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AMAC KAPSAM

Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kor hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylil ve Aralik
aylarinda olmak tizere li¢ ayda bir yaymnlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkce ve ingilizce'dir.

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

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

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

Tirkiye Parazitoloji Dergisi, PubMed/MEDLINE, BIOSIS-
Zoological Record, BIOSIS Previews Biological Abstracts, CABI
Abstracts and Bibliographic Databases, SCOPUS, Embase,
J-Gate, ROOT INDEXING, TUBITAK ULAKBIM TR Dizin Tiirk
Medline ve Turkiye Atif Dizini tarafindan indekslenmektedir.

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

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

Yayinci, bu gibi yazarlara ait bilgi ve goriisler icin hicbir
sorumluluk ya da ylkimliilik kabul etmemektedir.
Yayinlanan tiim icerije http:/[turkiyeparazitolderg.org/
tr/Anasayfa adresinden Ucretsiz olarak erisilebilir. Basili
kopyalar Tiirkiye Parazitoloji Dernegi Uyelerine lcretsiz
olarak dagtilir.
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Dergide acik erisim politikasi uygulanmaktadir. Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://
www.budapestopenaccessinitiative.org/ ~ kurallari  esas
alinarak uygulanmaktadir.

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

Baski lIzinleri

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

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

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

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

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

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

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

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

Statements or opinions expressed in the manuscripts
published in the journal reflect the views of the author(s)
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and not the opinions of the Turkish Society for Parasitology,
editors, editorial board, and/or publisher; the editors,
editorial board, and publisher disclaim any responsibility or
liability for such materials.

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

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

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

TURKISH JOURNAL OF PARASITOLOGY

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

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

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

® Preparation of the Manuscript

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

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

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

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

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

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

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

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

Manuscript Types

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

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

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

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

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

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

Table 1: Limitations for each manuscript type

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

Tables

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

Figures and Figure Legends

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

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

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

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

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

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

References

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

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

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

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

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

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

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

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

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

teeth. Scand J Dent Res. 1974.

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

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

REVISIONS

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

Bu sayimizi, ikisi yurtdisindan olmak iizere dokuz 6zgiin arastirma makalesi ve i¢ olgu sunumu olmak izere

12 makale ile ¢ikarmaktayiz.

Ozgiin arastrmalar arasinda; Halk Saghgr Genel Midiirligi Sitma Referans Laboratuvar’ina gelen cok sayida
8rnegin sonuglarini irdeleyen bir calisma ve eliminasyon éncesi saptanan sitma olgularinin detaylarinin verildigi
bir calisma ile koyunlarin bagirsak parazitlerini belirleyen bir calismaya yer verilmistir. Ayrica, Demodex
enfestasyonu ile ilgili iki ayri arastirma ile son yillarda alternatif tedavide yaygin olarak kullaniimaya baslanan

tibbi silikleri morfoloji olarak inceleyen bir arastirma bu say! kapsamina alinmistir.

Olgu sunumlarinda ise yine ilging bulacaginizi disindigimiz visseral leishmaniasis, oral myiasis ve kobayda
C. caviae enfestasyonunun tedavisi ile ilgili olmak izere (¢ farkli konuda olguya detayli olarak yer verilmistir.

2019 yilinda yayinladigimiz dért sayida yer alan makalelerin incelenmesinde bizlere yardimei olan hakem

hocalarimiza ve yardimci editér arkadaslarimiza minnet ve tesekkirlerimi belirtmek isterim.

Dergimize génderilen yazilarda SCI/SClExpanded kapsaminda olan dergilerde yapacaginiz yayinlarda
dergimizde yer alan makalelere ahf yapilmasinin, dergimizin bu endekse basvuru sirecinde biyik nem
tasidigini yeniden belirtmek isterim. Bilim alanimizin en 6nemli unsurlarindan ve bizleri giclendiren araclarindan
biri olan “Tirkiye Parazitoloji Dergisi‘nin” bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararli

olmasml umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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In-Silico Identification of the Best Compound
Against Leishmania infantum: High Throughput
Screening of All FDA Approved Drugs

Leishmania infantuma Karst En Iyi Bilesimin Silico Olarak
Tarmmlanmast: Tiim FDA Onayh llaglarin Yiiksek Verimli Tarama

® Jasem Saki', ® Farnoush Shadnoush?, ® Reza Arjmand 2, ® Fakher Rahim?

!Cellular and Molecular Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
2Department of Medical parasitology, School of Medicine, Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran

*Thalassemia and Hemoglobinopathies Research Center, Health research institute, Jundishapur University of
Medical Sciences, Ahvaz, Iran

[@IRnTEYsstal Pt Saki J, Shadnoush F, Arjmand R. Rahim E In-Silico Identification of the Best Compound Against

Leishmania infantum: High Throughput Screening of All FDA Approved Drugs. Turkiye Parazitol Derg 2019;43(4):158-64.

ABSTRACT

Objective: Current in-silico research was designed and administered for the screening of 20000 Food and Drug Administration-
approved drug compounds with the goal of finding promising drugs against lipophosphoglycan (LPG) and y-glutamylcysteine
synthetase (y-GCS) of Leishmania infantum.

Methods: After the protein sequence of both targets was taken, the 3D structures of protein of interest were predicted and
validated. Molecular docking was done among the two putative targets (LPG and y-GCS) and approved compounds were selected
using AutoDock 4.2 program to predict ligand-receptor interactions.

Results: After docking experiment was done on 20000 drug compounds, a total number of seven ligands, two for y-GCS receptor

and five for LPG receptor, were assigned as novel, potent anti-leishmanial drugs based on their binding affinity and energy. Of
those, five ligands possessed cytotoxic and anti-cancer characteristics and showed good binding capacity to LPG receptor with
D iing UP to 8.5 keal/mol more negative; while two compounds showed good binding capacity to glutamyl receptor with A
up to 7.8 kcal/mol more negative.

Conclusion: The latest software-based methods are powerful tools for scanning and predicting new peptide templates specific

to biological targets in organisms for new drug discovery. However, the use of in vitro and in vivo techniques is a requirement for

Gbinding

better evaluation of the potential of projected ligands with the help of in-silico approaches, identifying molecular mechanism of
action of the more active compounds is possible. This can help in defining the most likely molecular target, so that the subsequent
optimization using in vitro and in vivo techniques can be undertaken.

Keywords: In-silico, lipophosphoglycan, y-glutamylcysteine synthetase, molecular docking, cytotoxic and anti-cancer activity

0z

Amag: Mevcut in-silico aragtirmasi, Leishmania infantum lipofosfoglikan (LPG) ve y-glutamilsistein sentetazina (y-GCS) kars:
umut verici ilaglar bulmak amaciyla 20000 Gida ve {la¢ Idaresi onayl ilag bilesiklerinin taranmast i¢in tasarlandi ve uyguland.
Yontemler: Her iki hedefin protein sekansi alindiktan sonra, 3D yapilar: tahmin edildi ve dogrulandi. Molekiiler yerlestirme
iki varsayilan hedef (LPG ve y-GCS) arasinda yapild: ve ligand-reseptér etkilesimlerini tahmin etmek i¢in AutoDock 4.2 programi
kullanilarak onaylanmus bilegikler secildi.

Bulgular: Yirmi bin ila¢ bilesigi iizerinde deney yapildiktan sonra, y-GCS reseptérii i¢in iki ve LPG reseptéril icin beg olmak tizere
toplam yedi ligand, baglanma afiniteleri ve enerjilerine gore yeni, gii¢lii anti-leishmanial ilaglar olarak belirlenmigtir. Bunlardan
5 ligand 8,5 kcal/mol'e kadar daha negatif A, ., ile LPG reseptériine iyi baglanma kapasitesi gésteren sitotoksik ve anti-kanser
6zelliklere sahipti. Bunlardan 2 ligand, 7,8 kcal/mol’e kadar daha negatif A ile glutamil reseptoriine iyi bir baglanma kapasitesi
gosterdi.

Sonug: En yeni yazilim tabanh yéntemler, yeni ilag kesfi i¢in organizmalarda biyolojik hedeflere 6zgit yeni peptid sablonlarim
taramak ve tahmin etmek i¢in gii¢li araglardir. Bununla birlikte, in vitro ve in vivo tekniklerin kullanimi, éngériilen ligandlarin
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potansiyelinin daha iyi degerlendirilmesi icin bir gerekliliktir. In-silico yaklasgimlarm yardimi ile daha aktif bilesiklerin molekiiler diizeyde etki
mekanizmasininin tanimlanmasi mimkiin olmaktadir ve bdylece en olasi molekiiler hedef belirlenebilmekte ve in vitro ve in vivo teknikleri kullanarak

sonraki optimizasyon yapilabilmektedir.

Anahtar Kelimeler: In-siliko, lipofosfoglikan, y-glutamilsistein sentetaz, molekiiler yerlestirme, sitotoksik ve anti-kanser aktivitesi

INTRODUCTION

The protozoan parasites of Leishmania spp. are the causative agents
of a neglected disease called leishmaniasis, being considered as a
significant health concern in tropical and subtropical regions of
the world (1). This infection usually disseminates via the bite of
a female sand fly and renders different clinical manifestations
from cutaneous ulcers to mostly pernicious visceral leishmaniasis
(VL) (2). Approximately, one hundred nations have documented
leishmaniasis infection with 350 million at-risk individuals
residing in endemic territories. As a global perspective, 12 million
people areinfected and the incidence rates for VL is calculated to be
0.2-0.4 million cases annually (3). Over ninety percent of VL cases
occur in six countries, including Brazil, India, Sudan, Bangladesh,
South Sudan and Ethiopia (4). Multiple factors are involved in
the incidence of leishmaniasis, comprising sandfly and reservoir
control issues, increased traditional traveling, suppressed host
immunity due to disease complications and some drugs, lack
of efficacious immunoprophylaxis as well as drug resistance to
traditional therapies (5,6). It has been disclosed that currently
administered anti-leishmanial drugs are costly and may possess
toxicity and develop drug resistance; hence, it is an urgent need
for the development of novel, safe and affordable drugs to combat
leishmaniasis (7,8). Approved drugs, especially those approved by
Food and Drug Administration (FDA), have favorable or validated
pharmacokinetic properties and toxicological profiles, and the
repositioning of existing drugs for new indications can potentially
avoid expensive costs associated with early-stage testing of the
hit compounds (9). The fundamentals of drug discovery rely on
the determination of a distinct protein and/or metabolic pathway
specific to the pathogen (10). Bioinformatics is a computer-
based interdisciplinary approach for various inter-molecular
prediction purposes such as peptide-receptor interactions
(11). Recognizing structure-activity associations using in-silico
screening would efficiently lead us to identify specific drug
targets for such neglected infections (12). The conventional drug
discovery needs about 14 year and approximately 2.5 billion USD
to approve and launch a new drug. To overcome time and cost
obstacles to conventional drug discovery the process of assessing
new indication for existing and approved drugs called drug
repositioning (DR), has been introduced so far. Through taking
advantage of drugs already in clinical use for other indications
or drugs that have cleared early safety phases of trials, DR can
reduce the time and cost of the drug discovery process. Several in-
silico approaches have been established to apply the DR, including
omics-based and molecular docking based approaches.

Trypanothione is a crucial molecule in the initial confront with
host macrophages, neutralizing their reactive oxidative species
and redox potential maintenance (13,14). During its biosynthesis,
the enzyme y-glutamylcysteine synthetase (y-GCS) catalyses the
first and rate-limiting phase and possess imperative action in
parasite survival, rendering it as a considerable drug target (15,16).
In contrast to other trypanosomatid species, the glycocalyx
of Leishmania parasites constitutes of phosphoglycosylated
glycans anchors of glycosylphosphatidylinositol (GPI). One of

the most outstanding glycoconjugates of the Leishmania surface
membrane is lipophosphoglycan (LPG) (17). This molecule may be
an appropriate drug target since it is a strong agonist of toll-like
receptors, inhibits the activation of protein kinase C, harnesses
complement system and damages phagolysosome maturation (18).
In this experimental study, we aimed to investigate in-silico
anti-leishmanial activity of 3358 FDA-approved compounds
against above-mentioned drug targets of Leishmania infantum (L.
infantum) and compared to amphotericin B and glucantime.

METHODS

Template Selection and Confirmation

At first, the FASTA format of amino acids sequences of LPG
(Uniprot ID: A414C9) and y-GCS (Uniprot ID: A4HY37) for L.
infantum were gathered from the UniProt Database (https://www.
uniprot.org), and was used in BLAST analysis. Then, a program
search protein databases using a protein query called BLASTP
was run against the protein data bank to find a three-dimensional
(3D) determined structure according to the best alignment
scores. Subsequently, respective 3D structural models for both
molecules were created using Swiss-Model online software
(https://swissmodel.expasy.org), then validated by Protein
Model Portal (https://www.proteinmodelportal.org), saves v5.0
(http://servicesn.mbi.ucla.edu/SAVES/), and Protein Structure
Evaluation Suite & Server (http://www.prosess.ca) web servers.

Figure 1. Schematic workflow for finding potential drug,
ligands and receptors specific to the L. infantum receptor
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Finally, the selected protein was simulated using GROMACS 5.1.3
software (19) for 100 ns base on the ABMERO3 force field. The
flow diagram of finding potential drug, ligands and receptors
specific to the L. infantum receptor has given in details (Figure 1).

Ligands Library Preparation

We used a method for template and FDA approved drug selection
that we conducted and published previously (20). In brief,
20000 FDA approved drugs were randomly extracted from
the ZINC database and tested against two selected receptors.
For comparative study, the 3D structure of two known anti-
leishmanial drugs from Drug Bank (https://www.drugbank.ca)
and PubChem (https://pubchem.ncbi.nlm.nih.gov) databases
were screened and appointed. Thus, a library of potential
ligands was built. Also, two drug targets and FDA-approved drug
compounds were prepared for molecular docking. Alligands in the
pdbqt format were retrieved using openbabel software and their
energy was minimized by MMFF94 force field.

Virtual Screening, and Control Setting

In this study, we used structure-based virtual screening, a
computational-aided technique used in the early-stage drug
discovery campaign to search a chemical compound library for
novel bioactive molecules against a drug target of interest (21).
We used PyRx Software for virtual screening procedure. All 20000
selected FDA-approved drugs were docked using AutoDock Vina
in PyRx 0.8 (22). These drugs with their chemical structure,
physical properties, and clinical indications have been retrieved
from various public databases, including PubChem , CheEMBL,
DrugBank, and DrugCentral (23). Glucantime and amphotericin
B were used as control drugs in our experiment because they are
standard treatment options for VL.

Molecular Docking

The AutoGrid section of AutoDock tools was employed to compute
the grid maps of all LPG and y-GCS molecules, taking into account
large enough ones to include surface and active site. AutoDock
4.3 software was used for docking the chosen drug compounds
into the active site of LPG and y-GCS. The Lamarckian genetic
algorithm-based AutoDock 4.2 was applied for ligand-receptor
interactions. To increase docking efficiency, the total number of
63800 runs were performed for each drug target. Upon yielding
docking values, cluster analysis was fulfilled in accordance with
the root mean square (0.5A).

The ligands were sketched and geometrically minimized using
ACD Chemsketch (www.acdlabs.com) and Marvin Sketch (www.
chemaxon.com), respectively. The ligands and proteins were then
prepared using AutoDock Tools 1.5.6 (www.autodock.scripps.
edu). The proteins were added with polar hydrogen and given
by Kollman charge, whereas the ligands were given by Gasteiger
charges. The grid was centered on each protein binding site and
the docking was then performed using AutoDock Vina embedded
in PyRx version 8.0 (www.autodock.scripps.edu). The hit of
protein was selected based on the lowest mean of free energy
of binding (D G,, ), whereas a combination of a low D G__, and
hydrogen bond interaction was considered to select the hit of the
ligand. The selected docking pose was visualized using discovery
studio 3.5 (www.accelyrs.com).

In the following, AutoDock Vina and AutoDock 4.2 were assigned
to calculate free energy charge of binding and binding affinity.
Below equation corresponds to computation of estimated free
energy charge of binding: (6)

estimated free energy charge of binding=torsional free energy of
ligand + final inter - molecular energy

Molecular Dynamic (MD) Simulation

After preparing the template and ligands, the prepared
conformations were used as the initiating structure
for molecular dynamic (MD) simulation. The acquired
conformation of MD, as well as the docked ligands, were
engaged in the MD simulation process. All MD simulations
were done using the GROMACS 5.1.3 software package
and the AMBERO3 force field, in a box with dimensions of
96x95x100 A. The force field parameters were acquired from
the antechamber module (22) of the Amber program, using the
GAFF force field (23). Partial charges of the ligands were assigned
using the AM1-BCC model (24), and an energy minimization
method was performed. After energy minimization, a position
restraint process was accomplished in association with NVT and
NPT ensembles. Finally, the selected protein was simulated using
GROMACS 5.1.3 software (19) for 100 ns base on the ABMER03
force field.

RESULTS

In total, three and seven templates were predicted using Swiss-
model for LPG and y-GCS, respectively. The best model for LPG
was the second model, whereas the best one for y-GCS was the first
template, with XP_001468657.1 vs XP_001464978.1 sequence
identities, e-values of 1.18962e-124 vs 2.26415e-140 and final
total model energies of -12670.841 kJ/mol vs -12892.576 kJ/mol
(Figure 2A and 2B).

Figure 2. A) The LPG model from L. infantum using homology
modeling software, B) The y-GCS model from L. infantum using
homology modeling software. The upper, left figure shows the
prepared model for the receptor of interest, the upper, right

figure shows model validation with ERRAT, the bottom left
figure shows Ramachandran plot with the percentage of amino
acids in favored and allowed regions, and the bottom, right
figure shows the detail of model local quality
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Model validation was also done and Ramachandran plots were
calculated for LPG and y-GCS, suggesting 99.1% vs. 97.4% "
residues in the allowed region, respectively. According to ERRAT g
program results, the total quality factors of provided models for ®
LPG and y-GCS were as 91.912 and 91.008, respectively. Chemical E’
properties of selected FDA-approved compounds were given in 2 © @ e o s E =
detail in Table 1.
After the accomplishment of docking on 20000 drug compounds, o
a total number of seven ligands, two for y-GCS receptor and five =
for LPG receptor, were assigned as novel, potent anti-leishmanial -03 2
drugs based on their binding affinity and energy (Table 2). ;é' g
Of these, five ligands possessed cytotoxic and anti-cancer = ® i - o ¥ i o
characteristics that showed a good binding capacity to LPG =
receptor with A G, . up to 8.5 kcal/mol more negative (Figure g
2A, C, D, E); while, two compounds showed good binding capacity 5 D
to Glutamyl receptor with A G . ~up to 7.8 kcal/mol more T’, E © - © N s 9 @
negative (Figure 3A and B) . The selected compound 186 inserted 2 © S o I o 3 o
in the hydrophobic pocket created by Met237, Val241, Ser254, g 2 @ % ©» w b 3 %
and Gly260, as shown in Figure 2A. The compound 427 inserted
in the hydrophobic pocket created by Thr104, Lys107, Met237, o
Thr238, and Val241, as shown in Figure 2B. The compound 446 <
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Figure 3. A) Experimental ligand no. 186 (zincl86) that
showed H-binding to LPG receptor, B) experimental ligand no. o~
427 (ZINC427) that showed H-binding to lipophosphoglycan £ =
(LPG) receptor C) experimental ligand no.446 (ZINC446) forms 2 [ E " - ®
H-bond with LPG receptor, D) experimental ligand no.478 2 E _g' '7'3 g 2 3 $ ; :l*h 3
(ZINC478) forms H-bonds with LPG receptor, E) Experimental g E8E| = @ <5 5 0 5 )
ligand no.767 (ZINC767) that showed H-binding to LPG g
receptor form L.infantum. The selected compound 183 inserted % a
in the hydrophobic pocket created by Gly321, Val381, Ser474, 2 -‘g =
Gln479, and Arg498, as shown in Figure 3A. The compound < ! E §
648 inserted in the hydrophobic pocket created by Pro91, S '§‘ § 8| g E 3 N =y N 0
Leul89, Glul92, Ser474, and Trp477, as shown in Figure 3B. I < &g 9 o 0 o o © o
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GCS: Glutamylcysteine synthetase
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Table 2. Report of potential anti-leishmanial new drugs using docking results

Potential cytotoxic and anti-cancer property

A non-steroidal anti-inflammatory drug

A non-steroidal anti-inflammatory drug

Potential cytotoxic and anticancer property

Potential cytotoxic and anticancer property

Antimony salt of meglumine that is used in the

Antimony salt of meglumine that is used in the
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inserted in the hydrophobic pocket
created by Vallll, Thrl66, Tyrl69,
Met253, and Gly257, as shown in
Figure 2C. The compound 478 inserted
in the hydrophobic pocket created
by Thr104, Lys107, Alal10, Ser254,
and Gly257, as shown in Figure 2D.
The compound 767 inserted in the
hydrophobic pocket created by Thr48,
Leu82, Met92, Leul95, and Asn260, as
shown in Figure 2E.

DISCUSSION

The routine medications used
against VL usually entail cytotoxicity,
discomfort, and development of
resistant strains (7,24-26). Hence,
peptides with various metabolic
activity may be considered as
potent vaccine candidates and drug
targets (27,28). During the invasion,
Leishmania expresses a wide spectrum
of proteins with different metabolic
and/or pathogenic activity (29,30). A
number of such proteins have been
discerned as drug targets for modern
leishmaniasis treatment, including
dihydrofolate reductase, pteridine
reductase enzymes, protein kinases
and topoisomerases (6,31,32). With
respect to the function of y-GCS
and LPG in immune evasion and
parasite survival (15,18), we selected
them as robust drug targets in our
investigation, which hadn’t been
assessed previously. As the most
plentiful ~ GPI-anchored molecule
of Leishmania promastigotes, LPG
has been proved to be central to
complement inhibition, macrophage
entrance, transformation to
amastigote form and tolerance to
hydrolytic and oxidant circumstances
(33). The thiol redox metabolism
is one of the outstanding genetic
hallmarks of Leishmania (34).
Trypanothione [T (SH),] system
constitutes a considerable part of
reduced thiols, which equips the
parasite to withstand drugs with
antimonial elements (35-37). The
first step of T (SH), biosynthesis is
catalyzed by y-GCS enzyme, which has
alsobeenidentified in an evolutionary-
related organism, Trypanosoma brucei
(T. Brucei) (34,38). Wild resistant
isolates (39) or cultivated Leishmania
parasites (40) have been shown to
overexpress or amplify the y-GCS
gene. Furthermore, RNAi knock-down
of the respective gene resulted in cell
death of T. brucei (41). These findings
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highlight the significance of y-GCS, the important rate-limiting
catalyzer of glutathione biosynthesis, as a compelling drug target
for modern leishmaniasis treatment options.

The “in-silico” analysis which stands for computer-based biological
experiments, is a state-of-the-art and accurate method to
discover exclusive bioactive compounds, which may represent
novel metabolic pathways and/or a powerful affinity to a
certain target (42). In this sense, several studies have identified
unprecedented molecules for various drug targets in Leishmania,
such as pteridine reductasel, tryparedoxin peroxidase and sterol
biosynthesis (43-48), as well as in other single-celled eukaryotes
enclosing Toxoplasma gondii, Cryptosporidium hominis, Plasmodium
and Trypanosoma cruzi (49-51). Current in-silico investigation
was aimed to screen and predict the anti-leishmanial potency of
3358 FDA-approved compounds against both drug targets in L.
infantum in comparison to amphotericin B and glucantime for the
discovery of new biochemical molecules. Using computer-aided
tools, only seven out of 3358 tested compounds were qualified to
be abiologicalligand for our targets, three with anti-tumor activity
and the others with anti-inflammatory features. Approving the
antiprotozoal activity of certain compounds with anti-cancer or
anti-inflammatory properties is one of the significant advances.
The putative cytotoxicity induced by anti-cancer compounds in
Leishmania may arise from the truth that both tumor cells and
parasites assign biochemical analogies, which impact DNA and
polyamine metabolism, glucose catabolism and the pathways of
protein kinases (52). Similar to apoptosis pathway of multicellular
livings, a fascinating mechanism of programmed cell death has
also been recognized in protists such as Leishmania spp., which
could be a rational explanation for outlandish anti-leishmanial
effects of some antitumor substrates (53,54). So far, a number
of anticancer drugs with various mechanisms of action have
been tested for the aim of leishmaniasis treatment in vitro and
in vivo, including doxorubicin (interaction with DNA), aniline-
acrydines (topoisomerase II inhibition), phospholipid analogues
(lipid metabolism inhibition and cell membrane destruction),
8-hydroxyquinolines (inhibition of electron transfer chain)
and sunitinib (tyrosine kinase inhibitor) (32). Among these,
tamoxifen, raloxifene, imiquimod, imatinib and sunitinib
possessed good results in leishmaniasis animal models and are
appropriate candidates for further evaluations (32). The efficacy
of some anticancer protein kinase inhibitors was evaluated by
Sanderson et al. (55), showing sarafenib, lapatinib and sunitinib
as bioactive compounds against L. donovani amastigotes in murine
macrophages. In the context of anti-leishmanial activity of anti-
inflammatory drugs, few compounds have been examined and
less is understood regarding how they would impress the parasite
molecular targets. For instance, murine systematic leishmaniasis
was shown to be inhibited by acetyl salicylic acid-induced nitric
oxide immunomodulation (56); however, this finding doesn’t
indicate a ligand-target interplay. Thus, the impact of anti-
inflammatory drugs on potent Leishmania drug targets requires
further in-silico and in vitro excavation and is still open to
question.

In total, high-throughput computer-aided analyses showed us a
number of anti-inflammatory and anti-cancer compounds with
anti-leishmanial activity, according to their well-established
interaction to the respective parasite ligands (y-GCS and LPG).
However awaits in vitro, in vivo and clinical validations, such
repurposed compounds would inhibit the parasite survival
more efficiently than control drugs, as confirmed by in-silico
investigations and obviates the need for current costly drugs with
significant side effects.

CONCLUSION

With the advent of the computer era, software-based tools have
paid a huge contribution in accurate predictions, comprising
epitope mapping, drug-target interactions, etc. This cutting-edge
method helps us to screen and predict novel peptide templates
specific to biological targets in organisms leading to novel
drug discovery. The present study demonstrated seven potent
antileishmanial ligands out of 20000 FDA-approved explored
compounds exist for LPG and y-GCS drug targets. Although, in
vitro and in vivo confirmations are also an inevitable requisite for
further assessment of the potentiality of the predicted ligands.
With the help of in-silico approaches identifying the molecular
mechanism of action of the more active compounds was possible;
thus, could define the most likely molecular target, so that the
subsequent optimization using in vitro and in vivo techniques can
be undertaken.
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ABSTRACT

Objective: Although the disease has been eliminated in Turkey malaria continues to be a threat due to increase in the number of
people coming from or going to countries where the disease is endemic. In this study, we aimed to evaluate blood smears sent to
the National Malaria Reference Laboratory within the malaria surveillance system.

Methods: From March 2016 to July 2018 a retrospective study was conducted to compare the results of Malaria Reference
Laboratory and Public Health Laboratories. A total of 16.827 blood stains were sent to our laboratory for approval.

Results: In Public Health Laboratories, 315 (1.88%) of the smears were positive, 16.510 (98.12%) were negative, and in the
National Malaria Reference Laboratory 252 (1.50%) were positive, 16.466 were negative. In the Public Health Laboratories,
one of the two samples considered to be malaria suspected was positive in the National Malaria Reference Laboratory and one
was negative. In Public Health Laboratories 35.88% of smears were P. falciparum, 27.30% were Plasmodium spp., 20.96% were P.
vivax, 14.92% were mixed infection, 0.63% were P. malariae, 0.31% were P. ovale, and in the Reference Laboratory 49.60% were
Plasmodium spp., 29.37% were P. falciparum, 16.27% were P. vivax, 4.36% were mixed infection, 0.40% were P. malariae.
Conclusion: In order to malaria surveillance system to be maintained in a healthy manner, preparation, staining, coding,
packaging, transportation of blood slides is very important. Also if necessary, continuing training of laboratory staff working in
malaria diagnosis is crucial.

Keywords: Malaria, Plasmodium, surveillance, microscopy, public health

0z

Amag: Tirkiye'de elimine edilmis olmasina ragmen sitma, hastahigin endemik oldugu tilkelerden gelen veya bu iilkelere giden
insanlarin sayisindaki artig nedeniyle bir tehdit olmaya devam etmektedir. Bu ¢alismada, sitma siirveyans sistemi kapsaminda
Ulusal Sitma Referans Laboratuvari'na génderilen kan yaymalarinin degerlendirilmesi amaglanmigtir.

Yontemler: Mart 2016 ile Temmuz 2018 arasinda Ulusal Sitma Referans Laboratuvar: ve Halk Saghg: Laboratuvar’larinin
sonuglarini kargilagtirmak icin retrospektif bir ¢caligma yapilmigtir. Laboratuvar'imiza dogrulama icin toplam 16,827 kan yayma
6rnegi gonderilmigtir.

