminary study in new drug development
studies especially against L. infantum parasites and we can say
that these compounds are promising.
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Subtype Distribution of Blastocystis in Pregnant
Women and Analysis of Possible Risk Factors
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ABSTRACT

Objective: Since the identification of Blastocystis subtypes (ST) in the last decade, much has been learned about the genetic
diversity of Blastocystis isolates in different populations, except pregnant women. The objective of this study is to investigate the
genetic diversity of Blastocystis in pregnant women and analyse some demographic factors.

Methods: The faecal samples from 100 pregnant women were collected at an Obstetrics and Gynecology Department in Mugla,
Turkey. Thereafter, Blastocystis positivity was detected by direct microscopy and culture. The positive cultures were subjected
to DNA isolation, and the Blastocystis barcode region was amplified with polymerase chain reaction. Next, the sequences were
queried against GenBank nucleotide and Blastocystis STs (18S) databases.

Results: Blastocystis was detected in 14% (14 out of 100) of the faecal samples by culture and 10% (10 out of 100) of the samples
by direct microscopy. Nine of Blastocystis isolates (64.4%) were ST3, three (21.4%) were ST1 and two (14.2%) were ST2. Neither
the demographic features nor the gastrointestinal symptoms were statistically related to Blastocystis infection.

Conclusion: The findings in this study agreed with the most of the previous human studies that found ST3 as the most abundant
genotype. This study reported the frequency of Blastocystis in pregnant women and highlighted the importance of comprehensive
studies with more cases of Blastocystis during pregnancy.

Keywords: Blastocystis, pregnancy, subtypes, symptoms

0z

Amag: Blastocystis alt tiplerinin (ST) yakin tarihte tanimlanmasindan bu yana, farkli popiilasyonlarda Blastocystis izolatlarinin
genetik cesitliligi hakkinda yeni bilgiler elde edilmistir. Bu ¢alismada, gebe kadinlarda Blastocystisnin genetik cesitliliginin
aragtirmasi ve bazi demografik faktorlerin degerlendirilmesi amag¢lanmustir.

Yontemler: Calisma kapsaminda, Mugla Kadin Hastaliklar1 ve Dogum Béliimii'nden toplam 100 hamile kadindan toplanan
digk: érnekleri incelenmistir. Blastocystis pozitifligi, direkt mikroskopi ve kiltir ile tespit edilmigtir. Pozitif kiiltirlerden DNA
izolasyonu yapilmis ve Blastocystis genomunda barkod bélgesi polimeraz zincir reaksiyonu ile amplifiye edilmistir. Elde edilen
diziler, Genbank ve Blastocystis alt tiir (18S) veri tabanlarina girilerek alt tipler belirlenmistir.

Bulgular: Kiiltir yontemi ile 14 digski 6rneginde (%14), direkt mikroskopi yéntemiyle ise 10 6rnekte (%10) Blastocystis
saptanmustir. Blastocystis izolatlarmmin dokuzu (%64,4) ST3, tgii (%21,4) ST1 ve ikisi (%14,2) ST2 alt tipi olarak tanimlanmigtir.
Demografik ézellikler ve gastrointestinal semptomlar degerlendirildiginde, herhangi biri Blastocystis enfeksiyonu ile istatistiksel
olarak iligkili bulunmamugtur.

Sonug: Bu ¢alismada ST3’tin en yaygin genotip olarak bulunmasi, énceki ¢aligmalarin bircogu ile uyumlu gérilmektedir. Ayrica,
calismamuz gebelerde Blastocystis goriilme sikligini ortaya koymakta ve bu konuda 6rnek sayisinin fazla oldugu kapsaml ¢aligmalara
ihtiya¢ duyulmaktadar.

Anahtar kelimeler: Blastocystis, hamilelik, alt tip, semptomlar

2
=
[<b)

O

I

Received/Gelis Tarihi: 09.10.2019 Accepted/Kabul Tarihi: 18.08.2020

Address for Correspondence/Yazar Adresi: Funda Sankur, Mugla Sitki Kogman University, Training and Research Hospital, Microbiology
Laboratory, Mugla, Turkey
Phone/Tel: +90 252 214 13 26 E-mail/E-Posta: fundasankur@yahoo.com.tr ORCID ID: orcid.org/0000-0001-6409-7268

TUrk
PARAZITOLOJ

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



https://orcid.org/0000-0002-3943-467X
https://orcid.org/0000-0001-6409-7268
https://orcid.org/0000-0001-6794-846X
https://orcid.org/0000-0001-7997-6433
https://orcid.org/0000-0002-6448-7482

29292 Malatyal et al. Blastocystis in Pregnancy

Turkiye Parazitol Derg 2020;44(4):221-5

INTRODUCTION

Blastocystis is a highly prevalent enteric protozoon in humans
and a variety of animals (1). Despite of the controversy about
Blastocystis pathogenicity, recent researches has revealed
that it may be considered as an opportunistic pathogen in
immunocompromised cases (2). Even though there is not a
complete immunosuppression, pregnancy is a period with
immunomodulation of mother (3). Additionally, iron deficiency
anaemia (IDA), protein, zinc, folate deficiency may develop due
to the impairment of absorption caused by intestinal parasitic
infections in pregnancy. These deficiencies may result in some
fatal consequences: increased perinatal mortality rates, low birth
weight and intrauterine tension. It was reported that pregnant
women infected with Entamoeba histolytica were more susceptible
to penetration of intestinal mucosa and the infection increased
the risk of preterm delivery two fold (4). Heavy infection with
Schistosoma mansoni increased risk of anemia in a cross-sectional
survey in Tanzania (5). Soil transmitted helmint infections
including Ascaris lumbricoides, Trichuris trichiura and hookworms
were soil transmitted helminth infections were significantly
associated with anemia in pregnant women (6).

The complex, collective and highly active population of living
microorganisms in gastrointestinal tract of humans is defined
as gut microbiota and it exerts a marked influence on the host
both in homeostasis and diseases. A number of host-related and
environmental factors contribute to the formation and change of
microbiota from infancy to adolescence. Gut microbiota establish
some dramatic changes during pregnancy, primarily as a result
of increased energy requirements of the developing foetus.
Additionally, recent evidence suggests that the colonisation
and immune system of foetus is highly influenced by maternal
gut microbiota (7). The position and role of Blastocystis in gut
microbiota is a growing area of interest, some authors have
asserted that it can be an indicator of a healthy gut microbiota (8).
The genetic heterogeneity of Blastocystis became a major area of
interest, recently. Blastocystis isolates have been classified into 17
different genotypes/or subtypes, with small subunit ribosomal
RNA (SSU rRNA) gene sequence analysis. The nine of them were
isolated from human faecal samples; ST3 is the predominant
subtype which is also known as human subtype (9). Subtype
distribution of Blastocystis was investigated in a variety of study
groups and some factors factors have been found to be related to
the Blastocystis infection. However, to the best of our knowledge,
no previous study has investigated Blastocystis subtypes during
pregnancy. The aims of this study were to determine the
genetic diversity of Blastocystis in pregnant women and also
analyse gastrointestinal symptoms and demographic factors for
Blastocystis infection.

METHODS

Samples

Faecal samples were collected from 100 pregnant women who
admitted to Mugla Sitki Kocman University, Training and
Research Hospital, Clinic of Obstetrics and Gynaecology in-
between November 2014 and April 2015. A semi-constructed
questionnaire was used to collect data which included the
demographic characteristics: residence, livestock farming, having
pet animal, drinking water supply, home ownership, occupation

and monthly income. The presence of common gastrointestinal
symptoms (abdominal pain, diarrhoea, constipation, flatulence,
urticaria and lack of appetite) was also asked to the women in the
questionnaire. A single faecal sample was taken from each woman
and brought to the laboratory with a plastic container without
fixatives.

The study was approved by Mugla Sitki Kogman University
Clinical Research Ethics Committee (07.11.2014). The informed
consents were obtained from pregnant women in the present
study.

Direct Microscopy, Culture and Polymerase Chain
Reaction

All samples were examined with both direct microscopy and Jones
medium for the presence of Blastocystis forms. Positive cultures
were centrifuged at 12,000 g for one minute and pellets were used
for DNA isolation with a commercial kit (DNAzol, Invitrogen). The
barcode region was amplified with a set of conserved polymerase
chain reaction primers (RD5 and BhRDr) for the analysis of
approximately 600 bp of SSU rRNA coding gene (10). The reaction
was set in 30 pL volume: 1-2 pL of template DNA, 0.3 U of Taq
DNA polymerase, 0.2 mM of each dNTP, 0.4 pmol of each of the
primers and 1x Taq buffer with (NH,),SO,. The amplicons were
purified and sequenced by a commercial facility with 377 DNA
Sequencer (Applied Biosystems).

Determination of Subtypes
Analysis

and Phylogenetic

The barcode sequences of isolates were queried against both
Genbank and Blastocystis Subtype (18S) databases. Sequences
were aligned with references by using ClustalW algorithm in
Molecular Evolutionary Genetics Analysis version 6.0 (MEGA)
and a phylogenetic tree was constructed with the Neighbor-
Joining method in 1.000 replicates bootstrap test. Additionally,
the evolutionary distances of sequences were calculated with the
maximum composite likelihood (11-13).

Statistical Analyses

The study did not have defined exclusion criteria. All of the
pregnant women who volunteered to participate were included
in the study. The qualitative variables including residence,
livestock farming, having pet animal, drinking water supply,
home ownership, occupation and monthly income were analysed
with chi-square test in Statistical Package for Social Sciences
(SPSS 19.0) software. The analysis of gastrointestinal symptoms
(abdominal pain, diarrhoea, constipation, flatulence, urticaria
and lack of appetite) was also performed in the same way. The
significance level was set at a=0.05.

RESULTS

The mean age of pregnant women was 27.4+5.3 and the ages were
varying from 16 to 44. Blastocystis was found in 14 of 100 (14%)
pregnant women by culture; however, the rate was 8% by direct
microscopy. The subtype distribution of isolates were as follows:
ST3 nine isolates (64.4%), ST1 three isolates (21.4%) and ST2 two
isolates (14.2%) (Figure 1). Blastocystis SSU rRNA gene partial
sequences were deposited to Genbank with accession numbers:
MH349731, MH349744 and MH349753.
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Among the Blastocystis positive 14 cases, the most common
gastrointestinal symptom was flatulence 57.1% (n=38), followed
by abdominal pain (n=6, 42.5%) and constipation (n=4, 28.5%).

Table 1. None of these factors were statistically related with
Blastocystis positivity.
Additionally, the comparison Blastocystis positivity according to

Blastocystis negative pregnant women (n=86) were defined as
control group and compared to Blastocystis positive pregnant
women (n=14). Statistical analysis of demographic factors and
symptoms with the presence of Blastocystis was presented in

the presence and absence of symptoms was given in Table 2. It was
found that Blastocystis positivity was not statistically different

between the cases with and without symptoms.
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Figure 1. Evolutionary distances of Blastocystis isolates according to barcode region (Genbank accession numbers: U37108:

outgroup; MH349731, MH349744 and MH349753: sequences from this study; STs are reference sequences)

Table 1. Descriptive and statistical analysis of possible Blastocystis related factors

Blastocystis
Positive (%) Control (%) Total %2 P
Residence Urban 6(42.9) 8(57.1) 14 0.09 0.581
Rural 38 (44.2) 48 (55.8) 86 - -
Livestock farming Yes 6 (43) 8(57.1) 14 0.05 0.583
No 36 (42.9) 50 (58.1) 86 - -
Having pet animal Yes 6(42.9) 8(57.1) 14 1.070 0.231
No 25(29.1) 61 (70.9) 86
Ezltzlfsr;gp oly Tap water 4(28.6) 10 (71.4) 14 1.383 0.189
Bottled 39 (45.3) 47 (54.7) 86 - -
Home ownership Owner 5(35.7) 9(64.4) 14 1.329 0.388
Renter 45 (52.3) 41 (47.7) 86 - -
Occupation Working 2(14.3) 12 (85.7) 14 0.698 0.512
Housewife 21 (24.4) 65 (75.6) 86 - -
Monthly income Low (<500 $) 5(35.7) 9 (66.3) 14 0.188 0.774
of family High (2500 $) 36 (41.9) 50 (58.1) 86 - -
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Table 2. Blastocystis positivity and presence of symptoms?

Sy Blastocystis + n® (%) Control n° (%) %2 P

Abdominal pain 3(13) 11 (14.3) 0.023 0.880
Diarrhoea 1(11.1) 13 (14.2) 1.610 0.204
Constipation 4 (16.7) 10 (13.2) 0.187 0.666
Flatulence 5(20.8) 9(11.8) 1.225 0.268
Urticaria 2(11.1) 12 (14.6) 0.152 0.696

Lack of appetite 3(13.6) 11 (14.1) 0.03 0.956

*: All women had more than one symptoms, > Number and % of Blastocystis positive cases in symptomatic cases, : Number and % of Blastocystis positive cases in non-
symptomatic cases

DISCUSSION

Blastocystis is one of the most common protozoa in human faecal
samples. Despite the recent development in the understanding
of Blastocystis genetic diversity and symptomatology, the role
of Blastocystis infection during pregnancy is not a well-studied
area. The present study was designed to investigate Blastocystis
frequency and subtype distribution in pregnant women. The
Blastocystis frequency was 14% in our study, there were limited
number of studies in the literature that investigated Blastocystis
in pregnant women. It was reported that Blastocystis infection
contributed to the development of IDA during pregnancy. They
found that Blastocystis frequency was significantly higher in
IDA patients (40%) than non-anemic pregnant controls (6.3%).
Additionally, the overall frequency was 26.5% among all studied
subjects (14). Another study investigated intestinal parasitism
among pregnant women who lived in low socio economic
residential areas in Bogota, they reported that Blastocystis spp.
frequency was 25% (15). Our study investigated the subtype
distribution of Blastocystis in a pregnant population for the first
time in the literature. As pathogenicity has been a controversial
and much disputed area in Blastocystis researches, a variety of
study populations such as cancer, ulcerative colitis, and Irritable
Bowel syndrome patients were subjected in similar studies (16-
18).Our findings were in accordance with the reported Blastocystis
subtype distribution in these studies, all have found Blastocystis
ST3 as the predominant genotype.

There were a few studies that investigated the frequency of
Blastocystis in Mugla and surrounding cities. The city is located
in the south-western of Turkey and the centrum is about 30 km
from the seacoast in the Gulf of Gokova. It was reported that 7.4%
of school aged children were infected with Blastocystis in Mugla
(19). In addition, subtype distribution was found as follows:
ST3 (34.2%), ST1 (31.4), ST2 (25.7) and ST7 (2.8%). In a study,
Blastocystis subtypes from the culture positive 61 samples were
investigated. They found a comparable result in that study: ST3
(38.6%),ST2(29.5%),ST1 (20.5%), ST1+ST3(9.1%), and ST1+ST2
(2.3%) (20). Moreover, a study reported that most common
Blastocystis subtype was ST3 with a frequency of 52.6, followed
by ST2 (22.1%), ST1 (17.9%), ST7 (4.2%), ST2+ST3 (2.1%) and
ST1+ST3 (1.1%) in Aydin (21). In the present study we detected
three different subtypes (ST1, 2, and 3) that is comparable to the
other studies.

In the present study we have compared Blastocystis frequency
with respect to residence, livestock farming, having pet animal,

drinking water supply, home ownership, occupation and
income. None of these parameters were significantly related
with Blastocystis presence. In the literature some have reported
that Blastocystis infection has been related to the consumption
of untreated water, close contact with animals, intra-family
infections and mother’s education (22-24).

In the present study, none of the gastrointestinal symptoms
were found to be related with presence of Blastocystis. Flatulence,
abdominal pain and constipation were the most common clinical
findings in Blastocystis infected pregnant women. Blastocystis
infections are highly asymptomatic and gastrointestinal
symptoms are seen in a small proportion of infected cases (25).
It has also been suggested that Blastocystis may be a marker of
a healthy intestinal flora (26). However, in a number of studies,
non-specific gastrointestinal symptoms such as diarrhea,
abdominal pain and bloating, as well as dermatological symptoms
have been linked to Blastocystis infection (27).In addition a study
reported that fever was common in symptomatic Blastocystis
infected individuals (28). The main limitation of such studies,
however, was the lack of elimination of other possible factors
such as pathogens, underlying diseases and immune status of
cases. In brief, the current data are rather controversial, and
there is no general agreement about clinical importance of
Blastocystis infection. However, recently Blastocystis pathogenesis
is reasonable thought to be a multi-factor phenomenon that is
highly depended on both Blastocystis and host related factors (29).

CONCLUSION

Although the current study was based on relatively small number
of participants, it highlighted the importance of Blastocystis
in pregnancy because of the high infection rate. Therefore,
parasitological examinations are recommended in gynaecological
clinics. Further studies regarding the role of Blastocystis in
extended series of pregnant women would be worthwhile.
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Amag: Plasmodium falciparum, diinyada ¢ok sayida insanin 6limiine sebep olan protozoon bir parazittir. Bu parazitin in vitro kiilttr
ortaminda tiretilmesi, bilimsel ¢aligmalara biiyiik katk: saglamaktadir. Tiirkiye'de P. falciparum’un in vitro kiiltiiriniin yapildig: bir
laboratuvar heniiz bulunmamaktadir. Bu ¢calismada, P. falciparum’un in vitro olarak uretilmesi amaglanmgtir.

Yontemler: Calismamizda bes adet P. falciparum susu kullanilmistir. Dondurulmus olarak sivi azotta saklanan parazit suslari
37 °C’lik su banyosunda ¢ozduriildikten sonra, hazirlanmig olan Albumax Complete besiyerine aktarilmistir. Daha sonra, petri
kaplar1 chamber igerisine yerlestirilmistir. Chamber icerisine, 30 sn boyunca %5 CO,, %5 O, ve %90 N, gazlarindan olusan 6zel
bir gaz karigimi verilmigtir. Chamber, 37 °C’lik etiive kaldirilmig ve iki giin boyunca inkibasyona birakilmigtir. Inkibasyon
sonunda kiiltir ortamindan ince yayma preparatlar hazirlanmis ve giemsa boyast ile boyanmigtir. Sonuglar immersiyon objektifi
kullanilarak degerlendirilmigtir.

Bulgular: Ince yayma preparatlari incelendiginde, tim P. falciparum suslarinin trofozoit ve sizont formlarmin in vitro kiltir
ortaminda %2 oraninda iiredigi gorilmigtiir.

Sonug: Plasmodium falciparum in vitro kiilturi bagarili bir sekilde gerceklestirilmistir. P. falciparum’un in vitro ortamda tretilmesi;
tilkemizde parazitin biyolojik ve kimyasal 6zelliklerinin, patojenitesinin, fenotipik ve molekiler diizeydeki ila¢ duyarhliklarinin
aragtirildiy, ag1 caligmalar1 da dahil olmak tizere bircok projeye katk: saglanmis olacaktir.

Anahtar Kelimeler: Plasmodium falciparum, in vitro kiiltiir, sitma, Tiirkiye

ABSTRACT

Objective: Plasmodium falciparum is a protozoan parasite that causes many deaths worldwide. It’s cultivation
in an in vitro culture setting contributes significantly to scientific studies. However, there are no laboratories in
Turkey that cultivate P. falciparum in vitro. Hence, the purpose of this study was to cultivate P falciparum in vitro.
Methods: Five P. fulciparum strains were used in our study and were kept frozen in liquid nitrogen tanks. These parasite strains
were then thawed in a 37 °C water bath and transferred to the Albumax-complete medium that was previously prepared. After
that, the petri dishes were placed in the chamber. For 30 seconds, a special gas mixture containing 5% CO,, 5% O, and 90% N,
was added into the chamber which was placed in a 37 °C oven and left for incubation for 2 days. At the end of the incubation
period, thin smear preparations were prepared from the medium, stained with Giemsa and examined using an immersion lens.
Results: Examination of the smears revealed that trophozoite and schizont forms of all P. falciparum isolates were present at a
rate of 2% in in vitro culture medium.

Conclusion: As a result of our study, the in vitro culture of P. falciparum was successfully developed. With this, several projects
such as biological and chemical characteristics, pathogenicity, phenotypic and molecular-level drug sensitivities and parasite
vaccination studies can be carried out more easily in our country.

Keywords: Plasmodium falciparum, in vitro culture, malaria, Turkey
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GiRi§ iizere bes Plasmodium tiir{i, insanlarda sitma etkeni
olarak bilinmektedir (2).

Sitma, kiiresel 5neme sahip paraziter bir enfeksiyondur. Diinya Saglk Orgiti'nin verilerine gére dinya

Enfeksiyon, enfekte Anofel cinsi disi sivrisinekler capinda 2018 yilinda 228 milyon sitma olgusu rapor
araciligiyla insanlara bulasir (1). Plasmodium vivax, edilmigtir. Kiiresel olarak sitmadan kaynaklanan

P. falciparum, P. malariae, P. ovale ve P. knowlesi olmak tahmini 405.000 6lam oldugu bildirilmigtir. Bildirilen
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olgularin %93 Afrika Bolgesi, %3,4'i Gineydogu Asya
Bolgesi ve %2,1 Dogu Akdeniz Bolgesi iilkelerinde gérildigi
rapor edilmigtir. Diinyada gériilen sitma olgularinin etkenleri
incelendiginde Giineydogu Asya Boélgesi olgularmin %53,
Amerika Bolgesi olgularinin %751 P. vivax kaynakhidir. P.
falciparum agisindan bakildiginda Afrika Bolgesi'nde rapor edilen
sitma olgularinin tahmini %99,7’si, Gineydogu Asya Bolgesi'nin
%50’si, Dogu Akdeniz Bolgesinin %71’ ve Pasifik Bolgesinin
%65'1 P. falciparum kaynaklig1 oldugu bildirilmisgtir (3).

Binlerce insanin o¢limiine sebep olan en 6nemli tur P
falciparum’dur. Bu parazitin in vitro kiltir ortaminda
uretilebilmesi, tani ve tedavisi bagta olmak tizere cesitli bilimsel
caligmalara bityiik katk: saglayacaktir. Dunyada ilk kez 1976
yilinda Trager ve Jensen (4) tarafindan P. falciparum’un in vitro
strekli kulturi yapilmigtir. In vitro stirekli kilturin yapilmas:
hayvan modellerine duyulan ihtiyaci ortadan kaldirmakla
birlikte ayn1 zamanda molekiiler seviyede parazit fizyolojisinin
agtklanmasina da katki saglamigtir. Tiirkiye'de P. falciparum’un in
vitro olarak tiretildigi bir laboratuvar bulunmamaktadur.
Caligmamizda, Turkiye'de ilk kez P. falciparum in vitro kilturi
bir laboratuvara adapte edilmistir. Cok sayida P. falciparum elde
edilmesi ile parazitin virillansi, fizyopatolojisi, tani, tedavi ve
korunma yéntemleri, ila¢ denemeleri, biyokimyasal 6zelliklerinin
arastirilmasi, immiinolojik ve serolojik alanda bir¢ok konunun
aydinlatilmasinm caligmalarda, bu
kullanilabilecektir.

saglayacak parazitler

YONTEMLER

Plasmodium falciparum Suglar1

Calismamizda kullanilan 3D7A, MRA-159 (K1), MRA-154 (7G8),
ATCC 30932 (FCR-3/FMG) ve ATCC 30930 (FCR1/FVO) suglari,
American Type Culture Collection’dan (ATCC) temin edilmisgtir.

Kiiltiir Besiyerinin Hazirlanmasi

Albumax complete medium (ACM) besiyeri icin gerekli
olan maddeler uygun miktarlarda tartilarak [(23 g Roswell
Park Memorial Institute (RPMI) powder, 13 g hepes, 110 g
hypoxanthine, 50 pug/mL konsantrasyonda hazirlanmig 20 mL
neomycin siilfat, 100 mL %5 hazirlanmig albumax ve 42 mL %5
hazirlanmig NaHCO,] 2 litre distile ile balon jojede karistirildi ve
0,22 pm’lik filtrelerden gecirilerek steril edildi.

Eritrosit (ERT) Siispansiyonunun Hazirlanmas:

ERT suispansiyonu (O Rh pozitif) kan bankasindan temin edildi.
ERT stispansiyonu 50 mLlik steril falcon tiiplerine 25 mL olacak
sekilde dagitild: ve 3,600 rpm da 3 dakika santrifiij edildi. ERT
siispansiyonunun rengi a¢ilana kadar iglem tekrar edildi. Son
santrifiij asamasindan sonra pellet tizerine esit oranda ACM
besiyeri eklenerek ERT stispansiyonu hazirlandi.

Plasmodium falciparum Suslarinin Azottan
Cikarilmas:

S azot tankinda bulunan P falciparum suglari 37 °Clik su
banyosunda 1-2 dakika bekletilerek eritildi. Tki mLlik taplere
aktarilan suglar 2,000 rpm'de 2 dakika santrifiij edildi. Pellet
uzerine esit miktarda yikama solusyonu eklenerek islem iki
kez tekrar edildi. Pellet tizerine 1 mL ACM besiyeri eklenerek
kiiltivasyon i¢in hazir hale getirildi (Sekil 1).

Sekil 1. Plasmodium falciparum suslarimin sivi azot tankindan
¢tkarilmasi ve ¢ozdiirtilmesi

Plasmodium falciparum Suslarinin Kiiltivasyonu

Azottan ¢ikarilarak hazirlanan parazit siispansiyonundan 1
mL petri kabina aktarildi. Ayni petri kabina 5 mL ACM besiyeri
ve 100 pL ERT siispansiyonu eklenerek petri kabi Chamber’a
yerlestirildi. Chamber icine 6zel gaz karigimindan (%5 CO,,
%5 O,, %90 N,) verilerek 37 °C’lik ettve yerlestirildi ve 48 saat
inktibasyona birakild: (Sekil 2).

Sekil 2. P. falciparum suslarimin in vitro kultir asamalari, a)
Parazit stispansiyonunun petri kabmna aktarilmasi, b) ACM
besiyerinin eklenmesi, ¢) ERT siispansiyonunun eklenmesi,
d) Petri kabinin dairesel hareketler ile calkalanmasi, e) Petri
kabinin chamber icine yerlestirilmesi ve gaz karigimimin
verilmesi, f) Chamber’nin etiive kaldirilmas: ve inkitbasyonu

ERT: Eritrosit, ACM: Albumax complete medium

Plasmodium falciparum Uremesinin
Degerlendirilmesi

Inkiibasyon sonunda kiltiir ortamindaki parazit iremesi
ve yogunlugunun belirlenmesi i¢in ince yayma preparatlar
hazirlandi. Hazirlanan ince yayma preparatlar1 giemsa ile
boyanarak 100x biiyiitmede incelendi (Sekil 3).

Sekil 3. Parazit iiremelerinin ince yayma yapilarak belirlenmesi
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Plasmodium falciparum Kiiltiiriiniin Sirdiiriillmesi

Kontrollerimiz esnasinda kiltardeki parazit yogunlugu %1’in
altinda ise petri kaplarindaki besiyeri alinarak tizerine 5 mL taze
ACM besiyeri ve 100 uL ERT suispansiyonu eklenerek tekrar 6zel
gaz karigimi iceren chamber ile inkiibasyona kaldirld: ve giinlitk
olarak parazitemi orani kontrol edildi. Parazit yogunlugu %1’'in
izerinde oldugunda ise kiltir ortami 15 mL falcon tiplere
aktarilarak 2,000 rpm de 2 dakika santrfiij edildi. Stipernatant
atilarak pellet 1 mL taze ACM besiyeri ile siispanse edildi.
Siispansiyondan 200 pL alinarak yeni petri kabina aktarildi. Petri
kabina 5 mL taze ACM besiyeri ve 100 pL ERT stispansiyonu
eklenerek tekrar 6zel gaz karigimi iceren chamber ile inkiibasyona
kaldirildi. Kalan parazit siispansiyonu kriyoprezervasyon islemi
icin kullanilda.

Plasmodium falciparum Suglarinin
Kriyoprezervasyonu

Kriyoprezervasyon i¢in ayrilan parazit sispansiyonu 3,600 rpm
de 3 dakika santrifiyj edildi. Santrifiij sonunda ist kisim atilarak
pellet tizerine 1 mL dondurma soliisyonu (4,2 g D-sorbitol+0,9 g
NaCl+ 28 mL gliserol, 100 mL distile suya tamamlamir) eklendi.
Siispansiyon homojen hale getirildikten sonra kriyo tuplerine
aktarildi ve -86 °C’lik derin dondurucu icerisine kondu. Burada bir
gece bekledikten sonra siv1 azot tankina aktarildi (5-8).

istatistiksel Analiz

Bu ¢alismada, Turkiye i¢in yeni bir yéntem olan P. falciparum’un
in vitro kiltirtinin tlkemizde ilk defa gerceklestirilmesi
amagclanmigtir. Bu nedenle istatistiksel analize gerek yoktur.

BULGULAR

Calismamizda kullandigimiz 3D7A, MRA-159 (K1), MRA-154
(7G8), ATCC 30932 (FCR-3/FMG) ve ATCC 30930 (FCR1/FVO)
suslarinin bagarili bir sekilde in vitro kiiltiirti yapilarak parazitlerin
laboratuvar ortaminda iretilmesi saglanmistir. Kiiltiivasyon
sonunda ince yapma preparatlari degerlendirildiginde, tim P.
falciparum suglarinin trofozoit ve gizont formlarimin %2 oraninda
iredigi gorulmustir (Sekil 4).

Sekil 4. In vitro kiiltir sonrast P. falciparum’un farkl formlar.
a) P. falciparum’un kiiltirdeki geng trofozoitler ve olgun trofozoit
formlar1 (X100), b) P. falciparum’un kiiltiirdeki geng trofozoitler
ve sizont formlar (X100), ¢) P. falciparum’un kiiltiirdeki geng
trofozoitler ve olgun sizont formlar1 (X100), d) P. falciparum’un
kiltiirdeki geng trofozoitler, olgun trofozoit ve sizont formlari
(X100)

TARTISMA

Plasmodium falciparum’un in vitro kiltir ortamina adapte
edilebilmesi ve tretilmesi, geleneksel ilaclar ile artemisinin ve
turevlerine karsi gelisen direncin anlagilmasinda c¢ok degerli
bilgiler saglayabilmektedir (9,10). Bunun yaninda, in vitro
ortamda tretilen parazitler, gen eskpresyonlarinin, hastalik
mekanizmalarinin ve koruyucu antikorlarin etki bi¢imlerinin
anlagilmasi i¢in siklikla kullanilmaktadir (11-14).

Bass'in (15), kisa siireli in vitro kiltiir ortaminda P. falciparum'u
bir veya iki yagsam déngisi surecek sekilde iretmesinden bu
yana uzun sureli kiltir ortaminin gelistirilmesi i¢cin 60 yildan
fazla siiredir aragtirmalar yapilmaktadir (16). ik kez 1976'da
iki bagimsiz aragtirma ekibi P. falciparum’un uzun sureli in vitro
kilttri i¢in zorunlu olan bazi maddeleri kegfetmigtir (4,17). Bu
temel maddeler; cesitli tamponlar ve serumlar ile desteklenmis
besiyerleri, gaz degisimine izin verecek (sise, mikroplakalar,
petri kaplar vb.) statik kiltir kaplar: ve atmosfer kogullar: olarak
belirlenmisgtir. Bunun yaninda uygun inkiibasyon sicakliginin (37-
38 °C) ve nem oraninin belirlenmesi ile enfekte olmamig insan
ERT’lerin kullanilmas: da oénemli diger kiltir gereksinimleri
olarak bildirilmigtir (18,19).

