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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.

Bas Editor: Prof. Dr. Yusuf Ozbel
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Turkish Journal of Parasitology (Turkiye Parazitol Derg) is the double-blind peer-re-
viewed, open access, international publication organ of Turkish Society for
Parasitology. The journal is a quarterly publication, published on March, June,
September and December and its publication languages are Turkish and English.

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

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

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

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

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

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

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

Each individual listed as an author should fulfill the authorship criteria recommend-
ed by the International Committee of Medical Journal Editors (ICMJE - www.icmje.
org). The ICMJE recommends that authorship be based on the following 4 criteria:

1 Substantial contributions to the conception or design of the work; or the acqui-
sition, analysis, or interpretation of data for the work; AND

Drafting the work or revising it critically for important intellectual content; AND
Final approval of the version to be published; AND

Agreement to be accountable for all aspects of the work in ensuring that ques-
tions related to the accuracy or integrity of any part of the work are appropri-
ately investigated and resolved.

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

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

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

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

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

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

Statements or opinions expressed in the manuscripts published in Turkish Journal
of Parasitology reflect the views of the author(s) and not the opinions of the editors,
the editorial board, or the publisher; the editors, the editorial board, and the pub-
lisher disclaim any responsibility or liability for such materials. The final responsibil-
ity in regard to the published content rests with the authors.
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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
should be listed. If there are seven or more authors, the first six authors should be
listed followed by “et al.” In the main text of the manuscript, references should be
cited using Arabic numbers in parentheses. The reference styles for different types
of publications are presented in the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovié M, Gajovié O, Lazi¢ Z,

et al. Impact of imaging diagnostics on the budget — Are we spending too much?
Vojnosanit Pregl 2013; 70: 709-11.

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

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

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

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data 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. pp.1561-5.

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

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

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

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

Manuscripts Published in Electronic Format: Morse SS. Factors in the emergence of
infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm.
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followed by the author’s reply and line numbers where the changes have been
made) as well as an annotated copy of the main document. Revised manuscripts
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OZGUN ARASTIRMALAR / ORIGINAL INVESTIGATIONS

240 Koyun Orijinli Polimorf Niikleer Lékositlerde Toxoplasma gondii'ye Karsi Sekillenen Hiicre Digi Tuzagin Kantitatif
Analizinde Picogreen ve Sytox Orange Boyalarinin Karsilastiriimasi
Comparison of Picogreen and Sytox Oran?e Stains in Quantitative Analysis of Extracellular Trap Formed against Toxoplasma
Gondii in Polymorphonuclear Leukocytes from Sheep
Percem Atan, Kader Yildiz

245 The Importance of Checking Leishmania Promastigotes Viability in the Proteomic analysis of Secretions
Sekresyonlarin Proteomiks Analizinde Leishmania Promastigotlarin Canliliklarinin Kontrol Edilmesinin Onemi
Sajad Rashidi, Kurosh Kalantar, Davood Rostamzadeh, Gholamreza Hatam

249  Farkli Sivi Besiyerlerinde Trypanosoma cruzi'nin Ureme Yogunluklarinin Karsilastinlmasi ve Kriyoprezervasyonu
Comparison of Reproduction Densities in Different Liquid Media of Trypanosoma cruzi and Cryopreservation
Ahmet Ozbilgin, Tugba Kaya, Ibrahim Cavus, Ahmet Yildinm, Necati Ozpinar

254 Gastrointestinal Sistem ve Dermatolojik Yakinmalari Olan Hastalarda Blastocystosis Prevalansi ve Blastocystis Spp.
Yogunlugunun Semptomatolojiye Etkisi
The Prevalance of Blastocystosis among Patients with Gastrointestinal and Dermatologic Complaints and Effects of
Blastocystis Spp. Density on Symptomatology
Varol Tunali, Eylem Akdur Ozturk, Aysegul Unver, Nevin Turgay

258 Nigde Yoresi Giivercinlerinde (Columba livia) Kan Protozooonlarinin Yayginlig
Prevalence of Haemoprotozoans in Pigeons (Columba livia) in Nigde Province
Bilge Karatepe, Mustafa Karatepe

262  In-vitro anthelmintic effects of aqueous and ethanolic extracts of Marrubium vulgare leaves against bovine digestive
strongyles
Marrubium vulgare (karaderme) yapraklarinin sulu ve etanolik ekstraktlarinin sigir sindirim strongilozuna kars in-vitro
antelmintik etkileri
Lotfi Moussouni, Mokhtar Benhanifia, Abdelhanine Ayad

268 Direkt Bakida Tanimlama Zorlugu Yasanilan Dért Parazit';rgin Alternatif Bir Yaklasim
Alternative Staining Method for Four Parasites that are Difficult to Identify through Direct Inspection
Koray Oncel

277 Kis Aylarinda Evcil Kedi ve Képeklerdeki Pire (Siphonaptera: Pulicidae) Enfestasyonlari ile ilgili Antalya, Tiirkiye'den Bir
Arastirma
A Research about Flea (Siphonaptera: Pulicidae) Infestation on Domestic Cats and Dogs in Winter Months, from Antalya,
Turkey
Gokege Coskun, Hiiseyin Cetin

281 Assessment of Entomological Remains From Soil Samples Collected From a Pig (Sus scrofa domestica) Carcass
Decomposition Site After 13 Years .
On Ug Yil Sonra Domuz Leginin (Sus scrofa domestica) Dekompozisyon Bolgesinden Toplanan Toprak Orneklerindeki
Entomolojik Kalintilarin Degerlendirilmesi
Halide Nihal A¢ikg6z, Eser Ethem ligit, Meriem Taleb
OLGU SUNUMLARI / CASE REPORTS

286 Molecular Identification and Clinicopathological Findings of Hepatozoon sp. Infection in a Cat: First Report from Turkey
Bir Kedide Hepatozoon sp. Enfeksiyonunun Molekiiler Identifikas]vonu ve Klinikopatolojisi: Tiirkiye’den llk Rapor
Gulten Emek Tuna, Serkan Bakirci, Ceren Dinler, Gizem Battal, Biilent Ulutas

290 Bir Mongolian Gerbilde (Meriones Unguiculatus) Dentostomella translucida Schulz ve Krepkorgorskaf'a, 1932
Dentostomella translucida (Gerbil Pinworm) Infection in Mongolian Gerbil (Meriones Unguiculatus) Schulz and
Krepkorgorskaja, 1932
Adnan Ayan, Metin Pekagirbas, Siileyman Aypak, Tiilin Karageng
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2018 yilinin son sayisini iki tanesi yurtdisindan gelen calismalari icerecek sekilde 9 6zgiin arastirma makalesi ve 2 olgu
sunumu olmak tzere 11 makale ile ¢cikarmaktayiz.

Ozgiin arastirmalarda, dokularda yerlesen protozoon parazitlerden Toxoplasma, Leishmania ve Trypanosoma ile iic il-
ging calisma bulabilirsiniz. Ulkemizde de 6nemi giderek artmaya baslayan blastocystisis prevalansi ile ilgili bir calisma,
glivercinlerdeki kan prtozoonlarinin durumunu inceleyen Nigde ilimizden bir arastirma da bu sayida yer almaktadir.
Direkt bakida taninma zorlugu bulunan doért parazit ile ilgili detayli bir arastirma ile 6zellikle kedi ve képeklerde so-
runlar yaratan pire enfestasyonlari ile ilgili nadir rastlanabilecek bir calismaya, ayrica yine ilging bir konu olan toprak
orneklerindeki entomolojik kalintilari inceleyen bir arastirma bu sayimizda yayinlanmaktadir.

HIV ile toxoplasmosis, sitma ve bagirsak protozoonlarinin iliskisini inceleyen ¢ ayri makale, Mersin ilindeki kutanéz
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 giive
sineklerinin molekuler karakterizasyonunu igeren detayli bir aragtirmaya da yer verilmistir.

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

Dergimizin yazim kurallari daha da detaylandirilarak yenilenmistir. Makalelerin hazirlanmasi sirasinda bu kurallara
uyulmasi, makalelerin sisteme ylklenmesi sirasindaki slreci 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 siirecinde biyik énem tasidigini yeniden belirt-
mek isterim. Bilim alanimizin en dnemli unsurlarindan ve bizleri giiglendiren araglarindan biri olan “Turkiye Parazitoloji
Dergisi”nin bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararli olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Edit6r
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We present you the last issue of 2018 with a total of 11 studies, including 9 original research articles, two of which
are from abroad, and 2 case reports.

In the original research articles, you can find three interesting studies about Toxoplasma, Leishmania and Trypano-
soma, which are among protozoon parasites located in tissues. A study on the prevalence of blastocystis, which is
becoming more and more important in our country, and another study from the province of Nigde, which examines
the status of blood protozoans in pigeons, are also included in this tissue. A detailed study on four parasites which
are difficultly identified in direct examination, a rare study on flea infestations that cause problems particularly in
cats and dogs, and an interesting study on the entomological remains in soil samples are also published in this issue.

This issue also includes three different articles examining the relationship between HIV and toxoplasmosis, malaria
and intestinal protozoa, one article about the modeling of cutaneous Leishmaniasis in the province of Mersin, and
one article focusing on cystic Echinococcosis in our eastern cities. In the area of entomology, there are articles on pe-
diculus capitis, bird louse, and Culex pipiens. Moreover, this issue includes a detailed study examining the molecular
characterization of moth flies.

In the case reports, two cases on different subjects, 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 re-emphasize 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 compo-
nents 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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Koyun Orijinli Polimorf Niikleer Lokositlerde 7oxoplasma gondii’ye
Karsi1 Sekillenen Hiicre Disi Tuzagin Kantitatif Analizinde Picogreen

ve Sytox Orange Boyalarmin Karsilastirilmasi

Comparison of Picogreen and Sytox Orange Stains in Quantitative Analysis of Extracellular
2 ) g J

Trap Formed against 7oxoplasma gondii in Polymorphonuclear Leukocytes from Sheep

Percem Atan’, Kader Yildiz?
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Cite this article as: Atan P, Yildiz K. Comparison of Picogreen and Sytox Orange stains in quantitative analysis of extracellular trap formed against
Toxoplasma gondii in polymorphonuclear leukocytes from sheep. Turkiye Parazitol Derg 2018; 42(4): 240-4.

oz

Amag: Bu calismada in vitro sekillenen hiicre disi tuzak yapilarinin omurgasini olusturan DNA'nin kantitatif dlciminde iki ekstraselltler DNA boyasinin
(Sytox orange ve Picogreen) etkinliginin karsilastirlmasi amaglanmistir. Bu amagla koyun polimorf nikleer I8kosit (PMN)-Toxoplasma gondii takizoit
kiltlri model olarak alinmistir.

Yéntemler: Calisma kapsaminda koyunlardan izole edilen PMN ve T. gondii takizoitleri farkli strelerde (30, 60, 90 ve 120 dakika) inkibe edilmis ve
reaksiyon sonucunda aciga cikan ekstraselltler DNA iki farkli boya ile boyanarak él¢tlmustar.

Bulgular: Calisma sonucunda 30 dakikalik inkubasyon disindaki (p=0,014) inkubasyon surelerinde agiga ¢ikan DNA'nin él¢imi bakimindan iki boya
arasinda istatistiksel fark bulunmamistir (p>0,05).

Sonug: |ki boya arasinda 30. dakikadaki boyanma farkliligi dnemli bulunmustur. Bu durumun sebebinin kullanilan boyaya ait boyama 6zelligi ile ilgili
olabilecegi distinulmustir. In vitro netosis calisan arastiricilarin kisa streli inkubasyon sonucunda sekillenen ekstraselliler DNA'nin kantitatif analizinde
iki farkl boya kullanmalari énerilmistir.

Anahtar Kelimeler: Hiicre disi tuzak olusumu, nétrofil 18kosit, Picogreen, Sytox Orange

Gelis Tarihi: 20.03.2018 Kabul Tarihi: 17.05.2018

ABSTRACT

Objective: The present study aimed to compare the effectiveness of two extracellular DNA dyes (Sytox Orange and PicoGreen) in quantitative
measurement of the DNA that forms the backbone of the extracellular trap structures in vitro. Toward this aim, the co-culture of polymorphonuclear
leucocytes (PMNs) and Toxoplasma gondii tachyzoites isolated from sheep was selected as model.

Methods: T. gondii tachyzoites and PMNs isolated from the sheep were incubated for varied durations (30, 60, 90 and 120 min); the extracellular DNA
released following this incubation was stained using two different dyes.

Results: In the present study, no statistical significant difference was observed between the two extracellular DNA dyes with regard to the measure-
ment of extracellular DNA released for all the incubation durations (p>0.05), except for the 30-min incubation (p=0.014).

Conclusion: There was a statistically significant difference at 30 min incubation time. This difference may be attributed to the staining properties of the
dye. Researchers studying in vitro netosis are recommended to use two different extracellular DNA dyes for the quantitative analysis of extracellular
DNA formed during short-term incubation.

Keywords: Extracellular traps formation, neutrophil leucocytes, PicoGreen, Sytox Orange
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GiRiS (ookist icinde) olmak Uzere Ug farkl enfektif yagsam formuna
sahiptir (1). Heteroksen gelisme gdsteren T. gondii'nin yasam
cemberinde Felidae ailesi son konak, son konadi da kapsa-
ma gondii; takizoit, bradizoit (doku kisti icinde) ve sporozoit  yan pek cok omurgali canli arakonaktir (1, 2).

Zorunlu hiicre ici yasayan parazitik protozoon olan Toxoplas-
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Cok hicreli canlilar evrimleri stirecinde, mikroorganizmalarin yol
actigi enfeksiyonlardan korunmak, vicutlarinda cesitli sebeple-
re bagdl hasar gérmis ya da nekroze olmus hicrelerden arinmak
icin cesitli savunma mekanizmalari gelistirmistir (3, 4). Bunlardan
birisi ilk koruyucu tepkiyi olusturan, hizla gelisen ancak patojene
6zgulligu olmayan dogal bagisiklik, digeri ise olaya daha geg
katilan ancak, etken 6zgulligu olan ve etkin savunma saglayan
kazanilmis bagisikliktir (5).

Vicuda mikroorganizmalarin girmesini engelleyen dogal bagisik-
lik sisteminin fiziksel bariyerleri organizmanin ilk savunma hattini
olusturur (3). Burunda yer alan killar, dig ortama agik solunum ve
Ureme sisteminden salgilanan mukus, dis kulak kanalinda Ureti-
len salgi ile epitel hiicreler arasinda teskil etmis siki baglantilar
patojenin vicuda girmesini engellemek icin fiziksel bir bariyer
gorevi gorlr (3, 6). Bu fiziksel bariyerlere ek olarak ter, tukarik
ve gozyasinda bulunan enzimler, mide ve vaginadaki asit ortam,
sindirim kanalindaki hidrolitik enzimler patojenlerle savasta ilk sa-
vunma hattinin kimyasal bilegenlerini olusturur (6). Patojenler bu
ilk savunma hattini atlatmayi basardiginda devreye giren ikinci
savunma hatti olan hlcresel savunma, fagositoz ve antimikrobiyal
proteinlerinin aktivitesiyle patojenle miicadele eder (6).

Granulositler olarak da adlandirilan ve parcali ¢cekirdege sahip
olan polimorf nikleer I6kositler (PMN) g farkh hicre grubunu
barindinr; nétrofil, eozinofil ve bazofil. insan ve diger memelilerin
kan dolagiminda en fazla oranda bulunan nétrofiller (%60-70) yan-
gl bolgesine ilk ulagsan hiicrelerdir. Bu hicreler akut enfeksiyon
esnasinda patojene kargl konakta sekillenen ilk yanitta dnemli rol
oynar (7-9). Nétrofillerde patojene karsi Ug farkl yanit sekillenir;
fagositoz, degranllasyon ve hiicre digi tuzak geligsimi (10, 11).

Hucre digi tuzak olusumu, organizmaya giren patojenlere karsi ve
otoyangisal durumlarda gelismekte ve hlcreye ait DNA, histon-
lar, graniler proteazlar, diger sitoplazmik ve nikleer proteinleri
katildigi dogal bagisiklik mekanizmasidir (10, 12). Nétrofiller do-
lagimda en bol bulunan |dkositler oldugundan bu aktivite daha
cok nétrofillerle dzlestirilmis olsa da, mast hiicreleri, eozinofil ve
makrofaj gibi badisiklik sistemi hiicrelerinde de hiicre digi tuzak
olusumu gdzlenmistir (13-15). Hicre disi tuzak gelisimi yéninde
aktive olan nétrofillerde cekirdek, graniler icerik ve sitoplazma
birbiriyle kangir (10). Daha sonra hicre membrani pargalanarak
bulutumsu bir gériinime sahip hiicre digi tuzak yapilan sekille-
nir (12, 16, 17). Granuler icerikler tagiyan hiicre disi tuzak yapilar,
enfeksiyon bdlgesindeki patojenlerin vicutta yayilmasini engel-
lemekte ve antimikrobiyal etki gdstermektedir (12, 15).

Deneysel olarak in vitro ortamda sekillenen hicre digi tuzaklar
taramali elektron mikroskobu (SEM) ve floresans mikroskobu ile
gorulebilmektedir (10, 18). Ancak hiicre digi tuzaklarnin elektron
mikroskobu ile incelenmesinde bunlarin fibrin iplikgiklerinden
ayirt edilmesi oldukga guctir. Bunun yani sira histonlar, myelo-
peroksidaz ve kromatin iplikgcikleri gibi hiicre digi tuzak yapilarina
6zgl unsurlar bu mikroskopla ayirt etmek de mimkin olmamak-
tadir. Floresans mikroskop hiicre digi tuzaklarin kalitatif analizinde
basariyla kullaniimaktadir. Bu amacla kullanilan floresans boyalar
DNA'ya baglanabildiklerinden hicrenin kromatinini dolayisiyla
cekirdegini gorinir hale getirirler (3). Ayni zamanda histonlar,
MPO ve elastaz gibi unsurlar ilgili floresans isaretli antikorlar ile
boyanarak tespit edilebilir. In vitro ortamda sekillenen hicre digi

tuzaklarin kantitatif analizinde ise florometre ve flow sitometre
kullanilabilir. Bu cihazlar ézel floresans boya ile boyanmis protein,
RNA ve DNA konsantrasyonundaki floresans igimayi dlcer.

Hicre digi tuzak gelisimi Uzerine ¢alisan arastinicilarin in vitro
deneylerde sekillenen netosis esnasinda gelisen tuzaklarin kan-
titatif analizinde farkli DNA boyalan kullandiklar gérilmektedir
(19-32). Konuyla iligkin literatlirde hiicre digi tuzaklann kantitatif
analizinde kullanilan bu boyalarin etkinliginin karsilastinldigi ya-
yina rastlanmamustir. Bu calismada model olarak in vitro ortamda
T. gondii takizoitleri ile inkube edilen koyun PMN'inde gelisen
hiicre disi tuzak yapilan secilmistir. Bu modelde ekstraselluler
DNA'nin kantitatif analizi i¢in kullanilan iki farkli floresans boyanin
(Sytox Orange ve Picogreen) boyama etkinliginin karsilastinimasi
amaclanmistir.

YONTEMLER

Polimorf niikleer I8kositlerin izolasyonu

Calisma esnasinda koyunlara yapilan uygulamalar igin Kirk-
kale Universitesi Yerel Etik Kurulu'ndan gerekli izin alinmigtir
(02.02.2016 tarih ve 16/07 sayr). PMN'in izolasyonu amaciyla klinik
olarak saglikli gériinen 1 yas Gzeri koyunlarin (n=5) Vena jugu-
laris'inden uslline uygun sekilde EDTA'lI kan tuplerine kan or-
nekleri alinmig, % 0,2'lik PBS-EDTA solisyonu ile kanstirildiktan
sonra Biocoll solusyonu kullanilarak tabakalandirimistir. 22 °C'de
800xg hizda 35 dk slreyle santrifij sonrasi elde edilen PMN ara-
sindaki eritrositler hemolize edilmis, ozmotik dengeyi dizenle-
yebilmek icin 3 mL HBSS (10x) ilave edilerek santrifij edilmistir (4
°C, 400xg, 10 dk). Neubauer hiicre sayim kamarasi ile elde edilen
hicreler sayilmis ve RPMI-1640 kullanilarak 1 ml'lik hacimde 10¢
PMN olacak sekilde sulandirmistir. Elde edilen PMN'in canlihid
trypan blue solusyonu ile izole edilen PMN i¢inde nétrofil orani
ise Diff Quick boya solusyonu ile tespit edilmistir.

Toxoplasma gondii takizoitleri

T. gondii Rh susuna ait takizoitler Turkiye Halk Saghgi Kurumu'n-
dan elde edilmistir. Solisyonundaki takizoit sayisini belirlemek
icin Neubauer sayim kamarasi kullaniimis ve mL'de 10° takizoit
olacak sekilde RPMI-1640 kullanilarak sulandirmigtir.

PMN ve takizoitlerin in vitro kiiltliriinin yapilmasi

PMN ile takizoit suspansiyonu 1:1 oraninda steril reaksiyon tlpu
icinde alinmistir. Calismada pozitif kontrol olarak Zymosan ile
aktive edilen PMN, negatif kontrol olarak da herhangi bir kim-
yasalla kargilasmamig PMN kullaniimistir. Calismada deney grup-
lar reaksiyon tipleri ile negatif ve pozitif kontrol érekleri 37°C
sicaklikta %5 CO, iceren steril inkiibatore alinmig ve 30, 60, 90 ve
120 dk sureyle inkube edilmistir.

Ekstraselliiler DNA'nin boyanmasi ve kantitatif dl¢iimii

Koyun PMN'i ve takizoit kiltirlerinin (1:1 oranda) her bir inkibas-
yon slresinin bitiminde reaksiyon tiplerine MNase (5 U) eklen-
mis ve 15 dk stireyle ayni kosullarda inkibatérde tutulmustur. Bu
stire sonunda reaksiyon tipleri santrifij edilmistir (4 °C, 300xg, 7
dk). Santrifljj sonrasinda her bir reaksiyon tipindeki stipernatant
96'lik immunpleytin kuyucuklarina aktanlmistir. Her bir reaksiyon
tuplnden cift kuyucuk caligilmigtir

inkubasyon esnasinda acida cikan ekstraselliler DNA'nin kanti-
tatif 8lgimi icin kuyucuklardan birine Sytox orange boya solUs-
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yonu, diger kuyucuga ise Picogreen boya sollsyonu eklenmistir.
Pleyt 10 dk streyle 15tk gdrmeyecek ortamda inkiibe edildikten
sonra florometreye yerlestirilmis ve 355/460-485/538 excitation/
emmision araliginda okutulmusgtur. Bu caligma farkli zamanda beg
kez tekrarlanmistir.

istatistiksel Analiz

Calisma sonucunda elde edilen veriler tanimlayici istatistiksel
metodlar (ortalama, standart sapma, medyan, frekans, oran,
minimum, maksimum) ile degerlendirilmistir. Hesaplamalar icin
The Statistical Package for the Social Sciences (SPSS) for Win-
dows, version 21 (IBM Corp.; Armonk, NY, ABD) istatistik paket
programi ve NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) programi kullanilmistir. Normal dagilim
gbstermeyen parametrelerin iki grup kargilagtirmalarinda Mann
Whitney U test, lg ve Uzeri grup karsilastirmalarinda ise Krus-
kall Wallis test kullanilmistir. Normal dagilim géstermeyen para-
metrelerin takiplerinin incelenmesinde de Friedman test ve ikili
karsilagtirmalarinda Wilcoxon Signed Ranks test kullaniimistir.
P degerinin <0,05 oldudu sonuglar istatistiksel olarak anlamli
kabul edilmistir.
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Sekil 1. Koyun PMN'i-T. gondii takizoit kiltdrinin cesitli
strelerde inkubasyonu esnasinda agiga cikan ekstraselliler
DNA'nin Picogreen ve Sytox Orange boya solusyonu ile
boyanmasi takininde florometre ile kantitatif olcimi (AU:
Arbitrary Unit).

BULGULAR

Koyunlara ait kan 6rneklerinen izole edilen PMN'in %95 oraninda
canl oldugu gtk mikroskobik muayene ile tespit edilmistir. Koyu
mavi renkte boyanmis parcali cekirdege sahip nétrofillerin izole
edilen PMN stogunda yogun oldugu (%97) belirlenmistir.

iki farkli ekstraselliler DNA boyasinin etkinligini belirlemek
amaciyla model olarak secilen koyun PMN'i ile T. gondii takizoit
kultirinde farkli inkubasyon strelerinde (30, 60, 90 ve 120 dk)
sekillenen ekstraselliler DNA miktan Sekil 1'de gérilmektedir.
Calisma sonucunda inkubasyon siresine bagdl (30. dk periyot
hari¢) acida cikan ekstraselliler DNAnin kantitatif dlciminde
iki boyanin etkinligi bakimindan istatistiksel anlamlilik bulun-
mamistir (p>0,05) (Tablo 1). Deneyde PMN: takizoit kiltlrinin
30. dakikasinda agiga ¢ikan DNA miktarinin Sytox orange boya
solusyonu kullanilarak dl¢tldiginde ayni deney sonuglarinin Pi-
cogreen boya solusyonu ile élcimiine gore daha ylksek veriler
elde edilmis, sonucun istatistiksel olarak anlamli oldugu belirlen-
mistir (p=0,014).

TARTISMA

Floresans mikroskopi in vitro gelisen hicre digi tuzaklarin izlen-
mesinde basari ile kullanilmasina ragmen bu tuzak yapilaninin
kantitatif analizinin de yapilmasi gerekmektedir. Bu amacla ya-
pilan florometrik analiz in vitro hazirlanan enfeksiyoz etken: PMN
kaltdrlerinin inkubasyonunda sekillenen netosis reaksiyonu esna-
sinda hicre digi alana ¢ikan DNA'nin kantitatif dl¢tlmesine da-
yanir. Bu reaksiyonda Picogreen, Sytox orange ve Sytox green
gibi cesitli extraselliler DNA boyalart kullanilmaktadir (21, 26, 30).
Bunlar hiicre digi alana ¢ikmig DNA'ya yiksek affiniteyle bagla-
nabilen, buna karsilik bitinligu bozulmamis hicrede yer alan
DNA'ya baglanamayan nitelikteki boyalardir (33).