Bulgular: Halk Sagligi Laboratuvarlari'nda preparatlarin 315’1 (%1,88) pozitif, 16.510’u (%98,12) negatif olarak degerlendirilirken,
Ulusal Sitma Referans Laboratuvar’nda 252’si (%1,50) pozitif, 16.466’s1 negatif olarak degerlendirildi. Halk Saghg
Laboratuvarlar’'nda sitma siipheli olarak degerlendirilen iki 6rnekten biri Ulusal Sitma Referans Laboratuvari'nda pozitif, biri
ise negatif olarak degerlendirildi. Halk Saghg: Laboratuvarlari’'nda pozitif olarak belirlenen preparatlardan %35,88'1 P. falciparum,
%27,30’u Plasmodium spp., %20,96’s1 P. vivax, %14,92’si miks enfeksiyon, %0,63’ti P. malariae, %0,31’i P. ovale olarak belirlenirken,
Referans Laboratuvarda %49,60"1 Plasmodium spp., %29,37’si P. falciparum, %16,27’si P. vivax, %4,36’s1 miks enfeksiyon, %0,40’1 P.
malariae olarak belirlendi.

Sonug: Sitma surveyans sisteminin saglikli bir sekilde yiirtitiilebilmesii¢in kan yaymalarinin hazirlanmasi, boyanmasi, kodlanmast,
paketlenmesi, taginmasi ¢ok énemlidir. Ayrica gerektiginde sitma tanisi koyan laboratuvar personelinin egitimi ¢ok 6nemlidir.
Anahtar Kelimeler: Sitma, Plasmodium, surveyans, mikroskopi, halk saghg:
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INTRODUCTION

Turkey islocated in the middle of the land called the World Island,
consisting of Asia, Europe and Africa, and in the subtropical
zone near Caucasia, Balkans and Middle East. Malaria has been
one of the most significant diseases in Anatolian history where
Plasmodium vivax (P. vivax), Plasmodium malariae (P. malariae) and
Plasmodium falciparum (P. falciparum) were the causative agents
of autochthonous transmission (1). Malaria has been a notifiable
disease since 1930 and all the health institutions are required
to report all the malaria cases (2). In 1946, the Directorate of
Malaria Control was set up under the Ministry of Health and
Social Assistance (3). Turkey, active surveillance founded in 1957
by launching the National Malaria Eradication Program, and this
led to the 1970 control of infection (1). Active case detection
through house-to-house visits by sanitarians (every two weeks
during the transmission season and once a month at other times)
included within the surveillance system. Every clinical malaria
case is confirmed by testing in quality-controlled laboratories,
supervised by a national Reference Laboratory (3). In 1983
the eradication program was replaced with a “Malaria Control
Program”. After the implementation of this program the highest
number of cases with malaria was reported as 84.345 in 1994.
After 1995, the number of malaria cases showed a regular decline
down to10.224in 2002 (1). Turkish Ministry of Health launched a
big-scale health policy entitled “Health Transformation Program”
in 2003, with an aim to supply more efficient and higher quality
health services. With regards to the planning and delivery of
these services, the priority has been given to the preventive
means, Primary Health Care Services has been strengthened
and on issues like proper functioning of Public Health Services
and the efficient control of epidemic diseases has been focused.
After the establishment of Health Transformation Program,
the number of malaria cases has been on regular decline after
2003, down to 796 in 2006. Consequently, considering that the
optimum conditions for malaria eradication have been achieved
in Turkey, Tashkent Declaration was signed and approved by the
Ministry of Health in 2006 and the current program was changed
to “Malaria Elimination Program of Turkey” (1). The Malaria
Elimination Program adopted a comprehensive and integrated
approach, directing interventions to the main components of the
epidemiological process-source of infection, mode of transmission
and receptive population. Turkey’s strong political commitment
was backed up by the necessary operational and technical capacity
to achieve interruption of transmission and maintain results (3).
Turkey has eliminated the disease but malaria continues to be a
threat due to increase in numbers of the people coming from or
going to the countries where the disease is endemic and increased
risk of expansion of vector habitats as a result of climate change
which may make the conditions favorable for reintroduction
of local malaria transmission. Primary laboratory diagnosis of
malaria is conducted at all clinical laboratories at governmental
and private hospitals and outpatient clinics as well as at the Public
Health Laboratories. Every clinical malaria case is confirmed
by testing in quality-controlled laboratories, supervised by a
National Reference Laboratory. Laboratory quality assurance and
control is carried out by L1 type Public Health Laboratories and by
National Malaria Reference Laboratory. Evaluated blood samples
by L2 type Public Health Laboratories send all positives and 20%
of negative ones to L1 type Public Health Laboratories. L1 type
Public Health Laboratories, on the other hand, send all positive

slides and 20% of those which were evaluated as negative in L2
type Public Health Laboratories to the National Malaria Reference
Laboratory for confirmation (4). Since 2012, the National Malaria
Reference Laboratory, Microbiology Reference Laboratories
Department of the Turkish Public Health Institute has been used
as a national reference laboratory, re-confirming positive smears
and examining 20% of the negative smears already cross-checked
in the control laboratories (3).

In this study, we aimed to evaluate blood smears sent to the
National Malaria Reference Laboratory within the malaria
surveillance system.

METHODS

Afterblood samples are collected by active and passive surveillance,
they are evaluated by L2 type Public Health Laboratories and all
positives and 20% of negative ones are sent to L1 type Public
Health Laboratory. L1 type Public Health Laboratories, on the
other hand, send all positive slides and 20% of those which were
evaluated as negative in L2 type Public Health Laboratories to the
National Malaria Reference Laboratory for confirmation.

In this retrospective study malaria test results of Provincial Public
Health Laboratories and National Malaria Reference Laboratory in
Turkey from March 2016 to July 2018 were analyzed. The records
of National Malaria Reference Laboratory evaluated by means of
compliance with the Provincial Public Health Laboratories results.
Excel file was used to evaluate the data of the samples. This study
follows the principles of the Declaration of Helsinki.

RESULTS

Of the 16.827 blood smears, 20 smears sent to our laboratory
for confirmation between March 2016 and July 2018 were
found to be broken which made the evaluation impossible and it
was found that 97 (0.58%) smears did not reach our laboratory
despite being included in the sent lists. When monthly dispatches
were evaluated, it was determined that 13 of the 17 provinces
(76.47%) regularly send and 4 provinces (23.53%) irregularly
send the blood slides. It was determined that 7 (53.85%) of the
dispatched provinces did not encode the smears as determined or
that there were differences between smears and list’s codes and 6
of them (46.15%) coded as determined. The results of evaluation
of laboratories are given in Table 1. In Public Health Laboratories,
315 (1.88%) of the smears were positive, 16.510 (98.12%) were
negative, and in the National Malaria Reference Laboratory
252 (1.50%) were positive, 16.466 were negative. In the Public

Table 1. Evaluation of laboratories results

Number Number of
of positive | negative Total
smears smears

Provindal 16.510 (98.12%)

laboratories (Public 315 (1.88%) 16.825*
Health Laboratories)

National Malaria

Reference 252 (1.50%) 16.466 (97.85%) | 16.827°
Laboratory

*Two smears were evaluated as suspicious in the province (one was positive
in the Reference Laboratory and the other was negative), "109 smears were
considered incomplete in Reference Laboratory due to inappropriate slide
preparation (97) and broken smears (12)
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Health Laboratories, one of the two samples considered to be
malaria suspected was positive in the National Malaria Reference
Laboratory and one was negative. Parasite species-level results of
the smears that are considered as positive are given in Table 2. In
Public Health Laboratories 35.88% of smears were P. falciparum,
27.30% were Plasmodium spp., 20.96% were P. vivax, 14.92% were
mixed infection, 0.63% were P. malariae, 0.31% were P. ovale,
and in the Reference Laboratory 49.60% were Plasmodium spp.,
29.37% were P. falciparum, 16.27% were P. vivax, 4.36% were mixed
infection, 0.40% were P. malariae. Compliance of the evaluation
results of the laboratories is indicated in Table 3.

DISCUSSION

Besides irrigated agriculture, resistances to anti-malarial drugs
and to insecticides are some of the other factors that might
affect the pattern of malaria prevalence rates (5). One of the
factors contributing to the reemergence of malaria is human
migration. People move for a number of reasons, including
environmental deterioration, economic necessity, conflicts, and
natural disasters. Identifying and understanding the influence
of these population movements can improve prevention
measures and malaria control programs (6). Turkey has a high
risk of malaria transmission because of increasing internal and
external population mobility (5). History shows that an increase
in migration from neighbouring countries may cause a rise in
malaria importation. It is important to consider the effect that
continuing political instability in the Syrian Arab Republic may
have on malaria status in Turkey. Maintaining epidemiological
surveillance of malaria to ensure prompt detection and treatment
of cases, as well as a timely response to any emergency, will also
be important (3). Robust and responsive surveillance systems are
critical for elimination of malaria. In countries pursuing malaria
elimination, when the number of incidences is low enough, rapid
reporting of cases should be implemented (7). Most malaria

Table 2. Laboratories results according to Plasmodium species

Provincial National Malaria
laboratories | Reference Laboratory

P. falciparum

113 (35.88%)

74 (29.37%)

P. vivax 66 (20.96%) 41 (16.27%)
P. ovale 1(0.31%) 0

P. malariae 2 (0.63%) 1 (0.40%)

P knowlesi 0 0

Mixed infection 47 (14.92%) 11 (4.36%)
Plasmodium spp. 86 (27.30%) 125 (49.60%)
Total 315 252

control programs have passive surveillance systems to identify,
treat, and report individuals who present themselves to health
facilities. The passive case detection only detects symptomatic
patients and overlook individuals who are not seeking treatment.
On the contrary, active surveillance which involves screening of
population by visiting door to door, targeting of all subjects with
fever or history of fever is suitable for difficult and hard-to-reach
areas in an attempt to increase access to care in underserved
areas. In a study of India, by active case detection and passive
case detection in the Baihar Public Health Center villages,
microscopic examination of blood smears and malaria parasite
rates were determined. Comparison of results of the two methods
revealed that active case detection in villages provided a relatively
large number of malaria positive cases compared to passive case
detection in Public Health Center villages. The population that
is not visiting health facilities is inseminated to surrounding
population in receiving regions, thus creating new foci. By
treating these individuals, it not only protects the society but
has also leads to a significant reduction in transmission density
(8). In our country, passive and active surveillance is carried out
together, especially the importance of active surveillance studies
in controlling malaria is understood when the course of the
disease is evaluated over the years.

In a study of Bhutan, of the 2.514 blood smears assessed, it was
decided by the Vector-borne Disease Control Program official
that 1.160 (46.14%) was of excellent quality (defined as any stain
or stain-free problem and containing both thick and thin films).
More than half of the blood smears were optimally evaluated at
least in one feature. The biggest problem was that only 56% of
smears were prepared with both thick and thin smears (38% had
only a thick smear). The fact that the number of blood smears
sent for verification is lower than expected may suggest that there
is no admissibility in this part of the process. Other deficits were
less common (91% normal size, 88% equal and 93% satisfactorily
stained). Sixty smears (2.4%) were broken in Vector-borne
Disease Control Program and could not be evaluate for cross
control (9). In our study, of the 16.827 smears, 12 smears sent to
our laboratory for confirmation were found to be broken which
made the evaluation impossible and it was found that 97 smears
did not reach our laboratory despite being included in the sent
lists. It was determined that seven (53.85%) of the dispatched
provinces did not encode the smears as determined or that there
were differences between smears and list’s codes, and six of them
(46.15%) coded as determined.

In a study of Indonesia, in passive surveillance, the collected
thick and thin blood smears from suspected cases of malaria was
immediately examined by experienced microscopists. Quality
assurance was performed by a regional specialist certified
microscope and 10% of randomly selected negatives for all positive

Table 3. Compliance of evaluation results of the laboratories

National Malaria Reference Laboratory

Provincial laboratories

Number of positive

smears

Number of negative
smears

Total

Number of positive smears

243 (77.64%)

70 (22.36%) 313 (1.88%)

Number of negative smears

8(0.05%)

16.397 (99.95%) 16.405 (98.12%)

Total

251 (1.50%)

16.718*

16.467 (98.50%)

2109 smears were considered incomplete in Reference Laboratory due to inappropriate slide preparation (97) and broken smears (12)
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cases. For all positive cases, more cross-control was performed at
provincial level, and inconsistent results were resolved between
Primary Health Care and district-level microscopists. Laboratory
test results 41 of 42 record-positive malaria cases reported in
passive surveillance were confirmed positively in the second
evaluating (16 P. vivax, 20 P. falciparum, 2 P. knowlesi and 3 P.
malariae). In reactive case detection, 1.495 were tested positive
by microscopy (1 P. vivax and 2 P. falciparum). A total of 43 cases
of malaria were identified, which combined passive and active
surveillance data. Of these, 15 (34.9%) were P. vivax, 8 (18.6%)
were P. falciparum and 20 (46.5%) were Plasmodium knowlesi (P.
knowlesi). As a note, P. knowlesi infections were misdiagnosed as
10 P, falciparum, seven P. vivax, one P. malariae and two unclear by
microscopy (10). A total of 3.004 blood smears were evaluated in
the study comparing the effectiveness of the microscopy of the
laboratory in the field and the central laboratory in the malaria
active surveillance program in Western Thailand. In the absence
of parasites in at least 50-100 areas in the field laboratory, the first
thin film was considered negative and each smear was evaluated
for approximately five minutes. Subsequently, all blood smears
were evaluated by an experienced microscopist for 20 minutes
and first thin film was considered negative when no parasites
were detected in at least 100 areas. All smears with incompatible
results and 20% of smears with compatible results were checked
by a different expert. It was determined that 5.2% of the samples
examined by experienced microscopist were P. falciparum, 5.9%
were P. vivax and 0.1% were both mixed infection. It has been
reported that 84.4% of P. falciparum positive smears and 93.9% of
P vivax positive smears have a parasitemia rate of less than 500/
pL. The specificity of the field microscopy for P. falciparum positive
smears was 99.3%, the sensitivity was 10.0%, the specificity
for P. vivax positive smears was 38.7% and the sensitivity was
93.9%. It was reported that field microscopy was not an effective
method for active malaria surveillance in Western Thailand,
where prevalence and parasitemia rates were low (11). When
the literature is evaluated, it is seen that problems faced by the
surveillance system are smilar in many countries. In our study, in
L2 laboratories, 1.88% of blood smears were evaluated as positive
and 98.12% of them were evaluated as negative while 1.50% of
the blood smears were found out to be positive and 97.85% were
found out to be negative in Reference Laboratory. Two smears
were evaluated as suspicious in the province (one was positive
in the Reference Laboratory and the other was negative). It was
determined that Public Health Laboratories evaluated 0.25% of
smears as false negative. One possible reason for this may be the
inadequate preparation quality. Sufficient blood samples should
be used when preparing the smear. The use of a small amount of
blood sample may cause the diagnosis to be missed out in patients
with low parasitemia and homogeneous spread of the preparation
is not possible. In the same wayj, it is not possible to blood smear
preparation homogeneously in case of excessive blood samples
and microscopic evaluation cannot be made precisely because
the blood cells overlap and diagnosis can be omitted. The second
important issue may be lack of adequate staining quality of the
smear. It is necessary to prepare the Giemsa stain fresh each
time, to prepare stain appropriately, to apply staining times
appropriately, to stain the amount and manner to completely
cover each preparation, to wash smear without damaging and to
remove the excess stain. If Giemsa stain is not freshly prepared,
stain precipitate may cause artifacts and may cause false positive

results. The third important issue is that the patient has been
treated, has a low rate of parasitemia, has mixed infection. In the
case of a low parasitemia rate, there may be false negativity, or
diagnosis of minor species may be missed, especially in case of
mixed infection. Microscopic diagnosis becomes more difficult in
treated patients because of the disturbed morphological structure
of the parasite. The type of pathogen is another important issue
affecting the outcome. For example, the rate of parasitemia is
high in malaria cases caused by P. falciparum, while the rate of
parasitemia is low in malaria cases caused by P. vivax. Finally, the
lack of experience of microscopist evaluating smear and lack of
sufficient time to evaluate smears due to workload of laboratory
are among the reasons for discordant results.

In a study carried out in Iranshahr, one of the most important
malaria endemic regions of Iran, information such as smear size,
staining quality, quality of microscope and type of microscope
were collected by 3.783 Giemsa stained smears collected in field
diagnostic laboratories. All preparations were then re-examined
by an experienced microscopist and the results were compared.
91.7% of smears are thick film and 8.3% are thin smears.
According to staining quality, 34% of smears were good, 39.2%
were medium and 26.8% were low quality. As a result of evaluation
of microscopist in the field, it was determined that 73.2% of 295
smears were P. vivax, 26.4% were P. falciparum, 0.4% were mixed
infection, and 72.7% of 315 positive smears were P. vivax, 26.4%
were positive. P. falciparum was found to be 1% mixed infection.
The results of this study showed that 99% of the diagnosis of
malaria in the field was perfectly diagnosed. This high quality
of malaria diagnosis in Iranshahr was thought to be related to
the experience of microscopists and effective training programs,
and the impact of educational strategies on improving malaria
diagnosis was demonstrated (12). In order to support microscopic
diagnosis, the National Malaria Reference Laboratory provides
theoretical and practical training for the diagnosis of malaria
for employees of the Public Health Laboratory in 81 provinces.
However, due to frequent displacement of these staff, need for
experienced staff remains.

In our study of blood smears evaluated; 35.88% were P. falciparum,
20.96% P. vivax, 0.31% Plasmodium ovale, 0.63% P. malariae,
14.92% mixed infection, 27.30% Plasmodium spp. has been
determined by L2 laboratories. The results of re-evaluation of
these blood smears in the Reference Laboratory are as follows:
29.37% P. falciparum, 16.27% P. vivax, 0.40% P. malariae, 4.36%
mixed infection and 49.60% of Plasmodium spp. In the Reference
Laboratory, some of smears could only be diagnosed at genus level
and no identification could be made at species level. This is due
to the fact that some of the smears were broken in such a way
that they could not be examined adequately during dispatch from
Public Health Laboratories to the National Malaria Reference
Laboratory, that some smears were not prepared with adequate
quality, they were not stained or that some smears were prepared
as thick film which did not allow diagnosis at species level, thin
smears have not been sent. When the evaluation results of both
laboratories were compared, it was revealed that there were
differences between the differentiation rates of all Plasmodium
species. We found that the blood smear cross-check assessment
revealed a lack of diagnostic accuracy and demonstrated the
need to take remedial measures. Since discrepancies between the
results may be the source of new infections, it is thought that
training of the Provincial Public Health Laboratory personnel
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in terms of microscopic evaluation should be updated. In our
country, malaria surveillance system is performed only in the
form of microscopic evaluation of blood smear preparations.
Public Health Laboratories send the blood sample taken from
the patient to the National Malaria Reference Laboratory for
verification purposes separately from the surveillance system
in order to avoid the diagnosis to be missed in suspicious cases.
Microscopy, rapid diagnostic test and molecular tests are applied
together by the Reference Laboratory and the patient results are
given. Although thereis a difference between the evaluation results
of Public Health Laboratories and National Malaria Reference
Laboratory, the diagnosis is not missed. However, even if the
Reference Laboratory has performed the laboratory validation of
that patient, since the patient’s blood smear evaluation is blinded,
it is given its results on the surveillance system only according to
microscopic evaluation.

Compared with polymerase chain reaction, the sensitivity of
microscopy and rapid diagnosis test for malaria diagnosis was
reported as 75% (13). For this reason, it is important to give rutin
patient results by using three methods together in our laboratory.

CONCLUSION

Probability of incorrect result is reduced by combination of
more than one method in routine diagnosis of malaria. But as
microscobic diagnosis is the only method used at provincial level
experience of microscopist is very important. In order to malaria
surveillance system to be maintained in a healthy manner,
preparation, staining, coding, packaging and transportation
of blood slides is very important and if necessary, continuing
training of laboratory staff working in malaria diagnosis is crucial.
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0z

Amag: Malarya, Plasmodium cinsi parazitlerin sebep oldugu bir enfeksiyon hastaligidir. Ulkemizde 2011 yilindan itibaren sporadik
olgu gorilmemesine ragmen seyahatlerle import olgular goriilmeye devam etmektedir. Bu ¢alisgmada hastanemizde yatirilarak
tedavi edilen sitma olgularinin klinik ve laboratuvar bulgularinin degerlendirilmesi amaglanmgtir.

Yontemler: Hastanemizde 2012-2018 yillar1 arasinda yatirilarak tedavi edilen 31 olgu retrospektif olarak degerlendirildi.
Olgularin verilerine hastane veri kayit sisteminden ulagildi. Olgularin demografik verileri, profilaksi ve tedavi bilgileri, seyahat
ettikleri tilkeler, yakinmalari, fizik muayene ve laboratuvar bulgularina iligskin veriler kaydedildi.

Bulgular: Belirtilen siire zarfinda toplam 31 olgu tespit edildi. Olgularinin %54,83"t (17/31), P. falciparum, %32,25'i (10/31) P.
vivax ve %12,9'u P. falciparum-P. vivax karma enfeksiyonuydu. Karma enfeksiyonlar ¢alisma dig1 birakildi. Olgularin hi¢ biri sitmaya
kars1 uygun profilaktik ajan kullanmamist1 ve hepsinde tsiime-titremeyle yikselen ates yakinmas: mevcuttu. En sik kargilagilan
patolojik laboratuvar bulgusu trombositopeni ve l6kopeniydi. Olgularin %51,85’ine (14/27) non-spesifik tamilarla antibiyotik
baglanmigti. Tanilar1 kalin damlanin ve periferik yaymanin Giemsa ile boyanmasiyla konuldu. Hizhi antijen testi hastalarin
%81,48’inde (22/27) uyguland1. Hastalarin hicbirinin yogun bakim ihtiyac olmada.

Sonug: Sitma endemik bélgeye seyahat edecek kisilere seyahat 6éncesinde bilgi verilerek bu kisilerin kemoproflaksi almalar:
saglanmadir. Import olgularda mortalitesi yiiksek olabilen P. falciparum ilk planda diisiiniilmesine ragmen tedavisi niiks agisindan
farkli olan P. vivax'da goz ardi edilmemelidir.

Anahtar Kelimeler: Malarya, seyahat iligkili enfeksiyonlar, retrospektif caligma

ABSTRACT

Objective: Malaria is an infection disease caused by plamodium parasite. Sporadic cases have not been observed since 2011, but
imported cases still present owing to travel. In this study, we aimed to evaluate labotauary and clinical findings patients with
malaria who were hospitalized and treated in our hospital.

Methods: Between January 2012-November 2018, a total of 31 adult patients was evaluated retrospectively, in terms of their
epidemiological, physical examination and laboratory findings, complaints, countries they traveled to, prophylaxis and treatment
that they received. Data of the patients were taken from the hospital’s database.

Results: A total of 31 cases were diagnosed as having malaria. The causative microorganism was P. falciparum in 54.83% (17/31)
of the patients, P. vivax in 32.25% (10/31), and P. falciparum-P. vivax co-infection in 12.9% (4/31) of the patients. Co-infections
were excluded from the study. None of the cases had used prophylactic drugs for prevention of malaria. All of the cases suffered
from chills with fever. The most frequently encountered pathologic laboratory findings were thrombocytopenia and leucopenia.
Antibiotics had been initiated in 51.85% (14/27) of the patients with non-specific diagnoses. Rapid antigen test was used in
8148% (22/27) of cases. None of cases needed intensive care.

Conclusion: It is important to inform persons who plan to visit malaria endemic areas about malaria and to make them take
appropriate prophylaxis against malaria. Although P. falciparum which has a high mortality rate may be considered in the first plan,
P vivax, treatment of which is different due to risk of relapse, should not be overlooked.

Keywords: Malaria, travel-related infection, retrospective study
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GIRig

Sitma, dunyanin bir ¢ok bélgesinde olmasi,
eradikasyon programimin da bagar ile yuritildugi ilkelerde
de dis kaynakh olgular olarak goriilmesi nedeniyle halen diinya
capinda saghk sorunu olmaya devam etmektedir. Kontrol
programlarinin kapsami ve finans olanaklari oldukc¢a gelismis
ve sonugcta hastah@in insidans ve mortalitesinde belirgin azalma
gorilmistir. Dinya Saghk Orgiiti'nin (DSO) 2017 raporunda
diinya capinda 216 milyon sitma olgusu tespit edildigi ve 445.000
olum gerceklestigi bildirilmistir. DSO verilerine gore hastalik
yikinin ve oélumlerin en sik oldugu bélge Sahra alti Afrika
iilkeleridir ve sitma olgularinin %88’i ve tim o6liimlerin %901
Afrika kitasinda gorilmektedir. Diinya niifusunun yaklagik
%40'1n1n sitma agisindan risk altinda oldugu, 2000-2015 tarihleri
arasinda diinya genelindeki sitma insidansimin %41 azaldig:
ve olim oraninin %50 dustigii bildirilmektedir (1). Sahra alti
Afrika'da sik gorilen P. falciparum iken diger bolgelerde P. vivax
baskin tiptir. Ulkemizde basarili sitma savas programi neticesinde
2010 yili itibariyle eliminasyon agsamasina giren sitmada bildirilen
olgular 6n planda P. falciparum ve 6zellikle de endemik tlkelere
seyahat o6ykust olan kisilerle simirlanmistir. Yerel kaynakli sitma
2011 yilindan beri tespit edilmemis olup 2017 yilinda yayinlanan
saglk istatistiklerine goére 2016 yilinda 218 dis kaynakli sitma
olgusu bildirilmigtir (2-4).

endemik

Bucalismadahastanemizde2011-2017yillariarasindaP. falciparum
ve P. vivax tamsi alip, tedavi verilen olgularin epidemiyolojik,
klinik, laboratuvar bulgular: incelerek karsilastirilmigtir.

YONTEMLER

Istanbul Egitim ve Arastirma Hastanesi Ocak 2011-Aralik 2017
tarihleri arasinda yatirilarak tedavi edilen sitma tanili tam
olgular retrospektif olarak degerlendirildi. Olgularin yas, cinsiyet,
basvuru sikayetleri, yurt disinda bulundugu ilke, daha énce
sitma tanisi alip almadigi, profilaktik ila¢ kullanma durumu,
basvuru esnasindaki atesli giin sayisi, bulanti, kusma, ishal,
sarilik, kas agrisi gibi atese eslik eden bulgular, hepatomegali,
splenenomegali gibi fizik muayene bulgulari, 16kosit, hemoglobin,
trombosit, laktat dehidrogenaz, aspartat transaminaz (AST),
alanin transaminaz (ALT), total ve direkt bilirubin, tire, kreatinin,
c- reaktif protein (CRP) gibi laboratuvar bulgulari kaydedildi.
Hastalarin timiinde Giemsa ile boyanmus, periferik yayma
preparat1 151k mikroskobunda degerlendirilmis, Istanbul sitma
savas ekiplerince de dogrulanmig ve bazilarina da hizhi tam
testleri uygulanmistir. flaclar yine ayni kurumca temin edilmistir.
Istanbul Egitim Arastirma Hastanesi Klinik Aragtirmalar Etik
Kurulu 12/07/2019 tarih ve 1905 no’lu karar: ile alinmgtir.

BULGULAR

Ocak 2011-Aralik 2017 tarihleri arasinda klinigimizde sitma
tamsiyla takip edilen toplam 31 olgu tespit edildi. Bu olgularin
%54,83't (17/31) P falciparum, %32,25i (10/31) P vivax,
%12,9'u (4/31) P. falciparum ve P. vivax birlikteydi. Kombine P.
falciparum ve P. vivax olan olgular ¢calisma dis1 birakildi. Olgularin
dérdi yabana uyruklu, yirmi tgii endemik bélgelere seyahat
etmis olan vatandaglarimizdi. Olgularimizin hi¢ biri profilaktik
tedavi almamigti. Yirmi bes olgu ilk atagimi gecirirken, ikisinin
icden fazla atagi olmustu. Yabana uyruklu olan hastalardan
dérdintun tucten fazla sitma gecirme anamnezi vardi, ikisi

yetersiz tedavi edilmigti. Tam hastalarin ortak yakinmas: tgtime
ve titreme ile yiikselen ates ve halsizlikti. Baz1 hastalarda da
kas agris1 (n=20), bas agris1 ( n=18), ishal (n=10), karin agrisi
(n=8), sariik (n=7), bulanti-kusma (n=6) vardi. Hastalarin
%22’sine (6/27) iriner sistem enfeksiyonu, %29,62 (8/27) ust
solunum yolu enfeksiyonu tamsiyla acil serviste antibiyotik
recete edilmigti. Sitma tanisi almadan 6nce gecen ategli gin
ortalama sayis1 6,4 giindi (2-60 giin). Fizik muayenede en sik
patolojik bulgu splenomegali (n=18) ve hepatomegali (n=6) idi.
Hastalarin %60’1inda splenenomegali, %10’unda bilin¢ degisikligi
mevcuttu. Hastalarin bagvuru anindaki belirti ve bulgularn
Tablo 1'de verilmistir. Hastalarin hepsinin trombosit sayisi
<150.000/mm?® olup, onu takiben l6kopeni (n=18) <5000/mm?,
biyokimyasal olarak LDH ve CRP yiiksekligi vardi. Hastalarin
bagvurusunda tespit edilen laboratuar parametreleri Tablo
2'de verilmigtir. Hastalarin hi¢birinin yogun bakim veya diyaliz
ihtiyaci olmadu. P. falciparum gegirmekte olan hastalardan ikisine
trombosit replasmam yapildi. Olgularin tanilan ategli dénemde
yapilan kalin damla ve periferik yayma preparatlarinin Giemsa
ile boyarak eritrosit i¢inde Plasmodium parazitlerinin gérilmesi
ile konmustu. Hastalarin %16,1’s1 (n=5) hari¢ hepsine sitma hizh
tam testi uygulanmigtir. Hepsinin tedavisi halk saghg kurumu
tarafindan temin edilmistir. Uygulanan ilac¢lar P. falciparum igin
artemeter-lumefantrin (Coartem?®, 1 tablet =20 mg artemether ve
120 mg lumefantrine, Novartis, Basel, Switzerland), iken P. vivax
i¢in primakin + artemeter - lumefantrin'di.