Plasmodium falciparum’un uzun dénemli in vitro iretilmesinin
onciistt olan Trager ve Jensen (4), 1976 yilinda yaptiklan
calismada, P. falciparum’u iki farkli kiiltiir sistemi ile iiretmis ve bu
yontemlerin performansim karsilagtirmiglardir. Besiyeri ortami
olarak, 25 mM hepes ve %0,2 NaHCO,, AB rh (+) taze insan ERT
siispansiyonu iceren RPMI 1,640 ve %10 AB rh (+) insan serumu
kullanmiglardir. Birinci kiltur sisteminde, peristaltik bir pompaya
bagli, strekli besiyeri ve gaz karisimi (%7 CO,, %5 O, ve %88 N,)
girisi saglayan ve toplama sigeleri iceren diizenek kullanilmigtir.
Ikincisinde ise sabit petri kaplarinda belirli araliklarda ortam
degisimi gerektiren ve uygun atmosfer ortaminin mumlu kavanoz
ile saglandig1 sistemi kullanmiglardir. Birinci sistemde 28 giin
boyunca tretilen P. falciparum geng trofozoit formlari, 35 mm
petri kaplarina taze besiyeri kullanilarak inokiile edilmis ve
mumlu kavanozda 38 °C’de inkitbasyona birakilmistir. Her iki
yoéntemde de asekstiel formlarinin timi gérilmus ve morfolojik
olarak bozukluk gézlemlenmemistir (4).

Devam eden aragtirmalar, ¢karyotik hicre kiltirt, hayvan
serumlar1 ve serum yerine alternatif olabilecek cesitli standart
ortamlarin [6rnegin, lipit agisindan zenginlegtirilmis sigir
albiimini (Albumax®; Gibco, Grand Island, NY)] uzun dénemli in
vitro kiiltiir ortaminda P. falciparum’un biiytimesini destekledigini
gostermigtir (19). In vitro kiltir ortaminda P falciparum’'un
optimum biytime kinetigi géstermesi ortamda insan serumunun
varligini gerektirmektedir. Ancak kilttir ortaminda insan kaynaklh
serum kullanimi, kompleman varhgi, kan grubu uyumsuzlugu ve
bulagic1 hastalik riski gibi cesitli dezavantajlar1 da beraberinde
getirmektedir.

Cranmer ve ark. (20) 1997 yilinda yayinladig: kisa bildiride, 10
farkli P. falciparum susunun treme kinetiklerini, insan serumu
ve Albumax II eklenmis, 25 mM hepes, 20 pg/mL gentamisin, 1
mM glukoz, 2 mM glutamin, 200 mM hipoksantin iceren RPMI-
1,640 besiyerinde degerlendirilmistir. Kultturler doku kaltir
flasklarinda ve %3 O,, %6 CO, ve %91 N, oraninda ayarlanmig
atmosfer ortaminda 37 °C'de dért gun inkibasyona alinmigtir.
Kiltir besiyeri gunliik olarak degistirilmis ve parazitemi
ince yayma vyapilarak kontrol edilmigstir. Parazitlerin treme
kinetikleri degerlendirildiginde, Albumax II eklenmis besiyeri
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ortaminin insan serumu eklenen besiyeri ortami ile uyumlu
oldugu bildirilmistir. Aragtirmacilar ayrica piirin kaynag: olarak
hipoksantin varhgimin parazit tremesinde olduk¢a 6nemli
oldugunu da rapor etmislerdir (20).

Calismarmizda P. falciparum’un in vitro iiretimi i¢in insan serumu
yerine Albumax II iceren besiyeri kullanilmistir. Hazirladigimiz
besiyerinin temel bilesenlerini, RPMI 1640, hepes, hypoxanthine,
%5 NaHCO,, 50 pg/mL neomycin Stlfat ve ERT stspansiyonu
olusturmustur. Bu kiltir ortamu ile yaptigimiz deneylerde P.
falciparum suslarinin in vitro tireme performansi diger calismalarla
uyumlu bulunmustur. Bu acidan albumax II'nin insan serumuna
kargilik oldukga iyi bir alternatif oldugu diginulmusgtiir.
Plasmodium falciparum’un in vitro aragtirmalarinda siklikla kiltire
adapte suglar kullanilmaktadir. Bu suslarin basinda P. falciparum
3D7 susu gelmektedir. Ancak hastalardan izole edilen yabanil
tip suslarin kaltur ortaminda yapilan bazi modifikasyonlar ile
kiltire adapte edilmesi miimkindir. Bu modifikasyonlarin
basinda insan serumu yerine albumax kullanimi ve hematokrit
oranlarinin degistirilmesi gelmektedir. White ve ark’min (21)
2016 yilinda yaptig1 bir ¢alismada, P. falciparum ile enfekte 33
hastadan alinan kan érneklerini farkli degiskenler iceren besiyeri
ortaminda kiltiire adapte etmeye calismiglardir. Aragtirmacilar,
farkli hematokrit oranlar igeren besiyerlerine yiksek ve dugsik
oranda albumax ya da inaktif insan serumu ekleyerek yabanil
tip suslarin adaptasyon yeteneklerini belirlemislerdir. Buna gore
besiyeri bilegimi, ytkanmig ERT kullamlarak, %1 hematokrit ve
%0,5 albumax II icerecek sekilde hazirlandiginda, bazi parazit
suslarinin sekiz ginde kiltire adapte oldugu bildirilmigtir. Ancak
yazarlar, yabanil tip suslarinin farkl intirinsik 6zelliklerinden
dolay:r adaptasyon siiresinin 30 giine kadar stirebilecegini ifade
etmiglerdir (21).

Calisgmamiz tlkemizde P. falciparum’un in vitro iretildigi ilk
caligma niteligindedir. Bu amacla 6zellikle P. falciparum’un kaltiir
adapte suglar1 olan 3D7A, MRA-159 (K1), MRA-154 (7G8),
ATCC 30932 (FCR-3/FMG) ve ATCC 30930 (FCR1/FVO) suslar
kullanilmig ve bagarili bir gekilde tiretilmigtir. Bu suglari kullanarak
yaptigimiz ¢calismalar ile standart kaltur kogullar: olusturulmus
ve gerekli yontemler valide edilmistir. Devam niteliginde olan
ve planlamasi yapilan calismalarimiz ile parazit bankamizda
muhafaza edilen yabanil tip suglarin da laboratuvar ortaminda
iretilmesi ve kiiltiire adapte edilmesi diigtiniilmektedir.
Plasmodium falciparum’un in vitro kiltiir ortaminda tretilmesi,
besiyerine eklenen ERT’lerin durumu ile yakindan iligkilidir.
Uygun donérden ve uygun sartlarda alinmayan ERT hiicreleri
parazit iiremesini olumsuz etkilemektedir. Guntimiizde mevcut
kan bankas: standartlarina gére donérlerden alinan ERT hiicreleri
SAGM (tuz, adenine, mannitol ve glukoziceren bir ¢ozelti) cozeltisi
ya da esdeger bir ¢ozelti iceren kan torbalarinda, 4 °C’de 42 giin
saklanabilmektedir (22). Goheen ve ark. (23) tarafindan 2018
yilinda yapilan bir ¢alismada, ERT koruyucu farkl ¢ozeltilerin
ve saklama suirelerinin in vitro kiltur ortaminda P. falciparum’un
ireme ve gelismesine etkileri aragtinlmigtir. S6z konusu
calisgmada doért farkli ERT koruyucu ¢ozelti (asit-citrat-dextroz,
citrat-fosfat-dextroz-adenine, Alsever’s ¢ozeltisi ve red blood cell
buffer) iceren kan torbalarina alinan donér ERT leri, iki haftalik
araliklar ile P. falciparum'un kaltur ortamina eklenmistir. Sonugclar
degerlendirildiginde; iki hafta muhafaza edilen ERT siispansiyonu
parazitin ureme kinetigini degistirmezken, dért haftalik stirede
%42, alti haftalik stirede ise %90 oraninda azalma gorilmistiir.
Yazarlar ayrica iki haftadan daha uzun siire bekletilen ERT

suspansiyonlarinin  hangi koruyucu ¢6zeltide olursa olsun
parazitin tiremesine olumsuz etki ettigini bildirmistir. Iki hafta
siireyle koruyucu ¢ozelti i¢cinde muhafaza edilen ERT’lerin P.
falciparum in vitro kiiltiird icin kullanigh oldugunu belirtmiglerdir
(23).

Galismamizda, O rh (+) grubu ERT siispansiyonu kullanilmigtir.
ERT suispansiyonlar: hazirlandiklar: giinden itibaren kayit altina
alinarak 4 °C’de muhafaza edilmistir. On giinii gecen hiicreler
¢alismamizda kullanilmayarak imha edilmistir.

Besiyeri ortaminda kullanilan ERT’lerin saglikli donérlerden
alinmasi olduk¢a 6nemlidir. Hemoglobinopatili donérlerden
alman ERT’ler defektli olacagi i¢in parazit iremesi
baskilanabilmektedir. Pathak ve ark. (24) tarafindan 2019 yilinda
yapilan bir calismada, cesitli hemoglobinopatilere sahip 40
hastadan alinan ERT siispansiyonlari ile in vitro kiiltiir ortaminda
P. falciparum’un treme kinetikleri aragtinlmigtir. P. falciparum™un
invazyon ve iireme oranlarinin, anormal ERT lerin kullanildig:
in vitro kiltir ortaminda, normal ERT lere gére olduk¢a azaldig:
belirtilmigtir (24).

Kiiltiir siirecinin siireklilik arz etmesi icin parazitin bulundugu
besiyeri ortaminin belirli araliklarla degistirilmesi ve tazelenmesi
gerekmektedir. Gunlik besiyeri degisimi statik kilturlerde
zorunluluk olusturmaktadir. Ancak bazi aragtirmacilar cesitli
teknikler gelistirerek besiyeri degisim siiresini uzatabildiklerini
belirtmiglerdir. Fairlamb ve ark/min (25) 1985 yilinda
yayinladiklar1 bir calismada, %1 ERT siispansiyonu iceren
izotonik ozellikteki modifiye besiyeri kullanarak ve giinlitk
degisim yapmadan, dért giin sonunda %20-30 aras1 parazitemi
oranina ulagtiklarin1  bildirmiglerdir. Farkli bir c¢alismada,
Chavalitshewinkoon ve Wilairat (26) isimli aragtirmacilarin 1991
yilinda besiyeri degisimi gerektirmeden daha fazla miktarda
parazit elde etmek i¢in Fairlamb ve ark. (25) kullandig: besiyerini,
insan serumu yerine insan plazmasi kullanarak modifiye
etmiglerdir. Kiltivasyon, %0,5-2 parazitemi ile baglatilmis ve
dort giin sonunda parazitemi oraninin %25-54,8'e ulastig: rapor
edilmistir (26).

Guncel literatiir ve protokoller siklikla P. falciparum’un in vitro
kiltirinde gunlik besiyeri degisimini énermektedir (7,8,27).
Caligmamizda iki giin sonunda parazitemi orani %2 olarak tespit
edilmistir. Bu siire boyunca gunliik besiyeri degisimi yapilmistir.
In vitro P. falciparum kiltiriinde bir diger énemli degiskende
ortam atmosferini olusturan gazlar ve bunlarin miktandir.
Asekstiel formlarin en iyi gérildugu kogullar disiik oksijen ve %5
CO, bulunan besiyeri ortamidir. En basit olarak s6z konusu ortam
sartlari mumlu kavanoz yontemiile de olusturulabilmektedir (28).
Ancak pek ¢ok calismada mumlu kavanoz yénteminin optimal
oksijen sartlarini saglamadigi ve yiiksek oksijen miktar: (%15-
17) ile parazitin iiremesini engelledigi belirtilmistir. Giniimiizde
yaygin olarak, %1-5 O,, %5 CO, ve %90-94 N, olacak sekilde
hazirlanan ézel gaz karigiminin belirli bir siire kiltiir ortamina
uygulanmas tercih edilmektedir.

Galismamizda bilesimi %5 CO,, 5% O,, %90 N, olacak sekilde
hazirlanmis 6zel bir gaz karigimi kullanilmustur. P. falciparum susu
besiyerine inokiile edildikten sonra, kiiltiir ortaminin konuldugu
6zel chamber’a yaklagik 30 sn siire ile 1,5-2 bar basing altinda gaz
karigimi verilmistir. Sonrasinda chamber'in gaz giris ve gikiglan
kapatilarak inkiibasyona alinmigtir. Ozel gaz karigimi kullanilarak
yapilan kiltiivasyon sonunda yeterli miktarda P. falciparum
asekstiel formlar in vitro olarak tretilmigtir.
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SONUC

Diinya'da olduke¢a fazla insani etkileyen ve milyonlarca ¢ocugun
olimiine neden olan P. falciparum’un in vitro ortamda tiretilebilmis
olmasi, bilimsel olarak pek ¢ok aragtirmanin yapilmasina katk:
saglamigtir. Bir parazitin yok edilmesi ya da neden oldugu
hastaligin iyilestirilebilmesi icin 6éncelikle parazitin laboratuvar
kosullarinda tretilmesi ve biyolojisinin anlagilmasi gereklidir.
Ancak bu sekilde P. falciparum’un hastalik olusturma mekanizmasi
ve ilaglara karsi diren¢ yetenekleri c¢oziimlenebilir. Ayrica P.
falciparum™un in vitro uretilmesi, pek ¢ok ila¢ adayr molekiil ya
da dogal bilesenin kisa stirede taranmasina imkan saglayacaktur.
Bu caligma iilkemizde, P. falciparum in vitro olarak laboratuvar
sartlarinda uretildigi ilk calismadir. P. falciparum™un in vitro
iretilmesi icin gerekli yontemlerin ve standartlarin validasyonu
yapilmigtir.
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ABSTRACT

Objective: Microsporidia are opportunistic obligate intracellular pathogens which infect many vertebrate and invertebrate
hosts. This study aimed at investigating all evidence about microsporidia infection in human and other vertebrate hosts in Turkey.
Methods: This study covered all prevalence studies, related to microsporidiosis in Turkey until April 2020, that were found in Web
of Science, PubMed, Scopus, and ULAKBIM databases were considered in this meta-analysis. A total of 168 studies were identified
in the systematic literature research. After the initial assessment, only 15 articles (12 humans and three other vertebrates) were
included for meta-analysis. Data analysis was carried out using the Revman 5.3 (Review Manage 5.3) software.

Results: With the evaluation of these studies, it was found that the prevalence of microsporidia in humans (n=6.707) and
other vertebrate hosts (n=506) was 13.4% and 15.2%, respectively. The risk ratio in the patient groups was 2.87 compared to
the control group [95% confidence interval (CI): 1.20-6.87, I’=87%, p<0.00001]. There was no difference between genders and
parasite prevalence (95% CI: 1.00-1.39, I’=18%, p=0.29). The prevalence of microsporidia was also found to be high in patients
with diarrhea (95% CI: 1.09-1.58, I*’=86%, p=0.0001) and in immunosuppressed individuals (95% CI: 1.86-3.70, I°’=16%, p=0.31).
Conclusion: Although there are few studies on the prevalence of these parasites, the results of this meta-analysis provides
extensive information about the current situation in Turkey.

Keywords: Microsporidia, Turkey, prevalence, meta-analysis

0z

Amag: Microsporidia tiirleri, omurgali ve omurgasiz konakgilarin cogunu enfekte eden, zorunlu htcre ici firsat¢1 patojenlerdir.
Bu ¢alismada, Tiirkiye'de insan ve diger omurgali konaklardan bildirilen microsporidia enfeksiyonlariyla ilgili tim kanitlarin
incelenmesi ve degerlendirilmesi amag¢lanmigtir.

Yontemler: Bu meta-analizde, Web of Science, PubMed, Scopus ve ULAKBIM veri tabanlarinda, Nisan 2020’ye kadar Tiirkiye'de
microsporidiosis prevalanst ile ilgili yapilmig calismalar dikkate alinmigtir. Sistematik literatir aragtirmasinda 168 ¢aligma tespit
edilmistir. Ik degerlendirmenin ardindan sadece 15 makale (12’si insan ve 3t diger omurgalilar) meta-analize dahil edilmistir.
Verilerin analizinde Revman 5.3 (Review Manage 5.3) yazilimi kullanilmistar.

Bulgular: Bu calismalarin degerlendirilmesi ile insanlarda (n=6,707) ve diger omurgal konaklarda (n=506) microsporidia
prevalansinin sirasiyla %13,4 ve %15,2 oldugu gorillmiistiir. Hasta grubu/kontrol grubu risk orani 2,87 idi [%95 given aralig:
(GA): 1,20-6,87, I’=%87, p<0,00001]. Cinsiyetler ve parazit prevalans: arasinda istatistiksel anlamli fark yoktu (%95 GA: 1,00-
1,39, ’=%18, p=0,29). Ishali olan hastalarda (%95 GA: 1,09-1,58, I>=%86, p=0,0001) ve bagigiklig baskilanmisg bireylerde (%95
GA: 1,86-3,70, I*=%16, p=0,31) microsporidia prevalansinin yiiksek oldugu goriildii.

Sonug: Bu parazitlerin prevalansi hakkinda ¢ok az calisma olmasina ragmen, bu meta-analiz Ttrkiye'deki mevcut durum hakkinda
genel bir bilgi vermektedir.

Anahtar Kelimeler: Microsporidia, Turkiye, prevalans, meta-analiz
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INTRODUCTION

Microsporidia are obligate intracellular pathogens infecting
eukaryotic cells of many vertebrates and invertebrates (1,2).
More than 1.200 species have been reported in 144 genera and
14 out of these species in seven genera have been identified as
human pathogens. Enterocytozoon bieneusi and Encephalitozoon
intestinalis are the most common species and are often associated
with infections of the gastrointestinal tract. Encephalitozoon
species are not limited to intestinal system enterocytes, but they
also parasitize in other organs and tissues such as nervous system
and respiratory system, causing different clinical situations (1,2).
Although microsporidia species generally cause self-limiting
diarrhea in immunocompetent individuals, it is a serious cause of
morbidity and mortality in immunocompromised patients. While
the number of microsporidiosis cases was quite limited due to the
insufficient interest in this issue before the AIDS pandemic, the
role of microsporidia species in human pathology has become well
known since the outbreak of AIDS and they are considered to be
opportunistic pathogens that cause life-threatening infections
in many immune-compromised diseases (3,4). Besides humans,
microsporidia are known as pathogens of various animals such
as fishes, fur-bearing animals, pets, honey bees, silkworms and
grasshoppers. Especially, E. bieneusi infections are reported from
primates, cats, cattle, dogs, horses, pigs, birds and various wild
mammals from various parts of the world emphasizing that they
are potential reservoirs for human infections (5-7).

In our country, the number of studies on the frequency of
microsporidian pathogens in humans or other vertebrates is very
limited. In this study, it was aimed to determine the prevalence
of microsporidiosis in humans and other vertebrate hosts
through a systematic review and meta-analysis in Turkey, and
attract attention to this situation. In addition, the relationship
of microsporidia prevalence with gender and various clinical
conditions was tried to be revealed.

METHODS

The current study was conducted according to the Meta-analysis
of observational studies in epidemiology (PRISMA) guidelines (8).

Search Method

Web of Science, PubMed, Scopus, and ULAKBIM databases were
used for searching articles. Articles in both English and Turkish
language have been included in this study. After the search of the
above databases, manual searches were conducted. All published
articles until April 2020 were chosen. Keywords used for searches
are as following: Microsporidium, Microsporidiosis, Microsporidia,
Encephalitozoon, E. bieneusi, Prevalence, Epidemiology, Turkey.

Inclusion and Exclusion Criteria

All studies were included in this review by the following criteria:
1-All chosen articles should be published before April 2020; 2-The
studies reporting the prevalence of microsporidiosis in any age
group in Turkey; 3-The studies in humans and other vertebrate;
4-Original research articles; 5-Full text studies.

Studies were excluded from the review by the following criteria:
1-Thereview articles; 2-The studies in invertebrates; 3-The articles
that used other diagnostic methods, except staining, molecular
techniques and IFA-Mabs; 4-The articles written in another
language than English and Turkish; 5-The studies without raw
data; 6-The studies with sample size less than 20.

The suitability of all studies was considered by two different
authors. After selecting articles, the authors recorded the
following information in a standard data extraction form. A flow
diagram of the study design process is shown in Figure 1.

Data Extraction

After the searches were completed, each study was transferred to
the pre-designed excel form as main titles. Information recorded
was first author’s name, publication year, gender, host, patient
group, total participants, type of sample, positive cases, diagnostic
methods, genus or species of the organism and type of study. Two
different groups were established from the studies with control
group to investigate the relationship between immune status/
diarrhea and microsporidiosis.

Statistical Analysis

Random effects model and fixed effect model were used in
meta-analysis of the data. However, the results of the random
effects model were taken as basis in the interpretation. In the
random effects model, the Mantel-Haenszel method was applied
to estimate the variance (tau-square) among the studies. 95%
confidence interval (CI) was chosen. Heterogeneity among the
studies was evaluated with I? values. I? value that is above 50%
was evaluated as high heterogeneity and p-value <0.05 was
interpreted as meaning heterogeneity was significant.

RESULTS

Selection of Studies

The systematic literature search resulted in with 168 studies.
After removing duplicates, 62 studies remained. 47 studies were

Record identified through database
searching (WOS:48, Scopus:30,
Pubmed: 50, Ulakbim:50, Total:168

Records after
duplicates removed
n=62

Studies included in

I qualitative synthesis

Articles excluded for

various reasons n=47
n=15

Study with
invertebrates n=31,
Experimental study

n=6, Insufficient
number of cases
n=3, Review n=3,
Serological study
Studies included n=2
| | animal population
in Turkey (meta-
analysis) n=3

Studies included
human population
in Turkey (meta-

analysis) n=12 i

Figure 1. Flow diagram of the search and selection of studies

on the prevalence of microsporidiosis in Turkey




234 Cetinkaya and Caner. Prevalence of Microsporidiosis in Turkey

Turkiye Parazitol Derg 2020;44(4):232-8

excluded for various reason (Thirty-one studies were
performed on invertebrate hosts; six studies were
experimental; the number of cases in five studies
was insufficient; three studies were review articles;
different methods were used in two studies). Only 15
articles were included for entry in the meta-analysis
(Figure 1).

Prevalence of Microsporidia in Human and
Other Vertebrates

Prevalence information of human microsporidiosis
(n=6.707) in Turkey are reported in 12 studies (Table
1). Overall prevalence of human microsporidiosis
was 13.4% (9-20).

Five studies without control group were excluded
from the analysis. Seven studies with control group
were evaluated as patient and control group. For the
prevalence of microsporidia infection in the patient
group, due to the heterogeneity of the studies, meta-
analysis calculations were performed with selecting
random effect model. The risk rate of microsporidia
in the total patient group is 2.87 and 95% CI 1.20,
6.87. Considering the meta-analysis data of the
patient group, heterogeneity between studies was
I =87% (p<0.00001) and statistically significant.
There is a statistically significant difference in
microsporidia positivity between the control group
and the patient group (Figure 2). In other vertebrate
hosts, three publications investigating the prevalence
of microsporidia (n=504) were found (Table 2).
Forest graphics were not drawn because these studies
are not controlled. Highest prevalence was found
in cattle (19.3%) followed by cat (14.5%) and dog
(9.7%). Overall prevalence of microsporidiosis for all
animal species was 15.2% (21-23).

Microsporidiosis in Humans Based on
Subgroups

Prevalence of microsporidiosis in humans according
to different genders, stool appearance and immune
status is summarized in Table 3.
Ineightstudiesreportinggendersandmicrosporidiosis
positivity, the number of infected individuals has
been found over thousands (Female n=1.141, Male
n=1.219). For the prevalence of microsporidiosis by
gender, meta-analysis calculations were performed
by selecting random effect model according to
the heterogeneity of the studies. According to the
meta-analysis evaluation, there was no statistically
significant difference (p=0.06) between genders.
Among studies, heterogeneity is I* =18% and is not
statistically significant (p<0.29) (Figure 3A).

Six studies evaluating the relationship between
diarrhea and microsporidiosis were found (n=1.118).
Only four of these studies had control group (n=756)
and only these studies were included for further
analyses. The prevalence of microsporidia was
41.9% in patients with diarrhea and 32.1% in those
without diarrhea. The incidence of microsporidia
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CC: Case-control study, CS: Cross-sectional study, PCR: Polymerase chain reaction
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Table 2. Characteristics of the included studies reporting microsporidiosis in other vertebrate hosts

First author | Year Ref. | Host Total | Positive Prevalence (%) | Sample | Method Genus-species

Duzlu O 2019 21 Dog 282 41 14.5 Stool PCR E. intestinalis- E. hellem

Pekmezci D 2019 |2 | Domestic |, 7 9.7 Stool PCR Encephalitozoon spp-- E.
Cat bieneusi

Bilgin T 2020 23 Cattle 150 29 19.3 Stool PCR E. bieneusi

PCR: Polymerase chain reaction

Table 3. Prevalence of microsporidiosis in humans according to different gender, stool appearance and immune status

Total Case Prevalence P I squared Reference
(%)
Gender
Male 1.219 237 19.4
0.06 18% 12,13,15-20
Female 1.141 237 20.7
Stool appearance
Diarrhoea 367 154 41.9
0.004 86% 15,16, 18,19
Non-diarrhoea 389 125 32.1
Immune status
Immunosuppressed 726 203 28.0
0.00001 16% 10, 15-18
Immunocompetent 608 55 9.0
Patient Group  Control Group Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cetinkaya 2015 78 200 9 80 18.2% 3.47[1.83, 6.57] —
Cetinkaya 2016 38 125 1 25 10.1% 7.60[1.09, 52.81] .
Hamamci 2015 65 93 5 30 17.1% 4.19[1.86, 9.44] T
Karaman 2008 35 320 18 320 18.6% 1.94 [1.13, 3.36] e
Karaman 2011 26 132 1 36 10.0% 7.09 [1.00, 50.49] e
Mumcuoglu 2016 34 115 40 88 19.4% 0.65 [0.45, 0.94] =
Ozkoc 2016 9 63 0 28 6.5% 8.61[0.52, 142.97] ' >
Total (95% CI) 1048 607 100.0% 2.87[1.20, 6.87] e
Total events 285 74

Heterogeneity: Tau? = 0.99; Chi? = 46.15, df =6 (P <0.00001); I* = 87%

Test for overall effect: Z = 2.36 (P = 0.02)

Figure 2. Forest plot diagram showing microsporidiosis in human

CI: Confidence interval

0.1 1
Patient Group Control Group

0.01

between two groups is statistically significant (p=0.004). The risk
ratio of microsporidia was 1.31 in those with diarrhea [95% CI
(1.09, 1.58)]. Heterogeneity (I? =86%) was found to be high and
statistically significant among patients with diarrhea (p<0.00001)
(Figure 3B).

Eight studies evaluating the relationship between immune
status and microsporidiosis were found (n=3.499). Only five
of these studies had control group (n=1.334) and only these
studies were included for further analyses. The prevalence
of microsporidia was 28% in immunocompromised patients
and 9% in immunocompetent patients. The incidence of
microsporidia between two groups is statistically significant
(p<0.00001). The risk ratio of microsporidia was 2.62 in those
with immunocompromised patients [95% CI (1.86, 3.70)].

Heterogeneity is I? =16%. It was found to be high and is not
statistically significant (p=0.31) (Figure 3C).

Discussion

This systematic review by meta-analysis provides a comprehensive
overview of the prevalence of microsporidiosis in both humans
and other vertebrates from 2008 to the present day. The data
were analyzed by considering healthy individuals and patient
groups such as, patients with and without diarrhea symptoms,
the immune status of the patients as well as a gender of patients.
This study was conducted using 15 articles found in the four
databases and documenting the prevalence of microsporidiosis in
Turkey until April 2020.
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Female Male Risk Ratio Risk Ratio A.
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Calik 2011 55 624 37 557 14.0% 1.33 [0.89, 1.98]
Cetinkaya 2015 35 103 52 177 171% 1.16 [0.81, 1.65]
Cetinkaya 2016 21 71 18 79 8.4% 1.30[0.78, 2.23]
Hamamci 2015 26 50 44 73 19.4% 0.86 [0.62, 1.19]
Karaman 2011 15 76 11 56 5.3% 1.00 [0.50, 2.02] —r
Kaya 2018 40 80 37 120 17.6% 1.62[1.15, 2.29] -
Mumcuoglu 2016 41 110 33 93 16.2% 1.05[0.73, 1.51] b
Ozkoc 2016 4 27 5 64 1.8% 1.90 [0.55, 6.52] R
Total (95% CI) 1141 1219 100.0% 1.18 [1.00, 1.39] "

Total events 237 237

Heterogeneity: Tau? = 0.01; Chiz = 8,50, df = 7 (P = 0.29); 12 = 18% | t f i

Test for overall effect: Z =1.91 (P = 0.06) 0.01 0.1 Pariale 1 Male 10 100

B.

Diarrhea Non-Diarrhea Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Cetinkaya 2015 67 147 29 133 25.4% 2.09 [1.45, 3.02] =

Cetinkaya 2016 18 54 21 96 12.6% 1.52 [0.89, 2.60] T

Hamamci 2015 35 51 35 72 24.2% 1.41[1.04, 1.91] i

Mumcuoglu 2016 34 115 40 88 37.8% 0.65 [0.45, 0.94] -

Total (95% CI) 367 389 100.0% 1.31[1.09, 1.58] »

Total events 154 125

e Chi2 = - = - |2 = 8RO I t t d
Heterogeneity: Chi? = 21.04, df = 3 (P = 0.0001); I> = 86% 0.01 01 H 10 100
Test for overall effect: Z = 2.86 (P = 0.004) Dianhea Non-Diarrhea
Immunosuppressed  Immunocompetent Risk Ratio Risk Ratio C.