Cesitli arastincilar tarafindan in vitro dizayn edilen deneysel ne-
tosis calismalarda sekillenen ekstraselliler DNA miktarinin kan-
titatif dlcimi amaciyla farkli boyalar kullanilmis ve ekstraselltler
boya tercihinde herhangi bir kriter ya da 6zellik belirtilmemistir
(19-32). Bu boyalarindan birisi Picogreen'dir (20, 22, 24, 26, 29).
Guimaraes-Costa ve ark. (20), insandan elde ettikleri PMN'i Le-
ishmania amazonensis promastigotlari ile in vitro kiltire etme-
leri sonucunda ortamda ac¢iga ¢ikan DNA miktarini Picogreen
kullanarak tespit etmistir. Benzer sekilde Leishmania donovani

Tablo 1. Deney gruplarinda Picogreen ve Sytox Orange boya sollsyonu ile boyanan ekstraselliler DNA miktarinin florometre

dlcimlerinden elde edilen sonuglar

inkubasyon siiresi Picogreen Sytox Orange ‘p

30.dk Min-Mak (Medyan) 1,509-3,942 (2,592) 4,036-4,512 (4,2517) 0,014
Ort+Ss 2,659+1,032 4,290+0,193

60.dk Min-Mak (Medyan) 3,969-6,363 (5,101) 4,140-6,586 (4,340) 0,624
Ort+Ss 5,134+1,332 4,712+1,052

90.dk Min-Mak (Medyan) 4,868-6,338(5,908) 4,215-6,379 (4,817) 0,327
Ort+Ss 5,755+0,702 5,166+1,030

120.dk Min-Mak (Medyan) 4,534-7,706 (6,403) 4,555-6,873 (5,455) 0,624
Ort+Ss 6,262+1,566 5,701+0,962

‘Mann Whitney U Test
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promastigotlar ile inkube edilen PMN'de sekillenen netosis re-
aksiyonunda ekstraselliler DNA Picogreen ile belirlenmistir (22).
Keci PMN'i ile inkube edilen Eimeria arloingi sporozoitleri ve
ookistlerine karsi gelisen hiicre digi tuzak yapilari Picogreen ile
boyanarak florometrik olarak dl¢cilmustlr (26). Besnoitia besnoiti
takizoitleri ile inkube edilen sigir orijinli PMN’de gelisen tuzak ya-
pilarindaki hiicre digi DNA da Picogreen boya ile analiz edilmistir
(24). Benzer sekilde Cryptosporidium parvum ookistleri ve sporo-
zoitleri ile in vitro kiltire edilen sigir PMN'inde sekillenen hicre
disi tuzaklarn olusturan temel unsur olan DNA, Picogreen boya ile
boyanarak kantitatif olarak degerlendirilmistir (29).

Diger ekstraselliiler DNA boyalarindan olan Sytox orange ve Sytox
green de in vitro netosis ¢alismalarinda hicre digi tuzaklarin ana
bileseni olan DNA'nin kantitatif belirlenmesinde kullanilmaktadir
(21, 30). Bu iki DNA boyasi nikleik asitlere oldukca affinite goster-
mekte, sadece plazma membrani yirtilmig hiicreleri boyamaktadir.
Eimeria bovis’e ait sporozoitler, sigirdan izole edilen PMN ile in
vitro ortamda karsilastinimig ve sekillenen ekstraselliler DNA, Sy-
tox orange kullanilarak florometrik olarak él¢tlmusgtir (21). In vitro
inkube edilen kdpek orijinli PMN'de Neospora caninum takizoit-
lerin tetikledigi hiicre disi tuzak yapilanindaki ekstraselliler DNA
miktarinin kantitatif analizi Sytox green ile yapilmistir (30).

Toxoplasma gondii'nin in vitro inkube edilen farkli canlilara ait
PMN'lerde hiicre digi tuzak gelisimini tetiklemektedir (23, 28, 32).
Fare, insan ve foktan izole edilen PMN'de T. gondii'ye karsi sekil-
lenen hicre digi tuzak yapisinin 63elerinden birisi olan ekstrasel-
[Gler DNA miktar Picogreen ile kantitatif dlctimustir (23, 28). T.
gondii ile inkube edilen koyun ve sigir PMN'inde gelisen netosis
reaksiyonunda sekillenen hicre digi tuzak yapilarinin omurgasi-
ni teskil eden DNA, Sytox green kullanilarak florometrik olarak
analiz edilmistir (32). Bu ¢alismada, Picogreen ve Sytox orange’in
ekstraselliler DNA'nin kantitatif analizinde etkinliginin ortaya
konulmasi amaclanmis ve model olarak secilen koyun PMN'in-T.
gondii takizoitleri kiltirinde acida ¢ikan ekstraselliler DNA'nin
kantitatif analizine ait florometrik él¢iim sonuglar degerlendiril-
diginde (30 dakikalik inkubasyon siresi haricinde) iki boya ara-
sinda istatistiksel bir fark tespit edilmemistir (p>0,05). Calismada
PMN: takizoit kdltirinin 30. dakikasinda agiga ¢ikan DNA mik-
tarinin Sytox orange boya solusyonu kullanilarak daha ytksek
6l¢lldigu ve bu sonucun istatistiksel olarak anlamli oldugu be-
lirlenmistir (p<0,5). Bu durumun sebebinin kullanilan boyaya ait
boyama 6zelligiile ilgili olabilecedi digtintlmustir. Bu calismada
secilen her iki boya 6lU hiicrelerden agiga cikan DNA'ya affinite
gosteren floresans boyalardir. PMN'de hicre digi tuzaklar pato-
jenle kargilagmayi takiben yaklagik 10 dakika icinde sekillenme-
ye baglamaktadir (15). Bu asamada patojenle reaksiyona girerek
tuzak olusturmaya baslayan PMN aktive olmaktadir. Calismada
kullanilan Sytox Orange’in inkubasyonun baglangicinda pato-
jenle kargilagmasini takiben hicre digi tuzak olusturma yoninde
ilerleyen ve bdylelikle 6lim sirecine giren hiicreleri boyamada
Picogreen’den daha etkin oldugu kanaatine varlmistir.

SONUC

Canlinin viicuduna giren patojen ajanlara mucadele ettigi yollar-
dan birisi olan netosis ve bu esnada sekillenen hiicre digi tuzak
yapilarinin mekanizmasinin anlagilmasi giincel ve arastinicilarin
Uzerinde durdugu dnemi giderek artan bir konudur. Farkl pa-

razitlerin cesitli canh tlrlerine ait PMN'de sekillendirdigi hiicre
digi tuzaklara iliskin bazi kantitatif sonuglar verilmektedir. Calis-
malarda kullanilan ekstraselliler DNA boyasinin sonuglar tzerine
etkisi olup olmadigi hakkinda bilgi literatirde mevcut degildir.
Parazitlerle iliskili in vitro netosis ¢alismalarinda yaygin kullanilan
floresans 6zellikte DNA boyalarindan ikisinin (Sytox orange ve Pi-
cogreen) etkiliginin arastinldigi bu calisma sonucunda deneyin
30 dakikalik inkubasyon periyodu digindaki strelerde istatistiksel
yonden énemli bir farkliliga rastlanmamustir.
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The Importance of Checking Leishmania Promastigotes Viability in the
Proteomics Analysis of Secretions

Sekresyonlarm Proteomiks Analizinde Leishmania Promastigotlarin Canliliklariim Kontrol
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ABSTRACT

Objective: The aim of the present study was to compare the efficacy of checking the viability of Leishmania promastigote by flow cytometry using
propidium iodide (Pl) and microscopic method using trypan blue (TB) before proteomics analysis of the secretions.

Methods: The promastigotes (6x109) of Leishmania infantum in the exponential growth phase were transferred to serum-free media. Then, the viabi-
lity of promastigotes was checked and compared with flow cytometry and microscopic method at 0, 2, 3, 4, 5, and 72 h.

Results: Flow cytometry did not show many dead cells at 0 to 4 h, and the viability was approximately 98%. The percentage of the dead promastigotes
increased to 8% at 5 h and 17% at 72 h. Meanwhile, the microscopic method using TB did not show any dead cell after 4 and 72 h, and the viability
was 100%.

Conclusion: The present study confirms the importance of flow cytometry using Pl in checking the viability of Leishmania promastigotes, especially
before the proteomics analysis of the secretions. It also shows that flow cytometry using Pl is more sensitive than microscopic method using TB.
Keywords: Flow cytometry, trypan blue, viability, Leishmania, proteomics
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oz

Amag: Bu calismanin amaci, sekresyonlarin proteomik analizinden 6nce, Leishmania promastigotunun canliliginin tripan mavisi (TB) kullanilan mikros-
kopik yontem ve propidum iyodid (Pl) kullanilan akis sitometrisi ile kontrol edilmesinin etkinligini karsilagtirmaktir.

Yéntemler: Ustel biiyiime fazinda Leishmania infantum promastigotlari (6x109) serumsuz ortama aktarildi. Daha sonra promastigotlarin canliligi 0, 2,
3, 4, 5 ve 72nci saatlerde akis sitometrisi ve mikroskopik yontemle kontrol edildi ve karsilagtirld.

Bulgular: Akis sitometrisi O ila 4 saat arasinda ok 6lii hiicre géstermedi ve canlilik yaklasik % 98 idi. Olii promastigotlarin yiizdesi 5 saatte %8'e ve 72
saatte %17'ye ylkseldi. Diger yandan, TB kullanan mikroskobik yontemde 4 ve 72 saat sonra herhangi bir 6li hiicre gézlenmedi ve canlilik % 100 idi.
Sonug: Bu calisma, &zellikle sekresyonlarin proteomik analizinden énce, Leishmania promastigotlarinin canliliginin kontrol edilmesinde Pl kullanilarak
uygulanan akis sitometrisinin dnemini dogrulamaktadir. Ayrica Pl kullanilan akis sitometrisinin, TB kullanilan mikroskopik yontemden daha duyarl
oldugunu da géstermektedir.

Anahtar kelimeler: Akis sitometrisi, tripan mavisi, canllik, leishmania, proteomik
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INTRODUCTION

Leishmaniasis is a major parasitic vector-borne disease caused
by a family of obligate intracellular dimorphic protozoa of the
genus Leishmania. The life cycle of Leishmania includes extracel-
lular promastigote in sandflies and amastigote stage that pres-
ents in mammals within mononuclear phagocyte cells (1, 2). To
our knowledge, there is no effective treatment with reduced side
effect for leishmaniasis in the literature. Therefore, improving the
diagnosis, treatment, and vaccination of leishmaniasis is urgent
for the control and prevention of this disease (3, 4).

Nowadays, most studies on Leishmania are performed using
promastigote as this form is more adaptable in vitro, and the re-
quired technology for its cultivation is not tedious and laborious
(5). The antigenic targets in secretions of Leishmania promastig-
otes are suitable sources for designing vaccines and diagnosing
leishmaniasis since these antigens are considered as stimulants
of the immune system (6, 7). Therefore, the preparation of ex-
cretory—secretory antigens from live promastigotes (viable cells
>98%) is a considerable advantage, especially in the proteomics
research on secretions of Leishmania parasites.

Proteome refers to a set of proteins that have been encoded by
the genome (8) and defined as the analysis of proteins to de-
termine their unique identity, quantity, function, and interaction
(9). Evidence also shows that proteomics is practically suitable
for the analysis of the proteome of the Leishmania genus (10).
Recently, researchers have attempted to use this technique to
identify immunodominant antigens in Leishmania parasites and
to introduce new targets for vaccines (11).

The preparation of a high-quality sample is an important issue in
the proteomics approaches (12). Therefore, it is very essential to
provide a reliable method that can determine the viability of Leish-
mania promastigotes before proteomics analysis of the secretions.

For performing some experimental procedures, checking cell vi-
ability is the first step (13). Most of the viability tests are based
on the integrity of the cell membranes. Vital dyes, such as trypan
blue (TB), can penetrate selectively into the dead cells, but the
viable cells do not permit these dyes to penetrate the cells so the
live cells remain unstained. Therefore, optical microscopy meth-
ods are used to count the number of stained and unstained cells
using a Neubauer chamber (14).

One of the major practical assays widely used to check the via-
bility is flow cytometry with propidium iodide (PI) staining (15).
The PI function is similar to TB and penetrates the dead cells
that produce a complex with DNA (16). The advantages of the
Pl assay are its high accuracy and the possibility of running many
samples in a short time. There are only few studies in the litera-
ture that have been conducted to improve the TB exclusion test
by making the adaptations with flow cytometry (17).

To the best of our knowledge, few studies have checked the via-
bility of Leishmania promastigotes before proteomics analysis of
the secretions (18-20). Based on various results in this regard, the
aim of the present study was to evaluate and to check the viabili-
ty of Leishmania infantum promastigotes by flow cytometry using
Pl in comparison to microscopic method using TB.

METHODS

Sample preparation and promastigote culture

L. infantum strain (MCAN/IR/07/Moheb-gh) was provided by the
Department of Parasitology and Mycology of Medical Sciences,
Shiraz, Iran. L. infantum promastigotes were mass cultivated at
25 °C in the Schneider’s insect culture media (Sigma Chemical
Co., St. Louis, MO, USA) supplemented with 20% (v/v) bovine
serum (heat inactivation requires the serum to be at 56 °C for
50 min), 100 U/mL penicillin, and 100 pg/mL streptomycin. Then,
6x10” promastigotes were collected in the exponential growth
phase (day 3) by centrifugation at 2000x g for 10 min at 4 °C and
washed three times with RPMI-1640 (Shellmax Co., China) se-
rum-free media (21).

Washed promastigotes were transferred to 10 mL RPMI-1640 se-
rum-free media for secretions assay. The number of promastig-
otes was determined by a Neubauer hemocytometer (22). Then,
the viability of promastigotes was indicated at 0, 2, 3,4, 5, and 72
h by flow cytometry using Pl and microscopic method using TB.

Flow cytometry assay using Pl

Ten thousand promastigotes in 500 pyL of the RPMI-1640 se-
rum-free media were incubated in the presence of 5 pL Pl solu-
tion (1 mg/mL; Sigma Chemicals Co.) for 5 min at 23-25 °C (19).
Suspended promastigotes were run by flow cytometry (BD
FACSCalibur®, USA) set to excitation at 493 nm and emission at
636 nm wavelengths. The results were analyzed by the FlowJo
software, version 7 (LLC, USA) at 0, 2, 3,4, 5, and 72 h.

Microscopic method using TB

In the TB exclusion test, 10 yL of TB was added to 10 pL of RPMI-
1640 serum-free media containing 10,000 promastigotes, and
the viability was immediately determined at 0, 2, 3, 4, 5, and 72
h (23). In Pl and TB experiments, the promastigotes that were
exposed to methanol were used as a positive control.

Statistical Analysis

Data were expressed as mean+SD of at least three independent
experiments. The statistical significant difference between the
groups was evaluated using the GraphPad software (GraphPad
San Diego, CA, USA). The statistical test was evaluated using the
one-way analysis of variance. A p<0.05 was considered statisti-
cally significant.

RESULTS

In the present study, the results showed that the Pl can precisely
discriminate dead promastigotes against viable promastigotes.
Interestingly, the percent of dead cells using Pl was shown to
be time dependent. The cell viability using Pl was approximately
98% at 0, 2, 3, and 4 h. However, the viability declined to 92% and
83% after 5 and 72 h, respectively (Figures 1a, b).

Furthermore, the same experiment was performed in regard to
TB to evaluate the viability. The percent of the viability of pro-
mastigotes in respect to TB was not inconsistent with the Pl re-
sults. Surprisingly, all promastigotes were viable after 5 and 72 h.
In the positive control, the dead cells were measured at approx-
imately 98% by flow cytometry using Pl (Figures 1a, b) and 100%
by microscopic method using TB.
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Figure 1. a, b. The results of flow cytometry with Pl for checking
the viability of L. infantum promastigotes at 2, 3, 4, 5, and 72 h
and positive control (a) Values are expressed as mean+SD of
three independent experiments (b).

DISCUSSION

Some proteomics studies in Leishmania parasites present differ-
ent antigens that could be effective in the development of vac-
cines, drugs, and diagnosis of leishmaniasis (7, 24-27). Obtaining
secretions from the viable cells is pivotal for having a good inter-
pretation of the results of proteomics experiments (28). Since the
contamination of secretions with dead parasites leads to some
unreliable data, checking the viability is necessary in this regard.

A proteomics research on the secretions of Leishmania promas-
tigotes did not use a precise method to check the viability of
promastigotes (29). The findings by Cuervo et al. (18) showed
that the best time point for collecting secretions is 3 h based on
the TB method. However, our findings indicated that the micro-
scopic method using TB cannot detect dead cells at 3 h, and the
accuracy of the results will probably be decreased.

In 2015, Kumar et al. (19) detected the immunostimulant antigens
in soluble exogenous antigens in Leishmania donovani and used

the microscopic method to check the viability of promastigotes.
Their findings identified that the appropriate time for the evalu-
ation of viability is approximately 72 h. Although our microscopy
results were in accordance with their study, the flow cytometry
results showed that 17% of promastigotes are not viable after 72
h. The microscopic method using TB appears to be imprecise
and can lead to an overestimation of the live cells, especially in
cases in which we intend to check the viability of many cells (30).

Our findings for Pl are somehow in line with the study by Braga et
al. (20). They used the flow cytometry assay to check the viability
of promastigotes within 2-8 h and proposed that the optimum
time for collecting the promastigote secretions is 6 h (19).

To our knowledge, few studies have been conducted to improve
the TB exclusion test using flow cytometry (17). They suggested
that using TB in flow cytometry could also be precise. However,
the use of TB in flow cytometry based on the literature is not
common. In addition, they did not compare their results with PI.

CONCLUSION

The present study proposes and confirms that flow cytometry
using Pl staining should be prioritized for checking the viability
of promastigotes in the proteomics analysis of Leishmania secre-
tions. In addition, our findings proved that the optimum incuba-
tion time is 4 h for obtaining secretions without many dead cells.
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6z

Amag: Bu calismada Trypanosoma cruzi (T. cruzi) susunun gerek kiltirde canlilik stresi gerekse treme hizi bakimindan en iyi sivi besiyeri ortamini tespit
etmek ve calisilan susun kriyoprezervasyonunu saglamak amaglanmistir. ) )

Yoéntemler: T. cruzi susu ticari olarak satin alinan RPMI 1640, Medium 199 (M199), Schneider's Insect Medium (SIM), Nutrient Broth (NB), Brain Heart
infusion Broth (BHIB) olmak tizere bes fakli sivi kiiltiir ortaminda tireme yogunluklar bakimindan degerlendirildi. Parazit kiiltiirleri giin asin olarak 24
glin boyunca takip edildi. T. cruzi susunun kriyoprezervasyonu da yapilarak alti ay sonra canlilik durumu test edildi.

Bulgular: T. cruzi epimastigotlarinin NB ve BHIB besiyerlerinde tiremedigi tespit edildi. ilk 10 giinliik veriler incelendiginde RPMI 1640, M199, SiM
besiyerlerinde Greme potansiyeli acisindan énemli bir fark gézlenmedi. RPMI 1640 besiyeri 12 ile 24'Gncl glnler arasinda en iyi Gremenin gorul-
digu besiyeri oldu. Parazitin 18’inci giin itibariyle form degistirerek amastigot forma dénusttigu, 24'tncl glinde amastigot yogunlugunun en Ust
seviyeye ulasarak tremenin durdugu tespit edildi. T. cruzi susunun kriyoprezervasyonu sonucunda alti ay sonra T. cruzi susunun canliligini korudugu
tespit edildi.

Sonug: T. cruzi susunun epimastigot formu ile planlanan arastirmalarda éncelikle RPMI 1640 besiyerinin daha sonra M199 ve SIM besiyerlerinin tercih
edilmesinin uygun olacagi kanisina vanlmistir. Epimastigot formu ile yapilacak calismalar icin calisma planinin 18. giine kadar, amastigot formu ile ya-
pilacak ¢alismalarda ise planlamanin 18. gtinden sonra yapilmasinin uygun olacagi dustntlmustir. Ayrica T. cruzi susunun epimastigot formunun %15
DMSO yogunlugunda sivi azot tankinda kriyoprezervasyon yapilarak uzun stre saklanabilecegdi kanisina variimistir.

Anahtar Kelimeler: T. cruzi, epimastigot, chagas, besiyeri, kriyoprezervasyon, Turkiye

Gelis Tarihi: 27.11.2017 Kabul Tarihi: 07.09.2018

ABSTRACT

Objective: This study aims to determine the optimum liquid medium for the reproduction of Trypanosoma cruzi strains and provide cryopreservation.
Methods: The reproduction density of T. cruzi strain was evaluated in the following five different commercial liquid culture media: RPMI 1640, Medium
199 (M199), Schneider's Insect Medium (SIM), Nutrient Broth (NB), Brain Heart Infusion Broth (BHIB). Cultures were monitored on every other day for
a period of 24 days. Cryopreservation of T. cruzi was also performed and viability was tested after six months.

Results: Epimastigotes of T. cruzi were not found to be produced in NB and BHIB media. Significant difference was not observed among the repro-
duction potential of RPMI-1640, M199, and SIM after evaluating the data for the first 10 days. Between days 12 and 24, RPMI-1640 was found to be the
best reproduction medium. From the 18" day onwards, parasites transformed amastigotes. On the 24" day, the highest level of amastigote amount
was observed, and reproduction was determined to have stopped. As a result of cryopreservation, it was determined that the survival of T.cruzi con-
tinued after six months..

Conclusion: Thus, the selection of RPMI-1640 medium, followed by M199 and SIM media would be appropriate when studying T. cruzi epimastigotes.
Studies using epimastigotes should be planned for up to 18 days and for those using amastigotes, it would be appropriate to plan the studies after
the 18% day. Moreover, T. cruzi can be cryopreserved with 15% DMSO and stored for a long time in liquid nitrogen.

Keywords: T. cruzi, epimastigote, chagas, medium, cryopreservation, Turkey
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GiRiS

Amerikan Trypanosomiosis'i olarak da bilinen Chagas hastaligi
(CH), protozoon parazit Trypanosoma cruzi (T. cruzi)'nin neden
oldugu zoonotik bir hastaliktir. T. cruzi'nin diinya ¢capinda alti mil-
yon ile yedi milyon kisiye bulagtigi tahmin edilmektedir. Hastalik
21 Latin Amerika Ulkesinde endemiktir ve 6nemli bir halk saglig
problemidir (1). T. cruzi enfeksiyonu zoonoz oldugundan hastali-
&in devami icin insan zorunlu bir ara konak degildir. Insan rastlan-
tisal olarak enfekte olmaktadir. Vektéri Triatoma cinsi Reduviid
bécekler Amerika kitasinin gliney yarisinda ve Giney Arjantin’de
bulunmaktadir. Vektér 6zellikle hayvan barinaklarinda yagsamakta
ve hayvanlan enfekte etmektedir. insan enfeksiyonu, vektériin in-
sandan kan emmesi sirasinda etkeni digki ve vicut sivilariyla insa-
na bulastirmasi sirasinda gergeklesir. T. cruzi, 150 tir evcil ve vahsi
memeliden izole edilmistir (2, 3). CH, her ne kadar vektdr kaynakli
bir hastalik olarak gorilse de 6zellikle triatomalarla yakin temasta
olan kirsal kesimlerde oral bulagsmanin gittikge arttigi gérilmek-
tedir. Gida kaynakli bulas, hastaligin yayilmasinda énemli bir un-
surdur ve sadece rezervuar barinaklarinda degil vektor tarafindan
isinlma ihtimali disik olan bélgelerde bile insanlar igin bir tehdit
olusturmaktadir. Bu durum hastalik prevalansinin yiiksek olmasi-
nin nedenlerindendir (4).

Gunumizde CH'nin tanisina yonelik yeni test kitleri ve tani yon-
temleri gelistirilmesi blytk énem arz etmektedir. Trypanosoma
epimastigot formlarinin aksenik kiltlirlerde Uretilmesi, hastalik
tanisinin desteklenmesinin yani sira, hayvan modelleri disinda
parazit susunun devami icin oldukca dnemlidir. Parazit kiltivas-
yonu, parazit biyokimyasi, immunolojik calismalar ve molekiler
testlerde biyik avantaj saglamaktadir. Ayrica parazitin metabolik
yollar, antijenik dedisim mekanizmalar ve hastaligin kontroli igin
etkin bir ilag gelistiriimesi gibi diger dnemli konular ile de arastir-
ma yapmayl mumkdn kilmaktadir (5).

Bu calismada T. cruzi sugunun farkli sivi besiyerlerinde Greme yo-
gunluklari arastinlmistir. Amacimiz T. cruzi susunun gerek kiltirde
canlilik stresi gerekse Greme hizi bakimindan en iyi sivi besiyeri
ortamini tespit etmek ve caligilan susun kriyoprezervasyonunu
saglamaktir.

YONTEMLER

T. cruzi sugunun sivi azot tankindan cikarilip tretilmesi
Manisa Celal Bayar Universitesi Parazit Bankasi'nda sivi azot tan-
kinda saklanan American Type Culture Collection (ATCC) 50825
T. cruzi susunun epimastigot formu sivi azot tankindan uygun ko-
sullar altinda ¢ikanldi. Cikarilan kriyovialler hizl bir sekilde 25°C'lik
su banyosunda tamamen ¢oziilene kadar bekletildi. Tip icerigi
konik tiplere aktarildiktan sonra Grin hacminin Gg kati oraninda
ayni 1sidaki PBS ile karistinldi. 800 rpm de bes dakika santrif(j
edildi. Stpernatan atildi. Elde edilen T. cruzi susu, Novy-MacNe-
al-Nicolle (NNN) besiyerine ekilerek 25°C'de inkiibe edildi.

Sivi kiiltiirlerin hazirlanmasi ve T. cruzi sugsunun lireme potan-
siyelinin degerlendirilmesi

RPMI 1640 (Gibco, USA), Medium 199 (M199, Gibco, USA), Sch-
neider’s insect Medium (SiM, Sigma, USA), Nutrient Broth (NB,
Merck, Germany) ve Brain Heart infusion Broth (BHIB, Fluka,
USA) besiyerleri ticari olarak satin alindi. Her bir besiyeri, kulla-
nim talimatina gére hazirlandiktan sonra ekim yapilmadan 6nce

%10 fetal calf serum (FCS), 200 U penisilin/ml ve 0,2 mg strepto-
misin/ml eklenip 25 ml'lik flasklara beser ml olacak sekilde dagi-
tildi. NNN besiyerinde Uretilen T. cruzi epimastigotlari, hazirlanan
besiyerlerine 10° epimastigot/ml olacak sekilde birer ml eklendi
ve 25°C'lik etlivde inklbe edildi. Ekimleri yapilan kiltlr ortamla-
n 24 gln sure ile gin asin epimastigot yogunluklarn bakimindan
degerlendirildi. Degerlendirme, Thoma lami yardimiyla canli epi-
mastigotlar sayilarak yapildi. Ayrica kiltlr ortamlarindan alinan
ornekler giemsa ile boyanarak parazitin morfolojik yapisi deger-
lendirildi. Calismada bes farkl kiltir ortami dederlendirildi. Her
kaltar ortami Gg tekrarli caligildi.