Hastalar ortalama 5,03 (+1,2) giin hastanede yatirilarak takip
edildi. Tam hastalar poliklinikten takip edilmek iizere sifa
ile taburcu edildi. Hi¢ bir olgunun 2 aylik takiplerinde niiks
gorilmedi.

TARTISMA

Sitma erken tam konularak tedavi edilmezse ¢lumciil
seyredebilecek bir enfeksiyon hastahgidir. DSO raporuna
gore sitma enfeksiyon hastaliklarindan 6limlerde diinyada
besinci, Afrika'da ise ikinci sirada yer almaktadir. 2010-2015
yillar1 arasinda risk altindaki niifuslardaki sitma insidans1 %21
dismustiir. Afrika kitasinda sitma yitkii orantisiz olarak yiksektir,
2015 yilinda tiim sitma olgularinin %901, 6liimlerin %92’si Afrika
kitasindadir.

Tablo 1. Bagvuru aninda belirti ve bulgular

Belirti ve bulgular l(’l.‘iall;i)parium P. vivax (n=10)
Yas (y1il) 36 (18-62) 24 (19-30)
Atesli gin 4,2 (2-10) 10,1 (2-60)
Tan1 6ncesi antibiyotik 10 4

Yatis giini 5,92 (2-9) 4,4 (3-7)
Tekrarlama 3 3

Ates 17 10
Usiime-titreme 16 10
Bulanti-kusma 7 5

ishal 3 2

Kabizlik 1 2
Hepatomegali 4 2
Splenomegali 12 (%70,58) 8 (%80)
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Tablo 2. P. falciparium’a ve P. vivax'a bagh sitma tanisi alan olgularin laboratuvar ézellikleri

P. falciparum P. vivax
Laboratuvar degerleri

Ort. deger Alt-iist siniy Ort. deger Alt-iist simir
Lokosit (/pL) 5,028 2620-8150 5024 3100-8150
Hemoglobin (gr/dL) 13,25 9,7-17,2 12,02 7,8-15
Trombosit (/pL) 55,253 13000-132000 79400 28000-132000
AST (U/Lt) 54,11 20-135 54,2 21-158
ALT (U/Lt) 54,8 20-124 61,1 10-174
LDH (U/Lt) 394,3 213-532 413,7 283-520
Total bilirubin (mg/dL) 3,22 0,1-18,4 1,5 0,64-2,23
Direkt bilirubin (mg/dL) 1,44 0,1-9,7 0,3 0,2-0,68
Kreatinin (mg/dL) 1,09 0,9-1,63 0,9 0,71-1,27
CRP (mg/dL) 13,6 4,8-14,9 14,9 1,19-49
AST: Aspartat transaminaz, ALT: Alanin aminotransferaz, LDH: Laktat dehidrogenaz, CRP: C-reaktif protein, Ort. deger: Ortalama deger

Seyahat olanaklarinin artmasi, tlkeler arasi go¢ ve is guci
hareketliligindeki artig, Suriye’den tlkemize kontrolsiz gog
nedeniyle tilkemiz halen sitma tehdidi altindadir. Hastanemizde
son 7 yilda sitma nedeniyle izlenen tiim olgular import olgu idi.
Ulkemizden 2010 yilina kadar yapilan yayinlarda P. vivax baskin
sitma tiri olarak bildirilirken, son yillarda P. falciparum’un baskin
tir hale gectigi bildirilmektedir. Buna ragmen bizim ¢alismamizda
P vivax/P. falciparum oranm1 10/17 olup, birbirine yakindi (5-
14). Yillar icinde yerli olgu sayisinin yok olmas: basarili sitma
savas uygulamalarim géstermektedir. Import olgularin artist
yurtdisi seyahat imkanlarini artmasi, mevsimlik isci ve egitim
faaliyetlerinin uluslararas: diizeye gelmis olmasiyla aciklanabilir.
Olgularimizin 3’ turistik gezi, digerleri ise mevsimlik isci
grubundanda.

Sitma her iki cinste de goriilmesine ragmen olgularimizin
hepsi erkekti. Bu durumu erkek cinsiyette seyahat ve is giicii
hareketliliginin daha fazla gérilmesiyle agiklanabilir.

Sitma olgular1 her yasta goriilebilmesine ragmen import olgu
serilerinin ¢ogu 15 yas tizerindeki olgulardir (5-14). Bu durum
yetigkinlerin seyahat, is ve turistik maksathi daha sik seyahat
etmeleri nedeniyle olabilir. Klinigimizde yatan hastalarin yas
ortalamasi 31 (22,5), P. falciparum 36 yil, P. vivax 24 yil idi.
Hastalarimizin seyahat anamnezleri incelendiginde P. falciparum
tamsi alanlarin Afrika kitasna (Uganda, Kamerun, Etiyopya,
Nijerya, Gana, Kongo) P. vivax tams1 alanlarin da Uzakdogu'ya
(Afganistan, Pakistan, Hindistan) seyahatlerinin oldugu gérildii.
Bu dagilimin DSO sitma epidemiyolojik bilgileriyle uyumlu oldugu
gorildii.

Ates yakinmasi her iki grupta da en sik kargilagilan bulguydu. P.
falciparum tanisi alan olgularin tani 6ncesi ortalama 4,2 giin ates
yakinmasi olmug ve %28,8'ine st solunum yolu enfeksiyonu,
%10'una da turiner enfeksiyon tamisiyla antibiyotik recete
edilmigti. P. vivax tanisi alan hastalarinda sitma tanisi 6ncesinde
ortalama 10,2 giin ates yakinmasi olmus ve %40’1na iist solunum
yolu enfeksiyonu tanisiyla antibiyotik recete edilmisti. Periyodik
ates, tekrarlayan P. falciparum geciren 2 hastada mevcuttu.
Olgularda tipik sitma nébetlerinin olmayisi immiunitelerinin
yetersizligine baglanabilir. Ayrica sitmanin ilk ataklarinda da bu
durumun goriilebilecegi bildirilmigtir (15).

Sitma nobetleri  esnasinda  eritrositlerin  parcalanmasiyla
anemi, parcalanan eritrositlerden serbest kalan pigmentlerin

kanda artmasiyla sarihk, bunlarin retikilloendotelyal sistemde
depolanmasiyla hepatosplenomegali gelisir (15). Hastalarin fizik
muayenesinde hepatomegali, splenomegali, abdominal hassasiyet,
bagirsak ahigkanliklarinin degisimi goézlenebilir. Splenomegali,
eritrosit yikiminin artmas: nedeniyle olup hastaligin stiresini
gosteren bir olctuttir. Ulkemiz kaynakli calismalarda Mert ve
ark. (6) sitma tanisi alan olgularda %91 splenomegali, %55’'inde
hepatomegali, Sengoz Inan ve ark. (16) %72 splenomegali, Gul
ve ark. (17) %67 splenomegali, %46 hepatomegali saptamigtir.
Bizim ¢aligmamiz da P. falciparum’lu olgularda %70,58 (n=12) P.
vivax'h olgularda %80 (n=8) splenomegali mevcuttu. Hastaligin
stiresini gosteren 6lgiit olarak kabul edildiginde bagvuru éncesi
ates yakinmalarinin P. vivax tanisi konulan olgularda ortalama 10
giin oldugu gorulmiigtiir.

Yapilan ¢aligmalarda kan tablosundaki degisikliklerin yelpazesi
¢ok genistir. Anemi %26-70, 16kopeni %13-40, trombositopeni
%48-80 oraninda rastlanmigtir. Bizim ¢aligmamizda anemi sik
gozlenen bir bulgu olmayip 6n planda trombositopeni izlenmistir.
P falciparum’h olgularda ortalama trombosit sayis1 55 235/mm?,
iken P. vivax'li olgularda 79 400/mm® idi. P. falciparum sitmali 2
hastada spontan kanama gériilmesi tizerine trombosit replasmani
yapildi. Lékopeni (<4000/mm?) P. falciparum’da %47,05 (n=8),
P. vivaxda %50 (n=5) olarak izlendi. Sitma serilerinde AST/
ALT yuksekligi %32-60 gorilmigken bizim caligmamizda P.
falciparum’lu olgularda %41, P. vivaxh olgularda %30 olarak
goruldi.

Standart tani yontemi, kan 6rneklerinden periferik yayma ve kalin
damla preparatlarinin hazirlanip Giemsa boyasiyla boyandiktan
sonra x100’litk objektifte incelenerek parazitin goriilmesidir. {lk
preparat negatif olsa bile, klinik olarak sitma stiphesi mevcutsa,
12 saat arayla hazirlanan preparatlarda parazit aranmahdir. Kalin
damla boyama, en sensitif teknik olmakla birlikte, tur tayini i¢cin
ince yaymalar kullanihr (18). Ince yaymada rastlanan Plasmodium
tirleri; icinde birden fazla Plasmodium igeren eritrositlerin
bulunmasi, enfekte eritrosit formlarinin normal boylarda olmasi,
eritrosit i¢i parazitlerin eritrositin 1/6’sim1 kaplayacak sekilde
kugitk olmas: ve eritrosit icinde birden fazla sayida bulunmasi
nedeni ile P. falciparum ve baz eritrositlerin normal boyutlardan
daha biyiik olmasi, parazitlerin eritrositin 1/3’iinii kaplayacak
kadar biiyiik olmasi nedeni ile P. vivax olarak degerlendirilmistir.
Calismamizda ilk incelemede tam konulamayan olmadi. Istanbul
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Halk Saglig: ekipleri olgularin %83,6’sina hizli tan testi uygulada.
Kan o6rneklerinde tretici firmanin talimatina gére OptiMAL
hizh test (DiaMed OptiMAL, Cressier, Switzerland) ¢aligildi. Test
sonucunda dipstik tizerinde kontrol band: ile birlikte koyu bir
band olusmusgsa P. vivax, iki band olusmussa P. falciparum olarak

kabul edildi.

Sitma tedavisinde parazit tiirii ve bélgenin olas: diren¢ durumu
gozoniine alinarak hizli bir sekilde tedavi baglanmalidir. Komplike
olmayan P falciparum sitmasimin tedavisinde secilecek ilag¢
artemeter + lumefantrin, artesunat + amodiaquine, artesunat
+ meflokin, dihidroartemisinin + pioeraquanin, artesunat +
sulfadoxin/primetamin’dir (19). Bizim P. falciparum olgularimizin
hepsin de artemeter + lumefantrin kullanildi ve tedavinin 48.
saati itibariyle ates yamit1 alindi. Olgularin hepsi oral ilaglarla
tedavi edildi.

P. vivax sitmasinin tedavisinde karacigere yerlesen hipnozoit
formlarin eliminasyonu i¢in primakin vazgec¢ilmez bir secenekti.
DSO malarya kilavuzunda artemisin derivelerine primakin
eklenmesini 6nermigtir. Serimizde mevcut olan 10 P vivax
olgusu artemeter + lumenfantrin + primakin kombinasyonu
ile tedavi edilmigtir. Aym1 kilavuzda agir/ciddi malarya
tanimlamasinda kriterler; biling bulaniklig: veya koma, yardimsiz
ayaga kalkamama, 24 saatte ikiden fazla konviilsiyon gecirme,
asidoz, hipoglisemi (kan sekerinin <40 mg/dL,) ciddi malaryal
anemi (Hg <7 mg/dL), renal yetmezlik, hiperbilirubinemi (Tbil
>3 mg/dL), pulmoner 6dem, anormal spontan kanama, sok
ve hiperparazitemi bulgularinin olmas: olarak bildirilmigtir.
Trombositopeni élumle iligkili bulunmadigindan kriterler icine
alinmamugtir. Bizim P. falciparum olgularimizdan, trombosit
<20.000 /mm® olan iki olgudan birinde hematiiri, digerinde diseti
kanamasi olmasi tizerine trombosit infiizyonu yapilmistir. Her iki
gruptaki hastalarinda yogun bakim ihtiyaci olmamaigtir.

Sitmanin endemik olarak gorildigu ilkelere seyahat edecek
kisilere uygulanan kemoprofilaksi mortalite ve morbiditeyi
azaltmaktadir. Sitmada kemoprofilaksinin yeterliligi ilag
direncine ve onerilen sture ve dozda kullanimina bagl olarak
degismektedir (20). Yurtdisina gidecek vatandaslara Hudut ve
Sahiller Saglik Genel Mudirlugi'nin web sayfasinda gidilecek
iilkenin bulagia hastalik durumu ve yaptirilmas: gerekli agilar ve
sitma profilaksisi i¢in ila¢ énerileri mevcuttur. Meflokin 250 mg
tablet haftalik (haftada 1x250 mg tablet alinmak tizere seyahate
¢tkmadan bir hafta énce baglanir, seyahat boyunca ve seyahatten
sonra dort hafta daha devam edilir. Atovaquone/Proguanil tablet
ginde 1 kez 250/100 mg olmak iizere yolculuktan bir iki giin énce
baslanir. Seyahat siiresince ve déndiikten sonra bir hafta devam
edilir ya da doksisiklin 100 mg kapsiil ginlik (ginde 1x100 mg
tablet alinmak iizere seyahate cikmadan bir giin énce baglanr,
seyahat boyunca ve seyahatten sonra dort hafta daha devam edilir
(20).

Hastalarimizin %30 kadari seyahatleri 6ncesinde malarya
agisindan bilgi almig ancak profilaktik ila¢ kullanmamuigtir.

SONUC

Sitma endemik bolgeye seyahat edecek kisilere seyahat éncesinde
bilgi verilerek kemoproflaksi kullanmalar: saglanmadir. Ayrica bu
bolgelerden dénen veya daha éncesinde bu bélgelerde bulunmus
olan ategli veya ates hikayesi olanlarda ayirici tamida sitma
diisinilmelidir. mport olgularda mortalitesi yiiksek olabilen
P falciparum ilk planda diginilmesine ragmen tedavisi niiks
acisindan farkh olan P. vivax'da goz ardi edilmemelidir.
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Etik Kurul Onay:: Istanbul Egitim Arastirma Hastanesi Klinik
Aragtirmalar Etik Kurulu 12/07/2019 tarih ve 1905 no’lu karari
ile alinmigtr.

Hasta Onay1: Hastalara yapilan tiim invaziv girigimler icin hasta
dosyalarinda onaylari mevcut olup, ¢alismamiz retrospektif
oldugundan hastalardan ¢aligma i¢in ayrica onam alinamamusgtur.
Hakem Degerlendirmesi: Editérler kurulu icinde olan kisiler
tarafindan degerlendirilmisgtir.

* Yazarlik Katkilar:
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Amag: Hydatidosis, Echinococcus granulosus'un larva evresinin neden oldugu zoonotik paraziter bir enfeksiyondur. Calismada,

karaciger tutulumu olan hastalarin cerrahi sirasinda elde edilen germinal membran ve kist sivilarinin Raman spektroskopisi ile
molekiiler diizeyde biyokimyasal yapilarinin incelenmesi amaglanmugtir.

Yontemler: Calismada, germinal membran ve kist sivilarinin mitokondriyal gen bélgesine gére molekiiler karakterizasyonlar:
belirlenmis ve filogenetik analizleri yapilmistir. Orneklerde Raman spektroskopisi kullanilarak 300-1800 cm™ arasindaki spektral
bantlar incelenmistir.

Bulgular: PZR analizleri sonucunda hastalardan elde edilen germinal membranlarda ve kist siilarinda yaklagik 400 be
buyikluginde DNAbandi elde edilmistir. Germinal membranda 780, 880, 970, 1151, 1200, 1270 cm™de, kist sivisinda 780 ve 1200
cm™de farkli pikler gézlenmigtir. 1333-1335 cm™de elde edilen en giddetli spektral bantlarin CH3CH2 kollajen ve poliniikleotit
zincirini gsteren modlar oldugu belirlenmistir. Bu ise, E. granulosus’un molekiiler diizeyde biyokimyasal yapisini gésteren spesifik
pik olarak degerlendirilmistir.

Sonug: Mikroorganizmalarin tanimlanmasinda ve biyolojik dokularin biyokimyasal analizlerinde; molekiiler, serolojik ve
konvansiyonel farkli tan1 yéntemleri kullanilmaktadir. Bu yéntemlere ek olarak Raman spektroskopisinin hizh, tahribatsiz ve non-
invaziv bir yontem oldugu yapilan calismada gosterilmistir. Dolayisiyla mikroorganizmalarin temel biyokimyasal bilesenlerinin
molekiiler diizeyde analiz edilebilmesi bakimindan alternatif bir yéntem olacag: distntlmektedir.

Anahtar Kelimeler: Echinococcus granulosus, Raman spektroskopisi, biyokimyasal analiz

ABSTRACT

Objective: Hydatidosis is a zoonotic parasitic infection caused by the larval stage of Echinococcus granulosus. The aim of this study
was to investigate the biochemical structures of germinal membrane and cyst fluids obtained from patients with liver involvement
during surgery, by Raman spectroscopy at the molecular level.
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Methods: Molecular characterization of germinal membrane and cyst fluid according to mitochondrial gene region was
determined and phylogenetic analysis was performed. Raman spectroscopy was used in samples and spectral bands between 300
and 1800 cm™ were examined.

Results: As a result of PCR, approximately 400 bp DNA band was obtained from germinal membranes and cyst fluids gathered
from patients. Peaks were observed at 780, 880, 970, 1151, 1200, 1270 cm™ for germinal membrane and at 780 and 1200 cm™ for
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cyst fluid. The highest spectral bands were obtained at 1333-1335 cm™ and were determined to be modes indicating the CH3CH2 collagen and polynucleotide

chain.

Conclusion: In the identification of microorganisms and biochemical analysis of biological tissues; different diagnostic methods such as molecular,
serological and conventional methods are used. In addition to these methods, Raman spectroscopy has been shown in studies to be a fast, non-destructive
and noninvasive method. Therefore, it is thought to be an alternative method for analyzing the basic biochemical components of microorganisms at

molecular level.

Keywords: Echinococcus granulosus, Raman spectroscopy, biochemical analysis

GiRig

Hidatik kist (HK), Echinococcus granulosusun larva evresinin
neden oldugu zoonotik bir paraziter enfeksiyondur. Ulkemiz
de dahil hayvanaligin yaygin oldugu bircok tilkede énemli bir
halk saghg: sorununu tegkil etmekte ve ekonomik kayiplara
yol agmaktadir (1). E. granulosus’'un larva formu, ara konakta
kistik 6zellik gostermekte ve ¢ogu olguda benign tumér gibi
davranmaktadir (2). Zoo-cografik yap: farkliligs, iklim kogullar,
sosyo-ekonomik durum, halkin egitim dizeyine bagh olarak HK
prevalans: degisiklik gosterir. E. granulosus’un genetik cesitliligi;
rastlantisal ara konak olan insanlarda hastaligin epidemiyolojisi,
tedavisi ve kontroli i¢in olduk¢a énemlidir (3).

Son yillarda yapilan molekiiler caligmalar ile E. granulosus'un
taksonomisi yeniden belirlenmis ve yeni suglar ortaya cikmigtir.
Mitokondriyal DNA sekanslarina gére on farkli genetik yapi
(G1-10 genotipleri) tamimlanmugtir. Suglar arasindaki ara
konak ve gelisimsel farkliliklar parazitle miicadeleyi ve kontrol
caligmalarini olumsuz yoénde etkilemektedir (4). Son yapilan
caligmalara gore E. granulosus suslary; G1-G3 E. granulosus sensu
stricto, G4 E. equinus, G5 E. ortleppi ve G6-G10 ise E. canadensis
olarak siiflandirilmaktadir (5).

Diinyada baz: iilkelerde yapilan ¢aligmalarda bu genotiplerden
en yaygimmnin G1 genotipi oldugu belirlenmistir. E. granulosus
sensu stricto (Gl=evcil koyun sugu) insan ve hayvanlarda kistik
ekinokokkosuza neden olan etiyolojik ajanlardan biridir. Bu sestod
diinya ¢apinda yaygin bir dagilima sahiptir. Ozellikle képeklerle
yakin temasta olabilen hayvan yetistiricilerinin bulundugu fakir
ve kirsal kesimi etkilemektedir (6).
Echinococcustiirlerininarakonaklarda olugturduklarikistler; digtan
damarsiz, eozinofilik laminar tabaka ile en icte protoskolekslerin
gelistigi germinal membrandan (10-15p) olusur. E. multilocularis
haricindeki tirlerin kistlerinde konak dokusu tarafindan
cevrelenmis; endotel hiicreleri, eozinofiller ve dev hiicreleri
iceren, fibroblast ve kapillerden zengin fibréz bir adventisiya
tabakas: bulunur (7-9). Kist tabakalarinin biyokimyasal yapisi,
hastaligin metabolizmas, fizyolojisi ve immiinolojisinde énemli
bir rol oynamaktadir (10,11).

Raman spektroskopisi (RS); tahribatsiz olarak herhangi bir bilesik,
doku veya sivinin hizh bir sekilde tanimlanma, birbirinden farkl
numuneleri analiz edebilme ézelliginden dolays, son yillarda tibbi
bilimler agisindan énemi giderek artmaya baglamigtir. Kan, idrar,
tukirik, ter gibi viicut swilarinda, hastalik veya hiicre yiizey
antijenlerinin belirlenmesi amaciyla 6zellikle son 20 yilda bircok
calismada kullanilan giiclii bir analitik tekniktir (12-18). Toksik
ajanlar/ilaglar, hastalik, hiicre 6liimii ve farklilagsmasi gibi hiicresel
biyokimyasal degisikliklerin belirlenmesinde RS oldukga etkindir.
Bazi biyolojik numunelerin incelenmesinde RS tek bagina yetersiz
kalmaktadir. Bundan dolay1 Surface-Enhanced Raman Scattering
(SERS) yontemi kullanarak, Raman sinyallerinin siddeti
artirilabilmektedir (16-19). Isinin gimds, altin, bakir gibi baz
metallerin iletim bandindaki elektronlar: uyarmasiyla tzerine
absorbe edilen molekiillerde gorillen zenginlesmeye Raman

zenginlegmesi veya SERS denir. RSnin tek bagina yeterli olmadig:
bazi incelemelerde SERS metodunun kullanilmas:i avantaj
saglamaktadir (20,21). SERS metodu, metal nanoparcaciklar
iizerinden analiz edilmesi yéniinden RS'den ayrilir. Metal nano
parcaciklar, yiizeyde lokalize elektromanyetik alan olusturarak
RS siddetini artirirlar. SERS metodu gunumiize kadar; biyolojik
numunelerin analizi, parazitemi durumu, hiicrenin biyokimyasal
stirecleri, hastaliklarin tanisi, kanser hiicrelerin tanimlanmasi,
bakteri tirlerinin siniflandirilmasi, gen ekspresyon tahmini ve
ilaglarin teshisi gibi amaglarla uygulanmaktadir (22-26). Metalik
nano yapilar arasinda, altin nanoparcaciklar (AuNP) ve gimiis
nanoparcaciklar (AgNP), tibbi alanda biyik ilgi gérmektedir.
AgNP birbirine metalik olarak baglanmis giimiis atomlarindan
olusan nano boyutlu yapilardir. Bu partikiiller farkli fiziksel,
optik ve kimyasal 6zelliklerinin yaninda, anti-bakteriyel etkileri
de bilinmektedir. AgNP’ler (elektriksel olarak pozitif) ile parazit
(elektriksel olarak negatif) arasindaki elektrostatik etkilegimle
skolitik etki gerceklestirebilir. Ancak SERS metodunda kullanilan
AgNP’ler skolitik etki gostermezler.

Galismada ekinokokkoziste germinal membran ve kist sivilarinin
analizleri ile biyokimyasal yapilarinin incelenmesi icin Raman
spektroskopisinin hizl, tahribatsiz ve non-invaziv bir yéntem
oldugu dusiinildaginden dolayr mikroorganizmalarin temel
biyokimyasal bilesenlerinin molekiiler diizeyde analiz edilebilmesi
bakimindan alternatif bir yéntem olarak SERS metodu ile
incelenmesi ve E. granulosus'un larval formunun molekiiler
duzeyde biyokimyasal haritasinin gésterilmesi amaglanmigtur.

YONTEMLER

Orneklerin Elde Edilmesi

Hatay Mustafa Kemal Universitesi Tayfur Ata Sékmen Tip
Fakiiltesi'nde, karaciger kist hidatik tanis1 konulan ve hastalarin
cerrahi tedavisi sirasinda elde edilen germinal membran ve kist
swilar kullanilmistir. Caligmada germinal membran ve kist sivilar:
mitokondriyal gen bélgesine gére molekiiler karakterizasyonlar:
belirlenmis ve filogenetik analizleri yapilmistur.

Polimeraz Zincir Reaksiyonu

Total genomik DNA 6rneklerinden mitokondriyal JB3 ve JB4.5
primerleri kullamlarak COI geninin yaklagik 400 b¢’lik bolgesi
cogaltilmis ve polimeraz zincir reaksiyonu (PZR) irtuni elde
edilmistir (Tablo 1). DNA izolasyonu Gene AllExgeneCell SV Mini
Kit (GeneAll, Korea) prosedirine gore caligilmigtir. Elde edilen
PZR trtinlerinden Sanger dizileme protokolii ile DNA dizi analizi
yapilmistir. BLAST analizi ve MEGA programu ile filogenetik
analizleri yapilarak DNA dizi analiz sonuglar1 degerlendirilmistir.
Mitokondrial PZR isleminde toplam 25 pL’lik hacimde bir karigim
hazirlanmigtir (Tablo 2). PZR amplifikasyonunda 95 °C'de 5 dk
baslangi¢ denatiirasyonunu takiben, toplam 35 déngi 95 °C'de 45
sn denatiirasyon, 55 °C'de 45 sn primer birlesmesi ve 72 °C'de 45
sn sentezi gerceklestirilmigtir. Son déngiiyi takiben 72 °C’de 7 dk
son uzama iglemi yapilmigtir.
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Orneklerin Hazirlanmasi

On hastanin karacigerinden elde edilen fertil kist sivilar1 ve
aym hastalara ait germinal membranlar analizler yapilincaya
kadar -20 °Cde saklanmugtir. Fertil kist swvilari santrifij
edilerek  protoskolekslerin  ¢okmesi  saglandiktan sonra
sipernatant uzaklagtirilarak dipteki kisim kullamilmigtir.
Germinal membranlardan ise bir kesit alinarak quartz camh
ve Raman sinyallerinde degisime neden olmayan lamlar
izerine yerlestirilmistir. Hazirlanan numuneler 20 pL gumis
nanoparcactk kullanilarak spektrumlari elde edilmistir.

AgNP’lerin Sentezlenmesi ve Karakterizasyonu

AgNP’ler Lee ve Meisel (27) yontemine gore sentezlenmisgtir.
Olusan AgNPleri karakterize etmek icin UV/Gérunur bolge
spektrofotometresi ve Taramali Elektron Mikroskobu analiz
initesi (JEOL 5500/0XFORD Inca-X) kullanilmigtir.

Raman Spektroskopisi

Yapilan incelemelerde 785 nm lazere ve Charge-Coupled Device
detektore sahip Renishaw in Via RS kullanilmig ve 300-1800 cm™
arasindaki spektral bantlar incelenmigtir. Tiim 6l¢iimler i¢in elde
etme stresi, lazer giicii ve exposure siiresi sirasiyla 10 sn, 5 mW
ve 1 sn olarak alindi. Veriler, WiRE 3.2 yazilimi (Renishaw plc,

Wotton-under-Edge, Ingiltere) kullanilarak elde edildi. Spektra
6n isleme (yani, dérdiincii polinom taban cizgisi diizeltmesi ve
vektér normalizasyonu), analiz ve ¢izim, MATLAB® (Matlab
7.13, Mathworks, Natick, MA, ABD) programi kullanilarak
gerceklestirildi.

Bu caligma i¢in etik kurul onay1 Hatay Mustafa Kemal Universitesi
Tayfur Ata S6kmen Tip Fakultesi Klinik Arastirmalar Etik
Kurulu'ndan alinmigtir (etik kurul no: 19/012017/02).

BULGULAR

PZR analizleri sonucunda hastalardan elde edilen germinal
membranlarda ve kist swvilarinda yaklasik 400 bg buyiikliginde
DNA bandi elde edilmisgtir ($ekil 1).

Mitokondrial CO1 gen bélgesi dizi analizleri sonuglar1 3 grupta
smiflandirlmigtir. Hasta gruplarimin kargilastirma sonucunda
dizilimlerinde bazi farklibk saptanmis olup izolatlar arasinda
genetik akrabaliklari 3 grubunda %99 oraninda elde edilmigtir.
Filogenetik analizler sonucunda izolatlarin E. granulosus (G1-
G3) kompleksi i¢cinde yer aldig1 gozlenmistir. Elde edilen veriler
BLAST search ile Genbank’ta bulunan sonuglarla kargilagtirilmas:
sonucunda; Hatay ilinden toplanan ve bu ¢alismaya dahil edilen
insan izolatlarinin hepsinin E. granulosus sensu stricto (G1) oldugu
belirlenmisgtir (Sekil 2).