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Cetinkaya 2015 78 200 9 80 23.4% 3.47 [1.83, 6.57] i

Cetinkaya 2016 16 50 23 150 29.5% 2.09[1.20, 3.62] &

Hamamci 2015 65 93 5 30 157% 4.19 [1.86, 9.44] =

Karaman 2008 35 320 18 320 29.9% 1.94 [1.13, 3.36]

Ozkoc 2016 9 63 0 28  1.5% 8.61[0.52, 142.97] >

Total (95% CI) 726 608 100.0% 2.62[1.86, 3.70] L 3

Total events 203 55

Heterogeneity: Tau? = 0.03; Chi? = 4.77, df = 4 (P = 0.31); 12 = 16% 0 = 01' : ; 110 100:

Test for overall effect: Z = 5.49 (P < 0.00001) ’ Immuno-suppressed Immunocompetent

Figure 3. Forest plot diagram showing prevalence of microsporidiosis in different genders (A), patients with diarrhea (B) and according

to immune status of individuals (C)

CI: Confidence interval

The highest prevalence reported in humans is in patients
diagnosed with cancer (69.9%) (16). The highest prevalence
reported in other vertebrate hosts is in healthy-looking cattle
(19.3%) (21). This large difference is thought to be due to the
all prevalence studies in humans are conducted on patients with
clinical complaints or immunosuppressed individuals, while in
other vertebrates studies were mainly investigating this parasite
in healthy-looking animals. However, when all the cases in
the articles were evaluated, it was found that there was a lower
prevalence in humans (13.4%) than other vertebrates (15.2%). It
was observed that this situation is similar to that of the Chinese
population (24). Studies on human microsporidiosis have also
been reported that E. intestinalis is the dominant species and

other species are reported to be a lesser abundant (15,16,20).
These findings are similar to the findings of the study on dogs
(21), that suggesting zoonotic transmission. In similar studies,
some animal species have been reported to be infected by
microsporidian species that commonly found in humans and are
considered as reservoirs for human infections (25,26).

In our study, microsporidia were observed at a higher rate in
female than male, but this difference between gender was not
statistically significant. On the other hand, in meta-analysis
studies conducted in Iran (27) and in China (24), it was reported
that the parasite was more common in male, although it was also
not statistically significant. Another subgroup evaluated in terms
of microsporidia prevalence in our study was the presence of
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diarrhea in patients. In this study, microsporidia prevalence was
found higher in patients with diarrhea and this difference was
statistically significant. These findings are similar to the study
conducted on the Iranian (27) and Chinese population (24).

The microsporidia are opportunistic pathogens. The immune
system of the persons plays a key role in the severity and
course of the disease (1,2). Microsporidia prevalence in
immunocompromised patients is 28% in Turkey (Table 3). This
is a very high rate compared to the control group and statistically
significant. This rate is highest in patients with cancer (Table
1). These findings are similar to the study conducted on the
Iranian (27) and Chinese population (24). The prevalence of this
pathogen has been studied in different patients such as cancer or
organ transplant (10,15,16,18), but there is no study conducted
in HIV-positive individuals in our country, while these studies are
concentrated on AIDS patients worldwide. This is a big gap that
needs to be filled.

To our knowledge, this study is the first systematic review and
meta-analysis of microsporidiosis prevalence in Turkey. However,
this meta-analysis has some limitations that can affect the results.
The first of these is being made only on people in four cities. There
are still regions with no data. Secondly, there are only three studies
on other vertebrate hosts and all these studies are on different
species of animals. In these studies, it should be expanded both in
different provinces and in different hosts. Thirdly, the methods
used in diagnosis are very different from each other. In addition,
the number of studies performed for species distinction and
molecular characterization is very low. Especially, the phylogenetic
analysis of the species detected in humans is not well studied
and the inadequacy in studies on vertebrate hosts constitute a
large gap in terms of zoonotic transition and reservoir hosts. As
a result, we think that increasing the use of molecular methods
in diagnosis and performing more detailed studies on different
hosts will be beneficial for our knowledge about the transmission
of these parasites and risk factors.
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0z

Diinyanin bazi bélgelerinde énemli oranda morbidite ve mortaliteye neden olan okiiler paraziter enfeksiyonlar, son yillarda
seyahatler, savaslar ve géclerin etkisiyle endemik alanlardan diger cografi bélgelere kaymaktadir. Bu derlemede; insan gozinde
yerlegebilen paraziter etkenleri, bunlarin yayilis cografyalari, hastalifin patogenezi, tanida kullanilan yontemler ve tedavilerine
yonelik yapilan calismalar gézden gegirilerek endemik alanlar disinda rastlanma olasiigina kars: farkindalik olusturulmas:
amaglanmigtir. PubMed, MEDLINE, Google vb. veri tabanlarinda konuyla ilgili anahtar sézciikler ve son yillarda yapilan yayimnlar
gozden gecirilmigtir. Diinyanin bir¢ok yerinde nadir goriillen goziin paraziter enfeksiyonunun, agir ¢evresel faktorlere ve kotii
saglik kosullarina sahip bélgelerde ve gelismekte olan tilkelerde insan ve hayvan saghgini etkileyen énemli bir halk saghg: sorunu
olmaya devam ettigi; seyahatler ve goclerle birlikte yeni alanlara kaymakta oldugu gérulmistiir. Giintimiizde savaslar, gégler,
turizm gibi nedenlerle niifusun farkh cografik bolgelere kaymasi, okiiler yerlegimli parazitlerin dagilimini ve endemik olmayan
alanlara yayihmim kolaylagtirmigtir. Endemik alanlar disinda, saglik personelinin gézde yerlesen paraziter enfeksiyonlarin
tanisinda yagadigi giiclikkler nedeniyle hastaligin morbidite ve mortalite riski artmaktadir. Bunlarin hizli, dogru ve uygun sekilde
tanimlanmas sadece gérme yetisini degil hayat da kurtarabilecegi diiginilmusgtir.

Anahtar Kelimeler: Goz parazit, retinitis, endoftalmi, konjunktivit, iiveit, blefarit, tropikal parazitler, zoonotik parazitler,
okiiler protozoonlar, okiiler helmintler, okiler artropodlar, seyahat ve enfeksiyon

ABSTRACT

Ocular parasitic infections, which lead to significant morbidity and mortality in particular areas, have been shifting from endemic
areas to other regions due to tourism, wars and migrations in recent years. This study aimed to review the parasitic factors
related to the human eye and their geographical distribution, pathogenesis of the disease and the methods used in and studies
conducted for its diagnosis. PubMed, MEDLINE and Google databases were researched and reviewed for relevant keywords in
recent publications. Although such parasitic infections are rare in many parts of the world, they continue to be an important public
health problem that affects human and animal health in places with poor health conditions. The distribution of ocular parasites
and their spread to non-endemic areas are facilitated. The morbidity and mortality risks have been increasing due to the difficulties
encountered by health personnel in the diagnosis of these parasitic infections. Defining them accurately and appropriately can
save not only eyesight but also lives.

Keywords: Eye parasites, retinitis, endophthalmitis, conjunctivitis, uveitis, blepharitis, tropical parasites, zoonotic parasites,
ocular protozoa, ocular helminths, ocular arthropods, travel and infection

GiRi§ Gozler, bed.enin dinyaya agilan penceresi olarak
tamimlamir. Insan gézii essiz bir yapiya sahiptir, ancak
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Diglerin parlayp sondvgil yerde bircok enfeksiyona karsi savunmasizdir (1). Goziin

Bulusmak seninle bir aksam tstd anatomik bariyerini gecebilen baz1 mikroorganizmalar,

Umarsiz sarkilar dudagimda bir yarim ezgi konak savunma mekanizmalarinin yetersiz kalabilmesi

Siginmak, gozlerine siginmak bir aksam iistil ve enfeksiyonun siddetine ve tedavide ge¢ kalinmasina
Gozlerin bir qighk, bir yarali haykiris baglh olarak korlikle sonlanabilmektedir (1-3).
Gozlerin bu gece ¢ok uzaktan gegen bir gemi Gorme kaybi, insan hayatini, yagsam kalitesini ve

-Zulfi Livaneli psikolojik dengelerini ciddi sekilde etkileyen en
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travmatik durumlarindan biridir, ayrica birey ve toplum i¢in de
yiiksek maliyetlere neden olmaktadir (3). Diinya genelinde okiiler
hastaliklarin baglica nedenleri arasinda paraziter etkenler énemli
bir yer tutmaktadir.

Enfeksiyon kaynag parazitler; tek hiicreli protozoanlar gibi basit
organizmalardan, karmagik yapili metazoan helmintlere kadar
cesitlilik gostermektedir. Okiiler parazitlerin gériilme sikhigim
belirleyen faktérler; cografi konum, hijyen, konaklarin yagam ve
yeme aligkanliklari ve o cografyada bulunan hayvan tiirleridir.
Ayrica; enfeksiyonlarin  bulagim kaynaklarini  olusturan,
kontamine su ve toprak, tath sularda yetigen cesitli canhlar, eti
yenen hayvanlarin ¢i§ ya da az pismis etlerinin tiiketilmesi,
kan emen insektalar, yakin ¢evremizde bulunan evcil hayvanlar
da bu zincirin en 6nemli parcasidir (1-5). Ornegin Onchocerca
volvulus'nin olusturdugu nehir kérlagi hastahig: gelismekte olan
iilkelerde 17 milyondan fazla insanin kér olmasina neden olan
6nemli bir halk saghg: sorunudur. Endemik alanlarda her yil
milyonlarca insan risk altindadir. Baz1 parazitler konjenital olarak
fetuse gecip, gézde korlikle sonlanan spesifik lezyonlara neden
olmaktadir. Ascaris spp., Dirofilaria spp., Trichinella spp. gibi
bazi nematodlarin larvalari gé¢ sirasinda gozde yerlesip tehlikeli
enfesiyonlara neden olabilmektedir. Baz: sinekler yumurtalarini
goze birakarak okiler miyazise neden olabilmektedir. Yakin
cevremizde bulunan pek ¢ok hayvan parazitleri de insan géziinde
zoonotik okiiler enfeksiyonlara neden olabilmektedir (6).

Gozde yerlesebilme 6zelligine sahip parazitlerin erigkinleri ya da
larvalari, goziin dis kisminda ya da goz kiiresindeki dokularda
bulunabilirler. Géziin olduk¢a hassas olan yapisy, parazitler
ve onlarin toksik trtnlerinden ¢ok kolay etkilenebilmekte ve
bagisiklik yamiti zarar goérmektedir. Bazi parazitler konakg
dokusu icerisinde kistler olugturarak, bagisiklik sisteminden
korunabilmekte, bazilar1 da toxoplasmoziste oldugu gibi, uyku
halinde dokularda canli kalip, bagisiklik sisteminin zayiflamasi
durumunda yeniden ortaya ¢ikabilmektedir. Okiiler yerlesimli
parazitlerin énemli bir kismu da konak dokularinda yerlesim
gosteren cesitli parazitlerin anormal goécii nedeniyle ortaya
cikabilmektedir. Bazen de cesitli larvalarin dogrudan gozle
temas: ve larvanin burada kendisine bir yer edinmesi ile ortaya
cikabilmektedir (2-7).

Géz yuzeyinin anatomik yapisi, onu digmanlarindan
koruyabilecek birtakim mekanik ve immiinolojik fonksiyonlara
sahiptir. Buradaki dogal ve kazanilmig mekanizmalar sayesinde
disardan gelebilecek pek ¢ok etkene kars: énemli bir savunmaya
sahiptir. Bu nedenle ¢ogu enfeksiyon goz travmasi sonrasinda
gerceklesebilmektedir. Goz kapaklari, kirpikler ve gozyas
ve korneanin hassas yuzeyi mikrop ve allerjenlerin mekanik
temizliginden sorumludur. Meibomin bezlerinden salgilanan
lipidler, korneanin taban zar1 ve yassi epiteli de patojenlere
kars1 ¢nemli bir anatomik bariyerdir. Ayrica géz kapaklarinin
okiiler florasi da buraya bagka mikroorganizmalarin yerlesimine
engel olur. Konjunktiva koruyucu epitelinin altinda bulunan
lenfoid yapilar, B ve T lenfositleri ile dolu dur ve lokal antijene
maruz kaldiklarinda olgunlasip spesifik immiinoglobulin
Alarmmi uretirler. Ancak kornea glikolaliksle kapl smrl bir
savunma yapisina sahiptir. Hiicresel immiin yanitta rol oynayan
Polimorfoniikleer 1ékositler pek ¢ok mikroorganizmay: 6ldiirme
yetenegine sahiptir. Eksiklikleri durumunda; Candida, Aspergillus
ve Fusarium spp. gibi mantarlar, protozoon parazitler ve cesitli
Gram-pozitif ve Gram-negatif bakterilere karsi géz savunmasiz
hale gelebilmektedir (1,2,7-10).

Okiler enfeksiyonlarda klinik bulgu ve belirtiler genellikle;
konjunktivit, keratit, tveit ve endoftalmit olarak sayilabilir.
Klinisyenin bu tur bulgulara sahip kisilerde parazitlerdende
siphe etmesi gerekmektedir. Gozdeki sistemik bulgularin
yanisira hastanin endemik bélgelere seyahat 6ykiisii de tanida
6nemli yardima faktérlerdendir. Dogrulayiai tanida parazitin
gosterilmesi altin standarttir, ancak bu durum baz paraziter
etkenlerde her zaman mimkiin olamamaktadir. Gézin konfokal
mikroskopla muayenesi, okiiler sivida ve serumda antijen, antikor
varliginin arastirilmasi ve molekiiler tekniklerde ancak belirli bazi
parazitlerde taniyr destekleyebilmektedir. Tedavide ¢ogunlukla
cerrahi eksisyon uygulamalarina gidilmektedir. Okiiler paraziter
enfeksiyonlar tedavi edilmedikleri i¢in degil, cogunlukla ge¢ ve
yanhs tam1 konulduklar i¢in morbitite ve mortaliteye neden
olurlar (2,8-12).

Bu derlemede, insan goziini etkileyen protozoon, helmint,
artropod enfeksiyonlarina, bunlarin yayihs cografyalarina,
tam ve kisa tedavi protokollerine deginilecektir. Bunlardan pek
cogu giniimiize kadar iilkemizde tamimlanmamakla birlikte,
kiiresellesen diunyamizda, iklim degisiklikleri, savaslar, gocler,
seyahatler nedeniyle karsilagma olasiifimizin artmasi, mevcut
olan ve/veya gézden kacabilenler i¢in de bir farkindalik yaratmak
amacyla diizenlenmistir.

Okiiler yerlesim gosteren parazitler ii¢ ana grup halinde
ele alinacaktir:

1. grupta; Toxoplasma gondii, Acanthamoeba turleri, Leishmania
tropica, Trypanosoma cruzi, Plasmodium falciparum, Giardia lamblia,
Microsporidia spp. gibi protozoon parazitlerinin neden oldugu goz
enfeksiyonlarinin patogenezi, epidemiyolojisi, tan1 yéntemleri ve
tedavilerine deginilecektir.

2. grupta; asil yerlesim yeri géz olan loiasis ve oncocerciasis
nematodlarinin yam sira, asil yerlesim yerleri géz olmayan ve
gozde swradisi yerlegim gosterebilen filaryal etkenler (Brugia
spp., Wuchereria spp., Drofilaria spp.) Toxocariasis, Bayliascaris,
Angiostrongyloiasis, Theliaziasis, Trichinosis, Gnathostomiasis,
Dracunculiasis grubu nematodlara ve asil yerlesim yeri goz ve
insan olmadig1 halde, sira dis1 yerlesim gésteren; Cysticercosis,
Echinococcosis, Spargonosis, Coenuriasis gibi larval cestod
enfeksiyonlarina  deginilecektir. =~ Trematodlar  grubundan;
Fascioliasis, Schistosomiasis, Alariasis ve Philophtalmosis le ilgili
tanimlanan goz olgularina da kisaca deginilecektir.

3. grupta; goz ve kirpiklerde yerlesen; phthiriasis, ophtalmomyiasis
ve demodicosis gibi artopod enfestasyonlarina deginilecektir.
Ele alinan etkenlerin gozdeki yerlesim yerleri agsagidaki grafikte
belirtilmigtir (Grafik 1).

1. Grup: Gozde Yerlesen Protozoonlar

Gozde yerlesen protozoonlar, dinya genelinde
enfeksiyonlarin 6nemli nedenleri arasindadir. Cevresel faktérler,
kotii saglik kosullarinin yam sira, insan ve hayvanlar arasindaki
yagsamsal faktérlerde bu durumu kolaylagtirmaktadir. Gozdeki
lezyonlar, dogrudan parazite bagh olabilecegi gibi, onun toksik
drtinlerine ya da tedavi amacgh kullamilan ajana bagh farklihk
gosterebilir. Okiiler protozoonlarin cogu gida, su ve vektor
aracilifiyla olabildigi icin kiginin beslenme aligkanlhiklarinin yam
sira, endemik alanlara seyahat 6ykiisii de tanida énemlidir (1,2,8).

okiiler

Okiiler Toxoplasmosis (OT): Toxoplasma gondii; dinya
yetigkin insan popiilasyonunun yaklagik ticte birini etkiledigi
distiniilen bir parazitozdur. Karayipler ve Orta Amerika gibi
sicak nemli iklimlerdeki yayginhiinin yani swra, Fransa gibi
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Grafik 1. Okiiler yerlesim gésteren parazitler ve gozde bulunma yerleri

Avrupa iilkelerinde de seropozitiflik oran %90’a varabilmektedir
(2,3,5). T. gondii ile enfekte olan bireylerin ¢ogunda okiiler
hastalik gelismemekle birlikte, 6zellikle HIV ile enfekte kisiler,
bagisiklik sistemi baskilanmis kigiler ve akut enfeksiyonlu
annelerden dogan konjenital enfeksiyonlu bebekler yiiksek
risk altindadirlar (8,10,11). OT enfeksiy6z posterior iveitlerin
en ¢6nemli nedenleri arasindadir. Toksoplazmik endoftalminin
konjenital olmayan patogenezinde, doku kistlerinin ya da
ookistlerin yutulmas: 6nemli rol oynar. Enterik enzimleri gecen
sporozooitler, lenfoid sistemde invaze olarak, géz dahil pek
¢ok i¢ organa ulagip trofozooit forma donusebildigi gibi, HIV+
hastalarda goruldigiu gibi énceden dokularda varolan kistler
de zaman icerisinde aktifleserek nekrotizan koriyoretinite yol
acabilmektedir. Ancak olgularin ¢ogunun yavas buytiyen kistlerin
koparak nekrotize olmasindan kaynaklandig: distinilmektedir
(7,8,13,14). Konjenital OT olgularinda semptomlar ¢ogunlukla;
sagilik, nistagmus ve korlik olarak tamimlanmig ve yaklagik
%80’inde retinokoroidit bildirilmigtir. Bu durumda parazit
makulada yerlesmigse gérme kaybina yol agmakta, cogunluklada
bilateral yerlesim gostermektedir. Bazi olgularda Juvenil
katarakt, mikroftalmi ve strabismus gibi diger okiiler bulgular
da tamimlanmigtir (1,14,15). OT olgularinda koryoretinitin
cogunlukla konjenital bulagmanin bir sonucu olarak ortaya ¢iktig:
ve ileri yaglara kadar asemptomatik kaldigi bildirilmistir (15).
Akut kazanilmis OT olgularinda; skotom, fotofobi ve makiiler
tutulum sonrasi merkezi gérme kaybi1 goériilmekte, konjenital
OT olgularinda hasar genellikle her iki gézde meydana gelirken,
kazamlmig OT’de olugan hasar daha c¢ok tek tarafhidir. Ayrica,
retinal kanamalarin olmamas: ve lezyon kenarlarinin dizgin
konturlu olmasi da 6nemli belirteclerdendir (14,16).

Tani: Retinanin puslu gériiniimiyle birlikte, komsu dokularda
koroidit, vaskilit, kanamali ve negrozlu alanlar OT’nin en énemli
klinik bulgularindandir (Sekil 1A-B-C-D) (3). Ayrica eski retinal
lezyonlarin varligi ve retinokoriotidis en 6nemli bulgulardandir.
Atipik lezyonlarin tanisinda Goldmann-Witmer katsayis: olduk¢a
degerlidir. T. gondii’'nin ti¢ morfolojik formu (ookist, takizoit, doku
kisti) retinada bulunabilir, ancak retinanin yiizeyel tabakalarinda
yogun mononiikleer enflamatuvar hiicrelerle birlikte, daha
cok trofozoit ve doku kistleri bulunmaktadir. Klinisyenin OT

Sekil 1. Okiiler Toxoplasmosis'de retinada gorilen degisiklikler.
A) nekrotizan retinocoroidit, B) nekrotizan retinit, C) retinal
vaskiilit, D) multifokal lezyonlar (3)
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tanisinda klinik bulgular: hastanin bagisiklik durumuyla birlikte
degerlendirmesi olduk¢a 6énemlidir (3,8,9,13-19). Laboratuvar
tamda direkt ve indirekt yontemler kullanilmaktadir. T. gondii
DNA’sinin viicut swvilarinda gésterilmesi (T. gondii B1 geni), fare
inokiilasyonu, hiicre kulturii ve radyolojik calismalar yoluyla
parazitin gésterilmesi, serolojik testler, Sabin-Feldman boya testi
tercih edilen yéntemlerdendir (14,16,18). Toplumda seropozitif
bireylerin c¢oklugu nedeniyle, klinik bulgularin farkli serolojik
testlerle desteklenmesi gerekir. Bu durumlarda da yine ELISA
testleri ile immunoglobulin (Ig)G titrelerinin 6l¢iilmesi ve 3 hafta
sonra artig olup olmadif1 kontrol edilmelidir. Baz1 reaktivasyon
durumlarinda, IgG ve IgM antikor cevabinin negatiflikleri de
bildirilmistir. Son zamanlarda immiun yetmezligi olan kisilerde iki
asamali polimeraz zincir reaksiyonu (PZR) testlerinin duyarhilig
daha yiiksek bulunmustur (15-18).

Tedavi: OT tedavisi hala tartigmahdur, ilk secenek primethamin
+ siilfodiazin kombinasyonu olup, ilacin kemik iligi toksisitesini
engellemek icin folinik asit de ilave edilmelidir. Klindamisin,
klaritromisin, azitromisinde alternatif seceneklerdir. Atovaquone
ile bagarih sonuglar alinmigtir. Immun diigkiin hastalarda yagam
boyu primethamin + siilfometaksasol profilaksisi énerilmektedir.
Enfektif retinitte oral ve lokal tedaviye steroidler de eklenmelidir.
Otofloresans ve optik koherens tomogramla tedavi takipleri
énerilmektedir (2,3,5,14-19).

Okiiler Acanthamobiasis: Acanthamoeba turleri, deniz suyu,
tath su golleri, toprak, termal tesisler, siselenmis su ve hava gibi
cesitli dogal ortamlarda bulunabilen serbest yasayan amiplerdir.
Sekiz-kirk mikron boyutlarinda kist ve trofozoit formlar1 olan
amipler, herhangi bir kaynaktan goze temas ettiklerinde burada
yerlesip, keratit ve yasami tehdit eden granulomatéz ensefalite
neden olurlar. Uzun sireli lens kullanimi ve belirli cografik
bolgelerde yasam Acanthamoeba keratitinin (AK) 6nemli risk
faktorlerindendir (2,3,20,21). Geligmis tlkelerdeki AK insidansi,
kontakt lens ve objektif kullananlarda daha c¢ok goruliirken,
Hindistan gibi baz1 cografik bélgelerde kontamine suya maruz
kalma, travma, geleneksel goz tibbi (TEM; genellikle sulu bir
ortamda ¢6zinir hale getirilen ¢esitli bitkilerin kurutulmus
kisimlari olan biyolojik olarak tiiretilmis, anne siitd, tikurik ve
idrar iceren solusyonlar), camurlu ortam, digitk sosyoekonomik
durum daha én plandadir (20). AK’nin pategenezi; géziin epitelyal
bariyerinin bozulmasi, amibin buralar: istilasi, keratositler ve
enflamatuvar yamitin indiiklenmesi sonrasi fotofobi, stroma
negrozu ve sonrasinda gelisen kérluk gibi ardigik olaylar
zincirinden meydana gelir. Klinik bulgularda radial nérit ve doku
hasariyla orantili olmayan siddetli agri 6n plandadir. Enfeksiyonun
erken evrelerinde goz kapag pitozu (Sekil 2A), konjunktival
hiperemi ($ekil 2B) epitelyal tilserler meydana gelir ($ekil 2C).
Hastaligin son asamasinda halka benzeri stromal infiltratlar
ortaya ¢ikar, korneada halka gseklindeki periferik infiltratla
birlikte, tek tarafli merkezi veya parasentral infiltrat meydana
gelir (Sekil 2D). Bu durum sklerite kadar ilerleyebilir, kontrol
edilemeyen durumlarda gézin ¢ikarilmas: gerekebilir (2,3,22-24).
Kontakt lens kullanimi ve hijyen bulasimda ¢ok énemlidir. Son
yillarda lens solusyonlarina ilave koruyucular eklenmekle birlikte,
amibin bunlar icinde bile ¢ogalabildigi gésterilmigtir. Enfeksiyon
riski yaz aylarinda daha da artmaktadir (21,23).

Tanu: Klinik tanida énemli zorluklar yaganmaktadir, bu nedenle
cesitli 6rnek tiplerinin (biyopsi, korneal kazinti, kontakt lens)
alimi ve iglenmesiyle ilgili prosedirlere gereksinim vardir.
Keratit digiinilen ve tedaviye yanit vermeyen, aci veren agril

olgularda; kontak lens kullanan ve kullanmayan tiim olgularda AK
distiniilmesi gereken bir etkendir. AK olgularimin %10-20’sinde
sekonder mikrobiyal enfeksiyonlarinda gorilmesi nedeniyle,
erken doénemde bakteriyal, fungal ve herpetik keratit tamisi
konulabilmektedir (1,3,5). Laboratuvar tanida; korneal kazinti
orneklerinde direkt mikroskobik ya da boyali preparatlarda
parazit kist ve trofozoitlerinin gésterilmesi ve kiiltiirde tretilmesi
altin standarttir. Ayrica Page’'nin tuzlu su ¢ézeltisi ve Escherichia
coli ile kaplanmig besleyici olmayan agar besiyerinde kulturi
yapilabilir. Ancak, basar1 %57 oranlarindadir. Bu durumun,
kismen, Acanthamoeba enfeksiyonunun altta yatan stromal
matriks degradasyonundan ve korneaya derin penetrasyondan
kaynaklandig: dustuntlmektedir. Bu nedenle, amibi tanimlamak
i¢cin daha derin kazinti1 6rneklerine ihtiya¢ vardir Ayrica sinirh
miktarda érnek alimi nedeniyle mikroskobi ve kiltir icin
yeterli miktar saglanamamaktadir. Orneklerin laboratuvara
taginma asamasi da duyarlih@ etkileyen diger faktérlerdendir
(9,20-24). Gunumiizde, serolojik testlerin yarari tam olarak
basarili bulunamadifi icin; AK'nin kesin tamsi i¢in, in vivo
konfokal mikroskopi ve in vitro kiiltivasyonun bir kombinasyonu
onerilmektedir (3,23,24). Konfokal mikroskobi tanida yiiksek
duyarliliga sahiptir. Acanthamoeba kistleri cift duvar yapilar
sayesinde hiper yansitic1 kiiresel yapilar olarak goriiniirler, ancak
trofozoitlerin tanisi 16kosit ve keratosit yapilarla karigma olasilig
nedeniyle zordur. Molekiiler yoéntemler yiksek hassasiyete sahip
olmakla birlikte alt yap1 gerektiren sinirh sayida laboratuvarlarda
uygulanabilmektedir. Multipleks PZR ayn1 anda farkli patojenlerin
genotiplendirmesinde kullanilabilir (22-24).

Tedavi: Amibin konak dokularinda kist olugturma yetenegi
nedeniyle, kapsaml ve uzun siireli tedavi gerektirir. Erken tam
ve baglangi¢ tedavisi (baglangictan itibaren 1 ay icinde) en énemli
prognostik faktérler olmaya devam etmektedir (1,3). Propamidin,
mikonazol ve neomisin gibi ajanlarin uzun sureli topikal
uygulamas: az sayida olguda bagarili olmustur. Enfeksiyonun
siddeti artmigsa, enfekte gézler keratoplasti veya etkilenen géziin
cikarilmasini gerektirir (20,22,23). AK'de tan1 ve tedavi zorluklar:
nedeniyle, korunma énlemleri daha etkilidir. G6z hijyenine yeterli
Ozenin gosterilmesi, lens kullananlarin, iretici talimatlarina
uymalari, yiizme dus ve termal sularda kontakt lenslerin

Sekil 2. Acanthamoebiasis’de 6n segment bulgulari. A)
merkezde enfiltrasyon, B) halka olusumu, C) hypopyon, D)
opaklagma (3)
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ctkarilmasi, cesitli faaliyetler sirasinda g6z koruyucularinin
kullanilmas: gibi gz kontaminasyonu ve kornea hasarina yénelik
onlemlerin alinmas: gerekir. Kontakt lensler musluk suyu ile
ytkanmamali ve ireticinin talimatlarina gére temizlenmeli ve
saklanmalidir (2,10,11,20-24).

Okiiler Giardiazis: Giardia lamblia insan barsaklarinda yagayan
kam¢ili bir protozoondur. Gunumize kadar kontamine su
kaynakli az sayida okiler olgu bildirilmekle birlikte, son yillarda
yapilan caligmalarda uzun stireli enfekte giardiosisli olgularin
yaklagitk %30'unda ekstraintestinal semptomlarin gorildugi,
bu nedenle de olgularin varsayilandan daha fazla olabilecegi
ileri striilmiigtiir. Giardiasisle ilgili okiiler lezyonlarin daha ¢ok
allerjik reaksiyonlara bagh oldugu tahmin edilmektedir (8,9,25).
Okdiler yerlesimli giardiasisin seyahat ile iligkili oldugu; 6zellikle
Hint Yarimadasi, Dogu ve Bat1 Afrika, Guney ve Giiney Dogu Asya
ve Giiney ve Orta Amerika'dan dénen gezginlerde raporlandig:
bildirilmektedir (riskli bélgelere seyahat eden 30 giinden fazla
kalan gen¢ gezginlerde 100.000/5,3 olgu). Extraintestinal
giardiasise bagh okiler komplikasyonlar; iridosiklit, koroidit,
retinal hemorajiler, vitreus hemarojisi ve ciddi bilateral anterior
uiveit olarak tamimlanabilir (2,25-28). Kigikk ¢ocuklarin
giardiasise bagh okiler komplikasyonlara yatkinhigin daha daha
yitksek oldugu bildirilmistir. Olugan retinal degisiklikler “tuz ve
biber” degisimleri olarak yorumlanmigtir. Bu durumun parazitin
invazyonundan ¢ok, onun trettigi toksik metabolitlerin bir
sonucu olabilecegi 6ne striilmistiir (2,26,28).

Tani: Okiler giardiyaz tanisi olduk¢a zordur ve genellikle
diglanma kriterleri ile (anti-giardial tedavi sonrasi okiler
bulgularda iyilesmenin gosterilmesi) yapilmaktadir. Ayrica
sipheli durumlarda, digkida Giardia antijeninin tanimlanmasi
taniy: desteklemeye yardima olur (8,9,26-28).

Tedavi: Metronidazol veya Albendazol serisini icerir. Korunmada
sipheli sularla g6zin temasindan kaginma ve intestinal
giardiasisin tedavisi 6nerilmektedir (2,8,28).