T. cruzi sugsunun kriyoprezervasyonu

RPMI 1640 besiyerinde Ureyen epimastigotlarin 22'inci giinde
NNN besiyerine yapilan subkiltirinde basarili bir sekilde tre-
digi gozlendi. NNN besiyerinde lreyen epimastigotlar steril fal-
con tUplerine aktarildi ve 4400 rpm 10 dk +4°C'de santrifij edildi.
Santrifyj isleminden sonra slipernatant atildi ve pellet Gzerine 10
ml fosfat tampon sollsyonu (PBS) eklenerek homojenize edildi.
Yikama iglemi Gg kez tekrarlandi. Son santrifijden sonra stiperna-
tatn atilarak pellet Gzerine 10° ml/epimastigot olacak sekilde PBS
eklendi. Eepimastigot sayisi thoma lami yardimiyla mikroskopta
sayilarak ayarlandi. Hazirlanan epimastigot slispansiyonu Uzerine
%15 Dimetilsulfoksit (DMSO) eklenerek siispansiyon homojen bir
sekilde karnstinldi. Stspansiyon kriyo tiplerine aktarildi ve kriyo
tupleri Coolcell kutularina yerlestirilerek -86°C’de bir gece bek-
letildi. Ertesi glin Coolcell kutularindan cikarilan kriyo tipleri sivi
azot tankina aktarildi. Sivi azot tankina aktanlan T. cruzi epimasti-
gotlariigeren kriyo tlpu alti ay sonra cikarilarak 25°C’lik su banyo-
sunda eritildi. Epimastigotlarin mikroskop altinda canlilik ve ha-
reketlilikleri kontrol edildi. Daha sonra NNN besiyerine ekimleri
yapilarak 25°C'lik etlv igerisinde inklbasyona birakildi.

istatistiksel Analiz

Calismamizdan elde edilen veriler GraphPad Prism (vsé, Califor-
nia, USA) programina yiklenerek verilerin degerlendirilmesinde
Sidak’s multiple comparisons testi kullanildi ve yaniima duzeyi
0,05 olarak alind..

BULGULAR

Aragtirmamizda bes farkli sivi besiyeri ortaminda T. cruzi susunun
dreme yogunlugu 24 gin sure ile test edildi. Arastirma verileri
incelendiginde T. cruzi epimastigotlarinin NB ve BHIB besiyer-
lerinde Gremedigi tespit edildi. Gruplar arasi ilk 10 guinlik veri-
ler incelendiginde RPMI 1640, M199 ve SIM besiyerinde T. cruzi
epimastigotlarinin Ureme potansiyeli acisindan aralarindaki fark
dnemsiz bulundu (p>0.05). RPMI 1640, M199 ve SiM besiyerleri-
nin 12'inci glin ile 24'Gnel glin arasi veriler incelendiginde RPMI
1640 besiyerinin diger besiyerlerine gore T. cruzi epimastigotlari-
nin Greme yodunlugu acisindan farki dnemli iken (p<0.05), M199
ve SIM besiyeri arasindaki fark 6nemsiz bulundu (p>0.05, Tablo
1, Sekil 1).

RPMI 1640, M199 ve SiM besiyerinden alinan érnekler giemsa ile
boyanarak preparatlar hazirlandi ve mikroskobik olarak incelendi.
Mikroskobik inceleme sonucunda 8'inci ve 18'inci glinler arasin-
da bol miktarda T. cruzi epimastigotlan goérulirken (Resim 1a),
18'inci ve 20'inci gunler arasinda bazi epimastigotlarin amastigot
formuna dénlstigu tespit edildi (Resim 1b). Ayni besiyerlerinde
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20 ve 24'Uncl gunler arasinda amastigot yogunlugunun arttig
gorlldid (Resim 1¢). Yapilan mikroskobik incelemede 24'inci
glinden sonra T. cruzi epimastigotlarinin kiltirlerde hemen he-
men tamamen amastigot forma ddnigerek Gremenin yavaslaya-
rak neredeyse durdugu tespit edildi (Resim 1d).

Sivi azot tankindan alti ay sonra ¢ikarilan kriyoprezervasyonu ya-
pilan T. cruzi epimastigotlarinin NNN besiyerlerinde tredidi goz-
lendi.

TARTISMA

Chagas hastaligi Latin Amerika Ulkelerinde blylk bir halk sagl-
&1 problemidir. Ozellikle insanlarin endemik olmayan bélgelere
gocleri sebebiyle bu hastalik genis bir alana yayillmistir. Bu giin
yillik 20.000 yeni vaka bildirilmektedir. Hastalik kan ve organ nak-
li, konjenital olarak ve oral yollarlada bulasabilmektedir (6). Bu
durumda hastaligin tanisi bliylk dnem arz etmektedir. Akut fazda
parazitin mikroskobik olarak saptanmasina dayali yéntemler ol-
dukca spesifik olmasina ragmen bu yontemlerle enfekte oldugu
bilinen kisilerin sadece %20-50'sinde parazit saptanabilmistir (7).
Kisa sureli akut fazin ardindan kanda parazitemi seviyesi olduk-
ca dusuk kronik faz baglar ve bu evrede tani oldukca zordur (8).
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goriinimd, Giemsa, x40, a) T. cruzi epimastigotlari, b) 18'inci ve
20'inci glinler arasinda bazi epimastigotlarin amastigot formuna
dénismesi, ¢) 20 ve 24'Gncli glnler arasinda amastigot
yogunlugunun artmasi, d) T. cruzi epimastigotlarinin kiltirlerde
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1,67+0,58 | 2,67+0,58 | 5,33+0,58 | 6,67+0,58 | 9,33+0,58
1,33+0,58 | 3,00+1,00 | 5,00+1,00 | 6,00+1,00 | 9,67+0,58

6. Giin

4. Giin 8. Giin
1,67+0,58 | 2,67+0,58 | 4,33+0,58 | 7,00+1,00 | 9,67+0,58

1,00+0,00
1,00+0,00

1,00+0,00 | 0,33+0,58 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00
1,00+0,00 | 0,33+0,58 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00 | 0,00+0,00

2. Giin
1,00+0,00
1,00+0,00
1,00+0,00

RPMI 1640
M199

NB
BHIB
SiM

Tablo 1. T. cruzi epimastigotlarinin sivi kiltirlerdeki Gremesinin ortalamasi (x105, Ort£SS)

Ort: Ortalama; SS: Standart Sapma; M199: Medium 199; NB: Nutrient Broth; BHIB: Brain Heart infusion Broth; SiM: Schneider’s insect Medium
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Kronik evrede teshisin en az iki serolojik test ile gerceklestirilmesi
gerekir (9). Klinik olarak stphelenilen ve mikroskobik inceleme-
lerde parazit saptanamayan olgularda parazit kiltivasyonunun
gerekliligi bildirilmektedir (3). Yapilan bir arastirmada ozellikle
kronik fazin teshisinde kiltivasyonun serolojik (IFT, CFT, HA) ve
xenodiagnozise goére daha iyi sonuglar verdiginden bahsedil-
mistir. Hasta gruplarinda yapilan taramalarda serolojik testlerden
%26, xenodiagnozisden %27,5 oraninda pozitiflik saptanirken
kiltivasyon sonrasinda bu oranin %55.08 oldugu tespit edilmistir
(10). Bagka bir calismada yine hemokdltir, xsenodiyagnoze gore
daha duyarl oldugundan bahsedilmis ancak parazit kilttrinin
rutinde kullanilabilmesi icin gelistirilmesi gerektigi sonucuna va-
nlmistir (11).

Son yillarda bazi arastirmacilar, deneysel calismalarin disinda
pratikte de kullanilabilecek ve parazitin formunu degistirmeden
uzun slre canlih@ini koruyabildigi farkl kiltir yontemleri gelistir-
meyi hedeflemiglerdir (5, 12, 13). Ancak yine de butin ¢aligmalar-
da uygulanabilecek tek bir protokol olusturulamayip caligmalar
hala devem etmektedir (12). Yapilan bir calismada, yeni bir kiltir
ortami bes fakli T. cruzi klinik izolati ile test edilmistir. Gelistirilen
kiltir ortamina katilan ve LM14 ve LM14B olarak kodlanan mad-
delerin kiltir ortaminda parazitin morfolojisini 40 pasaj sonrasin-
da bile uzun stre korudugdu bildirilmistir (12). Bizim ¢alismamizda
ise T. cruzi susu RPMI 1640, M199 ve SIM kiiltir ortamlarinda iire-
tildi ve 18'inci glinden itibaren ¢ besiyerinde de parazitin form
degistirdigi, amastigot forma doénlstigu tespit edilmistir. Kiltar-
lerde 24'Uncu gln itibariyle parazitin hemen hemen tamamen
amastigot forma dénistigu ve Uremenin yavaglayarak durdugu
gdzlenmistir.

Parazit kultdrleri, bilimsel ¢caligmalar icin blyik énem arz et-
mektedir. Parazitin aksenik kultirlerde Uretilmesi parazit bi-
yokimyasi, immdinolojik, fizyolojik ve molekiler calismalarda
blylk avantaj saglamaktadir. Arastirmamizda birbirinden farkli
bes sivi besiyeri ortaminda T. cruzi epimastigotlarinin Greme
potansiyelleri test edilmis olup bunlardan ikisinde Gremenin ol-
madidi ¢alisma sonucunda gérilmustir. Calismaya alinan diger
¢ besiyerinde (RPMI 1640, M199 ve SiM) 24"Gncl glin sonunda
en iyi Ureme potansiyeli RPMI 1640 besiyerinde gorilmuis ve
iireme potansiyeli agisindan M199 ve SiM'e gére anlamli bir
fark olusturmustur (p<0.05). Bunun yani sira caligmaya alinan
kiltur ortamlarinda 18’inci glinden itibaren parazitin amastigot
formunun kilturlerde tespit edilmesi de arastirma bulgularin-

dandir.

Protozoon parazitlerin in vivo ve in vitro devamliligi bazi problem-
leri de beraberinde getirmektedir. Kiltirlerde ve model organiz-
malarda belirli araliklarla yapilmasi gereken pasajlarin, biyik bir
is glicl gerektirmesinin yani sira suglarin kaybi, bakteri ve mantar
kontaminasyonlari, parazitin biyolojik ve metabolik 6zelliklerin-
deki degismeler bu problemlerden bazilandir ve bunlarin blyik
bir kismi kriyoprezervasyon ile dnlenebilmektedir (14). Protozoon
parazitlerin kriyoprezervasyonu ile ilgili birgok calisma yapilarak
krioprezervasyonun énemi vurgulanmistir (15-17). Gelistirilen kri-
yoprezervasyon yontemleri ile Trypanosoma parazitlerinin 7 yila
kadar canlliklarini korudugu belirtilmistir (18). Biz bu calismada
laboratuvarimizda rutin olarak kullandigimiz kriyoprezervasyon
protokolini belirttik.

SONUC

T cruzi sugsunun epimastigot formu ile planlanan arastirmalar-
da bol sayida epimastigot elde etmek icin dncelikle RPMI 1640
besiyerinin daha sonra M199 ve SIM besiyerlerinin tercih edil-
mesinin uygun olacadi kanisina vanlmistir. Epimasgot formu ile
yapilacak ¢alismalar igin calisma planinin 18. gline kadar, amasti-
got formu ile yapilacak ¢alismalarda ise planlamanin 18. glinden
sonra yapilmasinin uygun olacagdi distntlmistir. T. cruzi susu-
nun epimastigot formunun %15 DMSO yogunlugunda sivi azot
tankinda kriyoprezervasyonu yapilarak uzun sire saklanabilecegi
gorltlmustir. Bu sekilde saklanan parazitlerin gerektiginde tekrar
canlandirilarak calismalarda basar ile kullanilabilecedi kanisina
varilmistir.
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Gastrointestinal Sistem ve Dermatolojik Yakinmalar1 Olan Hastalarda
Blastocystosis Prevalansi ve Blastocysdis spp. Yogunlugunun
Semptomatolojiye Etkisi

The Prevalance of Blasto is among Patients with Gastrointestinal and Dermatologic

Complaints and Effects of Blastocy:seis spp. Density on Symptomatology

Varol Tunali ®, Eylem Akdur Oztiirk ®, Aysegiil Unver ®, Nevin Turgay
Ege Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Ana Bilim Dali, izmir, Tirkiye
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6z

Amag: Blastocystosis diyare, karin agrisi, gaz hissi gibi non-spesifik belirtilerle iliskilendirilmektedir. Bu calismada, blastocystosisin Urtiker ve gastroin-
testinal sistem yakinmalari ile olan iligkisinin arastinlmasi amaclanmistir.

Yontemler: Ege Universitesi Tip Fakiiltesi Hastanesi Tibbi Parazitoloji Direkt Tani Laboratuvari’na, Ocak 2011 ile Temmuz 2016 tarihleri arasinda cesitli
gastrointestinal sistem (GIS) ve/veya dermatolojik yakinmalarla bagvuran hastalarin diski 6rnekleri inceleme sonuclari geriye dontk olarak taranmistir.
Bulgular: Degerlendirilen 37.108 diski inceleme raporunun 2.573 tanesinde (%6.93) Blastocystis spp. tespit edildigi saptanmistir. Gastrointestinal
belirtileri olan kisiler Blastocystis spp. saptanan tim &rneklerin %68.4'ini (1.761 6rnek) olustururken, alerjik ve dermatolojik yakinmalari olan kisiler
%30.1'sini (776 6rnek) olusturmaktadir. Blastocystis spp. yogunlugu incelenen diskilarda gastrointestinal yakinmalari olan hastalarin; %2,47'sinde nadir,
%21,73'linde az, %49,65'inde orta, %26,27'sinde ise yogun Blastocystis spp. varligi saptanmistir. Dermatolojik yakinmalari olan hastalarin ise; %1,35'inde
nadir, %22,17'sinde az, %54,29'unda orta, %22,17'sinde de yogun Blastocystis spp. varligi tespit edilmistir.

Sonug: Gastrointestinal ve dermatolojik yakinmalari olan hastalarin %75'inden fazlasinda diskida Blastocystis spp. yogunlugunun orta ve Uzerinde
olmasi sebebiyle parazit yogunlugu ve semptomatoloji arasinda pozitif korelasyon olabilecegi kanaatine varilmistir.

Anahtar kelimeler: Blastocystosis, Urtiker, gastrointestinal semptomlar, parazit yiki

Gelis Tarihi: 24.11.2017 Kabul Tarihi: 03.10.2018

ABSTRACT

Objective: Blastocystosis has been linked with non-specific symptoms, such as diarrhea, abdominal pain, and distention. In this study, we evaluated
the relationship between Blastocystis spp. with urticaria and intestinal symptoms.

Methods: The results of the stool examinations of the patients who were referred to Ege University Medical Faculty Hospital’s Medical Parasitology
Department Direct Diagnosis Laboratory with gastrointestinal (GIS) and/or dermatologic symptoms between January 2011 and July 2016 were retros-
pectively scanned.

Results: Of the evaluated 37108 stool samples, 2573 (6.93 %) were identified to be positive for Blastocystis spp. The patients with gastrointestinal
complaints comprised 68.4% of Blastocystis spp. positive samples (1.761 samples) while 30.1% of patients had dermatologic symptoms (urticaria) (776
samples). Blastocystis spp. density in the non-amplified (without using any stool concentration technique) stool samples of the patients with GIS and
dermatological symptoms was as follows: 2.47%, 1.35% rare, 21.73%, 22.17% few, 49.65%, 54.29% medium, 26.27%, and 22.17% dense, respectively.
Conclusion: 75.92% and 76.46% of the patients with GIS and dermatological complaints had medium to dense parasite densities in their stool samples
respectively. This suggests a positive correlation between parasite density and GIS and dermatologic symptomatology.

Keywords: Blastocystosis, urticaria, gastrointestinal complaints, parasite burden
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GiRiS la, konak Uzerinde zararli veya yararli etkilere sebep olabi-

Blastocystis spp. kalin bagirsak epiteli ve limeninde yasayan lecegi distintilmektedir (1).  Blastocystis spp'in molekiiler

anaerobik bir protozoondur. Blastocystis spp'in tanimlanmig ~ yontemlerle saptanan 17 alt-tipi olmasina ragmen, direkt
17 farkh alt-tipinin oldugu ve bunlarin cesitli mekanizmalar-  mikroskobik yontemler kullanilarak tanimlanan 4 adet formu

Sorumlu Yazar / Corresponding Author: Varol Tunali E.mail: varoltunali@gmail.com
DOI: 10.5152/tpd.2018.5702

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


http://orcid.org/0000-0003-1799-2539
http://orcid.org/0000-0002-4886-6175
http://orcid.org/0000-0001-7431-5505
http://orcid.org/0000-0003-4517-3223

Turkiye Parazitol Derg
2018; 42(4): 254-7

Tunali ve ark.25 5
Blastocystis Parazit Yiki ve Semptomlar

bulunmustur. En kolay taninan ve diski érneklerinde en sik rast-
lanan vakuoler ve graniler formlara ilave olarak, ameboid ve kist
formlar da bulunmaktadir (2). Yagam déngisu yillar boyunca tam
anlagilamamis olan Blastocystis spp. icin en yaygin kabul géren
gorus; agiz yoluyla alinan kistlerin kalin bagirsakta ekskiste olarak
vakuoler formlara donlstigu ve burada ikiye bolinme ile coga-
larak ya vakuoler formda kaldidi veya graniler, ameboid formlara
dénistigu yonindedir (3). Enkistasyonun kolon icerisinde han-
gi mekanizmalarda oldugu halen tam anlagilamamistir. Yapilan
arastirmalar Blastocystis spp'in anaerobik bir ortamda yasamasi-
ni saglayan, cift zarla ¢evrili mitokondri benzeri organeller (MLO)
icerdigini gostermistir (4). Blastocystis spp'in hiicresel kompart-
manlarinin anaerobik oldugu kadar aerobik solunuma elverigli
mitokondriler de icerdigi gdsterilmistir (5).

Blastocystis spp'in gelismis ve gelismekte olan Ulkelerde digk
preparatlarinda en sik karsilagilan parazit oldugu bir cok yayinda
bildirilmistir (6). Prevalansi gelismis tlkelerde %1,5-10, gelismekte
olan Ulkelerde ise %30-50 arasinda bildirilmekte, patojenligi tar-
tismali olmakla birlikte diyare, karin agrisi, gaz hissi gibi non-spe-
sifik belirtilerle iligkilendirilmektedir (7). Benzer sekilde Blastocys-
tis spp. varliginin kaginti, Urtiker ve kronik Urtiker ile baglantisi bir
cok yayinda gosterilmis fakat olasi patofizyolojik yolaklar kesin
olarak tanimlanamamustir (8, 9). Bununla birlikte asemptomatik
kolonizasyonun siklidi, kesin virllans kaniti olabilecek kamgi,
roptri gibi organellerinin bulunmamasi, Blastocystis spp. tedavisi
sonrasi hasta sikayetlerinde her zaman gerileme olmamasi gibi
sebeplerle, bir patojen yerine sagdlikli bagirsak florasi elemani
olabilecegi tartigilmaktadir (10).

Biz bu calismamizda Blastocystis spp. pozitifligi ile hastalardaki
gastrointestinal sistem (GIS) yakinmalar ve alerjik, dermatolojik
semptomlar arasindaki baglantiyr incelemeyi amacladik.

YONTEMLER

Ege Universitesi Tip Fakiiltesi Hastanesi Tibbi Parazitoloji Di-
rekt Tani Laboratuvar’na, Ocak 2011 ile Temmuz 2016 tarihleri
arasinda, gesitli gastrointestinal sistem ve/veya dermatolojik ya-
kinmalarla bagvuran hastalarin digki érnekleri inceleme sonuclar
geriye doénlk olarak taranmistir. Gastrointestinal sistem yakin-
malar olan hasta grubu; dncelikle Gastroenteroloji ve Enfeksi-
yon Hastaliklari bélimlerinden, dermatolojik yakinmalari olan
hasta grubu ise, Dermatoloji ve Alerji/immiinoloji bélimlerin-
den laboratuvarimiza diski incelemesi icin ydnlendirilmektedir.
Laboratuvarimiza gelen tim digki drnekleri ilk olarak herhan-

Tablo 1. Blastocytis yogunlugunun gastrointestinal ve
dermatolojik yakinmalari olan hastalara gére dagilimi

Blastocytis Gastrointestinal Dermatolojik
Yogunlugu* Yakinmalar (%) Yakinmalar (%)
Nadir 2,47 1,37

Az 21,61 22,17
Orta 49,65 54,29
Yogun 26,27 22,17
*Blastocytis Yogunlugu; herhangi bir sahada gorilmesi “nadir”, her
sahada 1 adet bulunmasi “az"”, her sahada 2-4 adet bulunmasi
"orta”, her sahada 5 ve fazlasi gorilmesi ise “yogun”

gi bir islem uygulanmadan salin solisyonu ve lugol boyasi ile
boyanip x20 ve x4Q'lik objektifler araciligiyla direk mikroskobik
incelemeleri yapilmistir. Bu islemi takiben, hasta &rneklerine
formol-etil asetat ile ¢oktirme iglemi uygulanmis, elde edilen
cokelti stispanse edilerek hazirlanan preparatlar, tekrar salin so-
liisyonu ve lugol boyasi ile boyanarak incelenmistir. ilave olarak
tim &rneklere modifiye kinyoun asit fast ve trichrome boyama
yontemleri, immun suprese hasta grubuna ise ayrica asit-fast
trichrome ve modifiye trichrome boyalar uygulanmistir (11, 12).
Salin-lugol, formalin-etil asetat ¢codaltma, trichrome boyama ve
modifiye kinyoun asit-fast boyama yéntemleri kullanilarak sapta-
nan Blastocystis spp. ve eslik eden diger paraziter etkenler de-
Jerlendirmeye alinmistir. Ayrica ¢cogaltma ydntemleri uygulan-
madan, direk digski drneginden salin-lugol yéntemiyle hazirlanan
orneklerde yapilan direk mikroskobik incelemede Blastocystis
spp'in herhangi bir formunun; herhangi bir sahada gorilmesi
"nadir”, her sahada 1 adet bulunmasi “az"”, her sahada 2-4 adet
bulunmasi “orta”, her sahada 5 ve fazlasi gérimesi ise “yogun”
olarak belirtilerek, parazit yogunlugu da kayit altina alinmistir.
Hastalarin cinsiyeti, bagvuru tarihi, ilk bagvurulan klinik, belirtiler
ve ko-enfeksiyon varligi kaydedilmistir.

Yapilan caligmanin hasta dosyalarn Uzerinden retrospektif olarak
dlzenlenmesinden &tird, Etik Komite Onayi ve Hasta Onami for-
mu gerekliligi aranmamistir.

istatistiksel Analiz

Verilerin istatistiksel olarak degerlendirmesinde The Statistical
Package for the Social Sciences versiyon 17.0 (SPSS Inc., Chi-
cago, IL, ABD) paket programi kullaniimistir. Gozlenen ve bek-
lenen frekanslar arasindaki farkin anlamli olup olmadig ki-kare
testi ile belirlenmistir. Veriler sayi ve ylzde olarak ifade edilmis-
tir. Istatistiksel analizler icin anlamlilik sinir p<0,05 olarak kabul
edilmistir.

BULGULAR

Degerlendirilen 37,108 digki inceleme raporunun 2,573 tanesin-
de (%6,93) Blastocystis spp. saptanmistir. Blastocystis spp. pozi-
tifligi agisindan cinsiyetler arasinda istatistiksel olarak anlamli fark
bulunmamaktadir. Blastocystis spp. varligi saptanan 2573 6rne-
gin 321'inde, Cryptosporidium spp., Giardia intestinalis, Entamo-
eba histolytica/dispar, Enterobius vermicularis, Entamoeba coli
ve lodomoeba butschlii parazitleri ile Blastocystis spp. birlikteligi
(%12,27) izlenmistir. Bu ko-enfeksiyon olgularinin %85'i gastro-
intestinal sistem yakinmalar ile bagvurmustur. Gastrointestinal
belirtileri olan kisiler Blastocystis spp. saptanan tim orneklerin
%68,4'ini (1,761 6rnek) olustururken, alerjik ve dermatolojik ya-
kinmalari olan hastalar %30,1'sini (776 &6rnek) olugturmaktadir.
Geriye kalan %1,5'lik hasta populasyonu ise diger bolimlerden
laboratuvarimiza génderilen drnekleri kapsamaktadir. Blastocys-
tis spp. varhi@inin belirgin bir mevsimsel varyasyon géstermedigi
izlenmistir (p=0,594).

Blastocystis spp. yogunlugu incelenen diskilarda gastrointesti-
nal yakinmalar olan hastalarin; %2,47'sinde nadir, %21,73'tnde
az, %49,65'inde orta, %26,27'sinde ise yodun Blastocystis spp.
varligi saptanmistir. Dermatolojik yakinmalarn olan hastalarin ise;
%1,35'inde nadir, %22,17'sinde az, %54,29'unda orta, %22,17'sin-
de de yodun Blastocystis spp. tespit edilmistir (Tablo 1).
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Blastocystis spp.'nin patojenitesi tartigmalidir. Mikrobiyotanin
elemani olabilecegine isaret eden calismalar bulunmakla birlikte
(13), gesitli yayinlarda Blastocystis spp’in disbiozise neden olarak
saglikli bagirsak islevlerini bozdugu ve irritabl badirsak sendromu
ve inflamatuvar badirsak hastaligi gibi hastaliklara yatkinh@in art-
masina sebep olabilecedi de gosterilmistir (7, 14). Blastoscysto-
sis'in bagirsak bariyer islevini bozarak gastrointestinal belirtilere
neden oldugu distndlmektedir (15). Bagirsakta Blastocystis spp.
varliginin immuinomoddlasyon yaparak cesitli alerjik ve Grtiker
benzeri semptomlara yol agabilecedi de belirtilmistir (16). Cesitli
aragtirmalarda, en sik kargilagilan Blastocystis spp. alttipinin ST-3
oldugu gdsterilmistir. Urtikeryal lezyonlardan ise &zellikle ST-2 ve
ST-3'Un sorumlu olduguna isaret edilmektedir (17, 18). Blastocys-
tis spp. alt-tlrlerinin virllans ve konak seciciligi Uzerine etkileri
ile ilgili caligmalar devam etmekle birlikte, ayni alt-tir icerisinde
bile dikkate deger genomik ve metabolomik farkliliklar bulunma-
si, Blastocystosis patofizyolojisinin inanildigindan daha karmagik
oldugunu dustindirmektedir (19).