Tablo 1. Echinococcus granulosus izolatlarinin PZR analizinde ve tiplendirilmesinde kullanilan primerler

Tiir Gen Primer Sekans Amplicon
. JB3 (5-TTTTTTGGGCATCCTGAGGTTTAT-3)
Echinococcus spp. mt-CO1 JB45 (5" TAAAG GAACATAATG T6-3") 400 be

PZR: Polimeraz zincir reaksiyonu

Tablo 2. Mitokondriyal PZR igleminde kullanilan PZR karigimi
ve PZR amplifikasyonu

PZR karisimi (puL) PZR amplifikasyonu
10x reaksion buffer 2,5 95°C 5 dk

dNTP (2,5 mM) 2 95°C45 sn

JB3 (20 pmol/pL) 0,5 55°C45 sn

JB4.5 (20 pmol/pL) 0,5 72 °C 45 sn 35 déngii
Taq DNA pol. (5 tint./pL) 1 72 °C7dk

DNA1

Distile su 17,5

Toplam 25

PZR: Polimeraz zincir reaksiyonu, sn: Saniye, dk: Dakika

Raman Siddeti

Raman Kaymas: (cm-1)

500 bg
400 bg

Sekil 1. E. granulosus PZR durunlerinin %1,5'lik etidyum
bromidle boyanmig agaroz jeldeki gériintiisii; M: 100 bg DNA
ladder, 1: Negatif kontrol, 2-3-4: Hasta 6rnekleri

PZR: Polimeraz zincir reaksiyonu

Raman §iddet

Raman Kaymas (cm-1)

Sekil 2. Calismada elde edilen izolatlarin ve referans dizilerin filogenetik iligkisi
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Molekiler ¢aligmalari yapilmis olan bu 6rnekler ayrica RS ile
incelenmistir. Caligmada, fertil kistlerden elde ettigimiz germinal
membran ve kist stvilarinin Raman spektrumlar1 arasinda belirgin
bazi farkhiliklar elde edilmistir. Elde edilen bu spektral pikler
literatiirdeki normal ve patolojik dokulardan elde edilen Raman
spektrumlarinin  olusturuldugu veriler ile kargilagtirilmigtir
(17,28-42).

Yapilan calismada elde edilen spektrumlarin hangi biyokimyasal
bilesenlere ait oldugu Tablo 3'de gésterilmistir. Germinal
membran ve kist sivisinin igerigindeki farkliliklardan dolay:
karakteristik pikler degerlendirilmistir (Sekil 3). Orneklerin
Raman spektrumlar: molekiiler diizeyde protein, karbonhidrat,
yag ve nikleik asitlere ait biyokimyasal haritalanmasi elde
edilmigtir.

Germinal membran ve kist sivist i¢in 300-1800 cm™ arasindaki
spektral bélge incelenmistir. 780, 880, 970, 1156, 1200, 1270
cm¥de belirgin olarak farkh pikler gézlenmigtir. Elde edilen
bu piklerden 880, 970, 1156, 1270 cm™ noktalarinda germinal
membranda giiclii spektral pikler gézlenirken kist sivisinda bu
noktalarda spektral ézellik gérilmemistir. Kist sivisinda ise 780
ve 1200 cm™ noktalarinda farkli spektral bantlar gozlenmistir
(Sekil 4).

Germinal membrandan elde edilen spektrumlardaki siddetli
pikler; 880,1020,1086,1333-1335,1454ve 1662 cm™ bantlarinda
elde edilmis ve patolojik dokularin teghisi icin genellikle normal
dokulara gore protein deformasyonlarini gésteren 6nemli
piklerdir. 1454 cm™deki, metilen (-CH,-) deformasyonuna bagh

——— Kist smist
= Germinal membran

L B o o L e L e e S R s mEE s maEae mo
0 500 B0 700 500 500 1000 1900 1200 1300 1400 1500 1680 1700 4800

Raman Kaymas (em-1)
Sekil 3. On hastanin germinal membran ve kist sivilarindan
elde edilen Raman spektrumlar:

1333-133%

Raman Siddeti

T T 1
400 50 600 700 BOO 900 1000 100 1200 1300 10 1500 1600 1700 1800
Raman Kaymasi (em-1)

Sekil 4. Germinal membran ve kist swvilarinin Raman
spektrumlarindan elde edilen farkh pikler

Amid II proteinin; 1658 cm™de elde edilen spektral bandin ise
karbonil (C=0) gerilmesine bagli Amid I proteinlerinin tepe
noktalar: olarak bulunmustur. 1274 cm™deki pikin ise Amid IIl’'e
ait oldugu dugtintlmektedir.

Germinal membranin Raman spektrumunda 752-1006 cm
Yde elde edilen spektral bantlar proteinlerin farkli titregim
modlarin1 ve aminoasitlerin kalintilar1 olarak gosterilebilir.
Normal dokularda lipitler baskin spektrum vermektedir ancak
bening tiimoérlerde genellikle yiitksek protein icerigine sahip
olacagindan bulgularimizda proteinlere ait titresim modlar: daha
baskin elde edilmigtir. Ancak bu titresim modlari proteinlerin
kiiciik yogunluk varyasyonlariyla sinirlandirilarak gosterilmigtir.
Germinal membran da niikleik asitler, triptofan ve fenil alanin
proteinlerinin daha yiiksek sinyaller olusturdugunu ancak

13331335

Raman §iddeti

400 S0 800 0 800S00 1000 1100 1200 1300 400 1S 1600 1700 1800
Raman Kaymas: (em-1)

Sekil 5. Germinal membran ve kist sivilarimin Raman
spektrumlarindan elde edilen ortak pikler

Tablo 3. Germinal membran ve kist sivilarindan elde edilen
raman spektrumunun temel bantlar:

Raman kaymasi Biyomolekiil
622 Fenilalanin
780 Urasil baz
802 Triptofan
Prolin, hidroksiprolin, triozin,
800-830 fosfodiester baglari, DNA seker fosfat
omurgasi
880 hidroksiprolin
943 Prolin, valin
974-978 CH, proteinlerin deformasyonu
1006 Karotenoitler
1086 Fosfolipit
1124 Fosfolipit
1200 Amide III
1270 Amide III
1333-1335 Poliniikleotit (DNA piirin bazlar1)
1454 X;:jelrll (-CH,-) deformasyonuna bagh
1508 Sitozin
1520 Karotenoitler
1577 Amid II protein ve niikleik asitlerin
1658 i(arbonil (C=0) gerilmesine baglh Amid
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fosfolipit, prolin ve valin aminoasitlerin olusturdugu Raman
sinyallerinin dasiik oldugu gézlenmistir.

Protein ve aminoasitlere ait Raman spektrumlar; 622 ve 1006
cm™ (fenilalanin), 802 cm™ (triptofan), 880 cm™ (hidroksiprolin),
943 cm™de (prolin ve valin) olarak saptanmigtir. 974-978 cm’
Yde elde edilen spektral bant ise protein deformasyonu seklinde
yorumlanmustr.

Elde edilen diger spektral pikler incelendiginde; 1151 cm™de; C-C,
C-N gerilmesi (proteinler), normal dokuda olmayan karotenoidler,
1274 cm™de tipik fosfolipitler, proteinlerde ki Amid III band:
ve Alfa heliks proteinlerde ki C-N gerilmesi, 880 cm™de C-C-N*
simetrik gerilme, hidroksiprolin ve triptofan, 970 cm™de lipitler
(kolesterol), fosforilasyona ugramis proteinlerin ve hiicresel
nikleik asitlerin fosfo monoester gruplari olarak belirlenmistir
(Sekil 4).

715, 1020 ve 1333-1335 cmde elde edilen Raman bantlarinin
niikleik asitlere ait oldugu belirlenmistir. Genellikle kanserlegmis
dokularda goriillen 1086 cm™de olusan tepe noktasinin sekere
(C,OH) ait olan 6nemli bir pik olarak saptanmugtur.

Kist sivisindan elde edilen spektral pikler degerlendirildiginde ise,
780 cm™V'de urasil baz1 ve sitozin/urasil niikleotidleri, 1200 cm™'de
niikleik asitler, fosfatlar ve Amide III proteinlerine ait spektral
titresim modlarimin biyokimyasal 6zellikleri elde edilmistir (Sekil
4).

Germinal membran ve kist sivinin Raman spektrumunda aym
spektral desenlerden elde edilen pikler degerlendirilmistir.
800-943 cm™deki spektral pikler; protein bantlari, tiimérlerin
yapisal protein modlari, prolin ve hidroksiprolinin C-C gerilmesi,
fosfodiester baglari, DNAnin seker fosfat omurgas: ve tirozine
ait titregim modlar1 olarak bulunmusgtur. 1086 ve 1124 cm™deki
spektral pikler ise; fosfolipitlere ait olarak belirlenmistir. Hem
germinal membran hem de kist sivilarindan elde ettigimiz 1508,
1520, 1554, 1577 cm™deki spektral pikler sirasiyla; sitosin,
karotenoidler, Amid II protein ve niikleik asitlerin titresim
modlarina ait oldugu bulunmustur (Sekil 5).

Membran olusumuna fosfolipit, serbest yag asidi ve kolesterol,
swilarin iceriginde ise sadece fosfolipitlerin bulundugu, her
ikisinin yapisinin yogun antejinik 6zelliklere sahip oldugu
saptanmugtir. 1333-1335 cm™de elde edilen en giddetli spektral
bantin CH,CH, kollajen ve poliniikleotit (DNA pirin bazlar1)
zincirini gosteren modlara ait oldugu belirlenmistir. Bu Raman
band: E. granulosus’un molekiiler yapisini gésteren spesifik bir pik
olarak degerlendirilmistir. 1658 cm™deki spektral banttin ise o
heliks yapili ve Amid I proteinlerine ait oldugu bulunmustur. Elde
edilen bu spektral desenin germinal membranda daha yiiksek bir
titresim modu gosterdigi gozlenmistir. 1658 cmV'deki pik, kanserli
hiicrelerdeki amino asitlerin CH, asimetrik deformasyonuna
kargilik gelmektedir (Sekil 5).

TARTISMA

Bu calismada RS kullanilarak SERS metodu ile E. granulosus’a
ait germinal membran ve kist swvilarinin molekiiler diizeyde
biyokimyasal kompozisyonlar1 belirlenmeye caligilda.

Bir hiicrenin Raman spektrumu, hicrenin biyokimyasal
bilesiminin zengin bir “parmak izini” temsil eder. Bunedenle farkli
huicresel tepkileri baslatan farkl toksik maddeler ve biyokimyasal
degisiklikler Raman spektrumlarinda belirgin olarak ortaya
konulabilmektedir. Fizyolojik kosullarda muhafaza edilen canh

hiicrelerden herhangi bir invaziv girisim ve kontrast arttirici
kimyasallar kullanilmasina gerek kalmadan RS ile hiicrenin
molekiiler kompozisyonlar: belirlenebilmektedir (40).

Bugiine kadar yapilan aragtirmalar incelendiginde kemik, kornea,
servikal doku, akciger, gogiis, deri, gastrointestinal doku, beyin,
karaciger, tikirik, hem proteinleri, lenfositler, insan kan
hiicreleri ve kanser hiicreleri gibi bir¢ok biyolojik doku érnekleri
RS ile incelenmistir. Ancak E. granulosus ve diger parazitlerin
biyokimyasal yapilarini haritalayabilecek SERS metodu ile
ilgili calisgma bulunmamaktadir. Yapilan ¢alismalarda bildirilen
biyolojik dokularin spektrumlar ile E. granulosus’a ait germinal
membran ve kist swvilarinin  spektrumlar kargilagtirilarak
biyokimyasal kompozisyonlari belirlenmeye ¢aligilmigtir.

Hidatik kistlerin biyokimyasal komposizyonlar1 hastaligin
fizyolojisinde, metabolizmasinda ve immiinolojisinde 6nemli
rol oynamaktadir. Ayrica biyokimyasal varyasyon, farkhi ara
konaklardaki sus varyasyonunu da yansitabilmektedir (43).
Farkli ara konaklardan elde edilen hidatik kist tabakalar1 ve bunu
cevreleyen konak dokusunun serolojik yéntemlerle biyokimyasal
parametrelerinin aragtinldifi caligmada; kolesterol, trigliserit,
ire, urik asit, kreatin ve biluribin analizleri elde edilmigtir.
Kolesterol, biluribin ve kreatinin en yitksek konsantrasyonda
germinal tabakada oldugu ve diger organlara gore biyokimyasal
analiz sonu¢larmin konsantrasyon miktarlarinin  degistigi
bildirilmigtir (44).

Yapilan farkli caligmalarda 2700-3500 cm™deki spektral bolge
degerlendirildiginde yag asit zincirleri, fosfolipitler, kolesterol,
kreatin, proteinler ve niikleik asitleri gosterilmistir (17,45).
Galismamizda ise 300-1800 cm® arasindaki spektral bélge
degerlendirildiginden dolay1 germinal membran ve kist sivisina
ait nukleik asit, karbonhidrat, protein ve lipitlere ait spektral
pikler analiz edilmig fakat germinal membranda olmas: gerek
kreatin gosterilememisgtir.

Normal ve patolojik dokulardan elde edilen Raman spektrumlar:
6nemli farkhiliklar gostermektedir. Normal dokularin spektral
profili, yiksek seviyelerde lipitlerin gostergesidir. Hem benign
hem de malign olan patolojik dokularin spektral profili, daha
fazla protein ve daha az lipit varligina isaret etmektedir. Ayrica,
patolojik dokular arasinda, malign doku benign dokuya kiyasla
nispeten daha fazla lipit icermektedir (39).

Zheng ve ark. (46) saglikh ve ekinokokkozisli hastalarin
serum Orneklerinde RS kullanarak tam1 ve tahminlerini
gerceklestirmiglerdir.

Cheng ve ark.da (47) yapmus olduklar: caligmada 28 ekinokokozis
hastas: ve 38 saglikhi kiside RS yéntemi kullanilir. RS 6l¢timleri,
iki grup kan serumu Ornegi tzerinde gerceklestirmislerdir.
Raman spektrumlar gosterisi olarak ekinokokkozisli kan
serumunun yansiticiiginin, normal insan kan serumundan daha
yiksek oldugunu saptamiglardir. Saglikli ve ekinokokkozisli
kigilerde ki ortalama kesin tani oranimin %92,121 olarak elde
etmiglerdir. Sonug olarak Zheng ve ark. (46), Cheng ve ark.nin
(47) yaptiklari ¢alisma sonucunda geleneksel tani yéntemler ile
kargilastirnldiginda RS’nin digik maliyetli, kolay kullaniml,
ekinokokozun hizl analizi ve dogru teghisi agisindan avantajlar:
oldugunu bildirmiglerdir. Ayrica Raman spektroskopinin
ekinokokkozis i¢in non-invaziv ve hizli tespiti icin 6nemli
potansiyele sahip oldugunu belirtmiglerdir.

E. granulosus’un larva formu olgularin ¢ogunda benign bir timér
gibi davranmaktadir. Bu nedenle RS ile bu larval formun mikro
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yapisini, dokunun ve kist sivisimin biyokimyasal bilesenlerini
analiz etmek i¢cin 6énemli bir potansiyele sahiptir. Elde edilen
spektrumlarin 6zellikleri, germinal membran ve kist sivisimin
molekiler diizeyde biyokimyasal bilesimlerinde ki farkliliklar
gostermekte avantaj saglamaktadir.

SONUC

Mikroorganizmalarin tamimlanmasinda ve biyolojik dokularin
biyokimyasal analizlerinde molekiiler, serolojik ve konvansiyonel
gibi farkh tami yoéntemleri kullanmilmaktadir. Bu yéntemlere ek
olarak Raman spektroskopisinin hizli, tahribatsiz ve non-invaziv
bir yéntem oldugu yapilan caligmada gésterilmistir. Dolayisiyla
mikroorganizmalarin biyokimyasal  bilesenlerinin
molekiiler diizeyde analiz edilebilmesi bakimindan alternatif bir
yontem olacag digtuntlmektedir. Ayrica bir sonraki ¢calismalarda
saglam, kanserli dokularla kargilagtirmali analizleri yapilarak
tan: ve teshisinde dogrulugunun ve givenilirliginin artirilmasini
istiyoruz.
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ABSTRACT

Objective: Sarcocystosis is an important zoonotic protozoal disease with worldwide distribution and wide range of hosts. The
aim of the present study was to determine the intensity of Sarcocystis spp. infection and to show histopathological features of their
cystic lesions in slaughtered cattle of Zabol- Iran.

Methods: From April to September 2018, 500 tissue samples from esophagus, heart, diaphragm, tongue and masticatory muscles
were prepared from 100 slaughtered cattle. All samples were fixed in 10% neutral buffered formalin and routine tissue processing
protocol was performed.

Results: The microscopic results showed that 92.2% of specimens had thin-walled cysts of S. cruzi and 14% had thick-walled
Sarcocystis (S. hirsuta and S. hominis) but macrocyst was only observed in one cattle. The positivity rate of thin walled cysts was
58.8% for heart, 13.9% for masticatory muscles, 10.2% for tongue, 9.3% for esophagus and 7.8% for diaphragm. The positivity
rate of thick walled cysts was 32.8% for esophagus, 28.6% for tongue, 22.9% for heart, 15.7% for masticatory muscles and 0% for
diaphragm, which could represent either S. hominis or S. hirsuta. The most infected tissue was heart and the least infected tissue
was diaphragm. Thin walled cysts (S. cruzi) were mostly found in heart and were less found in diaphragm. However, thick-walled
cysts (S. hirsuta and S. hominis) were mostly detected in esophagus. No thick-walled cysts were found in diaphragm muscle .
Conclusion: A high positivity rate of sarcocystosis in slaughtered cattle in Zabol abattoir revealed heavily environmental
contamination of Sistan region by this important parasitic disease.

Keywords: Cattle, sarcocystosis, thin-walled cyst, thick-walled cyst

0z

Amag: Sarkosistozis, diinya ¢capinda yaygin bir dagilima sahip ve ¢ok ¢esitli konaklar1 olan énemli bir zoonotik protozoal hastaliktir.
Bu ¢alismanin amact; Zabol-iran'da kesilen sigirlarda Sarkosistis spp. enfeksiyonunun yogunlugunu belirlemek ve sarkosistis kistik
lezyonlarinin histopatolojik 6zellikleri gostermektir.

Yontemler: Nisan-Eylil 2018 tarihleri arasinda kesilen 100 sigirin 6zofagus, kalp, diyafram, dil ve ¢igneme kaslarindan 500
doku 6rnegi hazirlanmigtir. Tim numuneler %10 nétr tamponlu formalin ile sabitlenmistir ve tiim numunelere rutin doku igleme
protokoli uygulanmistir.

Bulgular: Mikroskobik sonuglar, érneklerin %92,2’sinde S. cruzi'nin ince duvarh kistleri, %14’tinde kalin duvarh Sarkosistis (S.
hirsuta ve S. hominis) oldugunu, ancak makrokistin sadece bir sigirda goriildiigiinii gostermistir. Ince duvarli kistlerin pozitiflik
orani kalp i¢in %58,8, ¢igneme kaslar i¢in %13,9, dil i¢in %10,2, 6zofagus i¢cin %9,3 ve diyafram i¢in %7,8 idi. S. hominis ve S.
hirsuta’y: temsil edecek sekilde kalin duvarli kistlerin pozitiflik orani 6zofagus i¢in %32,8, dil icin %28,6, kalp i¢in %22,9, ¢igneme
kaslar1 i¢in %15,7 ve diyafram i¢in %0 idi. En ¢cok enfekte olan doku kalp ve en az enfekte olan doku diyaframdi. Ince duvarli kistler
(S. cruzi) ¢ogunlukla kalpte bulundu ve diyaframda en az bulundu. Ancak, 6zofagusta kalin duvarl kistler (S. hirsuta ve S. hominis)
tespit edildi. Diyafram kasinda kalin duvarh kist bulunmada.

Sonug: Zabol mezbahasinda kesilen sigirlarda sarkosistosisin yiiksek pozitiflik orani, Sistan bélgesinin bu énemli paraziter
hastalikla agir cevresel kontaminasyonunu ortaya ¢ikarmaktadir.

Anahtar Kelimeler: Sig1r, sarkosistosis, ince duvarli kist, kalin duvarh kist
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INTRODUCTION

Sarcocystosis is an important protozoan intracellular parasitic
disease with global distribution in broad range of wild and
domestic animal species as well as humans (1). Sarcocystis
spp. have obligatory two-host life cycle and cause muscle cysts
formation by merogony stage in herbivorous mammals (such as
cattle, buffaloes, sheep and pigs) as intermediate hosts. Besides,
sporogony and gamogony stages take place in carnivores and
humans (by consumption of undercooked meat) as definitive
hosts (2,3). In previous researches, three species of Sarcocystis
have been reported in cattle: S. cruzi, S. hirsuta, and S. hominis,
with canids, felids, and primates, as definitive hosts, respectively.
Among these, S. cruzi with more than 90% prevalence in adult
cattle cardiac muscle has the most occurrence reports in many
countries in the world (4). S. hirsuta and S. hominis with less
infection rates in comparison with S. cruzi, mostly have been
found in esophagus and striated muscles (but less in cardiac
muscle) (3,5); however, epidemiological reports have been scarce
in the last few years. In Iran, there are only two reports about
the occurrence of macroscopic type of sarcocystosis in cattle (S.
hirsuta) (5,6).

Identification of Sarcocystis spp. is complicated. Although,
molecular methods are insufficiently convenient for species
identifications because of high genetic similarity; the
ultrastructure observation of primary cyst wall technique is
considered to be one possible reliable method for identifying
Sarcocystis spp (6,7).

Based on the reports from different provinces of Iran, infection
rate of sarcocystosis in adult bovine muscles is absolutely
high (8-15), but there is no information about intensity of this
parasitic disease in Sistan region. So, the present research aims
to determine the intensity of infection and histopathological
investigation of Sarcocystis spp. cystic lesions in slaughtered cattle
of Zabol abattoir.

METHODS

Collection of Samples

From April to September 2018, 100 slaughtered cattle in Zabol
industrial slaughterhouse were randomly examined for the
presence of Sarcocystis macroscopically and microscopically.
A total of 500 tissue samples with the size of 1x1x0.5 cm from
esophagus, heart, diaphragm, tongue and masticatory muscles of
these cattle were obtained.

This manuscript was conducted on slaughtered cattle and does
not contain clinical or experimental studies and patient data.

Microscopic Examination

All specimens were fixed in 10% neutral buffered formalin for
24 hours, then embedded in paraffin, sectioned at 5 pm with
microtome, stained with hematoxylin and eosin staining according
to routine protocol and finally submitted to light microscopy
for examination of Sarcocystis spp. cystic lesions. Considering
to the histologically differences of the wall thickness of S. cruzi
(thin-walled sarcocyst) and S. hirsuta, or S. hominis (thick-walled
sarcocyst), the found cysts were counted under light microscope
and their wall thickness was measured by micrometry method
using ocular micrometer (micro-scale).

Statistical Analysis

For statistical evaluation, data analysis was performed using SPSS
version 20 (SPSS Inc., Chicago, IL, USA), and chi-square test.
Significance level was considered as p<0.05.

RESULTS

Out of 100 cattle examined, only one cattle (1%) showed
macroscopic type of Sarcocystis spp. In this case, numerous
milky-white colored spindle-shaped macrocysts of S. hirsuta were
observed in the tunica muscularis of masticatory muscle (Figure
1). In microscopic evaluation, spherical shape cysts with a mean
14 p in diameter impacted with bradyzoites were observed. The
cysts wall thickness was more than 2p (Figure 2). Totally, 531
cysts were observed in 500 tissue samples and all 100 cattle
(100%) were involved with Sarcocystis spp. at least in one of their
organs, histologically. Thin-walled Sarcocystis corresponding with
S. cruzi were found in 92.2% of specimens, while 14% had thick-
walled cysts (S. hirsuta or S. hominis). The distribution of thin-
walled and thick-walled microscopic cysts in different muscles
of cattle is summarized in Table 1. The chi-square test showed
significant differences between frequencies of Sarcocystis in
different muscles (p<0.001). The highest incidence of thin-walled
cysts (S. cruzi) was in heart muscles, whereas thick-walled cysts
(S. hirsuta and S. hominis) were mostly observed in the esophagus.
In addition, thin-walled sarcocysts have a lower frequency (7.8%)
in the diaphragm muscle compared to other muscles.

In histopathological examination, the different shapes of
microcysts (spherical, oval or elongated) with thin or thick

Figure 1. Masticatory muscle of cattle showing multiple

macrosarcocysts (S. hirsuta), in the tunica muscularis (arrows)

Figure 2. Microscopic section of masseter muscle of the cattle

showing round shape thick-walled (more than 2pm) sarcocyst
(S. hirsuta or S. hominis) (H&E, scale bar=35 pm)
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distinct walls were observed in over mentioned muscles but no
inflammatory reaction was found around the cysts or surround
the infected muscle fibers (Figures 3-5).

DISCUSSION

Sarcocystosis is an important zoonotic disease with economic
impact and worldwide distribution in various animal species and
human being. Many considerable researches have been conducted
about the importance and prevalence of this disease in different
intermediate hosts and various countries (1,2,16-21). Although,
there are many reports of sarcocystosis occurrence in domestic
animals (especially cattle) in Iran (9,10,13-15), but most studies
have not attempted to identify the species of the parasite in cattle.
Moreover, considering the popularity of cattle meat consumption
in Sistan region, up to now, there has not been any study about
intensity of this disease in Zabol city.

In histopathological investigation, thin-walled sarcocysts (<1 pm)
identify as S. cruzi and Thick-walled sarcocysts (2-7pm) identify
as S. hirsuta or S. hominis using micrometry method (3,22). Based
on the abovementioned method, the results of the present study
revealed that all cattle and all tissue samples were infected with
Sarcocystis spp. (92.2% of tissue samples with S. cruzi and 14%
with S. hirsuta or S. hominis). These findings are in accordance to
some investigations which have found in other countries: 100%
in Brazil (23), 100% in Argentina (4), 100% in the United States
(3), 97.4% in Belgium (24), 97.8% in Iraq (25) and 93.4% in

Table 1. Distribution of thin-walled and thick-walled

microscopic sarcocysts in different muscles of cattle
slaughtered in Zabol abattoir

Type of muscle | Thick-walled | Thin-walled | Total
sarcocyst sarcocyst number
Number (%) | Number (%) | (%)
Heart 16 (22.9%) 271 (58.8%) 287 (54%)
Tongue 20 (28.6%) 47 (10.2%) 67 (12.6%)
Esophagus 23 (32.8%) 43 (9.3%) 66 (12.4%)
Diaphragm 0 (0%) 36 (7.8%) 36 (6.8%)
Masseter 11 (15.7%) 64 (13.9%) 75 (14.1%)
Total number (%) | 70 (100%) 461 (100%) 531 (100%)
The percentages have been prepared columnar

Figure 3. Cardiac muscle of a cattle showing multiple large
round and oval shape thin-walled (less than 1 pm) sarcocysts
(S. cruzi) around the purkinje cells without any tissue reactions
(H&E, scale bar=130 um)

Turkey (Iran border countries) (26). Whereas, the infection rate
in the present study is considerable higher than Egypt, 7.45 (20),
Malaysia, 36.2% (2), Philippines, 55% (27) and Ethiopia 82% (28).
Besides, in comparison to other areas of Iran, the frequency of
sarcocystosis in cattle in the present study (100%) is consistent
with Shiraz, 100% (9), Kerman, 100% (11), Hamadan, 100% (14),
Bojnurd, 100% (13), Tabriz, 100% (5), Ahvaz, 100% (15) and
higher than Isfahan, 89% (12), Shahrekord, 91% (10) and Karaj,
96/8% (29). Aforementioned researches which are conducted
in various parts of Iran demonstrate that cattle contamination
to Sarcocystis spp. is notable. The first detection of macroscopic
type of sarcocystosis in cattle (S. hirsuta) in Iran was reported
by Shekarforoush et al. (6). In this case report, several spindle-
shaped macrocysts were observed in diaphragmatic muscle. In a
related study, the incidence of macroscopic sarcocysts in cattle
slaughtered in Tabriz was declared 8.2%, predominantly in
esophagus muscle (5).

In the present study macro-sarcocysts in cattle (S. hirsuta)
were observed in one case (1%) and in the masticatory muscle.
In this study the shape and size of macrocysts were come in
agree with over mentioned studies. In other studies, in Iran, no
macroscopic cysts were found in cattle which were examined for
Sarcocystis infection (11-14,17,29). The results of the microscopic
examination in the current study revealed that the frequency
of thin-walled sarcocysts (S. cruzi) and thick-walled sarcocysts
(S. hirsuta or S. hominis) were 92.2% and 14%, respectively
and all cattle were infected with sarcocystosis at least in one
of their organs. The most infected tissue was cardiac muscle
(58.8% for thin-walled cysts) and esophagus (32.8% for thick-

Figure 4. Spherical shape thin-walled (less than 1 pm)
sarcocyst (S. cruzi) in the esophagus of cattle. The cyst initiated
no inflammatory reaction (H&E, scale bar=70um)

Figure 5. Elongated thin-walled (1pum) sarcocyst (S. cruzi) in
the tongue muscle of cattle. The cyst initiated no inflammatory
reaction (H&E, scale bar=90um)
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walled cysts) and the less was diaphragm (for both of thin and
thick-walled cysts, 7.8% and 0% respectively). According to
these findings, previous researches have demonstrated that S.
cruzi is predominantly occurred in cardiac muscle (23,29,30).
The frequency of thick-walled sarcocysts in the present study
(14%) is lower than two other studies (12,29), 21% and 34/4%,
respectively. Additionally, opposite to the results of Nourollahi
Fard et al. (29) which reported that thick-walled sarcocyst mostly
were detected in diaphragm, in our study diaphragm showed no
thick-walled cyst. It seems useful to do accurate recognition of S.
hirsuta and S. hominis thick-walled cyst but it was not possible for
us considering some problems in ultrastructure observation of
primary cysts wall via electron microscopy which is too expensive
and difficult to access (30).

