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Turkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Turk Parazitoloji Dernegi’'nin
cift-kor hakemli, acik erisimli bilimsel yayin organidir. Dergi Mart, Haziran, Eylil ve
Aralik aylarinda olmak Uzere Ug ayda bir yayinlanir ve dért sayida bir cildi tamam-
lanir. Yayin dili Tiirkge ve ingilizce'dir.

Turkiye Parazitoloji Dergisi; tip, veterinerlik ve biyoloji alanlarinda parazitoloji
konulu klinik ve deneysel arastirma makaleleri, olgu sunumlari, derleme ve editére
mektup turiinde yayinladigi yiiksek bilimsel standartlara sahip makalelerle uluslar-
aras! literatlire katki sunmaktadir.

Derginin editoryel ve yayin surecleri, “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 bicimlendir-
ilmistir. Turkiye Parazitoloji Dergisi’'nin editoryel ve yayin suregleri, “Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice)”
ilkelerine uygun olarak yiritiulmektedir.

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyeli bir makalenin yayina kabulii igin
en 6nemli kriterlerdir. Génderilen yazilarin daha 6nce baska bir elektronik ya da
basili dergide, kitapta veya farkli bir ortamda sunulmamis ya da yayinlanmamis
olmasi gerekir. Daha &nce baska bir dergiye gdnderilen ancak yayina kabul
edilmeyen yazilar hakkinda dergi énceden bilgilendirilmelidir. Bu yazilarin eski
hakem raporlarinin Yayin Kuruluna génderilmesi degerlendirme siresinin hizlan-
masini saglayacaktir. Toplantilarda sunulan calismalar icin, sunum yapilan organi-
zasyonun tam ad\, tarihi, sehri ve Ulkesi belirtiimelidir.

Turkiye Parazitoloji Dergisi'ne gonderilen tim makaleler ¢ift-kér hakem deger-
lendirme slrecinden gecmektedir. Tarafsiz degerlendirme siirecini saglamak igin
her makale alanlarinda uzman en az iki dig-bagimsiz hakem tarafindan degerlendi-
rilir. Dergi Yayin Kurulu tiyeleri tarafindan génderilecek makalelerin degerlendirme
suregleri, davet edilecek dis bagimsiz editorler tarafindan yonetilecektir. Bitin
makalelerin karar verme sireclerinde nihai karar yetkisi Bag Editor'dedir.

Arastirmalarin kabul edilen etik kurallar cercevesinde yapildigini temin etmek igin
yazarlarin etik uygunluk konusunda bilgi vermeleri gerekmektedir. insanlar tize-
rinde yapilan klinik ve deneysel calismalar, ilag 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 hazirlanmig Etik Komisyon raporu gerekmektedir. Gerekli
goriilmesi halinde Etik Komisyon raporu veya esdegeri olan resmi bir yazi yazarlar-
dan talep edilebilir. insanlar tizerinde yapilmis deneysel calismalarin sonuglarini
bildiren yazilarda, calismanin yapildigi kisilere uygulanan proseddrlerin niteligi
timiyle agiklandiktan sonra, onaylarinin alindigina iliskin bir agiklama ile onay
alinan etk kurul adi ve onay numarasina makalenin Yontemler béliminde yer
verilmelidir. Hastalarin kimliklerinin gizliligini korumak yazarlarin sorumlulugun-
dadir. Hastalarin kimligini agiga cikarabilecek fotograflar icin hastadan ya da yasal
temsilcilerinden alinan imzali izinlerin de génderilmesi gereklidir. Hayvanlar tize-
rinde yapilan calismalar icin de uluslararasi etik kurallara uygunlugu gosteren
komite onay ilgili hayvan etik kurulundan alinmalidir. Hayvanlar tzerinde yapilan
calismalarda etik kurul onayinin yani sira, hayvanlara agr, aci ve rahatsizlik verilme-
mesi icin yapilmis olanlar acik olarak makalede belirtilmelidir.

Buttin makalelerin benzerlik tespiti denetimi, iThenticate yazilimi araciligiyla yapil-
maktadir.

Yayin Kurulu, dergimize génderilen calismalar hakkindaki intihal, atif manipulasyonu
ve veri sahteciligi iddia ve slpheleri karsisinda COPE kurallarina uygun olarak
hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan &nerilen
yazarlik kriterlerini karsilamasi gerekmektedir. ICMJE, yazarlarin asagidaki 4 kriteri
kargilamasini énermektedir:

1. Calismanin konseptine/tasarimina; ya da calisma igin verilerin toplanmasina,
analiz edilmesine ve yorumlanmasina 6nemli katki saglamis olmak; VE

2. Yaz taslagini hazirlamis ya da énemli fikirsel icerigin elestirel incelemelerini
yapmig olmak; VE

Yazinin yayindan énceki son halini gézden gecirmis ve onaylamis olmak; VE

Calismanin herhangi bir bélimunin gecerliligi ve dogruluguna iligskin sorularin
uygun sekilde sorusturuldugunun ve ¢oézimlendiginin garantisini vermek
amaciyla ¢alismanin her yéninden sorumlu olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu almasina ek olarak,
diger yazarlarin galismanin hangi kisimlarindan sorumlu oldugunu da teshis ede-
bilmelidir. Ayrica, yazarlar birbirlerinin katkilarinin buttnligine glven duy-
malilardir.

Yazar olarak belirtilen her kisi yazarligin doért kriterini karsilamalidir ve bu doért
kriteri karsilayan her kisi yazar olarak tanimlanmalidir. Dért kriterin hepsini karsila-
mayan kisilere makalenin baslik sayfasinda tesekkir edilmelidir.

Yazarlik haklarina uygun hareket etmek ve hayalet ya da lituf yazarligin énlenme-
sini saglamak amaciyla sorumlu yazarlar makale yiikleme siirecinde www.turkiyep-
arazitolderg.org adresinden erisilebilen Yazar Katki Formu’nu imzalamali ve
taranmis versiyonunu yaziyla birlikte géondermelidir. Yayin Kurulu’nun génderilen
bir makalede “lutuf yazarlik” oldugundan siphelenmesi durumunda s6z konusu
makale degerlendirme yapilmaksizin reddedilecektir. Makale génderimi kapsamin-
da; sorumlu yazar makale génderim ve degerlendirme sirecleri boyunca yazarlik
ile ilgili tim sorumlulugu kabul ettigini bildiren kisa bir 6n yazi géndermelidir.

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

Bir calisma icin bir birey ya da kurumdan alinan her tirli finansal destek ya da
diger destekler Yayin Kurulu’na beyan edilmeli ve potansiyel cikar catismalarini
beyan etmek amaciyla ICMJE Potansiyel Cikar Catismalari Formu katki saglayan
tum yazarlar tarafindan ayr 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 sikayetleri icin dogrudan Editéryel Ofis ile
temasa gecebilirler. ihtiyac duyuldugunda Yayin Kurulu'nun kendi icinde céze-
medigi konular icin tarafsiz bir temsilci atanmaktadir. itiraz ve sikayetler icin karar
verme sureclerinde nihai karari Bag Editor verecektir.

Turkiye Parazitoloji Dergisi ‘ne makale gonderen yazarlar makalelerinin telif hak-
larini Turkiye Parazitoloji Dernegdi'ne devretmeyi kabul ederler. Reddedilen
makalelerin telif haklari yazarlarina geri iade edilir. Turkiye Parazitoloji Dergisi her
makalenin www.turkiyeparazitolderg.org adresinden erisebileceginiz Yayin Hakki
Devir Formu ile beraber génderilmesini talep eder. Yazarlar, basili ya da elektron-
ik formatta yer alan resimler, tablolar ya da diger her tirli icerik dahil daha 6nce
yayinlanmis icerigi kullanirken telif hakki sahibinden izin almalilardir. Bu konudaki
yasal, mali ve cezai sorumluluk yazarlara aittir.

Dergide yayinlanan makalelerde ifade edilen gorisler ve fikirler Tiirkiye Parazitoloji
Dergisi, Bas Editor, Editorler, Yayin Kurulu ve Yayinci'nin degil, yazar(lar)in bakig
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acilarini yansitir. Bas Editor, Editérler, Yayin Kurulu ve Yayinci bu gibi durumlar icin
hicbir sorumluluk ya da yukiumlilik 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 hazirlanma-
lidir. Randomize calismalar CONSORT, gdzlemsel calismalar STROBE, tanisal
degerli calismalar STARD, sistematik derleme ve meta-analizler PRISMA, hayvan
deneyli calismalar ARRIVE ve randomize olmayan davranis ve halk sagligiyla ilgili
calismalar TREND kilavuzlarina uyumlu olmalidir.

Makaleler sadece www.turkiyeparazitolderg.org adresinde yer alan derginin
online makale yikleme ve degerlendirme sistemi lzerinden gdnderilebilir. Diger
ortamlardan génderilen makaleler degerlendirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uygunlugu ilk olarak Editéryel Ofis
tarafindan kontrol edilecek, dergi yazim kurallarina uygun hazirlanmamis makalel-
er teknik dizeltme talepleri ile birlikte yazarlarina geri génderilecektir.

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

Baslik sayfasi: Gonderilen tim makalelerle birlikte ayr bir baslk sayfasi da
gonderilmelidir. Bu sayfa;

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

®  Yazarlarin isimlerini, kurumlarini, egitim derecelerini ve ORCID ID numaralarini,
e  Finansal destek bilgisi ve diger destek kaynaklari hakkinda detayl bilgiyi,

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

e Makale hazirlama sirecine katkida bulunan ama yazarlik kriterlerini karsila-
mayan bireylerle ilgili bilgileri icermelidir.

Ozet: Editére Mektup tiirlindeki yazilar diginda kalan tiim makalelerin Tiirkge ve

ingilizce &zetleri olmalidir. Ozgiin Arastirma makalelerinin &zetleri “Amag”,

"Yéntemler”, “Bulgular” ve “Sonug¢” alt basliklarini icerecek bicimde hazirlanma-

hidr.

Anahtar Sézciikler: Tim makaleler en az 3 en fazla 5 anahtar kelimeyle birlikte
gonderilmeli, anahtar sozclkler 6zetin hemen altina yazilmalidir. Kisaltmalar
anahtar sézcik olarak kullanilmamalidir. Anahtar sézctkler “National Library of
Medicine (NLM)” tarafindan hazirlanan “Medical Subject Headings (MeSH)" veri-
tabanindan secilmelidir.

Makale Tirleri

Ozgiin Arastirma: Ana metin “Giris”, “Yéntemler”, “Bulgular”, “Tartisma” ve
Sonug” alt basliklarini icermelidir. Ozgiin Arastirmalarla ilgili kisitlamalar icin litfen
Tablo 1i inceleyiniz.

Sonucu desteklemek icin istatiksel analiz genellikle gereklidir. istatistiksel analiz,
tibbi dergilerdeki istatistik verilerini bildirme kurallarina gére yapilmalidir (Altman
DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to
medical journals. Br Med J 1983: 7; 1489-93). istatiksel analiz ile ilgili bilgi,
Yontemler bélimi iginde ayr bir alt baslk olarak yazilmali ve kullanilan yazilim
kesinlikle tanimlanmalidir.

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

Editdryel Yorum: Dergide yayinlanan bir arastirmanin, o konunun uzmani olan
veya Ust dizeyde degerlendirme yapan bir hakemi tarafindan kisaca yorumlan-
masi amacini tasimaktadir. Yazarlari, dergi tarafindan secilip davet edilir. Ozet,
anahtar sozciik, tablo, sekil, resim ve diger gérseller kullaniimaz.

Derleme: Yazinin konusunda birikimi olan ve bu birikimleri uluslararasi literatiire
yayin ve atif sayisi olarak yansimis uzmanlar tarafindan hazirlanmis yazilar deger-
lendirmeye alinir. Yazarlar dergi tarafindan da davet edilebilir. Bir bilgi ya da
konunun klinikte kullanilmasi icin vardigi son dizeyi anlatan, tartisan, degerlen-
diren ve gelecekte yapilacak olan calismalara yon veren bir formatta hazirlanma-
lidir. Ana metin “Giris”, “Klinik ve Arastirma Etkileri” ve “Sonug¢” bdliimlerini
icermelidir. Derleme tiriindeki yazilarla ilgili kisitlamalar icin litfen Tablo 1'i
inceleyiniz.

Olgu Sunumu: Olgu sunumlari icin sinirli sayida yer ayrilmakta ve sadece ender
goriilen, tani ve tedavisi gii¢ olan hastaliklarla ilgili, yeni bir yontem 6neren, kita-
plarda yer verilmeyen bilgileri yansitan, ilgi gekici ve 6gretici 6zelligi olan olgular
yayina kabul edilmektedir. Ana metin; “Giris”, “Olgu Sunumu”, “Tartisma” ve
Sonug¢” alt baglklarini icermelidir. Olgu Sunumlariyla ilgili kisitlamalar icin litfen
Tablo 1'i inceleyiniz.

Editére Mektup: Dergide daha 6nce yayinlanan bir yazinin énemini, gézden
kacan bir ayrintisini ya da eksik kisimlarini tartisabilir. Ayrica derginin kapsamina
giren alanlarda okurlarin ilgisini ¢ekebilecek konular ve &zellikle egitici olgular
hakkinda da Editére Mektup formatinda yazilar yayinlanabilir. Okuyucular da
yayinlanan yazilar hakkinda yorum iceren Editére Mektup formatinda yazilarini
sunabilirler. Ozet, anahtar sézciik, tablo, sekil, resim ve diger gérseller kullaniimaz.
Ana metin alt bagliksiz olmalidir. Hakkinda mektup yazilan yayina ait cilt, yil, say,
sayfa numaralari, yazi bashgi ve yazarlarin adlar acik bir sekilde belirtiimeli, kaynak
listesinde yazilmali ve metin icinde atifta bulunulmalidir.

Tablo 1: Makale tirleri icin kisitlamalar

Makale Sozciik Ozet Kaynak | Tablo Resim limiti
tiirii limiti | sdzciik limiti | limiti | limiti es

Ozgiin 250 7 ya da toplamda
Aragtirma 3500 (Alt baghkli) 30 6 15 resim
Derleme | 5000 250 50 6 | 10vadatoplamda

20 resim

Olgu 1000 200 15 Tablo 10 ya da to_plamda
Sunumu yok 20 resim
Editore Tablo .

Mektup 500 Uygulanamaz 5 yok Resim yok
Tablolar

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

Resim ve Resim Altyazilan

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda) ayri dosyalar
halinde sisteme ytklenmelidir. Gorseller bir Word dosyasi dokiimani ya da ana
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dokiiman igerisinde sunulmamalidir. Alt birimlere ayrilan gérseller oldugunda, alt
birimler tek bir gérsel icerisinde verilmemelidir. Her bir alt birim sisteme ayri bir
dosya olarak yiiklenmelidir. Resimler alt birimleri belli etme amaciyla etiketlenme-
melidir (a, b, c vb.). Resimlerde altyazilari desteklemek icin kalin ve ince oklar, ok
baslar, yildizlar, asteriksler ve benzer isaretler kullanilabilir. Makalenin geri kalanin-
da oldugu gibi resimler de kér olmalidir. Bu sebeple, resimlerde yer alan kisi ve
kurum bilgileri de korlestirilmelidir. Gérsellerin: minimum ¢ézinurligid 300DPI
olmalidir. Degerlendirme surecindeki aksakliklari énlemek icin génderilen bitiin
gorsellerin ¢oziintrligu net ve boyutu buyik (minimum boyutlar 100x100 mm)
olmalidir. Resim altyazilari ana metnin sonunda yer almalidir.

Makale icerisinde gegen tim kisaltmalar, ana metin ve &zette ayri ayri olmak lizere
ilk kez kullanildiklari yerde tanimlanarak, kisaltma tanimin ardindan parantez
icerisinde verilmelidir.

Makale iginde ve kaynaklarda gegen parazitlerin cins ve tiir isimleri italik ve sadece
cins isminin ilk harfi blyuk olarak yazilmalidir.

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

Tum kaynaklar, tablolar ve resimlere ana metin icinde uygun olan yerlerde sirayla
numara verilerek atif yapilmalidir.

Ozgiin arastirmalanin kisitlamalari, engelleri ve yetersizliklerinden Sonug para-
grafi éncesi “Tartisma” bolimiinde bahsedilmelidir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih edilmelidir. Atif yapilan erken
cevrimici makalelerin DOI numaralari mutlaka saglanmalidir. Kaynaklarin dogru-
lugundan yazarlar sorumludur. Dergi isimleri Index Medicus/Medline/PubMed’de
yer alan dergi kisaltmalari ile uyumlu olarak kisaltilmalidir. Alti ya da daha az yazar
oldugunda tim yazar isimleri listelenmelidir. Eger 7 ya da daha fazla yazar varsa
ilk 6 yazar yazildiktan sonra “et al” konulmalidir. Ana metinde kaynaklara atif
yapilirken parantez icinde Arabik numaralar kullaniimalidir. Farkli yayin trleri igin
kaynak stilleri asagidaki drneklerde sunulmustur:

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

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

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

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

Toplantida sunulan yazi: Bengisson S. Sothemin BG. Enforcement of data protec-
tion, 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.p.1561-5.

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

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

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

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

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

REVIZYONLAR

Yazarlar makalelerinin revizyon dosyalarini génderirken, ana metin Uzerinde
yaptiklar degisiklikleri isaretlemeli, ek olarak, hakemler tarafindan 6ne surilen
énerilerle ilgili notlarini “Hakemlere Cevap” dosyasinda géndermelidir. Hakemlere
Cevap dosyasinda her hakemin yorumunun ardindan yazarin cevabi gelmeli ve
degisikliklerin yapildigi satir numaralari da ayrica belirtiimelidir. Revize makaleler
karar mektubunu takip eden 30 giin icerisinde dergiye génderilmelidir. Makalenin
revize versiyonu belirtilen slre icerisinde yiklenmezse, revizyon segenegi iptal
olabilir. Yazarlarin revizyon icin ek sireye ihtiyag¢ duymalar durumunda uzatma
taleplerini ilk 30 glin sona ermeden dergiye iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama ve bicim acisindan kontrol
edilir. Yayin streci tamamlanan makaleler, yayin planina dahil edildikleri sayiyla
birlikte yayinlanmadan 6nce erken cevrimigi formatinda dergi web sitesinde yayina
alinir. Kabul edilen makalelerin baskiya hazir PDF dosyalari sorumlu yazarlara iletil-
ir ve yayin onaylarinin 2 giin igerisinde dergiye iletilmesi istenir.
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principles, authors should declare information on ethical compliance. For studies
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manuscript, the corresponding author should also send a short statement declaring
that he/she accepts to undertake all the responsibility for authorship during the
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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-recommenda-
tions.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 diagnos-
tic accuracy, PRISMA guidelines for systematic reviews and meta-analysis, ARRIVE
guidelines for experimental animal studies, and TREND guidelines for non-ran-
domized public behavior.

Manuscripts can only be submitted through the journal’s online manuscript sub-
mission 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.

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

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

e The Turkish and English full title of the manuscript as well as a short title (run-
ning head) of no more than 50 characters,

¢ Name(s), affiliations, highest academic degree(s) and ORCID ID’s of the
author(s),

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

¢ Name, address, telephone (including the mobile phone number) and fax num-
bers, 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 submis-
sions except for Letters to the Editor. Submitting a Turkish abstract is not compul-
sory for international authors. The abstract of Original Articles should be struc-
tured 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 data-
base (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 conclusions is usually necessary. Statistical analyses must
be conducted in accordance with international statistical reporting standards (Altman
DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to med-
ical 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.

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 Atrticles: 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 educa-
tive 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 com-
mented on must be properly cited within this manuscript.

Table 1. Limitations for each manuscript type

Type of Word Abstract Reference | Table . i

. . . s . Figure limit
manuscript limit word limit limit limit
Original 250 7 or total of
Article 3500 (Structured) 30 6 15 images
Re\{lew 5000 250 50 6 10 or total of
Article 20 images
Case No 10 or total of
Report 1000 200 15 tables 20 images
Technical 1500 No abstract 15 No 10 or total of
Note tables 20 images
Letter to No .
the Editor 500 No abstract 5 tables No media
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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, ¢, etc.) to indicate figure subunits. Thick and thin arrows, arrowheads, stars,
asterisks, and similar marks can be used on the images to support figure legends.
Like the rest of the submission, the figures too should be blind. Any information
within the images that may indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure should be 300 DPI. To prevent
delays in the evaluation process, all submitted figures should be clear in resolution
and large in size (minimum dimensions: 100 x 100 mm). Figure legends should be
listed at the end of the main document.

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

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

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

Al 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 men-
tioned in the Discussion section before the conclusion paragraph.

References

While citing publications, preference should be given to the latest, most up-to-date
publications. If an ahead-of-print publication is cited, the DOl number should be
provided. Authors are responsible for the accuracy of references. Journal titles
should be abbreviated in accordance with the journal abbreviations in Index
Medicus/ MEDLINE/PubMed. When there are six or fewer authors, all authors
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202 Isparta’nin Bir Kdyiinde Pediculus humanus capitis Sikliginin ve Risk Faktérlerinin Arastirlmasi
Investigation of the Prevalence of Pediculus humanus capitis and Risk Factors in a Village in Isparta
Mehmet Aci6z, Tuba Ozturk
207 Light Microscopy and Scanning Electron Microscopy of Colpocephalum nanum Piaget, 1890 (Phthiraptera: Amblycera:
Colpocephalidae)
Colpocephalum nanum Piaget, 1890 (Phthiraptera: Amblycera: Colpocephalidae)’un Isik ve Taramali Elektron Mikroskopisi
Bilal Dik, Ali Halajian, Martin Turner
213 Insecticidal, Oxidative, and Genotoxic Activities of Syzygium aromaticum and Eucalyptus globulus on Culex pipiens
Adults and Larvae .
Karanfil (Syzygium aromaticum) ve Okaliptusun (Eucalyptus globulus) Culex pipiens Yetiskinleri ve Larvalari Uzerindeki
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Elham Elzayyat, Noha Elleboudy, Azza Moustafa, Asmaa Ammar
223 Molecular Characterization of Myiasis-Causing Moth Flies (Diptera: Psychodidae)
Myiasis Nedeni Giive Sineklerinin (Diptera: Psychodidae) Molekiiler Karakterizasyonu
Zuhal Onder, Abdullah Inci, Alparslan Yildirim, Arif Ciloglu, Onder Diizlii
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2018 yilinin tglinci sayisini 9 6zglin arastirma makalesi ve 3 olgu sunumu olmak lizere 12 makale ile ¢ikarmaktayz.

Ozgiin arastirmalarda, HIV ile toxoplasmosis, sitma ve badirsak protozoonlarinin iliskisini inceleyen lc ayri makale,
Mersin ilindeki kutandz leishmaniasis modellemesi ile ilgili bir makale, dogu illerimizde kistik ekinokokkozis durumunu
vurgulayan bir makale yer almaktadir. Entomoloji alaninda bas bitleri, kus biti ve Culex pipiens ile ilgili makaleler yer
almaktadir. Ayrica guive sineklerinin molekiler karakterizasyonunu iceren detayli bir arastirmaya da yer verilmistir.
Olgu sunumlarinda ise yine ilging bulacaginizi distindigiimuz tg farkli konuda, falciparum sitmasi, miyaz ve toxoplas-
mosis, olguya detayli olarak yer verilmistir.

Dergimizin yazim kurallari daha da detaylandirilarak yenilenmistir. Makalelerin hazirlanmasi sirasinda bu kurallara
uyulmasi, makalelerin sisteme yliklenmesi sirasindaki streci hizlandirmak icin yazarlara énemli kolaylik saglayacagini
belirtmek isterim. Yazim kurallari ve gerekli formlarin tamami dergimizin web sayfasinda “Yazim Kurallan” sekmesinde
yer almaktadir.

Dergimize gonderilen yazilarda SCI/SCI-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde
yer alan makalelere atif yapilmasinin, dergimizin bu endekse basvuru strecinde biyik énem tasidigini yeniden belirt-
mek isterim. Bilim alanimizin en dnemli unsurlarindan ve bizleri giiclendiren araglarindan biri olan “Turkiye Parazitoloji
Dergisi”nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararli olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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We present you the third issue of 2018 with a total of 12 studies, including 9 original research articles and 3 case
reports.

In the original research articles, there are three different studies examining the relationship between HIV and toxop-
lasmosis, malaria and intestinal protozoa, a study about cutaneous leishmaniasis modeling in the province of Mersin,
and a study emphasizing the state of cystic echinococcus. Moreover, there are articles about head louse, bird louse,
and Culex pipiens in the area of entomology. A detailed article on the molecular characterization of moth flies is also
included in the issue. In the case reports, three cases on different subjects, including falciparum malaria, myiasis and
toxoplasmosis, which we think you will find interesting, are presented in detail.

The writing rules of our journal have been renewed and detailed. | would like to point out that it would be of great
help to the authors in order to speed up the process during the preparation of the articles and the process of uploa-
ding the articles to the system. The manuscript rules and all of the required forms can be reached on the web page
of our journal under the tab of “Instruction for Authors”.

| would like to restate that making citations from the articles in our journal for the studies that will be published in
the journals included in the SCI/SCI-Expanded is very important during the application process of our journal to this
index. | hope that this issue of the “Turkish Parasitology Journal”, which is one of the most important components of
our scientific field and one of tools that strengthen us, will contribute to your scientific works and knowledge.

Prof. Dr. Yusuf Ozbel
Chief Editor
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6z

Amag: HIV/AIDS hastalarinda toksoplazmoz sik gérilebilen firsatgi infeksiyonlardandir ve yasami tehdit eden ensefalit, pnémoni gibi tablolara neden
olabilir.

Yéntemler: Anti-HIV pozitifligi ile Ocak 2006-Agustos 2017 yillar arasinda poliklinigimize basvuran, Western Blot testi ile HIV enfeksiyonu dogrulanan
hastalar ¢alisma kapsamina alinmistir. Hastalarin demografik verileri, CD4+ T lenfosit sayilari, T. gondiilgG ve T. gondiiIgM degerleri retrospektif olarak
hasta dosyalarindan elde edilmistir.

Bulgular: Hastalarimizin hicbirinde T. gondii IgM tespit edilmezken 267'sinde (%43,5) T. gondii IgG antikoru pozitif saptanmistir. T. gondii IgG pozitiflik
orani bulasin homosekstel temas oldugu dustinilen MSM (men who have sex with men) hastalarda %37,6, heteroseksuel hastalarda %48,4 olarak sap-
tanmistir. MSM hastalarimizin %42,6's1, heterosekstellerin %21'i Giniversite mezunudur. Bu ylksek egitimli olgulardan MSM olanlarin sadece %33,6'sin-
da T. gondii IgG pozitif iken, heterosekstiel olanlarda bu oran %42,3'dur.

Sonug: Calismamizda 6zellikle egitimli, MSM hastalarda ylksek seronegatiflik dikkat cekicidir. Bu durum; seronegatif hastalara primer enfeksiyon-
dan korunma énlemlerinin mutlaka vurgulanmasinin nemini ve hemen daima latent enfeksiyonun reaktivasyonu sonucu gelisip mortal seyredebilen
ensefalit tablosu nedeniyle uygun hastalara profilaksi baglanmasinin, tani esnasinda T. gondii seropozitifliginin degerlendirilmesi gerekliligini ortaya
koymaktadir.

Anahtar kelimeler: HIV/AIDS, Toxoplasma gondii, seropozitiflik

Gelis Tarihi: 06.11.2017 Kabul Tarihi: 23.03.2018

ABSTRACT

Objective: Toxoplasmosis is a common opportunistic infection in patients with HIV/AIDS and may cause life-threatening clinical courses, such as
encephalitis and pneumonia.

Methods: Patients admitted between January 2006 and August 2017 with anti-HIV positivity confirmed by Western blotting were included in the study.
Demographic data, CD4+ T-lymphocyte counts, and Toxoplasma gondii IgG/IgM levels were retrospectively obtained from patient records.

Results: T. gondii IgM positivity was not detected in patients, whereas T. gondii IgG positivity was detected in 267 (43.5%) patients. The T. gondii IgG
positivity rate was 37.6% in men who had sex with men (MSM) and 48.4% in heterosexual patients. Furthermore, 42.6% of MSM and 21% of heterosexu-
al patients were university graduates, of which T. gondii IgG positivity was detected in only 33.6% of MSM patients and 42.3% of heterosexual patients.
Conclusion: In our study, high seronegativity was remarkable in MSM patients, particularly those who were highly educated, thus emphasizing the
importance of prevention of primary infection in seronegative patients; necessity of prophylaxis in appropriate patients due to encephalitis, which
has a high mortality rate and almost always develops after a latent infection; and necessity of screening for toxoplasmosis seropositivity at the time
of diagnosis.

Keywords: HIV/AIDS, Toxoplasma gondiii, seropositivity
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GiRiS milyon kisinin HIV enfeksiyonuna yakalandigi, 36,7 milyon
HIV-enfekte olgunun bulundudu ve 1 milyon kisinin AIDS ne-
deni ile 6ldugu belirtiimektedir. Dinya genelinde hasta sa-
yisi azalirken Dogu Avrupa ve Orta Asya'da ise artmaktadir.

HIV infeksiyonunun seyri sirasinda gorilebilen firsater infeksiyon-
lardan toksoplazmoz, HIV/AIDS hastalarinda yasami tehdit eden

ensefalit, pnémoni gibi klinik tablolara neden olabilir (1, 2).

Birlesmis Milletler HIV/AIDS Ortak Programi (UNAIDS) 2017
yili raporuna goére; dinyada 2016 yili i¢inde yaklagik 1.8

Ulkemiz de HIV/AIDS hasta sayisinin artmakta oldugdu tlkeler
arasinda olup 2016 Aralik itibariyle bildirilen HIV enfekte olgu
sayisi 13158'dir (3, 4).

Sorumlu Yazar / Corresponding Author: Sevtap Senoglu E.mail: drsevtap@yahoo.com

DOI: 10.5152/tpd.2018.5706

O©Telif hakki 2018 Tiirkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulagilabilir.
©Copyright 2018 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org


https://orcid.org/0000-0003-4796-9583
https://orcid.org/0000-0002-7210-1084
https://orcid.org/0000-0002-6508-7368
https://orcid.org/0000-0002-7716-3006
https://orcid.org/0000-0003-2963-4894

Senoglu ve ark.
HIV/AIDS ve Toxoplasma gondii

17

Turkiye Parazitol Derg
2018; 42(3): 175-9

HIV/AIDS hastalarinda toksoplazma yayginhigi etnik kéken, hij-
yenik kosullar gibi belirli risk faktorleri ve cografi durumla iligkili
bulunmustur (5). HIV enfeksiyonun ileri evrelerinde ve toksoplaz-
ma serolojisi pozitif olan hastalar profilaktik tedavi almadiklarinda
hemen daima latent enfeksiyonun reaktivasyonu sonucu gelisen
toksoplazma ensefaliti (TE) agisindan buyik risk tagirlar (6). Co-
elho ve ark. (7) yaptidi calismada 1987-2012 yillar arasinda ta-
kip edilen 3378 HIV/AIDS hastasi dederlendirilmig ve %33'inde
oportunistik enfeksiyon saptanmig, toksoplazma ensefaliti en sik
Uglinct oportunistik enfeksiyon olarak bulunmustur.