Bu calismada diskilarinda Blastocystis spp. saptanan hastala-
rin yaklasik 1/3'Unde alerjik ve/veya dermatolojik sikayetler,
2/3'inde ise gastrointestinal yakinmalar izlenmistir; bu durum
gastrointestinal sistemde yerlesen bir parazit olan Blastocystis
spp'in, dikkat ¢ekici oranda dermatolojik yakinmalara sebep ola-
bilecegini disindirmektedir. Macaristan'da yapilan benzer bir
calismada, hasta populasyonun %6'sinda Blastocytis spp. pozitif
bulunmus ve bu hastalarin %11.25'inin dermatolojik, %73,75'inin
ise gastrointestinal yakinmalari oldugu goérilmustir (20). Komgu-
muz Yunanistan'da yapilan bir calismada ise, akut Urtiker sikayeti
ile bagvuran bir hastada ameboid formda Blastocystis spp. ST-3
saptanmistir (21). Ulkemizde molekiler yontemlerin kullanildig
caligmalardan birinde semptomatik hasta populasyonunda Blas-
tocystis spp. prevalansi %15.24 bulunmug ve ST-6 ve ST-7'nin
semptomlarla iligkili temel alt-tip olabilecedi sonucuna varilirken
(22), bir diger yayinda alt-tipler ve semptomlar arasinda anlamli
bir iliski bulunamamistir (23). Her iki calismada da en sik rastla-
nan alt-tip, ST-3 olarak bildirilmektedir. Turkiye'de pediatrik yas
grubunda yapilan bir calismada ise kronik spontan urtiker tani-
Ii hastalarin %10,2'sinde diskida parazite rastlandigi ve parazite
rastlanan orneklerin %26'sindan Blastocystis spp’nin sorumlu ol-
dugu izlenmistir (24).

Orneklerde cogaltma yéntemleri uygulanmadan yapilan salin-Lu-
gol incelemelerinde, gastrointestinal sistem ve dermatolojik ya-
kinmalar olan hastalarin incelenen diskilarinin 3/4'den fazlasinda
orta ve yodun Blastocystis spp. varligi saptanmistir. Bu durum
Blastocystis spp. yogunlugu ve semptomatoloji arasinda anlam-
Il bir baglanti olabilecegini dustindirmektedir. Ayni zamanda,
blastocystosisin diger barsak parazitleri ile birlikte saptandigi ol-
gularin biiyik kisminin GIS yakinmalari ile basvurdugu gérilmis
olup, bu durum ko-enfeksiyon varliginin disbiyozis kosullarini
destekleyebilecegini distindirmektedir.

Bagirsak mikrobiyotasi Uzerinde okaryotik canlilarin etkisi gu-
nimuzde yogun olarak arastirilan bir konu olarak karsimiza ¢ik-
maktadir (25). Son yillarda Blastocystis spp'in saglikli bir bagirsak
florasi icin gerekli karyotik canlilardan biri oldugu gérisi kabul
gdrmeye baslamaktadir (26). Tum Blastocystis spp. alt tiplerinin

flora elemani mi oldudu yoksa belirli alt-tip ve morfolojilerin mi
patolojiyeyle iliskilendirilebilecedi hala cevaplanmayi bekleyen
bir sorudur.

Mikroskobik inceleme yontemleri kullanilarak yapilan bu retros-
pektif calisma, parazit yikinin fazla oldugu olgularda Blastocystis
spp. varliginin semptomatik olarak dzellikle gastrointestinal sistem
yakinmalarina ve ikinci sikliklikta dermatolojik yakinmalara sebep
olabilecegini géstermektedir. Tedavinin her zaman basarili olma-
digr gbz dniine alinarak, farkli semptomlarda tespit edilen Blasto-
cystis spp. formlarinin molekiler genotiplendirme ile incelenmesi
durumunda, semptomlara sebep olan alt tiplerin tanimlanmasi ve
gerekli olgularda farkli tedavi segeneklerinin denenerek, tedaviye
alinan cevabin iyilestirilmesi de mimkin olabilecektir.
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Nigde Yoresi Giivercinlerinde (Columba livia) Kan Protozooonlarinin
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Prevalence of Haemoprotozoans in Pigeons (Columba livia) in Nigde Province
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6z

Amag: Bu calisma, Nigde yoresi evcil ve yabani glvercinlerinde kan protozoonlarinin prevalansinin saptanmasi amaci ile yapilmistir.

Yéntemler: Calisma materyalini Nigde yoresinde 105'i evcil (55 disi, 50 erkek) ve 111'i yabani (53 disi, 58 erkek) olmak tzere toplam 216 givercin
olusturmustur. Bu glvercinlerin kanat alti venasindan (vena cutanea ulnaris) kan alinarak her givercin icin kan frotileri hazirlanmig ve mikroskopta kan
protozoonlari yéniinden incelenmistir.

Bulgular: Muayenesi yapilan 216 glivercinin 107'si (%49,54) Haemoproteus columbae ile enfekte bulunmustur. Mikroskobik incelemelerde, 105 evcil
guvercinin 9'unda (%8,57) ve 111 yabani givercinin 98'inde (%88,29) H. columbae saptanmistir. Haemoproteus columbae enfeksiyonunun pozitifligi,
istatistiksel olarak evcil ve yabani guvercinler arasinda énemli bulunmustur (p<0,01). Haemoproteus columbae ile enfekte 107 guvercinde ortalama
parazitemi orani %2,85 olarak tespit edilmistir. Mikroskobik muayenesi yapilan kan frotilerinde Plasmodium, Leucocytozoon ve Trypanosoma tirlerine
rastlanmamigtir.

Sonug: Nigde yodresinde evcil ve yabani giivercinlerinde H. columbae varligi ilk kez bu calisma ile bildirilmistir.

Anahtar Kelimeler: Haemoproteus columbae, kan protozoonu, givercin, Nigde

Gelis Tarihi: 01.03.2018 Kabul Tarihi: 24.05.2018

ABSTRACT

Objective: The study was conducted to detect the prevalence of haemoprotozoan parasites in the domestic and wild pigeons in Nigde province.
Methods: The study material included a total of 216 pigeons, which comprised 105 domestic (55 females, 50 males) and 111 wild (53 females, 58
males) pigeons belonging to Nigde province. Smears were prepared using the blood collected from the vena cutanea ulnaris of the pigeons and then
examined for the presence of haemoprotozoan parasites under a light microscope using immersion objective.

Results: The microscopic examination of the smears showed that 107 (49.54%) of the 216 pigeons were infected with Haemoproteus columbae. The
samples collected from 9 (8.57%) of the 105 domestic pigeons and 98 (88.29%) of the 111 wild pigeons were positive for H. columbae. The positivity
rates of H. columbae between the domestic and wild pigeons were calculated to be statistically significant (p<0.01). The average level of parasitaemia
in the 107 pigeons infected with H. columbae was detected to be 2.85%. On the other hand, Plasmodium, Leucocytozoon, and Trypanosoma species
were not observed in the blood smears of the pigeons.

Conclusion: This is the first survey regarding H. columbae performed on the domestic and wild pigeons in Nigde province.

Keywords: Haemoproteus columbae, haemoprotozoan, pigeon, Nigde
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GiRiSg lari ve yliksek oranda olime yol agtiklar, Trypanosoma tirleri-
nin ise glvercinler igin apatojen olduklari bildirilmistir. Bunun
yaninda Leucocytozoon ve Haemoproteus enfeksiyonlarinin
glvercinlerde distk patojeniteye sahip olduklar ve dzellikle
onlari goriilmekte ve bu parazitler ¢esitli kan emen sineklerle giivercin yavrularinda istahsizlik, durgunluk, zayiflik, anemi ve
nakledilmektedir (1-3). Giivercinlerde enfeksiyon olusturan  solunum giicliigiine neden olduklari, yiiksek parazitemili ko-
kan parazitlerinden Plasmodium tlrlerinin ¢ok patojen olduk-  naklarda ise mortaliteye yol actiklar saptanmustir (1-5).

Evcil ve yabani kanatllarda Plasmodium, Haemoproteus,

Leucocytozoon ve Trypanosoma soylarina bagl kan protozo-

Bu ¢alisma 16. Ulusal Parazitoloji Kongresi’‘nde sunulmustur (1-7 Kasim 2009, Adana, Tiirkiye).
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Asya, Avrupa ve Amerika'da glvercinlerde kan protozoonlari-
nin belirlenmesi amaciyla yapilan calismalarda Haemoproteus
columbae basta olmak Uzere (6-12), H. sachavori, Leucocytozo-
on marchouxi, Plasmodium relictum, Trypanosoma avium ve T.
hannai tiirleri saptanmistir (13, 14). Ulkemizde de benzer sekilde,
evcil ve yabani glvercinlerin kan parazitleri tizerinde gercekles-
tirilen mikroskobik incelemelerde en ¢ok H. columbae tirine
rastlanmistir (15-21). Ayrica glivercinlerde Trypanosoma spp., L.
marchouxi ve Haemoproteus spp. de tespit edilmistir (22-24).

Bu calisma, Nigde yoresinde evcil ve yabani glvercinlerde bulu-
nan kan protozoonlarinin prevalansinin ortaya konulmasi amaci
ile yapilmistir.

YONTEMLER

Bu calisma, Nigde ydresinde halk elinde kimeslerde yetistirilen ev-
cil gtvercinler ile binalanin ¢atilarindan yakalanan yabani gtvercinler
Uzerinde ylritdlmuUstir. Calisma materyalini, 105'i evcil (55 disi, 50
erkek) ve 111" yabani (53 disi, 58 erkek) olmak tzere toplam 216 gu-
vercin olusturmustur. Bu glvercinlerin kanat alti venalarindan (vena
cutanea ulnaris) kan alinarak her giivercin icin kan frotileri hazirlan-
mistir. Hazirlanan ince yayma frotiler %5'lik Giemsa ile boyanarak
mikroskopta immersiyon objektif (x100) ile Haemoproteus, Plasmo-
dium, Leucocytozoon ve Trypanosoma soylarinda bulunan kan pro-
tozoonlar yéniinden incelenmistir (2, 25). Her preparatta 200 mikros-
kop alani icinde bulunan yaklagik 10.000 eritrosit incelenerek parazitli
eritrositler sayilmig ve ylzde (%) parazitemi orani saptanmistir (3).

istatistiksel Analiz

Arastirmada H. columbae enfeksiyonunun, hem evcil ve yabani
glvercinlerde hem de erkek ve disi glivercinlerde belirlenen po-
zitiflik oranlarinin istatistiksel olarak karsilagtinlmasinda Ki-kare
testinden yararlanilmistir.

BULGULAR

Nigde yoresinde 216 evcil ve yabani glivercin Gzerinde gergekles-
tirilen bu arastirmada, toplam 107 guvercinde %49,54 oraninda
H. columbae prevalansi tespit edilmistir. Eritrositlerin sitoplazma-
sinda bulunan gametositlerin; ince, uzun ve hilal seklinde oldugu
ve eritrosit ¢ekirdegini kismen kusattidr gérilmistir (Sekil 1a ve
b). Mikroskobik incelemelerde, 105 evcil glivercinin 9 (6 disi, 3 er-
kek)'unda (%8,57) H. columbae gametositleri saptanmistir. Bunun
yaninda 111 yabani giivercinin 98'inde (%88,29) H. columbae en-
feksiyonu tespit edilmis olup bu givercinlerin 47'si disi, 51'i erkek
olarak saptanmustir (Tablo 1).

Cinsiyetlere gore yapilan degerlendirmede, erkek ve disi glivercin-
ler arasinda H. columbae enfeksiyonu tagimalan bakimindan istatis-
tiksel olarak fark gérilmemistir (p>0,05). Buna karsilik evcil ve yaba-
ni glvercinler arasinda parazit bulunup bulunmamasi bakimindan
gdzlenen fark istatistiki olarak dnemli bulunmustur (p<0,01).

Bunun yaninda mikroskobik muayenesi yapilan kan frotilerinde,
hem evcil hem de yabani glvercinlerde bulunmasi muhtemel

Tablo 1. Evcil ve yabani glivercinlerde Haemoproteus
columbae’nin mikroskopik muayene sonuglari

Muayene Pozitif
Edilen Giivercin Sayisi
Giivercin | (Haemoproteus | Pozitiflik
J Gruplar Sayisi columbae) (%)
- Giivercin Tiirii
i - Evcil glvercin 105 9 8.57°
- Yabani glivercin 11 98 88.29°
‘ - Cinsi
- insiyet
= : Disi 108 53 49.07°
K a. o
g P | Erkek 108 54 50.00°
Sekil 1. a, b. a) Evcil glvercin eritrositlerinde Haemoproteus Toplam 216 107 49.54
columbae gametositleri, Giemsa boyama, 100x (Orijinal) b) ab: Ayni stitunda farkl harf tagiyan gruplar arasindaki fark
Yabani glvercin eritrositlerinde Haemoproteus columbae dnemlidir (p<0.01).
gametositleri, Giemsa boyama, 100x (Orijinal)
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Plasmodium, Leucocytozoon ve Trypanosoma soylarinda yer alan
haemoprotozoon turleri tespit edilememistir.

Haemoproteus columbae taglyan glvercinlerdeki parazitemi ora-
ni, evcil glvercinlerde (9 glvercin) %1,14 ve yabani glvercinlerde
(98 guvercin) %3,01 olarak belirlenmistir. Enfekte evcil ve yabani
glvercinlerde (107 glivercin) ise ortalama parazitemi orani %2,85
olarak saptanmigtir.

TARTISMA

Duinyanin farkh cografi bdlgelerindeki giivercinlerin kan proto-
zoonlarini belirlemek icin yapilan calismalarda H. columbae en-
feksiyonunun prevalansinin yliksek dizeyde oldugu saptanmigtir
(6-12). Yapilan kaynak taramalarinda glvercinlerde H. columbae
yayginhginin %15,6-100 arasinda degistigi gorilmustir. Mikros-
kobik olarak Brezilya'da %19,3-100 (7, 9), Singapur'da %9%4-100,
israil’de %65-100 (8), Hindistan'da %61,33 (12) ve serolojik ola-
rak ELISA ile Amerika'da %90 (6) oraninda H. columbae pozitif-
ligi saptanmistir. Bunun yaninda Glkemize komsu ve ayni cografi
bolgede bulunan ulkelerde H. columbae prevalansi arastiriimis;
iran'da mikroskopide 9%20,8 (10), PCR ile %23,18 (11) pozitiflik
bulunmus, italya’da ise nested PCR ile %29,4 Haemoproteus
spp./Plasmodium spp. ve %15,7 Leucocytozoon spp. belirlen-
mistir (14). Nigde yoresinde evcil ve yabani glvercinler Gzerinde
gergeklestirilen bu arastirmada ise H. columbae'nin yayginhid
%49,54 olarak saptanmistir. Givercinlerin kan parazitleri preva-
lansindaki gérilen bu farkliliklar; kullanilan yéntemin mikrosko-
bik, serolojik ve molekiler olmasinin yanisira calismalarin farkli
cografi bélge ve mevsimlerde yapilmig olmasiyla agiklanabilir.

Turkiye'de evcil ve yabani glvercinlerin kan parazitleri Gzerinde
yapilan calismalarda H. columbae yayginhginin yiksek oldugu
tespit edilmistir. Mikroskobik olarak H. columbae pozitifligi;
izmir'de Hayvanat bahgesindeki glvercinlerde %74 (15), An-
kara'da yabani giivercinlerde %57 (16), Elazig'da yabani guver-
cinlerde %73,58 (17), istanbul'da evcil glvercinlerde %43,2 (18),
Bursa'da evcil glvercinlerde %21 (19), Adana’da evcil givercin-
lerinde %84,78 (20) ve %65,3 (21) ve Kirikkale'de evcil glvercin-
lerde %13,2 (24) oranlarinda bulunmustur. Bu ¢alismada ise evcil
glvercinlerin 9'unda (%8,57), yabani guvercinlerin ise 98'inde
(%88,29) H. columbae saptanmistir. Ayrica H. columbae tasiyan
yabani glivercinlerdeki parazitemi orani (%3,01) evcil glivercinle-
rinkinden (%1,14) daha ylksek bulunmustur. Evcil givercinlerde
belirlenen bu disik prevalans ve parazitemi dizeyi, yetistirici-
ler tarafindan ektoparazitlerle diizenli micadele edildigini akla
getirmektedir. Bunun yaninda yabani giivercinlerde bulunan bu
yliksek prevalans orani Tiirkiye'de izmir Hayvanat Bahcesi (15)
ve Elazig'da yapilan (17) calisma sonuglarn ile benzerlik goster-
mekte, diger yorelerdeki calisma sonuglarindan ise daha ylksek
oldugu gorilmustir. Bu durum c¢aligmalarin farkli cografi bol-
gelerde yapilmasina ve vektor kan emen sineklerin yayginlhigina
baglanabilir.

Turkiye'de glvercinlerde Haemoproteus'lar diginda kalan diger
kan protozoonlari ile ilgili yapilan ¢alisma sayisi oldukga kisitli-
dir. Bu ¢aligmalarda; Trypanosoma spp. (muhtemelen T. hannai)
istanbul'da (22), L. marchouxi ise Burdur'da (23) saptanmistir.
Bu ¢alismada ise evcil ve yabani glvercinlerin hicbirinde, H. co-
lumbae diginda bir kan protozoonuna rastlanmamistir. Bu sonug

kullanilan yénteme bagli olabilecedi gibi glvercinlerin diger ha-
emoprotozoonlarin vektérlerine (sivrisinek, Simulium) maruz kal-
malarindaki farklilik ile agiklanabilir.

SONUC

Sonug olarak, Nigde yoéresindeki giivercinlerde H. columbae'nin
%49,54 oraninda yaygin oldugdu ilk kez ortaya konulmus, yaygin-
iginin evcil glvercinlerde (%8,57) yabani glvercinlere (%88,29)
gore ¢ok daha dusuk olarak belirlenmistir. Bu durum yetistiricile-
rin kimeslerde guvercin kontrollerini diizenli yapmalarina ve go-
rilen ektoparazitlerin ilaglanmasi sirasinda vektor sineklerle de
micadele edilmesine baglanabilir.
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In-viero Anthelmintic Effects of Aqueous and Ethanolic Extracts of

Marrubium vulgare Leaves Against Bovine Digestive Strongyles
Marrubium vulgare (karaderme) Yapraklarimin Sulu ve Etanolik Ekstraktlariim Sigir Sindirim
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ABSTRACT

Objective: The aim of the present study was to evaluate in vitro the anthelmintic activity of Marrubium vulgare L. growing in Algeria against digestive
strongyles in naturally infected bovine.

Methods: The anthelmintic activities of the extracts were evaluated using the egg hatch assay and larval mortality assay. Leaves powder of M. vulgare
as extracted by maceration. Ethanolic (EE) and aqueous extracts (AE) were tested at 0.78, 1.55, 3.1, 6.2, 12.5, 25, and 50 mg/ml. Albendazole and
dimethyl sulfoxide were used as positive and negative controls at concentrations20 mg/ml and 3%, respectively.

Results: The mean embryonation rate was maximum in AE and EE (48.4+3.47% and 54.2+2.87%, respectively) of M. vulgare leaves. The extracts of M.
vulgare leaves high effects were observed with 50 mg/ml, but the lowest reduction on parasite eggs hatchability was observed in cultures exposed to
0.78 mg/ml to both extracts. The larval mortality rate of both AE and EE from M. vulgare showed that the extracts at 50 mg/ml exhibited 45.8+1.99%
and 51+2.53%, respectively, at 24h.

Conclusion: The findings of the present study showed that AE and EE of M. vulgare leaves have a potential anthelmintic activity on eggs and larvae
of bovine strongyles parasites in vitro.

Keywords: Marrubium vulgare, anthelmintic effects, Bovine, in vitro
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0z

Amag: Bu calismanin amaci Cezayir'de yetisen Marrubium vulgare yapraklarinin, dogal yollarla enfekte olmus sigirlarda sindirim strongilozuna karsi
in vitro antelmintik etkisini degerlendirmektir.

Yéntemler: Ekstraktlarin antelmintik aktiviteleri yumurtadan ¢ikma testi (egg hatch assay) ve larva mortalite testi (larval mortality assay) kullanilarak
degerlendirildi. M. vulgare yaprak tozlar maserasyon ile ekstrakte edildi. 0.78, 1.55, 3.1, 6.2, 12.5, 25 ve 50 mg/mL &l¢ilerinde etanolik (EE) ve sulu eks-
traktlar (AE) test edildi. Sirasiyla 20 mg/mL ve 3% konsantrasyonlarinda albendazol and dimetil stilfoksit, pozitif ve negatif kontroller olarak kullanildilar.
Bulgular: M. vulgare yapraklarinin ortalama embriyonlasma orani AE ve EE'de maksimum idi (sirasiyla %48,4+3,47 ve %54,2+2,87). M. vulgare ekstrakt-
larinin yapraklarinin 50 mg/mL ile yiiksek etki gésterdigi gozlenmistir, ancak her iki ekstrakta da, 0,78 mg/mL'ye maruz birakilan kiltirlerde en distk
parazit yumurta kulugka randimani gézlenmistir. M. vulgare'den elde edilen AE ve EE'nin larva mortalite oranlari, 24 saatte 50 mg/mL'deki ekstraktlar
icin sirasiyla %45,8+1,99 ve %51+2,53 olarak gozlenmistir.

Sonug: Bu calismanin bulgulan, M. vulgare yapraklarinin AE ve EE'sinin, in vitro olarak sigir strongil parazitlerinin yumurtalari ve larvalar tGzerinde po-
tansiyel bir antelmintik etkiye sahip oldugunu géstermistir.

Anahtar Kelimeler: Marrubium vulgare, antelmintik etkiler, sigrr, in vitro
Gelis Tarihi: 03.04.2018 Kabul Tarihi: 05.06.2018

INTRODUCTION species, (such as Haemonchus, Ostertagia, Trichostrongylus,

Parasitic diseases are among the factors that limit ruminant Cooperia, Nematodirus, Bunostomum, Oesophagostomum,

production worldwide, accounting for large economic loss-  €tc) and are among the bovine parasites most commonly
es. Digestive strongyles are parasitic diseases caused by  encountered in temperate regions. Helminthes are the most
strongylid nematodes that include a number of parasitic  common infections in cattle, affecting almost all bovine
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breeds. The negative impact of helminth infections in livestock
productivity in some countries has been established, such as
retarded growth, weight loss, reduced food consumption, low-
er milk production, impaired fertility, and high mortality rates in
cases of massive infections (1). A recent study in Algeria (Bass
Kabylie region) demonstrates that digestive strongyles are the
most prevalent species in cattle (2). This infection is generally
controlled by synthetic drugs; however, excessive use of such
drugs has led to widespread resistance.

The worldwide interest in herbal products has grown significant-
ly. A large number of medicinal plants have been used to treat
parasitic infections in humans and animals. Herbal medicine can
increase profits by reducing the use of conventional anthelmint-
ics and extending the useful life of the limited number of anthel-
mintics available. Plants and their bioactive products are report-
ed to have multiple medicinal applications in the treatment or
control of many health problems and infections, including its use
as antimicrobial, antioxidant, anti-inflammatory, antipyretic, and
immunostimulant (3).

Marrubium vulgare L. (Lamiaceae) is native to North Africa, Cen-
tral and Western Asia, and Southern Europe. This plant is used
in folk medicine for the treatment of a variety of diseases. M. vul-
gare is currently used by traditional healers alone or combined
with other herbs to treat bronchitis, coughs, and colds. More-
over, it is traditionally used for its antioxidant, antibacterial (4),
analgesic, and hypoglycemic effects (5). It is essentially rich in
phenolic compounds among other phytochemicals and is widely
used in traditional medicine. Recently, Amessis-Ouchemoukhet
al. (4) demonstrated the potential role of this plant in the inhibi-
tion of cyclooxygenasel and acetylcholinesterase activities. The
important biological activities of Marrubium are attributed to its
different bioactive compounds, such as flavonoids, diterpenoids,
and phenylethanoid glycosides (6).

It is important to establish a successful program and to search
for the development of alternative, safer, and environmentally
friendly anthelmintic agents. There is also urgency in the use of
medicinal plants to treat cases of parasitism in ruminants, and
much of the success has been achieved against a variety of para-
sites. To our knowledge, no study using the anthelmintic activity
of plant extracts from M. vulgare L. was reported in Algeria. The
aim of the present study was to evaluate in vitro the anthelmintic
activity of M. vulgare L. growing in Algeria (area of Béjaia) against
digestive strongyles in naturally infected bovine.

METHODS

The experimental protocol was approved by the Scientific Coun-
cil of the Faculty of Life and Nature Sciences, University of Ab-
derrahmane Mira, Béjaia, Algeria.

Plant material and extraction

The leaves of M. vulgare were collected in March 2015 from the
Aokas locality (Béjaia Province, North Algeria; 36° 36’ N, 4° 471"
E. The species identification was performed at the laborato-
ry of ecology (University of Béjaia, Algeria). The plant was cut
into small pieces and dried at room temperature (25-30 °C) for 1
week. Thereafter, the plant material was pounded using a coffee
grinder resulting in a fine powder and was kept in the dark.

Leaves powder of M. vulgare was extracted by maceration with
ethanol by shaking (Corning® PC-400D hot plate). Briefly, leaves
powder was extracted with 70% ethanol and water in a 1:10 W/V
ratio for 24h and then homogenized using a Polytron homogenizer
(Brinkmann Instruments, Inc., Westbury, NY, USA) (7). The combined
ethanolic extract (EE) and water extract were evaporated to dryness
to yield crude EE and water extract. In addition, the resulting super-
natants were filtered through Whatman paper no. 1. The combined
EE and water extract were evaporated at 50 °C to dryness to yield
crude EE and aqueous extract (AE). In order to improve solubility
in water, the extract was dissolved in dimethyl sulfoxide solution
(DMSO, 3%).A total volume (100 mL) was obtained that produced a
stock solution at a concentration of 50 mg/ml from which a series of
dilutions was made to obtain solutions at different concentrations
of 0.78,1.55, 3.1, 6.2, 12.5, 25, and 50 mg/mL.

Recovery of nematode eggs

Fresh eggs were obtained from the feces of naturally infected
cattle according to Chollet et al. (8). Briefly, 3g of feces was col-
lected, homogenized in mortar, suspended in saturated salt solu-
tion (NaCl, d=1.2), and filtered through two sieves (1 and 0.15
mm). The content was centrifuged at 1000 g for 5 min. The super-
natant was poured through a 45 pm sieve. The retained material
on the sieve containing the eggs was washed with tap water to
remove the salt solution. It was then turned, and the opposite
side was washed with tap water. Finally, the eggs were collected
in a Petri dish (16 cm diameter).

Evaluation of ovicidal activity

The ovicidal efficacy test of different extracts was performed us-
ing two procedures as described by Coles et al. (9). An egg sus-
pension of 0.2 ml was distributed in a flat-bottomed microtiter
plate containing approximately 100 eggs/well and mixed with
the same volume of plant extract yielding the following final con-
centrations: 0.78, 1.55, 3.1, 6.2, 12.5, 25, and 50 mg/mL. The eggs
were incubated at room temperature for 24h.

A Lugol iodine solution was added to prevent the eggs from
hatching. The number of embryonated eggs per well was count-
ed using a stereo microscope (40x magnification). The percent-
age of embryonation (EM%) was determined as follows (10): E (%)
= Number of embryonated eggs X 100/Number of eggs nature.

After 24h of incubation, all embryonated eggs and first stage lar-
vae (L,) were counted using a microscope (40x magnification) to
assess the effects of the plant extract in the second experiment.
The hatching rate (E%) was estimated using the following formula
(11): E (%) = Number of Larvae 1 X 100/Number of embryonated
eggs in culture.