In present histopathological investigation, opposite to some
studies which reported the existence of inflammatory reactions
around some sarcocysts continuing to degeneration (18,21,29),
no inflammatory reaction was found.

CONCLUSION

The results of present study demonstrate high frequency of
S. cruzi in comparison with low frequency of S. hirsuta and S.
hominis. Considering to this fact that the Sarcocystis parasite can
cause economiclosses in livestock animals and could be a threat to
the human community health, future investigation about parasite
phylogeny and prevention procedures seems to be useful.
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Endoparasites Determined by Fecal Examination
in Sheep in Erzurum Province

Erzurum Ilinde Yetistirilen Koyunlarda Disk: Bakist ile Tespit Edilen
Parazitler
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ABSTRACT

Objective: The aim of the current study was to determine the presence and prevalence of Eimeria and helminth species in sheep
raised in Erzurum province by using fecal examination.

Methods: Faecal samples were collected from a total of 784 sheep raised in Aziziye, Yakutiye and Palandéken districts between
February-March 2019. The samples were examined by Fulleborn’s flotation, Benedect sedimentation, and Baermann-Wetzel
methods.

Results: Eimeria spp. and helminths were found in 49.36% (387/784) and 74.11% (581/784) of the samples, respectively.
Identified Eimeria species were as follows: E. parva (59.68%), E. ovina (51.67%), E. faurei (47.80%), E. ahsata (39.27%), E. granulosa
(36.62%), E. punctata (28.42%), E. pallida (26.09%), E. ovinoidalis (18.34%), E. crandallis (16.79%), E. intricata (15.76%), E.
weybridgensis (11.36%) and E. marsica (6.20%). Helminth species identified at genus/species level were Dicrocoelium spp. (33.91%),
Fasciola spp. (5.68%), Paramphistomum spp. (2.58%), Moniezia spp. (5.85%), Trichostrongylid type egg (49.05%), Marshallagia
spp. (38.73%), Nematodirus spp. (20.98%), Trichuris spp. (14.46%), Protostrongylus spp. (18.42%), Dictyocaulus filaria (2.41%) and
Muellerius capillaris (1.38%).

Conclusion: Parasitic diseases cause important economic losses in livestock industry. In following years, it is aimed to plan
prevention and control strategies for the parasites detected in this area in line with the data of this study and to share this data
with the animal breeders.

Keywords: Erzurum, sheep, flotation, sedimentation, Baermann-Wetzel

0z

Amag: Bu caligmanin amaci, Erzurum ilinde yetistirilen koyunlarda Eimeria ve helmint tiirlerinin varhigim ve yayginhigim digk
bakust ile ortaya koymaktir.

Yontemler: Disk: 6rnekleri, Subat-Mart 2019 tarihlerinde Aziziye, Yakutiye ve Palandéken ilcelerinde yetistirilen farkli yas ve
cinsiyetteki 784 koyundan toplandi. Toplanan digk: 6rnekleri Fulleborn flotasyon, Benedek sedimentasyon ve Baermann-Wetzel
metotlari ile incelendi.

Bulgular: incelenen érneklerde, Eimeria oocystleri %49,36 (387/784), helmint etkenleri ise %74,11 (581/784) oranlarinda
saptandi. Eimeria spp. pozitif érneklerde; E. parva (%59,68), E. ovina (%51,67), E. faurei (%47,80), E. ahsata (%39,27), E.
granulosa (%36,62), E. punctata (%28,42), E. pallida (%26,09), E. ovinoidalis (%18,34), E. crandallis (%16,79), E. intricata (%15,76),
E. weybridgensis (%11,36) ve E. marsica (%6,20) turleri belirlendi. Cins/tiir bazinda tanimlanan helmint etkenleri sunlardir:
Dicrocoelium spp. (%33,91), Fasciola spp. (%5,68), Paramphistomum spp. (%2,58), Moniezia spp. (%5,85), Trichostrongylid tip
yumurta (%49,05), Marshallagia spp. (%38,73), Nematodirus spp. (%20,98), Trichuris spp. (%14,46), Protostrongylus spp. (%18,42),
Dictyocaulus filaria (%2,41) ve Muellerius capillaris (%1,38).

Sonug: Paraziter enfeksiyonlar, hayvan yetistiriciliginde énemli ekonomik kayiplara neden olmaktadir. flerleyen donemlerde,
bu calismanin verileri dogrultusunda bu bélge hayvanlarinda saptanan parazitlere yénelik koruma ve kontrol ¢aligmalarinin
planlanmasi ve hayvan yetistiricileri ile bu bilgilerin paylagilmas: diistintilmektedir.

Anahtar Kelimeler: Erzurum, koyun, flotasyon, sedimentasyon, Baermann-Wetzel
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INTRODUCTION

Sheep raising is economically important in the world, as well as in
the Erzurum region and Turkey. It is one of the primary sources of
animal protein needed for human nutrition. Due to the subtropical
climatic conditions of Turkey, inappropriate sheep husbandry
systems and parasitic drug resistance, sheep are at high risk to
parasitic infections (1,2). Gastrointestinal (GI) parasites are the
serious causative species of both clinical and subclinical diseases
in sheep which lead to growth retardation, weight loss, mortality,
decrease in milk and wool productivity, thus causing tremendous
economic losses (2). Therefore, it is very important to investigate
the presence and prevalence of disease species, application of
appropriate preventive measures and treatment with effective
anti-parasitic drugs will aid in the improvement of animal
health and economic gain. Based on necropsy and coprological
examinations conducted in sheep in different continents and
regions of the world, reports showed that the prevalence rate of
Eimeria and helminth infections ranges between 4.2-92.9% (3-7)
and 0.2-100% (4,8-10), respectively. The results of the studies
carried out on sheep faecal samples in Turkey, the following
37.3-100% Eimeria spp. (11-16) and 0.39-100% helminth (16-18)
prevalence were reported. In past years, some studies of sheep
parasites presented in Erzurum region (19-21) but contemporarily
no comprehensive study has been conducted on endoparasitic
fauna of sheep, in Erzurum province. The purpose of this study
was to investigate the presence and prevalence of parasitic
species at sheep faecal samples by quantitative and qualitative
coprological techniques in Erzurum region.

METHODS

Ethics Committee Approval

Ethical approval of the study was obtained from the Ethics
Committee of Atatiirk University of Veterinary Faculty (approval
number: 2019/01).

Study Area

The study was conducted in Erzurum province of Turkey between
February-March 2019. The province is the fourth largest city
in Turkey with a surface area of 25.066 km? and located in the
northeastern part. It is situated at an elevation of 1853 m above
sea level with an average annual temperature of 5.8 °C (42.4 °F)
and characterized by continental climatic conditions. Erzurum
has large expanses of meadows and pastures with a rate of
approximately 64.7%. The greenish nature of the meadows and
pastures is maintained through all year by sufficient rainfall with
average annual precipitation of 425 mm.

Sample Size

According to the Turkey Statistical Institute (TUIK), Erzurum has
the 1.85% of Turkey’s sheep population. The total sheep number
in the country is approximately 35.194.972 and 649.716 of them
are raised in Erzurum (22). The distribution of sheep breeds in
Erzurum is 83%, 13%, 2% and 2% for Morkaraman, Akkaraman,
Hemsin, and others, respectively. To determine the sample size,
the data of TUIK was considered and 784 (95% confidence level,
3.5% confidence interval) sheep found to be enough to represent
Erzurum’s sheep population. The sample size in terms of the
districts was calculated by stratified sampling method.

Sample Collection

Samples were collected from private sheep farmslocated in Aziziye,
Yakutiye and Palandéken districts between February-March 2019.
These districts have similar climatic and geographical conditions.
In this study, a total of 784 (females (n): 667, males (n): 117, <1
age group (n): 186, >1 age group (n): 598, race: Morkaraman)
clinically healthy sheep faecal samples were collected. The sheep
found at meadow or pasture at least once, no administration of
antiparasitic drug during the last 3 months and to be raised in
Erzurum region were the properties of the sheep that sampled.
The faecal samples were collected directly from the rectum of each
animal and placed in screw-capped labeled plastic containers. The
age, sex, breed, and raising address of the animals were recorded.

Laboratory Techniques

Collected faecal samples were immediately transported to the
Parasitology Laboratory of Veterinary Faculty, Atatiirk University.
At first, faecal samples were macroscopically investigated in term
of consistency, presence of blood, mucus and cestode proglottids.
Later on, each of the fecal samples were processed by Fuelleborn’s
flotation, Benedect sedimentation, Baermann-Wetzel methods
and then examined microscopically for the presence of Eimeria
spp. oocysts, trematode and cestode eggs, nematode eggs and
larvae. Evaluation and identification of the parasitic species at
the genus and/or species level were performed by using light
microscope (Nikon Eclipse Ci, Japan) and digital camera system
(Nikon DS-Fi2, Japan). Quantitative analysis was conducted on
all Eimeria positive faecal samples to determine oocysts per gram
(OPG) by McMaster’s technique (23). The severity of the Eimeria
infection was evaluated as mild (<1.800 OPG), moderate (1.800-
6.000 OPG) and severe (>6000 OPG) (24). Then, 2% K,Cr,0O, was
added to Eimeria positive samples and exposed to sporulation
under laboratory conditions by stirring regularly. Identification of
sporulated Eimeria oocysts was performed based on morphological
features (25). Helminth eggs were defined based on morphological
criteria of the eggs at genus/species level, and then eggs per gram
(EPG) was calculated in positive samples. Infection degree was
evaluated based on EPG as mild (<500), moderate (500-1000) and
severe (>1000). Nematode larvae were defined at genus and/or
species level according to the morphological criteria (26).

Statistical Analysis

Positive samples were identified and enumerated. The count
data were subjected statistically by SPSS 20 software (SPSS Inc.,
Chicago, IL, USA), chi-square (x?) test to attain associations of
sex, age, OPG and EPG at p<0.05.

RESULTS

The macroscopic examination of the samples revealed that the
feces were in normal consistency and not containing blood,
mucus, or cestode proglottids. Out of 784 faecal samples, 683
(87.12%) were found to be positive with at least one parasite.
Respectively, 49.36% (387/784) and 74.11% (581/784) sheep
were infected with Eimeria spp. and helminth species. Whereas
102 (13.01%) sheep infected with only Eimeria species, 285
(36.35%) had mix infection with Eimeria species and helminths.
Identified Eimeria species were as follows: E. parva, E. ovina, E.
faurei, E. ahsata, E. granulosa, E. punctata, E. pallida, E. ovinoidalis,
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E. crandallis, E. intricata, E. weybridgensis and E. marsica (Figure 1).
Among the Eimeria species, E. parva has the highest prevalence of
59.68% (231/387) (Figure 2). In positive samples, 3 to 8 Eimeria
species were determined. The infection with 8 Eimeria species
were including E. parva, E. ovina, E. faurei, E. granulosa, E. pallida,
E. ovinoidalis, E. crandallis and E. marsica.

The prevalence of infection was significantly (p<0.05) higher
in <1 age group than >1 age group. With regards to sex, the
prevalence of infection was higher in females than in males and
the difference was insignificant (p>0.05) (Table 1).

OPG was calculated as 1.550 (100-12.850) on average. The
intensity of infection in age groups (<1 age group: moderate
and severe; >1 age group: mild) showed statistically significant
differences (p<0.05). The moderate and severe OPG range in
females was at high rate while mild OPG range was high in males
(p>0.05) (Table 2).

The prevalence rates of helminth infections were as follows;
28.95% (227/784) trematode, 4.34% (34/784) cestode, 60.1%
(471/784) GI nematode, and 15.94% (125/784) lungworm. At
least one helminth agent was determined in 74.11% (581/784) of

Figure 1. a: E. faurei, b: E. granulosa, c: E. marsica, d: E. ovina,

e: E. ovinoidalis, f: E. parva, g: E. weybridgensis, h: E. intricata, i:
E. ahsata, j: E. crandallis, Magnification: 400x; Scale bar: 50 pm
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Figure 2. Number of positive animals (n)=387

Table 2. Age and sex-wise OPG range in infective sheep

the samples. Identified helminth species at genus or species level
were as follows: Dicrocoelium spp. (25.13%, 197/784), Fasciola
spp. (4.21%, 33/784), Paramphistomum spp. (1.91%, 15/784),
Moniezia spp. (4.34%, 34/784), trichostrongylid type egg (36.35%,
285/784), Nematodirus spp. (15.56%, 122/784), Marshallagia spp.
(28.7%, 225/784), Trichuris spp. (10.71%, 84/784), Dictyocaulus
filaria (D. filaria) (1.79%, 14/784), Protostrongylus spp. (13.65%,
107/784) and Muellerius capillaris (M. capillaris) (1.02%, 88/784).
Trichostrongylid type eggs had the highest [49.05% (285/581)]
and M. capillaris had the lowest [1.38% (8/581)] rate in helminth
positive samples (Figure 3, 4, 5).

Table 1. Distribution of Eimeria infection in age and sex group

n/N % P
Q 332/667 49.78
Sex >0.05
) 55/117 47.01
<1 132/186 70.97
Age <0.05
>1 255/598 42.64
n: Number of Eimeria positive animals, N: Total number of animals
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Figure 4. a: Fasciola spp., b: Moniezia spp., c: Marshallagia spp.,
d: Trichuris spp., e: Dicrocoelium spp., f: Paramphistomum spp., g:
Nematodirus spp., h: Trichostrongylid type egg, Magnification:
200x, scale bar: 100 um

Age Sex
<1 >1 Q 3
N=132 N=255 P N=332 N=55 P
n (%) n (%) n (%) n (%)
Mild 20 (15.15) 205 (80.39) 204 (61.45) 36 (65.45)
OPG Moderate 80 (60.60) 45 (17.65) <0.05 97 (29.22) 15 (27.27) >0.05
Severe 32(24.24) 5(1.96) 31(9.34) 4(7.27)
N: Number of Eimeria positive animals, n: Number of infected animals with related OPG range, OPG: Oocysts per gram
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The helminth infection rate was determined higher in the >1 age
group than <1 age group, and the dependency of positivity to
the age was found insignificant (p>0.05). The positivity rate was
found higher in females than males (p>0.05) (Table 3).

The presence of Dicrocoelium spp. and Marshallagia spp. was
higher in females than males (p<0.05) (Table 4).

Single and mix parasite infection rates are shown in Table 5.

EPG was counted as 550 (100-3750) on average. The intensity
of infections in age groups (<1 age group: moderate and severe;
>1 age group: mild) showed statistically significant differences
(p<0.05). The severe OPG range was higher in females, while mild
and moderate OPG ranges higher in males (p>0.05) (Table 6).

Table 3. Prevalence of helminth species in the age and sex
groups

n/N % P
Q 500/667 74.96
Sex >0.05
4 81/117 69.23
<1 133/186 71.51
Age >0.05
>1 448/598 74.92
n: Number of helminth positive animals, N: Total number of animals

Table 4. Prevalence of helminth species in the age and sex
groups

Sex Age
Q I <1 >1
N=667 | N=117 | N=186 | N=598
n(%) |[n%) |n(%) |n(%)
. . 181a 16b 44
Dicrocoelium spp. ©2713) | 13.67) | (23.65) 153 (25.58)
. 27 11
Fasciola spp. (4.04) 6(5.12) (5.91) 22 (3.67)
Paramphistomum 12
spp. (1.79) 3(2.56) | 5(2.68) | 10(1.67)
. 27 10
Moniezia spp. (4.04) 7 (5.98) (5.37) 24 (4.01)
Trichostrongylid 239 46 55
type egg (35.83) | (3832) | (20.57) | 230(38:46)
. 105 17 32
Nematodirus spp. 1574 | 1452 | 17.20) 90 (15.05)
. 210a 15b 50
Marshallagia spp. (31.48) | (12.82) | (26.88) 175 (29.26)
. . 69 15 20
Trichuris spp. (1034) | (12.82) | (10.75) 64 (10.70)
Dictpocaulus flaria | > 1(0.85) | 4(2.15) | 10(1.67)
ictyocaulus filaria (1.94) . . .
85 22 24
Protostrongylus spp. 12.74) | 18.80) | (12.90) 83(13.87)
Muellerius capillaris | 7(1.04) | 1(0.85) | 3(1.61) | 5(0.83)
N: Number of sampled animals, n: Number of animals infected with the
related species. Number of different lowercase letters (n) in the same line
represents significant difference (p<0.05)

Figure 5. a: D. filaria (blue arrow: protruding knob of the head),
b: M. capillaris (red arrow: the thorny structure on the tail), c:
Protostrongylus spp. Magnification: 100-200x, scale bar: 100 pm

Table 5. Single and mix infection rates of GI parasites
according to the presence of oocytes and eggs in sheep

n/N %

Trichostrongylid type egg 58 8.49

Marshallagia spp. 63 9.22
Single

Nematodirus spp. 14 2.05

Trichuris spp. 11 1.61

Eimeria spp. + Trichostrongylid 79 1054

type egg

Eimeria spp. + Marshallagia spp. | 31 4.54

Eimeria spp. + Nematodirus spp. | 7 1.02

Eimeria spp. + Moniezia spp. 10 1.46

Eimeria spp. + Trichuris spp. 20 2.99

Trlchostrm.lgyhd type egg + 36 597

Marshallagia spp.

Trlchostr.ongyhd type egg + 5 0.73

Nematodirus spp.

Trlcl?os.trongyhd type egg + 2 0.29

Moniezia spp.
Double . .

Trichostrongylid type egg + 9 132

Trichuris spp. ’

Marshallz?gza spp. + 10 146

Nematodirus spp.

Marshallagia spp. + Moniezia 1 0.15

spp.

Marshallagia spp. + Trichuris 3 0.44

spp.

Moniezia spp. + Trichuris spp. 1 0.15

Nematodirus spp. + Moniezia 1 015

spp.

Nematodirus spp. + Trichuris 1 015

spp.

Eimeria spp. + 2 GI helmint 69 10.10
Triple

GI helmint 22 3.22

Eimeria spp. + 3 GI helmint 24 3.51
>Triple Eimeria spp. + 4 GI helmint 7 1.02

GI helmint 4 0.59
N: Number of animals infected with at least one parasite, 683, n: Number of
animals infected with related species, GI= Gastrointestinal
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Table 6. Age and sex-wise EPG range in infective sheep

Age Sex
<1 >1 Q 3
N=98 N=373 P N=407 N=64 P
n (%) n (%) n (%) n (%)
Mild 16 (16.33) 251 (67.29) 27 (55.77) 40 (62.50)
EPG Moderate 67 (68.37) 114 (30.56) <0.05 160 (31.31) 21 (32.81) >0.05
Severe 15(15.31) 8(2.14) 20 (4.91) 3(4.69)
N: Number of GIN infected animals, n: Number of infected animals with related EPG range, EPG: Eggs per gram

DISCUSSION

The presence and prevalence of Eimeria and helminth species in
sheep were revealed by qualitative and quantitative coprological
techniques and it was observed that 87.12% of the sampled sheep
was infected with at least one parasitic agent.

The prevalence of Eimeria infection, a common problem in all
sheep breeding countries worldwide, is reported between 11.4-
92.9% (3-7) in the world and 37.3-100% (11-16) in Turkey. In
the previous studies conducted in sheep in different provinces of
Turkey, the prevalence of Eimeria species was between 56% and
100% (12,13,15,16). The prevalence was 49.36% in this study
which is lower than the mentioned studies. In contrast, Sayin et al.
(11), reported alower prevalence (37.26%) in their study including
sheep samples from different cities in the Aegean region. Eimeria
species have high morbidity as a result of high flock population,
poor sanitation, irregular litter removal, immunosuppression
connected with stress factors and concurrent infections (2,6).
The differences in the prevalence of Eimeria infections in regions
or provinces are related to the variation in climate, husbandry and
nutrition, sheepfold conditions, anticoccidial drug usage, breed,
age, health and immunity status of the sheep and diagnostic
methods used for the analysis.

Currently, fifteen Eimeria species are known to infect sheep
(25). In Turkey, twelve Eimeria species have been identified so
far (13,15) and all those species were observed in the present
study. Immunity is one of the most important factors affecting
the presence and prevalence of Eimeria infections. The host’s
immunity can change depending on the age and sex of the
animal. In the earlier studies, findings of more prevalent Eimeria
infections in females than males caused by some stress-factors
such as pregnancy, lambing, and lactation were reported (6,27).
In the present study, compatible results with those studies were
obtained. Specific immunity develops against recurrent Eimeria
infections with the advance in age of the animals. The Eimeria spp.
infections were found higher in <1 age group than >1 age group
at the present study, and this result is similar with the previous
studies (6,28). The OPG ranges, moderate and severe in <1 age
group while mild in >1 age group were determined. Similar result
was reported by other researchers (5,27,28). In the earlier ages of
the sheep when the immune system is not developed accurately,
the oocyst output rates are at high levels for Eimeria infections.
The oocyst output rates decrease with the advancing ages and re-
infections. Moderate and severe OPG in females, and mild OPG in
males were determined in this study. Similar result was reported
by Khan et al. (27) and Yakhchali and Golami (29). High levels of
OPG in females is clarified by high number of oocyst production

as a result of immune depression due to physiological stress
factors such as pregnancy, lambing, and lactation (6).

The prevalence of helminths in sheep was reported between 0.2-
100% around the world in the studies based on necropsy and stool
examination (4,8-10). The prevalence of trematodes, cestodes,
GINs, and lung nematodes were reported between 3.1-72.6%
(30,31), 7.56-21% (16,32), 0.39-100% (16-18) and 7.8-34%
(16,33), respectively, in Turkey. In this study, the prevalence of
trematodes, cestodes, GINs, and lung nematodes were determined
as 28.95%, 4.34%, 60.10%, and 15.94%, respectively. The present
results were lower than the results of earlier studies of India
(34,35) 77.75-90.11%; Turkey (16,17) 75-100% and Spain (8)
100%. Distinctly, lower rates than this study were stated in India
(68.55%), Ethiopia (63.33%) and Germany (62.8%) (9,24,36).
The differences in the prevalence of helminth infections depend
on many factors including the parasite (biological features), host
(genetic resistance, age, physiological status) and environmental
factors (climate, elevation, husbandry system). The pasture
composition, animal diversity and the rate of herds and flocks
in the same pasture are very important in the transmission of
helminths due to the contamination of the pasture (9,37,38). In
addition, antiparasitic drug usage, sample size, and co-infections
have effect on the prevalence of the parasitic infections (9,34).
Trichostrongylid type eggs were found at the highest rate (49.5%)
among the helminth positive samples which can be explained by
the direct life cycle of these species. These results are supported
by the studies of some researchers (9,10,16,37). The helminth
infections were more prevalent in females (74.96%) than males
(69.23%) in this study. Similar results were reported by Khajuria
et al. (36) and Belina et al. (9). In contrast, Idris et al. (24), and
Yasmin et al. (39), stated that helminth infections were more
prevalent in males (24,39). Similar to the Eimeria infection,
physiological stress factors which cause immunodepression are
responsible for the high prevalence of helminth infections in
females (35). Age is another factor that affects the prevalence of
GI parasites. In general, adults are more resistant to the parasitic
infections than younger animals due to age-related changes in the
host immunity. In this study, higher infection rate was observed
in adults which was in line with the results of Belina et al., (2017)
and Singh (2017) (9,34). On the contrary, Idris et al., (2012) and
Khajuria et al., (2013) presented higher infection rate in young
animals (24,36). The reasons of higher infection rate in adults
can be explained by the spread on large areas during grazing,
overfeeding on contaminated pastures and more exposure to
stress factors. The EPG ranges were determined as severe in the
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<1 age group and females, mild and moderate infection in the >1
age group and males. The variety among the age groups can be
commented with the immunity resulting from recurrent infection
in the meantime the variety in the sex groups can be explained
by the physiological status effect similar to the OPG ranges. The
EPG range was determined higher in young animals by Idris et
al., (2012), and in females by Khajuria et al., (2013) similar to the
present study. But, on the other hand, some studies presented
higher EPG range in males (24,36).

CONCLUSION

This study reports the presence and prevalence of Eimeria spp, GI
system helminths and lung nematodes in sheep flocks in Erzurum
province of Turkey. Considering the high prevalence of these
parasites in study area, it is concluded that effective control and
management programs should be applied including proper usage
of anthelmintics and anticoccidials to improve the health and
productivity of the animals.
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Rozase Hastalarinda Demodex Enfestasyonu
Demodex Infestation in Patients with Rosacea
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(07

Amag: Rozase, etiyolojisi tam olarak bilinmeyen ancak multifaktéryel oldugu dustintlen bir hastaliktir. Demodex spp. kil

follikiilleri ve sebase glandlar icerisinde yasayan asemptomatik saprofitik ektoparazitlerdir. Bu ¢aligmada, hastanemizde rozase
nedeniyle takip edilen hastalarda yiizeyel deri biyopsisi yéntemi kullanilarak Demodex spp. sikliginin arastirilmasi ve kontrol grubu
ile karsilagtirilmas: amaclanmigtir.

Yontemler: Caligmaya, 77 rozase tanili hasta ile 31 kontrol hastas1 dahil edildi. Hastalarda Demodex spp. yogunlugunun tespiti
i¢in, non-invaziv standart yiizeyel deri biyopsisi yontemi uygulandi. Tanida cm?de 25 Demodex spp. gorillmesi pozitif olarak
degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 44,5+14,6 iken, kontrol grubunun yas ortalamas1 48,2+14,9 idi. Hastalarin %55,1'inde
eritemato-telenjiektatik, %43,5’inde papiiloptstiler ve %3,9'unda fimatoz tipte lezyonlar gérilldii. Rozase tanili hastalarin
%33,8'inde Demodex enfestasyonu pozitif iken kontrol grubunda bu oran %9,7 idi. Fark istatistiksel olarak anlamliydi. Rozase
tanili hastalarda cinsiyete gére Demodex spp. pozitifligi bakimindan anlamh bir fark saptanmada.

Sonug: Rozase tanili hastalarda Demodex enfestasyonunun énemi son yillarda artmaktadir. Ulkemizde yapilan bazi ¢alismalar da
gbz 6niine alinarak, rozase 6n tanis: diigiiniilen hastalarin éncelikli olarak Demodex spp. yéniinden aragtirilmasinin erken tani ve
tedavi bakimindan yararh olacagini disiiniiyoruz.

Anahtar Kelimeler: Rozase, Demodex spp., dermatoz, enfestasyon

ABSTRACT

Objective: Although the etiology of rosacea is not known exactly, it is thought as a multifactorial disease. Demodex spp. are
asymptomatic saprophytic ectoparasites living in hair follicles and sebaceous glands. The aim of this study was to investigate the
frequency of Demodex spp. in patients with rosacea and compare with the control group by using superficial skin biopsy method.
Methods: Seventy seven patients with rosacea and 31 control patients were included in the study. In patients, for the determination
of density of Demodex spp., non-invasive standard superficial skin biopsy method was applied. Detection of >5/cm? Demodex spp.
was considered positive.

Results: The mean age of the patients was 44.5+14.6 years and the mean age of the control group was 48.2+14.9 years. Of
the patients, 55.1% had erythema-telangiectatic type, 43.5% had papulopustular type, and 3.9% had fimatous type lesions.
Demodex infestation was positive in 33.8% of the patients with rosacea and this rate was 9.7% in the control group. Difference was
statistically significant. There was no significant difference in Demodex spp. positivity in terms of gender in patients with rosacea.
Conclusion: The importance of Demodex infestation in patients with rosacea has been increasing in recent years. Considering

some studies conducted in our country, we think that the investigation of Demodex spp. in patients who are considered to have
rosacea will be beneficial in the terms of early diagnosis and treatment.
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GiRiS karakterizedir. Dort klinik alt tipi tamimlanmigtir:

Eritematotelenjiektatik, papulopustiiler, fimatéz

Rozase genetik ve cevresel faktérlerin tetiklemesi ve okiler rozase (1-3). Dogal immiin sistemin

sonucu gelisen, yaygm, kronik enflamatuvar duzensizligi, kronik  enflamatuvar  cevaplar,
bir dermatozdur. Yuzin orta bolgesine lokalize norovaskiller  degisiklikler, — mikroorganizmalar,
olup eritem, telenjektazi, papuller ve piustiillerle ultraviyole radyasyona maruz kalma ve diger cevresel
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tetikleyiciler, alinan gidalar ve kimyasallar, tek baglarina veya
kombinasyon halinde, rozaseden sorumlu olabilir (4,5). Ayrica
Demodex folliculorum enfestasyonunun rozasedeki enflamatuvar
lezyonlarin gelisimine katkilar: tizerinde de durulmaktadir (6)
Demodex spp. kil follikiilleri ve sebase glandlar icerisinde yagayan
asemptomatik saprofitik ektoparazitlerdir (7,8). Insanlarda
Demodex folliculorum ve Demodex brevis olmak tizere iki tiiril
tespit edilmistir (7,9). Demodex folliculorum, Demodex brevis'den
daha yaygin olup genellikle kil folikillerinin infindibular kismina
yerlesir. Buna karsilik Demodex brevis sebase gland ve duktuslar
icerisine yerlesir ki bundan dolayr Demodex folliculorum’a gore
daha derinde yer alir (7,10). Demodex folliculorum insanlarda en
yaygin olarak saptanan ektoparazittir (11,12).