Dinya nifusunun yaklagik 1/3'G Toxoplasma gondii (T. gondii)
ile enfekte olup T. gondii seroprevalansi farkl cografik bélgeler
arasinda degisiklik gdsterir (8). ABD'da seroprevalans yaklagik
%11 iken bazi Avrupa, Latin Amerika ve Afrika Ulkelerinde %50-
80 arasinda degismektedir (3). Diinyada HIV/AIDS hastalarinin T.
gondii seroprevalansi ile ilgili pek ¢ok ¢alisma mevcut olup, se-
roprevalans %3-97 arasinda degismektedir (5). Ulkemizde T. gon-
dii seroprevalansinin incelendigi caligmalar 6zellikle dogurganhk
cadindaki veya gebelik dénemindeki kadinlan icermektedir. Bu
caligmalarda seroprevalans bolgesel olarak anlamli farkhliklar
gostermekte ve %17,2-%69,5 arasinda degdismektedir (9). Ulke-
mizde HIV/AIDS hastalarini kapsayan tek ¢alisma sinirl sayida
hasta ile yapilmis ve seroprevalans %52 olarak saptanmistir (10).
Calismamizda son yillarda tlkemizdeki HIV/AIDS olgu sayisindaki
hizli artis gdzéniine alinarak poliklinigimizde takip edilen HIV ile
enfekte hastalarda T. gondii seroprevalansinin ve risk faktorleri-
nin yillara gére belirlenmesi amaclanmigtir.

YONTEMLER

Anti-HIV pozitifligi ile Ocak 2006 ile Agustos 2017 yillar arasinda
poliklinigimize bagvuran, Western Blot testi ile HIV enfeksiyonu
dogrulanan 614 hasta caligma kapsamina alinmistir. Hastalarin
demografik verileri, CD4+ T lenfosit sayilan ve T. gondii IgG, T
gondii lgM sonuglari retrospektif olarak hasta dosyalarindan elde
edilmistir. T. gondii IgG ve IgM hasta serumlarindan mikropar-
tikil Enzyme-linked immunosorbent assay yontemi (ELISA) ile
(Dia Sorin SpA, ltaly) calisilmstir. T. gondii 1gG igin 0-15 IU/mL
arasi negatif, 215 IU/mL pozitif ve T. gondii IgM (S/CO) i¢in <0-
0,9 olan degerler negatif, 0,9-0,11 olan degerler ara deger, >0,11
olan degerler pozitif olarak kabul edilmistir. CD4+ T lenfosit sa-
yimi analizi i¢in kan 6rnegdi, EDTA'lI antikoagtilan iceren 2 mLlik
vakumlu tiplere alindiktan sonra 6 saat icerisinde iglem slrecine
alindi. Ornekler, treticinin talimatlarina gére COULTER EPICS XL
akis sitometrisinde (Beckman Coulter Inc., Fullerton, California,
ABD) calistinldi. Asagidaki reaktifler (Beckman Coulter Inc., Ful-
lerton, California, ABD'den edinilen) CD4 hicre sayimlari icin kul-
lanilmistir: Akig-Kontrol, Akig-Set ve Akis-Sayisi fliorosferleri, IM-
MUNO-TROL hcreleri, OptiLyse C Lysing soltsyonu, COULTER
CLONE fosfat tamponlu salin (PBS), CYTO-STAT tetraCHROME
ve CD45-FITC, CD4-RD1, CD8-ECD ve CD3-PC5 monoklonal an-
tikorlari (Referans no: 6607013, MAbs). 10 uL MAbs'ye 100 uL tam
kan eklendi ve daha sonra karigimin oda sicakliginda 10 dakika
inktbe edildi. Hicreler 500 uL PBS ¢ozeltisinin eklenmesinden
sonra 10 dakika daha 500 uL Optilyse C ¢ozeltisi kullanilarak
parcalara ayrildi. Numuneler 4°C'de saklandi ve ertesi giin ana-
liz edildi. Mutlak hiicre sayimi icin analizden hemen dnce Flow-
Count fliiorosferleri ilave edildi. Ornekler, akis sitometresinde

dort renkli analiz icin tetraONE yazilimi ile analiz edilmistir. Akis
sitometrisinin lazerlerini hizalamak ve akis sitometrisinin foto-co-
Jalticr tupleri boyunca gerilimlerini otomatik olarak ayarlamak
Uzere sirasiyla; Akis Kontroli ve Akis-Seti fliorosferleri kullanarak
kalite kontroli gergeklestirilmistir. IMMUNO-TROL kontrol hic-
releri, hassasiyet ve dogruluk saglamak igin ¢alistinldi. Hazirlanan
ornekler daha sonra, pL basina hiicre olarak rapor edilen mutlak
CD4 sayilan ile karsilastinldi. Mutlak CD4+ ve CD8+ T-hlcre sa-
yimlari, asagidaki formul kullanilarak sayilan fliorosferlere CD3 +
CD4 + veya CD3 + CD8 + lenfositlerin orani kullanilarak Sistem I
yazilimi tarafindan otomatik olarak belirlenmistir: mikrolitre bagi-
na hicreler = [(sayilan hiicreler) / (sayilan florosfer)] x florosferler
/ mikrolitre (11).

istatistiksel Analiz

istatistiksel degerlendirme icin “Statistical Package for Social
Sciences” (IBM SPSS Corp.; Armonk, NY, ABD) 23.0 programi
kullanilmistir. Veriler siklik, ylizde oran, aritmetik ortalama, stan-
dart sapma hesaplanarak tanimlanmistir. Kesikli degiskenler 2
ve Fisher'in kesin testi kullanilarak degerlendirilmistir. Strekli
degiskenlerin normal dagilima uygunlugu Kolmogorov-Smirnov
ile test edilmis ve normal dagilima uymayanlar Mann-Whitney U
testi kullanilarak degerlendirilmistir. P degeri <0,05 igin anlamli
kabul edilmistir.

BULGULAR

Calismaya alinan 614 hastanin 528’ (%86) erkek ve yas ortalama-
si 36,38+11,18 yildir (Yas arahidi 18-79 yil). Hastalann 267'sinde
(%43,5) T. gondii I9G antikoru pozitif saptanirken T. gondii IgM
antikoru pozitif tespit edilen hasta olmamistir. Hastalarin demog-
rafik verileri, yillara gére dagilimi ve CD4+ T lenfosit sayilarina
gore seropozitiflik durumlar Tablo 1'de gérilmektedir.

Hastalarin 86'sinin (%14) bagvuru sirasinda CD4+ T lenfosit sayisi
100/ mm3'tn altindadir ve bu olgularin 46'sinda (%53,5) T. gondii
IgG porzitif saptanmistir. CD4+ T lenfosit sayilarina gére T. gondii
IgG seropozitifligi dagilimi Sekil 1'de gorilmektedir.

Olgularimizda HIV enfeksiyonunun olasi bulas yoluna goére T
gondii seropozitiflik oranlarn Sekil 2'de sunulmustur. Bulasin ho-
mosekslel temas oldugu disiinilen MSM (men who have sex
with men-erkek homosekstel) 279 (%45,4) hastanin ortalama yasi
32.8'dir ve 174'Gnde (%37,6) T. gondii 19G pozitif saptanmistir.
Egitim durumlarina bakildiginda MSM olgularin 119'u (%42,6)
Universite mezunudur ve bu 119 hastanin 79'unda (%33,6) T. gon-
dii 19G pozitiftir. Heterosekstiel 335 (%54,6) hastanin T. gondii
lgG seroporzitifligi %48,4 olup yas ortalamasi 39.3 yildir. Bu olgu-
larin 71'i (%21) Universite mezunudur ve bu 71 hastanin 41'inde
(%42,3) T. gondii 1gG pozitiftir.

T. gondii IgG seronegatifligi ile geng olmak, MSM cinsel tercih
ve egitim dizeyinin yUksekligi arasindaki iligki istatistiksel olarak
anlamli bulunmustur (sirasiyla p=0,001, p=0,01, p=0,02) (Tablo 2).

TARTISMA

Calismamizda HIV/AIDS hastalarinda T. gondii 1I9G seropozitifli-
gi %43.5 olarak saptanmistir. HIV enfeksiyonunun bulas yoluna
gore incelendiginde homosekstel bulas oldugu distinilen MSM
hastalann %37.6'sinda T. gondii IgG pozitif saptanmig olup has-
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talarimizin genel ortalamasina gére seropozitiflik belirgin olarak
daha distktdr. Bu durumun hijyenik égretilerle ilgili oldugu du-
stinllerek MSM olgularimizin egitim durumlarini inceledigimizde
%42,6'sinin Universite mezunu oldugu ve bu hastalann T. gondii
IgG pozitliginin daha da distk oldudu (%33,6) gorilmistir. He-
terosekstel hastalarimizda Universite mezunu olanlarin daha az
olmasi (%21) ve T. gondii IgG seropozitifliginin de daha yiksek
(%49,4) olmasi da bunu desteklemektedir.

MSM hastalarda hem yas ortalamasinin duistikligi, hem de Gni-
versite mezuniyet oraninin yiksekligi dikkat ¢cekici olup her iki du-
rumda da T. gondii seropozitifligi daha digtktir. T. gondii serop-
revalansi ve artan yas ile ilgili yapilan ¢alismalarda bu durumun
kisinin yasi ilerledik¢e degisik yollardan enfeksiyona maruz kalma
olasih@inin artmasiyla iliskili oldugu distndlmektedir. Tansel ve
ark. (12) Edirne’de 96 kadin ile yaptiklari toplum tabanl calisma-
da da 40 yas Uzeri seroprevalansin arttigi gérilmektedir.

Tablo 1. Demografi ve CD4 T lenfosit sayilarina gére T. gondii
seroprevalansi

Ulkemizde T. gondii seroprevalansini %52 oraninda saptandid,
kisith sayida hasta ile yapilmis olan tek ¢alismada, olgularin yas ve
CD4 sayilar mevcut iken, egitim durumlar ve cinsel yénelimleri
belirtilmemistir. Her iki ¢calisma da ayni bdlgede ve benzer yas

200
180
160
140 -
120 s
21
100 | 73
20 ] : .
60 40 _
40
20
(1]
<100 100-350 351-500 =500
ET.gondiilg G (+) T.gondiilg G (-)

Sekil 1. Hastalarda CD4 T lenfosit sayisina gore T. gondii IgG
seropozitifligi

T. gondii T. gondii 400
Ig G (+) Ig G (-) 350
(n/%) (n/%) Toplam o

Cinsiyet 250 13es16)
Erkek 232 (44) 296 (56) 528 353 Sratiesy
Kadin 35 (40,7) 51 (59,3) 86 150
Bulas yolu 100
Heteroseksuel temas 162 (48,4) 173 (51,6) 335 50 -
Homosekstel temas 105 (37,6) 174 (67,4) 279 o
CD4 sayisi = o
<100 46(535) | 40(46,5) 86 Slgnletin e ey
100-200 29 (42) 40 (58) 69 Sekil 2. Cinsel yonelime gére T. gondii lg G seropozitifligi
200-350 64 (44) 81 (56) 145 Tablo 2. HIV enfekte hastalarda T. gondii lg G seropozitifliginin
350-500 54 (41) 78 (59) 132 risk faktorleri
>500 73 (40,3) 108 (59,7) 181 T. gondii T. gondii
Yas 1gG (+) 1gG (-) Pam
18-24 20 (24,7) 61 (75,3) 81 Yas 40,2+11,8 33,4+9,6 0,001
25-30 56 (34) 109 (66) 165 Cinsiyet
31-35 43 (35) 79 (65) 122 Erkek 232 (%43,9) | 296 (%56,1)
26-40 32 (43,2 42 (56,8) 74 Kadin 35(%40,7) | 51 (%59,3) 0,57
41-45 43 (56,6) 33 (43,4) 76 Bulas yolu
46-50 37 (74) 13 (26) 50 Heterosekstel temas | 162 (%48,4) | 173 (%51,6)
>50 49 (66,2) 25 (33,8) 74 Homosekslel temas | 105 (%37,6) | 174 (%62,4) 0,01
Tani yili CD4 sayisi (mm3/mL)
2006-2011 106 (47) 120 (53) 226 <200 75 (%48,4) | 80 (%51,6)
2012-2017 161 (41,5) 227 (58,5) 388 >200 192 (%41,8) | 267 (%58,2) 0,15
Egitim Tani yil
Okuryazar degil 3(75) 1(25) 4 2006-2011 106 (%46,9) | 120 (%53,1)
ilkokul 116 (47) 131 (53) 247 2012-2017 161 (%41,5) | 227 (%58,5) 0,19
Lise 77 (46) 94 (54) 168 Egitim
Lisans/Yuksek Lisans 71 (37) 120 (73) 191 Universite mezunu 71 (%37) 121 (%63) 0,02
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Tablo 3. HIV/AIDS hastalarinda Dinya'da farkli cografi bolgelerde yapilmis T. gondii seropozitifligini gdsteren ¢alismalar

Calisma Sehir, Ulke Hasta sayisi Tani metodu Seroprevalans
Nissapatorn et al (5), 2007 Kuala Lumpur, Malaysia 693 Serum, ELISA %43,85
Altuntas Aydin et al. (10), 2010 istanbul, Turkiye 164 Serum, ELISA %52,0
Uneke et al. (15), 2005 Jos, Nigeria 219 Serum, ELISA %38,8
Lago et al. (16), 2009 Rio Grande do Sul, Brazil 168 HIV enfekte gebe Serum, ELISA %72,0
Daryani et al. (17), 2011 Sari, iran 62 Serum, ELISA %77,4
Machala et al. (18), 2009 Prague, Czech Republic 626 CFT* %32,2
Millogo et al. (19), 2000 Burkino Faso, France 1828 Serum, ELISA %25,4
Galismamizda Istanbul, Turkiye 614 Serum, ELISA %43,5
CFT: Complement Fixation Test

grubunda yapilmis olmasina ragmen, calismamizda MSM olgu-
larimizin orani ve bu hastalarin da egitim durumlarinin yiksekli-
Jinin aradaki farka sebep olabilecegi distunilmustir (10). MSM
hasta orani ¢calismamizda %45,5 olup, Turkiye Halk Saghgr Kuru-
mu verilerine gore lUlkemizde homosekstel bulasin oldugu hasta
orani %10,7 ve bulasg yolu bilinmeyen hasta orani %38,7 olarak
bildirilmistir (4).

Takahashi ve ark. (13) Japonya'da 257 hasta ile yaptiklar calis-
mada hastalarin %49,7'sini MSM hastalar olusturmakta olup, 163
erkek ve 6'si kadin 169 hastada (%65,7) T. gondii IgG pozitif bu-
lunmustur. MSM ve heteroseksiel hastalarin seropozitifligi aci-
sindan anlamli istatistiki fark bulunmamis olup, yas faktériinde
benzer sekilde 40 yas Uzeri seropozitiflik istatistiki anlam goster-
mistir (13). Prasetyo ve ark. (14) Endonezya’da 143 MSM hasta
ile yaptilan calismada 44 (%30.7) olguda T. gondii IgG pozitif
saptanmistir. Calismamizda 279 MSM hastanin 105'inde (%37,6)
seroporzitiflik saptanmig olup Glkemizde MSM hastalarin T. gondiii
seroprevalansi ile ilgili ilk veridir.

Nissapatorn ve ark. (5) HIV enfekte bireylerde latent toksoplaz-
ma enfeksiyonunun %3-97 oraninda ve toksoplazma ensefaliti-
nin %10 oraninda oldugunu bildirilmistir. 693 HIV/AIDS hastasini
kapsayan caligmalarinda T. gondii seropozitifligini %43,85 olarak
saptamiglardir. Calismamizda HIV/AIDS hastalarinda elde edilen
seroprevalans Nissapatorn ve ark. (5) ile Uneke ve ark. (15) yapti-
g1 calismalarla benzerdir. Cesitli Ulkelerde HIV/AIDS hastalari ile
yapilan calismalarda T. gondii IgG seroporzitiflikleri Tablo 3'te su-
nulmustur (5, 10, 15-19).

Coelho ve ark. (7) Brezilya'da yaptigi calismada ise, 1987-2012
yillari arasinda takip edilen 3378 hasta degerlendirilmis, T. gondii
IgG seroprevalansinin HIV enfekte bireylerde %80'lerde oldugu
ve yillara gore 1987-1990'da 43.6/1000 hasta yilindan 2009-2012
‘de 4/1000 hasta yilina diistigu gdsterilmistir.

Nissataporn ve ark. (5) yaptigi calismada antiretroviral tedavi (ART)
dncesi dénemde, T. gondii igin seropozitif olan ve toksoplazmoza
yonelik profilaksi kullanmayan ileri evre HIV-enfekte hastalarda 12
aylk TE insidansi yaklasik %33 olarak bildirilmistir. Bu calisma ile
de carpici sekilde gdsterildigi gibi; HIV/AIDS hastalarinda T. gon-
dii IgG varligr arastiriimali ve CD4 sayisi <100/mm?3 olan hastalara
profilaktik glinde bir kez Ko-trimoksazol 160/800 mg verilmelidir.
Baslanan primer profilaksi CD4 sayisi >200/mm?3'e ulastiktan son-

ra 3 ay daha devam edilmelidir (6, 20). Alternatif olarak dapson
veya dapson ile birlikte primetamin kullanilabilir.

HIV/AIDS hastalarinda T. gondii I9G seronegatifligi saptandigin-
da ise hastalara enfeksiyondan korunma énlemleri anlatilmalidir.
Kedi diskisi ile kontamine materyallerden uzak durulmasi, temiz
icme suyu icilmesi, sebze meyvelerin yikanarak yenmesi, ¢ig et
yenmemesi ve ciplak elle temas edilmemesi, el ykama ve hijye-
nik kosullara dikkat edilmesi konusunda hastalar bilgilendirilme-
lidir. Bahce ile ilgilenirken eldiven giyilmeli, cocuk kum havuzlari
mimkinse kullanilmadigi zaman kapatilmalidir. Pismemis etle
temas eden tim materyaller su ve sabunla yikanmalidir. Etler
icindeki T. gondii ookistleri 67°C'de isitilarak veya -13°C'de so-
Jutularak dldurilebilecedi anlatiimalidir (21).

SONUC

Ulkemiz HIV/AIDS ile yasayan hasta sayisi artan Ulkeler arasinda
bulundugundan oportunistik enfeksiyonlarin saptanmasi, risk
faktorleri ve korunma yollarinin belirlenmesi 6nem tagimaktadir.
Genellikle latent enfeksiyon reaktivasyonu sonucu gelisen, mor-
tal seyredebilen ensefalit tablosu nedeniyle T. gondii seropozitif-
ligi tani esnasinda degerlendirilmeli ve gerekli hastalara profilak-
tik tedavi mutlaka verilmelidir.

Olgularimizin yaklasik yanisinda T. gondii lg G seronegatif oldugu
dikkate alinarak, bu hasta gruplarinda, toksoplazmozdan korun-
ma onlemlerinin anlatilmasi dnemlidir.

Etik Komite Onay:: Yazarlar calismanin World Medical Association Dec-
laration of Helsinki “Ethical Principles for Medical Research Involving Hu-
man Subjects”, (amended in October 2013) prensiplerine uygun olarak
yapildigini beyan etmislerdir.

Hasta Onami: Calismanin retrospektif tasarmindan dolayi hasta onami
alinamamigtir.

Hakem Degerlendirmesi: Dig bagimsiz.
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ABSTRACT

Objective: Malaria and human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) are the major medical challenges of prio-
rity faced by the sub-Saharan African countries in general and Ethiopia in particular. Thus, the aim of this study was to determine the prevalence and
associated risk factors of HIV and malaria infections among febrile illness patients.

Methods: A cross-sectional study was conducted from November 1, 2014 to May 30, 2015 at Kolla-Diba Health Center, Northwest Ethiopia. After
obtaining informed consent, blood samples were collected from each febrile patient for the laboratory determination of HIV and malaria infections.
Sociodemographic data and other associated factors for HIV and malaria infections were collected using a structured questionnaire.

Results: Of the total of 384 febrile illness patients, 23.7% (91/384) were positive for Plasmodium species. Of these, the most prevalent was P. falcipa-
rum, 56.0% (51/91), followed by Plasmodium vivax infection, 38.5% (35/91). In this study, 13.8% (53/384) of the participants were positive for HIV. Furt-
hermore, 3.13% (12/91) of the participants were coinfected with HIV and malaria. According to the findings of the present study, genital ulcer patients
and those who do not use bed net were significantly associated with HIV and malaria infections, respectively.

Conclusion: Malaria and HIV are still common challenges independently occurring in the study area. The coexistence of the two diseases cannot be
underestimated. Hence, health professionals should strengthen the provider initiative counseling and testing (PICT) program as a means of HIV/AIDS
prevention and control strategy. Furthermore, approaching the febrile illness patients for both malaria and HIV diagnoses may help in having a joint
HIV and malaria prevention and control strategy.

Keywords: Human immunodeficiency virus, Malaria, Kolla-Diba Health Center
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Amag: Sitma ve insan immun yetmezlik virist (HIV)/edinilmis immin yetmezlik sendromu (AIDS) genel olarak Sahra alti Afrika Glkelerinde, 6zellikle
Etiyopya'da, karsilaginan en 6nemli tibbi problemlerdir. Bu ¢alismanin amaci, febril hastaligi olan bireylerde HIV ve sitma enfeksiyonlarinin yayginligini
ve ilgili risk faktorlerini belirlemektir.

Yéntemler: Bu kesitsel calisma 1 Kasim 2014 ile 30 Mayis 2015 tarihleri arasinda kuzey bati Etiyopya’'daki Kolla-Diba Saglik Merkezinde yapildi. Bilgilen-
dirilmis onam alindiktan sonra, HIV ve sitma enfeksiyonlarinin laboratuvarda belirlenmesi icin her febril hastadan kan 6rnekleri alindi. Sosyodemografik
veriler ve HIV ve sitma enfeksiyonlari icin diger ilikili faktorler, yapilandiriimis bir anket kullanilarak toplandi.

Bulgular: Toplam 384 febril hastanin %23,7'si (91/384) Plasmodium tiirleri agisindan pozitifti. Bunlar arasinda en yaygin olani %56,0 (51/91) ile P. falcipa-
rum ve takibinde %38,5 (35/91) ile Plasmodium vivax enfeksiyonu idi. Bu ¢alismada, katiimeilarin %13,8'i (53/384) HIV pozitif bulundu. Ayrica, %3,13'l
(12/91) HIV- ve ayni zamanda sitma ile enfekteydi. Calismamizin bulgularina gére, genital Ulser hastalar ve cibinlik kullanmayanlar ile sirasiyla HIV ve
sitma enfeksiyonlar arasinda anlamli bir iliski bulundu.

Sonug: Sitma ve HIV halen calisma bélgesinde bagimsiz bir sekilde gordlen yaygin problemlerdir. Her iki hastaligin birlikteligi goz ardi edilmemelidir.
Bu nedenle saglik calisanlari HIV/AIDS'i énleme yolu ve kontrol stratejisi olarak, gondlli danismanlik ve test odakli PICT (provider-initiated counseling
and testing) programini gliclendirmelidirler. Ayrica, febril hastalara hem sitma hem de HIV tanisi icin yaklagim HIV-sitma birlikteliginin énlenmesi ve
kontrol stratejisinde yardimci olacaktir.

Anahtar Kelimeler: Insan immunyetmezlik virisu, sitma, Kolla-diba Saglk Merkezi
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INTRODUCTION

Malaria and Human immunodeficiency virus (HIV) are among the
leading causes of morbidity and mortality in resource-limited
settings including sub-Saharan Africa (1). Malaria is still an im-
portant public health concern worldwide, particularly in Sub-Sa-
haran Africa. However, According to the 2015 WHO report Tur-
key has achieved a 99% decrease in malaria between 2000 and
2013, from 11,381 to only 34 cases, and is categorized in the elim-
ination phase by the World Health Organization (WHO) (2).

Despite the international community’s efforts to reduce the in-
cidence and prevalence of these diseases, they remain serious
health problems in tropical and sub-tropical regions throughout
the world (1). Globally, an estimated 1.6 million people died of
HIV/AIDS in 2012 (3).

A report from the Republic of Turkey Ministry of Health which
was published in 2013 showed that, a total of 7050 individuals
were HIV positive from 1985 until November 2013, of these, Peo-
ple aged between 40-49 years are those who are most affected
by the infection (4). Although, the world has committed to end-
ing the AIDS epidemic by 2030 and people living with HIV on an-
tiretroviral therapy has increased, in 2015 there were 2.1 million
new HIV infections worldwide in the HAART era (5).

According to 2014 World Health Organization estimate report,
there were an estimated 198 million cases of malaria worldwide
in 2013, and an estimated 584 000 deaths, of which 90% of all
malaria deaths occur in Africa (6). Both malaria and HIV infection
cause more than 4 million deaths each year (7).

Malaria and HIV infections are major public health problems in
many parts of the world. Both infections kill millions of people
each year with disproportionate heavy burden on South Amer-
ica, India, Southeast Asia and Africa (8, 9). Evidence shows that
malaria co-infection with HIV triggers malaria disease progres-
sion (10), increases the risk of severe malaria in adults and con-
genital infection (11), and this dual infection render the spread of
both diseases especially in sub-Saharan Africa (12).

HIV infection intensifies the effect of malaria among pregnant
women and infants, creating significant impairment and al-
teration in cellular, humoral immunity and resistance to P. fal-
ciparum infection. Similarly, more recent literature shows that
malaria and HIV co-infection results in adverse pathological
outcomes in both diseases, such as, increased HIV viral loads
following acute malaria, increased malaria episodes in HIV
positive individuals, reduced hemoglobin (Hb) concentrations
during malaria and HIV co-infection, and reduced efficacy of
anti-malarial drugs (13, 14).

Providing integrated health services in areas heavily affected
by malaria and HIV is crucial for reducing the burden of the two
diseases. The introduction of new medicines and diagnostics by
malaria and HIV programmes at the same time, offers opportuni-
ties for joint planning, training and service delivery (15).

In Ethiopia, malaria is also one of the ten top disease in the list
of common infectious diseases and 3/4 of the total land mass of
the country is considered as endemic area for malaria and about
68% of the total population is at risk of malaria infection (16).

However, The incidence rate of malaria in Ethiopia reduces from
2.8 in 1990 to 621,345 in 2015 (17).

Though malaria and HIV are known to be the most severe of all
infections in Ethiopia (18), we are not aware of any recent report
of malaria and HIV infections among febrile illness patients in
Ethiopia particularly in the study area. Hence, this study was de-
signed to determine the prevalence of HIV and malaria infections
and associated risk factors among febrile illness individuals.

METHODS

Study design, period and setting: An institutional based cross
sectional study was conducted from November 01, 2015 to May
30, 2015 at Kolla-Diba Health Center, Northwest Ethiopia. Kol-
la-Diba is 727km far from the capital city of Addis Ababa and it
is the first health center in the country which was established by
since 1947 by Ethiopian and German Governments after malaria
kills thousands of the surrounding people. Currently, the health
center can serve more than 400,173 populations of Dembia Dis-
trict in which malaria is still a big problem.

Inclusion and exclusion criteria: All patients with febrile illness
who have been counseled and give informed consent during the
study period were included. Those febrile patients who are un-
able to give blood and on anti-malaria treatment in the previous
two weeks were excluded from the study.

Sample size and sampling technique: The sample size was de-
termined using the following single population proportion formu-
la: N =2z2 p (1-p)/w2, where N = individuals presenting with febrile
illness, Z = standard normal distribution value at 95 % Cl which is
1.96, P = the prevalence of febrile illness (0.5%, since there is no
prevalence report in the study area), W = the margin of error, tak-
en as 5 %. Accordingly, the sample size calculated was 384 and all
these febrile patients were selected using convenience sampling
technique until we got the allocated sample size.

Data collection

Socio-demographic, risk factors and different clinical features:
Once eligible patients with febrile illness were recruited for the
study. Information on socio-demographic characteristics; sex,
age, educational status, residence, occupation and study par-
ticipants were interviewed for the presence bed net, stagnant
water and duration of clinical manifestation of malaria. Moreover,
other related risk factors for HIV including, history of blood trans-
fusion, presence of genital ulcer, history of hospitalization and
sexual practice were collected using a structured questionnaire.
However, children whose age of <15 years was not asked sexual
practice.

HIV testing and malaria detection techniques

Patients who have clinical manifestations of febrile illness were
counseled for HIV testing by trained counselor and blood sam-
ple from their finger was taken by capillary tubes. Then the sam-
ple was tested for HIV by using KHB, STAT-PAK and Uni-gold ac-
cording to the previous national HIV rapid test series algorithm
by trained medical laboratory technician/technologist (19). For
microscopic examination of malaria parasite, both thick and thin
smear were made and air dried. The thick smears were stained
by Giemsa stain and the thin smears were first fixed by absolute
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methanol and then stain with Giemsa for the detection and iden-
tification of the malaria species, respectively, by using oil immer-
sion (100X) objective microscope.

Data management and quality control: The questionnaire was
prepared originally in English and translated into Amharic and
back to English to keep the consistency of the questions by in-
dependent individuals. Training was given for the data collectors
to insure the possible quality data. The principal investigator and
supervisors checked and reviewed the filled questionnaires to
ensure completeness and consistency of the information collect-
ed. Incorrectly filled or missed questionnaires were turned back
to the data collector for correction in the next day. Re- entry of
10% of the data into software was made by the principal investi-
gator to verify whether the data was properly entered or not to
maintain data quality.

Table 1. Sociodemographic characteristics of the study
participants at Kola Diba Health Center, 2015

Characteristics Frequency %

Gender

Male 226 58.9
Female 158 41.1
Age group, years

<10 59 15.4
10-20 75 19.5
21-30 105 27.3
31-40 77 20.1
41-50 39 10.2
>50 29 7.6
Residence

Rural 169 44.0
Urban 215 56.0
Marital status

Married 208 54.2
Single 163 42.4
Widowed 4 1.0
Divorced 9 2.3
Educational status

llliterate 168 43.8
Elementary school 134 34.9
High school 63 16.4
Certificate and above 19 4.9
Occupation

Merchant 25 6.5
Farmer 26 6.8
Student 125 32.6
Housewife 65 16.9
Daily laborer 23 6.0
Unemployed 45 1.7

For HIV testing, the test kits (KHB, Stat-pak and Uni-gold) have
their own internal quality control materials and the person who
performs the test procedure was strictly followed the manufac-
turer instructions. The staining solution (Giemsa stain) for malaria
examination was prepared daily to avoid precipitations. Some of
the prepared malaria slides were also further cross checked by
another technologist blindly.

Statistical Analysis

Data were cleaned and documented using Epi Info version 7
(Centers for Disease Control and Prevention, Atlanta, GA, USA)
and exported to the Statistical Package for Social Sciences ver-
sion 20 (IBM Corp., Armonk, NY, USA) for analysis. Both descrip-
tive and analytical statistical procedures were utilized. Descrip-
tive statistics, such as percentages, mean values, and standard
deviations were used. Binary logistic regression was used to
identify factors associated with HIV and malaria infections. A
bivariate analysis was performed to identify the association of
each independent variable with HIV and malaria infections. Vari-
ables with P values <0.2 in the bivariate analysis were entered in
the multivariate analysis to identify the determinants of HIV and
malaria to control the possible effect of confounders. Adjusted
odds ratios (AORs) with 95% confidence interval were used to
determine the strength of associations, and P values<0.05 in the
final model were considered significant determinants of HIV and
malaria infections. The goodness-of-fit of the model was tested
using the Hosmer-Lemeshow test for the full model (p>0.05).

RESULTS

Socio demographic Characteristics of Study Participants

A total of 384 febrile illness patients were counseled and tested
for HIV and malaria infections. Of these, 226 (58.9%) were males
(with the mean age of 28+15.7 years) and 158 (41.1%) were fe-
males (with the mean age of 28+14.7 years). The majority of the
study participants (105; 27.3%), were in the age group of 21-30
years, 215 (56.0%) were from rural areas, and 168 (43.8%) were
illiterate (Table 1).