Recovery of nematode larvae

The eggs were cultured using the technique described by Smyth
(12). Briefly, 3ml of the eggs suspension was poured on a filter
paper covering the bottoms of one Petri dish, then covered to
maintain a high relative humidity (65%-67%) to prevent the dish
from drying out, and stored at +24°C. After 3 days of incubation,
L, larvae were observed in a Petri dish and were collected using
a Baermann apparatus.

Evaluation of larvicidal activity
For assessment of the effects of the extracts on larvae (L), a TmL
solution containing approximately 15-20 L, was distributed in each
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well of a flat-bottomed microtiter plate and mixed with the same
volume of a specific extract. The flat-bottomed microtiter plate
was covered, and the larvae were incubated at room temperature
for 24h. The number of dead or immobilized larvae was assessed
under a microscope (40x magnification). The corrected mortality
rate (%) was determined using the following formula (13): cMR (%)
= (Mce - Mt) X 100/100 - Mt.

Where cMR is the corrected mortality rate (%), Mce is the mortal-
ity obtained during the test, and Mt is the mortality registered in
the negative control wells. If the mortality rate in the latter wells
is <5%, cMR=Mce.

Statistical Analysis

The results (mean+SD) were expressed as percentage (%). The dif-
ferent rates of embryonation (EM%), eclosability (E%), and mortali-
ty (cMR%) due to the plant extracts were compared using the chi-
square test at a 5% significance level. The lethal concentration 50
(LC,,) was determined using the regression lines of the SAS Probit
according to the decimal logarithm of the concentration. All tests
were repeated five times for each treatment and control. Albenda-
zole (ABZ) was used as a positive control at 20 mg/mL concentration.

LC,valueswere 39.72, 38.66, and 42.38 mg/ml for the inhibition
of embryonation eggs, hatching rate, and L mortality of M. vul-
gare EE, respectively. However, the LC_ value of AE of M. vulgare
was >50 mg/mL for all tests.

The results indicated that EE of M. vulgare leaves appears to
be more efficient against gastrointestinal strongyles in different
tested stages than AE. Table 2 shows the variation of the mean
embryonation rate of digestive strongyles eggs according to the
concentrations of the extract of M. vulgare leaves. The inhibition

Table 3. Mean hatchability rate (E%, £SD) of leaves extract of
M. vulgare at different concentrations against bovine digestive
strongyles

RESULTS

Table 1 summarizes the extracts of M. vulgare LC_; values of in
vitro anthelmintic activity test. Regression analysis indicated that

Table 1. Lethal concentration (LC

507

mg/mL) of AE and EE M.

vulgare on inhibiting embryonation, hatchability eggs, and
mortality L, of bovine digestive strongyles

Concentration (mg/mL) Hatchability rate
(E%, *SD)
AE EE

0.78 8.8+1.45 11+1.57
1.55 11+1.36 14.2+2.40
3.1 15.4+2.02 18.2+2.27
6.2 21.6+2.16 23.6+1.68
12.5 29.8+2.41 32.6+2.30
25 39.4+3.20 44.8+2.14
50 49.2+3.08 55.2+2.41
DMSO 5.8+1.45* 6.2+1.45*
ABZ 100+£0* 100+£0*

Inhibiting Inhibiting
Extract |embryonation hatching Mortality L1
Ethanolic | 39.72 mg/mL 38.66 mg/mL 42.38 mg/mL
Water >50 mg/mL >50 mg/mL >50 mg/mL

the same column (p<0.05).

*Negative and positive controls (DMSO and ABZ, respectively)
compared with each extract treatment are statistically different in

AE: aqueous extracts; EE: ethanolic extracts; DMSO: dimethyl
sulfoxide solution; ABZ: Albendazole

Table 2. Mean embryonation (EM%, +SD) of leaves extract of
M. vulgare at different concentrations against bovine digestive

Table 4. Mean rate of mortality (cMR%, +SD) of leaves extract
of M. vulgare at different concentrations against bovine

strongyles digestive strongyles
Concentration (mg/mL) Percentage of embryonation Concentration (mg/mL) Percentage of mortality
(EM%, =SD) (Mc%, =SD)
AE EE AE EE
0.78 8.4+2.02 10.6+2.16 0.78 7.8£1.99 9.6+2.02
1.55 10.4+2.01 13.8+£2.41 1.55 10.2+2.28 12.6+£2.30
3.1 14.6+2.16 17.4£2.56 3.1 14.4+2.55 1421
6.2 20.8+2.40 22.6+2.78 6.2 19.8+1.82 21.4+2.67
12.5 29+2.73 31.8+3.08 12.5 26.8+3.8 30.2+2.41
25 38.2+£3.08 43.8+3.08 25 37.6£3.2 42.6+2.56
50 48.4+3.47 54.2+2.87 50 45.8+1.99 51+2.53
DMSO 5.8+1.45* 6.4+2.01* DMSO 5.8+1.45* 6.6+£1.27*
ABZ 100+0* 100+0* ABZ 100+0* 100+0*

*Negative and positive controls (DMSO and ABZ, respectively)

compared with each extract treatment are statistically different in
the same column (p<0.05).
AE: aqueous extracts; EE: ethanolic extracts; DMSO: dimethyl
sulfoxide solution; ABZ: Albendazole

the same column (p<0.05).

*Negative and positive controls (DMSO and ABZ, respectively)
compared with each extract treatment are statistically different in

AE: aqueous extracts; EE: ethanolic extracts; DMSO: dimethyl
sulfoxide solution; ABZ: Albendazole
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effect was proportional to the extract concentration. The mean
embryonation rate was maximum in AE and EE (48.4+3.47%and
54.2+2.87%, respectively). The lowest concentration of AE and EE
of M. vulgare leaves (0.78 mg/ml) did not affect parasite embry-
onation. At 3.1 mg/ml, the embryonation rates were moderate in
the solution containing both extracts. The mean embryonation
rate of AE and EE (5.8+1.45% and 6.4+2.01%, respectively) was
very low in distilled water and 3% DMSQO. Both extracts of inhibi-
tion of embryonation rate were significantly lower than positive
control (p<0.05).

Table 3 illustrates the variation of the mean hatching rate eggs
of M. vulgare according to the concentration of AE and EE.M.
vulgare effect varied according to the concentration of extracts.
The extracts of M. vulgare leaves high effects were observed with
50 mg/ml, but the lowest reduction on parasite eggs hatchabil-
ity was observed in cultures exposed to 0.78 and 1.55 mg/ml to
both extracts. With regard to DMSO diluted in water (3%), its
activity on the hatchability rate was lower than that shown by
both extracts at minimal concentration. The ABZ-treated cultures
(positive control) were significantly higher (p<0.05) than the test-
ed concentration of AE and EE.

Table 4 shows the effects of different extracts on L, larvae of gas-
trointestinal strongyles after 24h of contact. The larval mortality
rate of both AE and EE from M. vulgare showed that the extracts
at 50 mg/ml exhibited 45.8+1.99% and 51+2.53%, respectively,
at 24h. At a concentration of 3.1 mg/mL, the mean larval mor-
tality rates were similar in AE and EE (14.4+2.55% and 14+2.1%,
respectively). Generally, the larval mortality rate was concentra-
tion dependent in both extracts. Distilled water and 3% DMSO
in both AE and EE were 5.8+1.45% and 6.6+£1.27%, respectively.
Significantly different (p<0.05) from tested concentrations of AE
and EE and from ABZ-treated cultures were observed.

DISCUSSION

The present study was conducted in order to find a phytotherapic
product to help control gastrointestinal parasites in bovines and
to provide an alternative use of plant extracts. These tests mea-
sured the effect of anthelmintic activity directly on the processes
of hatching, development, and motility of endoparasites. The re-
sults of our study have demonstrated that extracts of M. vulgare
leaves have an inhibitory effect on the eggs and larval develop-
ment of bovine digestive strongyles parasite in vitro. As previously
described, M. vulgare possesses different bioactive compounds,
such as flavonoids, diterpenoids, tannins, and phenylethanoid gly-
cosides (4). Moreover, plants with anthelmintic activities contain
phytochemicals, such as polyphenols, tannins, flavonoids, and sa-
ponins. This anthelmintic activity may be attributed to an individu-
al or a combined effect of the bioactive compounds (14).

AE and EE of leaves of M. vulgare at high concentration showed
a significant anthelmintic activity, in agreement with those re-
ported by Al-Shaibani et al. (15). The results of the present study
also correspond with those published previously, which demon-
strated that the anthelmintic activity resulted with increasing the
plant extract concentrations (16). More interesting, the present
study also considered the positive and negative controls of both
extract tests, which give a more tangible comparison in the ex-

periment. As expected, the low concentration of DMSO (3%)
examined did not have any effect on hatching, whereas ABZ
completely prevented egg hatching at the standard dose used
(20 mg/ml). In addition, the results obtained for the inhibition of
embryonated and egg hatching, as well as for the larvae mortal-
ity, are slightly higher with EE than with AE in bovine digestive
strongyles. A similar observation was reported by Tiwari et al.
(17); in their study, EE possesses a high amount of polyphenols
than AE. In addition, the higher concentrations of more bioactive
flavonoid compounds were detected with 70% ethanol due to its
higher polarity than pure ethanol (18). Hence, organic solvent ex-
tracts were more bioactive compounds from plants than AE (19).

Previous studies have used this test to screen the anthelmintic
activity of some plant compounds (20). In the present study, AE
showed practically similar activity with an LC_ value of 50 mg/mL
than EE with an LC, value of 49.7 mg/ml. Recently, Ngaradoum
et al. (21) showed that methanolic extract of Ziziphus mucronata
barks has a significantly (p<0.05) higher activity with an inhibition
concentration 50 (IC,) value of 3.9 mg/mL than AE with an IC,,
value of 14.7 mg/mL when tested against Haemonchus contortus
egg. In addition, Zabré et al. (22) reported that Acacia raddiana is
effective with IC,=1.58 mg/mL for AE and IC,=0.58 mg/mL for
acetonic extract for egg hatch inhibition. These differences may
be attributed to the used concentration and the composition
of plant extracts. Our results on parasite eggs suggested that
EE of M. vulgare appears to be active than AE on embryonation
mechanism and hatching egg. This could be attributed to the
difference in proportions of the secondary metabolite compo-
nents and the greatest facility of extracts diffusion through the
egg shell that were responsible for anthelmintic activity. It has
been reported that tannins or saponins can possibly penetrate
the different layers of the egg and inhibited the formation of lar-
va by affecting the morula (23).

Moreover, several studies had demonstrated that tannins and sa-
ponins could stop the larval formation and hatching process of
H. contortus eggs (24). In this research, the ovicidal activities of
the extracts could be due to the fact that the active compounds
passed through the egg shell and stopped the segmentation of
blastomeres or paralyzed the larvae inside the embryonated egg
(25). In addition, the larvicidal activity of plant extract may be
attributed to tannins capacity to bind free protein available in
the tubes for larval nutrition, therefore leading to larval starvation
or decrease in gastrointestinal metabolism directly through the
inhibition of oxidative phosphorylation, causing larval death (26).

The biochemical and pharmacological activities of flavonoids
have been attributed to their antioxidative and antibacterial
properties (4) and act by penetrating the cuticle blocking the
postsynaptic receptors and consequently paralyzing effects on
larvae (27). In addition, Chartier et al. (28) noted that active com-
pounds may have induced the release of gamma-aminobutyric
acid that blocked the transmission of nerve impulses or decou-
pling the oxidative phosphorylation reaction that can lead to the
exhortation of the energy of larvae.

Some studies have shown that some local plants that contain tan-
nins can impair different key biological processes of the parasitic
life cycle, namely the eggs development into larvae, the excretion
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of eggs by adult worms, and the establishment of the infective L,
larvae (29).The findings of the present study showed that increas-
ing the concentration of the plant extracts resulted in increased
inhibition of embryo nation eggs, hatching rate, and mortality L,
effect of bovine strongyles parasites that could be related to a
supplement of different active compounds. Moreover, the activ-
ity level of the different concentrations of M. vulgare extract was
significantly lower than the ABZ activity. This difference can be
explained by the presence of small concentrations of the active
ingredient in the plant extracts. It is likely that at higher concen-
tration, all binding receptors on the larvae were occupied, thus
leading to hyperpolarization of membranes limiting excitation and
impulse transmission causing flaccid paralysis of larvae muscles, a
similar observation also made by a previous study (30).

CONCLUSION

The findings of the present study showed that AE and EE of M.
vulgare leaves have a potential anthelmintic activity on eggs and
larvae of bovine strongyles parasites. Further studies geared to-
ward isolation, identification, characterization, and purification
of bioactive compounds from this plant should be conducted in
order to test its efficacy. In addition, in vivo investigations are re-
quired to warrant the ethno medicinal application of M. vulgare
as anthelmintic agent.
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Direkt Bakida Tanimlama Zorlugu Yasanilan Dort Parazit Icin
Alternatif Bir Yaklasim

Alternative Staining Method for Four Parasites that are Difficult to Identify through Direct
Inspection
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oz

Amag: Taze diski 6rneklerinde, islak preparat (nativ-lugol) incelemesinde tanimlamada zorlandigimiz Blastocystis spp. (6zellikle grantler form), Dien-
tamoeba fragilis, Entamoeba histolytica/dispar trofozoitleri ile deneyimsiz aragtirmacilarin tereddit yasayabilecegi Giardia intestinalis kistleri icin farkli
bir fiksatif kullanilarak Trikrom boyasi ile yaklasik bes dakika icinde tanimlanmasi amaclanmistir.

Yéntemler: Cinko silfat hidrat, bakir stlfat hidrat, aliminyum sulfat hidrat ve ferrik silfat hidrat gibi dért farkli mordan [bazi boyalar ile koordinasyon
kompleksleri olusturan polivalens (en az +2 degerlikli) metaller] kullanilarak hazirlanmis etil alkol, formalin, asetik asit ve distile su bazl fiksatifler ile
tespit edilmis preparatlar Gomori'nin trikrom boyasinin modifiye edilmis sekli ile boyanmistir. Kontrol ve kiyaslama amaciyla altin standart olarak; civa
klorir iceren Schaudinn fiksatifi ile fikse edilen 6rnekler Gomori'nin trikrom boyasinin Wheatley modifikasyonu ile boyanmistir.

Bulgular: D. fragilis ve Entamoeba histolytica/dispar trofozoitleri ele alindiginda; alternatif yontem tatbik edilen diski rnekleri ile klasik fiksasyon/
boyama yéntemi ile boyanmis preparatlar arasinda degerlendirme kriterleri acisindan hemen hemen benzer sonuclar alinmistir. Blastocystis spp. ve
Giardia intestinalis kistleri ele alindiginda ise, klasik fiksasyon/boyama yénteminin alternatif yonteme nazaran biraz daha Usttin oldugu gézlenmistir.
Sonug: Alternatif yontem klasik yonteme gore bir miktar yetersiz kalmasina ragmen strecin kisaligi géz 6niine alindiginda iyi bir secenek gibi gézikmektedir.
Anahtar sdzciikler: Protozoon, disk, fiksatif

Gelis Tarihi: 20.02.2018 Kabul Tarihi: 18.05.2018

ABSTRACT

Objective: The aim of the present study was to identify Blastocystis spp. (particularly the granular form), Dientamoeba fragilis, and Entamoeba histol-
ytica/dispar trophozoites, which are difficult to identify using wet mount, as well as Giardia intestinalis cysts, which are difficult to identify by unexpe-
rienced researchers, in fresh fecal samples within 5 min using a different fixative employing trichrome staining.

Methods: The slides were fixed by fixatives based ethyl alcohol, formalin, acetic acid, and distilled water including four different mordants (divalent or
polyvalent metals that form coordination complex with some dyes) consisted of zinc sulfate hydrate, copper sulfate hydrate, aluminum sulfate hydrate,
and ferric sulfate hydrate using a modification of Gomori's trichrome staining. Samples fixed by Schaudinn fixative including mercury chloride were
stained using Wheatley modification of Gomori's trichrome staining as gold standard for control and comparison.

Results: Regarding D. fragilis and E. histolytica/dispar trophozoites, similar results were obtained among the slides stained by classical fixation/
staining method and those stained by the alternative method. However, regarding Blastocystis spp. and Giardia intestinalis cysts, classical fixation/
staining method was relatively superior to the alternative method.

Conclusion: Although the alternative method is slightly inferior to the classical fixation/staining method, it seems to be a good option with respect
to the process time.

Keywords: Protozoa, feces, fixative
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GIRIS nin yapilarinin bozulmadan tanimlanabilmesi icin numune

Digki érneklerinde bagirsak parazitlerinin tanisini etkileyen verildikten 30 dakika icinde incelenmesi gerekmektedir.

en 6nemli faktérlerden biri de numunenin verilisi ile ince- Hasta-calisan uyumu, laboratuvar isleyis yogunlugu, ilk in-
lenmesi arasinda gecen zaman faktorudir. ideal sartlarda celemede tanimlamada teredditte kalinanlarin tekrardan

sulu ve yan kati digkilarda 6zellikle de trofozoit sekilleri-  incelenmesi gibi faktorler bu stirecin aksamasina sebep ol-
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maktadir. Zaman faktérind bir sekilde bertaraf edebilmek igin
fiksatifler kullanilmaktadir (1).

Potansiyel karsinojenik 6zellikleri, inhalasyon ve deriden emilme-
si sonucunda ylksek toksisitesi olmasina ragmen formalin solUs-
yonu ile ylksek dizeyde toksik ve koroziv &zelliklere sahip civa
klortr (HgCl2) bazli Schaudinn ve distk viskoziteli polivinilalkol
(PVA) fiksatifleri bagirsak parazit yaymalarinin iyilestirme ve tanisi
icin diski érneklerinin korunmasinda bircok laboratuvarda uzun
senelerdir kullaniimakta olan geleneksel digki fiksatifleridir (2-4).

Bagirsak parazitlerinin morfolojik olarak uzun dénemli korun-
masini sagladiklar icin halen parazitolojide altin standart olarak
kabul edilmektedirler. Formalin solisyonu helmint erigkin ve yu-
murtalari ile protozoon kistleri gibi farkli yagam evrelerini koru-
mada kullaniimaktadir (2).

Polivinilalkol plastik bir recine olup; diski yaymalar hazirlanmasi
esnasinda digkinin cam slayt Gzerine yapigmasini kolaylastirici etki
yapmaktadir (2, 5).

Atiklarinin yiksek maliyetli bertaraf sorununa ragmen civa klortr
(HgCl2) iceren Schaudinn veya PVA'lI Schaudinn fiksatifleri dnce-
likli olarak bagirsak protozoonlarinin tanisinda kullanilmaktadir.
Cinko silfat (ZnSO4) ve bakir silfat (CuSO4) gibi farkli mordanlar
ile kiyaslandiginda bu amag icin halen en dnemli teknik oldugu
dustnidlmektedir (3, 5, 6).

Calismamizin temel amaci; taze digki drneklerinde, 1slak prepa-
rat (nativ-lugol) inceleme esnasinda tanimlamada zorlandigimiz
Blastocystis spp. (6zellikle graniler form), Dientamoeba fragilis
(D. fragilis), Entamoeba histolytica/dispar (E. histolytica/dispar)
trofozoitleri ile deneyimsiz aragtirmacilarin tereddit yasayabi-
lecegi Giardia intestinalis (G. intestinalis) kistleri icin dort farkli
mordan secenedi ile hazirlanan yeni bir fiksatif kullanarak Trikrom
boyasi ile yaklagik bes dakika icinde tanimlanmasidir.

YONTEMLER

Calismamizda kullanilacak olan fiksatifimiz icerik olarak 100
ml'de; 15 mL etil alkol (temel olarak %96'lik etil alkol kullanilmis-
tir), T mL formalin solUsyonu (temel olarak %37-40'lik formalin
kullanilmigtir), 5 mL asetik asit (temel olarak %99'luk asetik asit
kullanilmigtir) ve 79 mL distile su icerecek sekilde hazirlanmustir.

Hazirladigimiz baz fiksatif solisyonlarinin igerisine mordan olarak;
50 mg ¢inko siilfat hidrat (ZnSO4x7H20), 50 mg bakir sllfat hidrat
(CuSO4x5H20), 50 mg alliminyum silfat hidrat [AI2(SO4)3xH20]
ve 50 mg ferrik stlfat hidrat [Fe2(SO4)3xH20] eklenmis, karisti-
rlarak tamamen fiksatif icinde ¢oziinmeleri saglanmistir. Mor-
danlar ¢6zildugu anda doért farklh fiksatif de kullanima hazir hale
gelmistir.

Karsilastirma amaciyla altin standart olarak civa klorir (HgCl2)
iceren Schaudinn fiksatifi kullanilmistir.

Taze digki 6rnekleri nativ-lugol inceleme yapildiktan sonra, on-
celikli olarak Blastocystis spp.(6zellikle grandler form), D. fragilis,
E. histolytica/dispar trofozoitleri ve G. intestinalis kistleri oldugu
dusunulen digki érnekleri ayrilmistir. Fiksasyon ve boyama sure-
ci ¢ok kisa oldugdu igin dort farkli mordan ile ayni anda boyama

yapmaktansa sirasi ile bakir silfat hidrat, cinko sdlfat hidrat, al-
minyum silfat hidrat ve ferrik stlfat hidrat iceren her bir fiksatif ile
islem yapilmistir.

Altin standart yontem ile fiske edilen ve Gomori'nin trikrom bo-
yasinin Wheatley modifikasyonu ile boyanan preparatlar yakla-
stk 60-70 dakika arasinda incelemeye hazir hale gelmektedir (7).
Alternatif ydontemimizde; fiksatifte 1 dakika, %96'lik etilalkolde 3
dakika, Trikrom boyada 1 dakika bekletiimektedir. Renk gider-
me safhasinda sirasi ile 0,5 mL glasiyal asetik asid iceren %90k
etil alkolde 1-3 saniye, sonrasinda iki adet % 96'lik etilalkolde 1-3
saniye bekletilerek boyama tamamlanmaktadir. Ksilende 1 daki-
ka yeterli olmakla birlikte stireyi uzatip uzatmamak uygulayicinin
tercihine birakilmistir.

Her digki drnedi icin hazirlanan beger adet boyali preparat x1000
blyitmede stk mikroskobunda incelenmistir. Degderlendirme
esnasinda dikkat edilen parametreler; genel anlamda parazitin
morfolojisi, cekirdek ve sitoplazmik organellere ait detaylarin ge-
kil ve netligi ile parazitin digkidaki artefaktlarin arasinda fark edi-
lebilirligi olmustur. Skorlamada; bu kriterler dikkate alindiginda
1 en kotd, 5 ise en iyi kriterlere sahip olani belirtmek icin kulla-
nilmistir.

Bu calismada kullanilan diski érnekleri ile ilgili olarak hastalardan
onam belgesi alinmigtir.

Bu calisma icin etik kurul onayi Harran Universitesi Tip Fakiiltesi
Etik Kurulu'ndan alinmigtir (08.06.2017 tarih, 06 no'lu oturum, 17
sayili karar).

BULGULAR

Nativ-lugol inceleme sonrasi Blastocystis spp (6zellikle graniler
form), D. fragilis, E. histolytica/dispar trofozoitleri ve G. intesti-
nalis kistleri oldugu dusiinilen 50 adet taze digki drnegine ait
toplamda 250 adet boyali preparat incelenmis ve kullanilan mor-
danlara gére bulgular Tablo 1'de kiyaslanmistir.

Tablodan da anlasilacagi tizere; D. fragilis ve E. histolytica/dispar
trofozoitleri ele alindiginda, alternatif fiksatifler ile tespit edilerek
hizli bir sekilde Trikrom boyama yéntemi tatbik edilen digki &r-
nekleri ile Schaudinn fiksatifi ile tespit edilmis ve klasik Trikrom
yontemi ile boyanmis preparatlar arasinda parazitin morfolojisi,
cekirdek ve sitoplazmik organellere ait detaylarin sekil ve netligi
ile parazitin digkidaki artefaktlarin arasinda fark edilebilirligi aci-
sindan hemen hemen benzer ya da yakin sonuglar alinmistir (Re-
sim1a, b, c,d, e f g hij.

Blastocystis spp. ele alindiginda, klasik fiksasyon/boyama yon-
teminin alternatif ydbnteme nazaran parazitin morfolojik netligi
ile parazitin diskidaki artefaktlarin arasinda fark edilebilirligi
agisindan biraz daha Ustin oldugu gézlenmistir (Resim 1k, |,
m, n, O).