Okiiler Leishmaniasis: Insanda i¢ organlarda ve deride yerlesip
hastalik olusturan Leishmania tirleri, dinyada basta Asya ve
Afrika kitasi olmak tzere, yaklagtk 12 milyon kisiyi etkileyen
zorunlu hiicre i¢i protozoondur. Parazit vektor Phlebotomus
spp. aracihiyla, insan ve rezervuar konaklar arasinda nakledilir
(1-3). Endemik bolgelere seyahat edenler risk altindadirlar
(29). Okiiler leishmaniasis; daha ¢ok kutanéz leishmaniasiste
goézlenen, vektorun goz kapaklar: ve yakin cevresinden 1sirmasi
sonrasinda olusan lokal bir durumdur. Ptosis, sikatrisyel
ektropion veya entropion, bilateral lagoftalmi ve kronik tlseratif
blefarokonjunktivit en sik tanimlanan géz bulgular: arasindadar.
Lakrimal kanallara enfeksiyonun eklenmesi dakriyosistite neden
olabilmektedir. Ik 1siigin konjunktival mukozada meydana
geldigi durumlarda, siddetli ilser ve géziin olasi kayb1 soz
konusudur (2,4,5,8,30,31). Visseral leishmaniasis (VL) sistemik
hastalig: temsil eder ve “kala-azar” olarak bilinir. Semptomlar ve
bulgular genellikle 1sir1lma éykiisiinden 2 ila 4 ay sonra goriliir ve
lenfadenopati, ateg, hepatosplenomegali, kageksi ve pansitopeni
ile karakterizedir. VL'de okiiler semptomlar ve bulgular genellikle
hastahgin ilk belirtisi degildir ve olduk¢a nadir rastlanan bir
durumdur. Koryoretinit, santral retinal ven trombozu, iritis,
papillit ve keratit tanimlanan bulgulardandir. Ayrica, alev
seklinde retinal kanamalar da tarif edilmistir. VL'de géz bulgular:
daha ¢ok damar ge¢irgenligindeki diizensizlikler nedeniyle ortaya
cikabilmekte, retinada bilateral-multifokal kanamalar ve pamuksu
goriiniim meydana gelmektedir. Bu durum anti-leishmanial tedavi

sonras: diizelebilir, ancak bazi durumlarda kala-azarin bagarili
tedavisinden sonra da glokom gelistigi bildirilmistir (2,3,8,30).
Tani: Okiiler leishmaniasiste tani, doku smearlar veya biyopsi
tizerinde organizmalarin dogrudan gosterilmesiyle yapilir.
Amastigotlar genellikle kutanéz veya mukokiitanéz okiler
hastalik durumunda oldukg¢a kolay bir sekilde gésterilmektedir.
Ancak amastigotlar kala azar ile iligkili okiler hastalik
olgularinda dogrudan tespit edilememigtir. Alman 6rnekler
boyali mikroskobik inceleme disinda 6zel kultur ortamlarinda
[Novy-MacNeal-Nicolle besiyeri (NNN), Schneider’s Drosophila]
tiretilebilirler. Serolojik testler okiiler lezyonlarda basarih degildir.
Histopatolojik incelemelerde; esas olarak lenfositler, histiyositler
ve plazma hiicrelerinden olusan enflamatuvar infiltratlar
yogundur. Ayrica hiicre i¢ci ve hiicre digi Leishman-Donovan
cisimleri de yogun olarak gériilmektedir. Son yillarda molekiiler
ve kiiltiir yontemlerinin birlikte kullanimu ile parazitin filogenetik
tanimlanmasi da yapilabilmektedir (2,3,8-11,31,32).

Tedavi: Amphoterisin B'nin intralezyonel tedavisi ile bagarili
sonuglar alinmigtir (2,31).

Okiiler Malariasis: Dort farkli plasmodium (Plasmodium
falciparum, P. malaria, P. ovale, P. vivax) tiri, bagta tropik bolgeler
olmak tuzere dunyada t¢ milyondan fazla insanda enfeksiyon
olusturabilmektedir. Enfeksiyonun yayiiminda, disi anofel
sivrisinekler vektorlitk yapar. Diinya'da seyahatle iligkili mortalite
ve morbiditenin en énemli nedenlerindendir (1-6). Genelde,
Sahra alt1 Afrika’ya seyahat edenler (daglik bolgeler harig) risk
altindadir Endemik alanlarin, iklim degisikleriyle birlikte, Afrika
yaylalari, Orta Avrupa ve Kuzey Amerika’ya kayabilecegi ileri
sirilmektedir. Okyanusya ve Bati Afrika’'ya seyahat, malaria
kemoprofilaksisi gerektirmesi nedeniyle, ensefalit gelisimi icin
yitksek riskli yolculuk olarak siniflandirilmaktadir (33,34).
Hastahgin patogenezi genellikle parazitin (mikrovaskiiler
obstriitksiyon ve hemoliz) fiziksel etkileri ve parazitin (doku
hipoksisi ve hipoglisemi) dogrudan metabolik etkileri ile ilgilidir.
Kilcal damarlara tutunup buralarda mikrovaskilit ve plaklar
olustururlar. Okiiler malariasis, yalmzca sistemik malariasisin
izole bir semptomu degil, olgularin %10-20’sinde goriilebilen
bir komplikasyondur. Hastaligin akut déneminde en sik gériilen
komplikasyonlar konjunktival hiperemi ve subkonjunktival
hemorajidir. Konjunktivanin sari1 pigmentasyonu eritrositlerin
parcalanmas: nedeniyle ortaya ¢ikar. Diger okiiler lezyonlar
arasinda retinal kanamalar, gecici okiiler sinir paralizileri,
orbital édem, koroidit, retinal embolizm, papilloédem, pupil 151k
refleksinin felci sayilabilir. immiin disfonksiyona bagh herpetik
keratit de sitma enfeksiyonundan sonra gelisebilir (35-37).
Malarya'da okiiller komplikasyonlar; parazitin dogrudan géze
olan etkisi ya da anti-malaryal ilaclarin okiiler yan etkileri olarak
iki sekilde meydana gelmektedir. Siddetli olgulardaki yaygin goz
tutulumunun yam sira, endemik bélgelerde, 6zellikle serebral
malaryali cocuklardaki ekstra makular papillo 6dem ve retipatinin
olimcil sonug riskinin artmasiyla iligkili oldugu gézlenmistir
(2,35-38). Hastaligin patogenezinde; malaryal retinopati, retinal
beyazlama, retinal damar duvarmmin turuncuya déntgumi,
retinal kanamalar ve papiil olusumu olarak, dért farkh bilesenden
olugsmaktadir. Retinal beyazlama ve damar renginde degismenin
okiiller malariasisin en karakteristik bulgularindan oldugu
ileri strilmektedir (8,36,37). Aragtirmacilar okiiller malarya
semptomlar: olan komadaki hastalarin periferik kan yaymasi
sonuglarinin negatif olabildigini tanimlamislardir. Bu durumda
sadece goz bulgularina bagh olarak tami konulabilmektedir
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(2,35,36).  Erigkinlerde falciparum  malaryasina  bagh
mikrovaskiiler obstriiksiyon, retinadaki en yaygin bulgulardandur.
Bu durumda yaygin goérilen retinal kanamaninda, siddetli
anemiye baglh gelistigi ileri sturilmektedir. Diger g6z bulgular
arasinda, agrisiz gérme kaybi, optik nérit, glokom, paniiveit,
okillomotor fel¢ ve kortikal korlik bulunmaktadir. P. falsiparum
dig1 tiirlerle olusan okiler enfeksiyonun daha az sikla gorildagii
ve semptomlarinin da hafif seyirli oldugu bildirilmistir (8,35-38).
Tani: Okiiler malariasis tanisi basit olmakla birlikte, endemik
alanlar disinda akla getirilmemesi nedeniyle zordur. Endemik
alanlardan doénen, retina kanamasi ve genelde tek tarafh
pantiveit tablosu olanlarda mutlaka arastirilmas: gereken bir
ajandir. Bu bolgelere gidilmeden, gerekli onleyici tedbirlerin
mutlaka alinmasi gereklidir. Kan yaymasmin mikroskobik
incelemesinde parazitin farkli formlarimin (trofozoit, merozoit,
gametosit) aranmasinin yanisira kromatografik hizli kart
testleri ve molekiiler yéntemlerden yararlanilir (2-4,8,9,33,34).
Tedavi: Antimalarial ajanlar tedavide kullanilmaktadir. Ancak,
ozellikle Klorokin ve Kinakrin tiirevlerinin, tedavi sirasinda ya da
belki yillar sonra bile goriilebilecek; bulanik gérme, gérme alani
kusurlar, retina pigmentasyonu gibi retinal hasarlarla iligkisi de
g6z ard1 edilmemelidir (2,3,38).

Okiiler Tripanosomiasis: Trypanosome cruzi (Chagas hastaligi/
Amerikan tripanosomiasisi) Orta ve Giiney Amerika'da endemik
olan kamgli protozoon parazittir. Endemik alanlarda kardiyak
olumlerin %10’undan sorumlu tututal kronik seyirli, sistemik,
olimciil tropikal bir hastaliktir. Parazit enfekte Reduvid béceklerin
insan1 goz cevresinden sokmasi sirasinda agilan ¢iziklerden iceri
girer, buradan kan yoluyla kas hiicrelerine, sinir dokusuna ve
retikiiloendotelyal sistemi istila edip tahribata baglarlar. Vektorle
bulagimin diginda, endemik alanlarda kan transfiizyonu, organ
nakli, plasenta transferi ve laboratuvar kazalar1 yoluyla da bulagim
gerceklesmektedir (2,8,10,39). T. cruzi goz cevresinden viicuda
alindiktan sonra goz cevresinde genellikle tek tarafli “Chagoma”
olarak adlandirilan yogun, nodiler bir enflamatuvar tepkiye
ve sonrasinda “Romana belirtisi” olarak adlandirilan genellikle
gozde tek tarafli periorbital 6deme neden olur. Bu durum,
cocuklarda daha yaygin gériiliir. Géz 6demi genellikle agrisizdir,
ancak siklikla ates, halsizlik ve kilo kayb:i eslik eder. Romano
belirtisi uzun vadeli bir sekel birakmasa da kardiyomiyopati,
megadzofagus, megakolon kronik Chagas hastaliginin en énemli
komplikasyonlaridir (39-42). Konjenital Chagas olgularinda
okiiler tutulum ve tiveit daha sik tamimlanmaktadir ve retinada
pigmentli parafoveal bant olusumu gozlenir. Calismalarda kronik
Chagas hastalarinin genel fundus muayeneleri sirasinda, pek
cok olguda epitel defekt ve retinal pigmentin gézden kagabildigi
bildirilmistir (2,3,10,39).

Tani: Buffy coat yontemiyle alman kan 6rneginde
tripsomastigotlarin saptanmasiyla yapilir. Benzer sekilde, ilk 1sir1k
veya chagoma bolgesi yakininda aspirasyonda tripotermigotlar ve
amastigotlar da gosterilebilir. NNN besiyerinde kiltiir ile 7-10
ginde sonug alinabilir (7-11). Akut chagasta serolojik tan1 zordur,
antikorlarin hastaligin baglangicindan 40 giin sonra yiikseldigi
ve non-patojenik suslarla da ¢apraz reaksiyona girebilecegi goz
éninde bulundurulmalidir. Xenodiagnosis ve molekiiler teknikler
de tanida kullanilmaktadir. Hastaligin kronik evresinde tanida
klinik ve epidemiyolojik veriler géz éniinde bulundurulmahdur.
Capraz reaksiyonlar1 6nlemek i¢in, tanida iki farkli serolojik testle
spesifik antikorlar aranmalidir (11,39-42).

Tedavi: Benznidazol veya nifurtimoks akut dénemde olduk¢a
basarihidir. Kronik olgularda uzun siireli kullanimda yan etkileri
coktur (1,2,11,39). Korunmada, endemik alanlarda insektisitler

ve vektor kontroline yonelik 6nlemler ve transfiizyonlarda
donérlerin hastalik yéniinden taranmas: gerekmektedir (39,41).
Okiiler Microsporidiosis: Microsporidialar zorunlu hiicre
ici parazitler olup, bu simfa ait pek ¢ok tir gézde enfeksiyon
yapabilmektedir. Yagam déngiisii, birbirinden olduk¢a farkh
goruniimde ve karmagiktir. Guniimiize kadar, 150 cins ve 1,200
kadar tur tamimlanmustir. Encephalitozoon, Nosema ve Septata
cinsine bagh tirler siklikla gézde keratokonjunktivite neden
olan Microsporidia cinsleridir (2,4,8,43). Bulasgim sporlarin
yutulmasi, inhalasyonu veya cinsel yolla gerceklesmektedir.
Guvenilir prevalans verileri yetersiz olmakla birlikte, yagish
mevsimde mikrosporidial keratokonjunktivit riskinin arttig:
ileri strilmugtiir (43). Parazitin korneaya nasil girdigi halen
tartismalidir, travma sonras1 kontamine su ve gidalarla temas
sonrasi sporlarin konak hiicrelerini istila ettigi diistinilmektedir.
Sporlar konak hiicresine girdikten sonra hizla bélunerek
2-6 cekirdekli, kapsillii yapilara déniigmektedir. Okiiler
mikrosporidiosis, izole veya sistemik enfeksiyonlarin bir parcas:
olarakta gorilebilmektedir. Enfeksiyon genellikle bagisiklik
sistemi baskilanmig bireyler de keratokonjunktivit formunda
tanimlanirken, saglikli bireyler de stromal keratit formunda
gorillmektedir.

Son ¢alismalarda, saglikli bireylerde de okiiler mikrosporidiasis
olgularinin sayisinda artiglar bildirilmektedir. AIDS hastalarinda
yiizeysel keratit olarak kargimiza ¢ikan okiiler microsporidiosis
olgular1 daha ¢ok derin stromal keratit seklinde agir klinik
semptomlar géstermektedir (2,4,43-46). Konjunktival hiperemi,
belirgin bir punktat epitelyal keratit, hifema, nekrotizan keratit ve
korneal tlser en tipik bulgulardir. Enfeksiyon belirtileri arasinda
fotofobi, yabanci cisim hissi ve azalmis gorme keskinligi sayilabilir.
Immiin yetmezlikli hastalarda kronik keratokonjunktivitin ayirict
tanisinda mikrosporidiosis mutlaka digintlmelidir. Kisith
imkanlarin oldugu yerlerde, 151tk mikroskobu ile parazitin spor
yapilari aranmalidir. Tami konulamayan keratokonjunktivitli
hastalarda taniyr desteklemede kiginin immiinite durumu da
sorgulanmalidir (44,46).

Tani: Enfeksiyéz spor yapisinin oldukea kii¢iik (1-2 mikron) olmasi
nedeniyle, giinumiuzde bile olgularin ¢ogunlugunun atlandig:
tahmin edilmektedir. Protozoon paraziterlerin pek¢ogunda
kullanilan izolasyon ve tamimlama teknikleri, zorunlu hiicre ici
parazitler olan mikrosporidialar i¢in gecerli degildir. Bu nedenle,
mikrosporidiosis teshisi su anda organizmalarin kendileri ya
da kazima ya da dokularda morfolojik olarak gosterilmesine
dayanmaktadir (43-46). Korneal kazintiya da biyopsi 6rneklerinin
151k ya da elektron mikroskobu ile incelenmesi ve histopatolojik
incelemelerle yapilmaktadir, incelemeler swrasinda cogunlukla
sporlar gorilmektedir. Modifiye asit-fast basit ve kullanigh bir
boyama yéntemidir. [n vitro ortamlarda nadiren izole edildigi
bildirilmektedir (43). Isik mikroskobi ve boyama yéntemleri ile
tanimlanabilmekle birlikte, tur ayirimi i¢in elektron mikroskobisi
gereklidir. Immiinofloresan boyama teknikleri ve molekiiler
yontemler kisith laboratuvarlarda uygulanabilmektedir (44,46).

Tedavi: Guvenilir, standart bir yéntem hentz yoktur, giincel
Onerileri arasinda korneal hastalifin tedavisinde topikal
fluoroquinolone ve albendazol bir miktar umut vericidir, ancak
ciddi ve ilerleyici okiiler mikrosporidiosis olgular: eniikleasyonla
sonlanmaktadir (4,43-45).

2. Grup: Gozde Yerlesen Helmintler

Helmint enfeksiyonlari insana genellikle kirlenmis toprak ve
enfekte besinlerle bulagmakta ve hem erigkin hem de larval
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doénemlerinde gozin farkhi bolimlerinde yerlesip enfeksiyona
neden olabilmektedirler. Siklikla géz kapaklari, konjoktiva
keseleri, subkonjuktiva, lakrimal bezler veya okiiler kiireyi (optik
sinirler, retina, én ve arka oda) enfekte edebilirler (Grafik 1).
Bazen de esas yerlesim yerleri konagin farkli viicut bélgeleri olan
bazi helmintlerde larva gocii dénemlerinde ektopik bolgelere
gecis sirasinda gozde yerlesim gosterebilirler. Ayrica bazi zoonotik
helmintlerde larval dénemlerinde cesitli yollardan insan géziinu
istila edebilirler. Okiiler helmint enfeksiyonlar;; primer goz
lokalizasyonu ya da normal gé¢ sonrasi olusabilmektedir. Bu da
gozlere dogrudan tutunma ya da kan dolagimina katilip, optik
sinir yolunu takiple gerceklegebilir, ancak bu konu larvalarin
konak¢: bagisiklik sisteminden nasil korunabildigi sorusu
nedeniyle hala tartigmalidir. Helmint enfeksiyonlarinda olusan
gérme bozuklugu ve korlugin, larvalarin gérsel korteksteki
gociine bagh oldugu dusiiniliirken, bazi durumlarda larvanin
goz icinde buyiyiip gelisimine bagh olarak da goris kademeli
olarak bozulabilmekte, bazen de korlik; parazit varhg ve
konak¢inin immiin reaksiyonunun bir bilegkesi olarak da ortaya
cikabilmektedir (1,3,5-7).

Burada; ¢ogu nadir gériilmekle birlikte, bazilar1 daha siklikla
rapor edilen ve c¢ogunlugu zoonotik kaynakli gozde yerlesim
gosterebilen helmint enfeksiyonlarina deginilecektir.

Okiiler Toxocariasis: Insanda okiiler enfeksiyon nedeni olan
etkenlerin ¢ogu, kontamine toprak yoluyla bulagsan zoonotik
kaynakli nematodlardir. Bunlar arasinda kedi, képek ve
rakunlarin bagirsaginda yasayan, Toxocara canis, Toxocara cati
ve Baylisascaris procyonis larvalar1 insanda noéral ve okiiler larva
migransin (OLM) en yaygin etkenleri arasindadir. Geligmig
ve gelismekte olan ilkelerde, Toxocara canis'ye baglh OLM en
yaygin nematod enfeksiyonudur. OLM enfeksiyonu swrasinda,
dolagimdaki larvalara bagh olarak gelisen yiiksek eozinofili,
hepatosplenomegali, ates, oksiirik ve pulmoner semptomlar
enfekte kigilerde, Visseral Larva Migrans (VLM) sendromuna
neden olmaktadir. Bu durumda enfeksiyonun siddeti de alinan
larva sayisina gore degismektedir. Yogun larva istilasi élumle
sonlanabildigi gibi, az sayida olduklarinda belirgin semptomlar
gorilmeyebilir (3-7,47). Toxocariasise baghh OLM enfeksiyonlarin
¢ogundan sorumlu olan Toxocara canis'nin erigkinleri képeklerin
bagirsaginda, larvalar insan viicudunda larva migrans hastahigina
neden olur. Geligmis iilkelerde seroprevalans ¢alismalarindaki
orani %2,4 ila %76,6 arasinda bildirilmekte, gercek oranlarin
bilinenden ¢ok daha fazla oldugu tahmin edilmektedir (47,48).
Okiiler toxocariasis’in insanda olusturdugu hastaligin klinigi;
parazit yiikiine, larvalarin migrasyon yetenegine ve konagin
enflamatuvar yanitina bagl olarak, asemptomatik enfeksiyondan,
agir organ harabiyetine kadar degismektedir. Yumurtalarin su
ve besinlerle alinmasindan sonra, larvalar bagirsaklardan kan
yoluyla i¢ organlara gidip, VLM neden olurken, bazilarininda géze
ulagip, OLM’ye neden oldugu diisiiniilmektedir. Ancak 60 yildan
beri bildirilen hastah@in; VLM enfeksiyonundan 2-8 yil sonra
meydana gelen bir komplikasyonuna mi, yoksa yumurtalarin
dogrudan gozle temas: sonrasinda mu gelistigi tartigmalar1 hala
devam etmektedir (47-50). OLM olgularinda dogru tani zor
olmakla birlikte, gz muayeneleri sirasinda hareketli larvalar
goérmek mimkiindiir (48). Dunyada ¢ocuklardaki tek tarafli gorme
kaybinin en énemli nedenlerindendir. OLM, retina dekolmani,
arka kutup graniilomu, tveit, vitreus apsesi, optik nérit, keratit,
iritis ve hipopyon dahil olmak tizere genis bir oftalmik hastalik

spektrumu olarak goriilebilir. Sagilik, gérmede azalma veya gérme
kayb1, esotropya ve 1okositler OLM’nin en tipik semptomlardir.
Bu hasarda, go¢ eden larvalarin mekanik etkilerinden ya da
bagisiklik reaksiyonuna sekonder olarak doku hasari meydana
gelir. Histopatolojik incelemede doku kesitlerinde, nétrofil
ve eozinofil infiltratlarla smirli grantlomatéz reaksiyonlar
bazen reaksiyonun merkezinde yer alan larvalarla gorilir. Son
lezyonlarin merkezi alami fibrinoid nekrozu gésterebilirken,
daha yash lezyonlar fibréz kapsiilleme ile ortaya ¢ikarabilir. Dev
hiicreler, epiteloid hiicreler, makrofajlar ve lenfositler genellikle
dejenere olan larvalarin cevresinde bulunurlar. Splendore-Hoeppli
fenomeni Toxocara larvasi cevresinde goriilebilen eozinofilik
cokeltiyi gosterir, ancak spesifik olmayan bir bulgudur (47-51).
Tek tarafli néroretinitin ayiria tamsinda okiiler toksokariasis
dustuntlmelidir. Bazi ¢aligmalar, Toxocara’ya karsi antikorlarin
seroprevalansinin ankilozan spondilite bagh tveitli hastalarda
yiksek oldugunu diisindiirmektedir (50). Okiiler toxocariosis,
oncelikle arka subkapsiiler seviyede graniilom benzeri opasite
gosteren belirgin 6zelliklere sahip katarakta neden olabilir.
Ayrica bazi durumlarda retinoblastomay: (psédomorfinoblastom)
stimiile ettigi bildirilmigtir (49-51).

Tan1: Kesin tanida, Toxocara larvasinin veya parcalarinin enfekte
olmus dokulardan alinan biyopsi ¢rneklerinde gosterilmesi ile
yapilir, ancak uygun biyopsi materyalinin alimas: zor ve riskli
oldugu i¢in oftalmik belirtecler ve serolojik testlerin birlikte
degerlendirilmesi ile yapilmaktadir. Serolojik testlerin yam
sira eozinofili ile birlegtirilmis daha ¢nce listelenen kogullarin
bulgular1 da degerlendirilmelidir. Larval antijenin kullanildig:
ELISA testleri tanida olduk¢a bagarihidir. Vitreus sivisinda antikor
bakilmas: ézgulliga artirir ve OLM ile retinoblastoma ayirici
tanisinda en 6nemli bulgudur. Ayrica géz muayenesinde, retinada
griveya sar1 yar1 kiire lezyon olarak gériilen graniilomun varligi da
tamida pozitif bulgulardandir (47-51).

Tedavi: Diethylcarbamazine (DEC), albendazol ve mebendazol
ile VLM’nin tedavisinde olumlu sonu¢lar alinmakla birlikte okiiler
toxocariosis tedavisinde yarar1 gosterilememistir. Oral steroidler
fotokoagiilasyon ile birlikte tedavi olarak onerilmigtir (47-
49,51). Korunmada; OLM de dahil olmak tizere toksokariazisin
6nlenmesi, el hijyeni, evcil hayvan atiklarinin uygun sekilde
bertaraf edilmesi, ¢cocuk oyun alanlarina hayvan digkilamasinin
engellenmesi, evcil ve sokak hayvanlarinin parazit kontrollerinin
yapilmasi gerekmektedir (1,2,51).

Okiiler Baylisascariasis:
Amerika'da yaygin bulunan rakunlarin bagirsaklarinda yasayan

Baylisascaris  procyonis, Kuzey
bir nematoddur. Larvalari, hayvanlarda néral larva migrans
hastaligina neden olur. Deneysel c¢alismalarda, kemirgenler
ve primatlarda OLM olusabilirliginin gdsterilmesi nedeniyle,
insanlarda olas: bir géz enfeksiyonu etiyolojik ajani olarak kabul
edilmistir (4,6,7,52). Az sayida supheli olgularda bildirilmistir.
Ornegin; enfekte rakunla temas 6ykiisii olan 7 ¢ocukta, nérolojik
hastalik ile birlikte yaygin tek tarafli subakut néroretinit ve
koroidal infiltrat bulgular: tamimlanmigstir. Baylisaskariyoziste
okiler hastalik, ciddi néral ve VLM ile veya nadiren tek bagina
goriilebilmektedir. Amerika Birlegik Devletleri (ABD), Avrupa
ve Japonya'min bircok bélgesinde Baylisascaris procyonise bagl,
slimciil eozinofilik meningoensefalit kemirgenlerde, kuslarda ve
baz1 gé¢ hayvanlarinda tamimlanmugstir. Baylisascariasis’ye baglh
OLM olgularinin diger nematodlardan daha agresif bir biiyiime
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ve gé¢ yetenegine sahip oldugu bildirilmigtir. G6zde enflamatuvar
degisiklikler genellikle tek tarafli olup, retina ve optik diskte
gorulur, larva goci sirasinda fotofobi, kalici ya da gegici diffiz tek
tarafh korliik ortaya ¢ikabilmektedir (52,53).

Tani: Nematodun gozde tamimlanmasi, serebrospinal sivi ya
da beyin omurilik siis1 (BOS) érneginde larvalarin goriilmesi,
rakunla temas 6ykiisi 6nemlidir. Larvalar serum ya da BOS
orneginde gosterilebilir. Ticari bir test hentz yoktur.

Tedavi: Standart bir ila¢ heniiz yoktur, sipheli durumlarda
albendazol, kortikosteroid ve destek tedavilerinden yararlanilir
(9,52,53).

Okiiler Gnatostomiasis: Dogu Asya'daki okiler hastaliklarin
6nemli nedenlerindendir. Tayland'da ikinci en yaygin okiler
parazit olarak bildirilmigtir. Diinya farkli tlkelerinden sporadik
olgularda tamimlanmaktadir. Bulagim genellikle ikinci arakonak
kopepodlarin yanhghkla yutulmasiyla ya da koéti pigirilmis
enfekte balik, kurbaga, yilan, kus gibi diger konakg etlerinin
tiiketilmesiyle gerceklesir. Insan olgularindan sorumlu dort tir
bildirilmistir (Gnathostoma spinigerum, G. hispidum, G. doloresi
ve G. nipponicum). Bununla birlikte, dogada bircok bagka tiire
bagh insan icin zoonotik enfeksiyon tehdidi vardir. Insan
olgular1 1-5 mm boyutlarindaki 3. dénem larvalarla meydana
gelmektedir (Sekil 3). Larvalar kafalarindaki ampule benzeyen,
dikensi ¢kintih kiitikill yapisina sahiptirler, bu morfolojik
yapilar tir ayirminda énemlidir (3,4,6,8,54). Insanlar uygun
konak olmadiklar icin erigkin forma déniisemeyen Gnatostoma
larvalar: farkli doku ve organlardaki gécleri sirasinda, géze de
yerlesebilmektedir. Enfeksiyonun en yaygin belirtileri deri ve deri
alt1 dokusunda lokalize ve aralikli gé¢ eden siglikler ve yiiksek
eozinofilidir. Genellikle kérlitkle sonlanan okiiler enfeksiyonun
yanisira, parazitin serebrospinal siviya gé¢ etmesi halinde 6liimcil
ensefalomiyelit meydana gelir. Okiiler gnatostomiasis, dolasan
larvalarin hem gézii hem de cevre dokulari istila etmesiyle ortaya
cikabilir. Aragtirmalarda, okiiler enfeksiyonun ilk bulagimdan
yillar sonra bile ortaya ¢ikabilecegi ileri striilmektedir. Parazitin
gozii istilasi sonrasinda; géz kapag: 6demi, goz ici kanamasi ve
iltihabina neden olurken, cevre dokularin larval istilas1 sonrasi;
iveit, vitrit, vitreal kanama, sekonder glokomla birlikte, korneal
iilserasyon, iris perforasyonu, retinal arter tikanmasi meydana
gelebilir (6,54,55).

Tani: Okiiler gnatostomiasis tanisi oldukc¢a zordur. Bu nedenle
goz yakinmast ile bagvuran ve belirgin eozinofili ve yiiksek IgE'li
hastalarda dugtiniilmelidir. Agrisiz deri alt1 6demi 6ykiisii endemik

Sekil 3. Iriste Gnathostomiasis (4)

alanlarda bulunma ve giipheli besin temasi 6nemli ipucudur.
Biyopsi materyalinin histopatolojik incelemesinin yanisira
serolojik tanidan da yararlanilir. Tur ayrimi SEM ile parazitin
kafa lambasina benzeyen ¢ikintili yapilarinin tamimlanmas: ile
miimkiindiir (4,6,9,11,54).

Tedavi: Bilinen bir kemoterapotik ajan olmamasi nedeniyle,
erken tam ve larvalarin cerrahi ¢ikarimi gereklidir. Kontrol
6nlemleri i¢in, ¢ig veya kismen pismis et, balik, salyangoz vb. ve
kontamine icme suyu alimindan kaginmak gerekir. Uygun atik
su tahliyesi ve igme suyunun kontrold, toplumda enfeksiyonun
yayilmasini énleyebilir (54,55).

Okiiler Yerlesim Gosteren Filaroid Nematodlar

Gozde yerlesim gosteren bazi filaroid larvalarin tanimlanmalar
birka¢ yiizyll 6ncesine dayanmaktadir. Wuchereria bachrofti,
Brugia malayi ve Loa loa disinda bazi zoonotik kaynakl Drofilaria
spp., Onchocerca spp., Acanthocheilonema spp., Loania spp. ve nadir
goriilen, tanimlanamayan baz etkenlerde, insan goziinii etkileyen
filaroid nematodlar arasinda yer almaktadir (Grafik 1). Genellikle
yasam dongiilerinde bir rezervuar konaklar: ve vektorlik yapan
artropodlar bulunmaktadir. Asya ve Afrika kitasinda yer alan
belirli endemik alanlar bagta olmak tizere dinyanin pek ¢ok
ilkesinde insanlar filaroid nematodlara karsi risk altindadir
(1,3,6,12,56,57-60).