Prevalence of Plasmodium Species and HIV/AIDS among
Febrile lliness Patients

In this study, the prevalence of Plasmodium species and HIV were
91 (23.7%) and 53 (13.8%), respectively. Of the Plasmodium spe-
cies, the predominant species was P. falciparum (51/91; 56.0%),
followed by Pvivax(35/91; 38.5%); 5/91 (5.5%) of them had mixed
infection with P. falciparum and Pvivax. The prevalence of ma-
laria among males was higher (60;26.5%; p=0.001) than among
females. Furthermore, the majority of malaria patients (27.9%;
60/215; p=0.001) were from rural areas. The prevalence of HIV
was significantly higher in females than in males (20.9% vs. 8.8%;
p=0.001). The proportion of HIV seropositivity among febrile ill-
ness patients was higher (28.2%) in the age group of 41-50 years,
whereas the proportion of malaria positivity among febrile illness
patients was higher (29.5%; p=0.05) in the age group of 21-30
years. The prevalence of HIV among urban and daily laborers
was 39 (23.1%) and 12 (52.2%), respectively (Table 2).

HIV and Malaria Infections among Febrile lliness Patients
Of the 384 febrile illness patients, 12 (3.1%) were co-infected with
both HIV and malaria, of which, the prevalence of P. falciparum
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Table 2. Sociodemographic characteristics of the study participants in relation to HIV and malaria infections at Kola Diba Health
Center, 2015

Characteristics HIV Malaria
Gender Positive N (%) Negative N (%) p Positive N (%) Negative N (%) p
Male 20 (8.8) 206 (91.2) e 60 (26.5) 166 (73.5) .
Female 33(20.9) 125 (79.1) 31 (19.6) 127 (80.4)
Age group, years
<10 7(11.9) 52 (88.1) 12 (20.3) 47 (79.7)
10-20 5(6.7) 70 (93.3) 21 (28.0) 54 (72.0)
21-30 12 (11.4) 93 (88.6) 31 (29.5) 74 (70.5)
31-40 14 (18.2) 63 (81.8) * 15 (19.5) 62 (80.5) 0.341
41-50 11 (28.2) 28 (71.8) 8 (20.5) 31(79.5)
>50 4(13.8) 25 (86.2) 4(13.8) 25 (86.2)
Residence
Urban 39 (23.1) 130 (76.9) o 31(18.3) 138 (81.7) .
Rural 14 (6.5) 201(93.5) 60 (27.9) 155 (72.1)
Marital status
Married 28 (13.5) 180 (86.5) 44 (21.2) 164 (78.8)
Single 18 (11.0) 145 (89.0) xk 44 (27.0) 119 (73.0) 0.330
Widowed/divorced 7 (53.8) 6 (46.2) 3(23.1) 10 (76.9)
Educational status
llliterate 17 (11.1) 151 (89.9) 38 (22.6) 130 (77.4)
Elementary school 23(17.2) 111 (82.8) 37 (27.6) 97 (72.4)
0.257 0.370
High school 9 (14.3) 54 (85.7) 14 (22.2) 49 (77.8)
Certificate and above 4(21.1) 15 (78.9) 2(10.5) 17 (89.5)
Occupation
Civil servant 5(20.0) 20 (80.0) 3(12.0) 22 (88.0)
Merchant 4(15.4) 22 (84.6) 5(19.2) 21 (80.8)
Farmer 11 (8.8) 114 (91.2) 40 (32.0) 85 (68.0)
Student 11(14.7) 64 (85.3) ok 24 (32.0) 51 (68.0) ok
Housewife 6(9.2) 59 (90.8) 12 (18.5) 53 (81.5)
Daily laborer 12 (52.2) 11 (47.8) 1(4.3) 22 (95.7)
Unemployed 4 (8.9) 41 (91.1) 6(13.3) 39 (86.7)
1=p<0.1, *p<0.05, **p<0.01, ***p<0.001
Table 3. Prevalence of HIV-malaria infections at Kola Diba and P, vivax among HIV infected patients was 8 (2.1%) and 4 (1%),
Health Center, Northwest Ethiopia, 2015 respectively (Table 3).
HIV status of study subjects Associated Factors for HIV and Malaria Infections among
Positive | Negative Total Febrile lliness Patients
Plasmodium species No (%) No (%) No (%) Febrile illness patients with genital ulcer had two times the
P, falciparum 8(2.1) 43 (112) 51(13.3) risk (@OR=2.15, 95% Cl=1.05-2.39) of acquiring HIV than cor-
P vivax 40) 316.1) 350.1) responding patientsi without genital ulcer (Table 4). Febrile .i||—
ness patients who did not use bed net had three times the risk
Mixed infection 00 5(1.3) 5(100) (AOR=3.30, 95% Cl=1.36-8.0) of acquiring malaria than corre-
Negative 41 (10.7) 252 (65.6) | 293 (76.3) sponding patients who used bed net. The proportion of fe-
Total 53 (13.8) 331(86.2) | 384 (100) brile illness patients who currently do not use bed net was 113

(29.4%). Of which,78/384 (20.3%) were malaria-positive, which
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Table 4. The possible risk factors of HIV infection at Kola Diba Health Center, Northwest Ethiopia, 2015

Characteristics HIV status

Positive N (%) Negative N (%) aOR (95% Cl) P
Sexual practice
With regular partner 32 (14.4) 190 (85.6) 0.988 (0.43-2.2) 0.95

0.815
With irregular partner 10 (12.7) 69 (87.3) 1.091 (0.4-2.9)
No sex at all 1012 72 (86.7) 1 1
History of blood transfusion
Yes 4(1) 7 (1.8) 0.43 (0.1-1.8) *
No 49 (12.8) 324 (84.4) 1 1
Presence of genital ulcer
Yes 13 (54.2) 11 (45.8) 2.15(1.05-2.39) ok
No 40 (11.1 320 (88.9) 1 1
History of hospitalization
Yes 5(20.8) 19 (79.2) 0.92 (0.27-3.13) 0.89
No 48 (13.3) 312 (86.7) 1 1
*p<0.05, **p<0.01, ***p<0.001
Table 5. The possible risk factors of malaria infection at Kola Diba Health Center, Northwest Ethiopia, 2015

Characteristics Malarial status

Positive N (%) Negative N (%) aOR (95% Cl) P
Have bed net
Yes 213 (55.5) 58 (15.1) 1 1
No 78 (20.3) 35(9.1) 3.30(1.36-8) ok
Bed net usage frequency
Every night seasonal 49 (23.0) 164 (77.0) 1 1
Every night yearly 14 (24.1) 44 (75.9) 0.44 (0.18-1.0) *
Presence of stagnant water
No 74 (24.6) 227 (75.4) 1 1
Yes 17 (20.5) 66 (79.5) 1.131 (0.6,2-2.0) 0.68
History of blood transfusion
No 91 (24.4) 282 (75.6) 1 1
Yes 0(0.0) 11 (100.0) 0,75 (0.19-2.0) 0.69
*5<0.05, **p<0.01, ***p<0.001

was significantly associated with malaria positivity (p=0.008;
Table 5).

DISCUSSION

Malaria and HIV affect millions of people across overlapping
geographic distributions, and the risk of transmission of both
HIV and malaria may increase because of the coexistence of
the two diseases in a given area. Hence, interactions between
the two diseases may have major implications for the treatment,
care, and prevention. The major burden of malaria and HIV occur
in sub-Saharan Africa, South-East Asia, Latin America, and the

Caribbean (20). However, the prevalence of HIV and malaria as
well as the extent of geographical overlap widely varies within
each region. Even in countries with a high prevalence of both
infections, there may be differences in disease distribution at a
local level.

The biological basis of HIV and malaria interactions has already
been well established. Briefly, HIV infection induces cellular dim-
inution and early abnormalities of CD4+ T cells, decreases CD8+
T-cell counts and function, causes the deterioration of specific
antigen responses (humoral immunity), and leads to the alter-
ation of innate immunity through impairment of cytolytic activi-
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ty and cytokine production by natural killer cells. Therefore, HIV
infection affects the immune response to malaria, particularly
premonition in adolescents and adults and pregnancy-specific
immunity, leading to different patterns of the disease in HIV-in-
fected patients compared with HIV-uninfected patients (21).

A report showed that, the patients with P. falciparum infection
have approximately twice the risk of being HIV positive com-
pared with individuals who live in areas with low P. falciparum
parasite rate (22). Furthermore, it has been observed that HIV-in-
fected people in areas of malaria transmission have more fre-
quent episodes of symptomatic parasitemia (21).

In the present study, the prevalence of malaria was 23.7%,
which was consistent with that in a study conducted in North-
west Ethiopia (19.4%) (18). However, this was lower than that in
studies conducted in Nigeria (27%) (23) and Mozambique (28%)
(24). This difference may be caused by the geographical varia-
tion, the methodology used, and the malaria control strategy.
In the present study, the predominant Plasmodium species was
P falciparum followed by Pvivax. A similar finding was also re-
ported in previous studies in Ethiopia (18, 25). The prevalence
of malaria infection was more common among male febrile ill-
ness patients. This may be associated with their frequent out-
door activities that may expose them to vector-borne diseases,
such as malaria.

In this study, 13.8% of the febrile illness study participants were
positive for HIV infection, which is higher than that in a previous
study conducted in Southern Ethiopia (4.2%) (26). However, the
prevalence of HIV in the present study is lower than that in the
study conducted done in Uganda (81%) (21). These differences
maybe because of sample size and geographical variation. The
prevalence of HIV was significantly higher in females than males
(20.9% vs 8.8%; p=0.001). The proportion of HIV seropositives
among the febrile illness patients was higher (28.2%) in the age
group of 41-50 years. This is in line with study conducted in
Uganda (33.3%) among actively working-class people (21). The
prevalence of P falciparum among HIVpositive study partici-
pants was 15.1%. Similar findings were also reported among
asymptomatic HIVpositive individuals in Nigeria (27) and Mo-
zambique (28).

According to the findings of the present study, the prevalence of
HIV and malaria coinfection was 3.1%. This result was lower than
that in other findings reported from Nigeria (17.5%) (29),Cam-
eroon (29.4%) (30), and Northwest Ethiopia (18). The difference
could be because of the current status of immunity of HIV-pos-
itive patients, the study design we used, and the incidence of
malaria in different settings.

According to the present study, 71.6% of the study participants
were using mosquito bed nets. This indicates that the mosqui-
to nets were maximally distributed. However, 29.4% of the study
participants were not using bed nets. Of which, 20.3%were ma-
laria-positive, indicating that the lack of bed net usage was sig-
nificantly associated with malaria positivity (p=0.008). This num-
ber was in agreement with that in a previous report in Uganda
(17%) (31), suggesting that bed nets are relatively effective in
preventing the spread of malaria.

Study Limitations

Since the HIV viral load test and CD4+ count matches were not
available in the study area at the time of data collection, the HIV
viral load and CD4+ count data were not collected. Hence, we
could not differentiate HIV-positive individuals reaching the pro-
gressive AIDS stageson the basis of only clinical examinations.
Therefore, further research is required in the near future.

CONCLUSION

HIV and malaria remain the most common independently occur-
ring challenges in the study area. The coexistence of the two
diseases cannot be underestimated. Genital ulcer patients and
individuals not using bed nets were found to be at a significant
risk of acquiring HIV and malaria, respectively, in the study area.
Health professionals should strengthen the provider-initiated
counseling and testing (PICT) program as a means of HIV/AIDS
prevention and control strategy. Furthermore, approaching the
febrile illness patients for both HIV and malaria diagnosis may
help to have a joint HIV and Malaria prevention and control strat-
egy in the study area.
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HIV ile Enfekte Olgularin Bagirsak Protozoonlar1 A¢isindan
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6z

Amag: Bagisik yetmezliklilerde intestinal parazitik enfeksiyonlar siktir. Gelismekte olan tlkelerde HIV (insan immunyetmezlik virist) pozitif olgularda
parazitik enfeksiyonlara bagli ishal sikligi %90'in Uzerindedir. Bu ¢alismada HIV pozitifligi nedeni ile takip edilen ve gastrointestinal yakinmalari olan
hastalarda bagirsak protozoonlarinin varliginin retrospektif olarak incelenmesi amaclandi.

Yéntemler: Calismaya 14 kadin (%21,5), 51 erkek (%78,5) olmak tzere toplam 65 HIV pozitif hastanin digki 6rnegdi dahil edildi. Hastalara ait laboratuvar
sonuclari laboratuvar bilgi sistemi kullanilarak retrospektif olarak taranirken, klinik veriler hasta dosyalarindan elde edildi. Hastalarin yas, cinsiyet, digki
incelemelerinde saptanan parazitler, CD4 sayisi, HIV-RNA diizeyi ve antiretroviral tedavi bilgileri kaydedildi.

Bulgular: Diski érneklerinden 14'lnde (%21,5) Cryptosporidium spp., 2'sinde (%3,1) Cyclospora spp., 7'sinde (%10,8) Blastocystis spp., 1 ornekte ise
Cryptosporidium spp.+ Blastocystis spp. (%1,5) tespit edildi. Diskisinda parazite rastlanan hastalarda antiretroviral tedavinin ortanca siresi 3 ay, diski-
sinda parazite rastlanmayan hastalarda 12 ay olarak hesaplandi. Diskisinda parazite rastlanmayan hastalarda antiretroviral tedavi stresi anlamli olarak
yiksek bulundu (p=0,002). Diskida parazit saptanmasi ile CD4+ T hiicre sayisi ve HIV-RNA diizeyleri arasinda anlamli korelasyon saptanmadi.

Sonug: Bu calismanin bulgularina gére, HIV ile enfekte hastalarda antiretroviral tedavinin hastanin bagisiklik sistemi Gzerindeki olumlu etkilerinin intes-
tinal paraziter enfeksiyon riskini azalttigi ve korunma agisindan bu tedavinin énemli rol oynayabilecegi sonucuna variimistir.

Anahtar Kelimeler: HIV, intestinal parazitik enfeksiyon, Cryptosporidium, Cyclospora, Blastocystis

Gelis Tarihi: 22.12.2017 Kabul Tarihi: 18.06.2018

ABSTRACT

Objective: Intestinal parasitic infections are common in immunodeficient patients. In developing countries, the incidence of diarrhea due to parasitic
infections in HIV (human immunodeficiency virus)-positive individuals is reported to be over 90%. The present study aimed to investigate the presence
of intestinal protozoa in HIV-positive patients with gastrointestinal complaints.

Methods: The fecal samples of 65 HIV-positive patients (14 women, 51 men) were included. Clinical data obtained from patients’ files and laboratory
results were retrospectively scanned using laboratory information system. Age, sex, parasite positivity, CD4+ count, HIV RNA level, and antiretroviral
therapy information were recorded.

Results: Fourteen Cryptosporidium spp. (21.5%), 2 Cyclospora spp. (3.1%), 7 Blastocystis spp. (10.8%), and 1 Cryptosporidium spp.+Blastocystis spp.
(1.5%) were detected. The median duration of antiretroviral treatment was 3 months and 12 months in patients with and without parasites in fecal
samples, respectively. The duration of antiretroviral treatment was significantly higher in non-infected patients (p=0.002). No significant correlations
were found between parasite presence and CD4+ T cell counts or HIV RNA levels.

Conclusion: Our findings suggest that positive effects of antiretroviral therapy on the immune system of HIV-infected patients reduce the risk of intes-
tinal parasitic infection, and thus, this treatment may play an important role in protection.

Keywords: HIV, intestinal parasitic infection, Cryptosporidium, Cyclospora, Blastocystis
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GiRiS

Bagisik yetmezligi olan hastalarda bagirsak parazitleri ile enfeksi-
yonlara sik rastlanmaktadir. Bu enfeksiyonlar degdisen siddette ve
mortalite ile sonuglanabilecek dizeyde ishale neden olabilmek-
tedirler (1). Bagisik yetmezligi nedenleri arasinda HIV (Human
Immunodeficiency Virus-insan immiinyetmezlik Viriisi) 6nemli
ve 6zel bir yere sahiptir. HIV retrovirislerin Lentivirus alt ailesin-
de yer almakta ve iki es RNA sarmali, revers transkriptaz enzimi
ve fosfolipid yapida bir zarftan olusmaktadir. HIV enfeksiyonu ile
bagisiklik sistemi arasinda kuvvetli bir iligki vardir. HIV dendritik
hicreler icerisinde lenfoid organlara taginir, Gzerinde bulunan
glikoprotein yapidaki reseptér gp120 sayesinde CD4+ T hicrele-
rine girerek hiicrenin genomuna yerlesir. CD4+ T hiicre sayisinin
azalmasi ile birlikte konak firsat¢i enfeksiyonlara agik hale gelir
(2). Gelismekte olan Ulkelerde pozitif olgularda paraziter enfeksi-
yonlara bagli ishal sikliginin %90'in Gzerinde oldudu ve bu ishal-
lerde en sik Cryptosporidium, Cystoisospora ve Entamoeba his-
tolytica turlerinin saptandidi bildirilmektedir (3, 4). Ozellikle CD4*
T hiicresi sayisinin diislik oldugu HIV pozitif olgularda uzun stiren
sulu ishal kilo kaybina neden olabilir ve agir olgularda &limle
sonlanabilir (5, 6).

Bagisik yetmezligi olan hastalarda gorilen agir ishallerin et-
keni olan protozoonlara ait ookistlerin boyasiz direkt baki
yontemi ile ayirt edilmesi zordur. Bu ookistlerin saptanmasi
icin 6zel boyama yontemlerinin kullanilmasi gerekmektedir
(7). Ege Universitesi Tip Fakiiltesi Parazitoloji Poliklinik Labo-
ratuvari'nda bu parazitlerin tanimlanmasi amaciyla, hastadan
alinan digki érneklerine Kinyoun aside direncli boyama, mo-
difiye trikrom boyama, aside direngli trikrom boyama, giemsa
boyama ve iyotlu boyalar ile sipheli kistik yapilarin géraldagi
orneklerde Wheatley modifikasyonlu trikom boyama yontem-
leri uygulanmaktadir.

Bu calismanin amaci, HIV enfeksiyonu nedeni ile Ege Universitesi
Tip Fakiltesi Enfeksiyon Hastaliklan ve Klinik Mikrobiyoloji Ana-
bilim Dali tarafindan takip edilen ve gastrointestinal yakinmalari
olan hastalarda badirsak protozoonlarinin varliginin retrospektif
olarak incelenmesidir.

YONTEMLER

Ege Universitesi Tip Fakiiltesi Parazitoloji Anabilim Dali Poliklinik
Laboratuvari’'na, badisiklik yetmezligi olan hastalardan alinan ve
incelenmek lzere génderilen digki érneklerine standart bir pro-
tokol uygulanmaktadir. Bu protokol, diski érneklerinin tuzlu su
ve iyotlu boyalar ile dogrudan mikroskobik incelemesi; modifi-
ye formol-etil asetat ¢coktirme yontemi ile konsantrasyon; kon-
santre edilen 6rnekte iyotlu boyalar ile mikroskobik inceleme,
Kinyoun aside direncli boyama ve Microsporidium turlerini tani-
mak amaciyla kullanilan modifiye trikrom boyama, aside direngli
trikrom boyama ve giemsa boyama ve son olarak iyotlu boyalar
ile sipheli kistik yapilarin gorildigu érneklerde Wheatley modi-
fikasyonlu trikom boyama yontemlerini kapsamakta ve bagirsak
protozoonlarina ve helmintlere ait trofozoit, kist ve yumurtalarin
aranmasini amaclamaktadir (8).

Calismaya, Ege Universitesi Tip Fakiiltesi Enfeksiyon Hasta-
liklart ve Klinik Mikrobiyoloji Anabilim Dali tarafindan takip
edilen ve gastrointestinal sistem yakinmalari nedeni ile Pa-

razitoloji Poliklinik Laboratuvari'na digki érnegi gdnderilen
65 HIV pozitif hasta dahil edildi. Ayni hastadan ayni zamanda
istenen birden fazla diski 6érneginden sadece birinin sonucu
degerlendirmeye alindi ve pozitiflik durumunda pozitif olan
ornek secildi. Hastalara ait laboratuvar sonuglari laboratuvar
bilgi sistemi kullanilarak retrospektif olarak tarandi. Hastalara
ait klinik veriler hasta dosyalarindan elde edildi. Hastalara ait
yas, cinsiyet, diski incelemelerinde saptanan parazitler, CD4+
T lenfositi sayisi, HIV-RNA dizeyi ve antiretroviral tedavi bilgi-
leri kaydedildi.

istatistiksel Analiz

Verilerin istatistiksel analizi SPSS16.0 (SPSS; IBM, Chicago, ABD)
paket programi kullanilarak yapildi. Veriler aritmetik ortalamaz+s-
tandart sapma (x=SS) veya ortanca ve ¢eyreklikler arasi fark (m;
CAF) olarak ifade edildi. Calismadaki degiskenlerin normal da-
gilima uygunlugu Kolmogorov-Smirnov testi ile degerlendirildi.
Normal dagilima uyan l¢cimsel degiskenlerin gruplar arasindaki
farki tek yonlG varyans analizi ile degerlendirildi. Normal dagi-
lima uymayan &l¢imsel degiskenlerin gruplar arasindaki farki
Kruskal-Wallis varyans analizi ile degerlendirildi. Normal dagilim
gosteren dlcimsel degiskenlerin gruplar arasindaki korelasyonu
Pearson analizi ile normal dagilim gdstermeyen Slclimsel de-
Jiskenlerin gruplar arasindaki korelasyonu Spearman analizi ile
degerlendirildi. Tim istatistiksel analizlerde p<0,05 anlamli kabul
edildi.

BULGULAR

Calismaya 14 kadin (%21,5), 51 erkek (%78,5) olmak Uzere top-
lam 65 hasta dahil edildi. Hastalarin yas ortalamasi 41,9+12,4 (yas
araligi 23-77) olarak hesaplandi. Cinsiyete gore yas ortalamalar
arasinda anlamli fark bulunmadi (p=0,335).

Diski orneklerinden 14'tinde (%21,5) Cryptosporidium spp.,
2'sinde (%3,1) Cyclospora cayetanensis, 7'sinde (%10,8) Blasto-
cystis spp., 1 drnekte ise Cryptosporidium spp.+ Blastocystis
spp. (%1,5) tespit edildi (Tablo 1). Digkisinda Cryptosporidium
spp. saptanan 15 hastanin 4'Une azitromisin ile tedavi verildi.
Diskisinda Cryptosporidium spp. saptanan ishalli 2 hastada ise
antiretroviral tedavi rejiminde degisiklik yapilmasindan sonra
sikayetler geriledi. Tedavi verilen hastalarin kontrol amaclh ya-
pilan digski incelemelerinde parazite rastlanmadi. Elli alti hasta
(%86,2) antiretroviral tedavi alirken 9 hasta (%13,8) antiretroviral
tedavi almiyordu. Diskisinda parazite rastlanan hastalarin anti-
retroviral tedavi siresinin ortanca degeri 3 (CAF 26) ay, digkisin-
da parazite rastlanmayan hastalarin antiretroviral tedavi siresi-
nin ortanca degeri 12 (CAF 36) ay bulundu. Diskisinda parazite
rastlanmayan hastalarda antiretroviral tedavi siresinin, parazit
bulunanlara gére anlamli dl¢lide daha yiksek oldugu belirlendi
(p=0,002). Hastalarin 38'inin tedavi rejimi proteaz inhibitorleri-
ni icermekteydi. Proteaz inhibitéri kullanan hastalarin 15'inde
digskida parazit saptanirken, 23 hastada saptanmadi. Proteaz
inhibitord kullanmayan hastalarin 9'unda digskida parazit sapta-
nirken 18 hastada diskida parazit saptanmadi (Tablo 2). iki grup
arasindaki bu fark anlamli bulunmadi (p=0,613). Digkida para-
zit saptanmasi ile CD4* T hicresi sayisi (r=0,095, p=0,451) ve
HIV-RNA dizeyleri (r=-0,055, p=0,663) arasinda anlamli korelas-
yon saptanmad.
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Tablo 1. Hastalarin belirti ve bulgular

. Orneklem
Pozitif Ornek | Grubundaki

Parazit Sayisi (n=24) Orani (%)
Cryptosporidium spp. 14 21,5
Blastocystis spp. 7 10,8
Cyclospora cayetanensis 2 3,1
Cryptosporidium spp.+ 1 1.5
Blastocystis spp.
spp.; turleri

Tablo 2. Proteaz inhibitéri kullanimi ile digskida parazit
saptanmasi arasindaki iligki

Proteaz inhibitorii

llag Kullanimi

Var Yok | TOPLAM
Diskida Parazit Pozitif 15 9* 24
Diskida Parazit Negatif 23 18* 41
TOPLAM 38 27 65
*0=0,613

TARTISMA

Bagisiklik sistemi yeterli ve yetersiz olan bireylerde intestinal pa-
razitik enfeksiyonlarin sikh@i ve klinik seyri dnemli farkliliklar gos-
terebilmektedir. Cryptosporidium, Blastocystis, Cyclospora gibi
protozoonlar saglikli bireylerde genellikle asemptomatik olarak
bulunurken, bagisik yetmezligi olanlarda kronik, agir seyirli ve ba-
zen de dlumcllishallere yol agabilirler (9). Bu agidan HIV pozitif bi-
reylerde bu parazitlerin saptanmasi 6zel bir Snem arz etmektedir.
Calismamizda, gastrointestinal semptomlari bulunan HIV pozitif
bireyler arasinda en sik rastlanan parazit %21,5 ile Cryptosporidi-
um olmustur. Cryptosporidium, genel toplumda da digki 6rnek-
lerinde en sik rastlanan parazit olma &zelligine sahiptir. Nitekim,
izmir ve cevresinde parazitoloji laboratuvarina 2009-2010 yillan
arasinda gonderilen diski 6rneklerinin %33,5'inde Cryptospori-
dium saptanmis, bunu %32,3 ile Blastocystis spp. ve %16,4 ile
Cyclospora izlemistir (10). Buna karsilik ayni bolgede 2005 yilinda
yapilan bir diger arastirmada parazitoloji laboratuvarina génde-
rilen diski drneklerinin %15,0’inde intestinal parazitlere rastlanir-
ken, Blastocystis hominis, Cyclospora ve Cryptosporidium spp.
sikhdi sirasiyla %36,7, %14,2 ve %6,3 bulunmustur (11). Bolgesel
ist ve yagis dagiim degisikliklerinin yillar icerisinde &zellikle su
kaynakli bulagan Cryptosporidium tirleri ile olan enfeksiyonlarin
sikhgr Uzerinde etkili oldugu bilinmektedir (12). Bu etkenlerden
ozellikle Cryptosporidium turleri saglikli kislerde kendi kendini
sinirlayan bir ishale sebep olurken iki yas alti cocuklarda, yagli-
larda ve ozellikle bagisiklik sistemi baskilanmig hastalarda hayat:
tehdit eden kolera benzeri bir ishal tablosu goérilebilmektedir
(13). Cryptosporidium sikhdinin HIV pozitif bireylerde arastirldid
cesitli calismalarda oranlar, Malezya'da %3, Endonezya’da %11,9
ve Bati Kamerun'da %2,5 bulunmustur (14, 15, 16). Cesitli ¢alis-
malarda prevalans oranlarindaki bu farkliligin hastaligin zoonotik
dogasina, Ulke ve bdlgelerin sosyo-ekonomik durumuna, su ve

gida kontaminasyonuna ve genel hijyen kosullarina baglh olabi-
lecedi bildirilmistir (17). Laboratuvar tanisi agirlikli olarak digkinin
boyali mikroskobik incelemesi ile yapilan bu etkenleri tanimada
incelemeyi yapan kisilerin yeterince deneyimli olmamasi da ya-
lanci pozitiflik veya yalanci negatifliklere neden olarak prevalans
oranlarini etkilemektedir.

HIV ile enfekte kisilerde gorilen ishal olgularinda ishalin nede-
ni %75-85 oraninda intestinal enfeksiyon olarak bildirilmektedir
(18). Bu calismada digskisinda Cryptosporidium spp. saptanan
hastalardan 4'lne azitromisin ile tedavi verilerek iyilesme saglan-
digi, diskisinda Cryptosporidium spp. saptanan ishalli 2 hastada
ise antiretroviral tedavi rejiminde degisiklik yapilmasindan sonra
sikayetlerin geriledigdi tespit edilmistir.

Antiretroviral tedavide kullanilan proteaz inhibitérlerinin protozo-
onlarin proteazlarina kargi da etkili oldugunu gosteren arastirma-
lar bulunmaktadir (5). Calismamizda proteaz inhibitori kullanan
hastalarda diskida parazit saptanan hastalarin sayisi saptanma-
yanlardan daha az bulunmug ancak bu fark istatistiksel anlamli-
lik dizeyinde olmamistir (p=0,613). Cesitli ¢calismalarda antiret-
roviral tedavi almayan hastalarda intestinal parazitik enfeksiyon
sikh@inin antiretroviral tedavi alanlara gére daha yiksek oldugu
bildirilmektedir (19, 20). Yapilan caligmada antiretroviral tedavi
alinan slrenin bagdirsak parazitlerine bagl enfeksiyonlarin goé-
rilme sikhigr Gzerindeki etkisi arastinldiginda, diskisinda parazite
rastlanmayan hastalarda antiretroviral tedavi siresi parazit bulu-
nanlara gére anlamli olarak daha uzun bulunmustur (p=0,002).
Bu durumun antiretroviral tedavinin hastanin immin sistemi tze-
rindeki olumlu etkileri sonucunda ortaya ¢iktigi disinilmektedir.

SONUC

Bu calismanin bulgularina gére, HIV ile enfekte hastalarda antiretro-
viral tedavinin hastanin immiin sistemi Uzerindeki olumlu etkilerinin
intestinal paraziter enfeksiyon riskini azalttigi ve korunma agisindan
bu tedavinin dnemli rol oynayabilecedi sonucuna variimistir.

Etik Komite Onay:: Hasta verileri retrospektif olarak, hasta dosyalarin-
dan ve laboratuvar bilgi sisteminden anonim olarak alindigindan dolay:
etik komite onayr alinmamustir.

Hasta Onami: Calismamizin retrospektif tasarimindan dolayi hasta onami
alinmamigtir.
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Prediction of Cutaneous Leishmaniasis Epidemiology in Mersin Using Ecological Niche Modeling
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oz

Amag: Calismamizda, Mersin ilinde 2005-2015 yillari arasinda rapor edilen 630 yerli kutandz leishmaniasis (KL) hastasinin lokasyon bilgileri ile biyokli-
matik ve cevresel degiskenler kullanilarak hastaligin glinimuizdeki tahmini dagilimini gésteren ekolojik nis modelinin tretilmesi amaclanmistir.
Yéntemler: Ekolojik nis modeli, hasta lokasyonlari ile cografi bilgi sistemleri ve maksimum entropi veritabanina girilen biyoiklimsel ve cevresel degis-
kenlerin yorumlanmasi esasina dayali olarak tretilmistir.

Bulgular: Mersin ili icin dretilen modelde, egri altindaki alan degeri (AUC) 0,918 olarak hesaplanmistir. Ayrica KL hastaliginin dagilimina en etkili olan
klimatik faktorler; en kurak ceyregin ortalama sicakhigi (BIO9), en sicak ceyredin ortalama sicakligi (BIO10) ve en sicak ayin maksimum sicakhigi (BIO5)
olarak belirlenmistir.

Sonug: Mersin'de kutandz leishmaniasis hastaliginin dagilimi ile iklimsel faktérler arasinda bir iliski s6z konusudur. Uretilen model, saglik bakanlig
yetkililerine vektor kaynakli hastaliklarin kontroliinde ve epidemiyolojilerinin daha iyi anlagiimasinda katki saglayacaktir.

Anahtar Kelimeler: Kutandz Leishmaniasis, ekolojik nis modellemesi, cografi bilgi sistemleri, maksimum entropi, Mersin
Gelis Tarihi: 08.03.2018 Kabul Tarihi: 12.06.2018

ABSTRACT

Objective: In our study, we aimed to develop an ecological niche model showing current distribution of cutaneous leishmaniasis (CL) by using location
information on 630 cases of CL reported in the Mersin province between 2005 and 2015 and bioclimatic and environmental variables.