Giardia intestinalis kistleri ele alindiginda, klasik fiksasyon/boya-
ma yonteminin alternatif ydonteme nazaran parazitin morfolojik
netligi ile parazitin digkidaki artefaktlarin arasinda fark edilebi-
lirligi acisindan biraz daha Ustin oldugu gézlenmistir. Ayrica bu
parazitte dort farkli mordan ile yapilan alternatif fiksatiflerin ti-
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Resim 1. a-z. a) Aliminyum sulfat hidrat, D. Fragilis. b) Bakir silfat hidrat, D. Fragilis. c) Ferrik silfat hidrat, D. Fragilis. d) Cinko sulfat
hidrat, D. Fragilis. e) Schaudinn fiksatifi, D. Fragilis. f) Aliminyum silfat hidrat, E. histoyltica/dispar. g) Ferrik stlfat hidrat, E. histoyltica
/dispar. h) Cinko sulfat hidrat, E. histoyltica /dispar. i) Bakir silfat hidrat, E. histoyltica /dispar. j) Schaudinn fiksatifi, E. histoyltica /
dispar. k) Bakir silfat hidrat, B. hominis. |) Ferrik silfat hidrat, B. hominis. m) Cinko silfat hidrat, B. hominis. n) Aliminyum sulfat hidrat,
B. hominis. &) Schaudinn fiksatifi, B. hominis. p) Cinko silfat hidrat, G. intestinalis. r) Aliminyum sulfat hidrat, G. Intestinalis. s) Bakir
silfat hidrat, G. Intestinalis. t) Ferrik stlfat hidrat, G. Intestinalis. U) Schaudinn fiksatifi, G. intestinalis. v) Bakir stlfat hidrat, I. bitschlii.
y) Ferrik sulfat hidrat, I. bitschlii. z) Aliminyum silfat hidrat, E. hartmanni
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Tablo 1. Boyali preparatlarin kullanilan fiksatif ve icerdigi mordana gére degerlendiriimesi

Ornek No Parazit ismi Kullanilan fiksatif ve icerdigi mordan
Yeni fiksatif Schaudinn
CuSO4 ZnSO4 Al2 (SO4)3 Fe2 (SO4)3 HgCl2
1 B. hominis 4,5 34 4,5 5 4,5
D. fragilis 4,5 4,5 4,5 4,5 4,5
2 B. hominis 3,4 3 3 3.4 3
D. fragilis 4,5 5 4,5 4,5 4,5
3 B. hominis 3 3 3 3,4 3-5
E. nana (trf) 3-5 3-5 3-5 3 3-5
G. intestinalis (k) 2-5 2-5 1,2 2.3 2-5
G. intestinalis (trf) 1 3,4 3,4 3 4
E. coli (trf) 4.5 4.5 3 4 4.5
4 B. hominis 4,5 4,5 3-5 3-5 3-5
E. h/E. d (trf) 4,5 4,5 5 4,5 4,5
E. nana (trf) 3,4 3,4 3 %) 3
5 B. hominis 34 3-5 4,5 3-5 4,5
E. h/E. d (trf) 4,5 5 4,5 4,5
D. fragilis 45 3,4 3-5 4.5
B. hominis 4 34 34 3-5
E. coli (pk) 4 2,3 1,2 2,3 3-5
8 B. hominis 3 6] 2 3 3,4
E. nana (trf) 3 1 3,4 2-4 3,4
G. intestinalis (k) 2 1 2 1,2 2-4
9 B. hominis 4 3,4 34 34 2-4
10 B. hominis 2.3 3-5 2-4 3-5 3,4
C. mesnili (k) 2 3-5 23 4,5 3
11 B. hominis 4,5 3,4 2,3 34 3-5
D. fragilis %] 3 2,3 3,4 2,3
12 B. hominis 34 3,4 34 3-5 4,5
D. fragilis 4,5 %] 3,4 %] 3,4
E. nana (k) 4,5 4,5 4,5 4,5 5
E. nana (trf) 4,5 3 3.4 4.5 3-5
13 B. hominis 4 34 34 34 34
14 B. hominis 2,3 34 3 2,3 34
D. fragilis 3-5 3-5 1] %] %]
15 B. hominis 34 34 34 34 34
16 C. mesnili (k) 3-5 3-5 2,3 3-5 4,5
E. hartmanni (k) 1-3 1-4 1-4 1-3 3-5
E. coli (k) 1,2 3 1 1 3-5
17 B. hominis 3,4 2.3 2-4 2,3 2.3
C. mesnili (k) 34 3-5 1-4 3 1-3
C. mesnili (trf) 3,4 %] @ %] %]
E. coli (k) 1-3 1-3 1-3 1,2 2-4
18 B. hominis 3-5 2-4 2,3 2-4 2,3
D. fragilis 3,4 1-3 3,4 2-5 3,4
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Tablo 1. Boyali preparatlarin kullanilan fiksatif ve icerdigi mordana gére degderlendirilmesi (devam)

Ornek No Parazit ismi Kullanilan fiksatif ve icerdigi mordan
Yeni fiksatif Schaudinn
CuSO4 ZnSO4 Al2 (SO4)3 Fe2 (SO4)3 HgCl2
E. coli (k) 1-3 %] %] (] 34
E. coli (trf) 3-5 1 1,2 1-4 3,4
19 B. hominis 23 23 2,3 2,3 34
D. fragilis %) %) %] @ 3
20 B. hominis 3 23 2,3 2,3 2-4
D. fragilis 2,3 2,3 23 23 2-5
21 B. hominis 3,4 2-4 3,4 3,4 2-4
22 B. hominis 3 34 34 3-5 3-5
D. fragilis 3-5 4,5 4,5 3-5 3-5
23 B. hominis 3 2-4 1,2 2 34
24 G. intestinalis (k) 1-5 1-5 1-4 2-5 1-5
25 B. hominis 2,3 2 2,3 2-4 2-4
E. nana (trf) 6] 2,3 2,3 2 2-4
E. coli (trf) 3,4 3,4 3,4 3,4 4
26 B. hominis 34 2-4 2-4 2,3 34
27 B. hominis 3.4 3.4 3.4 3.4 3.4
28 B. hominis 2-4 2-4 2-4 2-4 34
D. fragilis 3-5 %] 4,5 (%)} 3
E. nana (trf) 2.3 & %] (%] @
29 B. hominis 4,5 2-4 2-4 2-4 3-5
D. fragilis 4,5 %) %) %) %)
30 B. hominis 2-4 3,4 2-4 2-4 3-5
E. nana (k) 6] 3,4 %] (%] 3-5
E. nana (trf) 34 1,2 %] 3 2-4
31 D. fragilis 3-5 3-5 23 3 34
32 B. hominis 2-4 2-4 3 2-4 35
D. fragilis 2-4 2-4 3,4 2.3 4.5
33 B. hominis 2-4 2-4 3 2-4 3-5
D. fragilis 2-4 2-4 2-4 4,5 3,4
C. mesnili (trf) %] %] 4.5 %) 3,4
34 B. hominis %) 1-3 1-3 2-4 2
D. fragilis 3-5 3,4 2,3 %) 3-5
E. nana (k) 3,4 3 4 3 3-5
E. nana (trf) 3,4 3,4 3-5 3,4 3-5
G. intestinalis (k) 3-5 3-5 3,4 %) 3,4
E. coli (trf) 3 %} %) 3 %)
C. mesnili (trf) 3,4 3,4 3 1,2 3-5
35 B. hominis 2-4 2-4 %) 4 2-4
D. fragilis 3 34 %] 4,5 4
36 B. hominis 2-4 2,3 1,2 2-4 34
E. nana (k) 2-4 2-4 23 34 4,5
E. nana (trf) 2.3 3 %] 3,4 6]
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Tablo 1. Boyali preparatlarin kullanilan fiksatif ve icerdigi mordana gére degerlendirilmesi (devam)

Ornek No Parazit ismi Kullanilan fiksatif ve icerdigi mordan
Yeni fiksatif Schaudinn
CuSO4 ZnSO4 Al2 (SO4)3 Fe2 (SO4)3 HgCl2
37 B. hominis 1-4 2-4 2,3 2-4 34
E. nana (trf) 3 3 4,5 3,4 4,5
38 E. nana (k) 3-5 1-5 1-4 3-5 5
E. nana (trf) 3,4 %) 3,4 4 4,5
39 B. hominis 3 1.2 1.2 1-3 34
D. fragilis 34 %) %) 34 %)
E. nana (k) 3 2,3 %] 1G] 4
E. nana (trf) (%] 3.4 3.4 5
40 B. hominis 2,3 3 23 2 2-4
41 B. hominis 2-4 2-4 2-4 2-4 3-5
E. nana (trf) 2-5 3-5 3-5 2-4 4,5
C. mesnili (trf) 4 ] 3.4 45 45
42 G. intestinalis (k) 3-5 2-5 1-5 1-4 3-5
43 D. fragilis 3-5 34 34 2,3 34
E. coli (trf) 3 34 1-4 1.2 3-5
E. coli (pk) 3-5 2,3 %] %] 3-5
44 B. hominis 1G] 1-3 1-3 %] 1-4
E. nana (k) 3 1-3 1.2 2-5 4,5
C. mesnili (k) 3 1,2 1,2 1,2 2-4
45 I. bitschlii (k) 1,2 2,3 1.2 1.2 2-4
46 B. hominis 2-4 2-5 3-5 3-5 5
E. coli (pk) 3-5 %] 3 3,4 4
47 D. fragilis 35 3 3 3 4
48 G. intestinalis (k) 1-3 1-4 1-3 1-4 1-4
49 B. hominis 1-3 1-3 1-3 1-3 1-3
50 B. hominis 2-4 2-4 2-4 2-4 3-5
trf: trofozoid, k: kist, pk: prekist, @: preparatta gérilmedi
1-5 arasi rakamlar: Degerlendirme esnasinda dikkat edilen parametrelerin (genel anlamda parazitin morfolojisi, cekirdek ve sitoplazmik
organellere ait detaylarin sekil ve netligi ile parazitin diskidaki artefaktlarin arasinda fark edilebilirligi) incelemeyi yapan uzman tarafindan sayisal
verilere dokimudur. 1 rakami en k&td, 5 rakami en iyi sayisal veriye karsilik gelmektedir.

muinde boyanabilirlik agisindan bir ile bes arasinda degdisen genis
bir patern elde edilmistir (Resim 1p, r, s, t, U).

Her ne kadar 6nceligimiz olmamasina ragmen non-patojen pro-
tozoonlardan olan Endolimax nana (E. nana), Entamoeba coli (E.
coli), Chilomastix mesnili (C. mesnili), Entamoeba hartmanni (E.
hartmanni), lodamoeba biitschlii (I. bltschlii) kist veya trofozoitleri
de boyanan preparatlarda tiplendirilebilmistir. E.coli, C.mesnili, E.
hartmanni ve l.bltschlii kistik yapilarinda klasik fiksasyon/boyama
yonteminin alternatif ydnteme nazaran parazitin morfolojik netligi
ile parazitin digkidaki artefaktlarin arasinda fark edilebilirligi agisin-
dan daha Ustlin oldugu gdzlenmistir (Resim1yv, y, z, 2a, 2b).

Entamoeba coli trofozoitlerinde de E. histolytica/dispar trofozo-
itlerine benzer sekilde, alternatif fiksatifler ile tespit edilerek hizli

bir sekilde Trikrom boyama ydntemi tatbik edilen digki érnekleri
ile Schaudinn fiksatifi ile tespit edilmis ve klasik Trikrom y&ntemi
ile boyanmig preparatlar arasinda parazitin morfolojisi, cekirdek
ve sitoplazmik organellere ait detaylarin sekil ve netlidi ile pa-
razitin diskidaki artefaktlarin arasinda fark edilebilirligi agisindan
hemen hemen benzer ya da yakin sonuglar alinmistir (Resim 2c,
2d, 2e, 21).

Alternatif metodda mordanlar arasinda kiyaslama yapildiginda
en iyi sonuglarin sirasi ile bakir stilfat hidrat (CuSO4x5H20), ferrik
stlfat hidrat [Fe2(SO4)3xH20)], ¢inko sulfat hidrat (ZnSO4x7H20)
ve aliminyum sulfat hidrat [AlI2(SO4)3xH20] iceren boyalar ile
alindigi gérilmustdr. Cinko sulfat hidrat ve ferrik stilfat hidrat her
ne kadar birbirine yakin boyama yapmis olsalar da ferrik silfat
hidrat ile boyanan preparatlar ile daha bakir kirmizisi bir sitoplaz-
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Resim 2. a-f. a) Cinko silfat hidrat, C. Mesnili. b) Cinko silfat
hidrat, E. hartmanni. c) Bakir stlfat hidrat, E. Coli. d) Ferrik silfat
hidrat, E. Coli. ) Cinko sllfat hidrat, E. Coli. f) Schaudinn fiksatifi,
E. coli

ma rengi alinmistir. Aliminyum sulfat hidrat ve ¢inko slfat hidrat
ile boyanan preparatlar hem saha hem de paraziter yapilar agisin-
dan daha yesile ¢alan bir renk vermistir.

TARTISMA

Parazitoloji laboratuvarlar ve parazitolojik tetkiklerin yapildig
mikrobiyoloji laboratuvarlarinda barsak protozoonlarinin ayirt
edilmesinde en dnemli teknik olarak kabul edilen HgCI2 iceren
Schaudinn veya dislk viskoziteli PVA ile fiske edilen ve Gomo-
ri'nin trikrom boyasinin Wheatley modifikasyonu ile boyanan
preparatlar yaklagik 60-70 dakika arasinda incelemeye hazir hale
gelmektedir (6, 7).

Rutin laboratuvarlarda teknisyen sayisinin azlidi, yeterli deneyime
sahip olmamasi, klasik ydntemin oldukca vakit almasi sebebiyle
cogu zaman sadece ishalli digskilarda boyama metodunun kulla-
nilmasina ya da hi¢ yapilmamasina yol agmaktadir. Klasik yéntem
kullanildiginda ise yogun calisan laboratuvarlarda ya da toplum
taramasi gerektiren yiksek sayili érneklemelerde fiksasyon ve
boyama siresinin uzun olusunun dezavantajlarini yagsamaktayiz.

Yuksek bertaraf maliyetlerine ve zorluklarina ragmen halen HgClI2
iceren Schaudinn veya dugtk viskoziteli PVA fiksatifleri kullanil-
makta ya da tercih edilmektedirler (5).

Garcia ve ark. (6) yapmis olduklan calismada bakir silfat (CuSO4)
ve civa kloriir (HgClI2) iceren PVA fiksatiflerinin etkinligini kiyas-
lamiglardir. Sayisal anlamda preparatlarda etkenlerde atlama
yapmasa da, netlik ve cekirdek ayrintilar agisindan daha kéti bir
performans sergiledigi ve sitoplazmik biziisme goérildiuga belir-
tilmistir.

Garcia ve ark. (5) yapmis olduklarn bir bagka caligmada ¢inko stlfat
(ZnSO4) ve civa klorir (HgCl2) iceren PVA fiksatiflerinin etkinligini

kiyaslamiglardir. Her ne kadar sayisal anlamda nadir protozoon
iceren bazi preparatlarda etkeni atlasa da, netlik ve ¢ekirdek/si-

toplasma ayrintilar agisindan daha kétl bir performans sergilese
de ¢inko silfat (ZnSO4)'in protozoonlar tanimlama da alternatif
bir mordan olabilecegini belirtilmistir.

Garcia ve Shimizu (3) yapmis olduklan bir diger calismada ise
badirsak paraziti tespit edilen 46 hastadaki 67 protozoonun ta-
nimlamasi icin Ecofix ile fikse edilen preparatlan énerilen boya
Ecostain (ES) ve Gomori'nin trikrom boyasinin Wheatley modifi-
kasyonu (WT) ile boyamis ve kiyaslamistir. ES ve WT ile boyanan
preparatlardaki protozoonlarin yapisal karsgilastirmalar cogu ol-
guda (36/67 [53,7%)) esit duzeyde, bazi olgularda (24/67 [35,8%])
ES ile boyanmis olanlar daha iyi, cok az bir kisminda (4/67[6%)) ise
WT ile boyamada daha iyi sonuglar elde edilmistir. Farkl fiksatif
ve boya eslestirmelerinin saglayacadi uyumun klasik metodoloji-
ye alternatif olusturabilecegini belirtmiglerdir.

Nace ve ark. (4) yapmis olduklar calismada Strecktissue fixative
(STF) adinda bir fiksatif ile civa klortr (HgCl2) iceren PVA fiksatifi
ve formalini kargilagtirmiglardir. Kalici boyali preparatlarda PVA'ya
oranla keskinligin kaybolmasi, ¢ekirdek ve sitoplazmik ayrintilarin
soyutlagmasi ve renk tonunda kirmizi ve yesile ¢calma gibi bulgu-
lar elde etmiglerdir.

Jensen ve ark. (8) insan ve primat diskisi kullanarak yaptiklari ¢a-
lismalarinda disik viskoziteli PVA' ya alternatif olarak Ug ticari fik-
satifi (Ecofix, Parasafe ve Proto-fix) kalici boyali preparatlarin ha-
zirlanmasinda kargilagtirmiglardir. Zemin ya da arka plan agisindan
Parasafe ile hazirlanan preparatlarda yaklagik %40 oraninda kirlilik
gorilirken diger g fiksatifle hazirlanan preparatlarda bu gérl-
memigtir. Dort farkl metodun bes parazitin (E. histolytica/dispar,
E. coli, I. bltschlii, B. hominis, C. mesnili) tespit edilmesindeki
duyarlhliklar istatistiki anlamda degerlendirildiginde Protofix'in
E. histolytica ve C. mesnili’ nin tanimlanmasinda PVA'dan daha
iyi, diger parazitlerin tanimlanmasinda ise kiyaslanabilir oldugu-
nu belirtmislerdir. Ecofix'in ise tanimlamada PVA ile benzer oldu-
Ju fakat netlik ve ¢ekirdek/sitoplazma ayrintilan acisindan daha
kotu bir performans sergiledigini belirtmislerdir. Parasafe'te ise
E. histolytica, E. colive C. mesnili tanimlamasi diger ¢ metodun
timiinden kotl olmustur ve zeminde yesil renkli bir kirlilik olug-
mustur. Ayrica metodlarin uygulama agamalarinin 15 ile 22 basa-
mak arasinda oldugu, boyali preparatin hazir hale gelmesi icinde
24 ile 55 dakika arasinda bir strenin gerektigini belirtmislerdir.

Pietrzak-Johnston ve ark. (2) caligmalarinda duslk viskoziteli PVA’
ya alternatif olarak bes ticari fiksatifi (Ecofix, sodyum asetat-asetik
asid-formalin [SAF], STF, Parasafe ve Proto-fix) kalici boyali pre-
paratlarin hazirlanmasinda karsilagtirmiglardir. Ecofix digindaki
ticari kitler ile yapilan kalici preparatlarin dusik viskoziteli PVA
ile fiske edilmis preparatlardaki boyama kalitesine kiyasla yetersiz
kaldigini gdzlemlemislerdir. Ecofix ile fiske edilen preparatlarin
da dnerilen boya (Ecostain) ile boyandidi takdirde dusik viskozi-
teli PVA ile fiske edilmis preparatlardaki boyama kalitesine ben-
zer sonuglar alinabildigini belirtmislerdir.

Genel anlamda 6nceki yapilan ¢alismalara bakildiginda alternatif
olarak sunulan yéntemlerde sirecin uzunlugu konusunda net bir
¢6zim sunulmamistir.
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Oncel K. 5
Dért Protozoon icin Yaklasik Bes Dakika2 7

Yapmis oldugumuz calismada elde ettigimiz bulgular; alternatif
yontemin &zellikle Blastocystis spp. (6zellikle graniler form), D.
fragilis, E. histolytica/dispar trofozoitleri ve G. intestinalis kistleri
gibi dort patojen etkeni tanimlamada diger diski protozoonlarina
kiyasla daha efektif oldugunu gdstermistir. D. fragilis ve E. histol-
ytica/dispar trofozoitleri iceren preparatlar hemen hemen klasik
yonteme benzer kriterlerde boyanmislardir. Blastocystis spp. ve
G. intestinalis kistlerinde ise klasik ydontem biraz daha Ustin ol-
makla beraber alternatif yontemde 10 kat zaman kazandirarak
avantaj saglamistir.

Oncelikli amacimiz dért patojen etkeni tanimlama olmasina rag-
men, boyanan preparatlarda E. nana, E. coli, C. mesnili, E. hart-
manni, I. bltschlii kist veya trofozoitleri de tiplendirilebilmistir.
Genel anlamda kistik yapilarda klasik yontemin GstinlGgu agik
bir sekilde gorulmekte iken trofozoit sekillerinde 6zellikle E. coli
trofoizoitlerinde de E. histolytica/dispar trofozoitlerine benzer
sonuglar elde edilmistir.

Bir baska agidan bakarsak, boyamada klasik yontem kadar etkili
olamadigi E. coli, C. mesnili, E. hartmanni, I. bitschlii kistleri ile il-
gili olarak, nativ-lugol incelemesinde tipik ayirt edici morfolojileri
ile tiplendirme icin neredeyse boyamaya bile ihtiya¢ duyulmama-
sinin bu yéntemin &neminin asil nativ-lugol incelemede tanim-
lama gicligu cektigimiz trofozoit sekillerinde 6n plana ¢ikacad
yonlndedir.

Boyamalar esnasinda ilk tercihimin bakir stlfat hidrat olmasi
sonuglar bir miktar bu mordan lehine olumlu etkilemis olabilir.
Degerlendirme agamasinda bazen trofozoit ve prekistik sekillerin
yapilarin gérilmemesinde etken olarak; bazi diskilardaki parazi-
ter yapilarin sayisal anlamda ¢ok az olmasina ragmen boyamanin
yapilmasi oldugunu sdyleyebilirim.

Ayrica Saglk Bakanligi'nin yayimladigi yonetmelik ile yapilan di-
zenleme sonrasinda, E. histolytica’'nin etken oldugu amipli dizan-
teride kesin tani i¢in gecerli laboratuvar tekniklerinin icinde klinik
tanimlamaya uygun olgularin taze/sicak digkisinin trikrom boya-
ma ile mikroskopik incelemesinde eritrosit fagosite etmis trofo-
zoitlerin gozlenmesi gerektidi belirtilmistir (9). Yeni yontem ile bu
prosedurln yerine getirilmesi yaklasik bes dakika sirmektedir.

SONUC

Calismamizda uygulanan yeni fiksatif ve modifiye edilmis boya-
ma yodntemi parazitoloji ve mikrobiyoloji laboratuvarlarinda ya-
pilmakta olan insan diskisina ait parazitolojik tetkiklerde boya
ile tanimlama stirecinde klasik yonteme kiyasla on kat daha hizli
teshise gitmemize olanak saglamaktadir. Calisma siirecinde go-
rilmeyen birkag parazitinde dahil edilmesi ile birlikte yapilacak
olan c¢aligmalarin bize metodun etkinligi ile ilgili daha kapsamli
bilgiler verecegi distinilmektedir.
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Kis Aylarinda Evcil Kedi ve Kopeklerdeki Pire (Siphonaptera:
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oz

Amag: Bircok evcil hayvan sahibi, kedi ve képeklerini sadece ilkbahar ve yaz aylarinda dis parazitlerden korumak igin &nlemler almaktadir. Ancak
arastirmalar pirelerin (Siphonaptera: Pulicidae) kis aylarinda da evcil hayvanlar Uzerinde parazit olarak bulunabildigini géstermistir. Bu arastirmada, tg¢
aylik bir calisma déneminde Antalya, Muratpasa’da ki bir veteriner klinigine getirilen kedi ve képeklerin Gzerinde bulunan pirelerin tir kompozisyonlari
arastinimistir.

Yéntemler: 1 Aralik 2017 ve 28 Subat 2018 tarihleri arasinda toplam 50 evcil hayvan, pire varligi ydninden incelenmistir. Pirelerin tirleri evcil hayvan-
lardan toplandiktan sonra tespit edilmistir.

Bulgular: Evcil hayvanlarda 2 farkli tire ait 152 adet pire bulunmustur. incelenen evcil hayvanlarin % 46'si kedi (23) ve % 54U kopektir (27). Yirmi iki kedi
sadece Ctenocephalides felis ile enfestedir. Ondokuz kdpek sadece Ct. felis, 5 kopek sadece Ct. canis ve 3 kdpek hem Ct. felis hemde Ct. canis ile
enfeste bulunmustur.

Sonug: Bu arastirma, pirelerin kis aylarinda da hem kediler hem de kopekler Gzerinde izlenmesi ve kontrol edilmesi gerektigini gostermistir.

Anahtar Sézciikler: Kedi, kopek, ektopararzitler, pire, kig

Gelis Tarihi: 01.04.2018 Kabul Tarihi: 31.07.2018

ABSTRACT

Objective: Many pet owners are taking precautions to protect their cats and dogs from ectoparasites only during the spring and summer months.
However, some studies have shown that fleas can also be found as parasites on pets during winter. In this research, we investigated the species com-
position of fleas infesting cats and dogs that were brought to a veterinary clinic in Muratpasa, Antalya during the 3-months survey period.

Methods: In total, 50 domestic animals were examined between December 1, 2017 and February 28, 2018. Species of fleas were identified after being
collected from pets.

Results: Total 152 fleas, belonging to 2 different species, were recovered from pets. Of the domestic animals, 46% were cats (23) and 54% were dogs
(27). Twenty two cats were infested with only Ctenocephalides felis. Nineteen dogs were infested with only Ct. felis, 5 dogs infested with only Ct. canis,
and 3 dogs infested with both Ct. felis and Ct. canis.

Conclusion: This research showed that infestation with fleas should be monitored and controlled in both cats and dogs during winter months as well.
Keywords: Cat, dog, ectoparasites, flea, winter

Received: 01.04.2018 Accepted: 31.07.2018

GiRiS ri oldudu bilinmektedir (1, 2). Pireler insan saghgdi agisindan
dnemli olmalari ve blyik ekonomik kayiplara sebep olmalar
yani sira evcil hayvanlardan kan emmeleri yoluyla da deride
kasginti, kil ve tly dékilmesine neden olur ve ayni zamanda
bircok hayvan hastaliginin vektérligunt de yaparlar (3). Ba-
familya ve 238 cins igerisinde tanimlanmig 2574 tird bulun- ;o cok kiiciik hayvanlardan &zellikle yavru kedilerden cok
maktadir. Ergin disi ve erkek bireyleri memeli ve kuslardan  sayida pirenin kisa bir siirede kan emmesi kan kaybina ve so-
kan emen pirelerin veba, murin tifis (endemik tifis), epide-  nucunda éliime dahi neden olabilmektedir. Diinya genelinde
mik tifUs ve pire kaynakli benekli ateg gibi hastaliklarin vektd-  Ctenocephalides cinsi pireler kedi ve kdpeklerde en yaygin

Pireler (Siphonaptera: Pulicidae) erginleri kiiciik (yaklagik 2-8
mm), az ¢ok oval yapili, yanlardan basik, agiktan koyuya kah-
ve renkli, kanatsiz boceklerdir. Pirelerin diinya Uzerinde 16
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olarak gorilen ektoparazitlerdendir (4).

insan ve hayvan sadligi agisindan biyik énem sahip pireler-
le micadelede farkli yontemler kullanilmaktadir. Pirelerin evcil
hayvanlarnin killan arasinda gizlenmesi ve yumurtlamasi gibi dav-
raniglan sebebiyle killarin belli araliklarla tirag edilmesi pirelere
karsi koruma saglamaktadir. Sampuanlar, banyo solisyonlar, pire
tasmalari, pire tozu, pire spreyleri, damlalar ve agdiz yoluyla veri-
len insektisitler yardimiyla pire tespit edilen evcil hayvanlar pa-
razitlerinden temizlemek mimkindr. Larvalarin ve yumurtalarin
bulunabilecegi hali gibi ylzeylere insektisit uygulamak bir gin ile
bir ka¢ ay arasinda pirelerden korunma saglayabilmektedir (5, é).

Pireler tim yil boyunca yasama sansi olan ektoparazit canlilardir.
Kis aylarinda dormant duruma gecerler ve sadece ve merkezi isit-
ma, klima, kalorifer gibi sistemlerinin bulundugu kapali mekan-
larda ozellikle kedi ve képek gibi evcil hayvanlardan kan emerek
yasamaya devam ederler. Oda kosullarinin 18-26 °C sicaklik ve
%75-85 nem oldugu ic mekanlara yerlesen bir pire poptlasyonu-
nun tim yil boyunca aktif kalacagi 6ngérilmektedir. Bahar ve yaz
aylarinda ise pire populasyonlarinda ani artiglar gézlenmektedir.
Bu artis bazen oldukga ylksek seviyelere ulagabilir. Konutlar ice-
risinde evcil hayvanlarda bulunan ergin pireler o ortamdaki pire
poptlasyonun yaklasik %10'luk bir kesimini olustururken geri ka-
lan yaklagik %90’k kesimi olan yumurta, larva, pupa ve bir miktar
ergin yasam alanlarinda bulunan hali, déseme ve yatak gibi or-
tamlarda bulunabilmektedir (7).