Okiiler Dirofilariasis: Dirofilaria tirleriyle olusan zoonotic
kaynakli géz enfeksiyonlar1 dinyanin pek ¢ok yerinden
bildirilmektedir. Erigkinleri kopek, kedi ve tilkilerin pulmoner
arterlerinde yasar, insan tesadiifen konak olur, bu nedenle
insanda ¢ogalmaz. Culex, Aedes ve Anopheles cinsinde yer alan
pek cok sivrisinek parazitin vektorlugiini yapmaktadir. insan
olgularinda rastlanan en yaygin tirler Dirofilaria immitis ve
Dirofilaria repens’dir (60-63). Erigkin nematode yaklagik 40-60
mm boyutlarinda olup, iklim ve rezervuar konaklara gore farklilik
gostermektedir. Ornegin ABD’de rakunlarda gériilen Dirofilaria
tenuis olgularina rastlanirken, Avrupa’da ve Diinyada bagka
bolgelerde, kopeklerin paraziti olan D. immitis ve D. repens’ye,
daha soguk bolgelerde ayr ve vahsi karnivorlarin tirleriyle
enfekte olunmaktadir. Gelecekte farkl tirlerin bildirilme
olasihg1 da yiiksektir. Cins ve tir tamimlamalar i¢in solucanmin
koparilmadan ¢ikarilmasi gerekmektedir. Son yillarda, yaygin
adiyla képek kalp kurdu olarak bilinen Dirofilaria immitis'nin
pulmoner, kardiyovaskiiler, subkutanéz ve okiiler enfeksiyon
seklinde giderek artan sayida insan olgularina neden oldugu
bildirilmigtir (1-3,60-63). Insanlar nadiren pulmoner ve kardiyak
tutulumla konak¢ olabilirler. Yapilan c¢aligsmalarda kentsel
alanlarda bagibos képeklerin %1-40'mnin D. immitis ile enfekte
oldugu tahmin edilmektedir, bu nedenle hem képek sahibi hem
de képek sahibi olmayan kisilerin enfeksiyon riski vardir. Srilanka
gibi baz1 iilkelerde képeklerin yarisimin Dirofilaria ile enfekte
oldugu bildirilmigtir (6) Parazit, géziin kan akimi yoluyla vitreus
ve én odaya mikrokaplar olarak ve subkonjunktival ve subkutan
dokular yoluyla kapaklara ve yériingeye goc¢ eder ve yetigkin bir
helmint haline gelir. Dirofilarialar olduk¢a hareketli olup, gézin
6n kamarasinda, periorbital bolge ya da vitreusta kolaylikla
izlenebilmektedir (61-63). Bu durumun vektérlerin konjoktivaya
kolay erisimiyle alakali oldugu dustuntlmektedir. Okiiler
dirofilariazisin patogenezi etkilenen yapilarin konumuna baghdur;
g6z kapaginin tutulmasi pruritis, agri, 6dem ve konjunktivanin
tikanikligina neden olurken, okiiler tutulum ise fotofobi, diplopi,
yabana cisim hissi ve floatere yol acar (1-3,6,56-59).
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Tani: Oftalmoskopi ile larvalarin vitreus invazyonu tespit
edilebilir. Yetigkin solucan insisyonla ¢ikarilip, histopatolojik
olarak tur belirlenmesi yapilabilir. Tur tayini, buyiiklik, kitikil
kalinhig1 ve sirttaki cizgilere gore yapilir, ancak etkili tanimlama
Molekiler yontemlerle konulmalidir. Serolojik testler duyarlilik ve
ozgilliukten yoksundur, enfekte kigilerde hafif ila orta eozinofilik
durum tanmida énemlidir (5,6,9,56,60).

Tedavi: Anti-helmintik ilaglar, Dirofilaria tiirleri iireme agisindan
aktif olmadig: ve tek bir lokasyona sahip olduklar: i¢cin endike
degildir. Tedavinin bagaris1 helmintin tamiyle ¢karilmasina
baghdir, koparilmasi durumunda granilomatéz yamta bagh
olarak parazitin dejenere olmasi, abse olusumu ve kalsifikasyona
bagli goziin kaybiyla sonlanir (12,56-63).

Okiiler Oncocercosis: Oncocerca volvulusnin olusturdugu,
Simuliidae cinsi sineklerin vektérluk yaptigi nehir kérlugi
olarakta bilinen, filarial nematod hastaligidir. Oncocercosis,
Afrika, Giuiney ve Orta Amerika ve Yemen'de milyonlarca insan:
etkilemekte olup, bu bélgelerde kérligin énemli bir nedenidir.
1995 Diinya Saghk Orgitii verilerine gére, diinya genelinde
185 milyon insanin enfeksiyon riski altinda oldugunu, bunlarin
yaklagik 17,7 milyonu enfekte oldugunu ve yaklagik 300.000’inin
kér oldugunu bildirilmistir. Yakin zamanl tahminlerde Afrika'da,
87 milyon hasta 37 milyon risk altinda insan oldugu, korlik
oranininda 500 bine ulagabilecegi ileri siiriilmiistiir. Thmal edilen
tropikal hastaliklar (NTD), kaha sakathik ve yoksulluk kisir
donguisint besleyen 6nemli bir hastalik yukint temsil eder.
Filarial parazit O. volvulus'nin neden oldugu oncocercosis (nehir
korlugii), tarihsel olarak diinya ¢apinda kérligiin ve engellenmis
ekonomik gelismenin ana nedeni olmustur (3,6,9,12,58). Enfekte
kisilerin %99’undan fazlas1 31 Afrika tilkesinde yasamaktadur. Bir
ila¢ firmasinin, endemik alanlarda tedavi ve kontrol i¢in ilag bagis
karar1 devrim yaratmakla birlikte, savaglar ve yetersiz finansman
nedeniyle hastaligin kontrol stratejileri 4-5 Afrika iilkesiyle
sinirh kalmigtir (12). Gunumuzde savaglar, gocler, endemik
alanlara seyahat nedeniyle diinyanin degisik iilkelerinden okiiler
oncocercosis olgular1 bildirilmektedir (12,25,56-60). Parazitin
yasam siklusu; Smilium spp.’lerin hastalikli insanlardan kan emme
sirasinda mikrofilaryalar: almasi, sinegin viicudunda olgunlagan
larvalarin yine kan emme sirasinda insanlara aktarilmasi seklinde
devam eder. Viicuda alinan larvalarin yaklasik bir yil boyunca gé¢
etmeleri nedeniyle, hastaligin bulgu ve patogenezi; okiiler ve deri
lezyonlar: olarak iki kissmdan meydana gelir, ayrica semptomlar
enflamatuvar yanit ile konak immiin yamti arasindaki etkilegime
gore de degismektedir. Deri belirtileri, akut ve kronik papuler
onkodermatit, ¢izik izleri, likenifikasyon ve leopar derisi olarak
tammlanan pigmentli deri degisiklikleridir. Larvalarin deri altinda
goclerine bagl olarak kagintili gé¢ dermatiti olusur. O. gutturosa,
O. reticulata, O. lupi, gozde nodiler graniillomlar i¢cinde tanimlanan
diger zoonotik tarlerdir (3,6,7,9). Okiiler lezyonlar esas olarak;
yasayan, 6lmekte olan ve aymi zamanda 6lit mikrofilaryaya bagh
olarak ortaya cikar. Oncocercosis’nin okiiler bulgular1 arasinda,
olu mikrofilaryay: cevreleyen punktat keratit, sklerozan keratit,
ikincil katarakt ve glokomlu 6n iwveit, koryoretinit ve gorsel
alanlarin giddetli daralmas: olan papillit, kar tanesi opasiteleri,
irisisin armut géruntumli deformasyonu, ikincil katarakt,
koroidoretinopati en sik tamimlanandandir. Mikrofilaryalarin
optik sinirler iizerinde yerlegsmesi sonucu optik atrofi ve optik
norit meydana gelir ve siklikla koriyoretinit ile birliktedir. Bu
durum mikrofilaryay: ¢evreleyen enflamatuvar reaksiyon, 6dem

ve eozinofiller tarafindan olusturulan enfiltrasyonla iligkilidir.
Koryoretinit genellikle her iki gézii de icerir (3,6,7,56-60).

Tani: Klinik semptomlarin ve 6rneklerin histopatolojik
inceleme sonuglarimin bir kombinasyonu ile gerceklestirilir.
Genel olarak, parazitin fotokoagiilasyon veya lazer cerrahisi ile
obliterasyona uygun oldugu durumlarda, ¢ikarilan kurtcugun
tanimlanmasiyla mumkiundir (retinadaki larvalarin boyutlar
ve kutikil yapisina gore). Oftalmolojik muayenelerde parazitin
goriilmesi her zaman mimkin olamamaktadir. Son zamanlarda,
parazitin nérotransmitten urettigi metabolit bir belirte¢ olan
N-asetililtramin-O, beta-glukuronid’nin varhg ile tanimlanmaya
caligilmaktadir. Deri bulgular1 bécek 1sir181, lepra, dermatomikoz
ve sifiliz bulgularindan ayirt edilmelidir. Konfokal mikroskop ile
6n kamarada mikrofilarya varhig tanimlanabilir. Sklerokorneal
punch biyopsisi tanida yardima olabilir (9,60,64). Nadirde olsa
mikrofilaryalar kan ve/veya idrar 6rneklerinde gosterilmigtir.
PZR, dugitk bir mikrofilarya yukiyle iligkili hastalik teghisinde
yardima olabilir. Xenodiagnosis yontemi tanida 6nemlidir.
Tavsiye edilmemekle birlikte; stipheli durumlarda 50 mg'lik oral
DEC kullanimi1 sonrasi, pruritis ve dokuntii ve genel durumda
kotillesmenin  olmasi, onkoserkiazisi igaret eder (9,58,64).
Tedavi: Ideal tedavi hem yetiskin solucana hem mikrofilaryaya
yonelik olmahdir, ¢iinki gozde yerlesim tamimlanan olgularda
derideki larvalar gézden kagirilabildigi gibi tam tersi durumlarin
da goriilebilme olasih@l nedeniyle ilacn aymi anda géz ve
derideki nematode yonelik olmasi gerekir. Geleneksel tedavi,
DEC kullanimi etrafinda odaklanmigtir, ancak bu sadece
mikrofilaryalar tzerinde etkindir, erigkin solucanlardan birkag ay
icinde yeniden mikrofilaryalar ¢ogalir. Ivermektin mikrofilarya
yitkiinde hizli bir diistise yol acan umut veren bir ilactir. Yetigkin
solucanlar tizerinde etkisi azdir. Ayrica ilacin yogun larva istilas
durumlarinda ciddi ensefalopati ve 6liim riski bulundugu ileri
surilmugtir. Suramin hem mikrofilarya hem de yetigkin kurtlar
icin etkili, ancak toksisitesi yiiksektir. Moxidectin ve Flubendazol
umut veren ilaglar arasindadir (3,9,12,64). Hastalikli insanlarin
tanimlanmasina yénelik toplum tarama c¢aligmalar ve vektér
miicadelesine yonelik énlemlerle korunmaya yénelik tedbirler
hayat kurtariadir (3,6,12).

Okiiler Loiasis: Filaryal nematodlardan Loa loa'nin gozde ve
deri altinda olusturdugu bir enfeksiyondur. Hastahigin biyolojik
vektori Chrysops spp.’lerdir (geyik/mango sinekleri). Loiasis Bati
ve Orta Afrika'da 11 tlkede endemik olup, 12-13 milyon insanin
enfekte oldugu tahmin edilmektedir. Yiksek endemik alanlar
olan Kamerun, Kongo, Nijerya, Angola gibi iilkelerde ntfusun%7-
70’inin enfekte oldugu bildirilmigtir. Son yillarda seyahat ve
gocler nedeniyle ithal olgulara daha fazla rastlanmaktadir
(6,56,57,65,66). Baglangic doneminde, ekstremitelerde ve
yizlerde meydana gelen ve birka¢ gin siren 5 ila 20 cm
capindaki enflamatéz olmayan siglikler, kagint1 ve agr1 vardir.
Erigkin solucanlar; subkonjunktivite veya géziin sklerasindan
gecerek ciddi agr1 ve enflamasyona neden olur. Okiiler hastaligin
patogenezi parazitin hem mikrofilaryal hemde erigkin formunun
birlikte bulunup bulunmamasina gére degisebilmektedir. Erigkin
solucanin konjunktivada go¢ etmesi sirasinda, gegici gérme
kayiplarinin  yamisira, mikrofilaryalari, retina damarlarinda
anevrizmal dilatasyona bagl retinal hemaroji, perivaskiiler
enflamasyona neden olurlar. Konjunktivada erigkin solucanlarin
varhgiolduk¢adramatiktirve “Afrikagézbebegi” olarak adlandirilir.
Disardan kolaylikla gorilirler ve olduk¢a hareketlidirler, bu
nedenle subkonjunktivadan hizla deri alt1 dokulara go¢ ederler.
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Bu degisiklikler konfokal mikroskopi muayenesi ile kolaylikla
gorilebilirler (56,57,64). Gozde yerlegimleri sirasinda gorisi
genellikle etkilemezler ancak goz kiiresindeki hareketlerine bagh
agr olustururlar. Mikrafilaryalarin serbest kalmasi déneminde
belirgin eozinofili tablosu olugur. Deri alti dokularda “calabar
6demi” olarak da adlandirilan kirmizi, kagintih gigliklere neden
olurlar. Enfeksiyonun nadir komplikasyonlar: arasinda, nefropati
ve ensefalit yer alir. Bunlar genellikle, diger filaryal enfeksiyonlar
icin DEC veya ivermektin tedavisi alan yiiksek mikrofilarya
yikine sahip hastalarda gelismektedir. Hastaligin belirgin
semptomlar: arasinda, baglangicta, géz kapaginda sislik, yetigkin
solucanlarin neden oldugu hiperemik reaksiyonun ve anjiyo
6dem ve sonrasinda filariyal solucanin subkonjunktival gocii ile
karakterizedir. Erigkin solucana bagh gézde kasinti, yabanc cisim
hissi ve hafif hiperemi meydana gelir (1,64,65). Ayrica parazitin
burada ani 6lumiine bagh olarak, akut periorbital anjiyo6dem ve
konjunktival nodiil olusumu, gézde bulutlu, akéz yap1 ve vitreusta
opaklagsma meydana gelir. Parazitin arka segment tutulumuna
dair az sayida rapor bulunmaktadir. Olgularin ¢ogunda, retina
dekolmani, retinal neovaskiilarizasyon, vitreus hemorajisi ve
subretinal ekstda ile iligkili genis capl hemorajik lezyonlar
goriliir (Sekil 4). Retina boyunca ¢ok sayida sar1 eksiida varhigi ve
tikah arterioller de bildirilmistir (2,4,56,65,66).

Tani: DPeriferal kan, idrar veya diger viicut swvilarinda
mikrofilaryanin saptanmasi ile kesin tani1 konur. Oncocerciosis’ten
farki, mikroflar yalarimin kanda bulunabilmesidir, ayrica baz
biyo-belirteclerden de yararlanmak gerekir. Endemik bélgelere
6zgii olmayan bireyler genellikle mikrofilaremik olmadigindan,
tani uygun bir 6yki, klinik bulgular, periferik eozinofili ve
yikselmis kardiyak antikor seviyelerine dayanir. Calabar
6demi, onkoserkoma ve diger anjiyo 6dem nedenlerinden ayirt
edilmelidir (4,9,65,66). Kandaki mikrofilaryanin periyodikligi
nedeniyle kan 6rnegi gindiiz saatlerinde alinip incelenmelidir
(saat 10:00 ile 14:00 arasinda). Belirli por caplarinda filtrelerden
gecirilen kan 6rnegi knott teknigi kullanarak Giemsa ya da demirli
hematoksin boyalariyla boyanip incelenebilirler. Erigkinleri, ¢ok

yuvarlak ve purtizsiz ¢ikintilara sahip, silindirik ve yar1 saydam
govdeye ve kiint kuyruga sahiptir. Kutikil tabakasi iizerinde
diger filarial nematodlardan farkli olarak kicitk partikiillerle
kaphdur. Filarial antijenler kullanilarak yapilan serolojik testler
yetersiz mikroflaremi durumlar: ve ¢capraz reaksiyonlar nedeniyle
bagarisizdir (2-4,65,66).

Sekil 4. Anterior segmentte Loa loa filariform larva (4)

Tedavi: Erigkin nematod cerrahi olarak ¢ikarilmali ve 3 haftalik bir
siire boyunca artan dozlarda DEC tedavisi uygulanmalidir. Cerrahi
uygulama siiresi olduk¢a kisa tutulmali, epinefrin uygulanip
forsepsle ¢ikarilmalidir. Tedavi sirasinda 6len erigkin ve larvalarin
siddetli hipersensitivite reaksiyonuna ve ensefalopatiye yol actig
dabildirilmektedir. Yiksek mikrofilaryayiikiive/veya onkoserkizis
ko-enfeksiyonu olasilig: olan hastalarda, DEC ve/veya ivermektin
ile tedavi kontrendike olabilir veya ilaglarin hizli mikrofilarisidal
eylemleri ensefalopatiyi provoke edebileceginden, baslangicta
daha dugtk bir baglangic dozu gerektirebilir. Bu olgularda, ilk
albendazol uygulamasinin daha yararh oldugu ileri siirilmiistiir
(3,56,65,66). Korunmada; endemik alanlara seyahatte DEC
proflaksisi 6nerilmekle birlikte, bu bélgelerde yasayanlar icin
ilacn kullamimi eger hastalik varsa ani larva 6limiine bagh
anaflaktik sok ve olimlere neden olabilmektedir. Sitma icin
kullanilan stratejiler burada da etkili olacaktir (12,56,65,66).
Okiiler Brugian Filariasis: Brugia malayi lenfatik sistemde
yasayan, Mansonia, Anopheles ve Aedes cinsine bagl sivrisinekler
tarafindan taginip bulasgtirilan filaryal nematoddur. Kedi-képek
gibi evcil hayvanlar rezervuar konaklaridir. Genellikle lenfatik
yollar1 tikayarak elefantiyazise neden olmakla birlikte, nadiren
mikrofilayalarin lenfatik veya kan dolagimindan uzaklagip,
goz gibi ekstravaskiiler bélgelere (vitreus boslugu) ulastig
raporlanmaktadir. Helmintin vitreus bosluguna giris sekli hentiz
bilinmemektedir. Brugia malayi'ye bagh ilk géz olgusu, 1973
yihinda Hindistan kirsalinda tveitli bir hasta da tamimlanmis,
bunlarla ilgili goz ici enfeksiyonlari nadir gériilen bir durum olup,
gintmiuze kadar tanimlanan olgularda ¢ogunlukla Giineydogu
Asya kirsalindan olmustur (4-6,56). Lenfatik filaryaz
etkenlerinin olusturdugu géz enfeksiyonu, goz kapaklarinda
kapak 6demi, orbital sellulit, 6n tveit, 6n kamara da erigkin
helmintin yerlesmesi ve gociine bagl géz ici yapisal hasar ve
siddetli goz i¢ci harabiyetidir (9,56). Okiiler semptomlar, herhangi
bir ana semptomu olmayan, asemptomatik bir hastada da ortaya
cikabilir. Retinal pigment epitel ve retinal vaskiilit iltihabi
azalmig, sekonder glokomlu panuveit goriilebilir. Iritis, retinal
kanamalar, lakrimal bez sekresyonunda mikrofilaryalar bulunur.
Parazitin 6n kamaraya girisinin siliyer damarlar araciliiyla oldugu
tahmin edilmektedir (4,9,12).

Tani: Oftalmoskopi ile muayenede vitreus ve retinada bol
miktarda pigment, epitelyal yollarla birlikte periferik retinada
subretinal sar lezyonlar goriliir. Periferik yayma orneklerinde
mikroflaryalar izole edilebilir (4,9,56).

Tedavi: Vitreus boslugunda parazit tespit edildikten sonra
derhal canli ve bozulmadan c¢ikarilmalidir. Cikarilma esnasinda
helmintin uyusturulmas: tavsiye edilir, ¢iinki parazit hizla
gozin cesitli bolgelerine go¢ edebilir ve yapisal hasara ve siddetli
intraokiiler reaksiyona neden olabilir, ¢ikarilirken parcalanirsa
ciddi intraokiiler enflamasyona neden olabilir. Sonrasinda
mikrofilaryalara yonelik tedavi ve sistemik tedavi 6nerilmektedir.
Mansonia sivrisineklerinin kontroli, sucul bitki értiistiniin yok
edilmesi veya islah1 gerekli tedbirlerdendir (4-6,12).

Okiiler Angiostrongyliasis: Angiostrongylus spp.
sicanlarin  pulmoner arterlerinde yasayan bir nematoddur.
Diinya'da 20'den fazla Angiostrongylus tiri tamimlanmistir,
ancak sadece Angiostrongylus cantonensisnin insanlarda merkezi
sinir sistemi hastaligina neden oldugu bildirilmigtir. Giiney
Asya, Pasifik ve Karayip adalarinda eozinofilik menenjitin en
yaygin nedenlerindendir. Parazitin ayni zamanda, ensefalit ve
ensefalomiyelite, nadiren okiiler angiostrongyliazise neden
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olabilecegi bildirilmistir (67). Okiler tutulumda optik nérit,
blefarospazm, uveit, makiiler édem, retinal 6dem, nekrotik
retinit, panoftalmit, papilloédem ve optik sinir hasar1 meydana
gelir. Arakonaklar1 kara salyangozlarmmin tiketilmesiyle insana
bulasir. A. cantonensisnin yasam déngiisiine gére, insan kazara
bir konaktir. Ik goéz enfeksiyonu 1962 yilinda Tayland’tan
bildirilmis olup, giintimiize kadar 42 olgu tanimlanmistir (67,68).
Larvalar genellikle subaraknoid boglukta veya beyin parankimi
icinde yagarve sadece az sayida nematod pulmoner atardamarlara
ulagip kafatasi sinirleri veya diger dokulara dogru rastgele
hareket ederler. Okiler tutulumda, géz bulgular1 genellikle
salyangoz titketiminden 2 hafta ile 2 ay sonra ortaya ¢ktig
ve angiostrongyliasis olgularimin ancak %1,2’sinde gorildigu
bildirilmistir. Larva ve erigkin solucanin gbze nasil girebildigi
konusu hentiz net degildir, tahminler larvalarin 6nce beyne ulasip,
oradan beyin tabani boyunca gé¢ edip, optik sinirlere ulastig
yontndedir (67-69). Tanimlanan olgularin %94,3’t gérme kayb1
ile sonlanmakta, gérme kayiplar1 temel olarak bulamik gérme
olarak ortaya c¢ikip, bazilarinda sadece 15181 algilama, fundusta
meydana gelen degisikliklerin yamisira, diplopia ve strabismus
da sik gorilen semptomlardandir. Okiiler angiostrongyliasis
olgularinin %50’sinde eszamanl olarak eozinofilik menenjit de
gorilmektedir (67).

Tani: Konfokal mikroskop muayenesi ile gzde larva aranmahdur.
Spesifik olmamakla birlikte, endemik bélgede bulunma 6ykiisii
olanlarda, ¢ig ya da az pismis arakonak yeme ve temas 6ykiisii
olanlarda BOS ve uygun goz 6rneginde nematod aranmalidir (67-
69).

Tedavi: Mutlaka parazitin cerrahi olarak ¢ikarilmasi gerekir,
bu iglem o¢ncesi kortikosteroid kullanimi ¢énerilmekle birlikte,
kortikosteroid ve Albendazol kullaniminin gézde kalici hasar ve
noérotik hasara neden olabilecegi de bildirilmistir (67-69).
Okiiler Thelaziasis: Insanlara drosopillid sinekler tarafindan
bulastirilan “Oriental goz kurdu” olarak da bilinen Thelazia
callipaeda, T. californiensis ve T. gulosa tirleri tarafindan
olusturulan zoonotik nematod enfeksiyonudur. Insan okiiler
lezyonlarindan sorumlu olan; T. callipaeda Asya'da yaygin olarak
bulunurken (Cin, Hindistan, Tayland, Japonya, Kore ve Rusya) T.
californiensis ve T. gulosa yaygin olarak ABD’de tanmimlanmigtir
(70,71). Parazitin larvalar vektor drosophilid sinekler tarafindan
enfekte hayvanlarin konjunktival salgilariyla birlikte yutulur,
vektérde 2-3 haftada olgunlasip, yeni konak¢idan beslenmesi
sirasinda larvalar goze gecerler. Parazitin hem erigkini hem de
larvalar1 konjuktival ya da lakrimal bezlerde yasarlar. Okiiler
thelaziasis, epifora, konjunktivit, keratit, korneal opasite ve ulser
gibi klinik belirtilere kadar bir dizi subklinik ile karakterizedir
(4-6). Olusan goéz enfeksiyonunda eriskin ve larval formlar
farkli asamalardan sorumludur. Ornegin; asemptomatik ya da
subklinik olgulardan sadece erkek nematodlar sorumlu iken, agir
lezyonlu semptomatik olgularin digiler tarafindan olugturuldugu
bildirilmistir. {lk insan olgusu 1917'de Cin'de tanimlanmistir.
Olgular da parazitin daha ¢ok konjoktiva, lakrimal bez ve
lakrimal kesede yerlestigi, az sayida parazit varhiginda genellikle
asemptomatik seyirli oldugu bildirilmistir. G6z bulgular1 arasinda
lakrimasyon, irritasyon, konjoktivit, keratit, korneal iilser ve goz
kapaklarinin diga dogru kivrilmas: sayilabilir (4-6,70,71).

Tani: Oldukca zor ve yaniltici olabilir, géze birka¢ damla lokal
anestezik damlatilarak yapilan muayenede konjuktival alanda,
lakrimal keselerde beyaz renkteki parazitler gorilar. Erken

agsamada konjuktival ve lakrimal sekresyonlarin toplanmasi ve
mikroskobik olarak incelenmesi larvalarin ortaya ¢ikarilmasinda
yardimadir (9,70,71).

Tedavi: Bircok ilacin umut verici etkisi olsa da, parazitin cerrahi
olarak ¢ikarilmas: gerekir. Olgunlagsmamus parazitlere kars: lokal
ve parenteral antiparaziter ila¢ uygulamalar: 6nerilebilir. %10'Tuk
imidacloprid ve %2,5'1ik moxidectin kombinasyonu tercih
edilebilir (4-6).

Okiiler Trichinellosis: Trichinella spiralisnin neden oldugu
kozmopolit dagilima sahip zoonotik nematod enfeksiyonudur.
Son yillarda sekiz farkhh tur daha tamimlanmigtir. Enfekte
domuz etlerinin yenmesiyle insana bulagir. {lk semptomlar
bagirsaklardaki enteral formla baglar, burada serbest kalan
larvalar dokulara dogru go¢ ederler. Bu parazitin larvalar
ekstraokiiler kaslara yerlestiginde konjunktivit, hemoraji, 6dem,
agr1 ve fotofobi ile karakterize olan periorbital iltihaplanmaya
neden olur. Periorbital ve fasiyal 6demlere ek olarak, konjunktivit
de sik gorilur. Periorbital 6demin alerjik cevabin bilesenlerine
baglh oldugu dusunilmekte ve siklikla parenteral fazda
erken doénemde gorilmektedir. Bu dénem birka¢ hafta sonra
kendiliginden diizelmektedir. Larvalar aym zamanda makula
ve retinay1 da etkiler, bu okiiler dokularin i¢ine girip gecerken
kanama ve diger hasarlara neden olur (72). Trichinellosis, kendini
gostermeyen, zor tanimlanan bir paraziter hastaliktir. Degisik
semptomatolojisi nedeniyle, trichinellosis, sans eseri taninmadig:
siirece neredeyse teshis edilmemektedir. Bu nedenle hastahgin
akut déneminde, baskin olan gérsel organin klinik patolojisine
dikkat edilmelidir. Klinik degerlendirmede géz kiiresi kaslarinin
islevi ve g6z kiiresi vaskiiler sistemi dikkate alinmalidir. Larvalarin
gogiine ve olugan immiinopatolojiye bagh olarak anjiyomiyozit
sik rastlanan bir durumdur. Okiiler trichinellosis, ézellikle goz
cevresi, konjunktivit ve ekzoftalmi ve yiizde 6dem olarak kendini
gostermektedir (1,3,6,72).

Tani: Siipheli et tiketimi sorgulanmalidir. Serum kreatinin kinaz
ve/veya laktat dehidrogenaz seviyelerinde anlamli yiikselme
ile birlikte miyalji, periorbital veya fasial 6dem olup olmadigina
bakilmalidir. Kesin tani doku biyopsi érneklerinde kistlenmis,
kivrilmig, larvalarin  dogrudan tamimlanmasi ile konulur
1,3,6,72).

Tedavi: Mebendazole ve 6li parazitlere karsi gelisen alerjik
reaksiyonun tedavisi i¢in kortikosteroid kullanilabilir (1,6,72).

Okiiler Sestod Enfeksiyonlar1

Okiiler Cysticercosis: Erigkini insan bagirsaginda yasayan
Taenia solium’nin larva formu olan Cysticercus cellulosae, arakonak
domuzlarda oldugu gibi insanlarda da dokularda enfeksiyon
olugturur. Az pigmis enfekte domuz eti ve kontamine besinlerin
tiketilmesinin yamisira otoenfeksiyonlada bulagir. Taeniasis,
erigkin solucanin az pismis domuz eti ile titketilmesi sonucu
olusan bir bagirsak enfeksiyonudur ve okiiler hastalik ile iligkili
degildir. Insanlar parazitin evriminde hem arakonak hem de
son konak olabilir ve hem erigkin tenyalar1 hem de larva formu
(cysticercosis) ayni anda barindirabilirler. Larval form, Cysticercus
cellulosae mezenterik venler araciligiyla; merkezi sinir sistemi,
derialt1 dokular, iskelet kaslari, kalp kasi ve goze yerleserek 6nemli
enfeksiyonlara sebep olur. Okiiler tutulum enfekte hastalarin
%13-46’sinda gorilir, Afrika, Hindistan, Dogu Asya, Meksika
ve Latin Amerika'da endemiktir ve daha ¢ok gen¢ erkeklerde
rastlanir (1,3,6). Okiler cysticercosis olgularinda larvalar en ¢ok
subretinal alan ve okiiler kaslar olmak izere, lens, lakrimal bezler,



250 Nihal Dogan. Gézde Yerlesen Parazitler

Turkiye Parazitol Derg 2020;44(4):239-57

g6z kapaklari, konjunktiva, vitreus, 6n kamara, retroorbital alan
ve optik sinir gibi géztin herhangi bir alanina yerlegebilir. Larvalar
arka subretinal siliyer arterler veya merkezi siliyer arterler yoluyla
subretinal bélgeye ulagsmaktadir. Klinik belirtiler kistin yerlesim
yerine, komsu organlar ile baglantisina ve buyiklugine gore
degisiklik gosterir. Semptom olarak periorbital agri, diplopia,
ptosis, gérme giiciinde azalma, sekillerin tam olarak secilememesi
ve 1518a duyarlilik goraliir. Larvanin goéz icinde 6lumi ciddi uveit,
vitrit, retinit ve endoftalmit olusumuna neden olur (73). Iki
tarafli diplopia, goz kapaklarinda diisme ve subkonjunktival apse
olugabilir. Kist optik sinire yerlestigi zaman okiler hareketlerde
agr1, gormede azalma ve goz kiiresinin disa dogru kaymasi
meydana gelebilir (73,74). Retina tutulumu kanama ve 6deme
neden olur. Histolojik olarak nekrotik sistiscus, eozinofilleri
iceren bir apse ile zonal granillomatéz enflamatuvar hucrelerle
cevrilidir (74). Vezikil duvari, icten diga hiyalin dejenerasyonlari,
enflamatuvar hiicre infiltrasyonu, néroglial lif ve glial hiicre
proliferasyon tabakalar1 sergiler. Larvalarin olumi, belirgin
immiinolojik reaksiyona ve ciddi endoftalmiye yol acar (6,73,74).
Tan: Periorbital agri, diplopi, pitoz, bulaniklagma veya gérme
kaybi, goruntiilerde bozulma ve 151k yanip sénme hissi olanlarda
direkt oftalmoskopik muayenede larvanin gorilmesi ile tam:
konulabilir (3,6). Okiiler cysticercosis’nin canli formu, aralikhi
evaginasyonu ve protoskoleksin invagasyonu ile birlikte dalgals,
genigleyen ve biiziigen 6zelliklerine sahiptir (74). Ultrasonografi
sub retinal kistlerin tamisinda yardima olabilir, agrisiz, sert
bir nodiil olarak veya kalsifiye olabilen 2 cm capta lezyonlar
olugabilir, ayrica manyetik rezonans gériintileme ve bilgisayarh
tomografiden (BT) de yararlanilarak kistlerin varhg: ve konumu
belirlenebilir. Serolojik tani, izole kist varligi durumlarinda
negatif sonug verebilir, histolojik incelemeler ile Coenurosis ve
kist hidatikten ayrilabilir (73,74).