Insanlarda alin, yanaklar, burun, ¢ene ve nazolabiyal bélge en sik
enfestasyon gelisen yerler olup, nadir de olsa boyun, sagl deri,
kulak, gogis, sirt, meme, kalca ve genital organlar gibi viicudun
degisik bolgelerinde de saptanabilmektedirler. Demodex spp.
bazen saglikli bireylerin kil folikiillerinde hicbir patolojiye sebep
olmadan kalabildigi halde, deri hijyeninin iyi olmadig: ya da
immiin sistemin zayif oldugu durumlarda firsat¢i patojen olarak
akne, rozase, perioral dermatit, seboreik dermatit ve blefarit gibi
bazi hastaliklarin patogenezinde rol alabilmektedir (13-17).

Bu calismada, hastanemizde rozase nedeniyle takip edilen
hastalarda yuzeyel deri biyopsisi yéntemi kullanilarak Demodex
spp. sikhginin aragtirilmasi ve kontrol grubu ile kargilagtirilmas:
amaclanmigtir.

YONTEMLER

Calisma Helsinki Deklarasyonu’na uygun olarak
gerceklestirilmistir. Caligma Malatya Klinik Aragtirmalar Etik
Kurulu tarafindan onaylanmistir ve calismada yer alan tum
hastalardan yazili onam alinmigtir.

Caligmaya, Ocak 2019-May1s 2019 tarihleri arasinda dermatoloji
poliklinigine bagvuran, 77 rozase hastasi dahil edildi. Sistemik
enflamatuvar hastaligi veya enflamatuvar dermatozu olanlar ile
son bir ay icerisinde herhangi bir sistemik ila¢ alanlar caligma dis1
birakildi. Hastanemizde rozase tanisiyla takip edilen hastalarin
dosyalar retrospektif olarak incelenerek yas, cinsiyet, hastalik
stiresi, ailede rozase oykisi, rozase tipi, tutulum bélgeleri ile cm?
bagina Demodex spp. sayis1 kaydedildi. Dermatoloji poliklinigimize
baska sebeplerle bagvuran ve sistemik hastalif1 veya enflamatuvar
dermatozu olmayan, yas ve cinsiyet olarak rozase grubuna
benzer, toplam 31 hasta kontrol grubu olarak alindi. Rozase ve
kontrol hastalarinin demografik ve klinik 6zellikleri Tablo 1'de
gorilmektedir.

Hastalarda Demodex spp. yogunlugunun tespiti i¢in, hastanemizin
mikrobiyoloji initesinde, en uygun yéntem olan non-invaziv
standart yiizeyel deri biyopsisi yéntemi uygulandi. Temiz bir lam
tzerine bir damla siyanoakrilat (Japon yapistiric1) damlatild.
Hastanin lezyonlu deri bélgesine bastirilarak bir dakika kadar
tutuldu ve geri cekildi. Islem sirasinda hastanin gozlerinin kapali
tutulmas: istendi. Alnan 6rnegin iizerine immersiyon yag:
damlatilarak lamel ile kapatildi. Preparatlar 151k mikroskobunda
(Olympus CX31, Japan) x10 ve x40 buyutmelerde cm?deki
Demodex spp. yogunluguna bakildi. Tanida cm?de 5 ve daha fazla
Demodex spp. gorilmesi pozitif olarak degerlendirildi.

istatistiksel Analiz

Istatistiksel degerlendirme SPSS (SPSS for Windows, Version 25.0,
SPSSInc, U.S.A) paket programi kullanilarak gerceklestirildi. Nitel

degiskenlere ait veriler say1 ve yuzde olarak, nicel degiskenlere
ait veriler ise, ortalama + standart sapma olarak verildi. Hasta ve
kontrol grubunun Demodex yogunlugunun kargilagtirilmasinda
ki-kare testi, yas ortalamasimin kargilagtirilmasinda Mann-
Whitney U testi kullanildi. P<0,05 diizeyinde anlamli kabul edildi.

BULGULAR

Caligmamizda 77 rozase hastast ve 31 kontrol hastasi yer
aldi. Hastalarin yas ortalamasi 44,5+14,6 (minimum=17,
maksimum=85) iken, kontrol grubunun yas ortalamas1 48,2+14,9
idi. Hasta ve kontrol grubu arasinda yas ve cinsiyet olarak anlamh
bir fark yoktu (p>0,05) (Tablo 1). Rozase hastalarinin %72,7’sinde
hastalik siiresinin bir yildan fazla oldugu belirlendi ve %16,9’unda
ailede rozase dykiisti mevcuttu. Hastalarin %51,9'unda rozase tipi

Tablo 1. Rozase ve kontrol hastalarinin demografik ve klinik
ozellikleri

= . Rozase Kontrol
Ozellikler (n=77) (n=31) P
Cinsiyet

Erkek n (%) 19 (24,7) 12 (38,7) 0,16
Kadin n (%) 58 (75,3) 19 (61,3)
Yas, yil

Mean * SS 44 5+14,6 48,2+14,9
Ailede rozase

Var 13 (%16,9)

Yok 64 (%83,1)

Hastalik siiresi

Ayl 21 (%27,3)

1-3yi1l 27 (%35,1)

3-5yi1l 16 (%20,8)

5-10 yil 6 (%7,8)

210yl 7 (%9,1)

Rozase tipi

Eritemato - telenjiektatik |40 (%51,9)
Paptilopiistiiler 34 (%44,2)

Fimatéz 3 (%3,9)

Okiiler -

Yanma

Var 63 (%81,8)

Yok 14 (%18,2)

Kasint1

Var 34 (%44,2)

Yok 43 (%55,8)

Lokalizasyon

Yanak 27 (%35,1)

Yanak + alin 20 (%26)

Yanak + alin + burun 12 (%15,6)

Yanak + burun 12 (%15,6)
Yanak+alin+burun+cene 4 (%5,2)

Alin 1(%1,3)

Aln + burun 1(%1,3)

SS: Standart sapma
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eritemato-telenjiektatik, %44,2’sinde papiilopiistiler iken %3,9'u
fimatéz (rinofima) idi. Hastalarin %35,1’inde lezyonlar sadece
yanak boélgesinde, %26’'sinda yanak + alin bélgesine lokalize
idi. Hastalarin %84,1'inde yanma sikayeti, %49,3’inde kaginti
sikayeti vardi (Tablo 1).

Demodex spp. yogunluguna baktigimizda rozase hastalarinin
%33,8’inde Demodex enfestasyonu pozitif iken kontrol grubunda
Demodex pozitifligi %9,7 oramindaydi. Fark istatistiksel olarak
anlamlydi (p=0,021) (Tablo 2). Rosase hastalarinda cinsiyete
gore Demodex pozitifligi bakimindan anlamh bir fark saptanmadi
(p>0,05) (Tablo 3). Rozase hastalar1 yaga gore iki alt gruba ayrildi
ve Demodex spp. pozitifligi bakimindan karsilagtirilldiginda 45 yas
ve lizeri olan hastalarda Demodex spp. pozitifligi daha fazlayds,
fakat istatistiksel olarak anlamli degildi (p>0,05) (Tablo 4).
Papulopustiiler rozase ile eritematotelenjiektatik grup arasinda
da Demodex spp. pozitifligi bakimindan bir fark bulunmad:
(p>0,05). Fimatoz tip rozaseli (rinofima) ii¢c hastada da Demodex
spp. pozitif idi.

TARTISMA

Rozase hastahif1 etiyolojisi tam olarak bilinmemekle beraber,
multifaktéryel oldugu distntlmektedir. Patogenezinde temel
olarak, damarsal asir1 veya bozuk aktivite su¢lanmaktadir.
Bununla birlikte etiyolojisinde Demodex akarlarinin énemli bir
faktér oldugu belirtilmektedir. Papiller dermal damarlarda kan
akiminin arttig1 ve bunun da Demodex spp. i¢in elverigli bir yasam
alani sagladigy ya da dermise invaze olmasimi kolaylastirdig:
belirtilmigtir. Yine bu akarlarin folikiiler acikhigi mekanik olarak

Tablo 2. Rozase ve kontrol hastalarinda Demodex yogunlugu

Demodex sayis1 | Rozase hastalar1 | Kontrol L
n (%) (n=77) (n=31) | Pdegeri
Negatif

0/cm? 2 (2,6) 13 (41,9)

1-4/cm? 49 (63,6) 15 (48,4)

Toplam 51 (66,2) 28(90,3)

Pozitif 0,021
5-9/cm? 23(29,9) 3(9,7)

10-14/cm? 33,9 -

Toplam 26 (33,8) 3(9,7)

Tablo 3. Rozase hastalarinda Demodex pozitifliginin cinsiyete

gore dagilimi [n (%)]

Erkek Kadin Toplam p degeri
Pozitif 7 (36,8) 19 (32,8) 26 (33,8) 0.96
Negatif 12 (63,2) 39 (67,2) 51 (66,2)
Toplam 19 58 77

Tablo 4. Rozase hastalarinda Demodex pozitifliginin yas
grubuna gére dagilimi [n (%)]

17-44yas |45-85yas | Toplam | pdegeri
Pozitif 10 (27) 16 (40) 26 (33,8) 0.33
Negatif 27 (73) 24 (60) 52 (66,2)
Toplam 37 40 77

tikadig1 veya mikroorganizmalara vektor gérevi gorerek de rozase
lezyonlarinin gelisimine katkida bulunabilecegi diistunilmustir
(16).

Roihu ve Kariniemi (8), yuz derisindeki Demodex akarlarinin
prevalansini aragtirdiklar: ¢aligmalarinda rozaseli 80, fasiyal
ekzematoz ertpsiyonlu 40 ve diskoid lupus eritematozuslu
40 hastadan biyopsi 6rnekleri almuglar, akar sikliginin rozase
grubunda (%51) ¢alisma grubunun geri kalanina gére (ekzemada
%28, diskoid lupusda %31) anlamli derecede yiksek oranlar
elde etmiglerdir. Yazarlar ayrica enfekte olmus sa¢ folikiillerinin
cevresinde bir lenfohistiyositik hiicre sizintis1 gérdiklerini ve
Demodex akarlarinin akne rozasedeki enflamatuvar reaksiyonda
rol oynayabilecegini 6ne sturmiislerdir (18). Diger bazi yazarlar
rozasenin papiilopistiiler fazinda yiitksek dansitede Demodex
folliculorum yogunlugu tespit etmisler ve rozasenin papiilopistiiler
fazindaki patojenik roluntt destekledigini 6ne strmuslerdir
(19,20). Buna kargiik ¢aligmamizda paptilopistiller rosaseli
hastalarla eritematotelenjiektatik grup arasinda Demodex spp.
pozitifligi bakimindan béyle bir fark saptanmamugtur.
GCalismamizda genel olarak rozase hastalarinin %33,8’inde
Demodex pozitifligi (25/cm?) saptanmigtir. Rozaseli hastalarda
deri biyopsi érneklerinde Demodex folliculorum’un aragtirildigs iki
caligmada Basta-Juzbasic 50 rozaseli hastanin 43’inde (%86),
Sibenge 25 hastanin 20’sinde (%80), Demodex folliculorum tespit
ettiklerini rapor etmiglerdir (9,21). Cengiz ve ark. (22) 67 hastanin
%47,8inde Demodex yogunlugunu >5/cm? Yiicel ve ark. (23)
ise mikrobiyoloji laboratuvarina rozase éntamsiyla génderilen
hastalarin %60,7’sinde Demodex spp. pozitifligi saptamiglardur.
flimizde daha énce yapilan kontrol grubuyla karsilastirmali bir
caligmada bizim c¢aligmamiza benzer olarak %33,3 oraninda
Demodex folliculorum pozitifligi elde edilmistir (24). Bir bagka
calismada ise papiilopiistiiler rozaseli hastalar saglikli kontroller
ile kargilagtinllmig ve Demodex spp. prevalans ve dansitesinin
istatistiksel olarak anlamli derecede yitksek oldugu rapor
edilmigtir (25). Baz1 caligmalarda Demodex folliculorum <5 olan
hastalar da pozitif olarak kabul edildigi icin enfestasyon oranlar
cok yitksek rapor edilmigtir. Kontrol grubundaki Demodex
pozitiflikleri ve herhangi bir patolojiye sebep olmadiklar1 goz
6niinde bulunduruldugunda Demodex folliculorum sayisinin 25/
cm? patojenite kriteri olarak alinmasinin daha uygun olacag:
kanaatindeyiz.

SONUC

Rozase hastalarinda Demodex enfestasyonunun 6nemi son yillarda
artmaktadir. Ulkemizde yapilan bazi ¢alismalar da gézéniine
alinarak, rozase dntanisi diigiiniilen hastalarin ¢éncelikli olarak
Demodex spp. yéninden arastirlmasinin erken tam ve tedavi
bakimindan yararl olacagin diigtiintyoruz.

* Etik
Etik Kurul Onayn: Calisma Malatya Klinik Aragtirmalar Etik

Kurulu tarafindan onaylanmigtir.

Hasta Onay:: Calismada yer alan tim hastalardan yazili onam
alinmgtir.

Hakem Degerlendirmesi: Editérler kurulunda olan kisiler
tarafindan degerlendirilmigtir.

* Yazarlik Katkilari

Konsept: D.T., G.T., Dizayn: D.T., Veri Toplama veya i@leme: D.T,
G.T., Analiz veya Yorumlama: D.T., Literatiir Arama: D.T., Yazan: D.T.
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Cikar Catigmasi: Yazarlar tarafindan ¢kar catigmas:
bildirilmemisgtir.

Finansal Destek: Yazarlar tarafindan finansal destek almadiklar
bildirilmigtir.
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Universite Ogrencilerinde Demodex spp.
Yayginliginin Aragtirilmasi: Saglik Bilimleri
Fakiiltesi Ornegi

The Investigation of Prevalence of Demodex spp. in University Students:
The Case of the Faculty of Health Sciences

® Sinem Naz Sevgen', ® Neriman Mor?

1Kafkas Universitesi Fen Bilimleri Enstitiisi, ch")gretim Anabilim Daly, Kars, Tirkiye
2Kafkas Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Anabilim Dali, Kars, Tiirkiye

[ETRI NIl Sevgen SN, Mor N. Universite Ogrencilerinde Demodex spp. Yayginliginin Aragtirilmast: Saglik Bilimleri

Fakiiltesi Ornegi. Turkiye Parazitol Derg 2019;43(4):198-203.

0z

Amag: Bu caligmanin amac ¢ogunlukla ergen doénemdeki bireylerden olusan universite 6grencilerinde Demodex spp’nin
yaygihgini belirlemekti.

Yéntemler: Universite 6grencilerine Demodex spp.nin risk faktorlerinin sorgulandigi anket uygulandi. Ornekler Standart
Yiizeysel Deri Biyopsi yontemiyle alindi ve 151tk mikroskobu altinda incelendi.

Bulgular: Aragtirmaya katilan, 291 hemsirelik bélimii 8grencisinin 126’sinda (%43,3), 84 ebelik bslumii égrencisinin 34’tinde
(%40,5) ve erkeklerde %47,3, kadinlarda %40,2 oraninda olmak tizere toplam 375 $grencinin 160'mnda (%42,7) Demodex spp.
varlig: tespit edildi. Fondéten/makyaj tiriinleri kullananlar ile kullanmayanlar arasinda ve epilasyon yaptiranlar ile yaptirmayanlar
arasinda Demodex spp.nin yayginlig1 acisindan istatistiksel olarak anlamlilik tespit edilmistir (p<0,05). Diger degiskenler ile
etkenin goriilme sikhig1 arasinda anlaml iligki saptanmad.

Sonug: Kars ilinde iiniversite égrencilerinde Demodex spp.nin olduk¢a yaygin oldugu sonucuna varilmistir. Bunun sonucunda
dermatologlarin 6zellikle bu yas grubundaki bireylerin yuz bélgesinde sekillenmis olan dermatozlarin etiyoloji ve patogenezinde
Demodex spp. varhgini da géz 6ninde bulundurmalar: gerektigi kanaatine varilmigtir.

Anahtar Kelimeler: Demodex spp., tiniversite dgrencileri, epidemiyoloji, Kars

ABSTRACT

Objective: The aim of this study was to determine the prevalence of Demodex spp. in college students, mostly adolescent
individuals.

Methods: A questionnaire including questions about the risk factors of Demodex spp. was administered to college students.
Samples were taken with Standard Superficial Skin Biopsy method and examined under light microscope.

Results: Presence of Demodex spp. was detected in 160 (42.7%) students out of 375 totally; 126 out of 291 nursing students
(43.3%) and 34 out of 84 midwifery students (40.5%). It was detected in 47.3% of males and 40.2% of females. There was a
statistically significant difference in terms of the prevalence of Demodex spp. between those who used foundation cream/make-up
products and those who did not, and between those who removed hair and those who did not (p<0.05). There was no relationship
between other variables and Demodex spp. prevalence.

Conclusion: It is concluded that Demodex spp. is very common among college students in Kars. Dermatologists should also
consider the existence of Demodex spp. in the etiology and pathogenesis of dermatoses which develops in the facial region of
individuals in this group of age.

Keywords: Demodex spp., college students, epidemiology, Kars
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GIRig

Dinya genelinde itk ve cinsiyet farki géstermeksizin yaygin
olarak gérulen Demodex folliculorum ve Demodex brevis, insanlarda
kalicar ektoparazitlerdir. Ayrica bir¢cok hayvanda da saptanan
akar yasadig1 bolgede meydana gelen bazi deri bozukluklarina
bagli olarak sayis1 artmakta ve bu nedenle deride kaginti, eritem
ve papiilopustiler lezyonlar gelistirmektedir Demodex spp.nin
deride meydana getirdigi enfestasyon, demodicosis olarak
adlandinlmistir (1,2).

Insanlarda ¢ene, dis kulak yolu, yanak, sirt, kalca, meme baglari ve
genital bolge gibi viicudun farkh yerlerinde kil folikiilleri, derinin
yag bezleri ve kil diplerinde yasamaktadir (1,3). Deri temizligine
dikkat edilmemesi, yogun olarak kozmetik tiriinlerin kullanilmas:
ve bu drunlerin deriden diizenli olarak temizlenmemesi
veya kullanilan uriinlerin temizligine dikkat edilmemesi gibi
durumlarda akarin gériilme siklig: artmaktadir. Yaz mevsiminde
genellikle daha fazla terlemeye bagh olarak sebum iiretiminin
viicutta artmasi, yagh bir deri tipine sahip olunmasi, yasin
ilerlemesi, immun sistemin bireyde yetersiz olmasi veya steroid
kullanim gibi sebeplerle baskilanmig olmasiyla bu parazite karg:
patojenitenin artabilecegi belirtilmistir (1,4).

Turkiye'de yapilan c¢alismalarda Demodex spp. pozitifligi
ve pozitifligine etki eden faktérler farkhh gruplarda
degerlendirilmigtir (1,5-11). Genglerde ergenlik déneminde
akne vulgaris en sik rastlanilan deri problemlerinden biridir.
Yapilan meta analizlere gére blefarit, akne vulgaris, rozasea, gibi
hastaliklarda Demodex spp. gériilme sikhiginin anlamh derecede
fazla bulundugu belirtilmistir (12). Bu sebeple X ilinde, tiniversite
6grencilerinde Demodex spp. yayginligini belirlemek, enfestasyon
ile iligkisi olabilecegi dustniilen epidemiyolojik verileri iceren
anket calismasi yapilarak bu verilerin Demodex spp. yayginhg ile
iligkisini ortaya koymak ve ileride saglik personeli olarak ¢alisacak
olan saglk bilimleri fakiiltesi 6grencilerine enfestasyon hakkinda
egitim verilerek biling dzeyini artirmak ve farkindalik yaratmak
amaclanmigtir.

YONTEMLER

Bu calisma Kafkas Universitesi Tip Fakiltesi Etik Kurul
Bagkanhg (tarih: 01.02.2017 ve say1: 80576354-050-99/19) ve
aragtirmanin yapildif1 tiniversite birim yénetiminden yazil izin
(tarih: 03.03.2017 ve sayi: 81829502/900/67) ile 2017-2018
egitim-6gretim yilinda tniversite 6grencilerinde yirutilmisgtiir.
Aragtirmanin evrenini olusturan saghk bilimleri fakiiltesi
hemsirelik (n=711) ve ebelik (n=143) bslumlerinde 6grenimlerine
devam eden toplam 854 aktif 6grenci bulundugu tespit edilmistir.
Caligmada evrenin tumine ulagilmasi hedeflenmigtir. Fakat
gonillilik ilkesine bagh kalinarak aragtirmada érneklem se¢imine
gidilmis olup hemsirelik bélimiinden 291, ebelik bélumunden
84 olmak tuzere toplam 375 égrenci calismanin materyalini
olugturmustur.

Demodex spp. ile ilgili verilen egitim seminerlerinden sonra,
aragtirmaya katilmaya génilla olan 6grencilerin aydinlatilmig
onamlar1 alinmig ve enfestasyon ile iligkisi olabilecegi duigiiniilen
risk faktérlerinin sorgulandigi anket uygulanmigtir. Daha sonra
caligmaya alinan 6grencilerin yuzlerinden standart bolgeler olarak
saydigimiz burun, yanak, cene ve alindan selofan bant yéntemi
(SBY) ve standart yiizeyel deri biyopsisi (SYDB) yéntemleri

ile érnekler toplanmistir. Ancak pilot uygulama swrasinda SB
yoénteminden ziyade SYDB yéntemiyle ve yiizde yanak bélgesinde
daha yogun akarlarin gorildigu tespit edilmistir. Bu sebeple
calismamizda SYDB yéntemi ve bélge olarak yanak tercih edilerek
materyal toplanmaya devam edilmigtir. Alinan &rneklerden
hazirlanan preparatlar laboratuvarda 1sik mikroskobunda 10X ve
40X bityiitmelerle cm?deki Demodex spp. yogunluguna bakilarak
akarlarin erigkin, larva, nimf ve yumurta formlar: incelenmisgtir
(Resim 1). Orneklerin degerlendirilmesinde bir cm?lik alandaki
akar yogunlugu 5 ve daha fazla ise pozitif olarak kabul edilmisgtir.
Parazit saptanan butin 6grenciler dermatoloji klinigine tedavi
almasi i¢in yonlendirilmigtir.

istatistiksel Analiz

Istatistiksel degerlendirme i¢cin SPSS 24 versiyonu kullamild:.
Ozellikler i¢in tanimlayici istatistikler say1 ve ytizde olarak ifade
edilmigtir. Kategorik verileri kargilagtirmak icin “ki-kare testi”
yapilmistir ve tim degerlendirmelerde p<0,05 degeri anlamh
kabul edilmigtir.

BULGULAR

Aragtirmada yaglar1 17-30 arasinda degisen 131’i erkek ve 244’
kadin olmak tizere toplam 375 universite égrencisinden SYDB
yontemiyle yanak bélgesinden érnekler alindi ve 160’ inda (%42,7)
Demodex spp.’ye rastlanmgtur.

Ogrencilerin cesitli demografik 6zellikleri ile Demodex spp. varhigi
arasinda istatistiksel olarak anlamli bir iligki saptanmamigtir
(p>0,05) (Tablo 1).

Ogrencilerin diger anket sorularina vermis olduklar1 yanitlara
gore “fondéten/makyaj” kullanim ile ilgili “evet/hayir” yamitlar
arasinda ve “epilasyon” yaptiran ve yaptirmayanlar arasinda
parazitin gériilme siklig: istatistiksel olarak anlamli bulunmugtur
(p<0,05). Fakat diger parametreler ile Demodex spp. gériilme
durumu arasinda anlamlilik saptanamamugtir (p>0,05) (Tablo 2).

TARTISMA

Insanda parazitlenen Demodex tiirleri, ilkemizde ve dinya
genelinde her irktan insanda ve her iki cinsiyette yaygin olarak
gorilmektedir. Tk defa 1841 yihinda Demodex folliculorum Henle
ve Berger tarafindan saptanmigtir. Daha sonra 1842'de detayh
olarak Simon tarafindan ilk kez tanimlanmigtir (1,3). Tiirkiye'de
ise ilk olarak Sayg: ve ark. (13) tarafindan insanlarda Demodex
enfestasyonu SBL ile alinan perianal bélgeden hazirlanan
preparatin incelenmesiyle saptanmistir. Insanda kil folikilleri
ve sebase bezlere yerleserek parazitlenen Demodex tiirleri
kozmopolit bir yayilis gosterirler (1,13). Yapilan epidemiyolojik

b
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Resim 1. Demodex spp.nin yumurta, larva, nimf ve erigkin hali

(orijinal)
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Tablo 1. Demodex spp.nin 6grencilerin demografik 6zellikleri gore dagilimi

Anket sorular1 Demodex spp.
. . Anlamlilik
Pozitif Negatif Total Degeri x2
n % n %
Hemsirelik 126 43,3 165 56,7 291
Boliim 0,64 0,212
Ebelik 34 40,5 50 59,5 84
c Erkek 62 47,3 69 52,7 131
insiyet
y Kadm 98 40,2 146 59,8 244 0,18 1,788
17-20 38 43,2 50 56,8 88
Yas 21-24 115 42,4 156 57,6 271 0,98 0,023
25-28 7 43,8 9 56,3 16
Medeni d Bekar 158 42,6 213 57,4 371
edeni durum
Evli 2 50,0 2 50,0 4 0,76 0,089
Sehir 101 42,8 135 57,2 236
Yasanilan yer
F y Kirsal 59 42,4 80 57,5 139 0,26 0,027
Yurt 107 42,3 146 57,7 253
Ev yasam durumu Kigiye ait ev 35 44,3 44 55,7 79 0,94 0112
Diger 18 41,9 25 58,1 43
Caligmayan 157 42,9 209 57,1 366
alisma durumu
Galis Calisan 3 33,3 6 66,7 9 0,56 0,328
Genel toplam 160 42,7 215 57,3 375

caligmalarda Demodex enfestasyonu; Cin'de ortaokul diizeyinden
universite 6grencilerini de kapsayacak sekilde toplam 756
6grenci tizerinde yapilan bir calismada %67,6 oraninda Demodex
yayginlig: tespit edilmistir (14). Malezya'da égrenciler tizerinde
yapilan bir calismada 390 tip &6grencisinde %17,2 oraninda
Demodex enfeksiyonunu saptamiglardir (15). Tiirkiye'nin cesitli
bélgelerinde bizim caligmamiza benzer olarak Kaplan ve ark.
(6), Elazig'da toplam 258 tuniversite 6grencisinde selofan bant
ve SYDB yontemiyle yaptiklari c¢alismada %10,07 oraminda
Demodex spp. tespit etmiglerdir. Karaman ve ark. (7), Ordu
ilinde yurtlarda kalan yaglar1 18-30 arasinda degigen toplam 300
universite 6grencisinde SYDB yoéntemi ile %37 oraninda Demodex
spp. rapor etmislerdir. Yine Ozdemir ve ark’min (16) yaptigi
calismada, Giresun ilinde saghk bilimleri fakiiltesi 6grencilerinin
%29,7’sinde D. folliculorum, %19,5’inde D. brevis olmak tizere 270
6grencinin %47,4inde Demodex spp. pozitifligi bildirilmistir.
Bu calismada ise hemsirelik bslimii 6grencilerinin %43,3’tinde,
ebelik bolumii 6grencilerinin %40,5’inde olmak tizere toplam
375 égrencinin %42,7’sinde Demodex spp. varligina rastlanmisgtir.
Diger caligmalardaki yayilis orami ile ¢aligmamizda belirlenen
oranin ortalama olarak yakin oldugu gérilmustiir.

Demodex folliculorum’un pozitifliginde cinsiyet ele alindiginda, deri
biyopsisi alinarak yapilan bir ¢alismada pozitif hastalarin %87’si
kadin, %13’t erkek hastalarin olusturdugu bildirilirken (17),
Orduda universite 6grencilerinde erkeklerde (%56,7), kadinlara
(%43,3) oranla daha yiiksek bulundugunu bildirmiglerdir (7). Yine
Erzincan'da yapilan bir calisgmada %65,5 erkeklerde, %60,3 oranda
kadinlarda Demodex spp. pozitifligi bildirilmistir (9). Yapilan bu
calismadaise benzer sekilde erkeklerde (%47,3), kadinlara (%40,2)
oranla daha yiiksek bulunmugtur. Fakat cinsiyetler arasindaki

gorulme farkhiigi istatistiksel olarak anlamli bulunmamigtir
(p>0,05). Bu sonu¢ Karaman ve ark. (7) ile Tilki ve ark. (9)'nin
belirledigi sonugla uyumludur.