Bu calismada, Antalya ili Muratpasa ilcesinde faaliyet gdsteren
bir veteriner klinigine pire sikayeti ile 1 Aralik 2017 ile 28 Subat
2018 tarihleri arasinda 3 ay sureyle getirilen kedi ve kopeklerde
pire var olup olmadidr arastinimis ve tespit edilen pirelerin hangi
turlerden olustugunun belirlenmesi amaclanmistir.

YONTEMLER

Veteriner klinigine pire sikayeti ile getirilen kedi ve képekler, deri-
ye temas eden yuzeyleri plastik kaplama olan 1 cm?'de 30 adet 2
cm uzunlugunda dis bulunduran bir tarak yardimiyla taranmis ve
beyaz bir zemin Uzerine dokilen pireler pens yardimiyla toplan-
mistir. Uzerinde pire tespit edilen her hayvandan 1-33 adet pire
orneklenmistir. Bu numuneler tir teshisleri yapilana kadar %70 al-
kol iceren tiplere alinmig ve érnekler +4 derecede buzdolabinda
saklanmistir. Képeklerin ve kedilerin sahipli olup olmadiklar kayit
altina alinmustir. Tur teshisleri bir stereo mikroskop altinda CDC
teshis anahtarlar kullanilarak yapilmistir (8).

BULGULAR

Bu arastirma boyunca toplam 50 hayvan her biri yaklagik 15 daki-
ka sliren muayene sirasinda pirelerin varligi veya yoklugu agisin-
dan gorsel olarak incelenmistir. incelenen hayvanlarin % 46'si (23
adet) kedilerden ve % 54'U (27 adet) képeklerden olugmaktadir

Tablo 1. Aylara gore pire tespiti yapilan kedi ve kdpek sayilari

ve her bir hayvan en az bir pire tiri tarafindan enfekte bulunmus-
tur. Aralik ayinda 21, Ocak ayinda 13 ve Subat ayinda 16 evcil hay-
vanda pire tespit edilmistir. Pire kontrold yapilan hayvanlarin 46
tanesi sahipli iken, 4 tanesi sahipsiz hayvanlardan olugmaktadir.
Uzerinde pire tespit edilen evcil hayvanlardan 41 tanesi sadece
Ctenocephalides felis, 6 tanesi Ct. canis ile bulagik iken 3 evcil
hayvan (sadece kdpek) Uzerinde her iki pire tirl de tespit edil-
mistir (Tablo 1).

Uzerinde pire tespit edilen toplam 23 kedinin 19'u melez, 25i Iran
ve 2'si Scottish irklarindandir. Uzerinde pire tespit edilen toplam 27
kopegdin 11 farkli kdpek irkindan olustugu ve en fazla Melez (11 adet)
irkindan kopekte pire tespit edildigi gortlmustir (Tablo 2). Kedi ve
kdpeklerin biyik cogunlugu 1-5 yaglan arasindadir (Tablo 3).

Toplam 50 evcil hayvandan toplanan 152 pirenin 136's1 (%89,47)
Ct. felis ve 16's1 (%10,53) Ct. canis'tir. Pirelerin 19 adedi erkek,
133 bireyi disi bireylerden olusmaktadir. Kedilerden toplanan 95
pire érnegdinin 94'G (%98,94) Ct. felis, 1'i (%1,06) Ct. canis, kdopek-
lerden toplanan 57 pire érneginin 15" (%10,64) Ct. canis, 42'si
(%89,36) Ct. felis olarak belirlenmistir. Uzerinde pire tespit edilen
evcil hayvanlarinin biyik cogunlugunda sadece bir veya birkag
pire bireyi kayit edilebilmistir (Tablo 4).

TARTISMA

Pireler tim yil boyunca aktif olabilen canlilar olmakla birlikte en
ylksek oran, yaz, sonbahar ve ilkbahar aylarinda, en distk oran ise
kis aylarinda gorilmektedir (9). Hatta yapilan bazi arastirmalarda
bazi kis aylarinda (Subat ve Mart) pire enfestasyonlan tespit edi-
lememistir (10). Amerika Birlesik Devletlerinde yapilan bir arastir-
mada 24 veteriner klinigine képeklerini getiren toplam 478 kisiden
%73'U (350 kisi) kopeklerini 12 ay boyunca pire ve kenelere karsi
korumalarinin gerektigini dugtintyorken, %17'lik bir grup (49 kisi)
6 ay veya daha az bir stirenin koruma igin yeterli oldugunu disin-
mektedir (11). Uygun olmayan kosullarda uzun sire pupa (kokon)
evresinde kalabilen Ct. felis turl pirelerin ortam sicakligi 8°C'nin
Uzerine yukseldiginde ortaya ¢ikan yetiskinlerinin yaklasik yarisi 20
glin boyunca hayatta kalabilirler (12). Yaban hayvanlarinin soguga
karsi korunakli inlerinde veya yuvalarinda pireler uzun sire hayatta
kalabilirler (7). Ulkemizde Erzurum ilinde 2009 yili Ocak ayi icerisin-
de trafik kazasi sonucu élen Ug adet kizl tilki Gzerinde tespit edilen
dort pire turtinden ikisinin evcil hayvanlar tzerinde siklikla gorilen
Ct. canis ve Ct. felis turleri oldugu saptanmistir (13).

Macaristan’da yapilan bir ¢calismada kedi ve kdpeklerde pire var-
Iig1 yoniinde yapilan ¢aligmalara katilan evcil hayvan sahiplerinin
yansindan fazlasi (%51,4'0) calismanin yapildidi yil evcil hayvanlarn
Uzerinde pire kontrol GrinG kullanmadiklarini, kentsel alanda ya-
sayanlarin kirsal alanlarda yasayanlara gore yaklagik 5 kat daha
fazla pire kontrol Grlnleri kullandiklarini bildirmiglerdir. Az sayida
evcil hayvan sahibi ise konutlarindaki hayvanlara sokak hayvanla-

Aralk Ocak Subat | Toplam Sadece Ct. felis | Sadece Ct. canis | Ct. felis ve Ct. canis birlikte
Kedi 11 6 6 23 22 1 0
Képek 10 7 10 27 19 5 3
Toplam 21 13 16 50 41 6 3
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Tablo 2. Uzerinde pire tespit edilen kedi ve képeklerin irklari

Képek Sayisi
Cani corsa 1
Coccker 1
Dogo 1
French Bulldog 1
Golden 2
King Charles 1
Melez 11
Pug 1
Rott 1
Terrier 5
York Shire 2
Kedi Sayisi
Melez 19
iran 2
Scottish 2

Tablo 3. Uzerinde pire tespit edilen kedi ve képeklerin yaslari
ve sayilari

Yas Sayi
Kopek <1 5
1-5 19
>5 3
Kedi <1 8
1-5 12
>5 3

Tablo 4. Hayvanlar Gzerindeki tespit edilen pirelerin
enfestasyon yogunlugu

Pire sayisi Tespit edilen hayvan sayisi
1 25
2 8
3 5
4 5
5 3
6 1
8 1
14 1
33 1

rindan pire bulastigini distindiklerini belirtmislerdir (9). Ektopa-
razit canllar olan pirelerin sokak hayvanlarinda gérilme olasili-
ginin hayvanlarin dizenli kontrolleri ve agilanmalar yapilmadig
icin daha fazla gorilme olasilidi oldugu disindlmektedir. Ayrica
ylz otuzdan fazla yaban hayvani tiri kedi pirelerini bulundurabil-
mektedir (14). Yaz veya kis aylarinda evlerde bulunan hayvanlarin

cesitli amaclarla (digskilama, ydriyus, havalandirma vb.) konutlar
disina ¢ikanlmalar durumunda bu canlilarin ve/veya sahiplerinin
sokak hayvanlar ile temasi, sokak hayvanlar tzerinde bulunabi-
lecek pire gibi canlilarin &zellikle yumurta, larva ve erginlerinin
konutlara taginmasina neden olabilir.

Pire kontrolinde kullanilan Grinlerin basglicalan topikal damla
(spot-on) seklinde deriye uygulanan, enjeksiyon yoluyla ve oral
yolla verilen Urlinlerden olugsmaktadir (15). Ayrica pire koruyucu,
tasmalar, sampuanlar ve spreyler de bulunmaktadir. Bunun yani
sira evcil hayvanlarin killarinin tirag edilmesi fiziksel koruma sagla-
maktadir. Hasta Hayvanlar i¢in Halk Dispanserleri (PDSA-People’s
Dispensary for Sick Animals) istatistikleri, ingiltere’de kis aylarin-
da pire kontrolinde kullanilan Grinlerin satisinda yaklagik %20
"lik bir dists oldugunu géstermektedir (16). Bu durumun temel
nedeni kis aylarinda dis ortam kosullarinin pireler icin uygunsuz
hale gelmesinden dolayi popilasyonlarinin azalmasi sonucunda
evcil hayvan sahiplerinin kis aylarinda pire micadelesi hususunda
daha az duyarli davranmalaridir.

Genel olarak kedi ve képeklerde gérilen pire enfestasyonlarinin
orani ve dagilimi cografik fakliliklar gésterebilmektedir. Ornegin
Bond ve ark. (17) tarafindan ingiltere’de yapilan bir calismada
kedilerde, Kumsa ve Mekonnen (18) tarafindan Hawassa, gliney
Etiyopya'da yapilan bir ¢aligmada ise képeklerde pire dadilim
ve enfestasyon oranlarini yiiksek ¢ikmistir. Ulkemizde 2000 yili
Mart-Ekim aylan arasinda Elazig ilinin kirsal kesimlerinde bulu-
nan iki koyun ciftliginde evcil hayvanlar (koyun, tavuk, horoz, kedi
ve képek) ve insanlar Uzerindeki pire enfestasyonu yoniinden in-
celenmistir. Kontrol edilen bes kedi ve lg¢ képegin tamaminda
pire tespit edilmistir. Kdpeklerde tespit edilen 29 pirenin 14'G Ct.
canis, 8'i Ct. felis; kedilerde tespit edilen 24 pirenin 8'i Ct. ca-
nis, 8'i Ct. felis turleri olarak rapor edilmistir (19). Bu calismada
pire tespit ettigimiz toplam 50 evcil hayvanin %54'G képeklerden
olugsmaktadir. Daha 6nce yapilan arastirmalarda képekler Gzerin-
de genel olarak Ct. canis'in dominat tir oldugu belirlenmesine
ragmen bu arastirmada kdpeklerde tespit edilen pirelerin buytk
cogunlugunun (%89,36) Ct. felis olmasi ilging bir sonuctur (20).
Ayni konut igerisinde birden fazla evcil hayvan bulunmasi, sayila-
rinin ve oranlarinin farkli olmasi, képeklerin sokaklarda daha fazla
bulunmasi gibi nedenler pire turlerinde ki bu oran degisiklikleri-
ne etken olabilir.

Doksanli yillardan sonra belirgin sekilde gorilen kiresel iklim de-
Jisiklikleri sebebiyle Glkemizde kis aylan sicaklik ortalamalarinin
gecmise gore daha ylksek seyretmesi pirelerin aktif olmalarina
katki saglamis olabilir. Meteoroloji Genel Mudurligu'nin 1929-
2016 yili sicaklik ortalama degerlerine gore Antalya’da aylik or-
talama sicaklik degerleri Aralik, Ocak ve Subat aylari icin sirasiy-
la, 11,4 °C, 9,9 °C ve 10,5 °C derece olarak belirlenmistir. Ancak
Aralik 2017-Subat 2018 tarihleri arasinda yapilan él¢gimlerde ise
gerceklesen sicaklik ortalamalar gegmise gore 1-4 °C arasinda
artis gosterme egilimindedir. Bu sebeple &zellikle kis aylarinda
dis ortamdaki sicaklik ortalamalarinin pirelerin gelisimi icin uygun
oldugu bdlgelerde pirelerin aktivitelerinde bir artis séz konusu
olabilir. Ayrica kentsel alanda yasayan kedi ve képek digindaki
yabani kemirgenler vb. diger bircok omurgali hayvanin Gzerinde
bulunabilecek pirelerin insanlarla temas olasiligr artmaktadir (21).
Daha ylksek sicaklik degerleri pirelerin daha kisa strede gelisi-
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mini tamamlamasina, daha fazla beslenme istegine ve daha hizli
patojen yayilmasi anlamina gelmektedir. Evcil hayvanlarin veteri-
ner hekimler tarafindan saglk kontrolleri yil genelinde yapilmali
ve antiparaziter 6zelligi kanitlanmis insektisitlerle korunmalari
saglanmalidir (22).

SONUC

Elde ettigimiz sonuglara goére evcil hayvanlarin kis aylarinda dig
dogal ortam kosullarinda pire istilasina maruz kalma olasiliklari az
olsa da, isitilmig/iklimlendirilmis kapali ortamlarda barinan hay-
vanlarin uygun sicaklik ve nem sebebiyle kis aylarinda pire istilasi-
na maruz kalmasi muhtemeldir. Daha sicak gegen kig aylari sebe-
bi ile de evcil hayvan sahiplerinin tim yil boyunca ektoparazitlere
yonelik koruyucu tedavi dnlemleri almalar gerekmektedir.
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Assessment of Entomological Remains from Soil Samples Collected from
a Pig (Sus scrofa domestica) Carcass Decomposition Site after 13 Years

On Ug Y1l Sonra Domuz Lesinin (Sus scrofa domestica) Dekompozisyon Bolgesinden

Toplanan Toprak Orneklerindeki Entomolojik Kalinularm Degerlendirilmesi
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ABSTRACT

Objective: Carrion insects inhabiting the soil play an important role in forensic investigations because they may help to solve both active and cold
cases. The aim of this study was to examine the entomofauna of forensic importance in soil samples removed after 13 years from a pig carrion de-
composition site.

Methods: Soil samples were collected from an old carrion decomposition study site in Béla, the Ankara Province. Four holes, approximately 40 cm
deep and 35 cm width were excavated at the study site. The samples were collected and placed in ventilated cups. Each cup was labeled mentioning
the excavation location, time, date, and name of the collector. Insects and their remains found in the soil were collected by sweeping the soil from the
specimens using a brush. The insects were morphologically identified.

Results: A total of 635 specimens of Calliphoridae, Dermestidae, Cleridae, Staphylinidae, Histeridae, and Formicidae were identified. Flies such as
Chrysomya albiceps (Wiedmann, 1819), and beetles such as Dermestes frischii (Kugelan, 1792), Necrobia rufipes (De Geer, 1775), and Creophilus
maxillosus (Linnaeus, 1758), were identified as the species.

Conclusion: Our results show that soil samples still harbor entomological specimens after 13 years. This study, to the best of our knowledge, was the
first of its kind in Turkey. Forensically, important insects and their remains may be identified in the soil long time after the corpse is buried. Consequ-
ently, cold cases may be solved using insects.

Keywords: Carcass, decomposition, entomofauna, forensic entomology, soil

Received: 06.03.2018 Accepted: 24.04.2018 Available Online Date: 24.09.2018

oz

Amacg: Toprakta yasayan bocekler, aktif ve eski olgularin ¢oézilmesine yardime olabileceginden, adli arastirmalarda 6nemli rol oynamaktadir. Bu calis-
manin amaci, domuzun dlimunden 13 yil sonra toprak érneklerinden cikartilan adli 5nemi olan entomofaunay incelemektir.

Yéntemler: Ankara ili Béla ilgesinde on ti¢ yil 6nce 6len bir domuz lesi dekompozisyon ¢alismasi alanindan toprak érnekleri toplandi. Calisma alaninda
yaklasik 40 cm derinliginde 35 cm genisliginde 4 genis delik kazildi. Numuneler toplandi ve havalandirmali bardaklara yerlestirildi. Her bardagin tzeri-
ne yer, saat, tarih ve toplayanin adi yazildi. Topraktaki bocekler ve kalintilar mikroskop altinda topragin bir firca yardimiyla stiptrilmesi ile toplandi ve
morfolojik olarak tur tayini yapildi.

Bulgular: Calliphoridae, Dermestidae, Cleridae, Staphylinidae, Histeridae ve Formicidae familyasina ait toplam 635 6rnek tespit edildi. Sineklerden
Chrysomya albiceps (Wiedmann, 1819), ve kinkanatlilardan ise Dermestes frischii (Kugelan, 1792), Necrobia rufipes (De Geer, 1775) ile Creophilus
maxillosus (Linnaeus, 1758) turleri teshis edildi.

Sonug: Bu bulgular, on ¢ yil sonra hala toprak numunelerinin entomolojik érnekleri barindirdigini gostermistir. Sunulan calisma Turkiyede ilk kez ya-
pilmistir. Sonug olarak, adli Gnemi olan béceklerin ve kalintilarinin, 6lim yerinin topragindan uzun siire sonra bile tespit edilebildigini ve ayni zamanda
¢ozilememis eski adli vakalarin da boceklerden yararlanilarak ¢ozilebilecegini gostermistir.

Anahtar Kelimeler: Ceset, dekomposizyon, entomofauna, adli entomoloji, toprak
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INTRODUCTION

Forensic entomology is the study of the arthropod development
and colonization of corpses in the succession pattern to solve
legal cases (1-3). It is commonly used to estimate the time be-
tween death and the corpse discovery. This period is called the
postmortem interval (PMI) (4). When this interval is greater than
72 hours, forensic entomology methods can be more accurate
in estimating the PMI than traditional medical techniques, and
sometimes they are the only available techniques (4-6). After
death, the odor emitted by the carcass attracts different insect
species. Flies (Diptera) and beetles (Coleoptera) are the first to
reach the carcass and are the most common species. Among
dipteran species, blowflies (Diptera: Calliphoridae) are the ini-
tial colonizers of dead bodies (6-9). Arthropods associated with
a carcass are generally classified into four ecological catego-
ries: necrophages, parasites and predators of the necrophages,
omnivores, and adventive species (7). Arnaldos et al. (10) re-
ported that the Formicidae species use the body as a shelter
to obtain humidity and food and that they may be considered
omnivorous. The Formicidae species belong mainly to the local
fauna and may be present even before the body placement.
Thus, these species are of lesser forensic importance than the
necrophagous ones.

Body decomposition in a terrestrial environment alters the sub-
strate beneath (11). This initiates a series of changes in vegeta-
tion and fauna, beginning a succession of arthropods affected by
the carcass decomposition. Fluids that are a product of decom-
position and associated carcass fauna are reported to change
the soil to a depth of 14 cm, affecting mostly the upper layers.
The soil that is directly beneath and surrounding the body rep-
resents a decompositional zone occupied by the carcass dwell-
ers distinct from a surrounding area of approximately 10 cm. This
provides an intermediate zone inhabited by both the carrion and
regular soil-dwelling invertebrates (12).

Insects found on buried bodies in the soil for a short or long
period are of a great forensic interest. Some arthropod species
associated with decomposing bodies are not found on the re-

Figure 1. Diptera Pupae. A: Chrysomya albiceps pupa;
B: Fannidae sp. pupa.

mains, but are distributed around, or even inhabiting the soil
under the body. It is thus possible to prove whether the dead
body was moved or not after death and to determine the primary
and secondary crime scenes. Therefore, it is crucial to collect soil
samples during criminal investigations (12).

In this context, the aim of this study was to examine the ento-
mofauna of forensic importance in soil samples 13 years after
death.

METHODS

The Study Area

A field trial with a decomposing carcass of a pig (Sus scrofa do-
mestica) was conducted in Cavuslu, Béla, Ankara (39°40'59.0"N
33°00"13.1"E) during the years from 2003 to 2005. In January
2016, four holes, approximately 40 cm deep were excavated at
the study site. The buried pig skeleton was found. The soil sam-
ples were collected and placed in polystyrene disposable cups.
Each cup was labeled mentioning the excavation location, time,
and date.

The collected samples were transferred to the Forensic Scienc-
es Institute of Ankara University and examined under a Leica S8
APO stereo zoom microscope.

Laboratory Study

The soil was dried on a sheet of paper in the laboratory. Insects
and their remains found in the soil were collected by sweeping
the soil from the specimens using a brush. They were then pho-
tographed (Canon PowerShot S60) (Figures 1-6) and morpholog-
ically identified using standard taxonomic keys (13, 14).

RESULTS

In this study, we describe the entomofauna of forensic interest
found in the soil samples recovered from an old decomposition
study’s location. A total number of 635 specimens of Calliph-
oridae, Dermestidae, Cleridae, Staphylinidae, Histeridae, and
Formicidae were found. The identification results of insect spe-
cies and their numbers are presented in Table 1. We noticed
that the soil samples were still harboring entomological spec-

Figure 2. Dermestes frischii adult. A: ventral view; B: dorsal
view.
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Figure 3. Dermestes sp. larva.

Figure 4. Necrobia rufipes adult. A: dorsal view B: ventral view.

imens after 13 years. Overall, 28.2% of the of the specimens
were identified at the species level, and they included Chry-
somya albiceps (Wiedmann, 1819), Dermestes frischii (Kugelan,
1792), Necrobia rufipes (De Geer, 1775), and Creophilus maxil-
losus (Linnaeus, 1758).

DISCUSSION

Necrobia rufipes is a slow-developing species depending on
temperature. It is known to be the predator of other insects
and cannibal in the presence of other species in large num-
bers. This predatory behavior also occurs in the third larvar in-
star of the Chrysomya albiceps species (9, 15, 16). Creophilus
maxillosus is a scavenger and can be found on carcasses, and
it is also the predator of carrion maggots (17-19). This preda-
tory behavior is observed when the large numbers of Diptera
larvae are present in the soil. Dermestes frischii is a species
widely distributed all over the world. It is usually found in dry
fish and legumes. Lefebvre and Gaudry (20) report that the
dermestids arrive to animal carcasses in the third wave, during
the advanced decay stage.

Figure 6. Coleoptera elytra.

Carter and Tibbett (21) state that the soil is a passive environ-
ment, influenced by the surroundings. Animal carcasses and
plant cover mixed into the soil cause chemical and microbio-
logical disturbances in the soil structure. The return of the orig-
inal soil structure takes a long time (21). These findings sup-
port our results as the soil preserved the specimens for years. It
might not have been possible to recover the samples in case of
the lack of information about the body’s site. At a depth of 40
cm, some of the specimens were found buried in the soil due
to rainfall and soil accumulation. Merritt et al. (22) discovered
many arthropods in a grave opened 28 years after death. Some
of them were reported to be Collembola (springtails), Acarina
(mites) from the Glycyphagidae family, and Diptera pupae of
the Phoridae family. Anderson and van Laerhoven (23) likewise
stated that even 271 days after death, the vegetation and soil
fauna had not returned to normal. Our results are in agreement
with these findings. Based on these observations, it may be
proved that a body was removed from its original location when
necrophagous insects or their remains are not found in the soil
samples.
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Table 1. Insect species and their remains identified from the soil samples.

Order Family Species Stage/insect part | Absolute abundance | Ecological category
Diptera Calliphoridae | Chrysomya albiceps Larvae 4 Necrophagous
(Wiedmann, 1819)
Pupae 144
Diptera remains Heads 130
Wings
Legs
Larvae
Pupae
Pupariums
Coleoptera Dermestidae Dermestes frischii Adult 15 Saprophagous
(Kugelan, 1792)
Dermestes sp. Larvae 1
Cleridae Necrobia rufipes Adults 5 Saprophagous
(De Geer, 1775)
Staphylinidae | Creophilus maxillosus Adults M Predator
(Linnaeus, 1758)
Histeridae Saprinus sp. Adults Predator
Coleoptera remains Adults parts 305
Larvae
Larval exuviates
Elytra
Wings
Legs
Hymenoptera Formicidae Formicidae species 5 Omnivorous
Total 630
CONCLUSION ve/veya iglemesi - H.N.A,; Analiz ve/veya Yorum — H.N.A., M.T.; Literatr

It is mandatory to collect soil to solve active and cold foren-
sic cases. Insects of forensic interest and their remains can be
identified from the soil long time after death. This practice may
contribute greatly when determining whether a dumped body
was shredded by scavenger vertebrates or removed from its
original place.
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2 8 6 Case Report / Olgu Sunumu

Molecular Identification and Clinicopathological Findings of
Hepatozoon sp. Infection in a Cat: First Report from Turkey

Bir Kedide Hepatozoon sp. Enfeksiyonunun Molekiiler Identifikasyonu v
Tiirkiye’den Ilk Rapor
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ABSTRACT

Hepatozoon is a genus of protozoa belonging to the phylum Apicomplexa. Ticks are the vectors for the members of this genus. The protozoans infect
a wide variety of mammals, birds, reptiles, and amphibians. The domestic and wild felids are also susceptible to Hepatozoon infection. A five-year-old
female cat was presented to the Adnan Menderes University, Faculty of Veterinary Medicine Animal Hospital, with a 1-month history of inappetence
and weight loss. In a physical examination, weakness, depression, anorexia, lymphadenopathy, icteric mucous membranes, abdominal distension,
and fever were detected. Laboratory analysis revealed anemia, neutrophilic leukocytosis, and increased serum total bilirubin and indirect bilirubin
concentrations. Hepatozoonosis was diagnosed by the observation of Hepatozoon spp. gamonts within neutrophils in Giemsa-stained blood smears
and confirmed by polymerase chain reaction (PCR). This is the first report about the molecular identification of hepatozoonosis in a cat from Turkey.
Keywords: Cat, Hepatozoon sp., PCR, Turkey
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Hepatozoon turleri, keneler tarafindan bulastirilan ve cok sayida memeli, kus, stiringen ve amfibiyenleri enfekte eden Apicomplexa filumuna ait proto-
zoalardir. Evcil ve vahsi kedigiller de Hepatozoon tiirlerine duyarlidir. Bes yasinda disi bir kedi, Adnan Menderes Universitesi Veteriner Fakiiltesi Hayvan
Hastanesi'ne bir aydir devam eden istahsizlik ve kilo kaybi sikayeti ile getirildi. Fiziksel muayenede guicsiizlik, depresyon, zayiflama, lenfadenopati,
ikterik mikoz membranlar, abdominal distension ve ates tespit edildi. Laboratuvar analizleri anemi, nétrofilik [6kositoz, artmig serum total bilirubin
ve indirekt bilirubin konsantrasyonlarini ortaya koydu. Hepatozoonosis tanisi, Giemsa boyali periferik kan yaymalarindaki nétrofiller icerisindeki He-
patozoon gametositlerinin gorilmesiyle konuldu ve PCR ile teyit edildi. Bu olgu, Turkiye'de bir kedide hepatozonoosis'in molekiler tespitinin ortaya
konuldugu ilk rapordur.

Anahtar Kelimeler: Kedi, Hepatozoon sp., PCR, Turkiye
Gelis Tarihi: 02.06.2018 Kabul Tarihi: 08.08.2018

INTRODUCTION ing mature oocysts (1, 4). Although the main vector of Hepa-
tozoon spp. is the ixodid ticks, other blood-sucking inverte-
brates, fleas, and mosquitoes have the potential to transmit
the infection. However, the vectors of feline hepatozoonosis

are not exactly known (1).