Tedavi: Intravitreal praziquantel enjeksiyonu ve Metrifonat ile
bagarili sonuglar alinmigtir, ancak kistin cerrahi olarak ¢ikarilmas:
en etkili yoldur. On kamaradaki larvalar keratosentez ile, irise
yapisik olanlar iridektomiile, vitreustakiler vitrektomi ile ve retina
alti yerlesimliler skleroktomi ile ¢ikarilabilir. Antihelmintik tedavi,
lezyonlarin etrafinda artmis enflamatuvar reaksiyona yol a¢abilir
ve bu nedenle nérolojik veya okiiler hastahig: tedavi ederken
kortikosteroidler siklikla kullamilir. Vitrektomi, fotokoagiilasyon
ile birlikte, vitreus boslugundan sistiserkusun ¢ikarilmasinda bazi
basarilar géstermistir (6,73,74).

Okiiler Hidatik Kist: Echinococcus granulosus'nin larva formu
tarafindan olugturulan bir zoonozdur. Son konaklar képek ve
diger karnivorlardir. Arakonaklar ise koyun, keci, sigir, deve
gibi eti yenen hayvanlar ve insanlardir. Hastaligin bulagimi
kopek digkisiyla atilan yumurtalarin besin ve solunum yoluyla
alinmasiyla gerceklesir. Afrika, Hindistan, Akdeniz, Orta Dogu,
Giiney Amerika ve Rusya insidansin yogun oldugu bélgelerdir.
Risk faktorleri arasinda, ¢oban kopekleriyle birlikte kontrolsiiz
hayvan yetistiriciligi yer alir. Hidatik kistler karaciger, akciger,
kalp, kemik, beyin, goéz ve diger organlara yerlegim gésterir
(1,3,6,10,75). Okiiler tutulum, tim olgularin %1'den azim
olusturur ve daha ¢ok ¢cocuk ve genclerde rastlanir, cogunlukla tek
tarafhdir. En ¢ok rastlanan goz bulgusu tek tarafli proptosistir.
Kornea iilserasyonu, konjuktiva konjesyonu, keratit, goéz
hareketlerinde kisithlik, gérme bozuklugu, géz kapaginda 6dem,
hipopiyon ve konjunktivit gériilebilir (Sekil 5A) (4,10,12,75).
Proptozis, keratit ve konjunktival tikanikliga ve ayrica korneanin
iilserasyonuna yol acabilir. Siddetli olgular kérlige yol acabilir

(75). Diger komplikasyonlar orbital duvarin kafatasi, optik atrofi
ve optik nérit i¢ine erozyonunu igerir. E. oligarthrus’ye bagh az
sayida okiiler olgu bildirilmistir. Bu olgularda serebral metastazh
viseral alveolar kist hidatik hastaligi olan bir hastada koroid
g6z kitlesi ve yoriingede tek bir orbital retro-okiiler kist varlig:
tanmimlanmis ve genellikle kérlikle sonlanmigtir (75).

Tan1: Endemik bolgelerde, orbital kist hidatik kisti tanisi
cogunlukla klinige dayalidir. Laboratuvar ve immiinolojik testler
genellikle yararsizdir. Okiiler hidatik kist olgularinda, indirekt
hemagliitinasyon testi hastalarin %50-70'inde pozitif sonug
vermektedir. Zor olmakla birlikte, siipheli durumlarda goze
kontrast madde verildikten sonra fibréz kapsiiller arasinda
periferal sinirlar: belirgin, ince duvarli oval gekilli yapilar olarak
gorunirler. Orbital ultrasonografi ve manyetik rezonans tanida
daha bagarihidir (Sekil 5B-C-D) (4,6,75).

Tedavi: Kistin patlama olasiligi nedeniyle, cerrahi eksizyon éncesi
albendazol ve mebendazol kullanilir. Ayrica tiim protoskolekslerin
ortadan kaldirilmas: i¢in %3 hidrojen peroksitle en az 5 dakika
irrigasyon yapilmalidir (3,4,6,75).

Okiiler Coenurosis: Kopekgillerin tenyas: olan T. multiceps'nin
larval formlari arakonaklarin yutulmasiyla vicuda alindiktan
sonra larvalar bagirsaklardan ilk énce kan dolasimi yoluyla beyne
ulasarak Coenurus cerebralis’ye neden olurlar. Siklikla gevis getiren
hayvanlarda goériilmekle birlikte, nadiren insan enfeksiyonu
olustururlar. Serebral lezyonlardan kopan onkosfer larvalarin
gozde enfeksiyona neden oldugu belirtilmistir. Subkonjunktival
lokalizasyon, enfektif yumurtalarla temas sonrasinda ortaya
cikabilir. Okiiler yerlesim, siddetli anterior tveit, retrolental veya
orbital kistik tumoér benzeri kitlelere ve subretinal lezyonlara
neden olur. Basglangicta gozde kizarma ve giddetli agri, bunu
takiben sonucu olarak glokom, retinal fibroz ve korliikle gelisir
1,3,6,10).

Tan1: Konfokal mikroskop ile kist yapilarinin tanmimlanip,
erigilebilir kistlerin cerrahi olarak ¢ikarilmasi ile yapilir (6,10).
Okiiler

Sparganeosis: Spirometra spp./nin  plerocercoidli

larvalarinin bagta deri alti dokulari, merkezi sinir sistemi ic¢
organlar ve gozde olusturdugu zoonotik sestod enfeksiyonudur.
Diinya ¢apinda tanimlanan olgular olmakla birlikte, cogunlukla
dogu ve gineydogu Asya'da bildirilmekte olup, genellikle ¢ig yilan
ve kurbaga eti titketme 6ykiisti olanlarda rastlanmistir. {lk olgu

Sekil 5. Hidatik kist A) proptosis, B,C) BT'de kistik lezyon

gérinumi, D) eksize kistler (4)

BT: Bilgisayarl tomografi
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1924’teKore’detanimlanmisg,bugtinekadar500’eyakininsanolgusu
bildirilmistir. Okiiler sparganosis, insan %12,8 Sparganosis’sini
olusturan oldukea nadir bir klinik durumdur. Cin’in giineyinde,
insanlarin ¢ig yilan safrasi ve kaniicmesi, Sashimi gibi ¢ig baliketi
yeme ve kurbaga derisi ile yaralarim tedavi etme aligkanliklarina
baglh olarak, orbital sparganoz ile sonuclanabilecek bir dizi
talihsiz aligkanhik sergilemektedirler. Sparganosis genellikle
subkonjunktival ve konjunktival dokular: enfekte ederek, lokal
granilomata bagh basit kagintidan lokal agri, epifora, kemoz ve
pitoz ile temsil edilen daha ciddi belirtilere kadar semptomlara
neden olur. Konjunktival enfeksiyon ayrica tahris, stirekli yabanci
cisim hissi, kizariklik ile de karakterize edilebilir ve egzoftalmi ve
kornea tlseriile birlikte, orbital seliilit belirtileri ve semptomlarini
taklit eder. Olgunlasmamuis cestod yoriingeyi istila ettiginde, akut
on uveit ve iridosiklit ve korliik ile siddetli enflamasyona neden
olabilir (76).

Tani: Yilan ve kurbaga yeme o6ykiisi, géc eden bir orbital
enflamasyon ve eozinofili varliginda ¢ok siipheli olunmalidir.
Orbital sparganozun klinik 6zellikleri siklikla spesifik degildir
ve hastalik diger orbital lezyonlari, o6zellikle de idiyopatik
orbital enflamasyonu icerdigi i¢in kolayca yanlis tami konur.
Nadir gorilme sikligi nedeniyle, orbital sparganozun tani ve
cerrahi tedavisi ¢cogu klinisyene yabancidir. Orbital gérintiileme
sparganoz tanisinda énemli bir rol oynar. BT/MRI gériintilleme
siklikla orbital enflamatuvar lezyonlar: ortaya ¢ikarir.

Tedavi: Bilinen bir ila¢ yoktur. Tam solucanin cerrahi olarak
cikarilmas: gerekir (76).

Okiiler Philophthalmiasis: Philophthalmidae familyasinaaitbazi
trematod tirleri; normalde kuglarin gézinde ve salyangozlarda
yasadiklar: halde, tesadifen insanlarda da parazitlenirler. Bunlar
arasinda “oriental avian eye fluke” olarak bilinen Philophthalmus
gralli insan da nadiren okiiler enfeksiyona neden olur. Avrupa,
Asyave Amerika kitasindan olgular bildirilmistir. Philophthalmiasis
olarak tamimlan bu okiiler trematod enfeksiyonu siklikla,
giney Hindistan'dan, golet suyunda yiizme ve temas &ykisii
olan c¢ocukluklarda rastlanmaktadir ve pediyatrik trematod
enfeksiyonu olarak da adlandirilmaktadir (1,2,4,6). Trematodun
boyutlar: birka¢ milimetre ila 75 mm arasindadir. Konaga bagh
olarak farkl klinik etkileri vardir. Enfeksiyon konjunktivite ve
semilunar kivrimin sismesine, tikanma ve erozyona neden olur.
Histolojik incelemelerde, akut nodiler konjunktivit ve 6n kamara
granilom olugsumuyla iligkili trematod belirtileri bulunabilir.
Insanlarin banyo yaparken, oynarken veya kirli suda calisirken
tesadiifen hasta olduklar1 tahmin edilmektedir (3-5,6).

Tani: Okiler bulgularla birlikte, subkonjunktiva ve 6én kamara
nodiilleri ve granillomatéz iveit olgularinda, histolojik olarak,
nodiiller, kronik enflamatuvar hicrelerle ve Splendore-Hoeppli
fenomeni olarak bilinen spesifik bir enflamatuvar reaksiyonla
kangtirilan eozinofilik enfiltrasyon ¢énemli bulgulardir (4,5).
Hucresel eozinofilik malzeme, eozinofil bazik protein, bagisiklik
kompleksleri veya her ikisini de icerebilir. Bu komplekslerin,
parazitlerden tiretilen antijenlere yonelik trinleri ve
imminoglobulinleri tamamlayic olduguna inanmilmaktadir (5,6).
Tedavi: Konjunktival nodiiller genellikle tedavi gerektirmeden
kendiliginden diizelebilir, ancak 6n kamaradaki buyik nodiillerin
cerrahi olarak ¢ikarilmasi ve kigitk nodiillerin de topical ve oral
kortikosteroidlerle tedavi edilmesi gerekir (3-6).

Okiiler Fascioliasis: En ¢ok Asya ve Afrika kitasi olmak tzere
kontrolstiz hayvan yetistiriciligin yapildig: yerlerde sik rastlanilan
Fasciola hepatica ve Fasciola gigantica adli trematod tiirlerinin
neden oldugu, otcullarin karaciger safra kanallarinda yagayan

trematoddur. Enfeksiyon, tatli su bitkilerinin titketilmesi ya
da serkaryali sularin icilmesiyle bulasir. Insanlar zaman zaman
bu zincire katilir. Tklim degisikliklerine bagh son yillarda artis
olabilecegi tahmin edilmektedir. Parazitin esas yerlesim yeri
karaciger safra kanallar1 olmakla birlikte, bazen olgunlagmamig
trematodlar go¢ sirasinda ektopik bélgelere go¢ ederek;
norofascioliasis ve oftalmofascioliasise neden olurlar (1,3,5,6,77).
Bu durum parazitin karacigerde olusturdugu enfeksiyondan
daha agir seyirlidir. fran'da 1989 yihinda Fascioliasis’ye bagh
10.000'den fazla insan olgusu bildirilmistir (1). Bu olgularin
6nemli bir kisminda parazitin retinal arter yoluyla gézin 6n
kamerasina, buradan da vitreusa ulasip vaskulit ve endoftalmiye
neden oldugu raporlanmigtir. Parazitin buradaki varligi ve
irritasyonu intraokiiler reaksiyona, hemoraji, diffuz vaskulit ve
retina iskemisine neden olmaktadir. Parazitin erken dénemde
cikarilmasi ile bu komplikasyonlar diizelebilmektedir (1,2,4-6,77).
Tan1: Fascioliasis tamisi klinik bulgularla birlikte anamneze
dayanmalidir; kiginin ¢ig su bitkileri ve karaciger titketip
tiuketmedigi sorgulanmalidir. Kandaki yiiksek eozinofili ve
radyolojik tetkikler tanida 6nemlidir. Serum 6érneklerinde spesifik
antikorlar aranabilir. Okiiler fascioliasis’de klinik ve laboratuvar
tani ile yapilir. Fekal ve kan 6rneklerinin incelenmesi ve diger
helmint ve myiasislarvalarindan ayirt etmede énemlidir. Endemik
alanlarda tanimlanan karacigerin fasioliyazis olgularinda mutlaka
okiiler muayenenin de yapilmasi énerilmektedir (1-3,77).
Tedavi: Triclabendazol, erigkin ve larval trematoda karg: en etkili
ilaclardandir. Tla¢ Klinik ve koruyucu tedavide onerilmektedir
(1,3,77).

Okiiler Schistosomiasis: Schistosoma spp. insan ve hayvanlarin
damar endotellerinde yerlesip, siddetli enfeksiyonlara neden
olan trematodlardir. Nadir olmakla birlikte, erigkin trematodun
sistemik dolagima katilarak, gozler gibi ektopik bélgelere
ulagabildigi bildirilmistir. Bu durumun, arakonak salyangozlardan
salinan serkaryalarin suda goéz mukozas: ile temasina bagh
geligebildigi de ileri siirilmektedir (1-7,9,77,78). Enfeksiyonun
endemik bélgelerde ne kadar yaygin oldugu géz éntine alindiginda,
goz tutulumu olduk¢a nadirdir (1-3,5). Schistosomiasis
hastalarinda okiiler lezyonlar bildirilmistir, ancak, biyopsilerin
alinmasinin neredeyse imkansiz olmasi nedeniyle siipheli
lezyonlarin histopatolojik incelemesi, sadece élim sonrasi veya
eniikleasyon sonras: yapilabilmigtir. Okiiler olgularda genellikle
yumurta ve erigkinler koroidal dolagimda birlikte bulunmaktadar.
Parazitin arteriyel veya retrograd venéz sistem yoluyla koroideaya
ulagabilme olasilif1 da vardir. Schistosoma’lar gozde graniilamatéz
koroidit ve konjunktivit gibi klinik lezyonlarla kendini gésterebilir.
Koroidde degisik boyutlarda sarims: beyaz nodiiller de en sik
rastlanan semptomlardandir. Nodiiller makiilaya yerlestiginde
retina etkilenir ve gorme kaybina neden olur. Kenya ve Nairobi'den
yizme O6ykiisit olan 77 kiside olagan digi okiler semptomlar
sonrasi, akut okiller Schistosoma mansoni enfeksiyonu tanisi
konmusgtur. Bu salgin, hem yerel hem de uluslararas: yolcularla
Dogu Afrika’'ya yonlendirilmeleri icin gollerde, barajlarda ve
nehirlerde yizmeye iligkin saghk egitiminin devam ettirilmesi
gerektigini vurgulamigtir. Schtosomiasis giiniimiizde hala Victoria
goli civarinda 6nemli bir halk saghg: sorunudur (2,77,78).

Tani: Yumurta ya da serkaryalarin géz 6rneklerinde gérilmesinin
yamusira digk: ya da idrarda tipik yumurtalarin aranmasi esastir.
Serolojik testlerden yararlamilir, ancak basari orami dugtktiir
(1,2,9,77,78).

Tedavi: Praziquantel 40 mg/kg, metrifonate 10 mg/kg ile birlikte
semptomatik tedavi verilmelidir (78).
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Okiiler Diplostomiasis: Son konaklar1 kanathlar olan
Diplostomum spathaceum metaserkerleri, baliklarda gozde lense
yerleserek katarakta neden olur. Tath su kabuklarimi tiketen
baliklarin diginda, diger karnivor canlilar ve insanda da goz
enfeksiyonlarina neden olabilecegi bildirilmigtir. Metaserkaryalar,
bulunduklar1 gézde; yaprak biciminde hareketli beyaz noktalar
seklinde gorunirler. Sayilari ¢ok oldugunda géz basinanda
artma, kornea yirtilmasi ve korlige neden olurlar. Lens rupturii
ve proliferasyon sonrasi, géz opak gérinimlu ve digari firlamig
durumdadir. Parazitin sik rastlandigi baliklarda kondisyonda
onemli derecede azalma, a¢ kalma ve hatta élum gorilebilir.
Memelilerde deneysel enfeksiyonlarda parazit 6n odadan mercege
girerek iltihaplanma ve kararakta neden oldugu gézlenmistir
(1,29).

Tani: Gozde metaserkaryalarin gorillmesi ile olur.

Tedavi: Praziquantel énerilmektedir (29).

3. Grup: Gozde Yerlegsim Gosteren Artropodlar

Insan goziintn artropodlarla istilasi ya da enfestasyonu ile
ilgili veriler genellikle olgu sunumlariyla simirhdir. Olgular
genellikle, dogrudan lakrimal bez salgilariyla beslenebilen ve
oftalmomiyazise neden olan bazi sinek larvalari (Oestridae,
Calliphoridae ve Sarcophagidae) ile ya da vektorliik yapabilen
bazi artropodlarin gézde olusturdugu enfestasyonlardan
olusmaktadir. Ayrica Demodex spp., Pediculus ve Phthirus
pubisde insanlarda g6z enfestasyonuna neden olabilmektedir.
Son zamanlarda genellikle zoonotik kaynakli baz1 parazitlerin,
hayvanlarda makrosiklik laktonlarin yaygin kullanimi sayesinde
insan olgularinda da 6nemli azalmalar oldugu bildirilmigtir.
Géziin artropod istilasi az rastlanan bir durum olmakla birlikte,
son yillarda egzotik bolgelere yapilan seyahatler, savaglar ve
gocler nedeniyle endemik olmayan alanlarda gérilme riski
artmaya baglamig ve akla getirilemeyen bu tirler nedeniyle de
hastalarda ciddi komplikasyonlar raporlanmistir. Bu nedenle
hekimlerin pahali, uygun olmayan tedavilere yénelmesini veya
ciddi komplikasyonlar1 erken dénemde o6nleyebilmek ic¢in, bu
istilacilarla ilgili klinik semptomlar: iyi bilmeleri gerektirmektedir.
Artropodlarin kendileri ya da larvalari bulunduklari yerden
¢ikarilip, tir bazinda tanmimlanabilirler. Ayrica yaygin olmamakla
birlikte bazi olgularda tanida serolojik ve molekiiler yéntemlerden
de yararlanilmaktadir (79-81).

Okiiler Myiasis: Okiiler/oftalmomiyazis, gézlerin sinek larvalari
tarafindan istilasimin bir sonucudur, daha ¢ok kendileriyle
ilgilenemeyecek durumda olan hastalarda gorilir. Genellikle,
Dermatobia, Gasterophilus, Oestra, Cordylobia, ~Chrysomia,
Wohlfahrtia, Cochliomyia ve Hypoderma cinslerine bagh turler
tarafindan olusturulur. Goz salgilar1 ve kotit koku, sinekleri
cezbeder ve buralara yumurtalarim birakirlar, yumurtadan
ctkan kurtcuklar yerlestikleri bolgedeki dokularla beslenirler.
Cografi konum ve sanitasyon bulasgimda oénemli belirleyici
faktorlerdir. Son zamanlarda uluslararas: seyahatlerdeki artiga
bagl olarak gezginlerde D. hominis ve Cordylobia anthropophaga
gibi “egzotik” myiasis olgularinda artis gozlenmistir (2,10,79-
82). Oftalmomyiasis; orbital myiasis, oftalmomyiasis eksterna ve
oftalmomyiasis interna olarak t¢ kategoriye ayrilabilir. Orbital
myiasis, kolayca gorilebilen larvalar: ile tanimlanmas: kolaydir,
ancak tiir tanimlamas: icin genellikle bir entomolog gereklidir.
Oftalmomyiasis genellikle tek taraflidir, goz kapaginda segirme,
okiller tahris ve kizariklik meydana gelir, dis veya i¢ okuler
yapilar1 etkileyebilir, ¢ogunlukla subretinal tutulumla birlikte

gorulur (79,80). Okiiler yiizey hasar1 kurtguklarin agiz kancasinin
ve intersegmental omurganin neden oldugu mekanik hasardan
kaynaklanir. Larvalarin agiz kancalarina bagh konjunktivada
kugik kanamalar meydana gelir. Subretinal yollarin olusumu,
retinal pigment epitelyumunun mekanik hasarini gésterir. Optik
sinir hasari, ikincil makiiler kanama ve retina dekolman: da sik
rastlanilan klinik bulgular arasindadir, ayrica larvalarin ani
oliimiine bagh uveitte gelisebilmektedir. Géz bulgular: arasinda
vitréz lenfositler, eozinofiller, plazma hiicreleri ve epiteloid
hiicrelerde yer almaktadir. Chrysomya bezzianamin neden
oldugu sekonder myiasis olgular1 Dermatobia hominis ve Lucilia
sericata’min neden oldugu dis oftalmomyiasis olgular: literatiirde
yer almaktadir (2,10). Bu olgularin mikroskobik incelemesi,
parazit yapilar1 cevreleyen, nekrotizan olmayan graniilomatoz
enflamasyonla tamimlanir. Splendore-Hoeppli fenomeninin
belirgin alanlar1 ile gorillen eozinofiller tarafindan yogun
enfiltrasyon gozlenmektedir. Dis oftalmomiyozis olgular: hafif ila
siddetli arasinda degisen konjunktivit 6zelliklerine sahip olabilir.
Oftalmomiyozis eksterna, genellikle kirsal alanlarda ¢obanlarda
gorulur, cogunlukla koyunlarin burnunda yasayan, Oestra ovis
larvalarindan kaynaklanir. Enfeksiyon goz kapagi, konjunktiva,
lakrimal kese ve nazolakrimal kanallar dahil olmak tizere
yizeysel dokular icerir (4,10,79,80,82). Konjunktivit en yaygin
bulgulardandir, yabana cisim etkisi veya mukopiirillan drenaj
ile varlig: saptanir. Muayenede yiizeyel follikiler konjunktivit,
punktat keratit siglik gorilebilir (Sekil 6). Oftalmomiyozis interna,
en yaygin olarak Hypoderma spp.nin tek bir larvadan kaynaklanir.
Enfeksiyon dokularin invazyonu nedeniyle tveite yol acar. Daha
ciddi komplikasyonlarda, lens dislokasyonu ve retina dekolmani
olugabilir. Okiler hasar cogunlukla mekanik hasar, toksik madde
salinimi veya steroid tedavisine cevap vermeyen uveit ile iligkilidir
(2,4,10,79,80).

Tani:  Eksternal  oftalmomiyozis  tanisi,  kurtcuklarin
gosterilmesiyle yapilir ve histolojik inceleme graniilom olusumunu
gosterebilir. Az sayida larva mevcut olabileceginden, taninin
yapilmast i¢in yiiksek bir siiphe indeksi gereklidir. Oftalmomyiasis
interna en yaygin olarak Hypoderma spp.nin tek bir larvasindan
kaynaklanir. Tanisi genellikle subretina boyunca gé¢ yollarinin
gozlemlenmesiyle yapilir (Sekil 6A-B-C-D). Larvamin olumi
gorusi etkilemese de iltihap ve enfeksiyona neden olabilecegi
icin ¢ikarilmas1 gereklidir. Imminolojik testler dolayli tanilara
yardimcr olabilir. Ornegin, larva kollajenaz, hipodermin C’ye

Sekil 6. Korneal yuzeyde okiiler miyozis (4)
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(HyC) karg: antikorlarin tespitine dayanan immiunoelektroforez
ve ELISA testleri, anti-HyC antikorlarinin yiiksek titreleri, akut
larva istilasinin bir géstergesidir. Ayrica subretinal gé¢ eden larva
izlerinin gozlenmedigi durumlarda, yiksek IgE varlig: da tanida
onemlidir (2,4,79,80,82).

Tedavi: Goze antikolinesteraz merhem uygulanarak larvalarn
uyusturularak cikarilmasi saglanir. Enflamasyonu ve sekonder
bakteriyel enfeksiyonu kontrol etmek icin steroidler ve
antibiyotiklerle desteklenmelidir (2,79).

Okiiler Phthiriasis palpebrarum: Pedikilozis pubisnin
kirpikler, kaslar ve géz kapaklarinda gériilen ¢ok kagmntili nadir
bir tipidir. Genellikle pek ¢ok oftalmolojik ve dermatolojik
klinikle karigan ve yanhs tan ve tedaviye neden olabilen klinik
bir tablodur. Artropodlar grubunda; Anoplura cinsine ait iki tiir:
Pediculus humanus corporis ve Phthirus pubis insanda gozde ve
kirpiklerde enfestasyona neden olurlar. Bu tiirler morfolojik
olarak birbirlerinden kolaylikla ayirt edilirler. Bitlerin viicutlar,
bas, gogis ve karindan olusur ve ii¢ ¢ift bacaklari vardur, erigkinleri
ve ¢ok sayidaki kiiciik yar1 saydam sirkeleri kolayca goriilebilir. P.
pubis erigkini ve yumurtalar: kas ve kirpiklere yapigirlar, bunu
takiben nimflerin buralardan beslenmeleri prurit belirtilerine yol
acar. Prurite ek olarak, kil diplerinde kii¢tik eritematéz papiiller de
mevcut olabilir. Okiiler bélgenin kasik biti ile istilasi nadir goriilen
bir durum olmakla birlikte klinisyenin yanlis tan:i ve tedaviye
kars1 dikkatli olmasi gerekir (2,10,81). G6z kapaklarimi hem
keneler hem de bitler ayni anda enfeste edebilirler. Kene ve bitin
larva ve nimf agamalarinin benzerligi, kirpiklere bulagan nadir
olgularda yanlig teghise neden olabilir. En sik gériilen belirtileri
konjunktivit, tveit, keratit ve vasklittir, ayrica granuloma ve
apse olusumuna da yol acarlar. Ayrica P. pubis, pruritik géz kapag:
kenar bosgluklarina veya olagan dis1 blefarokonjunktivite neden
olabilir.

Tani: Genellikle dermoskopik inceleme ve klinik bulgularla
sirke ve erigkinleri kolaylikla tanimlamirlar. Kirpigin tutulmas:
kapak kenarlarinin kabuklanmasina neden olabilir, bu durumda,
kirpigin tabaninda da parazit aranmahdur.

Tedavi: P. pubis'nin géz dis1 tutulumu lindan, permetin, piretrin
veya malation ile tedavi edilebilir. Kirpik tutulumunda az
sayida parazit varsa tirnakla siyirarak ¢ikarlabilir. Oftalmolojik
merhemler 10 giin boyunca belirli araliklarla uygulanmalidir. Cay
agac1 yag1 uygulamalarindan da bagaril sonuglar alinmigtar.
Okiiler Demodexiosis: Artropodlar grubunun arachnida
siifinda yer alan Demodex spp.lerinin iki tiri, D. folliculorum
ve D. brevis insanda kil folikilleri ve sebase bezlerinde yagayan
akarlardir (Sekil 7). Agiz yapilarindaki delici parcalar aracihgiyla
adipoz dokuda tahribat ve sekonder enfeksiyonlara yol ac¢tig
bilinmektedir. Genellikle deri hastalig: ile iligkilendirilse de
blefarit, keratokonjoktivit, tekrarlayan salazyon ve meiboimian
bez disfonksiyonlarinin etyopatogenezinde Demodex spp.lerin
roluniin oldugu pek ¢ok calismada belirtilmistir. Kronik blefaritin
en 6nemli semptomlarinin; kaginti, kizariklik, yabanca cisim
hissi, yanma, sulama, capak alma, silindirik kepek ve fotofobi
oldugu bildirilmistir. Bu semptomlarin akarin delici agiz
parcalar1 ve penceleri ile folikiller ve sebase epitel hiicrelerini
yok etmesine ve deri bariyerini geg¢mesi sonrasi lenfosittik
sizintiya bagh olarak gelistigi diistintlmektedir (3,83). En sik yiiz,
alin, kasg, kirpik ve yanaklarda ve burun ¢evresinde bulunurlar.
fnsanda en sik rastlanilan ektoparazit enfestasyonudur ve 70
yasindan buyuk kisilerde oranlar %90’lara kadar yiiksek olabilir.
Son yillarda demodicosis bagh okiiler semptomlarda 6énemli

artislar bildirilmektedir. D. Folliculorum daha sik tanimlandig:
bildirilmektedir. Blefarit patogenezindeki roli saglikli insanlarda
dasiklikla goriilmesinedeniyle hala tartismalidir. Bununlabirlikte,
belirli kosullar altinda Demodexiosis varliginin, tekrarlayan bir
seyredebilecek olan blefarit ve konjunktivit gelisimine yol a¢tigina
ve bu kosullarin tedavisinin uzun siireli ve ¢ogu zaman tatmin
edici olmadig dugtunulmektedir (Sekil 7) (3,83).

Tani: Mutlaka deri lezyonlarinda Demodex spp. varlig
aragtirilmali, bunun yani swra siipheli kirpik killar1 steril bir
ambizla ¢ekilerek dip kismi mikroskopta incelenmelidir (2,3,83).
Tedavi: Oral ve topikal metronidazol, lokal moxifloksasin, ¢ay
agac1 yag ve akarisidal tedaviler kullanilabilir. G6z lezyonlar: i¢in
cay agac yagi iceren sampuanlar kullanilabilir. Tedaviye direncli
salazyonlar icin operasyon énerilir (2,83).

Insan goziinii etkileyen paraziter etkenler, tanida kullanilan
yontemler, goz bulgular: ve paraziter etkenlerin cografik dagilimi
Tablo 1'de 6zetlenmisgtir.