Demodex spp./nin 1wk farki gozetmeksizin dinya genelinde
yayginlik gosterdigi ve saglikl deride yas faktéri ile baglantilh
olan enfestasyon oraninin, yaghlarda %100’ ulastig1 belirtilmigtir
(18). Bir ¢ok caligmada enfestasyonun bebek ve cocuklarda
goriillmeyip, ergenlikten itibaren yas ile dogru orantihi artarak en
yiksek seviyeye ulastigi bildirilmistir (3,5,8-10,19). Universite
okuyan gencglerde yapmis oldugumuz calismamizda 17-20 yas
araliginda %43,2, 21-24 yas arahiginda %42,4, 25-28 yas araliginda
%43,8 oraninda parazit saptanmig olup istatistiksel olarak yas
ile parazitin gorilmesi arasinda anlamh bir iligki bulunmamigtir
(p>0,05). Bunun sebebinin 6grencilerin yas araliklarinin birbirine
yakin olmasindan ve ¢alismamiza alinan bireylerin 30 yas altinda
olmalarindan kaynaklanmais olabilecegi dustniilebilir.

Epilasyon veya diger kisisel bakim yéntemleri (sir agda, lazer)
yaptirmayan bireylerde daha fazla Demodex spp. pozitifligi
gorulmustir. Ancak istatistiki olarak sadece “epilasyon”
yaptiran ve yaptirmayanlar arasinda parazitin gorilme sikligi
anlamli bulunmustur (p<0,05). Bu durum akarin besini olan
sebumun folikiiliin igerisinden epilasyon veya diger kisisel bakim
yontemleri ile uzaklagtirildigindan akara daha az rastlamilacagim
distindirmiistir. Bu sonu¢ Karaman ve ark. (7)’min yaptig:
calisma ile uyumludur.

Makyaj malzemelerinin folikiillit mekanik olarak tikayarak, parazitin
gocini ve solunumunu engelleyerek ve aym zamanda alkol gibi
antiseptikler icerdikleri icin toksik etki ile Demodex akarlarimin
yok edilmesine katkida bulundugu distunilmektedir (20).
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Tablo 2. Demodex spp.’nin 6grencilerin ankette verdikleri cevaplara gére dagilimi

Demodex spp.
Anlamlilik
Anket sorular1 Pozitif Negatif Total e x2
n % n %
Yagh 69 45,1 84 54,9 153
Deri tipi Kuru 32 41,0 46 59,0 78 0,73 0,625
Karma 59 41,0 85 59,0 144
Evet 33 37,9 54 62,1 87
Giines kremi 0,30 1,039
Hayir 127 441 161 55,9 288
Evet 3 15,8 16 84,2 19
Epilasyon 0,01 5,910
Hayir 157 441 199 55,9 356
Evet 4 33,3 8 66,7 12 0,50 0,441
Lazer
Hayir 156 43,0 207 57,0 363
Evet 18 35,3 33 64,7 51
Sir agda 0,25 1,312
Hayir 142 43,8 182 56,2 324
Hi¢ 0 0,0 1 100,0 1
Arada 4 25,0 12 75,0 16
Yiiz yikama Gunde bir kez 10 37,0 17 63,0 27
0,33 4,529
Sabah aksam 85 46,7 97 53,3 182 ’ ’
Sik sik 61 40,9 88 59,1 149
Haftada 1 12 37,5 20 62,5 32
Banyo yapma siklig: Haftada 2 88 42,1 121 57,9 209 0,73 0,620
Her giin 60 44.8 74 55,2 134
Evet 81 42,9 108 57,1 189
Nemlendirici krem 0,94 0,006
Hayir 79 42,5 107 57,5 186
Evet 55 36,4 96 63,6 151
Fondoten/makyaj 0,04 4,027
Hayir 105 46,9 119 53,1 224
Evet 32 44 .4 40 55,6 72
Yiizde kagint1 0,73 0,115
Hayir 128 42,2 175 57,8 303
Evet 37 39,8 56 60,2 93
Yiizde kizariklik 0,51 0,420
Hayir 123 43,6 159 56,4 282
Evet 39 44,3 49 55,7 88
Gozde kasint1 0,72 0,128
Hayir 121 422 166 57,8 287
Evet 20 39,2 31 60,8 51
Kulakta kagint1 0,59 0,287
Hayir 140 43,2 184 56,8 324
Evet 10 38,5 16 61,5 26
Deri hastalig: 0,65 0,202
Hayir 150 43,0 199 57,0 349
Evet 11 42,3 15 57,7 26
Hastalik 0,96 0,001
Hayir 149 42,7 200 57,3 349
Kagit 7 36,8 12 63,2 19
Havlu tirii Havlu 107 41,5 151 58,5 258 0,56 1,145
Her ikisi de 46 46,9 52 53,1 98
Evet 12 33,3 24 66,7 36
Ortak havlu kullanimi 0,23 1,418
Hayir 148 43,7 191 56,3 339
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Bagka bir ¢alismada ise Demodex akarlarinin makyaj yapmayan
ve kozmetik kullanmayan hastalarda daha sik gorildagi ve
akarin varlig: ile arasinda istatistiksel olarak anlamh bir iligki
bulunmadig: bildirilmigtir (21). Benzer sekilde bu caligmadan
elde edilen bulgulara goére, yiizlerinde Demodex spp. saptanan
bireylerin ankete verdikleri cevaplar degerlendirildiginde makyaj
yapmayanlarda pozitiflik daha fazla gériilmus fakat istatistiksel
olarak anlamhilik saptanmgtir (p<0,05).

Akarin hastalikla iligkisinin incelendigi calismalara bakildiginda;
kronik bébrek yetmezligi olan hastalarin %38,29'unda, kontrol
grubundaki katihmalarin %26,31'inde (22), baska bir calismada
urolojik kanser tanisi konulan 49 hastanin %22,4’tinde, kontrol
grubundan 31 kisinin %3,2’sinde Demodex spp. enfestasyonuna
rastlanilmigtir (23). Tanriverdi ve ark. (24), kronik blefaritli 153
hastanin 69’'unda (%45,1) kirpik folikillerinde Demodex varhgin
saptamuglardir. Sedzikowska ve ark. (25), blefarit, rozasea
ve romatoid artritli hastalarda yaptiklar1 ¢alismada Demodex
spp. yayginliginin blefaritli hastalarda 2,5 kat, enfeksiyon ve
rozasea hastalarinda 3 kat daha fazla oldugunu bildirmiglerdir.
Gahismamizda 6égrencilere yoneltilen anket sorularinda Demodex
spp./nin deride gorilen klinik sikayetler, sahip olduklar1 deri
hastaliklar1 ve diger hastaliklar ile iligkisinin olup olmadigina
dair prevalans oranlari kargilagtirildiginda Dbirbirine yakin
oranlar tespit edilmistir. Evet diyenler ile hayir diyenler arasinda
istatistiksel olarak herhangi bir anlamhlik saptanmamigtir
(p>0,05).

Demodex folliculorum varhginin arastirildig: bir calismada deri tipi
ile akariniligkisiincelendiginde yagl derilerde anlamli oranda daha
yiiksek bulundugu bildirilmigtir (4,26). Deri tipi ile akar iligkisine
bakilan farkl bir ¢calismada toplam 756 katiimcidan 374 yagl/
karma deriye sahip olanlarin %68,3’iinde pozitiflik gérilmiistiir
(14). Akarin insan derisinde sebaseéz bezlerine yerlesmesi
sebebiyle yagh deri tipi ile iligkili olabilecegi digtnulmisgtiir.
Yapilan bu ¢alisgmada ise yagh deri tipine sahip olanlarda daha
yuksek pozitiflik (%45,1) tespit edilmesine ragmen istatistiksel
olarak anlamli bulunmamistir (p>0,05).

Literatiire bakildiginda kisisel hijyen konusunda farkli sonuglar
ve yorumlar mevcuttur. Ozellikle sik yiiz ytkamanin veya benzer
6zbakim aligkanliklarinin deride kuruluk meydana getirebilecegi
ve bunun sonucunda temiz deride akara rastlanma oranini daha
az olacag dusinilmustir (7). Fakat Yazisiz ve ark. (21) ile Kaplan
ve ark. (6)'nin yaptig: calismaya gére banyo yapma sayisi arttikca
Demodex enfestasyonunun arttig: bildirilmis, bu durum Kaplan ve
ark. (6) tarafindan banyo sirasinda deri porlarinin agilarak akarin
yerlesmesini kolaylastirmas: seklinde yorumlanmigtir. Benzer
sekilde yapilan bu aragtirmada ise yiiz yikama sikhigi, banyo
yapma sikligi arttikca Demodex enfestasyonunun arttigi ancak
kisisel temizlik, 6zbakim ile Demodex spp. varhg: arasinda anlamh
bir iligki bulunamamistir (p>0,05).

SONUC

Bu calismada tlkenin bircok vyerinden gelen universite
6grencilerinden alinan érneklerin incelenmesi neticesinde; bu
yas grubu bireylerde herhangi bir hastalik bulunmasi, kisisel
bakim rutinleri veya kozmetik trtn kullanimi gibi sebeplerle
iligkilendirilmeden akarin varligina rastlanabilecegi saptanmigtir.
Bunun sonucunda dermatologlarin ergen yas grubundaki
bireylerde 6zellikle yiiz blgesinde sekillenmis olan dermatozlarin

etiyoloji ve patogenezinde Demodex spp. varligini da géz éniinde
bulundurmalar1 gerektigi kanaatine varilmistir. Ayrica ileride
saglik personeli olarak ¢alisacak olan saglik bilimleri fakiiltesi
6grencilerine Demodex spp. hakkinda detayl bir egitim verilmis
olup akarla ilgili farkindalik olusturulmus ve bilgi dizeyinin
arttirilmasinin korunmaya yoénelik tedbirlerin uygulanmasinda
daha etkili olabilecegi diisunillmiistir.
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Amag: Bu calismanin amaa iki farkh tibbi silik (Hirudo sulukii ve Hirudo verbana) tiiriinin i¢ ve dig morfolojik yapilarinin
incelenmesiydi.

Yontemler: Bu calisma, 1995-2016 yillar1 arasinda Tiirkiye'nin cesitli bélgelerinden toplanan tibbi siilitk érnekleri tizerinde
yapilda. Stlitk 6rnekleri 6nce canli olarak distan incelendi ve sonra %10 etil alkol ile bayiltild ve %70 etil alkol veya %4 formaldehit
icinde tespit edildi. Tespit isleminden sonra stliiklerin i¢ morfolojisi stereo mikroskop altinda diseke edilerek incelendi.
Bulgular: Her iki stliik tiirti dorso-ventral olarak yassilasmistir. H. verbana, H. sulukiiden daha biiytk ve daha genistir. H. sulukii,
siyah, segmental olarak diizenlenmis birlesik elipsoid ve uzun lekelere ve viicudunun dorso-lateralinde bir cift zikzakh siyah
uzunlamasina ¢izgiye sahiptir. H. sulukiinin ventral yiizeyi yesilimsi kahverengi renktedir ve az sayida diizensiz siyah noktaya
sahiptir. H. verbana’nin dorsal yizeyi genis ve daginik paramedian turuncu ¢izgilidir. H. verbana'nin ventrali bir ¢ift siyah ventro-
lateral ¢izgiyle simirlanmisg yesilimsi sar1 renktedir.

Sonug: Diinyada bulunan Hirudo cinsine ait toplam alt1 siiliik turanden ikisi (Hirudo sulukii and Hirudo verbana) Tirkiye'de
bulunmaktadir. Bu iki siiliik tiirii morfolojik olarak birbirinden énemli farklar gostermektedir.

Anahtar Kelimeler: Tibbi siliikler, Hirudo sulukii, Hirudo verbana, morfolojik yap1

ABSTRACT

Objective: The aim of this study was to investigate the internal and external morphological structures of two species of medicinal
leeches (Hirudo sulukii and Hirudo verbana).

Methods: Leech specimens were collected from various regions of Turkey between the years of 1995-2016. The leeches were first
examined alive and later were stunned with 10% ethyl alcohol and fixed in 70% ethyl alcohol or 4% formaldehyde. After fixation,
the internal morphology of leeches was examined by dissecting them under a stereo microscope.

Results: Both species of leeches are dorso-ventrally flattened. H. verbana is larger and broader than H. sulukii. H. sulukii has black,
segmentally-arranged united ellipsoid and elongated spots, and a pair of zigzagged black longitudinal stripes in the dorso-lateral
area of its body. The ventral surface of H. sulukii is greenish to brown in colour and has a small number of irregular black spots.
H. verbana has broad and diffuse, paramedian, orange stripes on the dorsal surface. Ventrally, H. verbana has a greenish to yellow
colour, and it is characterized by a pair of black ventro-lateral stripes.

Conclusion: Two of the six leech species (Hirudo sulukii and Hirudo verbana) belonging to the genus Hirudo found in the world are
found in Turkey. These two leech species show significant differences from each other, morphologically.

Keywords: Medicinal leeches, Hirudo sulukii, Hirudo verbana, morphological structure
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GiRis tekniklerin gelismesiyle her gecen giin yeni stlik
tarleri bulundugu gibi bilinenlerin de isimlerinde
degisiklikler olmaktadir. Predatér siilitk tiirleri baz
omurgasizlar, Annelidamin diger tirleri, bécek ve
salyangozlar tizerinden beslenirler. Kan emen tiirler

Silikler, Annelidanin Hirudinea smifinda yer
alan, kanla ve predator olarak beslenen ve yaklagik
650'den fazla tiirti bulunan canli grubudur. Molekiiler
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basta omurgalilar ve memeliler olmak tzere, balik, kurbaga,
kaplumbaga, yilan, salyangoz ve kabuklularda gecici ektoparazit
olarak yagarlar (1-3).

Suliikler ¢cok eski ¢aglardan beri kan basincni digiirmek icin
yaygin olarak kullanmilmigtir. Tarihi eserlerde de siiliiklerle tedavi
konusunda bilgilere rastlanmaktadir (3-5). Saghk Bakanhg:
tarafindan 2014 yilinda ¢ikarilan Geleneksel ve Tamamlayic
Tip Yonetmeligi cercevesinde tibbi siiliiklerin kullanimi resmi
olarak kabul gérmiistir (6). Silikler insanlar tedavi edici canlilar
oldugu gibi aym zamanda omurgali ve omurgasiz canhlarda da
parazit olarak beslenebilmektedirler. Tibbi siilitkler Osmanlhlar
zamamnda yaygin olarak kullanildig: gibi Fransiz hastanelerinde
de tibbi amaclarla 1830 yilinda beg milyon civarinda kullanilmigtir
.

Geleneksel ve tamamlayia tip uygulamalarinda Hirudo cinsine ait
tibbi siliik tiirleri kullanilmaktadir (3,8). ABD Gida ve ilac Dairesi
2004 yiinda H. medicinalis'in tlkede satigina, genel amaglarla,
plastik cerrahi ve mikrocerrahide kullamimina onay vermistir
(9). Saghk Bakanlig: tarafindan 2014 yilinda ¢ikarilmis olan
Geleneksel ve Tamamlayic1 Tip Uygulamalar: Yonetmeligi'nde (6)
tretim yerinden ve steril stlik elde edilen isletmelerden temin
edilmek sartiyla tibbi stluklerin (H. medicinalis ve H. verbana)
Turkiye'deki kliniklerde yasal olarak tedavide kullamimina izin
verilmigtir. Bu durum tibbi siiliiklerin i¢ piyasada kullanimin
oldukea artirmg ve tibbi siilitk tiretim ve yetistiricilik tesislerinin
acgilmasini tegvik etmigtir.

Avrupa'da yogun kullanim, dogadan asir1 toplama, cevre kirliligi,
tarimda pestisit kullamimi ve sanayilesme nedenlerle tibbi
silikkler buytk 6lciide yok olmusglardir (10). Bu nedenle, tibbi
silitk tirlerinin toplanmas: ve ihracati i¢in Nesli Tehlikede Olan
Yabani Hayvan ve Bitki Tirlerinin Uluslararas: Ticaretine iligkin
Sozlesme kapsaminda kota getirilmigtir (11).

Tibbi siliiklerin viicudu dorso-ventral hafif yassilagsmis olup 10-
15 cm kadar uzunluga ulagabilirler. Vicutlar1 segmentlerden
olusmus olup orta kisimdaki segmentler beg halkaya ayrilmistur.
Viicutlarinin én ve arka kisminda ¢ekmenler yer almaktadir. On
cekmen arka ¢ekmene gére daha kugitktir. Canh tibbi stliklerin
renkleri zeytin yesilinden kahverengiye kadar degisebilir (1-
3,12,13).

Bu konunun hazirlanmasiyla, nesli tehlikede olan, geleneksel ve
tamamlayia tip uygulamalarinda yaygin olarak kullamilan, hem
ekonomik éneme sahip, hem de bir parazit olarak tlkemizde
bulunan iki tibbi siilitk (Hirudo sulukii ve Hirudo verbana) tiiriiniin
birbirinden ayriminin morfolojik olarak rahat saglanabilmesi
amagclanmistir. Ayrica bu iki tibbi stlik tiirtine ait hem i¢ hem
de dig morfolojik yapinin ortaya ¢ikarilmasi ve gorintilenmesi
hedeflenmistir.

YONTEMLER

Tibbi Siilitklerin Toplanmasi

Bu ¢alismada kullanilan tibbi stlik érnekleri, Tirkiye'nin ¢esitli
bélgelerinde yiiriitilen caligmalar, projeler ve arazi gezileri
sonucunda 1995-2016 yillar1 arasinda toplanmigtir. Ayrica
tarafimiza teshis amaciyla génderilmis olan tibbi siiliikler de
bu calismada incelenmigtir. Cesitli ¢aligmalarla toplanmig ve
Firat Universitesi, Su Uriinleri Fakiiltesi'nde stoklanmis olan
bu tibbi sulik tiirleri mikroskopta yeniden incelenerek tek

tek degerlendirilmistir. Ayrica arazi c¢aligmalarimiz sirasinda
toplanan canli tibbi silik tirleri tzerinde de morfolojik ve
goriintilleme caligmalar yuritilmisgtiir. Bu aragtirma sonucunda
iki farkl tibbi siliik tari (Hirudo sulukii ve Hirudo verbana) grubu
olusturulmugtur.

Tibbi Siilitklerin Bayiltilmasi ve Tespiti

Genital deliklerin ve gozlerin daha iyi gortuntilenmesi i¢in
ilk olarak zayif etanol (%10) kullanilmigtir (14). Siliklerde
hareket tamamen durana kadar veya numuneler taramaya tepki
vermeyene kadar etanolin konsantrasyonu artirilarak yavas yavas
eklenmis ve stiliikler 15-30 dakikalik bir siire zarfinda tamamen
bayiltilmigtir. Tibbi stliklerin gevsetilmesi i¢in, canl siliklerin
bulundugu suyun icine %7071k alkol yavas yavas eklendi ve
silliklerde hareket sona erene kadar yaklagik 30 dakika boyunca
konsantrasyon tedricen artirildi. Bayiltma iglemi tamamlandiktan
sonrastilik 6rneklerinin tespitislemine gecildi. Stlitk 6rneklerinin
gelecekte genetiksel ¢alismalarda kullanilabilmesi amaciyla %70
etanol ve diger bir seri ise histolojik ¢aligmalarda kullanilmak
tizere %4 oraminda formalin ile tespit edildi. Bayilmis olan
silitk 6rneklerimiz parmaklarimiz arasindan hizlica gegirilerek
fazla mukustan temizlendi ve stlitkler dizlegtirildi. Sonra sulik
ornekleri sabitlenerek diiz tutuldu ve tizerine fiksatif olarak %70
alkol veya %4 formalin dékiildi. Cok biiyiik siilitk 6rneklerinin
i¢ organlarinin bozulmamas: i¢in enjektérle i¢ kisimlarina da
%70’lik alkol veya %4 ’litk formalin enjeksiyonlari yapild.

Tibbi Siiliiklerin Morfolojik incelenmesi ve Teghisi

Stliiklerin teshis kriterlerine gére Hirudo sulukii ve Hirudo verbana
olarak iki kategoriye ayrilmis olan siilik 6rneklerinin dorsal-
ventral yizeyleri total olarak resimlendive morfolojik 6zellikleriyle
ayrimlar: yapildi. Sonra her bir tibbi siilikk tiirantn géz yapisi,
genital organlarinin yerlesimi ve 6zellikleri, renklenme ve desen
degisiklikleri, anterior ve posterior cekmenlerin 6zellikleri, cene
yapist ve benzerlikleri, i¢ organlarin yerlesimi Nikon SMZ745T
marka mikroskop ve Kameram-5 marka mikroskop kamerasiyla
goriintileme ve resim birlestirme islemleri yapildi. Erkek ve
disi organlarin i¢ yapisimin belirlenmesi icin stilikler diseke
edilerek yapis1 gorintiilendi. Tibbi siilitklerin teshisinde cesitli
kaynaklardan (1,15-17) yararlanildi.

BULGULAR

Hirudo sulukii ve Hirudo verbana’nin Dis Yapis1

Her iki tibbi silik tariinin vicudu dorsoventral olarak
hafif yassilagmigtir. Viicut segmentlerden olusmus olup orta
segmentler bes halkalidir.

Hirudo sulukiinin uzunlugu, 27-117 mm, genigligi 3,7-12,0
mm olarak dlcilmustir. Stulagun dorsal yuzeyi degisken zeytin
yesilinden kahverengiye kadar degismektedir. Kesikli siyah
benek iceren bir ift turuncu paramedian ve kapsayia oval siyah
benek iceren iki turuncu paramarjinal cizgiye sahiptir. Lateral
kisimlarda zikzak tarzinda siyah boyuna cizgileri vardir. Bu
aciklama cercevesinde H. sulukii dorsal yuizeyde sagda t¢ ve solda
ii¢ adet olmak tzere boyuna toplam alt1 ¢izgiye sahiptir (Sekil
1A). Viicut yiizeyinde ¢ok sayida kictk papilla bulunur. Ventral
yiizey yesilimsi kahverengi olup az sayida diizensiz siyah benekler
icermektedir (Sekil 1B).
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Hirudo verbana’nin uzunlugu 55,4-123,0 mm arasinda degismekte
olup, viicut genisligi 8,5-13,1 mm olarak élciildi. H. verbana’min
pigmentasyonu sari, kirmizi, yesil ve siyah renklerden olusur.
Dorsal kisimda kirmizimsi-turuncu tespih dizisi gibi veya dar
siyah benekli seritler vardir. Dorsa kismin ortasinda koyu yesil
veya bazen kahverengimsi bir bant yer alir. Her iki lateral kisimda
daha turuncumsu renkte iki adet serit bulunur ve bunlar bir ¢ift
oval benek tarafindan kesilir. Viicut yuzeyi, ¢ok sayida kiicik
duyu papillas: tasimaktadir (Sekil 2A). Ventral kisim sarimsi-yesil
pigmentasyona sahip olup lateralde siyah veya koyu kahverengi
seritler yer alir (Sekil 2B). Zaman zaman iki lateral serit arasinda
da zemine dagilmis az sayida siyah beneklere rastlanmaktadur.

Hirudo sulukii ve Hirudo verbana’nin Gé6z Yapisi

Her iki siilitkte ayn1 halkada birer ¢ift bulunmak tizere 5 ¢ift goze
sahiptir. Gozler, parabolik yay seklinde anterior dorsalde siyah
noktalar seklinde yerlesmistir. Bazen dorsal yuzeydeki siyah
pigmentler nedeniyle dikkatle bakilmadigi zaman gézlerin bazi
ciftlerinin goriilmesi oldukca zor olabilmektedir. Gézlerin ilk ¢
cifti arka arkaya siralanmistir. Dérdunci goz ¢ifti tgiinci goz
ciftinden bir, besinci goz ¢iftinden ise iki halkayla ayrilmistir. Géz
ciftleri II, ITI, IVal, Val ve VIa2 halkalarda yerlesmistir ($ekil 3A,
B).

Hirudo sulukii ve Hirudo verbana’nin Cekmen Yapisi

Her iki suliik tiirii anterior ve posteriorda ovalimsi veya yuvarlak
tarzda ¢ekmenler icermektedir. Anterior ¢ekmen 6 segmentin
birlegmesiyle olusmustur. Anterior ¢cekmen genellikle posterior
cekmenden daha kugiiktir. Kaudal ¢ekmen buyik, ancak

Sekil 1. Hirudo sulukii'nin dorsal, A) Ve ventral, B) Goriiniis

Sekil 2. Hirudo verbana'mn dorsal, A) Ve ventral, B) Géruniis

maksimum govde genigligini asmaz. Her iki tibbi stluk turiinde
de anterior cekmen cap1 posterir cekmene gére daha kigiiktiir.
Hirudo sulukiinin anterior ¢ekmeni posterior ¢ekmenden daha
kiicitk olup 2,0-6,9 mm (Sekil 4A) posterior ¢ekmeni ise 2,0-7,5
mm olarak dl¢ilmiistir (Sekil 4B). Hirudo verbana’min anterior
cekmeni de posterior ¢cekmenden daha kii¢ik olup 4,2-7,6 mm
olarak ol¢ilmustir (Sekil 5A). Hirudo verbana'nin posterior
cekmeni ise 7,0-9,1 mm olarak 6lculmustir (Sekil 5B).

Hirudo sulukii ve Hirudo verbana’nin Cene Yapisi

Tibbi stlukler ti¢ adet ¢eneye sahiptirler ¢cene anterior ¢ekmenin
icinde yaklagtk 2-3 mm iceride yer almaktadir. Cenelerin
izerinde ¢ok ince ve ancak elektron mikroskop ile tespit
edilebilecek buyitiklikte digler bulunmaktadir. Bu c¢alismada

g

Sekil 3. Tibbi siiliik tiirlerinin gozlerinin siralanisi ve gorunisi.
A) Hirudo verbana'nin gozleri, B) Hirudo sulukiinin gozleri (g:
gozler)

Sekil 4. Hirudo sulukiinin ¢cekmenlerinin goriiniisii. A) Anterior
cekmen, B) Posterior cekmen

Sekil 5. Hirudo verbanamin cekmenlerinin gorinigi.
Anterior cekmen, B) Posterior cekmen
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her iki tibbi silik tirtnin ceneleri géruntilenmesine ragmen
digleri goruntilenememistir. Hirudo sulukiinin (Sekil 6A) ve
Hirudo verbana'min (Sekil 6B) ceneleri birbirine olduk¢a benzer
yapt gostermektedir. Her iki stlik tirtnin ceneleri de bir
merkez etrafinda birlesmis olup cevreye dogru esit mesafelerle
yerlesmistir. Kan emerken kesi attiklar1 zaman deride ¢ene izini
ti¢ koseli yildiz seklinde gérmek mumkindir. Agiz genistir ve
butiin anterior cekmeni kaplamistir.

Hirudo sulukii ve Hirudo verbana’nin Ureme Sistemi

Her iki tibbi silikk turintn de erkek ve disi genital delikleri
arasinda bes halka bulunmaktadir. Erkek genital agikligr (erkek
gonopor) disi genital agikhiga (disi gonopor) gére biraz biyiiktiir.
Erkek genital agiklik XI segmenin b5/b6 halkalar1 arasinda,
disi genital agiklik ise XII segmentin b5/b6 halkalar: arasinda
yerlesmistir. H. sulukiinin genital agkhigi Sekil 7Ada ve H.
verbana'min genital acikligi ise Sekil 7B’de verilmigtir.

H. sulukiinin epididimisi orta buytkluktedir. H. sulukiide
ejekiilasyon kanah kisa ve kiciiktir. Penis kilifi belirgin olmakla
beraber daha kisa yapilidir. Vajina nispeten boru seklinde ve
katlanmig bi¢imdedir. Atriumu sigkindir ve u¢ kismu sivrilmig
kiit bir koniyi andirmaktadir. H. sulukii laterale yerlesmis 10 adet
testis kesesine sahiptir. Testis keseleri ovalimsi fasulye seklinde
olup orta buyiikluktedir, baz testis keseleri digerlerine gére buyiik
olabilmektedir. H. suluki'nin ovidiktii kisa yapilidir (Sekil 8A).

H. verbanamin epididimisi biraz kucuktir. H. verbana'da
ejekilasyon bulb daha uzun yapidadir. Penis kihfi uzun ve
belirgindir. H. verbana'nin vajinasi borumsu yapidadir, fakat tipik
sekilde sisme ve keskin bir katlanma gostermez. Atrium ovalimsi-

Sekil 6. Hirudo sulukii, A) Ve Hirudo verbana'nin B) Cenelerinin

goriunisi (¢: Ceneler)

sy A g o

Sekil 7. Tibbi siiliiklerin genital acikligimin gérunisii. A) Hirudo
sulukii'nin genital agikliklari, B) Hirudo verbanamin genital

acikliklar (eg: Erkek genital agikligi, dg: Disi genital acikligr)

yuvarlak sekilde ve siskindir. H. verbana 10 cift testis kesesine
sahiptir. Testis keseleri ovalimsi uzun yapidadir ve hemen hemen
benzer biiyukliklerdedir. H. verbana'nin ovidiktid uzun yapilidir
(Sekil 8B).

TARTISMA

Tirkiye'de bulunan tibbi silitk tirleri Hirudo genusu iginde
yer almakta olup, bu genusa ait tibbi siiliikler Avrupa tlkeleri,
Turkiye, Kuzey Afrika kiyilari, bazi Ortadogu iilkeleri, Azerbaycan,
Ukrayna ve Rusyamin bazi kisimlarinda dagihm gosterdigi
bildirilmistir (18-23). Ulkemiz'de ise H. verbanamin varlig
belirtilirken son aragtirmayla yeni bir tir olan H. sulukinin de
yasadigi saptanmistir (16).

Su anda H. sulukii ve H. verbana da dahil diinyada toplam alt1
Hirudo tirtnin yasadig: bilinmektedir (16,24).