Methods: The ecological niche model was based on interpretation of patient locations and climatic data entered in geographical information systems
and maximum entropy databases.

Results: In the model produced for the Mersin province, the area under the curve was calculated as 0.918. Also, the mean temperature of the driest
quarter (BIO9), mean temperature of the warmest quarter (BIO10), and maximum temperature of the warmest month (BIO5) were determined as cli-
matic factors that are most effective for CL distribution.

Conclusion: There is a relationship between distribution of CL and climatic factors in the Mersin province. The developed model will contribute to
better understanding of epidemiology and control of vector-borne diseases by authorities in the ministry of health.

Keywords: Cutaneous Leishmaniasis, ecological niche modeling, geographical information systems, maximum entropi, Mersin
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GiRiS temik enfeksiyon gibi farkli hastaliklara neden olmaktadirlar

Antartika diginda bitin kitalarda yayilim gésteren leishma- (1). Giiniimiize kadar, leishmaniasisin varigi 88 tlkede tes-

niasis, vektor aracigiyla bulastirilan zoonotik/antroponotik pit edilmistir, aynca her yil 350 milyon kisiyi risk altinda ya-

karakterli bir protozoon paraziter infeksiyon hastaligidir. samaktadir. Kutanz leishmaniasis (KL), (Sark gibani, Antep

Hastaligin etkeni olan Leishmania (L.) parazitleri, ilk kez gibani, Halep cibani, Delhi cibani, Yil ¢ibani, Guzellik cilbani)

1901 yilinda saptanmis ve isimlendirilmistir. Morfolojik ola- genellikle deriyi ve bazen de deri ve mukozalarini tutan, iz

rak farkli olmayan cesitli Leishmania tirleri, géreceli olarak
daha az dneme sahip oldiriicli olmayan ve kendiliginden
iyilesebilen deri enfeksiyonlarindan, i¢ organlan tutan ve
epidemilerle binlerce kiginin 6limine neden olabilen sis-

(skar) birakarak iyilesen lezyonlara neden olur. Bu lezyonlar
tedavi ile veya kendiliginden dizeldikten sonra kisiyi dmur
boyu yeni enfeksiyonlardan koruyan kalici bir bagisiklik
olusturmaktadirlar (2).
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CBS, vektor kaynakli hastaliklarda mekansal bilgileri islemede etkili
olan veri tabanlarina dayali sistemlerdir. Yikseklik, iklim, igima ve
bitki 6rtlst gibi cevresel faktorler kum sineklerinin ve bulastirdig
hastaliklarin cografik dagilimlarinin sekillenmesinde etkilidir. Bilgi-
sayar tabanli caligan CBS, arastirmacilarin vektdr kaynakli hastalik-
lar, cevresel faktorler ve vektor eklembacaklilar arasindaki iligkileri
iceren risk haritalan Gretmesini sadlar (3-5). Bununla birlikte, mak-
simum entropi (MaxEnt) iceren ekolojik nis modelleme, unsurlarin
mevcut dagilim verilerine ihtiyag duymaktadir. Kum sinekleri ve
vektor kaynakli hastaliklarin dagiliminin saptanmasinda nitelikli

modeli icin olugturulan veritabani, uzaktan algilama ile tretilen g
cevresel veri (ylkseklik, egim, baki) ile WorldClim (Versiyon 1.4) inter-
net sitesinden indirilen 19 biyoiklimsel degiskeni (BIO1- BIO19) kap-
samaktadir (9) (Tablo 1). Biyoiklimsel degiskenler, 1960-2000 yillari ara-
sindaki gézlemlenen aylik ortalama iklim verilerinden gelistirilmistir.

ENM uretmek icin oncelikle elde edilen yerli kutanéz leishmani-
asis olgularninin dagilimi, benzer cevresel degiskenler ile belirlen-

Tablo 1. Cevresel degiskenler

tahmini islevi ile bilinen yeni bir tekniktir (6, 7). Veri Adi Aciklama
Calismamizin amaci, 2005-2015 yillar arasinda Mersin'de rapor edi- Alt Deniz seviyesinden yukseklik (m)
len KL hastalarinin dagilimina, 19 biyoiklimsel ve 3 cevresel degis- Slope Egim (derece olarak yikseklikten elde
kenden en fazla etki eden etmen/etmenlerin MaxEnt ve ARCMAP edilmistir, %)
10.2 (ARCMAP; Esri, New York, ABD) kullanilarak tespit edilmesidir. Aspect Baki (derece olarak yiikseklikten elde
YONTEM edilmistir, yon)
BIO1 Yillik ortalama sicaklik (°C)
Calisma Alani :
Mersin Turkiye'nin 11. Blyuk kenti olarak Akdeniz Bélgesinin Do- BIO2 Ortalama Sléurnal aralik (ort. aylik (maks. sic —
Jusunda yer almaktadir. 15.853 km?lik ytz Sl¢imine sahip olan min. sic)) CC)
ilin giineyinde Akdeniz, Kuzeyinde Dodu Toroslar bulunmaktadir. BIO3 Isotermalite (BIO2/BIO7) (x100)
13 ilgesi bulunan Mersin’in denizden ylksekligi 100 m‘dir. Ayrica, BIO4 Sezonluk sicaklik (standart sapma x100)
36° 48" 43.575" kuzey enlemi ve 34° 38’ 29.331" dogu boylamin- BIOS En sicak ayin maksimum sicakligi (°C)
da konumlanmistir. Son nifus verilerine gére nufusu 1,773,852 BIOG £ Uk — kg1 0)
olarak hesaplanmistir (8) (Sekil 1). N soguk ayin minimum sicaxign
BIO7 Yillik sicaklik araligi (BIO5-BIOé) (°C)
Verilerinin Elde Edilmesi ve Ekolojik Modelleme _ BIO8 E i <in ortal ki CO)
Mersin'de 2005-2015 yillar arasindaki KL hasta bilgileri, Mersin Il Sag- n hemt geyrﬁgm ortalama sica ng
lik MUdurligu veritabanlarindan elde edilmistir (Tablo 1). Ekolojik nig BIO9 En kuru ceyregin ortalama sicakligi (°C)
BIO10 En sicak ¢eyregin ortalama sicakligi (°C)
- BIO11 En soguk ¢eyregin ortalama sicakligi (°C)
BIO12 Yillik yagis miktari (mm)
BIO13 En nemli ayin yagis miktari (mm)
BIO14 En kuru ayin yagis miktari (mm)
- ] BIO15 Sezonluk yagis (cesitlilik katsayisi)
L - = T BIO16 En nemli geyregin yagis miktari (mm)
]_{j} ; BIO17 En kuru ceyregin yagis miktari (mm)
1 BIO18 En sicak ¢eyredin yagis miktari (mm)
BIO19 En soguk ceyregin yagis miktari (mm)
Sekil 1. Mersin ili sinirlari ve KL hastalarinin lokasyonlari
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Sekil 2. a-c. MaxEnt programinin islem meniileri; a) Ornek lokasyonlari ve cevresel katmanlar b) Basit program ayarlari c¢) Gelismis

program ayarlari
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diklerinden, vektor kum sinegi tdrlerinin dagilimlan gibi disina-
lerek model igerisinde kullanilmistir (7).

Bensitivity vi. 1 - Gpecificity for CL 0
e bt Mol g i il =
Traming dta (AU = 0 518 =
Tosl data (RUC = DBED =
Aardarm Pradcion (WG & 05 ®

i
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1 - Specilicly Fracional Pasdecied Aea

Sekil 3. MaxEnt programinda KL hastalari i¢in hesaplanan AUC
degeri

Sekil 4. MaxEnt programinin drettigi KL olgularinin Mersin’de
tahmini olasi rapor edilebilecedi alanlar; mavi renkten kirmizi
renge gorinme olasiliginin artugr alanlar
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Sekil 5. Jackknife testi sonuclari

Bu calismada, MaxEnt v3.3.3 (6) yazilimi kullanilarak, Mersin ilinin
KL vakalarinin dagilimlar dikkate alinarak maksimum entropi mo-
delleri Gretilmisti. ENM icin, MaxEnt programinda kullanilacak
olan gevresel degiskenler ve KL vakalarinin lokasyonlarn éncelikle
katman olarak ARCMAP 10.2 (ARCMAP; Esri, New York, Amerika
Birlesik Devletleri) programina dahil edildi, programdaki islem
menduleri kullanilarak s6z konusu veriler UTM, Zone 36N koordi-
nat sistemine cevrildi. Son olarak, 1 km?lik ¢ézunurlik ile olus-
turulan katmanlar calisma alani sinirlarina kesildi ve daha sonra
ASCII formatina donUstirdldu.

Maxent, eksik bilgilerden tahmin veya ¢ikarim yapmak icin tre-
tilen genel amacl istatistik tabanl bir yontemdir. Program,
astronomi, portfdy optimizasyonu, gorintl rekonstriksiyonu,
istatistiksel fizik ve sinyal isleme gibi farkli alanlardaki uygulama-
lari arastiran, Maksimum Entropi ve Bayes Yontemleri ile aktif bir
arastirma alani olmaya devam etmektedir. MaxEnt yazilim paketi
ozellikle tur dagilim/cevresel nis modelleme igin tasarlanmig ol-
masina ragmen, yazihim kolayca hasta nis modelleme icin uyarla-

nabilir (6).

Modelleme yapisi icin ARCMAPte veritabani olusturularak mo-
dele dahil edilen KL olgusunun tespit edildigi 630 lokasyonun %
25'i modelin test edilmesinde kullanildi (11). Yazilimda paramet-
relerden, azami arka plan yoklugu sayisi (the maximum number
of background absences) 10.000, yakinsama esigi (convergent th-
resholds) 0,00001, tekrar sayisi (replicates) 15, yineleme sayisi (the
maximum numbers of iterations) 5000 secilerek hastalarin stirekli
varligini gésteren lojistik degerler O ile 1 arasinda bulunmustur

(Sekil 2a, Sekil 2b, Sekil 2¢) (6).

Modelleme siirecinde her degiskenin hastaligin dagilimina kat-
kisini hesaplamak icin Jackknife testi uygulandi. Jackknife, para-
metrelerin glven araliklarinin tahmininde ve istatistiksel testlerin
performanslarinin dederlendiriimesinde blyik &l¢tide kullanilan
bir aractir. Bu prosedir genellikle veri setinde asin u¢ dederlerin
varliginda kullanilmaktadir. Model i¢in egri altindaki alan (AUC) ve
alici caligma karakteristik egrisi (ROC) bulunmustur. AUC degeri,
0,5'in altinda ise rasgeleden kotu, 0,5'e esit ise rasgele, 0,5'in Us-
tinde ise tahmin glict yiksek olarak belirlenmistir (6, 10-11).

Uretilen KL modeli icin maksimum entropi algoritmasina dayanan
Maxent yazilimi kullanilmigtir. Jackknife testi, Uretilen modelde
hastalik dagilimina en cok etki eden degiskenlerin hesaplanma-
sinda dnemli bir rol oynamustir. Yapilan ¢calismada, KUnin cevresel
gereksinimlerini daha iyi anlamak icin programin tespit ettigi en
yUksek etkiye sahip U¢ degdiskene odaklanilmistir (6).

BULGULAR

Mersin'nin 13 ilcesinde 2005-2015 yillari arasinda lokasyonu bi-
linen toplam 630 KL hastasi rapor edilmistir. Modelin 15. iteras-
yonundan sonra, AUC c¢alisma grubu degeri 0,918, test grubu
degeri ise 0,862 olarak hesaplanmistir (Sekil 3).

Elde edilen modelde, Mersin'de KL vektord tirlerin dagilimla-
rinin, hastaligin dagiimini takip etme olasiligini yiksek oldugu
varsayilarak, hastalarinin giincel dagilimlarinin tahminleri goste-
rilmistir. Programin Urettigi tahmini dagilimlar gdsteren haritada,
KL hastalarinin olasi dagilimlarn, saridan kirmiziya dogru artan
artan bir sekilde renklendirilmistir. Mersinin'in Mut, Silifke, Akde-
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Sekil 6. a-c. KL dagilimina Mersin'de en etkili olan ¢evresel etmenler

niz ve Tarsus ilcelerindeki tahmini KL dagiliminin ilin geri kalan
kisimlarina oranla daha genis bir alanda oldugu gézlemlenmistir.
Sehirin tahmini haritasinda, kuzeyde kalan bélgeler, KL'nin distk
olasilikta bulundugunu &n géren mavi renk ile gosterilmistir (Se-

kil 4).

Jackknife analizi sonuclarina gére, Mersin ilindeki KL dagilimini
en fazla etkileyen cevresel faktorler; en kurak ceyregin ortalama
sicakhigi (BIO9), en sicak ceyredin ortalama sicakhd (BIO10) ve
en sicak ayin maksimum sicakhigi (BIO5) olarak belirlenmistir. Ca-
lismada kullanilan tim cevresel verilerin diizenlenmis egitim ka-
zancl (regularized training gain) yaklasik 1,5 olarak bulunmustur

(Sekil 5).

KL olasi dagilimina etkili oldugu saptanan ¢evresel etmenlerden
(BIO5, BIOY ve BIO10) timu hastaligin dagilimi ile dogru orantili
oldugu belirlenmistir (Sekil 6a, 6b, 6c).

TARTISMA

Kutanoz leishmaniasis hastaligi diinya ¢apinda bir ¢cok kapsamli
projenin konusu olmus vektdr kaynakl bir protozoon hastalidi-
dir (12). Canli trlerin, hastaliklarin v.b. olgularin ekolojik model-
lerinin ve tahmini dagilim haritalarinin olusturulmasinda, GARP
(GARP; Unidata, Colorado, Amerika Birlesik Devletleri), ARCMAP
ve MaxEnt gibi programlar kullaniimaktadir. Calismamizda ARC-
MAP ve MaxEnt programlari verilerin hazirlanmasi ve degerlendi-
rilmesi agamalarinda birlikte kullaniimigtir (6, 13).

Mersin, KL agisindan endemik alanlara sahip ve Turkiye'nin 11.
blyuk kenti olarak bilinen Akdeniz'e kiyisi olan bir sehirdir. On-
ceki yillarda yuritilen epidemiyoloji ve kum sinegi dagilm ¢a-
lismalarina katkida bulunacak olan ve KL hastaliginin olasi dagi-
liminin gosterilmesi icin Uretilen ekolojik nis modelini kapsayan
calismamiz, hastalik vektord tirler ile ilgili modelleme ¢alismalan
olmasina kargin, KL hastaliginin ekolojik nis modeli icin bélgede
ve Turkiye'deki ilk caligmadir.

Sadece insan vakalarinin konumsal bilgilerinin kullanildigr calis-
mamizda, 0,918'lik AUC degeri ile tahmin gici ylksek bir model
elde edilmistir. KL hasta kayitlarinin glivensiz tutuldugunun disu-
nildigu bazi gelismemis llkelerde ve hasta lokasyonlarina bagl
KL vektort turlerinin tahmini dagiimlanini géstermede ekolojik
nis modelleri siklikla kullaniimaktadir. Diinyada, sadece hasta, sa-
dece vektdr ya da hem hasta hem de vektor verileri ile olusturu-
lan bircok model mevcuttur (7, 15).

KLyi bulastiran kum sinekleri ile ilgili fauna ve ekolojik ¢alismalar,
Mersin’e yakin olan alanlarda siklikla yapilmistir. Ozellikle Adana

ilinde yaygin tir olarak bulunan Phlebotomus (P) tobbi Leishma-
nia (L) infantum’un kesin vektdri olarak bilinmektedir (14). Yapi-
lan calismalarda, P. neglectus, P. similis ve P. tobbi'nin dagiliminin
sayisal ylUkselti modeli (DEM) ile iligkili oldugu saptanmistir (16,
17).

Turkiye'de KL hastaligr ve kum sinekleri tahmini dagilimlarini
gosteren ekolojik nis modelleme calismalarina dair herhangi bir
kayrit bulunmamasina ragmen, Orta Dogu, Orta Asya ve Kuzey
Afrika’daki bazi ilkelerde ézellikle iran’da bir cok calisma bulun-
maktadir.

Mersin'de rapor edilen ve lokasyonu bilinen 630 KL hastasi ilgili
calismamiza benzer olarak Banglades'te 3671 rapor edilen vise-
ral leishmaniasis hastasinin tahmini olasi dagiimina ait ekolojik
nis modeli Uretilmistir. Model i¢in hesaplanan AUC degeri 0,842
(tahmin glcl yuksek) olarak bulunmustur. Bununla birlikte, has-
tahigin dagilimina etkili olan ¢evresel parametreler, arazi ylzey
sicakligi (LST), normalize edilmis farkli bitki drtust indeksi (NDVI),
yillik yagis miktari, en sicak ceyrekteki yagis miktari, drenaj ve ge-
nel toprak tipi (GST) olarak bulunmustur (7).

Tunus'ta tamamlanmig bagka bir calismada ise KL hastalar ile bu
hastaligin etmeni olan L. infantum ve taslyicisi olan P papata-
si'nin ekolojik nis modeli Gzerine odaklanilmistir. Calismada bile-
sik topografik indeks (CTI) ve arazi ortUsy, verileri ¢alismamizda
yer almayan cevresel etmenler olarak tespit edilmistir. Yikseklik
KL hastaligini etkileyen en dnemli cevresel etmen olarak bulun-
mustur (18).

Afganistan'da, 2003-2009 yillari arasinda 20 sehirde toplam
148.945 yeni leishmaniasis vakasi kaydedilmistir. MaxEnt prog-
rami kullanilarak yapilan leishmaniasis'in ekolojik nis modelle-
mesinde, Egitim modellerinin ortalama AUC degeri 0.929, test
modelinin AUC degeri 0.756 olarak hesaplanmistir (15).

Bodj ve ark. 2017 yilinda, iran’da Hirmiizgan eyaletinde yapti-
g1 arastirmada yukseklik ve biyoklimatik faktérleri kullanilmistir.
2005-2015 yillar arasinda calisma alanlarindan toplam 2531 CL
vakasi bildirilmistir. P. papatasi ve P. sergentiicin AUC degeri sira-
styla 0.870 ve 0.886 olarak bulunmustur (19).

SONUC

Sonug olarak tahmin giicl ylksek olarak elde edilen modelimiz-
de, KL dagiliminin, ilin ozellikle orta ve bati kesimlerinde, sicak
ve kuru ddénemlerdeki sicaklik degisimlerinden (BIOS, BIO? ve
BIO10) daha fazla etkilenecegi tarafimizca dngérilmektedir. Bu
nedenle, ilerleyen dénemlerde hasta lokasyonlari ile KL vekto-
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rG kum sinegdi dagilimlarinin birbirini takip etme olasihgr yiuksek
oldugu duisunilen, Mut, Silitke, Akdeniz ve Tarsus ilcelerinde
hastaligin dagiiminin genisleme goésterecedi dislndlmektedir.
Cevresel degiskenler hakkindaki bilgiler, KL hastaligin ve vektor
kum sinegi tdrlerinin dagilimini tahmin etmede énemli bir role
sahiptir. Bu ¢alisma, KL epidemiyolojisinin daha iyi anlagiimasin-
da ve vektdr kum sinekleri ile yapilan micadele calismalarinin
stratejik olarak gelistirilmesinde Mersin il Saglk Midurligi ve
Saglik Bakanhgr yetkililerine katki saglayacagdi dustinilmektedir.
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ABSTRACT

Objective: The aim of this study was to retrospectively evaluate the serological and radiological analysis and medical and surgical treatment results of
patients diagnosed with cystic echinococcosis (CE).

Methods: Records belonging to a total of 67 patients diagnosed with CE who presented to the Kars Kafkas University Faculty of Medicine Research
Hospital's Surgical Outpatient unit between January 2012 and December 2015 were retrospectively evaluated.

Results: Of 67 CE cases, 53 (79.1%) were females and 14 (20.9%) were males. The age ranged between 12 and 77 years, and the mean age was
47.37+17.81 years. The most common cyst location was the liver, in 60 patients (89.5%). Other localizations were found in 7 (10.5%) of the 67 cases.
Open surgery was used to treat 32, and drainage accompanied by ultrasonography (USG) was used to treat 13 cystic cases. The remaining 22 patients
were followed-up. Among the followed-up patients, the radiologic imaging findings of six patients were consistent with a hydatid cyst, but the indirect
hemagglutination assay (IHA) results were negative.

Conclusion: We concluded that CE is an important public health problem for the Kars region due to a low socioeconomic and educational level, where
livestock breeding is also common. More comprehensive epidemiological studies should be undertaken and national control programs are required
to keep the disease under control.

Keywords: Cystic echinococcosis, surgical treatment, percutaneous drainage, Kars, Turkey
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oz

Amag: Bu calisma ile kistik ekinokokkozis tanili olgularimizin serolojik ve radyolojik tani, medikal ve cerrahi tedavi sonuglarinin retrospektif olarak de-
gerlendirilmesi amaclanmustir. B

Yéntemler: Ocak 2012 ile Aralik 2015 yillar arasinda Kars Kafkas Universitesi Tip Fakiltesi Arastirma Hastanesi cerrahi polikliniklerine basvuran toplam
67 tani almig KE'li hastalara ait kayitlar geriye dénuk olarak incelenmistir.

Bulgular: Elde edilen sonuglara gére toplam 67 KE olgusunun 53'G (%79,1) kadin, 14U (%20,9) erkek hastalardan olusmustur. Yaslari 12 ile 77 arasinda
degismekte olup yas ortalamasi 47,37+17,81 yil saptandi. Olgularda en sik lokalizasyon, 60 olgu ile karaciger'de (%89,5) tespit edildi. Diger lo1kali-
zasyonlar 67 olgunun 7'sini (%10,5) olusturmaktaydi. Kistik olgulardan 32'si acik cerrahi yolla, 13'G ise USG esliginde drenaj uygulanarak tedavi edildi.
Kalan 22 hasta ise takip edildi. Takip edilen hastalardan 6 olgunun radyolojik gériintileme tetkiklerinde kist hidatikle uyumlu oldugu fakat Indirect
Haemaglutination assay (IHA) sonucunun negatif oldugu tespit edildi.

Sonug: Hayvanciligin yaygin olarak yapildigi bélgemizde sosyo-ekonomik diizeyin distkligu ve halkin egitim eksikligi gibi nedenlerle KE'in Kars
bélgesi icin énemli bir halk sagligi problemi oldugu, hastaligin kontrol altina alinmasi icin daha genis capli epidemiyolojik arastirmalarin yapilmasi
gerektigi ve ulusal kontrol programlarina ihtiya¢c duyuldugu kanisina varnimistir.

Anahtar Kelimeler: Kistik ekinokokkozis, cerrahi tedavi, perkitan drenaj, Kars, Turkiye
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INTRODUCTION

Cystic echinococcosis (CE) is a global illness caused by
Echinococcus granulosus (E. granulosus). It is mostly seen in
regions where stockbreeding is common, and it results in signif-
icant health problems and financial loss (1).

E. granulosus hydatid cysts are most commonly found in the liver
(44%-65%), followed by the lungs (25%-31%), and less commonly
the brain, heart, bone, kidney, and spleen (10%-25%) (2, 3). It is
endemic in South America and the Far East, Middle East, and
Mediterranean regions, especially in countries with poor socio-
economic development where sheep breeding is common (4).
Although the prevalence of the disease in Turkey varies by
region, it is most common in Eastern Anatolia, Southeastern
Anatolia, and Central Anatolia (5, 6). It is also rarely encountered
in the western regions that attract migration from the eastern
regions (7). There have been two previous studies conducted on
humans with CE in the Kars province. A serological prevalence of
34.6% was reported in the study by Karaman et al. (8), and
females have been reported to suffer from the disease more
frequently (9).

The careful removal of cyst content without spreading it is an
ideal surgical treatment method in terms of preventing the
hydatid cyst recurrence. Systemic chemotherapy (albendazole),
surgical procedures, or radiologically performed percutaneous
drainage methods are currently used in the treatment (10, 11).

The aim of our study was to retrospectively evaluate the medical,
surgical, radiologic, and treatment results of the cases diag-
nosed with CE at Kafkas University Medical Faculty Surgical
Outpatients. In this study, we aimed to retrospectively evaluate
the serological and radiological analysis and medical and surgi-
cal treatment results of the cases that presented to Kafkas
University Medical Faculty surgery outpatients and were diag-
nosed with CE.

METHODS

The records of 67 patients, i.e., 52 females and 14 males aged 12
to 77 years, diagnosed with CE and followed-up at the Kars
Kafkas University Faculty of Medicine's Department of Surgery
between January 2012 and December 2015, were evaluated
retrospectively. This study was approved by the Faculty of
Medicine’s Ethics Committee Chair of Kafkas University (Kafkas
University local Ethics Committee-80576354-050- 99/22), and
other necessary permissions from the Rectorate were obtained
before the study. Descriptive statistics were used to compare
findings such as age, gender, the treatment method, serological
results, cyst location, the number of cysts according to the radio-
logical diagnosis, and cyst type according to the Gharbi classifi-
cation from the patient charts, and the results were expressed as
numerals and percentages. Albendazole (Andazol® 15 mg/kg,
tablet, Biofarma, Istanbul, Turkey) treatment at a dose of 15 mg/
kg/day was administered for 6 months to prevent recurrence
after surgical treatment or percutaneous drainage. Liver func-
tions were checked monthly during treatment. Type-4 and Type-
5 calcified cysts were followed-up with imaging methods at the
6-month intervals. Imaging was used to check if there were any
increases in the cyst diameter, daughter vesicles in calcified

cysts, and new cysts that had developed elsewhere. The cysts
were seen to remain inactive during the follow-up period from
the chart information. Therefore, no intervention was required.

The results of 811 patients suspected of having CE and investi-
gated by the commercial indirect haemagglutination assay (IHA)
(Hydatidose, Fumouze Laboratoires, France) method serologi-
cally between 2012 and 2015 were evaluated. The values of
1/160 and above at serum dilutions were accepted as positive in
the analysis conducted by the IHA method.

Statistical Analysis

For the statistical analysis, the IBM Statistical Package for the
Social Sciences Statistics 20.0 (IBM SPSS Statistics; Armonk, NY,
USA) software was used. The mean and standard deviation and
minimum-maximum values were compared between the age
groups. The differences between the genders were statistically
evaluated using the Mann-Whitney U test. P<0.05 was accepted
as statistically significant.

RESULTS

The distribution of the CE cases by gender and age groups is
presented in Table 1. There were 20.9% males and 79.1%
females. A statistically significant difference was found between
the genders (p<0.05). The youngest patient was 12 and the old-
est 77 years old, with the mean age of 47.37+17.81 years. The
most common age range was 40-59 years at a rate of 35.8%,
followed by 20-39 years at 29.9%, 60 years and above at 25.4%,
and 0-19 years at 8.9%. Open surgery was performed in 32 and
drainage accompanied by USG in 13 cystic cases. The remaining
22 patients were found to be suitable for follow-up. The most
common cyst location was the liver with 60 cases (89.5%). It was
followed by the kidney (1.5%), spleen (1.5%), pancreas (1.5%),
and the abdomen (1.5%). Multi-organ involvement (liver+lung,
liver+gallbladder, and liver+bone pelvis was observed in three
cases (Figure 1). The cyst was thought to be primary in 64 (95.5%)

Figure 1. T2-sequence magnetic resonance image of the hydatid
cyst involvement in the left hip joint
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Table 1. Gender, age, treatment form, and distribution of the
cyst by location in patients with cystic echinococcosis

Table 2. The liver segment and the number of cysts in patients
with a liver hydatid cyst

and secondary in 3 (4.5%) cases. The most common surgical
intervention was partial cystectomy+omentoplasty at a rate of
68.7%, followed by partial cystectomy+external drainage at a
rate of 9.4%, liver left lateral segmentectomy and total cystecto-
my at a rate of 6.3%, and liver right segmentectomy (Segment
V)+cholecystectomy, total splenectomy, and subtotal pancre-
atectomy at a rate of 3.1%.

Liver cyst hydatid cases were most commonly found in the right
lobe and Segments VI, VII, and VIII (Table 2). The hydatid cyst
types were Type-3, Type-5, Type-2, Type-4, and Type-1, respec-
tively, according to the Gharbi classification (Table 3).

General Surgery outpatients was the source of 382 of the 811
serums investigated, and 153 (40.0%) gave a reactive result at

Total Liver Segment n
n % | 1

Gender I 9

Female 53 791 1l 7

Male 14 20.9 \Y 7
Age group \% 8

0-19 6 8.9 Vi 15

20-39 20 29.9 VII 18

40-59 24 35.8 VIl 19

60 and above 17 25.4 Total 84
Treatment form

Surgery 32 47.8 Table 3. Gharbi classification

Drainage accompanied by 13 19.4

ultrasonography Gharbi Classification n (%)

Follow-up 22 32.8 Type 1 6 (2.0)
Site of the cyst Type 2 13(19.4)

Liver 60 89.5 Type 3 21 (31.3)

Liver+lung 1 1.5 Type 4 11(16.4)

Liver+gallbladder 1 1.5 Type 5 16 (23.9)

Liver+pelvic bone 1 1.5

Kidney 1 15 Table 4. The distribution of Indirect Hemagglutination Assay

Spleen 1 15 (IHA) test results by titer

Pancreas 1 1.5 Titer Number of Positive Samples %

Abdomen 1 1.5 1/160 15 224
Surgical procedures used 1/320 14 20.9

Partial cystectomy+external drainage 3 9.4 1/640 24 35.8

Partial cystectomy+omentoplasty 22 68.7 1/1280 4.5

Liver left lateral segmentectomy 2 6.3 1/2560 7.5

Liver right segmentectomy 3.1 Negative 8.9

(segment V)+cholecystectomy Total o7 100

Total cystectomy 2 6,3

Total splenectomy 3.1 various titers. In conclusion, 67 of the 153 patients with positive

Subtotal pancreatectomy 1 3.1 reaction results accepted the treatment. Open surgery and

drainage accompanied by USG were implemented in only 45
patients. The IHA test result was negative in six of the 22 patients
that were followed-up. However, these patients were accepted
as the hydatic cyst cases according to the radiologic imaging
analysis and were followed-up accordingly. The distribution of
the IHA test results of these cases by titer is shown in Table 4.
The cases were accepted as CE from the pathology specimens
obtained during surgery or the interventions performed accom-
panied by percutaneous USG (Figure 2a, b).

No recurrence was observed during the 3 years of follow-up in
any of the patients treated with open surgery or the percutane-
ous drainage method. No cyst activation or new cyst formation
was observed in the 22 patients who were followed-up only by
drug treatment (albendazole).



Turkiye Parazitol Derg
2018; 42(3): 196-201

Mor et al. 1 9 9
Retrospective Evaluation of Patients Diagnosed with Cystic Echinococcosis

Figure 2. a, b. (a) Homogeneous, lamellar, avascular, and acellular cuticle layer (H-Ex100). (b) Scolexes observed in the second cyst
lumen (H-Ex400)

DISCUSSION

Cystic echinococcosis is a zoonotic parasitic disease that has
been recognized for many years and continues to be a current
and important issue for human and animal health among the
helminthic diseases due to the economic losses it causes in our
country and worldwide. Although the disease has been eradicat-
ed in certain developed countries, it still remains problematic in
underdeveloped and developing countries due to factors such
as cattle and sheep breeding without possessing the necessary
knowledge, uncontrolled and indiscriminate slaughter, feeding
the organs of infected animals to dogs, contact with infected
dogs, and the presence of stray dogs (1, 6).

Various results have been reported regarding the gender distri-
bution of CE. The CE rate in females and males in various coun-
tries varies according to the relationship of people with the
environment they live in and their close contact with dogs.
Females were observed to experience the disorder more fre-
quently in the previous studies from Turkey (12-14). Various hos-
pital records and Province Health Directorate records between
1999 and 2004 were investigated in terms of hydatid cyst in a
study, and the results revealed 330 (47.2%) male and 369 (52.8%)
female patients for a total of 699 hydatid cyst cases (15). Kaplan
et al. (16) reported that 54.8% of the cases were female and
45.2% male in their study. A similar study of ours from the Kars
province of Turkey included 168 cases consisting of 101 (60.1%)
females and 67 (39.9%) males (9). Females also made up 79.1%
of the cases in this study. Our cases were mostly from rural areas.
One of the possible reasons could be that women are involved
in animal care, cultivating, and cooking and cleaning, while the
men deal with agriculture and land affairs.