SONUC

Okiiler paraziter enfeksiyonlar diinyada giderek artan énemli bir
morbidite ve mortalite oranina sahiptir. Ge¢miste belirli cografik
bolgelerde gorilen ve énemli bir kismi zoonotik kaynakli olup,
toplumlarin egitim ve yagsama aligkanliklari ile ilgili olarak dagilim
gosterirken, giintimuizde seyahatler, gocler ve savaglar nedeniyle
farkli cografik bolgelere kaymaya baslamigtir. Endemik olmayan
alanlarda saglik personelinin bu hastaliklar1 gézden kagirabilmesi,
genellikle ge¢ veya yanlis tani nedeniyle morbidite ve mortaliteye
neden olabilir. Parazitin dogrudan okiiler muayenede gosterilmesi
ancak birka¢ paraziter enfeksiyonda miimkiindiir, az sayida parazit
ise direkt okiiller muayene sirasindaki retinadaki degisikliklere
bagh olarak tanmiya gidilebilmektedir. Teghis ve tedavi sansim
artirmak i¢in uygun ve hizh laboratuvar tekniklerine ihtiyag
vardir, bunun icinde klinik siiphe indeksine gereksinim vardir.
Okiler parazitlerin serolojik tanisinda bunlarin ¢ogunun farklh
g6z lokasyonlar1 nedeniyle guniimiizde hala simirli bir role
sahiptir. Klinisyen muayene sirasinda gtipheli durumlarda farkh
tani tekniklerini hasta éykist ile birlestirerek ¢oklu yaklagimlara
gidebilmelidir. Okdtler parazitlerin ¢ogunun tedavisi hala yiz
gildiraci degildir ve genellikle cerrahi mudahale ve semptomatik
tedavi yoluna gidilmektedir. Bu nedenle korunma stratejilerine
6nem verilmesi gerekmektedir. Buradaki basar1 sansi egitimle
birlikte kigisel hijyen, beslenme aligkanliklarimin iyilegtirilmesi
vektér miicadelesi gibi kigisel ve toplumsal farkindahigin
artirilmasina yonelik olmahdir (1,2,5,6,8,9,11). Gelecege yonelik
caligmalarda konakgi-parazit mekanizmalar: ve lokal bagigiklama

Sekil 7. Okiiler Demodexiosis'de kirpik tutulumu (3,83)
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Tablo 1. Gozde yerlesim gosteren parazit enfeksiyonlarinin tanisi ve cografik dagilimi

Etken Tan1 yontemleri Goz bulgular1 Cografik dagilim
Gozde Yerlesim gosteren protozoonlar
Acanthamoebiasis Korneal kazinti, mikroskobi, kiiltiir, Kf)n]unktlval 6dem, siddetli agr1, fotofobi Tim diinyada
PZR gorme kaybi, kanlanma
Toxoplasmosis Goz bulgulari, seroloji Gorme kayby, sasilik, nekrotizan korioretinit | Tiim diinyada
Microsporidiasis Korneal kazinty, seroloji, PZR lIf;)rr;: 1iltnkkt1vada hiperemt, korneal tlser, Tum diinyada
Chagas (Amerikan ) "
Trypanosomiasis) Gz bulgular, kan yaymasi, seroloji, Goz kapag ve cevresi 6demi Orta ve Giiney Amerika
P kiltiir, Xenodiagnosis &
Leishmaniasis Biyopsi, NNN kiltiir, seroloji VL: Konjoktivit, tiveit, retinal kanlanma Akdeniz cevresi,
PZR CL: Goz kapaginda lezyon, blefarokonjoktivit | Giiney Amerika, Giiney Asya, Afrika
Malarya . Retinada 6dem ve kanlanma, pamuksu Orta/Giiney Amerika, Afrika, Asya
Kan yaymasi, Buffy coat, seroloji, PZR e . o1k
gérinim Diigtik sosyo-ekonomik bolgeler
Giardiasis Goéz muayenesi, mikroskobi, gaita Goz kapag: ve ¢evresi 6demi, korioretinit, Giiney Asya, Hindistan, Afrika,
inceleme, seroloji retinal kanlanma Amerika Birlegik Devletleri, Avrupa
Gozde yerlesim gosteren nematodlar
L. Yank.k.lmba muayenesl, parazit Korioretinit, keratit, iiveit, korneada Tropikal Afrika, Guiney Amerika,
Onchocerkiasis identifikasyonu, 1
opaklagma, korlitk Arap yarimadasi

nodiil biyopsisi, PZR

. . Kornea ve retinada kanlanma agr1,
Yarik lamba muayenesi, parazit

Loiasis identifikasyonu, nodil biyopsisi, PZR er}ﬂzfmasyon, parazit hareketine bagl gecici | Orta ve Bat1 Afrika
korlik
Toxocariasis Goz bulgulars, seroloji Gozde yaygin belirtiler, tek tarafh gérme Tém ditnyada
kayb1
Dirofilariasis Erigkin parazit identifikasyonu, Seroloji Konj unktlvz‘ida atgrl, ddem, kanlanma, Avrupa, Asya, Afrika
duyarhlik, ¢ift gsrme
L. Yarik lamba muayenesi, parazit . . L
Gnathostomiasis . . Konjunktivada agri, 6dem, kanlanma, .
identifikasyonu, Tayland, Cin, Japonya, Peru
. . duyarliik
nodul biyopsisi
Erigkin parazit yumurta/larva . . -
Thellaziasis identifikasyonu, Konjunktivada agr, dem, kanlanma, Asya, Hindistan, Pasifik adalar

. keratit, korneada opaklagma ve tilser
seroloji

Gozde yerlesim gosteren sestodlar

Yarik lamba muayenesi, parazit

Echinococcosis identifikasyonu, géruntiileme Orbital siglik, ekzoftalmos ve proptozis Orta ]?ogu, Akdeniz ilkeleri, Giiney
N . > Amerika, Asya
yontemleri seroloji
Sistiserkosis .Yarlkh lfamba muay‘eAznnesanaramt Sub%(or{]unktlval v.e gozlk:?pagl ¥<1t1.ele.zr41, Hindistan, Giiney/Orta Amerika,
identifikasyonu, gérintileme papilloddem, kraniyal sinir felci, vitritis ve Asva. Afrika
yoéntemleri seroloji optik nevrit Y3

Gozde yerlesim gosteren trematodlar

Yarik lamba muayenesi, parazit
Fascioliasis identifikasyonu, digkida yumurta Agnli kirmizi goz ve gorme kusuru Avrupa, Asya, Giiney Amerika
aranmasl, seroloji

Gozde sercaria, idrar ve digkida

Schistosomiasis M Uveit ve retina alt1 kanlanma Sahra alt1 Afrika, Giiney Asya
yumurta aranmasi, seroloji
Philopthalmosis Cozde larva aranmast Uveit ve retina alt1 kanlanma, agr1 gérme Sahra alt1 Afrlka,. le%dlstan, Gur?ey
kusuru Asya, Amerika Birlesik Devletleri
Okiiler yerlesim gosteren ektoparazitler
Myiasis Gz muayenesi, larva identifikasyon Uveit ve retina alt1 kanlanma, agr1, gérme Tumvdunyada, hayvanciligin yaygin
kusuru oldugu yerlerde
Phthiriasis Goz kapag, k1]rp1¥< dibi rouayenest, Goz kapagi kenarlarinin kabuklanmas: Tim dinyada
yumurta ve erigkin parazit varhig
Kene enfestasyonu Gz kapagy, kirpik dibi muayenesi, Gozde batma, yanma, agrili kirmizi géz Tim dinyada

yumurta ve erigkin parazit aranmasi

PZR: Polimeraz zincir reaksiyonu, NNN: Novy-MacNeal-Nicolle besiyeri
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tepkileri tizerinde tekniklerine gereksinim vardir. Molekiiler
tekniklerden 6zellikle Multipleks PZR testlerinin gelistirilmesi,
bu parazitlerin spesifik tanisinin dogrulanmasinda ve tedavide
gelistirilmesi gereken yoéntemlerinden olmalhdir. Tamda uzun
zaman almakla birlikte hayvan modellerinin gelistirilmeside
6nemli ihtiya¢lardandir.

Okiler parazitlerin spesifik izolasyonunda klinisyenle birlikte;
parazitolog, mikrobiyolog ve patologlarin uygun koordinasyonla
caligmasi vizyon ve yasam i¢in olduk¢a énemlidir.

* Etik

Hakem Degerlendirmesi: Editérler kurulu tarafindan
degerlendirilmigtir.
Finansal Destek: Yazar tarafindan finansal destek almadig:

bildirilmigtir.
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Rhinosporidium seeberi: Mantar mi, Parazit mi?
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ABSTRACT

Rhinosporidium seeberi (R. seeberi) causes rhinosporidiosis, which is manifested as tumor-like polyps developing primarily in the
nostrils and conjunctiva in human and animals. This disease is characterized by the presence of large, round-shaped mature
stage and small endospores with resistance to culturing. R. seeberi was first reported in 1900 as a sporozoan parasite, but later
classified as a lower fungi, although its morphological similarity with aquatic parasites were also noticed. According to 18S small-
subunit ribosomal DNA sequencing, R. seeberi belongs to a group of fish parasite DRIP clade located between the animal and
fungal divergence. Histological examination is thus necessary for the definitive diagnosis of rhinosporidiosis, and the first line
of treatment is usually total surgical excision and electro-cauterization of the polyp base. Among the drug therapies attempted,
remission has been reported in some patients who received only Dapson treatment. This disease is endemic across India, Pakistan
and Sri Lanka and occurs sporadically in other parts of The World with a common history of patients bathing in stagnant water.
An outbreak in Serbia during 1992-1995 and 5 rhinosporidiosis cases from Turkey have been reported until date. Considering
that rhinosporidiosis is associated with exposure to water and the agent belongs to a branch of aquatic parasites, it has been
proposed that aquatic animals are the natural hosts and that the mammalian hosts acquire infection by contacting contaminated

water. Therefore, there is a need for the investigation of the infection in fish besides mammalian animals as reservoirs as well as to
conduct screening of antiparasitic drugs with infected fish or infected cell lines with the nearest phylogenetic relatives of R. seeberi.
Keywords: Rhinosporidium seeberi, epidemiology, diagnosis, treatment

0z

Rhinosporidium seeberi (R. seeberi) insan ve hayvanlarda, éncelikle burun delikleri ve konjunktivada gelisen timér benzeri poliple
karakterize olan Rhinosporidiosis etkenidir. Biiyiik, yuvarlak sekilli olgun evreler ve daha kiicitkk endosporlar ile karakterize olup;
kiltirta yapilamamaktadir. Yirminci yiizyilin baginda, R. seeberi sporozoan parazit olarak diistiniiliip daha sonra ilkel fungus olarak
siniflandirilmig, ancak akuatik parazitler ile morfolojik benzerlikleri de fark edilmigtir. R. seeberi “18S small-subunit ribosomal
DNA” sekans analizi ile hayvan-mantar ayrimi diizeyinde yer alan DRIP grubu balik parazitleri icerisine dahil olmustur. Kesin
tani ve tedavi i¢in cerrahi eksizyon sonrasi polip tabaninin elektro-koterizasyonu ve histolojik incelemesi gereklidir. Denenen ilag
tedavileri arasinda sadece Dapson ile baz1 hastalarda remisyon saglanmigtir. Hastalik Hindistan, Pakistan ve Sri Lanka'da endemik
olarak goriilse de diger iilkelerde de rastlanmaktadir ve hastalarin ortak éykiistiniin durgun suya girmek oldugu gozlenmistir.
Sirbistan'da 1992 ile 1995 yallar1 arasinda bir salgin meydana gelmis ve Tiirkiye'de giiniimuze dek toplamda bes olgu bildirilmistir.
Rhinosporidiosis bulag yolunun suyla temas ile iligkilendirilmesi ve etkenin akuatik parazitlerin bir grubunda olmasi nedeniyle,
akuatik hayvanlarin dogal konaklar oldugu ve memeli konaklarin enfeksiyona kontamine su ile kontakt sonucunda yakalandiklar
diigiiniilmektedir. Bu nedenle, R. seeberi’ye filogenetik olarak yakin tirler ile enfekte hiicre serilerinde anti parazitik ilaglarin
etkilerinin taranmasi gerektigi gibi, enfeksiyonun baliklarda ve rezervuar olarak dogadaki hayvanlarda arastirilmasina da ihtiyag
vardur.

Anahtar Kelimeler: Rhinosporidium seeberi, epidemiyoloji, tani, tedavi
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INTRODUCTION

Microorganism

Rhinosporidium seeberi (R. seeberi) is a hydrophilic
microorganism causing rhinosporidiosis, a chronic
granulomatous disease characterized by slow-
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growing, tumorlike reddish friable mucosal polyps,
that bleed profusely on touch which are developing
primarily in nostrils and conjunctiva of human and
animal hosts. Rarely, lesions may also develop in
nostrils neighboring area, rectum and external genital

organs (1-3).
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Morphologically, R. seeberi is showing similarity to Coccidioides
immitis with large round shaped mature stages and smaller
endospores. Besides this, it can be stained by fungal stains as
methenamine silver, periodic acid-Schiff and mucicarmine.
Rhinosporidium seeberi is resistant to culture and life cycle is
unknown (1).

History

In 1900, Seeber described rhinosporidiosis firstly and when he
discovered sporangium structure of R. seeberi he considered
this organism as a sporozoan parasite belonging to the coccidia
group taxonomically. After that, R. seeberi was classified in the
lower fungi (Phycomycetes) such as Chytridineae and belonging
to suborder near to the Olpidiaceae. Then Dodge classified R.
seeberi as an ascomycetous fungus because of the similarity
of sporangia to multispored asci (2). Besides this, similarities
between R. seeberi and aquatic parasites like Ichthyophonus and
Dermocystidium have noticed also by some researchers. Because
of taxonomic controversies, R. seeberi has been considered in a
wide range as protozoan, fungus and cyanobacterium. Sequence
analysis of 18S small-subunit (SSU) ribosomal DNA (rDNA)
(GenBank accession no. AF118851) placed it within a recently
described fish parasite group DRIP (Dermocystidium-Rosette
agent-Ichthyophonus-Psorospermium) clade that proposed to
rename as Mesomycetozoa (2). In Herr’s study (2), 18S SSU rDNA
gene could not amplified by PCR with NS1 (nu-SSU-0038-5’;
0020-0038):5-GTAGTCATATGCTTGTCTC-3° and NS8 (nu-
SSU-1769-3’; 1788-1769): 5-TCCGCAGGTTCACCTACGGA-3’
primer set (4) and amplification was succeeded after degeneration
of NS8 primer as S14R: 5-TCCGCAGGTTCACC(TA)ACGGA-3’
(5). Amplification of 1790 bp, nearly full length of 18S SSU rDNA
sequence of R. seeberi was succeeded using NS1 and the modified
reverse primer set. Phylogenetically, the nearest relatives of R.
seeberi were found to be two Dermocystidium species while it was
also clustered closer to the other members of the DRIP clade like
the rosette agent, Ichthyophonus, and Psorospermium. DRIP clade
covering unknown organisms situated between the animal-fungal
divergence, and R. seeberi is near to the choanoflagellates placed
in lowest branch of the Animalia kingdom. Common features of
DRIP group (i) spherical parasitic stages (some have endospore-
like structures) showing similarity with fungus characteristics;
(ii) they are resistant to culture except Ichthyophonus hoferi and
(iii) all are parasites showing aquatic habitats (2). However, later
Ahluwalia (6) commented on the article published by Herr et al.
(2) that the sporangia DNA was extracted without enzymatic
digestion, which is insufficient for removing human cells,
therefore these contaminating human cells could be the source of
amplified 18rDNA in their study. Contrary to Ahluwalia’s letter,
Herr’s team (7) responded Ahluwalia’s letter as the sequence in
their study (GenBank accession no. AF118851) was unrelated
with 18S SSU rDNA nucleotide sequences of human. Additionally,
the sequences of R. seeberi from human (GenBank accession no.
AF118851) and a dog (GenBank accession no. AF158369) with
rhinosporidiosis, were identical to each other (1).

Diagnosis

Detection of R. seeberi’s endosporulating sporangia ranging from
60 and 450 um or more in diameter in histological sections of
polyps is pathognomonic for diagnosis. In the mature sporongia,
approximately up to 12.000 endospores between 7 and 15

pm diameter that discharge from a pore and repeat in vivo life
cycle in surrounding tissue is contained. After excision of the
polyp, in histopathological examination of the smear stained by
hematoxylin and eosin method, numerous thick-walled sporangia
with different stages of maturation showing inflammation in
surrounding tissue were observed (2,3).

Treatment

First line treatment is total surgical excision and electro-
cauterization of polyp base. However, recurrens of the lesions are
reported (3,8). Sonkhya et al. (8) stated that, previously antifungal
agents were found to be ineffective in treatment while complete
remission was achieved in a study with Dapsone therapy for a year
in rhinosporidiosis patients.

Epidemiology

The disease is showing endemicity primarily in India, Pakistan
and Sri Lanka. However, it also occurs in other parts of The
World, including Africa, South America, Middle East and Europe.
Common history of the patients was bathing in the local pond or
stagnant water (3,9).

Males are more frequently infected than females. It is stated that
the content of chloride, a potent inhibitor of microorganism
growth, in endemic country India is very less when compared to
western countries where rhinosporidiosis is only seen as sporadic
cases mostly have diagnosed in expatriate Indians (10).
Rhinosporidiosis occurs rarely in European countries. However,
an outbreak affected 21 individuals between 1992 and 1995 and
common behavior of the patient group is bathing in the same
stagnant water in Serbia (Former Yugoslavia) (9).
Rhinosporidiosisin Turkey: Therewere totallyfiverhinosporidiosis
cases reported from Turkey so far. The first case was published
in 1955, a 12 years old girl of a farmer family who gained the
lesion in her nose by accidentally felling into a stagnant water
after occurrence of a trauma in her nose (11,12). Than two male
cases were reported in 1979 from Turkey. The lesions were arisen
from maxillary sinus and spread to nasopharynx in 78 years old
patient and to ethmoidal area in other 53 years old patient. They
were treated by surgical excision (13). Another case reported from
Turkey is 47 years old male patient. His history was to contact
with soil for three days during an earthquake after losing his
right molar teeth. He admitted to hospital with erosion of the
anterior wall of the right maxillary antrum. Rhinosporidiosis
was diagnosed by cytological and histopathological examinations
and the lesion was removed by surgical excision without any
recurrence in two years follow up period (12). The last case from
Turkey publishedin 2008, was a 75 years old female with grape-like
mass in her right nostril. After totally excision of the lesion that
histopathologically diagnosed as squamous papilloma, recurrence
was occurred in six weeks. It was suspected from rhinosporidiosis
and diagnosis was confirmed by histopathological examination
after total excision of the lesion and electro-cauterization of the
base of it. The patient diagnosed as Alzheimer disease five years
ago, did not have any history of previous surgery and contact with
pond water or pets (14).

CONCLUSION

Analysis of 18S ¥YRNA gene suggests that this organism is not
a fungus but rather is the first known human pathogen from a
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novel aquatic parasite branch located near the animal-fungal
divergence in the phylogenetic tree. Fredricks et al. (1) proposed
that, the natural hosts of R. seeberi are aquatic animals and
mammalian hosts acquire infection via contacting contaminated
water. This hypothesis is depending on the observations that
rhinosporidiosis is associated with exposure to water and the
agent belongs to a branch of aquatic parasites. Therefore, there is
aneed for investigation of the infection in fish in ponds and rivers
besides mammalian animals as reservoirs in disease endemic
areas as well as screening antiparasitic drugs using infected fish or
infected cell lines with nearest phylogenetic relatives of R. seeberi
in DRIPs clade.
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Ophthalmomyiasis Externa: A Case Report

Eksternal Oftalmomiyazis: Bir Olgu Sunumu
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ABSTRACT

Ophthalmomyiasis is the infestation of the eye with fly larvae. Oestrus ovis is one of the most common causes of ophthalmomyiasis
worldwide. Herein, we describe a case of external ophthalmomyiasis caused by Oestrus ovis in an 18-year-old female living in the
city centre of Istanbul and who had no history of contact with any animal.

Keywords: Ophthalmomyiasis, human, Oestrus ovis, Turkey

0z

Oftalmomiyazis géziin sinek larvalariyla olan enfestasyonudur. Oestrus ovis, Diinya'da oftalmomiyazisin en yaygin nedenlerinden
biridir. Burada, Istanbul sehir merkezinde yasayan ve hayvan temas éykiisii bulunmayan 18 yasinda bir kadin hastada Oestrus

ovis'in neden oldugu bir eksternal oftalmomiyazis tammlanmigtir.
Anahtar Kelimeler: Oftalmomiyazis, insan, Oestrus ovis, Tiirkiye

INTRODUCTION

Myiasis is a disease caused by fly larvae of the
order Diptera infesting live and dead tissues of
humans and vertebrate animals. Infestation of the
eye, ear, nose, paranasal sinuses, intestinal and
urogenital systems, are seen relatively rarely. Fly
species such as Hypoderma, Calliphora, Sarcophaga,
Gasterophilus, Cuterebra, Dermatobia are known to
cause ophthalmomyiasis (1,2). Oestrus ovis (O. ovis) is
one of the most common cause of ophthalmomyiasis
worldwide. Sheep and goats are the main hosts for
this parasite and humans are accidental hosts. These
flies are viviparious, i.e., they deposit their first instar
larvae directly at the edges of the nostrils of small
ruminants like sheep and goats. Thereafter the larvae
move into the nasal cavity or sinuses to complete their
development. After having left the host animal as
third instar larvae they pupate on the soil and become
later adult. The infestation of humans usually occurs
during close contact with animals such as sheep and
goats. It is also possible that the mature fly hits the
cornea and causes a direct damage (3).

Received/Gelis Tarihi: 20.11.2019 Accepted/Kabul Tarihi: 02.06.2020

Based on the site of infestation ophthalmomyiasis is
divided into three sub-classes: External, internal and
orbital (4). Clinical signs and symptoms also vary
depending on the location of infestation. In external
ophthalmomyiasis, larvae are observed in the cornea,
conjunctiva and eyelid, and cause conjunctivitis-like
symptoms such as redness, tearing, edema and foreign
body sensation (5). Internal ophthalmomyiasis occurs
by invasion of the larvae into the eyeball. It may cause
serious complications such as iridocyclitis, vitritis,
endophthalmitis and optic atrophy (6,7). Orbital
ophthalmomyiasis occurs by larvae penetration into
the orbit and affects ocular adnexa and optic nerve (8).
We present the case of a 18-year-old female with
ophthalmomyiasis due to O. ovis larvae. Written
informed consent was obtained from the patient.

CASE REPORT

A 18-year-old female patient presented to our clinic
with the complaint of tearing, redness and foreign
body sensation in her left eye. In examination, the
left eyelid showed mild edema and it was hyperemic,
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visual acuity was 20/20 in both eyes and intraocular pressures
were normal. Slit-lamb examination revealed that the right
eye was normal; hyperemia and chemosis were detected in the
conjunctiva of the left eye and there were many motile larvae
on the palpebral and bulbar conjunctiva (Figure 1). Fundus
examination was bilateral normal. After anesthetizing the area
with 0.5% Proparakain hydrochloride, the larvae were carefully
removed with the help of forceps and sterile cotton swab sticks.
The fornixes were controlled by inverting the eyelids. The eye was
washed with saline. The patient was started on topical antibiotic
and steroid drops. The patient was called next day for follow-up
and no new larva was seen. After 1 week, all symptoms regressed
and clinical improvement was achieved.

Larval samples were placed into formaldehyde solution for
preservation and sent to the Microbiology Department of
Cerrahpasa Medical Faculty for identification. The larvae were
identified as the first instar larva of O. ovis (Figure 2-4).

Figure 2. Oestrus ovis first instar larva (10X10)

DISCUSSION

Ophthalmomyiasis, also known as ocular myiasis, is the
infestation of eye or orbital tissues with fly larvae. Since the
main hosts of the O. ovis are sheep and goats, ophthalmomyiasis
is more often reported in people living in rural areas and in
veterinarians working in these areas. However, many cases of
ophthalmomyiasis from different class of the society have been
reported in the literature (9). In line with the literature, our
patient was an 18-year-old, living in Istanbul with no animal
contact history.

There are reports showing that O. ovis larvae can penetrate
ocular tissues and cause internal ophthalmomyiasis (10). Most
authors believe that the larvae enter the ocular layers of the
conjunctival sac by invasion (11). Some authors have claimed
(12,13) the possibility of hematogenous entry of the larva and
in one reported case the larva entered the eye through the optic
nerve head (14). The identification of the isolated larvae is of
paramount importance to better understand the damage they are
inflicting to the eye. Hypoderma species are often shown as cause
of internal ophthalmomyiasis (15).
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Figure 3. Backward oriented spines arranged in specific order
in the larval body segments (10X10)
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Figure 4. Teeth and pharyngeal scleritis of the larva (10X20)
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CONCLUSION

External ophthalmomyiasis may also be seen in people
living in big cities such as Istanbul. For this reason, external
ophthalmomyiasis should be considered when the patients are
presented with foreign body sensation and conjunctivitis-like
symptoms. Inner eyelid and fornix should be carefully examined.
In terms of ocular invasion follow-up, the identification of the
larvae is very important. The mechanical cleaning of the larvae
is of great importance regardless of the species involved. Patients
should be called back for further detection of unrecognized larvae
and detailed fundus examinations should be performed for ocular
penetration.
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Sag Ayak Tabanina Simirh Egzema Benzeri
Dokiintii: Lokalize Uyuz

Eczema-like Eruption Limited to the Right Sole: Localised Scabies
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Son yillarda artan insidansi ile dikkat ¢eken uyuz, bir ektoparazit olan Sarcoptes scabieinin neden oldugu enfeksiyéz bir deri
hastaligidir. Uyuz, nadir ve atipik formlar ile bircok deri hastaligin taklit edebilmekte, bu baglamda yanls tan1 ve tedaviler
uygulanabilmektedir. Olduk¢a nadir bir tablo olan lokalize uyuz i¢in literatirde az sayida olgu bildirilmigtir. Bu ¢alismada, 4
aylik bir kiz ¢ocugunda, tek ayak tabanina sinirh bir uyuz olgusu sunulmustur. Arastirmalarimiza gore, infantil ve pediyatrik
yas grubunda, sadece ayak tabanina siirh bir uyuz olgusu daha énce bildirilmemistir. Tek ayak tabanim etkileyen uyuz tablosu
ise simdiye dek hicbir yas grubu i¢in rapor edilmemistir. Uyuzun sira dis1 klinik tablolarinin farkinda olunmasi, erken tani ve
tedavisini miimkiin kilarak, hastaligin yol acacagi morbidite ve bulas riskinin azalmasina katk: saglayabilir.

Anahtar Kelimeler: Dermoskopi, lokalize, uyuz

ABSTRACT

Scabies is a cutaneous infectious disease caused by the ectoparasite Sarcoptes scabiei. The disease has gained attention due to
its increasing incidence in recent years. Rare and atypical forms of scabies can imitate many other cutaneous conditions. Such
unfamiliar presentations may lead to misdiagnosis and mistreatment. Localised scabies is extremely rare and only few cases have
been reported in the relevant literature. Herein, we report the case of a 4-month-old girl presenting with localised scabies limited
to the right plantar surface. To the best of our knowledge, scabies restricted to the plantar region has never been reported in the
paediatric population. Furthermore, scabies restricted to a single foot has never been reported in any age group. Awareness about
the atypical and extraordinary manifestations of scabies can lead to early diagnosis and treatment and, thus, decrease disease-
related morbidity and risk of transmission.

Keywords: Dermoscopy, localised, scabies

GiRis mevcuttur ve bu olgularin énemli bir bélumu altta
yatan immiunsipresif hastalik ile iligkilendirilmigtir
Uyuz, Sarcoptes scabieinin neden oldugu, kasintili y .
-— (2,3). Bu yazida, sag ayak tabanina sinirh ekzematz
& bir deri hastahgidir. Hastalik kisiden kigiye siklikla sriinimde 1 lar ile b basl
(®)) ] ) ) SO gorunumde lezyonlar ile bagvuran ve baslangicta
CT) direkt temas ile bulagir. Hastahk Dunya Saglk Orgiit kontakt dermatit yanlis tanisi alan bir lokalize uyuz
A tz?rafmde'lr? 20'1?y111nda "‘ihmal edilmis.’.’ hastal'lk olarak olgusu sunulmustur.
- nltele?d;rﬂmlstlli ve gehsmelkte 1E)lle:nbullkel((ieli 1;1;1( hzla
o6nemli bir saglik sorunu olarak kabul edilmektedir
(1). Bir¢ok deri hastaligim taklit edebilmesinin yam OLGU SUNUMU
sira, atipik ve farkh morfolojiler gosterebilmesi Dért ayhk kiz bebek, sag ayak tabaninda, yaklasik
nedeniyle, hastalhigin yanhs tan1 ve tedavisi s6z olarak 3 hafta 6énce fark edilen kagintisiz dékunti
konusu olabilmektedir. Literatirde, lokalize uyuz yakinmasi nedeniyle Kklinigimize yénlendirildi.
olgularimin bildirildigi oldukea az sayida olgu sunumu Hastaya baglangicta kontakt dermatit tanis:
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konulmus ancak verilen tedavilerden fayda gérmemisti. Hastanin
dermatolojik muayenesinde sag ayak tabanina sinirh hafif eritemli
papiiller ve c¢izgisel morfolojide skuamlar saptandi (Sekil 1).
Hastanin, tiim viicut muayenesinde, herhangi bir yerlesimde ek
bir lezyon saptanmadi. Lezyonlarin dermoskopik muayenesinde,
cok sayida “tinel” yapilar ile uyumlu ekskoriasyonlar ve tinel
yapilarinin ucunda Sarcoptes scabiei ile uyumlu, konik morfolojide
siyah-gri yapilar saptandi (Sekil 2). Konik yapinin izlendigi
alandan, dermoskopi rehberliginde kazinti materyali alindi.
Materyalin x400 buyime ile yapilan direk mikroskopisinde
Sarcoptes scabiei erigkin sekli ile uyumlu parazit tespit edildi (Sekil
3). Klinik ve direkt mikroskobik bulgular 1s151nda hastaya uyuz
tanisi konuldu. Yapilan tetkiklerde HIV negatif olarak saptandi ve
immiinstpresyon ile iligkili bir bulguya rastlanmadi. Hastaya ve
aile tyelerine topikal permetrin losyon tedavisi verildi ve hijyen
onerilerinde bulunuldu. Detaylandirilan aile 6ykiistiinde, babanin
yaklagik 1 ay énce tim vicut kagintis: nedeni ile bagvurdugu
merkezde uyuz tamsi aldif1 ve topikal tedavi sonrasi iyilesme
gosterdigi 6grenildi. Bu ¢caligma icin ebeveyn onami alinmigtur.