Yeni tespit edilmesi nedeniyle Hirudo sulukii iizerinde suanda
sadece bir makale bulunmaktadir. H. sulukii sadece Tiirkiye'nin
Guney Dogu Anadolu Bolgesindeki ¢ farkli sulak alanda
belirlenmigtir (16). Uzun bir zamandir toplanarak fakiltemiz
bunyesinde muhafaza edilen stlik 6rnekleri incelendiginde
bu sulitk tirtnin sadece Giiney Dogu Anadolu Bélgesinde
bulundugu bir kez daha gérilmiusgtur. H. suluki tibbi stliik tiirt su
anda iilkemizde bulunan endemik bir tiir olarak degerlendirilebilir.
Tirkiye'nin diger bolgelerinden toplanmis olan tibbi silikler
incelendiginde, 6zellikle dorsal desen bakimindan H. verbana’dan
baz1 farkhiliklar gosterdigi belirlenmistir. Ancak detayh morfolojik
ve i¢ yap: incelemelerinde bu farkl desen yapisi gésteren tibbi
siluk tirlerinin de H. verbana tirt oldugu saptanmigtir.

Bu calismada H. sulukii tiira siilikler tizerinde yapilan 6lgiimler
cercevesinde uzunlugu, 27-117 mm, genisligi 3,7-12,0 mm olarak
Slculmigtir. Bu dlciimler Saglam ve ark.nin (16) ¢alismalarinda
verilen vicut olgiileri ile benzerlik géstermektedir. Hechtel ve
Sawyer (25) tibbi siilitkklerin sahip oldugu dis pigmentasyonun
yalmzca goérinim icin degil, aym zamanda tartigmasiz
Hirudo turlerini birbirinden ayiran en iyi karakter oldugunu
belirtmislerdir. Viicudun sahip oldugu desen ve renk yapis
hem dorsalde hem de ventralde Saglam ve ark. (16) ile birebir
ortugmektedir.

Bu calisgmada, H. verbana’nin viicudu dorso-ventral yassilagmgtr.
Uzunlugu55,4-123,0mmarasindadegismekte olup, viicut genisligi
8,5-13,1 mm olarak 6l¢iildii. H. verbana’min parlak yesil, sari, siyah
ve kirmizi renkler tagimasi, dorsalde turuncu kirmizimsi, lateralde

Sekil 8. Tibbi siilik tarlerinin iireme sisteminin goranusi. A)
Hirudo sulukiinin tireme sistemi, B) Hirudo verba'nin iireme
sistemi (a: Atrium, e: Epididimis, eb: Ejekiilasyon bulb, od:
Ovidiikt, ov: Ovaryum kesesi, v: vajen, t: Testis kesesi)
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ise sarimsi gerit icermesi, ventralde sarimsi yesil zemin tizerinde
laterale yakin iki koyu bant tagimas: (17,20,23,26), bu ¢calismada
elde edilen dig morfolojik 6zelliklerle benzer bulunmustur. H.
verbana dorsal kisimda turuncu kirmizimsi tespih dizisi gibi veya
dar siyah benekli seritlere sahipken, H. sulukii sag ve sol tarafta
toplam alt1 belirgin ¢izgi tasimaktadur.

Bu calismada her iki tibbi silik turtnun de 5 cift géz tespit
edilmesi, gozlerin parabolik olarak anterior-dorsalde ilk g ciftin
arka arkaya siralanmis olmasi ve dérdiinci goz ciftiyle tiginci goz
cifti arasinda bir, besinci goz ciftiyle dordiinct goz cifti arasinda
ise iki halka bulunmasi ve géz ciftlerinin II, III, IV al, V al ve VI a2
halkalarda lokalize olmasi, kaynaklarda (16,17,26-28) belirtilen
Hirudo tiirlerine 6zel goz yapisini tasidigini géstermektedir.

Her iki tibbi siiliik tirii anterior ve posteriorda ovalimsi veya
yuvarlak tarzda ¢ekmenler icermekte olup Hirudonun diger
tirlerinin tasidigy 6zellikleri tagimaktadir. Anterior ¢ekmen
posteriore gore daha kigitk olup agiz tim anterior ¢ekmeni
kaplamis olmas: ve ii¢ adet ¢ene bulunmas: ve siligiun viicut
genigligini agmamis olmasi, diger aragtiricilarin (16,17,26-28)
verdigi 6zelliklerle paralellik gostermektedir.

Bu calismada belirlenmis olan tibbi stliiklerin genital acikliklarin
segmental yerlesimi ve net bir sekilde gézlenebilmesi ve her iki
tibbi siilitk tirtinde de erkek ve disi genital agiklik arasinda sabit
bes halka bulunmas: diger aragtiricilarin (16,17,26-28) bulgularin
destekler nitelikte bulunmustur. Ancak H. verbana’nin yaklasik
12-13 halka uzunlugunda olan penisinin H. medicinalis’e (28)
goére daha uzun oldugu gérilmustir. H. sulukii ve H. verbana’nin
ireme sistemi birbirine benzer olmakla beraber H. sulukiinin
epididimisi orta buytkliuktedir. H. verbana'nin ise buna karsilik
biraz daha kucuktir. H. sulukiide ejekiilasyon bulb H. verbana’ya
gore daha kugiiktiir. Hemen hemen neredeyse yarisi kadardir.
H. verbana'min penis kilifi H. sulukii’'ye gore biraz buyuktir. H.
sulukii'nin vajeni nispeten boru seklinde ve katlanmig bicimdedir.
Fakat H. verbana’nin vajeni tipik sekilde borumsu ve gigkin yapida
olup keskin bir katlanma gostermez. Her iki silik tirtnin de
atriumu benzer buyutklikte olup, siskindir ve u¢ kismi sivrilmig
kiit bir koniyi andirmaktadir. Ancak, H. verbana’nin atriumu H.
sulukii’'ye gore daha yuvarlak bir yap: géstermektedir. Her iki tibbi
siilitk tirti de 10 adet laterale yerlesmis testis kesesine sahiptir. H.
sulukii'nin testis keseleri ovalimsi fasulye seklinde olup, H. verbana
ovalimsi uzun yapidadir. H. suluki'nin ovidukta H. verbana’ya gére
daha kisa yapilidur.

Ulkemizde siliklerin tibbi olarak kullanimlarina onay (6)
verilmesiyle beraber tibbi stliklerin hastane ve kliniklerdeki
kullanimi da her gecen giin artmaya ve siiliikle tedavi merkezleri
kurulmaya baglamigtir.

Tibbi siilitkklerin biyoaktif maddeleri ireterek tedavi amaciyla
insanlarda kullanildig1 ve bu biyoaktif maddelerin suliklerin
tukurik bezlerinde uretildigi c¢esitli arastirmalarla ortaya
koyulmusgtur (29-31).

SONUC

Bu arastirmada da H. sulukii ve H. verbana’min ¢ok iyi gelismis
tikirik bezlerine sahip oldugu belirlenmistir. H. verbananmin
tikirtk bezlerinin 15 halka uzunlugunda oldugu belirlenirken
H. sulukii'nin tiiktriik bezlerinin ise daha kisa oldugu ve 10 halka
uzunlugunda oldugu saptanmusgtur.
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ABSTRACT

Leishmaniasis is a neglected disease that is prevalent in tropical and subtropical regions of the world. Even though cutaneous
leishmaniasis is the most common form, visceral leishmaniasis is associated with high mortality. The case presented herein is
a 39 year-old bed-ridden female who presented with fever of unknown origin, tachypnea and pancytopenia. She was initially

misdiagnosed as having autoimmune pancytopenia elsewhere and treated with corticosteroids and intravenous immunoglobulin.
She had also received wide-spectrum antibiotics for febrile neutropenia. We performed a leishmania rK39 dipstick test which
turned out to be positive along with visualisation of amastigote forms of leishmania on bone marrow biopsy. Thus, we made
a diagnosis of visceral leishmaniasis and treated her with liposomal amphotericin B. Her clinical course was complicated by
respiratory failure necessitating invasive mechanical ventilation. She responded well to treatment and was later extubated, shortly
before being discharged. At 6 months of follow-up, no sign of recurrence was observed.

Keywords: Visceral leishmaniasis, fever of unknown origin, pancytopenia

0z

Leyismaniyaz, tropik ve subtropik bélgelerde sik goriilen ihmal edilmis bir hastaliktir. Kutanéz leyismaniyaz en sik gorilen
formu olsa da visseral leyismaniyaz yitksek mortalite ile iligkili olanidir. Bu olgu sunumunda nedeni bilinmeyen ateg, takipne
ve pansitopeni ile prezente olan 39 yasinda yataga bagimh bir kadin hasta rapor edilmektedir. Bagka bir merkezde otoimmiin
pansitopeni tamsi ile kortikosteroid ve intravenéz immiinoglobulin tedavileri, febril nétropeni i¢in genis spektrumlu antibiyotik

tedavisi almigtir. Hastanin merkezimizde yapilan leyismaniyaz rK39 dipstik testi pozitif sonuglandi ve kemik iligi biyopsisinde
amastigot formlar1 goriildiu. Hastaya visseral leyismaniyaz tanisi konularak lipozomal amfoterisin B tedavisi baglands. Klinik seyri

invaziv mekanik ventilasyonu gerektirecek solunum yetmezligi ile komplike oldu. Tedaviye iyi yanit veren hasta ekstiibe edildi ve
daha sonra taburcu edildi. Taburculuktan 6 ay sonraki kontroliinde relaps bulgusu saptanmada.
Anahtar Kelimeler: Visseral leyismaniyaz, nedeni bilinmeyen ates, pansitopeni
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INTRODUCTION Health Organisation (1). Four major clinical forms of
. T . . . human leishmaniasis exist: cutaneous leishmaniasis

Leishmaniasis is prevalent mainly in tropical and

subtropical regions and in South Europe, and is listed (CL), visceral leishmaniasis (VL, also known as Kala-

among the neglected tropical diseases by the World Azar) including its complication of post-kala-azar
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dermal leishmaniasis and mucocutaneous leishmaniasis (1).
Estimates for CL range from 0.7 to 1.2 million cases, and for
VL, this number is less than 100,000 annually (2). According to
World Health Organization, more than 90% of cases between
2008 and 2010 occurred in six countries: Bangladesh, Brazil,
Ethiopia, India, South Sudan and Sudan. Turkey is considered
as a high-burden country for CL but not for VL (3,4). Within the
past 15 years, most cases have been reported from the Eastern
and Southeastern Anatolian regions. Two hundred and seven
VL cases were reported from Turkey between 2005 and 2014
predominantly in the Mediterranean and Aegean regions of the
country (5). The main etiologic agent is Leishmania infantum
(6). Here, we present a case of VL in a cerebral palsy (CP) patient
presenting with fever of unknown origin (FUO).

CASE REPORT

A 39-year-old female with CP and epilepsy who hails from a rural
settlement of Zonguldak (Western Black Sea Region of Turkey),
initially presented at a local hospital 2 months earlier because of
fever. She was diagnosed with autoimmune pancytopenia because
of a positive direct Coombs, RF and a low haptoglobin levels and
marked hepatomegaly. She received pulse methylprednisolone,
intravenous immunoglobulin, granulocyte colony-stimulating
factor and broad-spectrum antibiotics. As she did not defervesce,
she was referred to our center for further investigation. On
admission, she was febrile (39.5 °C), tachypneic (30/minute),
hypotensive (90/60 mmHg), and tachycardic (100/minute). She
was bed-ridden living with her parents and four siblings all of
whom denied recent illness. Physical examination revealed an
acutely ill, mentally retarded patient. A marked hepatomegaly,
diminished breath sounds and mild pretibial edema were
noted. Laboratory tests revealed pancytopenia with an absolute
neutrophil count of 400/mm?, hypoalbuminemia (1.98 g/dL)
without accompanying proteinuria, and a markedly elevated
inflammatory markers (procalcitonin: 2.73 ng/mL, C-reactive
protein: 21.4 mg/dL and erythrocyte sedimentation rate: 27
mm/hour). She developed respiratory failure necessitating
invasive mechanical ventilation. Abdominal imaging showed
marked hepatomegaly (20 cm). rK39 dipstick test for Leishmania
spp. was positive (Figure 1), later confirmed by microscopic
examination of the bone marrow biopsy (Figure 2a, 2b). A 5-day
course of liposomal amphotericin B (LAmB) at a dose of 3 mg/
kg/day was administered with additional doses on days 14 and
21. During follow-up she developed staphylococcal bacteremia
and pneumonia which were successfully treated with adequate
antibiotics. The patient was later discharged uneventfully.

DISCUSSION

This case, herein presented, highlights a case of FUO who had
been erroneously diagnosed with autoimmune pancytopenia but
later found to have VL. Her clinical course was complicated by
respiratory failure requiring invasive mechanical ventilation.

Fever and pancytopenia are common presentations of VL.
However, etiology of fever in such patients may not be apparent
at the onset. This case demonstrates that VL should be suspected
in cases of FUO especially when accompanied by bone marrow
failure. Several case reports and series highlighted the frequent
misdiagnosis associated with VL: most commonly in the form of

hematological malignancies and aplastic anemia (7-9). Indeed, in
certain geographical locations, VL is the most common infectious
cause of FUO (10).

Two factors related to the case presented would have made
the diagnosis of VL highly unlikely. The first is the fact that
Western Black Sea Region of Turkey is a low-incidence area for

Figure 1. Rapid rK39 immunochromatographic test (dipstick
test) showing positivity for Leishmania spp.

Figure 2a. Amastigote forms visualised on MGG-stained slides
(shown by red oval) of bone marrow aspirate and biopsy material

Figure 2b. Amastigote forms visualised on Giemsa-stained
slides (red arrows) of bone marrow aspirate and biopsy material
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VL as opposed to the Aegean and Mediterranean Regions of the
country (6). According to a WHO report, in 2013 no case of VL
was reported from Zonguldak province (where the patient lived)
compared to 22 cases nationwide (11). The other is the lack of
a particularly high index of suspicion for VL at the beginning;
which prevented specific diagnostic tests to be undertaken.
Diagnosis of VL, as discussed above, is not always straightforward.
Foremost, there must be «clinical suspicion followed by
confirmatory laboratory tests. The presence of an otherwise
unexplained fever and hepatosplenomegaly associated with
cytopenia should arouse suspicion for VL. Under certain settings,
especially in low-resource countries, a diagnostic algorithm based
on clinical findings may be helpful. For example, a guideline
prepared by the Ethiopian Government in collaboration with
WHO used a case definition for VL as the presence of fever for more
than 2 weeks alongside splenomegaly and/or lymphadenopathy
or either wasting, anemia or leukopenia (12).

Parasitological diagnosis using bone marrow, spleen and lymph
node aspirates is the gold standard to confirm VL. However, they
are invasive and require qualified and trained personnel. Despite
their varying sensitivity and specificity, point-of-care tests
including rK39 dipstick and the direct agglutination test have
the advantage of ease of use in field conditions. Other serological
tests including ELISA and IFAT (which both cannot adequately
diagnose relapse) and the molecular method using PCR are highly
sensitive and specific, albeit costly and cannot be performed in
the field (13). We used rK39 rapid test alongside bone marrow
biopsy in our patient for diagnosis.

LAmB is the preferred choice of treatment for VL especially in
resource-rich settings, because of its efficacy and better toxicity
profiles compared to amphotericin B deoxycholate. (14). In one
study, 17 patients were successfully treated with LAmB and
2 others with meglumine antimoniate (7). Other treatment
options include amphotericin B deoxycholate, antimony-based
compounds (sodium stibogluconate and meglumine antimoniate),
paromomycin and the oral drug miltefosine (14). The patient in
this case report was successfully treated with a course of LAmB.

CONCLUSION

VL is a potentially fatal parasitic disease that warrants prompt
diagnosis and treatment. VL should be considered in the
differential diagnosis of FUO associated with organomegaly
and bone marrow failure even in non-endemic regions. Simple
diagnostic algorithms could be helpful.
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Olgu Sunumu

An Oral Myiasis Case Caused by Diptera
(Calliphoridae) Larvae in Turkey

Tiirkiyede Diptera (Calliphoridae) Larvalarimin Neden Oldugu Bir Oral
Miyazis Olgusu
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ABSTRACT

The objective of the present study is to present a patient with oral myiasis caused by Calliphoridae larvae. The patient was a
63-year-old male who was transferred from Van Closed Prison to Yiiztncii Yil University, Faculty of Medicine Research and
Application Hospital. Five alive larvae localized in different points of gingival region were observed during routine oral cleaning.
These larvae belonged to Calliphoridae family. As a result, medical staff should be informed about this infestation and this parasite
should be kept in mind especially in risky group of patients and necessary controls should be conducted.

Keywords: Oral myiasis, diptera, Calliphoridae
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Bu ¢alismanin amac, Calliphoridae larvalarinin neden oldugu oral bir miyaz olgusunu sunmaktir. Olgu, Van Kapah Cezaevinden
Van Yiziiniict Yil Universitesi Tip Fakiiltesi Aragtirma ve Uygulama Hastanesi'ne transfer edilen 63 yasinda bir erkek hastayd.
Rutin ag1z temizligi sirasinda farkli gingival bolgelerde lokalize olmus bes adet canli larva gézlendi. Bu larvalarin Calliphoridae
familyasina ait oldugu tespit edildi. Sonug olarak, saglk calisanlari bu enfestasyon hakkinda bilgilendirilmeli ve 6zellikle riskli
hasta gruplarinda bu parazit diigiiniilerek gerekli kontroller yapilmalidir.

Anahtar Kelimeler: Oral miyaz, diptera, Calliphoridae

INTRODUCTION

Myiasis is defined as an infestation of live humans and
vertebrate animals by larvae of Diptera, which for a
certain period feed on the host’s dead or living tissues,
body liquids, substances or ingested food (1). Based on
the anatomic sites, affected myiasis is subdivided into
cutaneous myiasis, myiasis of external orifices (aural,

Cochliomyia  hominivorax, ~Wohlfahrtia magnifica,
Musca domestica, Musca nebulo, Chrysomya bezziana,
Oestrus ovis, Hypoderma bovis, Hypoderma tarandi,
Gasterophilus intestinalis, and Calliphora vicina are
reported in oral myasis cases in the world (4). Oral
myiasis cases are caused by W. magnifica, H. bovis,
Sarcophaga spp. and Calliphora spp. have been reported
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ocular, nasal, oral, vaginal and anal), and myiasis
of internal organs (intestinal and urinary). Flies
that cause myiasis are classified into seven different
families (Calliphoridae, Sarcophagidae, Oestridae,
Hypodermatidae, Gasterophilidae, Glossinidae and
Muscidae) (2,3).

Oral myiasis is a condition in which soft tissues of
the oral cavity are invaded by the larvae of flies (1).

Received/Gelis Tarihi: 07.01.2019 Accepted/Kabul Tarihi: 01.11.2019

in Turkey (2,3,5-7).

Oral myiasis has been related to bad oral hygiene,
anterior open bite, which is an orthodontic disorder,
neurological deficit or psychiatric disorders and
alcoholism (8,9). Pain and swelling of the mouth,
the teeth, the lips, or the palates and a sensation of
movement are some of the reported symptoms related
to oral myiasis (4).
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The objective of this study is to present an oral myiasis case
induced by Calliphoridae larvae.

CASE REPORT

The case was a 63 years old male patient transferred from Van
Closed Prison to Yiizunci Yil University, Faculty of Medicine
Research and Application Hospital. Intracerebral hemorrhage,
respiratory failure and hypertension were determined in the
patient at the emergency room. Following the diagnosis, the
patient was transferred to anesthesiology and reanimation
intensive care unit. General assessment of the patient was poor
and he was unconscious. The patient who was connected to the
mechanical ventilator suffered multiple organ failure. It was
observed that general condition of the patient deteriorated
every day. During intensive care follow-up of the patient, five
alive larvae localized in different points of gingival region were
observed during routine oral cleaning. These larvae were collected
from the patient’s mouth and oral cleaning was completed. A mild
erythema was detected in gingival region of the patient. It was
also observed that the patient’s oral and dental hygiene was poor
and these locations provided an ideal media for the larvae to
settle (Figure 1). The patient died 6 days after his acceptance in
the hospital.

Larvae collected from the patient’s mouth were measured and
found that they had a mean length of 9-10 mm. The larvae were
examined under stereo microscope and posterior end lateral
cross-sections were obtained to determine the larva period
and taxonomic definition. These cross sections were stored in
30% potassium hydroxide until they became transparent. The
diagnosis of the larvae was made by evaluating both posterior
spiracle structures and other morphological features (10). It was
understood that the agents were the 3 period larva of flies that
belong to Calliphoridae family (Figure 2, 3).

DISCUSSION

Oral myiasis is observed rarely and only under certain conditions
inhumans. In casesreported in different countries, it was observed
that fly larvae of different species caused myiasis (2,3,9,11,12).

O. ovis was identified in a 5 years old child who had poor living

: Figure 3. Posterior stigma of Calliphoridae family 3" period
Figure 1. Larvae in the gingival region of the patient (Original) larva (Original)

conditions and with poor oral hygiene and whose family members
were ranchers in Italy (1), M. domestica was identified in a 45
years old male patient with a history of trauma in India (11),
C. bezziana was identified in a paralyzed 89 years old female in
Hong Kong (12), Lucilia sericata was identified in a 32 years old
male patient who was an inpatient at an intensive care unit after
surgical complications in Spain (9). Furthermore, oral myiasis
was diagnosed in a 12 years old male adolescent with neurological
deficit in India, however the agent species was not determined in
that case (8).

In Turkey, W. magnifica was identified in a 43 years old male
patient with poor oral hygiene (3); Sarcophaga spp. was identified
in a 15 years old male adolescent with tuberculosis meningitis
(2); H. bovis was identified in a 4 years old girl (5) and Calliphora
spp. was determined in a 26 years old male farmer (6). In these
cases, erythematous gingival lesion (2), edema, bleeding (6), lip
swelling, mouth dryness (5), erythema and edema (3) have been
detected.

In the present study, it was observed that the case had poor
oral hygiene and a mild erythema (Figure 1). Furthermore, it
was clear that the psychological status of the case was far from
perfect under penitentiary conditions. Due to these preliminary
conditions, it was understood that the presence and development
of the larvae in the mouth were not recognized by the patient.

As a result, it was determined that medical staff should be
informed about this infestation and consider this parasite
especially in risk group patients and conduct necessary controls.

Figure 2. Calliphoridae family 3" period larva (Original)
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Case Report

Tiirkiye’de Bir Kobay (Cavia porcellus)’da
Chirodiscoides caviae Enfestasyonu ve Fipronil ile
Tedavisi

Infestation of Chirodiscoides caviae in a Guinea pig (Cavia porcellus) at
Turkey and Fipronil Treatment
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Fipronil ile Tedavisi. Turkiye Parazitol Derg 2019;43(4):216-8.
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Kirikkale Universitesi Veteriner Fakiiltesi Parazitoloji Anabilim Dali Laboratuvarrna aymni fakiltenin bir 6grencisi tarafindan
tiiyleri tizerinde ¢ok sayida siyah renkli akarlarin bulundugu sikéayeti ile 3-4 aylik erkek bir kobay getirilmistir. Mikroskobik
muayene sonucu bu akarin Chirodiscoides caviae oldugu belirlenmisgtir. Bu olgu Turkiye'de ilk kez bildirilmistir. Hayvan fipronil ile
tedavi edilmigtir.

Anahtar Kelimeler: Cavia porcellus, Chirodiscoides caviae, fipronil, kobay, tity akari, Kirikkale, Tiirkiye

ABSTRACT

Kirikkale University Faculty of Veterinary Medicine Parasitology Department Laboratory has brought a male kobay for 3-4 months
with the complaint having a large number of black mites on his hair by a student of the same school. Microscopic examination
revealed that this mite was Chirodiscoides caviae. These cases were reported for the first time in Turkey. The animal has been

Turk

2
=

[ <b)

O

I

PARAZITOLOS

treated with fipronil.

Keywords: Cavia porcellus, Chirodiscoides caviae, feather mite, fipronil, guinea pig, Kirikkale, Turkey

GiRig

Chirodiscoides caviae kobaylarin en yaygin akarlarindan
olup, kuctuk genellikle zararsiz tiy akarlaridir.
Onceleri Listrophoridae ailesinde (1) incelenen bu
tur arttk Atopomelidae ailesinde yer almaktadir (2-
4). Gnathosoma'nin istiindeki tegmen uzantisinin
olmamas1 ve ¢izgili én koksalarinin konagin kilina
kadar uzamamasindan dolayr  Listorophoridae
ailesindeki akarlardan ayrilirlar (2). Viicut dorso-
ventral basiktir. Disileri 500 pm, erkekleri 400 um
uzunlugunda olup, gnathostoma belirgin olarak
i¢gen seklindedir. Propodosomal silt belirgin olarak
cizgili, 1. ve 2. cift bacaklarin yass1 ve ¢engel benzeri
biikilmiis yapilara sahip olusu killara tutunmalarini
kolaylagtirmaktadir (2,5-7).

Sabit parazit olup butin yasantisini konagin tiyleri
iizerinde gecirmektedir. Genellikle gluteal bolge,

Gelis Tarihi/Received: 14.02.2019 Kabul Tarihi/Accepted: 19.11.2019

yan ve govde bolgesinde tiy saftina tutunmusg
olarak bulunurlar. Killarin tabaninda beslenmekte
ve yumurtalarini da yapiskan bir madde ile killara
yapistirmaktadir. Yumurta, 3 cift bacakli larva, 4 cift
bacakli protonimf, tritonimf ve ergin dénem olmak
tizere biyolojisini yaklasik 14 giinde tamamlamaktadir
(1,2,4-6,8,9)

Bu parazit kobaylarda ¢ogu zaman zararsizdir, ancak
yogun enfestasyonlarda yangi, pullanma, kabuklasma
ve alopesi ile seyreden kagintili dermatitise sebep olur
(4-6)

OLGU SUNUMU

Bu olguda arka sirt bolgesindeki tiiylerde (Resim
1) siyah akar benzeri yapilarin goriilmesi tizerine
Kirikkale Universitesi Veteriner Fakiiltesi Parazitoloji
Anabilim Dah Laboratuvarr'na getirilen 3-4 aylik erkek
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bir kobayda (Cavia porcellus) makroskobik muayenede herhangi bir
alopesi ve kaginma gorilmemistir. Viicudun farkli bélgelerinden
akar 6rnekleri alinarak steromikroskop altinda incelenmis ve ilgili
literatiirler egliginde teghis edilmistir (2,5-7). Buna gére incelenen
ornekler Chirodiscoides caviae olarak (Resim 2) tespit edilmis olup,
fipronil damla ile tedavi énerilmigtir. Hayvana 75 mg/mL fipronil
etken maddesinde 1 damla cidago bélgesine uygulanmigtir. Bir
hafta sonra yapilan kontrollerinde hayvanda herhangi bir etkene
rastlanmamigtir. Daha sonra hayvan takip edilmis ve herhangi
bir etkenle enfeste olmadifi tespit edilmistir. Anamnezinde
hayvanin Zonguldak’da iiretim yapan bir kisiden birkag giin énce
sahiplenildigi ve geldigi yerdeki diger hayvanlarda da benzer bir
durumun varlig: bildirilmistir.

TARTISMA

Diinyada kobaylardaki bu akar tuizerine yapilmis sinirh sayida
bildirim mevcuttur (9-12). Tedavilerinde ivermectin’in farkh
uygulamsg gekli (13,14) ile selamectin (15) uygulamalar: yapilmig
ve bagar: elde edildigi bildirilmistir. Bu olguda ise etkene kars:
ilk defa fipronil denenmis ve tek doz damlatma ile bagarih
sonug¢ alinmigtir. Damlatma seklinde kullanilan ilaglar kullanim
kolayligi bakimindan pet hayvanlarinda sahada olduk¢a genis
kullanim alanina sahiptir. Gerek petshoplarda, gerekse deney
hayvani yetistirme, bakim ve beslenme odaklarinda kobaylardaki
Chirodiscoides caviae enfestasyonlarinda fipronil
etkili ve givenli bir gsekilde kullamilabilecegi tarafimizdan
digiintilmektedir.

damlanin

Resim 2. Ergin Chirodiscoides caviae

SONUC

Petshoplar, kigisel pet hayvan tretim ciftlikleri, deney hayvami
bakim ve besleme alanlar1 gibi kobaylarin yogun olarak
barindirildigy yerler bu akarin hizhi bir sekilde yayilmasinda
etkili alanlardir. Bu nedenle bu gibi yerlerde ¢alisan bireylerin
konu hakkinda bilgilendirilmesi, enfestasyonun ortaya ¢ikmasini
takiben tedavi uygulamalar1 gerektigi ve bu sekilde ortamdaki
diger hayvanlara sicrayacak olasi bir enfestasyonun 6niine
gecilebilecegi konusunda bilgi sahibi olmalar1 saglanmalidir. Bu
konuda petshop isleten bireylerin bilgilendirilmesi, enfestasyon
gorildugi vakit tedavi etmeleri gerektigi, en o6nemlisi bu
tip enfestasyonlarin temas suretiyle bagka bireylere gectigi
konusunda aydinlatilmalilar. Cok az oranda da zoonotik oldugu
bilinmelidir (4).

Turkiye'de bu hayvanlarin evlerde yaygin olarak beslenmeye
baglanmasindan dolay: bu parazit énem arz etmektedir. Bu olgu
Turkiye'deki ilk kayattar.
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