The disease has been reported in all ages, and infection that
starts in childhood commonly gives rise to symptoms between
the ages of 20 and 50 years in the studies on cystic echinococco-
sis conducted in Turkey (12). Delibasg et al. (13) reported that 46%
of the cases aged from 40 to 60 years. Our youngest patient was
12 and the oldest 77 years old. There were 61 cases aged 20
years, and most patients (35.8%) were in the age group between

40 and 59 years. The distribution of these cases by age was par-
allel to other studies, most being young adults.

Surgical intervention preserves its place as the first option in CE
treatment. Although the location and number of cysts determine
the treatment method to be used, the method selected affects
the hospitalization duration and rate of complications (17-19).
The aim of the surgical treatment is to kill the daughter vesicles
with protoscolocidal agents and to remove the cyst content
together with the germinal membrane in a controlled manner
and without spreading it to surrounding tissues (10, 20, 21).
Open and/or laparoscopic methods can be used for surgical
treatment. Laparoscopic surgery can be performed for cysts in
the early stage that develop away from the liver and that are
calcified and uncomplicated. The number of cysts, their location,
and the experience of the surgeon also play a role in the success
of surgery (11). Partial cystectomy, capitonnage, marsupializa-
tion, unroofing, introflexion, partial liver resection or lobectomy
together with cyst resection, and pericystectomy can be per-
formed during open surgery. The objectives of closing the cyst
cavity with omentum are to absorb the dead space and fluid
content and decrease the risk of infection (10, 21).

Surgery was performed in 47.8% of our cases, and drainage
accompanied by USG in 19.4%. Partial cystectomy+omentoplasty
was the most commonly used surgical procedure at a rate of
68.7%, and no laparoscopic surgical intervention was performed.
The reason was the lack of surgeon experience with this tech-
nique at our hospital and our patients preferring percutaneous
drainage in the early stages. The hospitalization duration varied
according to the treatment method, and no complications were
seen. This duration is 1 day for patients treated with the drainage
method accompanied by USG and 10 to 21 days for patients who
have undergone surgery (17-19). The mean hospitalization dura-
tions in our study were similar to other reports at 3 to 35 days.

The recurrence rate after surgical treatment is reported to be
between 2% and 25% in the literature (20-22). Some studies
report a lower recurrence rate in cases treated with albendazole
(23-25). No recurrence was observed in 3 years of follow-up in
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our patients who had undergone open surgery or percutaneous
drainage. We therefore believe that the percutaneous drainage
method accompanied by USG is effective in properly selected
patients, in addition to the surgical treatments previously report-
ed in the literature (10, 26, 27).

The Gharbi classification is used for liver lesion typing when
deciding on percutaneous treatment (28, 29). Type-1, Type-2,
Type-3, and fluid-containing Type-4 cysts were accepted as
active in this classification and treated. Type-1 and Type-2 cysts
were treated with the percutaneous drainage method in this
study. Percutaneous drainage was not thought to be suitable for
Type-3 cysts as they contain daughter vesicles and for Type-4
cysts as they contain daughter vesicles and sometimes calcifica-
tion. No recurrence was seen at the post-treatment follow-up of
the patients that had undergone percutaneous drainage. The 22
(32.8%) patients with Type-4 and Type-5 cysts were monitored for
6 months. The cysts were thought to be inactive due to the cal-
cification they contained.

Cystic echinococcosis is usually an infection that remains hidden
throughout the life of the patient. It is mostly seen in the right
liver lobe. A total of 84 cysts were found in the 67 patients we
included in the study, and 60 (71.4%) of these cysts were located
in the right liver lobe. The reason may be that the right liver lobe
is commonly larger and has a better portal blood supply (1, 30).

Several known serologic tests can be used in the diagnosis and
follow-up but IHA and the enzyme-linked immunosorbent as-
say (ELISA) tests are preferred, and verification tests such as the
western blot and molecular tests are quickly becoming estab-
lished in the diagnosis (13). The sensitivity and specificity of the
serologic tests in use are related to the structure, size, localiza-
tion, and vitality of the cyst, immune status of the person, type of
antigen used, preparation form of the antigen, and the method
used (31). The IHA method is often preferred for CE diagnosis
due to reasons such as obtaining the results in a short time, not
requiring expensive laboratory tools, and easy implementation
(32). The IHA method has been used by many investigators for
CE diagnosis, and positive results between 52% and 93% have
been reported (33). The IHA method revealed seropositivity in
196 (24.2%) of the 811 patients who came from all clinics in our
study. Seropositivity was found in 153 (40.0%) of 382 patients who
presented to the General Surgery outpatient. Only 67 of these
patients with confirmed clinical and radiological findings accept-
ed treatment, and others either went to treatment centers in big
provinces or rejected treatment. The highest positivity was a titer
of 1/640 seen at a rate of 35.8% among the 67 cases tested with
the IHA method. Yilmaz et al. (34) found a 34.6% seropositivity
rate with the IHA method and reported the highest positivity as
a titer of 1/640 in a serologic study they conducted in the neigh-
boring province of Erzurum.

CONCLUSION

We saw that the hydatic cyst was an important health problem
due to a high (40.0%) sero-positivity rate and that CE was wide-
spread because of reasons such as the low socioeconomic and
educational level of the region. Surgical treatment as well as
percutaneous treatment should be the preferred treatment

methods for this disease. We believe this will decrease the treat-
ment cost and make an important contribution to our country’s
economy. Emphasizing public health trainings, taking precau-
tions for dogs without owners, inspecting slaughterhouses regu-
larly, and destruction of the organs that may contain cysts will be
effective in fighting against the disease. More extensive studies
on the subject are required.
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Amag: Bu calisma, Isparta Sucullu kdytinde okuyan 6grencilerde Pediculus humanus capitis (Ph. capitis)'in prevalansinin belirlenmesi amaciyla yapil-
migtir.

Yéntemler: Siclllu kdylinde 6grenim géren 204 6grenci, Nisan-Mayis 2016 tarihleri arasinda Ph. capitis'in yumurta, nimf, erigkini yoninden incelen-
mistir. Daha sonra her bir 6grenci icin anket formu hazirlanip 6grencilerin yaslari, cinsiyetleri ve aile bilgileri kaydedilmistir.

Bulgular: Ogrencilerin %9,3'iinde Ph. capitis saptanmistir. Kizlarda %17,4; erkeklerde %2,7 oraninda enfestasyon bulunmus olup aradaki fark istatistik-
sel olarak 6nemli bulunmustur. Enfestasyon orani, en fazla 8-9 yas grubunda olan ve ailesi hayvancilik ile geginen cocuklarda bulunmustur.

Sonug: Ph. capitis Isparta ilinde, ailesi hayvancilik ile ugrasan ve sosyo-ekonomik durumlari iyi olmayan ailelerin kiz cocuklarinda fazla gézikmektedir.
Anahtar Kelimeler: Pediculus humanus capitis, prevalans, Isparta
Gelis Tarihi: 07.02.2017 Kabul Tarihi: 23.04.2018 Cevrimici Yayin Tarihi: 11.06.2018

ABSTRACT

Objective: The aim of this study was to investigate the prevalence of Pediculus humanus (Ph.) capitis infestation in school children in Stcullu Village,
Isparta.

Methods: The study was conducted from April to May 2016 in Stculli Village. Hair of 204 students were examined for eggs, nymphs, and adults of
Ph. capitis. Data regarding age, sex, family’s type of living were recorded for each child.

Results: It was found that 9.3%of students were infested by Ph capitis. The prevalence of infestation was significantly higher in girls (17.4%) than in boys
(p<0.05). School children in the age group of 8-9 years exhibited higher prevalence rates. Infestation rate was also high in livestock families (p<0.05).
Conclusion: This study revealed that socioeconomic status is a major factor that influences the occurence of pediculosis among students of both sexes
in Isparta. Infestation is more common in crowded families.

Keywords: Pediculus humanus capitis, prevalence, Isparta
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GiRiS Uc cift bacak cikar ve uclarinda cengel seklinde penceleri
bulunur. Bu yapi sayesinde elbise liflerine ve sa¢ killarina
tutunurlar. Halk arasinda bit yumurtasina “sirke” denilmek-
te olup, 0,6-0,8 mm uzunlugunda, 0,3 mm ¢apinda silindirik
yapidadirlar (2, 3). Yumurtalarin kuvvetli bir yapisma 6zelligi
vardir. Sac kilina yapisan yumurtalar, zamanla Ust kisimlara

Bitler, konak 6zgulligu goésteren yerlesici zorunlu ektoparaz-
itlerdir. Hem erkek hem de disileri kan emerek, alerjilere
neden olarak ve hastalik etkenlerini bulastirarak zarar veriler

(1,2).

Bitler, morfolojik o’larak bas, goégus ve karindan olusur. Bag
kismi koseli, oval sekilde olup, yanlarinda birer géze sahiptir.
Go6gsuin Ug segmenti birbiriyle kaynasmis olup, bu kisimdan

cikar. Uygun kosullarda yumurtanin icinden “nimf” cikar ve
erigkine donlsmesi iki hafta kadar strebilir. Pediculus huma-
nus capitis sag tellerinde, sakal ve biyikta yasar. Olusturdugu
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enfestasyona “pediculosis” (bitlenme) denir. Bu parazitozda
kaynak, bitli insanlardir. Kalabalik ortamda enfestasyon hizli yayil-
maktadir. Okul, kigla, hapishane, dgrenci yurtlan gibi kalabalik
ortamlar riskli yerlerdir (1-4).

Turkiye'de Ph. capitis yayginligi hakkinda daha &nce yapilan
calismalarda; Edirmne’de %5,4, Sivas'ta %9,49, Elazig’'da %5, Man-
isa'da %12,55, Aydin'da %10,7 Ankara’ da %5,2, Van'da 22,09,
Afyon’'da %9,9 oraninda enfestasyon tespit edilmistir (5-12).

Turkiye istatistik Kurumu (TUIK) verilerine gére; tilkemizde ik gre-
timde 26522 okul, 302961 6gretmen, 5360703 6grenci olup, okul
bagina disen 6grenci sayisi 202, sube basgina digen 6grenci sayisi
21, 6gretmen basina disen 6grenci sayisi da 18'dir. Ortaokullar
daise; 17343 okul, 322680 6gretmen, 5211506 6grenci olup, okul
basina dlsen 6grenci sayisi 281, sube basina disen 6grenci sayisi
24, 6gretmen bagina disen 6grenci sayisi da 15'dir (13).

Genel anlamda 6-19 yas arasi déneme, okul ¢agdr veya okul
dénemi denilmektedir. Bu dénem insan yasaminda cok énem-
li bir yer tutar. Egitim ortaminin sosyal, kiltirel ve fiziki yapisi,
dgrenci saghgini ve dolayisiyla da halk saghgini etkiler. Saghk
aligkanliklarinin kazanilmasinda okul stireci dnemli bir yer tutmak-
tadir (14).

Tablo 1. Ph. capitis gérilme sikliginin cinsiyete gére dagilimi

Ph.capitis| (+) |Ph.capitis| (-) |Toplam | (%)
Cinsiyet Sayi (%) Sayi (%) Sayi (%)
Kiz 16 (17,4) 76 (82,6)] 92 (100)
Erkek 3 (2,7 109 (97,3)] 112 | (100)
Toplam 19 (9,3 185 (90,7)| 204 | (100)

Tablo 2. Ph. capitis gérilme sikliginin siniflara gére dagilimi

Ph.capitis| (+) |Ph.capitis| (-) |Toplam | (%)
Siniflar Sayi (%) Sayi (%) Sayi (%)
1. Sinif 2 (7,4) 25 92,6)| 27 (100)
2. Sinif 3 (10,3) 26 89.7)] 29 (100)
3. Sinif 3 (13,0) 20 (87,00 23 (100)
4. Sinif 2 (6,7) 28 (93,3)| 30 (100)
5. Sinif 5 (20,0) 20 (80,00 25 (100)
6. Sinif 2 (8,3) 22 91,7)| 24 (100)
7. Sinif 1 4,0 24 (96,00 25 (100)
8. Sinif 1 (4,8) 20 (95,2)| 21 (100)
Toplam 19 (9,3) 185) (90,7)| 204 | (100)

Bu calisma, Isparta ili Yalvac ilcesi Sticilli Kdyii'nde bulunan, ilk
ve ortaokulda okuyan égrencilerde, Ph. capitis yayginligini belir-
lemek amaciyla yapilmistir.

YONTEMLER

Bu calisma, 2016 yili Nisan-Mayis aylarinda Sicllli Kéyid'nde
yapilmistir. Koy, Isparta il'ine 110 km, Yalvac ilcesi'ne 6 km uzak-
likta olup, yore insaninin cogu tarim ve hayvancilik ile ugragmak-
tadir. Stcllli Ortaokuluna tagimali egitim yapilmaktadir. Calisma
icin kaymakamlik makamindan (70720775-03/1331 sayili yazi ile)
gerekli izinler alinmigtir. Caligmaya katilan égrenci velilerinden
yazili hasta onanimi alinmistir. Okul yénetimi ve &gretmenlere
calismanin amaci ve nasil yapilacadi hakkinda bilgi verilmistir.
Uygun bir oda ayarlanip 6grenciler tek tek calismaya alinmistir.
Her 6drenci icin ayri ayn anket formu hazirlanmigtir. Tim 6gren-
cilerin saclar detayli olarak Ph. capitis'in yumurta, nimf, erigkini
yoninden elle ve gdzle muayene edilerek incelenmistir. Calig-
maya 112'si erkek, 92'si kiz olmak Uzere 204 &grenci katilmistir.
Enfestasyon tespit edilen &grenciler ve ailelerine Ph. capitis hak-
kinda egitim verilerek, aile hekimlerine yonlendirilmis ve tedavi
edilmeleri saglanmstir.

istatistiksel Analiz

Bu calismada elde edilen verilerin istatistiksel analizi igin, Statisti-
cal Package for the Social Sciences for Windows 16.0 (SPSS Inc.;
Chicago, IL, ABD) paket programi kullanilmistir. P<0,05 degeri
énemli olarak kabul edilmistir.

BULGULAR

incelenen toplam 204 6grencinin 19'unda (%9,3) Ph. capitis tespit
edilmistir. 92 kiz 6grencinin 16'sinda (%17,4), 112 erkek &grenci-
nin 3'Uinde (%2,7) enfestasyon tespit edilmis olup, kiz ve erkek
dgrencilerde Ph. capitis bulunma ydninden istatistiksel olarak
ki-kare testi ile karsilastinldiginda aradaki farkin énemli oldugu
saptanmigtir (X% 12,94 p<0,05) (Tablo 1).

Ph. capitis gorilme sikhginin siniflara gére dagilimi ince-
lendiginde, en yiksek oranin 5. sinifa giden 11-12 yas grubunda,
en dlstk oranin ise ortaokul 7 ve 8. sinifa giden &grencilerde
oldugu belirlenmistir (Tablo 2).

Hayvancilikla geginen ailelerin cocuklarinda %34,9 oraninda, hay-
vancilikla ugrasmayan ailelerin cocuklarinda %2,5 oraninda en-
festasyon bulunmustur (Tablo 3). Bu iki grup Ph. capitis bulunma
yonunden istatistiksel olarak ki-kare testi ile karsilastinldiginda
aradaki farkin dnemli oldugu belirlenmistir. (X?: 46,8 p<0,05)

Calismamizda; evdeki kisi sayisi, ortak tarak kullanma, yikanma ve
elbise degistirme aliskanligi gibi genel hijyen kurallar kapsami-
na giren parametrelerde istatistiksel fark dnemli bulunmustur.
Ancak, anne-baba egitim durumu, gelir diizeyi ve musluk suyu

Tablo 3. Ph. capitis gorilme sikhdinin, ailelerin hayvancilik ile gecinen ve gecinmeyen gruplara gére dagilimi

Ph.capitis (+) P.h.capitis (-) Toplam (%)
Siniflar Sayi (%) Sayi (%) Sayi (%)
Ailesi hayvancilikla geginen grup 15 (34,9 29 (65,1) 44 (100)
Ailesi hayvancilik diginda geginen grup 4 (2,5 156 (97,5) 160 (100)
Toplam 19 (9,3) 185 (90,7) 204 (100)
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Tablo 4. Bazi parametreler ile Ph. capitis gorilmesi arasindaki iligki

Parametreler P.h. capitis var, n P.h. capitis yok, n P

Musluk suyu kullanimi Var (n=198) 18 170 0,125
Yok (n=6) 1 5

Annenin egitim durumu Okur-Yazar degil (n=12) 3 9 0,821
ilkokul (n=139) 9 130
Ortaokul (n=41) 4 37
Lise (n=11) 3 8
Yiksekokul (n=1) 0

Babanin egitim durumu Okur-Yazar degil (n=0) 0 0 0,625
ilkokul (n=61) 9 52
Ortaokul (n=85) 5 80
Lise (n=44) 4 40
Yiksekokul (n=14) 1 13

Evdeki kisi sayisi 2> (n=21) 1 20 0,03
3-5(n=110) 5 105
6< (n=73) 13 60

Haftalik yikanma sayisi 12 (n=123) 5 118 0,02
2< (n=81) 14 67

Elbise degistirme sikhid 12 (n=112) 4 108 0,03
2< (n=92) 15 77

Babanin gelir diizeyi Koth (n=25) 2 23 0,621
Orta (n=147) 12 135
Normal (n=24) 4 21
lyi (n=7) 1 6

Ortak tarak kullanimi Evet (n=75) 15 60 0,04
Hayir (n=129) 4 125

kullanimi gibi parametrelerde bag biti gérilmesi acisindan fark
dnemsiz bulunmustur (Tablo 4).

TARTISMA

Ulkemizin degisik yorelerinde, Ph. capitis'in yayginliginin belir-
lenmesine ydnelik ¢alismalar mevcuttur. Yaptigimiz calismada
elde edilen %9,3 enfestasyon orani, Van, Sakarya, istanbul, Man-
isa ve Igdir'da bildirilen orandan dustk, Ankara, Edirne, Malatya,
Elazig'dan yiksek ve Afyon, Aydin, Sivas, Kayseri'de bildirilen
oranlara yakin bulunmustur (5-8, 10-12, 15-19).

Dunyanin farki Ulkelerinde Ph. capitisin yayginhd ile ilgili yapilan
calismalarda; Arjantin’'de %61,4, iran'da %6,85, Belgika'da %8,9,
Venezuela'da %28,8, Nijerya'da %3,7, Urdiin'de %13,4 oraninda
enfestasyon bulunmustur (20-25).

Ph. capitis'in tanisinda tarak kullanmanin, gozle yapilan muay-
eneye gore daha etkin oldugu bircok caligmada bildirilmistir (26,
27). Eger bu caligma, uygun bir tarak ile yapilmig olsaydi, gercek-
te daha fazla sayida ¢ocuklarda bas bit saptanabilirdi.

Calismamizda kiz 6grencilerin %17'sinde erkek 6grencilerin ise
%2,7'sinde Ph. capitis tespit edilmistir. Kiz ve erkek &grencilerde
Ph. capitis bulunma yéniinden istatistiksel olarak ki-kare testi ile

kargilastinldiginda aradaki farkin énemli oldugu saptanmistir (X*
12,94 p<0,05). Gerek yurdumuzda gerekse yurt diginda yapilan
calismalarda bariz olarak kiz cocuklarinda enfestasyon orani yiik-
sek bulunmaktadir (5, 6, 9, 10, 12, 28). Kisa kesilen sa¢larin taran-
masi ve bakiminin kolay, yumurtalann yapigsmasinin zor olmasi
nedeniyle erkeklerde Ph. capitis daha az oranda gorilmektedir.

Hayvancilikla gecinen ailelerin cocuklarinda %34,9 oraninda;
hayvancilikla ugrasmayan ailelerin cocuklarinda %2,5 oraninda
enfestasyon bulunmustur. Bu iki grup Ph. capitis bulunma yénin-
den istatistiksel olarak ki-kare testi ile karsilastinldiginda aradaki
farkin dnemli oldugu belirlenmistir (X% 46,8 p<0,05). Konu hak-
kinda yapilan bircok calismada (11, 16, 22, 25-29) gelir seviyesi
dusuk ailelerde daha fazla Ph. capitis enfeksiyonu saptanmistir.
Hayvancilik ile ugrasan kesimler genellikle kalabalik aileler olup,
is yUklerinin fazla olmasi, yayla ve meralara ¢ikmalarindan dolayt,
genel hijyen kurallarini aksatabilmektedirler.

Bu calismada, Ph. capitis gérilme sikhiginin siniflara gére dagilimi
incelendiginde en yiksek oran 5. sinifa giden 11-12 yas grubun-
da, en duslk oran ise ortaokul 7. ve 8. sinifa giden &grencilerde
oldugu belirlenmistir. Tatman-Otkun ve ark. (5) yaptiklan calisma-
da, 14 yas Ustl ¢ocuklarda enfestasyon oranin en az oldugunu
belirlemislerdir. Yapilan bu ¢alisma, bizim calismamizla értiismek-
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tedir. Cocuklarin yasi ilerledikce kisisel bakim ve genel hijyen ku-
rallarina daha fazla uymalar neticesinde Ph. capitis enfestasyon
oraninin digtk oldugu saptanmaktadir.

Karaaslan ve ark. (11) Van'da yaptiklar ¢alismada; annenin egi-
tim dizeyi azaldik¢a bas biti gorilme oraninin arttigini, bunun da
istatistiksel olarak anlamli oldugunu saptamislardir. Bu durumu
da egitimle birlikte saglk bilincinin artmasi ve egitimli kisilerin
hijyen kurallarina daha ¢ok dikkat etmesiyle agiklamiglardir. Bi-
zim ¢alismamizda, her egitim diizeyinde bulunan anne-babalarin
cocuklarinda enfestasyon saptanmistir.

Calismamizda; evdeki kisi sayisi, ortak tarak kullanma, yikanma ve
elbise degistirme aligkanhdi gibi genel hijyen kurallar kapsami-
na giren parametrelerde istatistiksel fark dnemli bulunmustur.
Bu konuda daha 6nce yayinlanmig galismalarla bizim ¢alismamiz
uyumludur (10, 11, 18).

SONUC

Son yillarda gerek 6gretmelerin konu hakkinda bilgilendirilmeler-
ine, gerekse okullanimizin fiziki sartlarinin iyilestirilmesine ragmen
yorede enfestasyon orani %9,3 bulunmustur. Bu sonug, Ispar-
ta'da pedikulozun onemli bir halk saghg problemi oldugunu
gostermektedir. Bu konuda;

e insanlann yasaminda cok énemli bir yeri olan okul cagindaki
ogrencilerimize gerekli egitimin verilmesi,

e Cocuklara ortak tarak kullaniminin sakincalarinin anlatiimasi,

e Alilelere bitler hakkinda saglik calisanlan tarafindan egitim
verilmesi,

o Ogrencilerin diizenli olarak taramalardan gegirilmesi,

e Bitli kisilerin tedavi edilmesi,

e Duzenli olarak okulda taramalarin yapilmasi,

e Tum sadlik kuruluslaninin bu konuya gerekli hassasiyeti gos-
termesi gerekmektedir.

* Yukarnda dzetlemeye calistigim koruma ve kontrol énlemler-
inin alinmasi Ph. capitis’e kargi micadelede dnemli bir yere
sahiptir.

Hasta Onami: Yazili hasta onami bu ¢alismaya katilan hastalarin ailelerin-
den alinmistir.
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ABSTRACT

Objective: The aim of this study was to examine the morphological characteristics of Colpocephalum nanum (C. nanum) Piaget, 1890 using light
microscopy (LM) and scanning electron microscopy (SEM).

Methods: For this purpose, the C. nanum specimens collected from long-legged buzzards, Buteo rufinus (B. rufinus) (Accipitriformes: Accipitridae),
in Turkey were examined under LM and SM for morphological characteristics. The specimens were fixed and kept in 70% ethanol, cleared and moun-
ted on the slides in Canada balsam. They were examined for morphological characteristics under LM. Some of the samples were put in a plate on
absorbing paper and kept overnight, for ether to evaporate. These samples were mounted on aluminum stubs to study the ventral surface by placing
them on their dorsal or ventral surface on double-sided adhesive tape. They were sputter-coated three times with gold, each time for approximately
7 minutes and later viewed using SEM (Zeiss SUPRA 55 VP FE-SEM and Zeiss EVO IS 10).

Results: Parts of the specimens were photographed, and the obtained data about morphological characteristic were evaluated in detail.
Conclusion: The LM and SEM photos of C. nanum were compared, and information about the important criteria for diagnosis and other morphologi-
cal characteristics was obtained.

Keywords: Amblycera, lice, SEM, ectoparasite, Turkey
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oz

Amag: Bu arastirma Colpocephalum nanum (C. nanum) Piaget, 1890'un morfolojik 6zelliklerinin i1sik mikroskobunda ve taramali elektron mikrosko-
bunda (SEM) incelemek amaciyla yapilmistir.

Yéntemler: Bu amacla Turkiye'deki bir Kizil Sahin’den (Buteo rufinus: B. rufinus) (Accipitriformes: Accipitridae) toplanan C. nanum &rnekleri igik mik-
roskobu ve taramali elektron mikroskobunda morfolojik ézellikleri ydniinden incelenmis ve bu konuda bilgi verilmistir. Orneklerin bazilari %70 alkolde
saklanmig, %10’'luk Potasyum hidroksitte (KOH) saydamlastirimis, ve Kanada balsam ile lam Uzerine yapistinlmistir. Preparatlar morfolojik &zellikleri
yoninden binokuler isik mikroskobunda (Leica DM750) incelenmistir. Bazi érnekler ise eterin u¢gmasi icin gece boyunca bir levha tzerindeki emici bir
kagit Uzerinde bekletildi ve aluminyum levhalara dorsal veya ventral yiizleri calisilacak sekilde yerlestirildi. EMSCOPE SC500 veya CROSSINGTON 108
sputter coater'de, her seferinde yaklagik olarak 7 dakika streyle, tger kez altinla kaplandi ve sonra Scanning Electron Microscope (SEM) (Zeiss SUPRA
55 VP FE-SEM ve Zeiss EVO IS 10) ile bazi yerlerin gérintuleri alindi.

Bulgular: Alinan géruntiler incelenerek morfolojik olarak degerlendirildi. ve morfolojik 6zellikleri hakkinda ayrintili bilgiler elde edildi.

Sonug: C.nanum’un 1stk mikroskobu ve SEM'deki gérintuleri karsilastirmali olarak incelendi ve teshis icin dnemli kriterler ve diger morfolojik &zellikleri
hakkinda bilgi verildi.

Anahtar Kelimeler: Amblycera, bit, SEM, Ektoparazit, Turkiye
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INTRODUCTION

The genus Colpocephalum Nitzsch, 1818, as presently defined
by most workers, is known to occur in birds from a number of dif-
ferent orders. The genus Colpocephalum, as found on the Accip-
itriformes, is characterized by combs of short spiniform setae re-
stricted to the venter of femora lll and abdominal sternite Ill, but
the ventral sclerites bearing setae between the vulva and anus
are absent in females. It was noticed that the species belonging
to flavescens, impressum, osborni, turbinatum, zerafae, and che-
lictiniae groups have five long and three short setae on each side
margin of the prothorax, and Colpocephalum nanum (C. nanum)
Piaget, 1890 forms part of the osborni group (1). Pérez-Jiménez
et al. (2) reported Colphocephalum meridionale (C. meridionale)
as a new species from the common buzzard (Buteo buteo: B.
buteo) in southern Spain. However, Price et al. (3) stated that C.
meridionale was a new synonym of C. nanum.

The lice species found on Accipitriformes have not been studied
sufficiently in Turkey. There are only a few studies on the chew-
ing lice of Accipitriformes in Turkey (4-8). Dik (4) recorded Colpo-
cephalum spp. from Buteo rufinus for the first time in Turkey. He
stated that the male genitalia of Colpocephalum spp. resembles
that of C. flavescens, C. turbinatum, and C. nanum, but the late-
ro-posterior projections of the genital sclerites were not clearly
visible due to the slides’ poor condition, and it may belong to
the flavescens, turbinatum, or osborni groups because of the pe-
nis barbed. Recently, C. nanum has been reported from Buteo
rufinus (B. rufinus) and B. buteo at different locations in Turkey (6-
8). Nevertheless, there is not any comparative morphologic study
of this lice species with scanning electron microscopy (SEM) and
light microscopy (LM).

This study was conducted to examine morphological character-
istics of C. nanum using LM and SEM.

METHODS

While examining the lice of the long-legged buzzard (B. rufinus)
and common buzzard (B. buteo) in Konya province, Turkey sev-
eral specimens of C. nanum were obtained. The specimens were
fixed and kept in 70% ethanol. For the morphological study in
the lab, the lice were cleared in 10% KOH, washed in distilled wa-
ter, dehydrated in the ascending concentrations of ethanol (70%,
80%, 90%, and 99%) for 24 hours in each step, and mounted on
the slides in Canada balsam. The lice specimens were examined
for morphological characteristics under a compound microscope
(Leica DM750; Leica Microsystems, Wetzlar, Germany).

In addition, one female and one male specimen collected from
a long-legged buzzard were checked morphologically under LM
without clearing or using any chemicals. Then the specimens
were dehydrated in the ascending ethanol series (80%, 90%, 95%,
100%), 2 hours in each step, and cleared by being placed in a 50/50
solution of 100% ethanol and LCS clearing solution (isopropanol,
ether, chloroform, and acetone). They were placed in a 100% LCS
for a day, and finally in pure ether, and were ready for the EM study.

Some of the samples were put in a plate on absorbing paper
and kept overnight for ether to evaporate. These samples were
mounted on aluminum stubs to study the ventral surface by plac-

ing them on their dorsal surface on double-sided adhesive tape.
They were sputter-coated three times with gold, in a sputter coater
(EMSCOPE SC500; Quorum Technologies Ltd, East Sussex, Unit-
ed Kingdom), for 7 minutes each time, and later viewed using SEM
(Zeiss SUPRA 55 VP FE-SEM; Carl-Zeiss Jena; Jena, Germany) in
University of Limpopo, South Africa. The other samples (3 males,
3 females) were mounted on aluminum stubs to study the dorsal
surface by placing them on their ventral surface on double-sided
adhesive tape. They were sputter-coated with a gold auto sputter
coater (Cressington 108; Cressington Scientific Instruments, Wat-
ford, England) and viewed using SEM (Zeiss Evo IS 10; Carl-Zeiss
Jena; Jena, Germany) in Selcuk University, Konya, Turkey.

All the morphologic characteristics found during the LM were
verified with the SEM study. The morphological terminology fol-
lows Clay (9). The scientific names of the birds follow Clements et
al. (10). All measurements are given in millimeters (mm).

RESULTS

In LM, the female is relatively small (Figure 1a). The head is tri-
angular and strongly sclerotized, approximately one and a half
times as wide as long. The anterior margin is smooth or slight-
ly concave. The antenna has four segments. The maxillary palpi
have four segments. Preocular and occipital nodi are well de-
veloped. Two long setae are observed on each side of the tem-
ple. The thorax is rather short; it is shorter than the head. The
prothorax is small, and it has five long and three short setae on
each side marginally. The prosternal plate has four setae. The
mesosternal plate has nine to ten setae. There are two ctenidia
on each side of the abdominal segment lll. In females, tergocen-
tral setae of abdomen are tergum Il, 9; Ill, 10; IV, 7; V, 10; VI, §;
VII, 6; VIII, 6. The anus is indented dorsally. The post-spiracular
setae are very long except on segment IV. The head length is
0.37-0.41 mm; head width, 0.52-0.54 mm; head index, 1.31-1.40;
thorax length, 0.25-0.35 mm; thorax width, 0.45-0.47 mm; abdo-
men length, 1.10-1.22 mm; abdomen width, 0.65-0.67 mm; and
total length, 1.76-1.94 mm.