TARTISMA

Uyuzun karakteristik dermatolojik bulgulari, basta parmak
aralar, aksilla, genital bolge ve periumblikal bolge olmak tizere,
tim viicudu etkileyebilen ¢ok sayida eritemli papiil, piistul ve
vezikilleri icermektedir (4). Simdiye kadar rapor edilen atipik
dermatolojik bulgular ise, hiperkeratotik papiil ve plaklar (2),
mastositoz benzeri dokinti (5), el sirtinda Gottron paptilleri
benzeri lezyonlar (6), seboreik dermatit benzeri lezyonlar (7),
bulléz pemfigoid benzeri lezyonlar (8) ve tirnak distrofisini (4)
kapsamaktadir.

Sekil 1. Sag ayak tabanina sinirh hafif eritemli papiiller ve
cizgisel morfolojide skuamlar

Uyuz, son yillarda tlkemizde ve tum dinyada artan insidansi
ile dikkat ¢cekmektedir (9,10). Hastaligin insidansinin artisinda
savaglarin neden oldugu kitlesel gocler ve artis gosteren turizm
suclanmustir (10,11). Insidans artisma paralel olarak, son yillarda
cesitli deri hastaliklarini giigla sekilde taklit eden ve yanls tani
almasi muhtemel atipik uyuz olgu bildirimlerindeki artis da dikkat
cekmektedir. Olgumuz da lezyonlarin tek ayak tabanimna sinirh
olmas1 nedeniyle baglangicta olasi ekzematéz kontakt dermatit
olarak degerlendirilmis ancak verilen tedaviye yamt vermemesi
tizerine klinigimize yénlendirilmigti.

Lokalize uyuz olduk¢a nadir bir klinik tablodur. Bilgilerimize
gore, infantil ve pediyatrik yas grubunda, sadece ayak tabanina
sinirh bir uyuz olgusu daha énce bildirilmemigtir. Kemoterapi,
konjenital immiunolojik defektler, HIV enfeksiyonu ve mental
retardasyon, uyuzun sira digt klinik gortniimlerindeki artig
ile iligkilendirilmistir (4). Literatiirde sunulan lokalize uyuz
olgularinin ¢ogu HIV enfeksiyonu ile iligkilendirilmistir. HIV

P 3 ‘ b i 2

Sekil 2. Dermoskopik gériintiide “tiinel” yapilar ile uyumlu
ekskorie alanlar ve tiinel yapilarinin ucunda Sarcoptes scabiei ile
uyumlu, konik morfolojide siyah-gri yapilar (x20 biiyiitme)

Sekil 3. Direkt mikroskobik incelemede Sarcoptes scabiei (x400
buyttme)
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pozitif erigkin bir hastada bilateral ayak tabanlarina smirh bir
olgu (2) ve yine HIV pozitif bagka bir erigkin hastada sa¢h deri
ve ayak tabanlarim birlikte tutan bir olgu (12) bildirilmigtir.
Olgumuz, tek ayak tabanina sinirli olmasiyla oldukea sira digi bir
goriiniime sahipti ancak yapilan tetkiklerde HIV enfeksiyonu ve
baska bir immiinstipresif tablo saptanmad.

Dermoskopi, son yillarda bircok deri hastaligimin tanisinda
oldukea kullanigh ve pratik bir in vivo tani araci olarak dermatoloji
pratigindeki yerini almigtir (13). Uyuzda, dermoskopi 6zellikle
parmak aralar1 ve palmoplantar alanda saptanabilen tiinel ve
tinel ucundaki konik yapida parazit gérintiisini giiclendirerek
taniy1 kolaylastirmaktadir. Dermoskopi, taniy1 kesinlegtirmek icin
yapilan direk mikroskobik inceleme i¢cin alinan materyalin elde
edilecegi alanin tespitinde de yénlendirici olabilir. Olgumuzda da
dermoskopi rehberliginde alinan materyalin direk mikroskobik
incelemesi ile tani kesinlegtirilmigtir.

Uyuzun sira digi klinik tablolarinin bilinmesinin ve bu tip
durumlarla kargilasildiginda dermoskopik muayene yapilmasinin,
hastaligin erken tamisinin  konularak uygun tedavisinin
baslanmasina ve béylece hastaligin yol agacag: morbidite ve bulag
riskinin azalmasina katk: saglayacagin dusiiniiyoruz.
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0z

Insan toksokariazisi, insanlara Toxocara spp. larvalarmin sindirim yoluyla alinmastyla bulasan parazitik bir hastaliktir. Ozellikle
kirsal bélgede yasayanlar ve cocuklar yiksek risk altindadir. Hastalik, siklikla asemptomatik seyretmekle birlikte; oksiiriik,
ates, bas agrisi, miyalji gibi semptomlara veya lenfadenopati, graniilomatéz hepatit gibi tablolara yol acabilmektedir. Tanisinda
serolojik ve immiinolojik yontemler kullanilan toksokariazisin tedavisinde albendazol kullanilmaktadir. Bu ¢aligmada, uzun stire
hipereozinofili ve lenfadenopati nedeniyle aragtirilan ve tans: ge¢ konulan iki toksokariyaz olgusu sunulmustur.

Anahtar Kelimeler: Toksokariyaz, eozinofili, lenfadenopati

ABSTRACT

Human toxocariasis is a parasitic disease transmitted to humans by ingestion of Toxocara spp. larvae. Rural area residents and
children have higher risk for this parasitic infection. The disease is frequently asymptomatic; however, it may cause symptoms
such as cough, fever, headache, myalgia or other conditions such as lymphadenopathy and granulomatous hepatitis. Albendazole
is used for the treatment of toxocariasis diagnosed by serologic and immunological methods. Herein, we report two cases of
toxocariasis that were investigated due to hypereosinophilia and lymphadenopathy for a long time.

Keywords: Toxocariasis, eosinophilia, lymphadenopathy

GIRIS

Insan toksokariyazi, kopek nematodu Toxocara canis
ve kedi nematodu Toxocara cati larvalarinin sindirim
yoluyla alinmasiyla olusan parazitik enfeksiyondur.
Insanlar; toprak veya sudaki enfektif yumurtalarin
yiyeceklerle alinmasi, képek ve kedilerle temas,
sigir, koyun, tavuk gibi konakglarin ¢ig veya az
pismis etlerindeki larvalarin yutulmasiyla enfekte
olur (1,2). Toksokariyaz biitin diinyada gérillmekle
birlikte, kirsal bolgelerde yasayanlar ve cocuklar
daha yiiksek risk altindadir (3). Gelisen Kklinik
tablolar visceral larva migrans (VLM), okiler larva
migrans, gizli toksokariyaz ve nérotoksokariyazdir.
VLM, siklikla asemptomatik seyretmekle birlikte,
oksurtik, ates, basagrisi, miyalji gibi semptomlara yol
acabilir. Hastaligin seyri esnasinda deri lezyonlari,
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lenfadenopati, grantlomatéz hepatit, miyokardit,
artritve nefrit de gelisebilir (1,2). Tanida histopatolojik
inceleme, doku veya viicut sivilarinda larva DNA’'sinin
gosterilmesi duyarl olmakla birlikte invazif ve pratik
olmadiklarindan serolojik ve immiinolojik yéntemler
onerilmektedir (1,4). Toksokariyaz seyrinde eozinofili
gorulmektedir (5). Tedavide albendazol veya
mebendazol kullanilmaktadar.

Burada, uzun siire hipereozinofili ve lenfadenopati
nedeniyle aragtinlip, tamisi ge¢ konulan iki
toksokariyaz olgusu sunulmusgtur.

OLGU SUNUMU

Bilinen hastalik 6ykisii olmayan, ilcede yasayan 22
yasinda erkek hasta 20 gundir olan koltuk altinda
agrili sislik yakinmasiyla bagvurdu. Atesi olmayan,
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hayvanclik, bag bahge isiyle ugrasmayan hastanin ara ara olan
karin agris1 disginda ek yakinmasi yoktu. Fizik bakis: sol aksiller
lenfadenopati (4x5 cm) disinda normaldi. Bagvuruda laboratuvar
bulgulari;; beyaz kire: 11.300/mm? (eosinofil- %44,8) olup
digerleri normaldi. Periferik yayma eozinofiliyi destekliyordu
ve aragtirma siiresince eozinofili %71%e kadar yukseldi. Brucella
Wright agliitinasyon testi ve tularemi mikroagliitinasyon
testi negatifti. PPD 18 mm olan hastanin, ELISA yéntemiyle
anti-Toxoplasma IgM (-); IgG (+) (Roche Cobas; Fransa) ve
Echinococcus  granulosus immiinhemagliitinasyon (IHA) testi
negatifdi (Cellognost-Echinococcosis, Siemens, Almanya). Gaita
incelemesinde parazite rastlanilmadi. Tomografide: splenomegali
ve karacigerde multipl hipodens lezyonlar (Sekil 1); akcigerde
multipl metastaz siipheli lezyonlar; sol aksilla ve boyunda yaygin
lenfadenopati saptandi. PET-BT (pozitron emisyon tomografisi)
lenfoproliferatif hastalik; karaciger biyopsisi: yogun eozinofilik
enfiltrasyon ve eozinofilik mikroapse odaklari; aksiller lenf nodu
biyopsisi: non-kazeéz non-nekrotizan graniilamatéz reaksiyon
seklinde raporlandi. Hasta bu strecte azitromisin, amoksisilin-
klavulonat gibi non-spesifik tedavileri kullandi. Ampirik olarak
albendazol 2x400 mg baslanan hastanin ELISA yéntemiyle
bakilan anti-Toxocara Canis IgG (Ulusal Parazitoloji Referans
Laboratuvari) pozitif gelince albendazol tedavisi bes giin daha
verilerek 14 giine tamamlandi. Eozinofil seviyesi tedavi bitiminde
%13,3, alt1 ay sonra %17’ye geriledi.

OLGU SUNUMU 2

ficede 6gretmenlik yapan, ek hastaligi olmayan 46 yasinda
erkek hasta, beyaz kiire: 18.600/mm? (eozinofil- %46) olunca
eozinofili nedeniyle hematoloji servisine yatirildi. Periferik
yayma eozinofiliyi destekliyordu ve iki yillik stirecte eozinofili
%62'ye kadar yukseldi. Goruntime yoéntemlerinde; karacigerde
multipl periferik kontrastlanan lezyonlar (metastaz) ve apse
odaklar (Sekil 2); akcigerde bilateral multipl metastazla uyumlu
minimal fluoro-2-deoksi-glikoz (FDG) pozitif nodiiller saptandi.
Kemik iligi biyopsisinde eozinofili disinda patoloji saptanmada.
Endoskopi, kolonoskopi ve bronkoskopi tetkikleri normaldi.
Hematoloji tarafindan Hipereozinofilik sendrom tamisiyla 1,5 ay
steroid ve bir yil hidroksiiire verilmesi sonrasinda gériintilleme
tetkiklerinde benzer bulgular mevcuttu. Karaciger biyopsisinde:
hipereozinofiliye sekonder degisiklikler, nekrotizan graniilom

Sekil 1. Bilgisayarl tomografi: karacigerde multipl hipodens
lezyonlar (Olgu 1)

Sekil 2. Bilgisayarli tomografi: Karacigerde multipl periferik
kontrastlanan lezyonlar (Olgu 2)

varhig1 saptandi. Gin agirt alinan ¢ digk: 6rnegi incelemesinde
parazite rastlanilmadi. Echinococcus granulosus IHA (-) (Cellognost-
Echinococcosis Kit, Siemens Healthcare Diagnostics Products
GmbH, Almanya), ELISA yéntemiyle bakilan anti-Toxocara canis
IgG (+) (Ulusal Parazitoloji Referans Laboratuvari) olmas: tizerine
toksokariyaz tanisi konuldu. Daha 6nce parazitoz disiinilerek
ampirik olarak albendazol tedavisi alan hastaya toplamda bir ay
albendazol 2x400 mg verildi. Gz muayenesi ve kranial manyetik
rezonans goriintilemesi normaldi. Eozinofil seviyesi tedavi
bittikten bir ay sonra %6,8 ve 18 ay sonra normaldi.

TARTISMA

Toksokariyaz, Hastalik Kontrol ve Onleme Merkezi (CDC)
tarafindan ihmal edilen en 6nemli bes hastaliktan biri olarak
rapor edilmigtir (6). Hastalik, enfektif Toxocara yumurtalarinin
oral yolla alinmasi, larvalarin bagirsak mukozasindan dolagimla
akciger, karaciger, kas ve santral sinir sistemi gibi organlara
yayilmasiyla ortaya ¢kar (1,2). Hastaligin spesifik bulgulan
olmadigindan tanis: atlanabilir veya gecikebilir.

Siklikla toprak ve hayvanlarla temas sonras: ortaya ¢iktigindan
kirsal bolgelerde hastalik prevelansi kentsel bélgelerden yiiksektir.
Gocuklar; toprak yeme aligkanliklari, sokaklarda oynamalari,
kedi ve kopeklerle daha siki temas etmeleri nedeniyle daha riskli
gruptadir (6,7). Bir ¢aligmada kirsalda yasayan 630 hastaya
ELISA ile anti-Toxocara IgG bakilmig ve seropozitiflik %23,5
ve iyi ytkanmamis sebze, képeklerle ve toprakla temas yitksek
seropozitiviteyle iligkili bulunmugstur (3). Amerika'da 1988-
1994 yillar1 arasinda seroprevelans %13 iken, 2011-2014 yillar
arasinda %>5,1 olarak bulunmus, artan yas, erkek cinsiyet, digiik
egitim ve sosyo-ekonomik diizey ile go¢men olma durumu yiiksek
seropozitivite ile iligkilendirilmistir (4). Ulkemizde toksokariyaz
prevalansinin %7,6-28,2 arasinda degistigi, kirsalda yasayanlarda
sehir merkezinde yasayanlara ve ¢ocuklarda erigkinlere gére daha
yiksek oranda gérilldugi bildirilmistir (7-9). Bizim olgularimiz
da kirsalda yagadiklarindan toksocara ile enfekte olma olasiliklar:
yiksekti.

Tanida doku biyopsisinde larvalarin gosterilmesi en dogru
yontemdir ancak, zor ve invaziftir. Olgularimizda bagslangicta
toksokariyaz dugtintilemediginden karacigerden biyopsi yapilmus,
dokuda eozinofilik infiltrasyon ve nekrotizan graniilomlarin
varligi saptanmugtir. Bu bulgular parazitik enfeksiyon
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aragtirilmas: agisindan uyarict olmustur. ELISA ile ekskretuar-
sekretuar (TES) antijenlerine kars: olusan IgG tespiti sensitivite
ve spesifitesi yiksek (>%90) yoéntemdir (1,6,10,11). TES
antijenleri larvalarin metabolizmasi esnasinda sekrete edilen bir
grup glikoproteindir (5). ELISA ile elde edilen pozitif sonuglarin
western yéntemi ile konfirmasyonu oénerilir. Ayrica Toxocara
enfeksiyonu sirasinda, IgE ve periferik eozinofil seviyeleri artar
(5,10). Farkli caligmalarda eozinofilisi (>%10) olan hastalarda
ELISA ile Toxocara serolojisi sirasiyla %32,3- %53,4- %65 olarak
bulunmugtur (5,12,13). Western yéntemi ELISA'ya gére daha
duyarli ve iistiindir (p<0,0001) (12). Olgularimiza ELISA yéntemi
ile tam1 konulmustur. Hastalarin bagvurularinda eozinofilisi
(sirastyla; %44,8 ve %46) mevcuttu ve tedavi ile eozinofil seviyeleri
(sirasiyla; %17 ve %6,8) gerilemistir.

Goruntileme yontemlerinde karacigerde kiigiik, hipoekoik
lezyonlar goriilebilir. Bunlar non-spesifiktir ve enflamatuvar
etkenler veya granilomatéz lezyonlardan ayrlamaz (14).
Kantarcioglu ve ark. (15) karacigerde multipl hipoekoik kitleleri
olan hastaya biyopside yogun eozinofil iceren enflamatuvar
htcreler tespit ederek toksokariyaz tanisi
Olgularimizin karacigerlerindeki lezyonlar baglangicta metastaz
olarak yorumlanmig ve PET-BT cekilerek kanser taramasi bile
yapilmigti.

koymuslar.

Tedavide, klinik rezolusyon ve larvalarin beyin, géz gibi hayati
organlara géciinii azaltmak hedeflenmektedir (5). Albendazol
ve mebendazolin dokudaki larvalara etkisi sinirlidir ancak,
verilebilecek en uygun ilaglardir. Albendazol metabolize edildikten
sonra dokulara daha iyi dagilmaktadir (1). Antihelmintik
ilaglarin dozu ve tedavi siiresi hakkinda standart kilavuzlar
bulunmamaktadir. Siklikla énerilen albendazol; 800 mg/gin 5
gun veya 10 mg/kg 14 giindar (4).

SONUC

Hastaligin akla gelmemesi, nadir géruldigunin disunilmesi
ve spesifik bulgularin olmamasi nedeniyle kolayca atlanabilir.
Olgularimiz da uzun siire tani alamamus, taniicin gegen siirecte cok
fazla tetkik yapilmig ve gereksiz ila¢ kullanmiglardir. Bu nedenle
ozellikle kirsal bélgede yasayan ve agiklanamayan eozinofilisi olan
hastalarda toksokariyaz ayiric1 tanida mutlaka diistntilmelidir.
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Case Report

Mediastinal Lenfadenopati ile Prezente Olan
Pulmoner Kist Hidatik Cocuk Olgu

A Paediatric Case of Pulmonary Hydatid Cyst Presented with Mediastinal
Lymphadenopathy
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Kistik hidatik, Echinococcus adi verilen tenyanin larva formunun neden oldugu; dinyada yaygin gérilen bir zoonozdur. En sik
karacigerde, daha sonra akcigerde yerlesim gosterir. Kist riiptiirii ve sekonder bakteriyel enfeksiyon, pulmoner kist hidatikli
(PKH) hastalarda goriilen en 6nemli komplikasyonlardir. PKH; iyilesmeyen pnomoni, apse, tiiberkiiloz, timér gibi ciddi akciger
hastaliklarini taklit edebilir. Bu raporda; kronik éksiirigii olan, son zamanlarda semptomlari artan, sag akcigerde pnémoni ve 3
cm'’ye varan hiler lenfadenopatileri olan, non-spesifik pnémoni tedavisi ile diizelmeyen, PKH tanis1 koydugumuz ¢ocuk olguyu
sunduk. Bu olgu ile, diizelmeyen pnémoni ve mediastinal lenfadenopati olan hastalarda PKH'nin akilda tutulmas: gerektigi
vurgulanmigtir.

Anahtar Kelimeler: Kist hidatik, mediastinal lenfadenopati, cocuk

ABSTRACT

Hydatid cyst is a common zoonosis caused by larval forms of tapeworms called Echinococcus. The problem often occurs in the liver
or lung. Cyst rupture and secondary bacterial infection are the most important complications of pulmonary hydatid cyst (PHC).
PHC may mimic serious lung diseases such as treatment-resistant pneumonia, tuberculosis, and tumours. This report discusses
the case of a paediatric patient with PHC who presented with chronic cough, hilar lymphadenopathies up to 3 cm, and worsening
symptoms despite non-specific pneumonia treatment. Hence, PHC should be considered in patients with treatment-resistant
pneumonia and mediastinal lymphadenopathy.

Keywords: Hydatid cyst, mediastinal lymphadenopathy, children

GiRiS hemoptizi en sik kargilagilan semptomlardir. Bu
hastalarin yaklagik %60'1inda sag akcigeri ve olgularin
%50-60'inda da alt loblar1 tutar (2-4). Kistlere

sekonder bakteriyel enfeksiyon ve kist riptiri en

Kist hidatik Echinococcus adi verilen tenyanin
sebep oldugu zoonotik bir hastaliktir. Insanlarda

enfeksiyona neden olan doért tira vardiw. E. snemli komplikasyonudur. Komplike PKH, timér,

granulosus ve E. multilocularis en yaygin olanlaridir apse, tiiberkiiloz (TBC) ve iyilesmeyen pnémoni gibi
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(1). Echinococcus adli parazitin yumurtalar: insanlar
tarafindan agiz ve solunum yoluyla alinmasindan
sonra karaciger, akciger, dalak, beyin gibi i¢ organ
ve dokulara yerlesen larvalar, yavas biytuyen kistler
olustururlar ve bulunduklar1 yere goére degisen
semptomlara, nadiren 6lime neden olurlar. Pulmoner
kist hidatikte (PKH) oksiiriik, gogiis agrisi, dispne,
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ciddi akciger hastaliklarini taklit edebilir. Bu yazida
kronik ¢ksuritk semptomu olup son zamanlarda
semptomlari artan, sag akcigerde pnémoni ve 3 cm’ye
varan hiler lenfadenopatileri (LAP) olan, non-spesifik
pnoémoni tedavisi ile sikayetleri diizelmeyen, éncelikle
TBC, sarkoidoz ve malignite dusiiniilen ancak patoloji
raporu ile PKH tanis1 alan ¢ocuk olgu sunulmaktadar.
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Son 1 yildir 6ksiritk yakinmasi olan 7 yaginda erkek hasta,
oksuritk sikayetinde artma ve son 2 gundur olan ates sikayeti
ile bagvurdu. Fizik muayenesinde genel durumu iyi, viicut
s1s1 37,3 °C, nabiz 100/dakika, solunum sayis1 20/dakika idi.
Dinlemekle sag akciger alt alanlarinda solunum sesleri sola
gore daha az duyuluyordu. Diger sistem muayeneleri dogal idi.
Oda havasinda oksijen saturasyonu %96 idi. Ozgecmisinde ve
soygecmisinde herhangi bir 6zellik yoktu. Iki yil énce Suriye’den
Turkiye'ye go¢ etmislerdi. Laboratuvar incelemesinde, l6kosit
sayist 11.200/mm? (periferik kan yaymasi: %4 eozinofil, %4
monosit, %44 lenfosit, %48 parcali, blast yok), hemoglobin 12,2
mg/dL, platelet 320.000/mm?, C-reaktif protein 12,40 mg/L (0-5
mg/L) ve eritrosit sedimentasyon hizi 10 mm/saat idi. Alanin
aminotransferaz (ALT) 183 U/L, aspartat aminotransferaz (AST)
135U/L, laktat dehidrojenaz 310 U/L, urik asit 4,7 mg/dL. Akciger
grafisin de sag hiler lap ve sag alt zonda infiltrasyon mevcut idi
(Sekil 1). Toraks tomografisinde sag akciger alt lobda santrali
hipodens olan, yer yer hava bronkogrami iceren konsolidasyon,
cevre akciger parankiminde sentriasiner infiltrasyon mevcuttu.
Konsolidasyon alaninin hemen tzerinde sag hilus alt kesiminde
buyugii 3 cm capinda LAP izlendi ($ekil 2). Tanimlanan bulgular
pnémonik infiltrasyon ve 6éncelikle enfeksiyona bagh LAP lehine
degerlendirildi. Hasta pnémoni 6n tanist ile yatirilarak ampisilin-
sulbaktam ve klaritromisin tedavileri baglandi. LAP ve pnémoni
olmasi tizerine TBC yonelik yapilan tibekulin deri testi 0x0 mm
idi. Ailede TBC taramasinda 6zellik yoktu. U¢ giin art arda aglik
mide suyu (AMS) alindi. AMS’de TBC polimeraz zincir reaksiyonu
ve aside rezistan bakteri negatif idi. IgA 2,2 g/L (0,8-4,5 g/L), IgG
16 g/L (7,5-15,5 g/L), [gM 1,4 ¢/L (0,46-3,4 ¢/L), IgE 3,2 /L (0,8-
4,5g/L), Atopi testlerinde 6zellik yoktu. Viral markirlari ve brusella
serolojisi negatifti. Mycoplasma pneumoniae IgM ve IgG negatif
olarak saptandi. Malignite agisindan pediatrik hematoloji ve
onkoloji ile konstilte edildi. B-hCG<0,5 (negatif), alfa feto protein
7,73 pug/L (0-9 pg/L), néron spesifik enolaz 14,75 (0,0-16,5 pg/L)

Sekil 1. Posteronterior akciger grafisi goruntilemesinde
sag akciger hiler alanda diizgin sinirh dansiteler ve alt lob
mediobazal diizeyde konsolide alanlar izlenmektedir

normal idi. Abdominal ultrasonografik inceleme normal bulundu.
Sarkoidoz agisinda goénderilen serum anjiyotensin konverting
enzim diizeyi 50 U/L (8-52 U/L) normal. G6z muayenesi normal
idi. On dért giin antibiyoterapi alan hastanin atesi digtii, AST-
ALT degerleri normale déndi. Ancak hastanin oksiiriik ve grafi
bulgularinda gerileme olmadi. Malignite, TBC, sarkoidoz 6n
tanilar1 ile mediastinal LAP’den biyopsi planlandi. Cocuk cerrahi
tarafindan sag lateral torakotomi, alt lop wedge rezeksiyon, lenf
nodu diseksiyonu operasyonu yapildi. Operasyon materyalinin
patolojik incelemesi enfekte kist hidatik, hiperplazik lenf nodu
olarak degerlendirildi. Kist hidatik indirekt hemaglitinasyon
testi 1/160 titrede pozitif tespit edildi (>1/320 pozitif) iki hafta
sonra tekrar1 planlandi. Hastaya albendazol (15 mg/kg/giin, 2
dozda) baglandi. Hastanin ayaktan takibi planlandi.Yazili hasta
onami babadan alinmigtur.

TARTISMA

Kist hidatik tum diinyada, ézellikle kirsal kesimde, hayvancalikla
ugragilan bolgelerde daha sik goriilen énemli bir halk saghg:
sorunudur. Son zamanlarda surveyans programlari ve tanisal
yontemlerin gelistirilmesi ile tani konan olgu saymin arttig
bildirilmektedir. Hastalik en sik karaciger, ikinci siklikta
akcigeri tutmakla birlikte viicudun tiim doku ve organlarinda
goriilebilmektedir (5,6). Kist hidatik akcigerin en sik gorilen
paraziter hastahigidir (7). Cocuklarda hastaligin erigkinlerin
aksine, karacigerden daha sik akcigere yerlestigi bildirilmektedir
(8,9). Cocuklarda daha ¢ok izole akciger tutulumu seklinde
karsimiza qikmakla birlikte ayrica akcigerin negatif basina,
vaskularizasyonu ve kistin biiyiimesine izin verebilecek
sikigtirilabilir yapisi ¢ocuklarda kistin hizli buytmesini saglar
(2). Bu nedenle erigkinlere gére biiyiimeye daha egilimlidirler
ve karaciger kist hidatigi ile birlikteligi daha azdir (8-10). Olgu
serilerinde PKH en sik sag akciger ve genellikle alt loblarin tuttugu
bildirilmektedir (8,9). Bizim olgumuzda da literatirle uyumlu

Sekil 2. Toraks tomografi gériintilemede sag hiler alanda
dizgiin smirh hipodens kitle lezyonlar izlenmektedir. Ayrica
sag akciger alt lob bazal diizeyde daha buyiik boyutlarda izlenen
hipodens lezyonlar izlendi
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olarak izole akcigerde ve sag alt lob lokalizasyonunda kist hidatik
tutulumu mevcuttu.

Kist hidatik klinik 6zellikleri, kistin yeri, biyuklugi ve
komplikasyonlarin varligina baghdir. Komplike olmayan periferik
yerlesimli kiiciik kistler asemptomatik kalirken, daha bityiik kistler
kronik 6ksuriik, gogiis agrisi, dispne, kistin ani ruptiri bagh
agizda tuzlu tat, masif hemoptizi ve anaflaksi, kistin sekonder
enfeksiyonu ile ani gelisen ates ve solunum sikintis1 klinigi ile
de kargimiza cikabilir. Bulanti, kusma, kilo kaybi, istahsizlik gibi
non-spesifik semptomlar da eglik edebilir. Cocuklarda kist ¢ok
ileri boyutlarda olmasina ragmen asemptomatilk olabilir. Bunun
nedeni olarak immin cevabin zayif olmasi, erigkinlere gore
akciger parankim elastikiyetinin fazla olmasi1 varsayilmaktadir
(3-4). Bizim olgumuzun bir yildir olan kronik 6ksiiritk semptomu
mevcuttu. Cocukluk c¢aginda en sik semptom 6ksiirik olup
endemik bolgede yasayan kronik ékstiriigii olan hastalarda PKH
dugtniilmelidir.

PKH komplikasyonlars; kist riiptirii ve buna bagli anaflaksi,
pnémotoraks, sekonder bakteriyal enfeksiyon ve siiptirasyondur
(10). En o¢nemli komplikasyon riiptire olan kistin sekonder
enfeksiyonudur. Ayrica PHTde ortaya ¢ikan pulmoner konjesyon
da enfeksiyona yatkinhk olusturur (11). Enfeksiyon, kist
iceriginin dansitesini artirir ve timoér ya da apseden ayrimini
giglestirir. Bizim olgumuzda kronik ¢ksturik zemininde
gelisen ates ve okstrugiin artmasi, non-spesifik antibiyoterapi
ile semptomlarin gerilemesi sekonder bakteriyel enfeksiyon
oldugunu desteklemektedir.

Mediastinal lenfadenopati yapan hastaliklar siklikla enfeksiyonlar
(6rnegin; histoplazma, TBC) romatolojik hastaliklar (6rnegin;
sarkoidoz) ve tumérlerdir. Literatirde PKH'ye baglh hiler
lenfadenopati ¢ok nadir bildirilmistir (12-14). Issoufou ve
ark. (14) mediastinal lenfadenopatisi olan 68 hasta patoloji
sonuglarinda, %51,5 sarkoidoz, %41,2 TBC ve 1 hastada da
kist hidatik bildirmiglerdir. Seager ve ark. (12) 9 yasinda sag alt
lobda infiltrasyon ve hiler lenfadenopati olan hastanin patoloji
sonucunda kist hidatik ve lenf nodunda reaktif hiperplazi tespit
etmiglerdir. Bu literatirdeki ilk ¢ocuk olgudur. Bizim olgumuzun
da patolojisi sag alt lobda enfekte kist hidatik ve lenfoid hiperplazi
olarak raporlanmistir. PKH hastalarinda lenfadenopatinin nedeni
olarak Echinococcus antijenine yanit ya da sekonder bakteriyel
enfeksiyon varlig: dustintlmektedir.

SONUC

Kistik hidatik hastahiginin endemik oldugu bélgelerde yasayan ve
kronik 6kstiriik sikayeti olan hastalarda PKH akilda tutulmahdur.
Bu hastalarda akciger grafisi ve gerekirse batin ultrasonagragi ile
tarama yapilmalidir. Cocuklarda akciger tutulumunu daha siktir.
Bu nedenle ¢ocuklarda timér, dizelmeyen pnémoni, apse, TBC
bulgular: olan hastalarda ayiria tamida PKH dugtunalmelidir.
Kirsal kesimde yasama, képek yakin temas oykust, serolojik

testler, géruntileme yéntemleriile PKH tanisini koymak miimkiin
olup albendazol ve cerrahi tedavi ile bagarili sonug alinabilecegi
bilinmelidir. Mediastinal lenfdenopatisi olan akciger parankim
lezyonu olan hastalarda PKH akilda tutulmalidur.
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