In SEM, the body is small and narrow (Figures 1b, ¢). The head is
triangular, narrowed in front and much extended in the temporal
region (Figure 1d). The anterior margin of the head is flat. Mouth-
parts could not be seen clearly due to poor clearing of the sam-
ple. The antenna has four segments. The first (scape) and third
segments are very small, and the terminal segment is the largest
and ridged. The third segment is wineglass shaped (Figure 1e).
There are more than ten sensilla basiconica of different sizes on
the tip of the last segment of the antenna; two of them are stout,
striated longitudinally as cactus-shaped as others, only thicker.
There are two sensilla coeloconica on the last antennal segment;
one of them is on the tip of the apex, and the other is lateral (Fig-
ure 1f). The maxillary palpus has four segments; the second and
third segments are equal, and the last is the longest (Figure 1e).
The gular plate is relatively prominent and has four setae on each
side. The prothorax is small and has five long postero-marginal
setae on each side (Figure 1d). There are three ctenidia on the
ventral side of the third legs (Figure 1b). The legs are short and
have two tarsal claws. The tarsal claws are strong and concave,
and tapered in the tip. There is a unguitractor ventral side of the
tarsal claws (Figure 1h). The abdomen is oval and relatively nar-
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Figure 1. a-i. Photos of Colpocephalum nanum. (a) Female, LM. (b) Female, ventral, SEM. (c) Female, dorsal, SEM. (d) Female head,
dorsal, SEM. (e) Female head, ventral, SEM. (f) Female antenna, sb: Sensilla besiconica, sc: Sensilla coeloconica, SEM. (g) Female, tarsal
claws, unguitractor, SEM. (h) Female, abdominal end, ventral, SEM. (i) Female, abdominal end, ventral and dorsal fringes, SEM, original

row. Tergite IX has a long seta on each side. The posterior end of
the abdomen is slightly indented in terminal. There are 14 short
setae on the anterior margin of the vulvae opening. There are 37
on the inner side and 38-40 on the outer side of the anus, which
are relatively minute setae in a regular row (Figures 1h, i, 2a).

The male resembles the female but is shorter than the female in
LM (Figures 2b, c). The occipital setae are very long. Prothorax
has five long and three short setae on each side marginally. The

prosternal plate has three setae, and the metasternal plate nine
to thirteen setae. Post-spiracular setae are very long except on
the IV abdominal segment. Tergum IX is without the anterior se-
tae. The genital sclerite has no postero-lateral projections. The
penis is barbed. The head length is 0.36-0.41 mm; head width,
0.45-0.50 mm; cephalic index, 1.15-1.38; thorax length, 0.32 mm;
thorax width, 0.40-0.41 mm; abdomen length, 0.91-0.97 mm; ab-
domen width, 0.55-0.58 mm; total length, 1.58-1.66 mm.
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Figure 2. a-h. Photos of Colpocephalum nanum. (a) Female, abdominal end, ventral, SEM. (b) Male, ventral, light microscope. (c)
Male, ventral, SEM. (d) Male, dorsal, SEM. (e) Male head, ventral, SEM. (f) Male thorax and abdomen, ventral, SEM. (g) Male tarsal
claws, sp: spinous process, SEM. (h) Male abdominal end, ventral, SEM, original
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In SEM, the male is similar to the female but is shorter (Figures
2c, d). The shape of the head and the morphologic characteris-
tics of the head are similar to that of the female (Figure 2e). Tibia
[l has a spinous process near the apex and two claws (Figures
2f, ). The abdomen is relatively short and narrow. There are two
setae row on the sternites. Post-spiracular seta IV is shorter than
the others. VIII and IX sternites are fused. The anus is located in
terminal (Figure 2h).

DISCUSSION

The species of Colpocephalum found on Falconiformes were
discussed by Price and Beer (1). These authors recognized and
discussed 25 species of Colpocephalum found in hawks in their
paper. They stated that C. nanum is found on different species of
buzzards, hawks, and falcons. However, they did not report C. na-
num in long-legged buzzard (B. rufinus). Price et al. (3) reported
the hosts of this species as Accipiter (A.) cooperii, A. gentilis, A.
melanoleucus, A. nisus, A. striatus, Buteo (B.) buteo, B. jamaicen-
sis, B. lagopus, B. lineatus, Circaetus cinereus, and Larus canus.
According to the authors (1, 11, 12), this species was described
in Larus canus by Piaget, but they also stated that this host infor-
mation is incorrect. Recently, C. nanum was retrieved from long-
legged buzzards and buzzards (B. buteo) in Turkey (4, 6-8).

Séguy (13) recorded that the length of C. nanumis 1.25 mm, and
the host of this species is Larus canus. According to Martin-Ma-
teo (11) the length of C. nanum ranges between 1.26 and 1.44
mm for males and 1.52 and 1.70 mm for females. In this study,
the lengths of C. nanum specimens varied between 1.58 and 1.66
mm in males and 1.76 and 1.94 mm in females.

There are some papers explaining relevant morphological char-
acteristics of some Ischnoceran, Amblyceran, or Anopluran lice
species with LM and SEM (14-25). Although Clay (14) published a
photo of the femoral comb of Colpocephalum spp., however, we
could not find any description of C. nanum observed under SEM
in literature. Clay (14, 15) gave very valuable information about
the morphological characteristics of genus Menoponidae and
the suborder Amblycera by using SEM in her papers. Clay (14)
stated that the antenna has the scape, pedicel, and a flagellum
with three segments; the last two in Amblycera are frequently
fused to form a single segment. In addition to the sensory setae,
there are sensory organs on the last two segments of the flagel-
lum or on the terminal segment only. The Menoponidae have
a sensillum coeloconicum on each of the last two segments in
the five-segmented antenna. The Boophidae and the Ricinidae
also have this arrangement of the sensilla; the Laemobothriidae
with four segments differ in having three sensilla on the termi-
nal segment. She also stated that there are a number of setae,
sometimes cone shaped, and two sensilla, which seem to be sen-
silla coeloconicae on the terminal segment of the antenna (15).
In this study, more than ten sensilla basiconica and two sensilla
coeloconica were detected, one of them located on the tip, and
the other on the lateral side of the last antennal segment. Clay
(14) reported that many species have many outer dorsal setae
on tibia | and only a few on tibiae Il and Ill, while in others (Col-
pocepahlum complex), there were numerous marginal and sub-
marginal setae in this position. In this study, many marginal and
submarginal setae on tibia | of C. nanum were detected as stated

by Clay (14). Cope (26) stated that the tibiae of all the legs bear a
spinous process near the apex in the Piagetiella (Tetropthalmus)
spp. Some authors (14, 27) gave descriptions of tarsal claws of
some species from the Menoponidae family. It has been stated
that the unguitractor in the adult is in the form of two plates, and
it is attached to the tendon-like apodeme of the retractor muscle
of the claws. In this study, a spinous process was seen near the
apex of tibia lll, while the others were not examined in this posi-
tion, and the unguitractor was detected on the ventral sides of
the tarsal claws. The authors (1, 4) reported that the anus indent-
ed dorsally, and the post-spiracular setae were very long in all
abdominal segments, except segment V. However, the number
of setae on the dorsal and ventral fringes has not been stated. In
this study, it was seen that the post-spiracular setae are very long,
except in segment IV. In addition, there are 37 and 38 setae on
the ventral and dorsal fringes, respectively.

CONCLUSION

SEM is more suitable for examining some morphological charac-
teristics that cannot be seen in detail with LM. SEM can be used
in differential diagnosis, if morphologic characteristics of the lice
species are very similar, and scientific works for examining certain
details of morphologic characteristics of the lice species. On the
other hand, male genitalia, which are an important morphologic
characteristic in the identification of the lice species, cannot be
examined by SEM. In addition, SEM is an expensive method for
the identification of ectoparasites, and it cannot be found in ev-
ery lab. For these reasons, it is not used routinely.
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Insecticidal, Oxidative, and Genotoxic Activities of Syzygium
aromaticum and Fucalypius globulus on Culex pipiens Adults and

Larvae

Karanfil (Syzygium aromaticum) ve Okaliptusun (Lucalypus globulus) Culex pipiens

Yetiskinleri ve Larvalar: Uzerindeki insektisidal, Oksidatif ve Genotoksik Aktiviteleri
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ABSTRACT

Objective: The wide-reaching Culex pipiens has long been a public apprehension. Combating serious vector-borne diseases requires the use of inse-
cticides effective against both humans and the ecosystem. The wide variation of botanicals that nature has to offer tempts researchers to study their
interactions with the insects. Environment-friendly insecticides light up hope for maintaining ecological balance and pollution mitigation. This study
aimed at evaluating the insecticidal, oxidative, and genotoxic activities of eucalyptus and clove oils on C. pipiens adults and larvae.

Methods: The chemical composition of essential oils was determined via gas chromatography/mass spectrometry. The bioassay was performed, with
eucalyptus oil showing the highest toxicity index (LC,, of 0.108% after 24 h in adults and LC,; of 0.014% after 48 h in larvae).

Results: Fumigation effects showed Eucalyptus to have higher toxicity than clove oil, with an LC,; of 0.108% and 0.014% after 24 h and 48 h, respecti-
vely, in adults and larvae. The effect of tested oils on the activities of glutathione peroxidase, catalase, and superoxide dismutase varied with increasing
oil concentrations. The genotoxic effects of the tested oils were dose-dependent, with an increase of all comet parameters compared with those in
the control.

Conclusion: The tested oils showed encouraging potentiality as green insecticides in combating C. pipiens.

Keywords: Culex pipiens, eucalyptus oil, clove oil, GPx, Catalase, SOD, comet assay
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oz

Amag: Genis alana yayilan Culex pipiens uzun siredir bir toplum sorunudur. Vektdr araciliiyla bulasan ciddi hastaliklarla micadelede, insanlara ve
ekosisteme kars! etkili insektisitlerin kullanimi gerekmektedir. Doganin sundugu genis botanik gesitlilik, arastirmacilan boceklerle etkilesimlerini calis-
maya tesvik etmektedir. Cevreyle dost insektisitler ekolojik dengenin strdiriimesi ve kirliligin azaltilmasi icin umut vaat etmektedirler. Bu ¢alismada
okaliptus ve karanfil yaglarinin C. Pipiens yetiskinleri ve larvalan Gzerindeki insektisidal, oksidatif ve genotoksik etkilerinin degerlendirilmesi amaclandi.
Yéntemler: Esansiyel yaglarin kimyasal kompozisyonu gaz kromatografisi/kitle spektrometresi ile belirlendi. En yiiksek toksisite indeksini gésteren
okaliptis yag ile biyoanaliz yapildi (yetiskinlerde 24 saatten sonra %0,108 LC,, ve larvalarda 48 saat sonrasinda %0,014 LC,).

Bulgular: Fimigasyon etkileri okaliptiistin karanfil yagina kiyasla daha yiiksek toksisitesinin oldugunu gésterdi (yetiskin ve larvalarda sirasiyla 24 ve 48
saat sonrasinda, %0,108 ve %0,014 LC, ). Test edilen yaglarin glutatyon peroksidaz, katalaz ve siiperoksit dismutaz aktiviteleri Gizerindeki etkisi artan yag
konsantrasyonlariyla birlikte degisiklik gésterdi. Kontrollerle kiyaslandiginda, tim komet parametrelerindeki bir artisla, test edilen yaglarin genotoksik
etkileri doza bagimli bulundu.

Sonug: Test edilen yaglar C. pipiens ile miicadelede yesil insektisitler olarak umut verici bir potansiyele sahiptir.

Anahtar Kelimeler: Culex pipiens, okaliptis yagi, karanfil yagi, GPx, Katalaz, SOD, komet analizi
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INTRODUCTION

Culex pipiens mosquito is an eminent vector for several diseases
of public health apprehension (1). With rush in using chemical
insecticides, several serious health and environmental issues
evolved, along with an increase in the resistance to insecticides.
Resistance was reported against different modes of insecticidal
action, adding more to the control bill (2-4).

Consequently, thought-provoking plant-based products became
inspirational to researchers to study the potential insecticidal
actions of these products. Among numerous plant species, the
aromatics urged the attention by their characteristic odor and
flavor (5). Overtime, essential oils were extracted and used for
several medicinal and spiritual purposes (6). They also exhibited
insecticidal properties (7).

Mediterranean people has long ago been familiar with both test-
ed plants; as the Eucalyptus species were brought to Anatolia
in 1885, and since then, they have become one of the main for-
est trees in Turkey (8). Later on, clove being introduced to the
Mediterranean part of Turkey (9). Studies highlighting the role of
the tested oils were conducted (10) with several applications in
industry (11), in conjunction with medicine, giving special focus
on their dental phytotherapeutic roles (12). The repellency and
larvicidal activity of clove oil against C. pipiens were reported by
Chaieb et al. (13); Radwan et al. (14); Kang et al. (15) and those
of eucalyptus oil were reported by Choi et al. (16); Traboulsi et
al. (17); Elbanna (18); Erler et al. (19); Kang et al. (15). However,
according to our knowledge, there are no reports on the role
of these oils in fumigation toxicity against C. pipiens adults.
Seeking a replacement of chemicals, the present study aimed
to meet this need using environmentally benign essential oils for
controlling C. pipiens.

Oxidative stress occurs in response to several stress effectors,
among which is insecticidal exposure (20). The ability of the in-
sect to detoxify reactive oxygen species (ROS) and maintain the
normal physiological state is well regulated by detoxifying en-
zymes such as superoxide dismutase (SOD) by converting super-
oxide anions to hydrogen peroxide (21). Also, catalase and glu-
tathione peroxidases (GPx) cause the detoxification of hydrogen
peroxide to water molecule (22). With no previous records on
the antioxidant status in C. pipiens on applying the tested oils,
measuring three antioxidant enzymes was done.

The comet assay, also known as single-cell gel electrophoresis,
is a simple method for measuring the DNA strand breaks. This
assay is used for the estimation of genotoxin exposure and Post
hazardous exposure effects (23). A comet shape is generated by
the increased migration of damaged DNA fragments from the
nucleus (24). This study aimed at evaluating the insecticidal ac-
tivities of two members of the Myrtaceae family, namely clove oil
(Syzygium aromaticum, (L.) Merr and Perry) and eucalyptus oil
(Eucalyptus globulus, Labill) on C. pipiens adults and larvae by
monitoring the biochemical and genotoxic effects.

METHODS

This study was approved by the ethical committee of Faculty of
medicine Ain Shams University.

Isolation of Clove and Eucalyptus Oils

Essential oils of clove buds and eucalyptus leaves were pur-
chased from the local market and identified by members of the
Botany Department, Faculty of Science, Ain Shams University.
The oils were extracted by steam distillation at Unit of Squeezing
and extraction of natural oils at The National Research Center,
Dokki, Giza. The oils were extracted from E. globulus leaves and
from S. aromaticum buds using the Clevenger apparatus as de-
scribed by Gunther (25).

E. globulus leaves and from S. aromaticum buds were air dried
in the shade, and 25 g of dried leaves or flowers were separately
mixed with 500 mL of water in a 1-| flask and subjected for hy-
drodistillation for 3 h. The resulting volatile oils were dried over
anhydrous sodium sulfate and stored in dark bottles in the refrig-
erator (4°C) until used (26, 27).

Gas Chromatography/Mass Spectrometry (GS-MS) of Essential
Oils

The GC-MS analysis was performed by injecting 1 pL of the
clove and Eucalyptus essential oils using a Shimadzu 2010 Plus
GC-MS (Germany) equipped with a Quadrupole (QP-5050) de-
tector at the Experiments and Advanced Research Unit, Faculty
of Pharmacy, Ain Shams University. Using CP-Wax 52 CB capil-
lary column, the injector, detector, and oven temperature were
240°C, 250°C, and 60°C 220°C. The flow speed was 10 pounds
per square inch (psi). 70 electron volt (eV) as ionization detector.
With helium as the carrier gas.

The constituents were identified by comparing with the retention
times of standard substances with data from the WILEY, NIST,
and TUTOR libraries (28).

Mosquito Rearing

The laboratory reared strain of C. pipiens mosquitoes was ob-
tained from the Research Institute of Medical Entomology, Mos-
quitoes Research Department, Dokki, Giza. The larvae were
reared in plastic cups measuring 30 x 15 cm, containing dechlo-
rinated water. Under the standard conditions of 25°C+2°C and
70%+5% R.H and 12-h light:dark cycle. Larvae were daily fed
on dried bread and dried yeast with a ratio of 1:1. Adults were
reared in 0.5 x 0.5 x 0.5-m cages and maintained on a 10% sugar
solution. Females were allowed to feed on guinea pigs for 2-3 h
every 2 days to obtain protein needed for egg production (29).

Biological Assays

Regarding adults, bioassay was performed using the fumigation
method according to Palacios et al. (30) and Rossi and Palacios
(31) in a fumigation chamber jar (5 x 5 x 3.5 cm), with exposure
for 1 h using replicates of 350 mosquitoes in each replicate. Seri-
al dilutions of the tested oils were prepared using absolute etha-
nol (El Gomhoureya). Several trials were conducted to determine
the concentrations to be tested in this study. Using different con-
centrations (0.05%, 0.1%, 0.5%, 1%, 2%, and 3%) of each tested
oil, mortality was recorded up to 1 h, 6 h, and 24 h after treatment
according to Rossi and Palacios (31). Controls were set up using
95% ethanol only.

The larvicidal bioassay was performed on third instar larvae by
applying different concentrations of each oil as follows: 0.005%,
0.01%, 0.5%, 1%, and 2%. Mortality was recorded up to 48 h after
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treatment (32). Three controls were prepared using 95% ethanol.
LC,, and LC,, with their 95% confidence limits, were determined
using probit analysis.

Biochemical Assay

The C. pipiens third instar larvae and adults were exposed to the
following concentrations of each tested substance: 0.05% and
2%. Exposure time for larvae was 24 h, whereas that for adults
was 1 h. The exposed insects were then subjected to weighing
and counting and were mechanically homogenized in special
buffers using a Dounce tissue grinder (33). The homogenate was
centrifuged at 4000 rpm for 15 min at 4°C to obtain the superna-
tant to be used for catalase, GPx, and SOD enzymes assay. Dou-

Table 1. Chemical constituents of clove essential oil and their
percentages

Retention

Peak | time Name %

1 3.02 Hexane, 2,4-dimethyl- 0.12
2 3.071 Cyclopentane, 1,2,3-trimethyl- 0.31
3 3.187 b-Caryophyllene 3.24
4 3.267 Propylene glycol 0.19
5 3.454 Octacosyl trifluoroacetate 0.10
6 3.543 Decane, 3,3,4-trimethyl- 0.86
7 3.627 Eugenolacetate 3.40
8 3.687 Heptane, 2-methyl- 0.36
9 3.804 Heptane, 3-methyl- 0.72
10 3.964 Cyclohexane, 1,1-dimethyl- 0.09
1 4.066 Octane 0.08
12 4.211 a-Caryophyllene 0.75
13 4.353 Octacosyl triflucroacetate 0.08
14 4.845 Cyclohexane, ethyl 0.09
15 4.998 Toluene 0.12
16 5.071 Cyclohexane, 1,4-dimethyl 0.03
17 5434 Cyclohexane 0.07
18 5.524 Butanoic acid 0.22
19 5.731 Ethylbenzene 0.09
20 5.938 Benzene, 1,3-dimethyl- 0.26
21 6.393 3,5-Dimethyl-3-heptene 0.04
22 6.586 o-Xylene 0.03
23 6.73 Nonane 0.10
24 9.229 Cyclohexane, 1,3,5-trimethyl- 0.04
25 9.759 Caryophyllene oxide 0.24
26 11.498 Decane 0.05
27 12.903 Undecane 0.16
28 15.998 Dodecane 0.07
29 17.788 Phenol, 4-(2-propenyl)- 0.06
30 20.973 Eugenol 88.08
31 21.09 Phenol, 2-methoxy-4-propyl- 0.10
32 22.003 Methyleugenol 0.04

ble beam ultraviolet/visible spectrophotometer (Sectronic 1201,
Milton Roy Co., USA) was used according to the kit in use (Bio-
diagnostic, Egypt); based on the catalase reaction to hydrogen
peroxide - a chromophore forms that is inversely proportionate
to the amount of tested enzyme- also the decrease in NADPH
absorbance during its oxidation catalyzed by GPx and finally the
SOD inhibitory effect on phenazine methosulphate reduction of
nitro blue tetrazolium dye. All done at Biochemistry Unit, Faculty
of Medicine, Ain Shams University.

Genotoxicity Testing by Comet Assay

DNA damage studies were conducted using the comet assay at
the Immunobiology and Immunopharmacology Unit, Animal Re-
production Research Institute, Giza. Applying the protocol de-
scribed by Singh et al. (34). The aforementioned homogenate
was centrifuged at 1000 rpm for 10 min, and the pellet was gen-
tly suspended in 1 mL of homogenizing buffer for cell isolation.
Preparation and visualization of comet slides were done in accor-
dance with Dua et al. (35). Applying layers of low-melting point
agarose with the cells tested in between was done, and slides
were then covered and placed at 4°C to solidify, after which cell
lysis and DNA unwinding occurred, followed by horizontal gel
electrophoresis. The slides stained by ethidium bromide were
then observed and evaluated under the Axio fluorescence mi-
croscope (CD75V1A Zeiss, Germany) at 400x magnification with
a digital color camera. Damaged cells were visualized by the
comet appearance with a brightly fluorescent head and a tail to
one side formed by the DNA containing strand breaks that were
drawn away during electrophoresis.

Statistical Analysis

IBM Statistical Packages for the Social Sciences statistics (V. 23.0,
IBM SPSS Corp.; Armonk, NY, USA) was used for data analysis.
Probit analysis was used to calculate LC,j and LC,; related to
the log of different concentrations versus response. Chi-square
goodness of fitness test was conducted to study the suitability of
the tested models. The toxicity index was calculated according
to Rawi et al. (36). Results of enzymes activities and genotoxicity
were expressed as mean = SE. Data were analyzed using Stu-
dent’s t-test, and p>0.05 was considered as non-significant and
p<0.05 as significant.

RESULTS

Insecticidal properties were evaluated using different concen-
trations of clove and eucalyptus oils on C. pipiens adults and
larvae. Results of chemical compositions of essential oils by GC-
MS are shown in Tables 1 and 2 and Figures 1 and 2. The major
constituents of clove oil were eugenol (88.08%), eugenol acetate
(3.40%), and b-caryophyllene (3.24%) and those of eucalyptus oil
were 1,8-eucalyptol (46.76%), D-limonene (9.61%), and o-Cymene
(6.49%). The results of C. pipiens adulticidal activity of tested oils
using the fumigation method after 1 h, é h, and 24 h are shown
in Table 3, and those of C. pipiens larvicidal activity of tested oils
after 24 h and 48 h are shown in Table 4. The dose-response rela-
tionship of the tested oils showed an increase in the mortality rate
with an increase in the tested oil concentrations, with no significant
difference (p>0.05) between the observed values of mortality and
the predicted ones. The residual indicates the appropriateness of
the used models. All results of the present study showed signifi-
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Table 2. Chemical constituents of eucalyptus essential oil and
their percentages

Retention

Peak | time Name %
1 3.021 Hexane, 2,4-dimethyl 0.31
2 3.072 Cyclopentane, ethyl- 0.75
3 3.147 Cyclopentane, 1,2,4-trimethyl 0.58
4 3.269 Epiglobulol 0.44
5 3.455 2-Methylene-5-

(1-methylethenyl) cyclohexanol | 0.26
6 3.544 Geranyl acetate 1.70
7 3.627 Toluene 8.61
8 3.688 Heptane, 3-methyl- 0.88
9 3.804 a-Terpineol acetate 1.77
10 4.212 Octane 1.83
1 4.999 a-Eudesmol 0.26
12 5.941 trans-Carveol 0.61
13 6.734 a-Pinene 0.25
14 7.757 Fenchene 6.25
15 8.151 B-Pinene 0.47
16 8.203 Camphene 2.11
17 9.524 B-Sabinene 0.65
18 9.762 L-Pinocarveo 0.75
19 10.283 cis-B-ocimene 5.43
20 10.591 o-Cymene 6.49
21 10.728 D-Limonene 9.61
22 10.821 1,8-Eucalyptol 46.76
23 11.665 y-Terpinene 0.45
24 12.603 Linalool 1.67
25 12.905 Terpinen-4-ol 0.37
26 15.684 a-Terpineol 0.74
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Figure 1. Mass spectrum of the essential oil isolated from clove oil

cant linear predictions (p<0.05) from the resultant probit models,
as shown by the Z-scores. For C. pipiens adults, the fumigation
method was performed and the results were recorded after 1 h,
6 h, and 24 h. Eucalyptus oil had a higher toxicity (LC,: 0.108%)
than clove oil (LC,: 0.374%) after 24 h. For C. pipiens larvae, the
biological assay was performed, and the results recorded after 24
h and 48 h showed that eucalyptus oil had a higher toxicity (LC,;:
0.014%) than clove oil (LC,: 0.036%) after 48 h.

Figure 2. Mass spectrum of the essential oil isolated from
eucalyptus oil
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Figure 3. Values of DNA damage detected using the comet
assay after exposure to tested oils in Culex pipiens adult after 1
h and in larvae after 24 h

Figure 4. DNA comet assay on Culex pipiens adults after
exposure to tested oils

Results of the effects of the tested oils on the activity of con-
cerned antioxidant enzymes in C. pipiens adults and larvae are
shown in Table 5. Catalase activities were significantly increased
to approximately two folds compared with those in controls in
low concentrations of the tested oils. However, there were no
significant differences in high concentrations in both stages. The
increase observed could be related to the detoxification role
of free radicals generated by the tested oils. Regarding the ac-
tivities of GPx enzymes, they were significantly increased com-
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Tail Length

Figure 5. DNA comet assay on Culex pipiens larvae after
exposure to tested oils

Figure 6. Control cell for the comet assay of Culex pipiens adults

Essential oil from clove buds was obtained by hydrodistillation,
and its chemical constituents were 31 as detected by GC-MS. (Ta-
ble 1 and Figure 1). Other studies have addressed similar results
for the main constituents but with different concentrations, as
in 2007 (13) with eugenol (88.58%), eugenyl acetate (5.62%), and
b-caryophyllene (1.39%). Nassar et al. (51) have reported finding
different concentrations of eugenol (71.56 %) and eugenol ac-
etate (8.99 %). Also, Prashar et al. (52) indicated that clove oil
mainly contains eugenol (78.00%) and b-caryophyllene (13.00%).
The variation in the concentrations may be attributed to the vari-
ation in the growing seasons and the location of origin (53-55).

The present study revealed 26 chemical constituents of essential
oils from E. globulus leaves detected by GC-MS (Table 2 and Fig-

Figure 7. Control cell for the comet assay of Culex pipiens larvae

ure 2). The yield of essential oils and the content of 1,8-eucalyptol
was within the values reported in the literature (56), whereas the
contents of the main constituents are similar to those reported in
the literature (57, 58). Other studies from Egypt have reported re-
sults consistent with those of Makhlouf et al. (59) indicating that
1,8-eucalyptol was 55.6%. Contrariwise; Said et al. (60) indicated
that the oil contains 1,8-eucalyptol (19.8%).

Results of the present study showed that eucalyptus oil was more
potent against both adults and larvae (Table 3 and 4). Several
studies from Turkey focusing on the use of botanical products
in combating C. pipiens have been conducted as the larvicidal
effect of AkseBio2 in 2004 (61) and labiatae (lamiaceae) in 2006
(62). Also, Chrysanthemum coronarium L., Hypericum scabrum
L., Pistacia terebinthus L. subsp. palaestina (Boiss.) Engler, and
Vitex agnus castus L in 2006 (19). And resting the repellency ef-
fect of anise, fruits of eucalyptus, mint, basil, and laurel in 2011
(63).

Normal physiological and biochemical activities may be signifi-
cantly altered in response to insecticidal stress. The antioxidant
defense systems, which protect insects against poisons, will have
to adapt to maintain insects’ life (64). The protective enzymes
such as GPx, catalase, and SOD are the natural fences for de-
fending the damage to insect tissues by any exotic toxicant.
These protective enzymes have been shown to be involved in
the detoxification of insecticides and in developing resistance
(65-67). The present study showed the effect of 0.5% and 2%
concentrations of tested oils on selected antioxidant enzymes
activities in C. pipiens adults and larvae (Table 5) for the first time
in literature. Variations in the activities of tested enzymes were
observed, which could be related to the detoxification role of
free radicals generated by tested oils. The detoxification effect
of enzymes is considered the backbone for surviving any unfa-
vorable hazard. Homeostatic metabolic mechanisms to defend
the oxidative stress caused by tested oils may be responsible for
changes detected in the concentrations of the tested enzymes
via the upregulation of detoxification enzyme genes, thereby
providing a very interesting field of further research.
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For the genotoxicity aspect of C. pipiens, the alkaline comet as-
say was used as a measure of DNA strand-break damage be-
cause the technique is sensitive and simple and can detect very
low levels of damage (68). Changing comet and DNA param-
eters are shown in Figure 3 and Table 6, and DNA damage of
cells of C. pipiens adults and larvae exposed to low and high
concentrations of the tested oils are shown in Figure 4 and 5,
respectively, in relation to the cells of the control (Figure 6, 7).
During mitochondrial oxidative phosphorylation, ROS are pro-
duced in small amounts, which are important in regulating sev-
eral cellular functions. However, a failure in the redox potential
leads to the accumulation of ROS, causing nucleic acid damage
(69). The genotoxic effects of the tested oils reported in the pres-
ent study were mostly due to the probable inhibitory effects of
these oils on the DNA repair systems because they either directly
react with DNA or supporting oxidative stress, thereby leading to
DNA damage. Literature contains no reports on the genotoxic
activity of clove and eucalyptus oils against C. pipiens; thus, this
study for the first time showed the genotoxic activities of these
oils on C. pipiens adults and larvae.

CONCLUSION

Finally, eucalyptus oil overpowers clove oil in effective mosquito
control and should be particularly well suited for use in insect
control. Field trials and the domestic application of these bo-
tanical materials in deterrence and intimidation of mosquitoes
require further studies. The integrated usage of the tested oils
against C. pipiens is a future target to achieve. The ubiquitous
genetic studying of detoxifying enzymes is required to clarify
the homeostasis mechanism that helps mosquitoes to cope with
oxidative damage. Antioxidant enzyme pathways are potential
targets for insecticides that need future research. Studying DNA
repair mechanisms beside DNA damage after exposure to in-
secticides using the comet assay is mandatory. Further, studying
and identifying nucleotides polymorphisms in genes involved
in DNA repair mechanisms after exposure to insecticides is also
recommended.
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ABSTRACT

Objective: The aim of this study is to examine the molecular characterization of moth flies (Diptera: Psychodidae) based on their mitochondrial DNA
sequences and determine the vectorial potential and damage caused by moth flies in future researches.

Methods: A total of 240 adult moth flies were collected from toilet, bathroom, and basement walls of houses from different locations of the Kayseri
region between May 2016 and April 2017. The polymerase chain reaction (PCR) analyses were performed using primer pairs, specificaly targeting the
mitochondrial cytochrome oxidase ¢ subunit | (mt-COI) gene of adult flies.

Results: In total, five isolates were gel purified and sequenced for molecular characterization and phylogenetic analyses. Two species, namely Telma-
toscopus albipunctatus (ERU-Telmatos3 and ERU-Telmatosé) and Psychodidae sp. (ERU-Psycho1,4,5), were successfully identified with the sequence
alignment of isolates. According to the phylogenetic analysis, it was determined that the ERU-Telmatos3 and ERU-Telmatosé isolates are clustered
in the haplogroup A, while the ERU-Psycho1,4,5 isolate was clustered within the haplogroup B. The ERU-Psycho1 isolate was characterized as a new
haplotype within the haplogroup B.

Conclusion: This study represents the first molecular characterization and phylogenetic status of moth flies in Turkey. The obtained findings should be
the first step in the future investigation based on detecting the transmission of bacterial pathogens by moth flies.

Keywords: Moth fly, myiasis, molecular characterization, phylogenetic analysis
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6z

Amag: Bu calisma, mitokondrial DNA sekansi temelinde guve sineklerinin (Diptera: Psychodidae) molekiler karakterizasyonunu, gelecek arastirmalar-
da bu sineklerin neden oldugu zararlari ve vektérliik potansiyellerini belirlemek amaciyla yapilmistir.

Yéntemler: Mayis 2016-Nisan 2017 yillar arasinda Kayseri'nin cesitli bolgelerinde konutlarin banyo, tuvalet ve bodrum duvarlarindan toplam 240 ergin
guve sinegi toplanmistr. Ergin sineklerin mitokondrial sitokrom oksidaz | (COI) gen bolgesini amplifiye eden spesifik primer ciftleri ile polimeraz zincir
reaksiyonu (PCR) analizleri yapilmistir. )

Bulgular: Toplam 5 izolat molekiler karakterizasyon ve filogenetik analizler icin jel purifiye edilip sekanslanmustir. Izolatlarin sekans analizleri ile Telma-
toscopus albipunctatus (ERU-Telmatos3 ve ERU-Telmatosé) ve Psychodidae sp. (ERU- Psycho1,4,5) turleri identifiye edilmistir. Filogenetik analizlere
gore ERU-Telmatos3 ve ERU-Telmatosé izolatlar haplogroup A icinde, ERU-Psycho1,4,5 izolatlari ise haplogroup B icinde kiimelenmistir. Ayni zamanda
ERU-Psycho1 izolati haplogroup B’de yeni bir haplotip olarak karakterize edilmistir.

Sonug: Bu calisma, Tirkiye'de giive sineklerinin molekdler karakterizasyonu ve filogenetik durumu lzerine ilk molekdler verileri saglamistir. Calisma
ile elde edilen sonuglar, myiasis nedeni giive sineklerinin bakteriyel patojenlerin tasinmasi ve mekanik vektorlik potansiyellerinin belirlenmesi tzerine
gelecek arastirmalarin ilk basamagi olmasi bakimindan oldukga orijinaldir.

Anahtar Kelimeler: Give sinegdi, myiasis, molekuler karakterizasyon, filogenetik analiz

Gelis Tarihi: 16.03.2018 Kabul Tarihi: 03.05.2018

INTRODUCTION chodinae is commonly known as the drain, moth, or filter fly

The Psychodidae family has a cosmopolitan distribution, because these are commonly found on the sites of buildings,

with approximately 3000 described species in six subfamilies such as sewers, cesspools, septic tank, sewage treatment
(Horaiellinae, Sycoracinae, Trichomyiinae, Bruchomyiinae, plants, and other dark and moist places (3). The females of
Phlebotominae, and Psychodinae) (1, 2). The subfamily Psy-  moth flies are not blood feeding, and they feed on flower
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nectar, sewage, and other moisture sources. Their larval stages
are coprophagous and saprophagous, and during these stages,
they feed on a gelatinous film of decaying organic matter and
vertebrate faeces (4-7).

Moth flies [Psychoda and Telmastoscopus (formerly Clogmia)] of
the Psychodinae subfamily are of public health and veterinary
consideration (8-10). Both genera are commonly found on base-
ment walls, in homes, and in public places such as restrooms
and the bathrooms in sports centeres, hospitals, and hotels (11).
When the hairs of these flies are inhaled, people cannot breathe
or function comfortably, and this may even trigger respiratory
problems such as allergic rhinitis and asthma in humans (7). In
addition, adult moth flies can be mechanical vectors of several
bacterial pathogens associated with nosocomial infections. The
moth fly larvae may cause accidental myiasis (e.g, urinary, intesti-
nal, and nasal myiasis) (4, 10, 12).

Correct species identification of the moth fly is highly important
for pest control practices (13). According to external morpho-
logical characters, traditional morphological identification of the
Psychodinae species is difficult (14).

At present, several DNA-based analyses have been devel-
oped for the specific identification and characterization of in-
sect species. The mitochondrial DNA sequences have been
successfully used for the identification of species in many dif-
ferent insect groups (15, 16). Two of the mitochondrial genes,
cytochrome oxidase subunit | and Il (COIl and COlIl), are most
reliable and popular molecular markers. Cytochrome ¢ ox-
idase subunit | (COI) has highly conserved sequences and
variable regions within vertebrates and insects (15-17). An
understanding of evolutionary relationships among different
subfamilies and species of the psychodid flies, especially in
the moth flies, are of epidemiological importance, because
the phylogenetic relationship helps to predict the mechani-
cal transmission of bacterial pathogens such as Acinetobacter
baumannii, Aeromonas hydrophila, Alcaligenes faecalis, Bacil-
lus cereus, Escherichia coli, Klebsiella pneumoniae ssp. pneu-
moniae, Pseudomonas aeruginosa, P. fluorescens, and Ste-
notrophomonas maltophili in houses, hospitals (bathrooms,
patient room toilets, and hospitals kitchens), and public toilets
and bathrooms (18, 19). Therefore, the aim of this study was
to determine the molecular characterization and phylogenetic
status of the moth flies in Turkey.

METHODS
Collection of Samples and Genomic DNA Isolation

The fly specimens were collected from toilet, bathroom, and
basement walls of houses from different locations of the Kayseri
region between May 2016 and April 2017 using suitable nets.
The captured flies were placed in 1.5 mL eppendorf tubes con-
taining the 70% ethyl alcohol solution, and they were transported
to the laboratory.

The whole body of each sample was crushed in a 1.5 ml micro-
centrifuge tube with liquid nitrogen in a pre-cooled mortar. The
total DNA was extracted individually from each crushed fly us-
ing the GeneJET Genomic DNA Purification Kit (Thermo Fisher

Scientific, USA) according to the manufacturer’s instructions. The
extracted genomic DNA samples were stored at —20°C until the
PCR analyses.

PCR Amplification

Extracted DNA from each sample was used to amplify a 709
bp fragment of the mitochondrial COI gene barcoding region
using the LCO-1490 forward (5'-GGTCAACAAATCATAAAGA-
TATTGG-3') and HCO-2198 reverse (5'-TAAACTTCAGGGTGAC-
CAAAAAATCA-3') primers (20). The concentration and purity of
extracted DNA was measured by a Qubit 3.0 fluorometer (Life
Technologies).

The PCR was performed in a final reaction volume of 25 pL, con-
taining 0.4 uM of each primer, 0.2 mM of each dNTP (Fermentas,
Vilnius, Lithuania), 50 mM KCI, 10 Mm Tris-HCI (pH 9.0), 4 mM
MgCl2, 1U Tag DNA polymerase (Thermo Fisher Scientific, Hud-
son, NH, USA), and 50 ng of template DNA. DNase-RNase-free
water was used as negative control. The reaction was performed
in a C1000 Touch™ thermal cycler (Bio-Rad, USA), and this com-
prised an initial denaturation step at 94°C for 3 min, followed by
39 cycles of denaturation at 94°C for 20 sec, primer annealing at
50°C for 20 sec, and a primer extension at 72°C for 30 sec. The
final extension at 72°C for 10 min was performed, and samples
were held at 4°C (17). The PCR products were electrophoresed
on a 1.5% agarose gel containing 10 pL/mL ethidium bromide in
the Tris-acetate-EDTA (TAE) buffer at 135V for 30 min and visual-
ized using the CLP Gel Documentation System (UVP INC Upland,
CA).

Sequence Alignment and Phylogenetic and Genetic Distance
Analyses

The amplified PCR products were gel purified using the High
Pure PCR product purification kit (Roche, Mannheim, Germany)
following the manufacturer’s instructions. In addition, purified
DNA was bidirectionally sequenced (Macrogen, Korea) with
the same primers used to PCR amplify a 709 bp region of the
mitochondrial COIl gene. The nucleotide chromatograms were
aligned with the Geneious 9.1.3 software [www.geneious.com
(21)]. The DNA polymorphism, the number of haplotypes, and
nucleotide diversity were determined using DnaSP 5.10.01 (22).
Calculations for the mean genetic diversities within and among
the haplogroups were performed with the MEGA version 6 (23)
by the Kimura two-parameter distance model (24, 25).

Phylogenetic analyses were performed by the Bayesian (BA)
inference. The best-fit DNA-substitution model based on the
Akaike information criterion algorithm was determined as the
General Time Reversible (GTR) by using jModeltest v.0.1.1 (26,
27). The BA analyses were set up in the MrBayes version 3.2.6 (28)
and PhyML (29), respectively, by using the plugins available with
the Geneious 9.1.3 software (www.geneious.com, 21). The spe-
cies of moth flies in the Genbank used for phylogenetic analysis
are detailed in Table 1.

The Markov chain simulations in the BA search were run for 10
million generations, with sampling every 200 generations for the
posterior probability calculations. The 25% of the parameter es-
timates was discarded as burn-in.
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Table 1. Species used from Genbank for sequence alignment

Genbank Accession No Species Isolate Origin
AB907184 Telmatoscopus albipunctatus Ccol13 India
HQ979025 Psychodidae sp. BOLD:AAF9305 USA
KY924867 Telmatoscopus albipunctatus ERU-Telmatos3 Kayseri, Turkey
KY924868 Telmatoscopus albipunctatus ERU-Telmatos3 Kayseri, Turkey
KX054540 Psychodidae sp. sc_05918 French Polynesia
KX054541 Psychodidae sp. sc_05919 French Polynesia
HQ%78770 Diptera sp. BOLD:AAES5173 Canada
KR992085 Psychodidae gen. PschodididGC sp. BOLD-2016 Canada
KR988152 Psychodidae gen. PschodididGC sp. BOLD-2016 Canada
KR990808 Psychodidae gen. PschodididGC sp. 1 BOLD-2016 Canada
KY924855 Psychodidae sp. ERU-Psycho4 Kayseri, Turkey
KY924866 Psychodidae sp. ERU-Psycho5 Kayseri, Turkey
KR990235 Psychodidae gen. PschodididGC sp. BOLD-2016 Canada
KR770724 Psychodidae gen. PschodididGC sp. BOLD-2016 Canada
KR722204 Psychodidae gen. PschodididGC sp. BOLD-2016 Canada
KY924864 Psychodidae sp. ERU-Psycho1 Kayseri, Turkey
base composition was strongly AT biased for all species and sim-
ilar to mitochondrial genes in insects (30); the mean GC content
was 0.330. All the sequences were submitted to the NCBI-gene
bank nucleotide database, and the accession number assigned
709 bp| Was KY924864-68.
Phylogenetic Analyses
The BA tree is presented in Figure 2, with posterior probability
(BA) and bootstrap support (ML) values. Two major haplogroups
(A and B) and one new haplotype were found in this study.

Figure 1. Amplification of the mitochondrial COI gene in moth
flies. Lane M: 100 bp DNA ladder; lane 1-7: PCR products of the
COlI gene (the samples isolated from different parts of Kayseri)

RESULTS
COlI Sequences and Genetic Divergence

A total of 240 adult flies were collected from 40 houses. A total
of 50 genomic DNA isolates were amplified with the PCR and
sequence analyses of the partial mt-COI gene region, and all the
isolates displayed a successful amplification (Figure 1).

In total, five partial sequences (658 bp without primers) of moth
flies specimens from the Kayseri region were obtained. Accord-
ing to sequence analyses of isolates, a total of two different
moth flies (ERU-Telmatos3 and ERU-Telmatosé isolates as Tel-
mastocopus albipunctatus and ERU-Psycho4, ERU-Psycho5, and
ERU-Psycho1 as Psychodidae sp.) were identified. A total of 31
polymorphic sites were distributed among the COI sequences
of the isolates, leading to the detection of three different hap-
lotypes (isolates ERU-Telmatos3 and ERU-Telmatosé constituted
the first, ERU-Psycho4 and ERU-Psycho5 constituted the second,
and ERU-Psychol constituted the third haplotypes). The mean
haplotype diversity among the sequences was 0.800+0.164. The

The isolates ERU-Telmatos3 and ERU-Telmatosé were clustered
with the isolates belonging to Telmatoscopus albipunctatus and
Psychodidae sp., reported from India and the United States, ,
respectively, and they were placed under the haplogroup A1l
with a high bootstrap support (100%) and posterior probability
(1.00) (Figure 2). The mean genetic diversity among the isolates
in the A1 haplogroup was 0.4+0.2%. A mean genetic distance
of 3.5+£0.8% was determined between the haplogroup A1 and
the haplotype A2, which clustered under the major group A.
The isolates ERU-Psycho4 and ERU-Psycho5 showed a 100.0%
match with the isolates belonging to the Psychodidae sp. re-
ported from Canada and constituted the B2 haplogroup with
the contribution of ERU-Psycho1 isolate, which was character-
ized as a new haplotype (Figure 2). This phylogenetic resolution
was also supported with a moderate bootstrap support (58%)
and posterior probability (>0.56). The genetic difference be-
tween the ERU-Psycho1 isolate and other isolates under the B2
haplogroup was determined as 0.2+0.2%. The B1 haplogroup
included the isolates of Diptera sp. and Psychodidae sp. report-
ed from the United States and Canada, and it showed mean
genetic distances of 0.5£0.2% to the isolates of the B2 hap-
logroup. The mean genetic distances between the group A and
group B were designated as 5.6+1.0%.
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Figure 2. Phylogenetic relationships among the obtained moth flies and some other moth fly isolates based on DNA barcoding. The
evolutionary history was inferred by the Bayesian method based on the GTR+G substitution model using the Geneious 9.1.3
software. We used the bootstrap analysis, which was conducted with 1000 replicates by the MEGAé6 software to estimate the node
reliability of the trees. Sequences were given as the GenBank accession number and country. Sequences in red type were obtained
in this study. The haplogroups are indicated with A and B. The Phlebotomus papatasi (GenBank Accession No. KR020561) mt-COl
sequence was used as an outgroup

DISCUSSION been reported in toilets, kitchens, bathrooms, and sewers in

Psychodinae are a subfamily of the Psychodidae family and different geographical regions of the world (10-12, 32). Adult C.
known as moth, drain, or filter flies. Approximately 2000 species albipunctata was observed in kitchens, toilets, and bathrooms,
within this subfamily have been described in about 100 genera  and also in a compost heap in Belgium (5). Obona and Jezek
distributed all over the world (31). Adult moth fly species have  were collecting adult C. albipunctata in and on many buildings
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in different districts of Slovakia (14). Similarly, in this study, adult
moth flies were collected from the walls of toilets, bathrooms,
and basements of buildings in Kayseri, Turkey.

Correct species identification of psychodid flies is important for
pest control practices (13). The traditional morphological identi-
fication of fly species used the morphological features between
species. Most authors suggested that the morphological charac-
ters of drain flies are most closely related to other insect species
(6, 14). However, the identification of adult psychodid species by
using morphological characters is difficult and can be misidenti-
fied (33). Whereas phylogenetic relationships and classification
within the Psychodidae family is only known for the subfamily
Phlebotominae, species-rich Pscyhodinae subfamily relation-
ships with other species and within the family remains poorly
understood (18). At present, studies on the clasification of the
Pscyhodinae subfamily are generally based on the morphology
of all life stages (egg, larvae, and adult) and fossil species (34-
37). Hennig (34) and Azar et al. (35) suggested a clade Tricho-
myiinae+Sycoracinae+Horaiellinae to be the sister group of the
Psychodinae based on the morphology of mainly fossil species.

With the development of molecular techniques, the PCR tech-
nique, which mainly targets the nuclear and mitochondrial genes,
has been most commonly used in molecular characterization and
phylogenetic analyses of insect species in recent years (16, 17).
The cytochrome b (cytb), mt-COIl and mt-COIl, NADH dehydro-
genase subunit 1, and 28S and 16S ribosomal RNA gene regions
were used to determine relationships within the subfamily Psy-
chodinae in different region of the world (18). The molecular
analyses of mitochondrial DNA have ensured diagnostic markers
for the identification of species in many different insect groups.
The mitochondrial-encoded genes, COIl and COIl, are among
the more robust and reliable molecular markers for identifica-
tion and phylogenetic analyses in most insect species because
this gene region has highly conserved sequences and variable
regions in vertebrates and insects (15-17, 38).

There have been no molecular-based studies conducted on
moth flies in Turkey up to date, to the best of our knowledge.
In this study, we describe the genotype characterization of moth
flies by the DNA barcoding method based on mt-COIl. We fur-
ther determined phylogenetic relationships within the moth fly’s
specimens. Our results demonstrate that ERU-Telmatos3 and
ERU-Telmatosé isolates are grouped with T. albipunctatus iso-
lates in India and Psychodidae sp. isolate in the United States.
These species are located under the A1 haplogroup with a high
bootstrap support (100%) and posterior probability (1.00) (Figure
2). According to the sequence BLAST analyses, the mean genetic
distance between the A1 haplogroup and the A2 haplotype was
3.5+0.8%.

Phylogenetic analyses revealed that the ERU-Psycho4 and
ERU-Psycho5 isolates showed a 100% identity among the Psy-
chodidae sp. isolates in Canada. The ERU-Psycho1 isolate within
the B2 haplogroup was characterized as a new haplotype in this
study. The genetic difference between the B2 haplogroup iso-
lates and the ERU-Psycho1 isolates was calculated as 0.2+0.2%.
The mean genetic distance between the Diptera sp. isolate from
the United States and Psychodidae sp. isolate from Canada with-

in the B1 haplogroup and ERU-Psycho1 was 0.5+0.2%. However,
high genetic diversity (5.6+1.0%) was found between the groups
A and B. There are a limited number of studies on the phylo-
genetic relationship of the Psychodinae subfamily based on the
mt-COIl gene region in all world (18, 32). Espindola et al. (18) ex-
amined phylogenetic relationships among 52 Palearctic taxa of
Psychodinae based on the mitochondrial DNA sequence. They
report monophyly of the subfamily Psychodinae, and they found
Psychodini samples in Clade Il and also Psychoda comprised in
several subclades of Clade Il. Mokhtar et al. (32) found larvae in a
41-year-old female patient’s feces in Malaysia. They were exam-
inining the larval specimen under a stereomicroscope and iden-
tified as a Psychodid larva. Then the COI gene region by DNA
barcoding of larvae was amplified using primer pairs, and the
DNA barcode from the specimen suggested that the specimen
was the larval stage of C. albipunctatus.

CONCLUSION

Our study provided the first set of data on the molecular char-
acterization and phylogeny of moth flies based on the DNA bar-
coding in Turkey. We provide an understanding of phylogenetic
reconstruction of these species to determine the vectorial po-
tentiality and epidemiology of moth flies in Turkey, and thus the
results of our analyses may be fruitful in future research. Further-
more, this study may be helpful to determine proper pest man-
agement practices against the moth flies.

Ethics Committee Approval: Due to the material composed from insect
specimens Ethics Committee Approval was not needed for this study.

Informed Consent: Not required in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept-Z.0., Ali, AY.; Design - Z.0., Al AY.,
oD, A.C.; Supervision - 2.0, Al AY. Funding - 2.0, Al., AY.; Mate-
rials - Z.O., A.i., A.Y.; Data Collection and/or Processing - 2.0, Al AY,
oD, A.C.; Analysis and/or Interpretation - 2.0., Al., AY; Literature Re-

view - Z.0., A, AY, O.D., A.C.; Writing - Z.O., All,, A.Y,; Critical Review
-2.0, AL AY.

Conflict of Interest: Authors have no conflicts of interest to declare.

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

Etik Komite Onayi: Calisma materyalini insektler olusturdugundan etik
komite onayi alinmamustir.

Hasta Onami: Bu calisma icin hasta onamina gerek yoktur.
Peer-review: Externally peer-reviewed.

Yazar Katkilan: Fikir - Z.O., A, AY.; Tasarm - Z.0., Al., AY., O.D., A.C,;
Denetleme -Z.0., A, ALY, Kaynaklar - 2.0, Al, AY.; Malzemeler-Z.0.,
A, AY.; Veri toplanmasive/veya iglemesi - 2.0, A, AY., OD,, AC.;
Analiz ve/veya yorum - 2.0, A.i., ALY Literatir taramasi - Z.0., A.i., AY.,
0O.D.,A.C; Yaziyiyazan - 2.0, Al AY; Elestirel inceleme -Z2.0., All,, AY.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemiglerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini
beyan etmiglerdir.



22

Onder et al.
Molecular Characterization of Moth Flies

Turkiye Parazitol Derg
2018; 42(3): 223-8

REFERENCES

1.

Pape T, Blagoderov V, Mostovski MB. Order Diptera Linnaeus, 1758.
(Ed) Animal biodiversity: An outline of higher-level classification and
survey of taxonomic richness (ed. by Zhang Z-Q). Zootaxa 2011;
3148: 222-9.

Curler GR, Moulton JK. Phylogeny of psychodid subfamilies (Dip-
tera: Psychodidae) inferred from nuclear DNA sequences with a
review of morphological evidence for relationships. Syst Entomol
2012; 37: 603-16. [CrossRef]

Rutledge LC, Gupta RK. Moth flies and sand flies. Medical and Vet-
erinary Entomology, (ed. by Mullen, R and L.A Durden), 2009; pp.
153-168, London.

Tu W, Chen H, Chen K, Tang LC, Lai SC. Intestinal myiasis caused
by larvae of Telmatoscopus albipunctata in a Taiwanese man. J Clin
Gastroenterol 2007; 41: 400. [CrossRef]

Boumans L, Zimmer JY, Verheggen F. First records of the ‘bathroom
moth midge’ Clogmia albipunctata, a conspicuous element of the
Belgian fauna that went unnoticed (Diptera: Psychodidae). Phegea
2009; 37: 153-40.

Kvifte GM. Biodiversity Studies in Afrotropical Moth Flies (Diptera:
Psychodidae). Master thesis. Biology-Biodiversity, Evolution and
Ecologyn University of Bergen 2011.

Verheggen F, Mignon J, Louis J, Haubruge E, Vanderpas J. Moth
flies (Diptera: Psychodidae) in hospitals: a guide to their identifica-
tion and methods for their control. Acta Clin Belg 2008; 64: 251-5.
[CrossRef]

Higuchi K, Saitoh H, Mizuki E, Hwang SH, Ohba M. A novel isolate
of Bacillus thuringiensis serovar leesis that specifically exhibits larvi-
cidal activity against the moth-fly, Telmatoscopus albipunctatus. Syst
Appl Microbiol 1998; 21: 144-50. [CrossRef]

Merritt RW, Courtney GW, Keiper JB. Chapter 76-Diptera: (flies,
mosquitoes, midges, gnats). In: Cardé, V.H.R.T. (ed.) Encyclopedia
of insects. Academic Press 2009, San Diego CA, USA, pp. 284-97.
[CrossRef]

Rocha T, de Oliveira David JA, Caetano FH. Ultramorphological fea-
tures of the egg of Telmatoscopus albipunctatus (Williston) (Diptera,
Psychodidae). Rev Bras Entomol 2011; 55: 179-82. [CrossRef]
Robinson WH. Urban insects and arachnids. A handbook of Urban
Entomology, Cambridge University Press 2005; pp.181-2. [CrossRef]
El-Badry AA, Salem HK, El-Aziz Edmardash YA. Human urinary myia-
sis due to larvae of Clogmia (Telmatoscopus) albipunctata Williston
(Diptera: Psychodidae) first report in Egypt. J Vector Borne Dis 2014;
51: 247-9.

Jiménez-Guri E, Wotton KR, Gavilan B, Jaeger J. A staging scheme
for the development of the moth midge Clogmia albipunctata.
PLoS One 2014; 7: 9. [CrossRef]

Obona J, Jezek J. Range Expansion of the invasive moth midge
Clogmia albipunctata (Williston, 1893) in Slovakia (Diptera: Psycho-
didae). Fol Faun Slovaca 2012; 17: 387-91.

Otranto D, Stevens JR. Molecular approaches to the study of myia-
sis causing larvae. Int J Parasitol 2002; 32: 1345-60. [CrossRef]

Lin CP, Danforth BN. How do insect nuclear and mitochondrial gene
substitution patterns differ? Insights from Bayesian analyses of com-
bined datasets. Mol Phylogenet Evol 2004; 30: 686-702. [CrossRef]
Barr NB, Islam MS, De Meyer M, McPheron BA. Molecular identifica-
tion of Ceratitis capitata (Diptera: Tephritidae) using DNA sequenc-
es of the COIl barcode region. Ann Entomol Soc Am 2012; 105: 339-
50. [CrossRef]

Espindola A, Buerki S, Jacquier A, Jezek J, Alvarez N. Phylogenetic
relationships in the subfamily Psychodinae (Diptera, Psychodidae).
Zool Scr 2012; 41: 5. [CrossRef]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

37.

38.

Faulde M, Spiesberger M. Role of the moth fly Clogmia albipunctata
(Diptera: Psychodinae) as a mechanical vector of bacterial patho-
gens in German hospitals. J Hosp Infect 2013; 83: 51-60. [CrossRef]

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R. DNA primers for
amplification of mitochondrial cytochrome ¢ oxidase subunit | from
diverse metazoan invertebrates. Mol Mar Biol Biotechnol 1994; 3:
294-9.

Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S,
et al. Geneious Basic: an integrated and extendable desktop soft-
ware platform for the organization and analysis of sequence data.
Bioinformatics 2012; 28: 1647-9. [CrossRef]

Librado P, Rozas J. DnaSP v5: a software for comprehensive analysis of
DNA polymorphism data. Bioinformatics 2009; 25: 1451-2. [CrossRef]
Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. MEGAé:
Molecular evolutionary genetics analysis version 6.0. Mol Biol Evol
2013; 30: 2725-9. [CrossRef]

Kimura M. A simple method of estimating evolutionary rate of base
substitutions through comparative studies of nucleotide sequences.
J Mol Evol 1980; 16: 111-20. [CrossRef]

Nei M, Kumar S. Molecular evolution and phylogenetics. Oxford
University Press 2000; pp. 348.

Rodriguez F, Oliver JL, Marin A, Medina JR. The general stochastic
model of nucleotide substitution. J Theor Biol 1990; 142: 485-501.
[CrossRef]

Posada D. jModelTest: phylogenetic model averaging. Mol Biol Evol
2008; 25: 1253-6. [CrossRef]

Huelsenbeck JP, Ronquist F. MRBAYES: Bayesian inference of phylo-
genetic trees. Bioinformatics 2001; 17: 754-5. [CrossRef]

Guindon S, Gascuel O. A simple, fast, and accurate algorithm to
estimate large phylogenies by maximum likelihood. Syst Biol 2003;
52: 696-704. [CrossRef]

Crozier RH, Crozier YC. The mitochondrial genome of the honeybee
Apis mellifera: complete sequence and genome organization. Ge-
netics 1993; 133: 97-117.

Wagner R, B'artak M, Borkent A, Courtney G, Goddeeris B, Haenni
JP. Global diversity of dipteran families (Insecta Diptera) in freshwa-
ter (excluding Simuliidae, Culicidae, Chironomidae, Tipulidae and
Tabanidae). Hydrobiologia 2008; 595: 489-519. [CrossRef]

Mokhtar AS, Braima KA, Peng Chin H, Jeffery J, Mohd Zain SN,
Rohela M, et al. Intestinal myiasis in a Malaysian patient caused by
larvae of Clogmia albipunctatus (Diptera: Psychodidae). J Med En-
tomol 2016; 53: 957-60. [CrossRef]

Quate LW. The Psychodidae of Batu Caves, Malaya. Pacific Insects
1962; 4: 219-34.

Hennig W. Insektenfossilien aus der unteren Kreide IV. Psychodidae
(Phlebotominae), mit einer kritischen Ubersicht uber das phyloge-
netische System der Familie und die bisher beschriebenen Fossilien
(Diptera). Stutt Beitr Naturkd 1972; 241: 1-69.

Azar D, Nel A, Solignac M, Paicheler JC, Bouchet FO. New gen-
era and species of phlebotomid and psychodid flies from the Lower
Cretaceous amber of Lebanon (Insecta: Diptera: Phlebotomidae,
Psychodidae). Palaeontology 1999; 42: 1101-136. [CrossRef]

Wood DM, Borkent A. Phylogeny and classification of the nemato-
cera. In: McAlpine JF, Wood DM, eds. Manual of nearctic Diptera,
vol. 3. Ottawa: Research Branch Agriculture Canada (Biyosystematic
Research Center) 1989; 1333-70.

Stebner F, Solérzano Kraemer MM, lbéfiez-Bernal S, Wagner R.
Moth flies and sand flies (Diptera: Psychodidae) in Cretaceous Bur-
mese amber. Peer J 2015; 17: 3.

Lunt DH, Zhang DX, Szymura JM, Hewitt GM. The insect cytochrome
oxidase 1 gene: evolutionary patterns and con-served primers for
phylogenetic studies. Insect Mol Biol 1996; 5: 153-65. [CrossRef]


https://doi.org/10.1111/j.1365-3113.2012.00634.x
https://doi.org/10.1097/01.mcg.0000212615.66713.ba
https://doi.org/10.1179/acb.2008.046
https://doi.org/10.1016/S0723-2020(98)80018-0
https://doi.org/10.1016/B978-0-12-374144-8.00085-0
https://doi.org/10.1590/S0085-56262011005000008
https://doi.org/10.1017/CBO9780511542718
https://doi.org/10.1371/journal.pone.0084422
https://doi.org/10.1016/S0020-7519(02)00095-4
https://doi.org/10.1016/S1055-7903(03)00241-0
https://doi.org/10.1603/AN11100SF3-5
https://doi.org/10.1111/j.1463-6409.2012.00544.x
https://doi.org/10.1016/j.jhin.2012.09.019
https://doi.org/10.1093/bioinformatics/bts199
https://doi.org/10.1093/bioinformatics/btp187
https://doi.org/10.1093/molbev/mst197
https://doi.org/10.1007/BF01731581
https://doi.org/10.1016/S0022-5193(05)80104-3
https://doi.org/10.1093/molbev/msn083
https://doi.org/10.1093/bioinformatics/17.8.754
https://doi.org/10.1080/10635150390235520
https://doi.org/10.1007/s10750-007-9127-9
https://doi.org/10.1093/jme/tjw014
https://doi.org/10.1111/1475-4983.00112
https://doi.org/10.1111/j.1365-2583.1996.tb00049.x

Olgu Sunumu / Case Report 2 29

Larva Debridman Tedavisi i¢in Gelen Bir Hastada Goriilen Miyaz

Olgusu

Myiasis Phenomenon in a Patient Receiving Maggot Debridement Therapy

Erdal Polat' ®, Hulya Aggez?

listanbul Universitesi Cerrahpasa Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, istanbul, Tiirkiye
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6z

Amag: Hastanin sol ayak basparmagindaki yaraya klasik tedavi uygulanmis ancak iyilesme olmamistir. Parmagin ampute edilmesine karar verilmesi
lizerine, hasta yarasini larva ile tedavi ettirmek icin yara bakim Unitesine gelmistir. Hastaya larva tedavisi uygulanacagi esnada yaranin kurtlandigi gé-
rilmustdr. llging olan bu tesadifi karsilasmanin olgu sunumu icin uygun olabilecegini dustintlmustur.

Yéntemler: Larva tedavisi icin gelen hastanin sol bagparmagindaki yarada goérilen larvalar penset yardimi ile cikarilmis ve laboratuvara getirilmistir.
Larvalar ve larvalardan elde edilen eriskin sinekler direkt olarak ve stereomikroskopta incelenerek, fotograflar cekilerek tiplendirilmistir.

Bulgular: Uciincii evrede olan larvalarin ve erigkin hale getirilen sinegin Sarcophaga sp. oldugu saptanmistir.

Sonug: Miyaz olusumunda hijyen eksikligi, sanitasyon yetersizligi ve yara bakimi énemlidir. Yeterli sanitasyon ve hijyen saglandiginda, ayrica uygun ve
duzenli yara bakimi yapildiginda bu tir miyazlarin énlenebilecegini distinmekteyiz.

Anahtar Kelimeler: Yara, LDT, miyaz, Sarcophaga sp.

Gelis Tarihi: 04.01.2018 Kabul Tarihi: 16.04.2018

ABSTRACT

Objective: Classical treatment was administered on the wound on the left foot of the patient, but no improvement was observed. When advised to
undergo amputation, the patient came to the wound care unit to treat the larval wound. It was observed that the wound had been wormed while the
patient was undergoing larval treatment. Interestingly, this incidental encounter was thought to be appropriate for case presentation.

Methods: The larvae seen in the left hand of the patient were removed using forceps and sent to a laboratory. The larvae as well as adult flies obtained
from them were examined directly and stereomicroscopically, their photographs were captured, and they were typed.

Results: The larvae in the third stage and adult flies were identified as Sarcophaga sp.

Conclusion: Hygiene deficiency, inadequate sanitation, and improper wound care are important factors responsible for myiasis formation. We believe
that myiasis can be avoided if adequate sanitation and hygiene and appropriate and regular wound care are provided

Keywords: Wound, MDT, myiasis, Sarcophaga sp.
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GiRiS lar ise sadece OlU dokulara saldinr ve yaranin temizlenmesine
yardimci olurlar. Calliphoridae ailesinde yer alan Lucilia sericata
tdrl sinek larvalan sadece olu dokular ile beslenirler (1-5). Bu
ozeliklerinden dolayr L. sericata sinek tirlne ait larvalar 2007

Miyaz etkeni sineklerin erigkin, yumurta, larva ve pupa gibi evrel-
eri vardir. Bu sineklerin eriskinleri dogada serbest yasamakta

olup bitki 6z suyu ile beslenmektedirler. Larvalari ise hayvanlarin yilindan beri zor iyilesen veya iyilesmeyen yaralarin tedavisinde
legleri ve bitkisel maddelerle beslenerek dogadaki doniislime  gjita yatan nedenlere bakilmaksizin kullanilmaktadir (6). Larvalar
yardmar olurlar. Ancak bu sineklerin disileri, bazen insan ve  yaradaki lii doku ile birlikte mikroorganizmalan da yediklerin-
hayvanlarin hastalikli dokularina yumurtlar veya larvalarini dogu-  den, salgilarindaki ve cikartilarindaki birtakim proteolitik enzim-
rarak miyaza neden olurlar. Larvalar 6li dokular ile beslenir ve  ler sayesinde bakteriler ile enfekte yaralan da kolayca iyilestirirl-
daha derinlere gecerek saglam dokulara saldirlar. Bazi larva-  er. Tedavi yontemi tamamiyla dogal oldugundan calisanlar ya
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Resim 1. Hastanin ayak basparmagdindaki yarada larvalarin
gorinusl

Resim 2. Hastanin yarasindan c¢ikarilan larvalar

Resim 3. Sineklerin yagam déngusu. (a) Eriskin. (b) Larva. (c) Arka stigmat. (d) On stigmat. (e) Sklerit.

da cevre agisindan herhangi bir kétl etki olusturmaz (7-10). Sol ayak
bagparmaginda yarasi olan hastaya degisik tedaviler uygulanmig
ancak bir iyilesme saglanamamig ve parmagin amputasyonun karar
verilmigtir. Bunun Uzerine hasta larva tedavisi i¢in Acil Tip Anabilim
Dali Yara Bakim Unitesine gelmistir.

YONTEMLER

H. Y. adli 65 yasindaki hastanin 17 yildir diyabet hastaligi vardi.
Bir aydan beri sol bagparmaginda nekrotik, purilan, akintili, agrili

ve adir kokusu olan 4X6 cm boyutunda yarasi vardi. Uygulanan
degisik tedavilere ragmen yarasinda iyilesme olmamustir. Bagpar-
magin ampUitasyonuna karar verilen hasta 30 Haziran 2017 tarihin-
de yara bakim Unitesine larva debridman tedavisi i¢in miracaat
etmis ve hastaya onanim formu doldurulmustur. istanbul Univer-
sitesi Cerrahpasa Tip Fakiltesi Etik Kurulundan 2006 yilinda Etik
kurul 14620 onayi alinmig olan larva tedavi uygulanacagdi esnada
hastanin yarasinin kurtlandigi gérilmdstir (Resim 1). Hastanin
yarasindan penset yardimi ile canli kurtguk ¢ikarlmis ve laboratu-
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vara getirilmistir (Resim 2). Larvalarin ikisi direkt ve mikroskobik
inceleme icin aynlmis, 1 tanesi ise gelisimini tamamlayip erigkin
sinek haline gecmesi icin kafes ortamina alinmistir. Larvalarin
ve eriskin sinedin morfolojisi direkt olarak ve stereomikroskop
(Olympus 10X) ile incelenmis, fotograflar ¢ekilmistir (1-5).

BULGULAR

Larvalarinin 6n kismi arka kismina gére daha ince olup silindir
seklinde idi. Mikroskobik olarak incelenen larvalarin Gglinci evre-
de oldugu belirlenmistir. Larvalarin stigmanin etrafini geviren
peritem acik olup digmesi yoktu, dudak, yutak skleritleri ve 6n
stigmatlarinin sekli 3 gérilmektedir (Resim 3). Erigkin sinek 10-15
mm blyUkliginde, karin gri renkte olup tzerinde siyah dama tasi
seklinde lekeler vardi. Larvalarin ve eriskin sinegin belirledigimiz
ozeliklerini bir araya getirdigimizde miyaz etkeninin Sarcophaga
sp. oldugu belirlenmistir.

TARTISMA

Ulkemizde yaz ve sonbahar aylarinda gériilen miyaz olgular kir-
sal kesimde ve hayvan populasyonun fazla oldugu yerlerde daha
fazla gérilmektedir. Miyaz sinekleri insanlarin, hayvanlarin burun,
adiz, kulak, anis, Grogenital gibi dogal bosluklarina ve acik olan
her cesit yaraya yumurtalarini veya canli larvalarini birakabilme-
ktedirler. insanlarda sporadik olarak gériilen miyaz olgularin-
da konak olan hayvan ile insanin iligkisi 6nemlidir. Birimimize
sol ayak bagparmagindaki yaranin kurt ile tedavisi icin gelen
hasta; Kastamonu, Bozkurt ilcesi Kocagam kdylinde yasamakta
idi. Hastanin parmagindaki sargi kurt tedavisi yapilmak UGzere
acildiginda yaranin kurtlanmis oldugu goérilmistir. Bu tesadifi
karsilasma ilging oldugundan olgunun sunumunun uygun olabi-
lecegi dustinGlmustar.

Yarada gordigimuiz kurtguklar Sarcophagidae ailesine aitti. Bu
sinek larvalarnnin olusturdugu miyaz olgularina, diger sinek ailel-
erinin olusturdugu miyaz olgularindan daha fazla rastlanmaktadir.
Turk ve ark. (11) 2006 yilinda Sarcophaga sp. olusturdugu bir nazal
miyaz, Yazar ve ark. (12) 2005 yilinda Sarcophaga sp. olusturdugu
bir nozokomiyal oral miyaz, Bayindir ve ark. (13) 2010 yilinda Wohl-
fahrtia magnifica'nin neden oldugu bilateral aural miyaz, Polat ve
ark. (14) 2016 yilinda Sarcophaga sp. olusturdugu iki orta kulak
miyaz olgularini bildirmiglerdir. Bunun nedeni bu sinek ailesinin
ovivipar olmasi ve eriskin disi sinegin kulucka kesesi icerisinde
gelisen canli larvalarin hizli bir sekilde disan birakmasidir. Besin
ile temas eden larvalar hemen gelisimini strdirmeye baslarlar.
Ovipar olan miyaz sineklerinde ise eriskin disi sinekler énce yu-
murtalarini uygun bir yere birakmalidirlar. Yumurtadan larvalarin
cikis suresi 22°C'de %50 nemde 10 ile 30 saat arasinda degisme-
ktedir (15). Miyazin olusabilmesi i¢in yumurtalardan larvalarin ¢ik-
masi gerekir. Eger bu zaman araliginda yaranin pansumani yapilir
veya yumurtanin birakildidgi kulak, burun, agiz, anis, Grogenital
gibi dogal bosluklara yikanir ise yumurtalar agcilmadan akip gide-
cek ve miyaz olugsmayacaktir.

SONUC
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Atovaquone-Proguanil ile Tedavi Edilen Rekrudesens Plasmodium

falciparum Sitmast: Olgu Sunumu

A Case of Recrudescence Plasmodium falciparum Malaria Treated with Atovaquone—Proguanil
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0oz

Sitma, enfekte digi anofel cinsi sivrisenekler tarafindan taginan Plasmodium cinsi protozoolarin neden oldugu hayati tehdit edici olabilen
bir parazit enfeksiyonudur. Bir¢ok tlkede basarili sitma kontrol programlarina ragmen, yilda yaklasik 580.000 6lime neden olan 6nemli bir
kiiresel hastalik yiikii olmaya devam etmektedir. Ulkeler arasinda artan insan hareketliligi nedeniyle hastalik insidansi ve sorumlu olan tiirler
degiskenlik gosterebilir. Tedavi edilmedigi takdirde Plasmodium falciparum prognozu kétuddr, fakat erken tani ve uygun tedavi ile prognozu
cok iyidir. Bu yazida atovaquone- preguanil ile tedavi edilen Uganda kaynakli bir falciparum sitmasi olgusu sunduk.

Anahtar Sézciikler: Plasmodium falciparum, sitma, Uganda

Gelis Tarihi: 20.12.2017 Kabul Tarihi: 23.02.2018 Cevrimici Yayin Tarihi: 01.06.2016

ABSTRACT

Malaria is a potentially life-threatening disease caused by infection with the Plasmodium protozoa transmitted by an infective female
Anopheles mosquito. Despite successful control programs in many countries, malaria remains to be a major disease burden worldwide, with
approximately 584,000 deaths annually. The incidence of the disease and responsible species may differ due to increased human movements
between countries. Plasmodium falciparum infection carries a poor prognosis with a high mortality if untreated, but it has an excellent
prognosis if diagnosed early and treated appropriately. In the present study, we described a patient diagnosed with falciparum malaria and
treated with atovaquone—proguanil who had a history of traveling to Uganda.

Keywords: Plasmodium falciparum, malaria, Uganda
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GiRi§ rum, P. vivax, P. ovale ve P. malariae) oldugu bilinmekte ise

Sitma, Plasmodium tirleri ile enfekte disi anofel cinsi sivrisi- de son yillarda Gineydogu Asya llkelerinde ilk defa tanim-

neklerin insanlari 1sirmasi ile bulasan bir parazit enfeksiyonu- ~ anan maymun sitmasi olarak bilinen P knowlesimin de
dur. insanlarda zorunlu hiicre ici protozoon olan Plasmodium  insanlarda hastalik yaptigi gésterilmistir (1, 2). Turkiye'de
cinsinin insanlar enfekte eden 4 tirl (Plasmodium falcipa-  sitma etkeni olarak gorilen tir siklikla P vivax'tir (3) ancak
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tim Dulnya’da insan populasyonunun artan hareketleri ve bulasi-
ci hastaliklar arasindaki iligki nedeniyle tlkemizde de P. falcipa-
rum basta olmak lzere import sitma vakalari insidansi gittikge
artmaktadir (4-6). P. falciparum, ozellikle tropikal tlkelerde géru-
len, adir klinik tablolara yol acan, tim yastaki eritrositleri enfekte
eden ve ilaglara direncli olmasi nedeni ile énemi gittikge artan
sitma turtdur (7). Bu yazida artemether direnci oldugu disundi-
len Uganda kaynakli bir P. falciparum kaynakli sitma vakasi sun-
duk.

OLGU SUNUMU

On alti yaginda erkek hasta tim viicutta halsizlik ve yaygin eklem
agnisi sikayetleri ile hastanemize bagvurdu. Hastanin hikayesin-
den; 2 ay 6ncesinde Uganda'ya seyahat icin gittigi, atovaquan
250 mg/preguanil 100 mg profilaksisi diizenli olarak kullanmasi-
na ragmen P. falciparum sitmasi oldugu ve 3 giin sire ile arte-
mether 20 mg/lumefantrin 120 mg kullandigi &grenildi. Ayrica bir
ay 6nce tekrar Uganda'ya seyahat icin gittigi ve orada bulundu-

v

| .

Resim 1. ince damla preparatinda P, falciparum yiizik formu
formu

Ju siire boyunca sitma profilaksisi almadidi ve P. falciparum sit-
masi tanisi ile damardan tedavi aldidi ancak ilacinin adini bilme-
digi 6grenildi. Hastanin fizik muayenesinde; genel durumu orta,
halsiz gériniminde, vicut sicakhdi 37,5, nabiz 70/dk, solunum
sayisi 16/dk, kan basinci 110/70 mmHg idi. Batin muayenesinde
hastanin karacigeri kot altinda 1 cm ve dalagdi kot altinda 3 cm ele
geliyordu. Diger sistem muayeneleri normal olan hastanin fizik
muayene ile ates odadi saptanamadi. Laboratuvar incelemele-
rinde; hemoglobin 15,4 g/dL, beyaz kire (WBC) 3150/mms,
trombosit sayisi 149.000/mm?3, eritrosit sedimentasyon hizi (ESR)
5 mm/saat, C-reaktif protein (CRP) 20,7 mg/L (0-4), direkt biliru-
bin 0,6 mg/dL (0-0,5), indirekt bilirubin 1,2 mg/dL (0-1), total
bilirubin 1,8 mg/dL (0-2) idi. Hastanin karaciger ve bobrek fonk-
siyon testleri, koagilasyon parametreleri ve tam idrar analizi
normal olarak saptandi. Periferik yaymasinda eritrosit morfolojisi
normokrom normositer ve hemoliz bulgusu yoktu. Endemik bdl-
geye seyahat 6ykisU olan hastadan Halk Saghgr Mudirluga
Sitma Birimine kalin damla ve ince yayma icin kan érnegi génde-
rildi. Hastanin Giemsa boyasi ile boyanan kalin damla ve ince
yayma preparatlarinda P. falciparum'un ylzik sekli goéruldi
(Resim 1). Hastaya falsiparum sitmasi tanisi ile artemether 20 mg/
lumefantrine 120 mg'lik tabletten ilk iki dozu 8 saat ara ile sonra-
ki dozlar 12 saat ara ile olacak sekilde baslandi. Tedavinin 3.
glnlinde atesi devam eden hastadan alinan kontrol tam kan
sayiminda; WBC: 2.530/mm?3 ve trombosit sayisi 67.000/mm? idi.
Hastanin kontrol tam kan sayimina gore artemether tedavisine
direngli olabilecegi dustinildi ve atovaquone 250 mg/proguanil
100 mg tedavisi toplam 3 giin (2x2 tablet/giin) olmak Uzere bas-
landi. Tedavinin 3. giinlinde kontrol beyaz kire degeri 2760/
mm3, trombosit sayisi 174.000/mm? olan hastanin karaciger ve
dalak bulyUkligu geriledi. Hastanin kontrol kalin damla ve ince
yayma preparatlarinda parazit goérilmedi ve yatiginin altinci
glinlinde taburcu edildi. Hasta taburculuk sonrasi kontrole gel-
medigi icin tekrar kontrol tam kan sayimi gérilemedi.

TARTISMA

Dinya genelinde sitma kontrol programlarinin kapsami ve finans
olanaklar oldukg¢a gelismis ve sonugta sitma hastaliginin insidans
ve mortalitesinde belirgin azalma gérilmustdr. 2000 yilinda sitma
bulaginin devam ettigi 106 Ulkeden 64'G Milenyum Kalkinma
Hedefleri'nde sitma insidansini tersine ¢evirme hedefini gercek-
lestirmektedir. Global tahmini sitma vakasi insidans oranlari, 2000
ve 2013 yillari arasinda %30 azalirken tahmini 8lum hizi %47 dustd.
Sitma savasi konusunda bu muazzam ilerlemelere ragmen dinya
Uzerinde hala milyonlarca kisi sitma igin risk altinda bulunmakta
ve her yil yaklasik olarak 198 milyon yeni vaka ve 584.000 &lim
ortaya ¢ikmaktadir (8). Diinya genelinde sitma insidansinin, 2010-
2016 yillar arasinda risk altindaki nifusta yaklagik %18 oraninda
azaldigi tahmin edilmektedir. Daha fazla sayida Ulke sitma elimi-
nasyon ¢aligmasinda ilerlemis ve 2010 yilinda 44 (lke vaka sayisi-
nin 10.000'den az oldudunu bildirmistir. 2016 yilinda Kirgizistan ve
Sri-Lanka Diinya Saglik Orgiitii (DSO) tarafindan sitmasiz Glkeler
olarak sertifikalanmistir. Ancak DSO verilerine gdre 2016 yilinda
hala toplam 216 milyon sitma vakasi oldugu ve diinya genelinde
445.000 kisinin sitma nedeniyle hayatini kaybettigi bilinmektedir.
DSO verilerine gére hastalik yiikiiniin ve dliimlerin en sik oldugu
bélge Sahra alti Afrika Ulkeleridir ve sitma vakalarinin %88'i ve
tim  olimlerinin %90'u  Afrika kitasinda gorilmektedir (9).
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Ulkemizde 2002 yilinda toplam sitma vaka sayisi 10.224 iken yillar
icerisinde devam eden sitma savas politikalar sayesinde 2010
yilinda toplam vaka sayisi 87, 2013 yilinda ise cogunlugu yurt disi
kaynakli vakalar olmak Uzere toplam vaka sayisi 285 olarak bildi-
rilmistir. 2010-2013 yillarinda yerli sitma vakalarinin tamami niiks
vaka olup yerli yeni vaka sayisi sifirdir. Ulkemizde 2014 ve 2015
yillarinda yerli sitma vakasi gérilmemistir (10). Ulkemizde var
olan yerli vakalar cogunlukla Glneydogu Anadolu bdlgesinde
gorllmektedir ve vakalarin tamaminda yerli sitma etkeni P
vivax'tir (3, 11). Ancak son zamanlarda artan Ulkeler arasi ulagim
nedeniyle Ulkemizde falsiparum sitmasi orani gittikge artmakta-
dir (4-6).

Sitmada klinik bulgular konagin sitma spesifik immiin durumuna
ve enfekte eden Plasmodium tirine baglidir. Siddetli titremenin
eslik ettigi ates ndbetleri sitmanin temel 6zelligidir ve tipik olarak
bol terleme ile sonlanir. Ayrica bas agnsi, kas ve eklem agnsi,
karin agnisi, kusma ve ishal gibi spesifik olmayan sikayetler de
gorllebilir. P falciparum ile enfekte olan kisilerde ciddi hastalik
riski diger Plasmodium tdrlerinden daha siktir. Falsiparum sitma-
sinin; serebral malarya, ciddi anemi, solunum sikintisi, bébrek
yetmezligi, laktik asidoz ve agdir trombositopeni gibi agir kompli-
kasyonlari bulunmaktadir. Eger tedavi edilmezse 24 saat icinde P,
falciparum sitmasi 6limle sonuglanabilen adir hastaliga ilerleye-
bilir. Bu nedenle erken tani ve uygun tedavinin baslanmasi
onemlidir (1, 12). Bizim hastamizin atege eslik eden yaygin eklem
agnisi sikayeti ile 16kopeni ve trombositopenisi vardi.

Sitma tanisinda en dnemli basamak, endemik bdlgelere seya-
hat 6ykisU olan her hastada ayirici tanida distnmektir (1, 4, 12).
Gundmdizde hala sitma tanisi igin altin standart Giemsa boyasi
ile boyanmis periferik kan érnegdinin mikrobiyolojik olarak ince-
lenmesidir. Kalin damla boyama, en sensitif tetkik olmakla bir-
likte tlr tayini icin siklikla ince yaymalar kullanilir (13).
Mikroskobik teknikler, miks enfeksiyonlarda, parazit morfolojisi-
nin antimalaryal ilaglarla degistigi durumlarda ya da parazit
yuki distk (<100 parasit/mL) oldugunda basarisiz olabilir. Bu
durumda polimeraz zincir reaksiyonu ile parazitin nikleik asitle-
rinin tespit edilebilmesi alternatif tani olarak kullanilabilir.
Bunun disinda tanida, kandaki parazitin antijenlerinin tespiti
icin immino-kromatografik temele dayali olan ¢esitli hazir kitler
de kullanilabilir. Bu antijen tayin testleri 15-20 dk icinde sonug-
lanir ve mikroskobik tetkik icin deneyimli personel bulunmadi-
ginda tercih edilebilir (1, 13, 14).

Sitma tanisi dogrulandiktan sonra, uygun tedavi stratejisini
olusturmak icin komplikasyon varligr ya da agir sitma olup
olmamasinin yani sira sitmanin kazanildigi bélge ve profilaksi
alip almadigi gibi bircok faktor gézden gecirilmelidir. Ayrica
kullanilan antimalaryal ilaglara diren¢ durumu da tedavi planla-
nirken dikkate alinmalidir (12). Uganda’da vakalarin %85'inden
daha fazlasinda etken P. falciparum'dur ve bu bdlgede klorokin
direnci oldukga 6nemli bir sorundur (15). Artemether ile tek
basina veya kombinasyonlu tedavi DSO tarfindan iyi tolere edi-
lebilir ve etkinligi yiksek oldugu icin P. falciparum turlerinin
yodun oldugu ve diren¢ sorunun yiiksek oldugu bolgelerde
onerilmektedir. Ancak Kambogya, Lao Demokratik Halk
Cumbhuriyeti, Myanmar, Tayland ve Vietnam gibi Ulkelerde P
falciparum turlerinde artemether temelli ilaclara direng tespit

edilmistir (8). Atovagquone-proguanil, ¢coklu ilag direnci olan, P,
falciparum kaynakl komplike olmayan sitma tedavisinde kulla-
nilabilir. Artemether bilesikleri ile karsilastinldiginda parazit kli-
rensi yavastir ancak bildirilen diren¢ oranlan oldukca dustk
oldugu icin cok ilag direncli falsiparum sitmasi tedavisinde kul-
lanilabilir (12). Tedavi sirasinda sitma kliniginin yeniden ortaya
cikmasi, tedaviden sonra relaps veya rekrudesens sonucu orta-
ya cikabilir. Pvivax ve P. ovale'nin karacigerde sakl kalabilen
hipnozoit formlan baslangi¢ tedavisinden aylar sonra relapslara
neden olabilir. Pfalciparum sitmasinda ise, yetersiz yada etkisiz
tedavi ve konakgi badisikligr gibi faktérler nedeniyle kan dola-
siminda kalabilen ¢ok dustk seviyede parazit popllasyonu
nedeniyle, tetikleyici durumlar sonrasinda rekrudesens gorile-
bilir (6, 7). Uganda kaynakh Pfalciparum sitmasi olan hastamiz-
da tedavide ilk se¢enek olarak klorokin direnci bu bdlgede
yaygin oldudu icin artemether kombinasyonlu tedavi tercih
edilmisti. Ancak hastamizin tedavi altinda devam eden trombo-
sitopeni ve |6kopenisi olmasi nedeniyle, artemether bilesigine
yanitsiz olan rekrudesens dislnuUlerek tedavi atovaquone ile
degistirildi ve tedavi sonucunda hizla klinik dizelme géraldd.

SONUC

Endemik bdlgelere seyahat dykisu olan kisilerde ates, halsizlik,
eklem agnsi gibi spesifik olmayan sikayetlerin varliginda sitma
mutlaka distiniilmelidir. Ulkemizde sitma olgu insidansi giderek
dlismus ve yerli sitma vakalan bildirilmemekle birlikte, diger tir-
lere gore oldukca agir seyirli olan P. falciparum sitmasi insidansi
gittikge artmistir. Bu nedenle sitma tanisi distundldiginde teda-
vi yonetiminde hastanin paraziti kazandigi bélgedeki etken tir
ve ilag direngleri gz dntine alinmalidir. Tedavi basarisizhdr duru-
munda olasi nedenler hizlica dederlendirilip etkin tedavi baslan-
masi hayat kurtaricidir.
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Detection of 7oxoplasma gondii in a Eurasian Badger (Meles meles)
Living in Wildlife Areas of Izmir, Turkey

[zmir Dogal Hayatinda Yasayan bir Avrasya Porsugunda (Meles meles) Toxoplasma gondii’ nin
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ABSTRACT

Toxoplasma gondii is an obligatory intracellular protozoon parasite that causes toxoplasmosis in humans and all warm-blooded animals. In this study,
we aimed to investigate the presence of T. gondii DNA in a Eurasian badger (Meles meles) that was found dead in the wildlife area of lzmir. According
to the results of real time polymerase chain reaction, T. gondii REP gene was found to be positive in the Eurasian badger brain homogenate. In conc-
lusion, Eurasian badger, a known carnivore, can be a potential source of toxoplasmosis in the natural settings of lzmir, Turkey.
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Oz

Toxoplasma gondii, insanlarda ve tiim sicakkanli hayvanlarda toksoplazmozise neden olan zorunlu hiicre ici protozoon bir parazittir. Bu ¢alismada,
Izmir'in yaban hayatinda 6lu olarak bulunan bir Avrasya porsugunda (Meles meles) T. gondii DNA varliginin arastirilmasi amaclanmistir. Real time Po-
limeraz Zincir Reaksiyonu (PZR) sonucuna gére T. gondii REP geni Avrasya porsugunun beyin homojenatinda pozitif bulunmustur. Sonugta 6nemli bir
etobur olan Avrasya porsugunun Izmir'in dogal ¢evresinde potansiyel bir toksoplazmoz kaynagi olabilecegi gosterilmistir.

Anahtar Kelimeler: Avrasya porsugu, Meles meles, PZR, Toxoplasma gondii, Turkiye

Gelis Tarihi: 08.02.2018 Kabul Tarihi: 10.04.2018

INTRODUCTION environmental conditions and meat containing tissue cysts
are the main factors that spread the infection among wild
animals (2, 3). The Eurasian badger (Meles meles) belonging
to the family Mustelidae lives in Europe and Eurasia located

in the northern hemisphere. Although the Eurasian badger is

Toxoplasma gondii is an obligatory intracellular protozo-
on parasite that causes toxoplasmosis in humans and all
warm-blooded animals (1). T. gondii has a complex life cy-
cle including sexual and asexual reproductive phases. Fe-

lines are the definitive host that oocyst formation occurs classified as a carnivore; these animals also feed on a wide

through sexual reproduction. Also, tachyzoite and tissue
cyst (bradyzoites) production occurs through asexual re-
production in felines and other intermediate hosts such as
mammals and birds (1). Oocysts which are highly resistant to

variety of plants (4). In some previous studies conducted in
Europe, toxoplasmosis was detected in Eurasian badger us-
ing serological methods and/or conventional or nested poly-
merase chain reaction (PCR) methods (5-10). In this study,
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Figure 1. a, b. Results of real-time PCR targeting T. gondii REP gene (a) Quantification and (b) Melting Curve Analysis

using real-time PCR, we aimed to investigate the presence of T.
gondii in a Eurasian badger that was found dead in the wildlife
area of Izmir located in the Aegean region of Turkey.

CASE REPORT

A Eurasian badger was found dead in wild life of izmir located in
the Aegean region of Turkey and was brought to izmir Natural
Life Park. On external examination, no pathological sign was de-
tected on the body, fur, nails, and eyes. Only ticks were detected
on the skin of the animal. Furthermore, no macroscopic abnor-
mality was observed on necropsy of the abdomen and chest cav-
ity. All experiments were performed under the instructions and
approval of the Institutional Animal Care and Use Committee of
Ege University for animal ethical norms (Permit number: 2014-
16).

To investigate the presence of T. gondii in the Eurasian badger,
brain tissue was homogenized as previously described (11). Brief-
ly, the brain was removed by opening the skull using a costatome
and was homogenized in sterile 0.9% NaCl using a blender (War-
ing, USA). During the homogenization process, 125 mL 0.9%
NaCl was used for 10 g tissue. After homogenization, 0.5 g of
trypsin (BD sciences, USA) was added to the homogenate and
incubated at 37°C for 75 min using an incubator shaker (New
Brunswick, USA). Later, the homogenate was filtered into a 50
ml falcon tube using two-layered sterile gauze and was centri-
fuged for 15 min at 910 g. After this process, the supernatant was
discarded and the pellet was washed two more times with 0.9%
NaCl. Following the last centrifugation, the supernatant was dis-
carded, and DNA extraction from the pellet was performed us-
ing QlAamp DNA mini kit (Qiagen, USA).

T. gondii REP gene (Genebank Accession no: AF146527) was am-
plified using real-time PCR as previously described (11). To amplify
a 134 bp gene fragment, the primers (F: 5-~AGGCGAGGGTGAG-
GATGA-3' and R: 5-TCGTCTCGTCTGGATCGCAT-3") and hy-
bridization probes [5'-GCCGGAAACATCTTCTCCCTCTCC-3'-FL
and 5-640-CTCTCGTCGCTTCCCAACCACG-3' (Metabion, Ger-
many)] were used. Real-time PCR was performed using LightCy-
cler 1.5 Real Time instrument with LightCycler software, version
4.1 (Roche, Germany). T. gondii genomic DNA, which was diluted
from 10¢mL to 10'/mL, and distilled water were used as positive

and negative controls, respectively. According to the quantifica-
tion and melting curve analysis (Figure 1), T. gondii REP gene was
positive in the Eurasian badger brain homogenate.

DISCUSSION

In Turkey, it is well known that badgers particularly inhabit the
regions of Adana, Adapazari, Ankara, Aydin, Balikesir, Bingdl,
Burdur, Denizli, Eskisehir, Isparta, Kahramanmaras, Konya, Mer-
sin, Mugla, Ordu, Trabzon, and Zonguldak. Furthermore, bad-
gers live throughout Anatolia as well as Thrace region of Turkey
and can live up to an altitude of 2000 m (12). In this study, a
dead Eurasian badger was found in the wildlife area of Borno-
va-izmir located in the Aegean region of Turkey. It was thought
that investigations on this animal may provide new data for
those who work in the field of animal ecology. On the other
hand, the presence and/or frequency of T. gondii in various
wild animals is currently being investigated to reveal the animal
species that helps spread the parasite and to determine the
potential source of toxoplasmosis in nature. The presence of
T. gondii has been detected in the Eurasian badger in previous
studies conducted in UK, Spain, Portugal, Slovakia, and Poland;
these studies have shown the presence of anti-Toxoplasma
antibodies and/or used conventional or nested PCR methods
to show the presence of T. gondii (5-10). The presence of T.
gondii has been reported in various wild animals belonging to
the family Mustelidae, such as mink (Mustela vison), river otters
(Lontra canadensis), southern sea otters (Enhydra lutris nereis),
black-footed ferrets (Mustela nigripes), stone marten (Martes
foina), pine marten (Martes martes), ferret (Mustela putorius
furo), Eurasian otter otters (Lutra lutra), and polecat (Mustela
putorius), using microscopy, in vitro cultivation, and serological
methods (6, 13-16).

CONCLUSION

In this study, T. gondii REP gene was detected for the first time
in a Eurasian badger that is found in Turkey using real-time PCR.
This result showed that T. gondii is capable of infecting the Eur-
asian badger and causing chronic infection. Since chronically
infected animals are accepted as a potential source of toxoplas-
mosis, the Eurasian badger can also be a source for the transmis-
sion of toxoplasmosis in the natural setting of Izmir, Turkey.
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