Hepatozoon species are parasites from the phylum of Api-
complexa with a definitive host (a blood-sucking inverte-
brate) and an intermediate host (a vertebrate) (1-3). There
are more than 340 species of Hepatozoon and about 46 of

them infect mammals (2, 3). Despite a few differences in the
ecology and biology of these protozoa, the primary route of
Hepatozoon species transmission to the vertebrate hosts is
represented by the ingestion of the invertebrate host carry-

Feline hepatozoonosis has been described from various
countries, including Brazil, France, India, Israel, Nigeria,
Portugal, Thailand, South Africa, Spain, USA, and ltaly (3, 4).
Three Hepatozoon species have been reported in felines:
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Hepatozoon felis, H. canis, and H. silvestris (2, 4, 5). A small num-
ber of epidemiological surveys have also been published (4, 6-8).
Depending on the cat lifestyle, geographical area, diagnostic
method used, and type of samples tested, the prevalence of in-
fection was found to range from 0.6% to 36.8% using different
methods across various regions (2-5).

Two forms of the parasite have been found in the cat: intracellu-
lar gamonts in neutrophils and monocytes and meronts in sev-
eral tissues (3). Hepatozoonosis is usually diagnosed by detect-
ing the gamonts in blood smears and by identifying meronts in
biopsy specimens (3). However, the parasitemia degree is low
in cats (less than 1%) (9). Hence, it is often overlooked in blood
smears. In recent years, with the development of molecular tech-

niques, PCR has been started to be used for the diagnosis of
Hepatozoon spp. in cats. Molecular methods are more sensitive
and specific than the blood smear method for the detection of
Hepatozoon spp. (1, 3).

In Turkey, although hepatozoonosis is widespread in dogs (10-
13), feline hepatozoonosis has not yet been documented. This
case is the first report of molecular identification of Hepatozoon
spp. infection in a domestic cat from Turkey.

CASE REPORT

A five-year-old female cat was presented to the Veterinary Teach-
ing Hospital, Adnan Menderes University, with a 1-month history
of inappetence and weight loss. The cat was living indoors with
access to the outdoors. Vaccination and antiparasitic treatment
program of the cat were irregular. The cat was fed with commer-
cial food and did not have any serious health problems until 3
weeks ago. Three weeks before the presentation, the cat was

Table 1. Hemato-biochemical findings of the cat naturally
infected with Hepatozoon spp.

* B E . i Parameters Values
- “t'f,"i WBC (x10° cells/pL) 59.10
W o _ e _‘F‘ Lymphocytes (x10° cells/pL) 0.50
=| Monocytes (x10° cells/pL) 2.83
. t = Neutrophils (x10° cells/pL) 54.38
‘ “:, Lymphocytes (%) 0.8
g ‘ - Monocytes (%) 4.4
"’ 20.0 pm Neutrophils (%) 92.0
“ RBC (x10° cells/pL) 3.84
Figure 1. Hepatozoon spp. gamont in neutrophils from Giemsa Hemoglobin (g/dL) 64
stained peripheral blood smear. Scale bar=20 pm Hematocrit (%) 18.19
MCV (fL) 47
MCH (p/g) 16.5
MCHC (g/dL) 34.9
Platelets (x10? cells/pL) 771
Glucose (mg/dL) 75
AST (U/L) 13
ALT (U/L) 21
ALP (U/L) 170
GGT (U/L) 9
Total protein (g/dL) 6
Albumin 2.4
Direct Bilirubin (mg/dL) 1.9
Total Bilirubin (mg/dL) 476
Urea (mg/dL) 42
Creatinine (mg/dL) 0.75
WBC: white blood cells; RBC: red blood cell; MCV: mean
corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC:
mean corpuscular hemoglobin concentration; AST: aspartate
Figure 2. PCR amplification of a partial sequence of the aminotransferase; ALT: alanine aminotransferase; GGT: gamma-
Hepatozoon spp. from the cat glutamyltransferase
1: Marker, 2: Sample, 3 and 4: positive control
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treated for a hepatic/post hepatic icterus in a private clinic, but
no improvement was observed. In a physical examination of the
cat presented to our hospital, weakness, depression, anorexia,
fever (40.5°C), lymphadenopathy, tachycardia, icteric mucous
membranes, and abdominal distension were observed.

Three blood samples were collected from the cephalic vein for
hematological, biochemical, and molecular examinations and for
the detection of feline leukemia virus (FelV) antigen and anti-
bodies to feline immunodeficiency virus (FIV). The hematological
abnormalities were moderate anemia and neutrophilic leukocy-
tosis (Table 1). The serum biochemical abnormalities included
elevated direct and total bilirubin concentrations (Table 1). The
FIV antigen test by using rapid diagnostic commercial test kit
(Fassisi® FeLFIV, Germany) was positive. To assess the cause of
the abdominal distension, abdominal radiography and ultraso-
nography were performed. The radiography revealed increased
soft tissue density in the proximal abdomen and numerous dilat-
ed bowel loops filled with gas and feces. The ultrasonography
of the cranial abdomen showed marked hepatomegaly and a
normal gallbladder structure. Caudal abdominal ultrasonog-
raphy was unremarkable. Giemsa-stained blood smears were
prepared and examined under the light microscope. The blood
smears revealed Hepatozoon spp. gamonts within the neutro-
phils (Figure 1). The gamonts measured 9.72+0.80 pm in length
and 4.17+0.09 pm in width. The slides were also used to examine
leukocyte differentiation, erythrocyte morphology, and other in-
fectious agents.

Written informed consent was obtained from cat’s owner who
participant in this case. PCR was performed to confirm Hepa-
tozoon sp. infection (Figure 2). The DNA was extracted from
each of two ethylenediaminetetraacetic acid-containing blood
samples using the Promega Wizard genomic DNA extraction
kit (Madison, WI, USA) following the manufacturer’s instructions.
Two microliters of extracted DNA were used for PCR amplifica-
tion. Primers HepF (5'-ATA-CAT-GAG-CAA-AAT-CTC-AAC-3')
and HepR (5'-CTT-ATT-ATT-CCA-TGC-TGC-AG-3'; Thermo Elec-
tron GmbH, Germany), which amplify a 666 bp fragment of the
18S rRNA gene of Hepatozoon spp., were used according to In-
okuma et al., (14). The PCR product was electrophoresed on a
1.5% agarose gel and visualized under ultraviolet light.

Following the diagnosis, intravenous fluid therapy, doxycycline (5
mg/kg/once a day), lactulose (5 mL/cat, PO, twice a day), ursode-
oxycholic acid (10 mg/kg once a day), B complex vitamins (1.0
mL/cat, once a day), and vitamin C (200 mg/cat, once a day) were
prescribed. Prescribed drugs were not administered by the cat
owner because the cat had escaped and she died. A postmor-
tem pathological examination could not be performed.

DISCUSSION

Tick-borne diseases are caused by a vast number of agents, in-
cluding viruses, bacteria, and parasites. Although these diseases
are more common in dogs, they are rarely reported in cats be-
cause cats are more resistant to tick-borne diseases. This situa-
tion is related to the specific behavior of cats and the mechanical
removal of ticks from their body surface during grooming. Also,
cats are likely to have innate resistance or adaptation to infec-

tion, restriction of the disease progression, or the transmission of
the infectious agents (15, 16).

Hepatozoon infection in a domestic dog was first described by the
Nevzat (17) in Turkey. The first clinical case of H. canis infection in a
dog was reported by Voyvoda et al. (18). Several epidemiological
surveys have revealed a high prevalence of H. canis in dogs in Tur-
key (10-13). The studies indicated that the prevalence of H. canis
infection in dogs varies as 22.3-54.3%. Although canine hepatozo-
onosis caused by H. canis occurs commonly, Hepatozoon spp. in
cats have not been reported in Turkey. We report the first case of
Hepatozoon sp. infection in a cat in Turkey in this case.

Feline hepatozoonosis is usually associated with outdoor access
where contact with ticks is more frequent compared to strictly
indoor cats (2, 3, 5). In our case, we found no ticks on clinical
examination, but since the cat lived in outdoor access, she might
have had contact with ticks. The transmission of Hepatozoon in
cats is not yet fully understood. However, Aktas (19) detected
H. felis DNA in Rhipicephalus sanguineus tick in Turkey. Unlike
other tick-borne protozoan and bacterial disease, Hepatozoon
infection in a dog occurs by the ingestion of the infected ticks,
and it is presumed that cats are infected by the same route (15).

In cats, the infection has a low virulence, mostly subclinical, and
there is scarce clinical information on the disease (2, 5, 20). As in
dogs with hepatozoonosis, the identification of a characteristic
clinical syndrome in feline hepatozoonosis is difficult. The most
common clinical findings of feline hepatozoonosis are nonspe-
cific, including fever, anorexia, weakness, weight loss, lymphade-
nopathy, lethargy, and icterus (2, 14, 15). The clinical signs of the
cat presented here were similar to those reported for cats with
Hepatozoon sp. infection by other investigators (2, 20). The pres-
ence of co-infections with FelV or FIV, other causes of immuno-
suppression, and other vectorborne pathogens have frequent-
ly been described in feline hepatozoonosis (5, 21). Similar with
those reports, FIV and possible immunosuppression related to
FIV could also play an important role in this case. A few studies
have indicated that co-infections may enhance the virulence of
Hepatozoon spp. (9, 22). Also, immunosuppression may increase
the degree of parasitemia (2, 23).

In the present case, the results of laboratory tests revealed neu-
trophilic leukocytosis, moderate anemia, and bilirubinemia. Ane-
mia and leukocytosis with neutrophilia in our case were similar
with those previously reported (3, 9), and those alterations could
be related to secondary necrosis and inflammation in the spleen,
lymph nodes, liver, and lungs because of meronts observed in
many tissues, such as the skeletal muscle, myocardium, lung,
liver, pancreas, bone marrow, and lymph node (3, 9). Elevated
serum total and direct bilirubin levels detected in our case may
be related to the presence of developmental stages of the agent
in the liver and hemolysis.

Nonspecific and broad clinical findings of the disease make it
difficult to confirm the diagnosis based exclusively on clinical as-
sessment. Hence, definitive diagnosis of feline hepatozoonosis
is mainly performed by the determination of Hepatozoon spp.
gametocytes within neutrophils and monocytes in stained blood
smears. Because of low parasitemia, PCR should be considered
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the diagnostic test of choice for confirming Hepatozoon infec-
tion (3). In this case, the diagnosis was confirmed by the detec-
tion of gamonts in Giemsastained blood smears and by PCR.

CONCLUSION

This case is the first molecular identification of Hepatozoon sp.
in a cat from Turkey. This infection should be considered in cats
with inappetence, weight loss, anemia, icterus, and leukocyto-
sis. Further studies are needed to understand hepatozoonosis
in cats in Turkey.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — G.E.T,, B.U.; Design — G.E.T.; Supervi-
sion — B.U.; Resources — G.E.T., G.B.; Materials -G.E.T., S.B.; Data Collec-
tion and/or Processing — S.B., C.D., G.B.; Analysis and/or Interpretation
- G.E.T,, S.B..; Literature Search -C.D., G.B.; Writing Manuscript - G.E.T,,
B.U.; Critical Review - G.E.T,, S.B., B.U.

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

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

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilan: Fikir — G.E.T,, B.U.; Tasarim —-G.E.T.; Denetleme — B.U,;
Kaynaklar — G.E.T.,, B.U.; Malzemeler - G.E.T., S.B.; Veri Toplanmasi ve/
veya i§|emesi -S.B., C.D., G.B,; Analiz ve/veya Yorum — G.E.T,, S.B.; Lite-
ratlr Taramasi — C.D., G.B.; Yaziy1 Yazan - G.E.T,, B.U.; Elegstirel inceleme
-G.ET,S.B., B.U.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

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

REFERENCES

1. Baneth G. Perspectives on canine and feline hepatozoonosis. Vet
Parasitol 2011; 181: 3-11 [CrossRef]

2. Baneth G, Sheiner A, Eyal O, Hahn S, Beaufils JP, Anug Y, et al. Rede-
scription of Hepatozoon felis (Apicomplexa: Hepatozoidae) based
on phylogenetic analysis, tissue and blood from morphology, and
possibly transplacental transmission. Parasit Vectors 2013; 6: 102.
[CrossRef]

3. Lloret A, Addie DD, Boucraut-Baralon C, Egberink H, Frymus T,
Gruffydd-Jones T, et al. Hepatozoonosis in cats: ABCD guidelines
on prevention and management. J Feline Med Surg 2015; 17: 642-4.
[CrossRef]

4. Giannelli A, Latrofa MS, Nachum-Biala Y, Hodzi¢ A, Greco G, Attana-
si A, et al. Three different Hepatozoon species in domestic cats from
southern Italy. Ticks Tick Borne Dis 2017, 8: 721-4. [CrossRef]

5. Diaz-Regafién D, Villaescusa A, Ayllon T, Rodriguez-Franco F, Baneth
G, Calleja-Bueno L, et al. Molecular detection of Hepatozoon sp.

20.

21.

22.

23.

and Cytauxzoon sp. in domestic and stray cats from Madrid, Spain.
Parasit Vectors 2017; 10: 112. [CrossRef]

Jittapalapong S, Rungphisutthipongse O, Maruyama S, Schaefer JJ,
Stich RW. Detection of Hepatozoon canis in stray dogs and cats in
Bangkok, Thailand. Ann NY Acad Sci 2006; 1081: 479-88. [CrossRef]
Tabar MD, Altet L, Francino O, Sanchez A, Ferrer L, Roura X. Vec-
tor-borne infections in cats: Molecular study in Barcelona area
(Spain). Vet Parasitol 2008; 151: 332-6. [CrossRef]

Vieira RFC, Biondo AW, Guimardes AMS, Santos AP, Santos RP,
Dutra LH, et al. Ehrlichiosis in Brazil. Rev Bras Parasitol Vet 2011; 20:
1-12. [CrossRef]

Baneth G, Aroch |, Tal N, Harrus S. Hepatozoon species infection in
domestic cats: A retrospective study. Vet Parasitol 1998; 79: 123-33.
[CrossRef]

Karagenc Tl, Pasa S, Kirli G, Hosgor M, Bilgic HB, Ozon YH, et al.
A parasitological, molecular and serological survey of Hepatozoon
canis infection in dogs around the Aegean coast of Turkey. Vet Par-
asitol 2006; 135: 113-9. [CrossRef]

Aktas M, Ozubek S, Altay K, Balkaya I, Utuk AE, Kirbas A, et al. A mo-
lecular and parasitological survey of Hepatozoon canis in domestic
dogs in Turkey. Vet Parasitol 2015; 209: 264-7. [CrossRef]

Aktas M, Ozubek S. A survey of canine haemoprotozoan parasites
from Turkey, including molecular evidence of an unnamed Babesia.
Comp Immunol Microbiol Infect Dis 2017; 52: 36-42. [CrossRef]
Orkun O, Kog N, Sursal N, Cakmak A, Nalbantoglu S, Karaer Z. Mo-
lecular Characterization of Tick-Borne Blood Protozoa in Stray Dogs
from Central Anatolia Region of Turkey with a High-Rate Hepatozo-
on Infection. Kafkas Univ Vet Fak Derg 2017; 24: 227-32.

Inokuma H, Okuda M, Ohno K, Shimoda K, Onishi T. Analysis of the
18S rRNA gene sequence of a Hepatozoon detected in two Japa-
nese dogs. Vet Parasitol 2002; 106: 265-71. [CrossRef]

Shaw SE, Birtles RJ, Day MJ. Arthropod-transmitted infectious dis-
eases of cats. J Feline Med Surg 2001; 3: 193-209. [CrossRef]
Oliveira LS, Mouréo LC, Oliveira KA, Agostini MM, Oliveira AC,
Almeida MR, et al. Molecular detection of Ehrlichia canis in cats in
Brazil. Clin Microbiol Infec 2009; 15: 53-4. [CrossRef]

Nevzat A. Bizde ilk defa gérilen bik (Hepatozoon canis) vak'asi. Tirk
Baytarlar Cemiyeti Mecmuasi 1933; 3: 5.

Voyvoda H, Pasa S, Unver A. Clinical Hepatozoon canis infection in a
dog in Turkey. J Small Anim Pract 2004; 45: 613-7. [CrossRef]

Aktas M. A survey of ixodid tick species and molecular identification
of tick-borne pathogens. Vet Parasitol 2014; 200: 276-83. [CrossRef]
Perez RR, Rubini AS, O'Dwyer LH. The first report of Hepatozoon
sp. (Apicomplexa, Hepatozoidae) in domestic cats from S&o Paolo
state, Brazil. Parasitol Res 2004; 94: 83-5. [CrossRef]

Maia C, Ferreira A, Nunes M, Vieira ML, Campino L, Cardoso L. Mo-
lecular detection of bacterial and parasitic pathogens in hard ticks
from Portugal. Ticks Tick Borne Dis 2015; 5: 409-14. [CrossRef]
Kubo M, Miyoshi N, Yasuda N. Hepatozoonosis in two species of
Japanese wild cat. J Vet Med Sci 2006; 68: 833-7. [CrossRef]
Beaufils JB, Martin-Granel J, Jumelle P. Hepatozoon spp. parasite-
mia and feline leukaemia virus infection in two cats. Feline Pract
1998; 26: 10-3.


https://doi.org/10.1016/j.vetpar.2011.04.015
https://doi.org/10.1186/1756-3305-6-102
https://doi.org/10.1177/1098612X15589878
https://doi.org/10.1016/j.ttbdis.2017.05.005
https://doi.org/10.1186/s13071-017-2056-1
https://doi.org/10.1196/annals.1373.071
https://doi.org/10.1016/j.vetpar.2007.10.019
https://doi.org/10.1590/S1984-29612011000100002
https://doi.org/10.1016/S0304-4017(98)00160-5
https://doi.org/10.1016/j.vetpar.2005.08.007
https://doi.org/10.1016/j.vetpar.2015.02.015
https://doi.org/10.1016/j.cimid.2017.05.007
https://doi.org/10.1016/S0304-4017(02)00065-1
https://doi.org/10.1053/jfms.2001.0149
https://doi.org/10.1111/j.1469-0691.2008.02175.x
https://doi.org/10.1111/j.1748-5827.2004.tb00184.x
https://doi.org/10.1016/j.vetpar.2013.12.008
https://doi.org/10.1007/s00436-004-1167-8
https://doi.org/10.1016/j.ttbdis.2014.01.009
https://doi.org/10.1292/jvms.68.833

29 0 Olgu Sunumu / Case Report

Bir Mongolian Gerbilde (Meriones Unguiculaties) Dentostomella
translucida Schulz ve Krepkorgorskaja, 1932
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oz

Son yillarda, evde beslenebilen hayvanlar grubunda sayilmaya baslanan ancak daha cok deney hayvani olarak bilinen Mongolian gerbillerin (Meriones
unguiculatus) popularitesi ve kullanimi giderek artmaktadir. Adnan Menderes Universitesi Veteriner Fakiiltesi biinyesinde bulunan Deney hayvanlari
Uretim merkezinde, élen bir gerbilin yapilan nekropsisinde Dentostomella translucida (Oxyuroidea) tespit edilmistir. Mongolian gerbiller, kil kurdu
olarak da ifade edilen D.translucida’nin baslica dogal konaklarndir. Nekropside ince bagirsaklardan 26 adet parazit toplanarak mikroskopta incelenmis
ve dlctimleri yapilmistir. Bu lctimlere gére disi parazitlerin 15,6-25,4 mm (ort: 18,3), erkek parazitlerin 10,2-16,8 mm (ort: 13,3) uzunlugunda olduklari,
ortalama 6zofagus uzunlugunun disilerde 397,3 my, erkeklerde 325,3 mp oldugu, disilerde vulvanin én uca yakin ve ortalama 8,7 mm, erkeklerde ise
spikilimin tek ve ortalama 342 mp uzunlugunda oldugu tespit edilmistir. Ayrica kloaka cevresinde 7 adet papil gozlenmistir. Postmortem organ mu-
ayenesi yapilan gerbilin rektumundan da digki alinarak incelenmis ve tespit edilen yumurtalarin ig seklinde ve hafif asimetrik, 117-128 X 45-49 my (ort:
120x48 my) capinda oldugu goérilmustir. Gerbillerin spesifik paraziti olarak bilinen D. translucida’nin bulundugu hayvandan koloninin diger tyelerine
kolayca bulasabilmesi, gerbil yetistiriciligi yapilan Unitelerde varliginin kontrolini gerektirir.

Anahtar Kelimeler: Gerbil, helmint, nematod, Dentostomella translucida, Turkiye

Gelis Tarihi: 08.05.2018 Kabul Tarihi: 13.07.2018

ABSTRACT

The popularity of Mongolian gerbils (Meriones unguiculatus) as pets as well as experimental animals is continuously increasing. Mongolian gerbils
are the main natural hosts of the nematode Dentostomella translucida, also referred to as pinworm, threadworm, or seatworm. D. translucida (Oxyu-
ridae) was recently detected in the necropsy of a gerbil housed at the experimental animal production center of Adnan Menderes University Faculty
of Veterinary Medicine. Mongolian gerbils are the main natural hosts of D. translucida, also referred to as pinworm. During necropsy in this animal,
26 parasites were collected from the small intestine and microscopically examined. The length of the female and male parasites was determined as
15.6-25.4 (mean, 18.3) and 10.2-16.8 (mean, 13.3) mm, respectively. The mean esophageal length in the female and male parasites was 397.3 and 325.3
my, respectively. The vulva of the females was close to the front end and was approximately 8.7 mm in length. The males had a single spiculum of
approximately 342 mp in length. There were seven papillae around the cloaca. During postmortem examination, eggs were also detected in feces
collected from the gerbil’s rectum. The eggs were spindle-shaped, slightly asymmetric, and had a diameter of 117-128 x 45-49 mu (mean, 120 x 48
my). D. translucida, which is a parasite specific to gerbils, may easily affect other members of the animal colony. Thus, controling its presence in gerbil
breeding units is essential.

Keywords: Gerbil, helminth, nematode, Dentostomella translucida, Turkey
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yonlar, organ ve dokulardaki yogunluklarina bagl olarak degisen
derecelerde patolojilere neden olabilmektedir. Bu nedenle de-
nemelerin sonuclarina etki edebilecek paraziter enfeksiyonlarin
varligi yapilacak hayvan deneyleri dncesinde mutlaka tespit edil-
meli ve gerekli tedavi uygulanmalidir.

Mongolian gerbiller, kil kurdu olarak da ifade edilen Dentosto-
mella translucida'nin baslica dogal konaklandir. Gerbil kil kurt-
lar,Oxyuroidea Ustfamilyasina bagl olup, yasam déngulerinde
ara konaga ihtiya¢c duymazlar. Digkilarla ¢ikan yumurtalann agiz
yoluyla alinmasi kemirgenler icin tipik bir enfeksiyon seklidir.
Erigkin ve genc parazitler gerbillerin ince bagirsaginin proksimal
kisminda, bazen de mide de bulunabilmektedir. Dentostomella
translucida’nin prepatent siresi 25-29 glnddr (1).

Bircok kemirgen kil kurdu enfeksiyonunda oldudu gibi, D.trans-
lucida enfeksiyonlari daasemptomatiktir. Bagisiklik dizeyinin,
biyime hizinin ve elektrolit dengesinin bozulmasi kil kurdu en-
feksiyonlarinin bildirilen birkag etkisidir (2). Ayrica kil kurdu en-
feksiyonlar cevreyi ve kafesleri kontamine ederek tim gerbil ko-
lonisine bulasabilmektedir. Enfeksiyon varligi, tedaviyle birlikte
detayli bir sanitasyon uygulama gerekliligini de ortaya cikarabilir.
Tum bu etkiler, beraberinde aragtirma maliyetlerinin artigina da
neden olabilmektedir. Bunlara ek olarak diger kemirgen tirlere
de bulasma ihtimali, tespit edildiginde kesinlikle tedavi edilmesi-
ni gerektirmektedir (3).

Ryzhikov ve ark. (4) parazitin Asya Ulkelerinden Kazakistan, Oz-
bekistan ve Turkmenistan'da saptandigini bildirmislerdir. Yapilan
diger caligmalarda Brezilya ve Amerika'da pet olarak kullanilan
gerbillerde de parazitin varligi bildirilmistir (5).

Yapilan calisma tim Dinya'da siklikla bilimsel ¢alismalarda kul-
lanilan Mongolian gerbillerin, denemeler éncesinde paraziter
enfeksiyonlar agisindan kontroliniin &nemini ortaya koymaktadir.

OLGU SUNUMU

Calismanin materyalini Adnan Menderes Universitesi Veteriner
Fakiiltesi biinyesindeki Deney Hayvanlari Uretim Merkezinde bu-
lunan gerbillerden biri olusturmustur. Uretim merkezinde bilin-
meyen sebeple dlen bir gerbilin, 6lim nedenine yonelik yapilan
nekropsisi sirasinda badirsaklarinda parazitlere rastlaniimistir.

Toplanan parazitler dncelikle kiigik bir beherde fizyolojik tuzlu
su (FTS) icinde, zarar vermeden calkalanarak yapisan yabanci
maddelerin ayrilmasi saglanmistir. FTS dokildikten sonra yeni
eriyik konmus, bu islem su temizlenene kadar strdirilmastar.
Daha sonra fazla FTS dékilmis, beher dibinde bir igne yardimi
ile birbirinden uzaklastinlan parazitlerin Gzerine kaynama dere-
cesine yakin sicaklikta % 70’lik etil alkol konularak tespit islemi
yapilmistir. Parazitler daha sonra 6zel saklama solisyonuna (92
kisim % 70'lik etil alkol, 5 kisim gliserin ve 3 kisim 9% 10'luk formol)
aktarlarak, tir teshisleri yapilincaya kadar burada saklanmistir.
Teshis igleminde, parazitler laktofenole (2 kisim gliserin, 1 kisim
fenol, 1 kisim laktik asit, 1 kisim distile su) (6) alinarak parazitlerin
seffaflasmasi saglanmis, disi ve erkek parazitler incelenip ilgili li-
teraturlerden yararlanilarak tir tayinine gidilmistir (7).

Organ muayenesi yapilan gerbilin ayni zamanda rektumundan
diski alinmis ve Fllleborn'un flotasyon yontemi (6) ile kontrol edi-
lip, nekropsi bulgulari ile diski bakisi sonuglari karsilastirnimistir.

Nekropsisi yapilan gerbilin ince badirsaklarinda 20'si disi, é'si
erkek olmak Uzere toplam 26 adet parazit toplanmistir. Bu pa-
razitlerin mikroskobik incelemelerinde morfolojik olarak D.trans-
lucida'nin 6zellikleri ile uyumlu olduklari tespit edilmistir (Resim
1,2,3). Yapilan &lcimlerde disi parazitlerin 15,6-25,4 mm (ort:
18,3), erkek parazitlerin 10,2-16,8 mm (ort: 13,3) boy araliginda
olduklari, ortalama 6zofagus uzunlugunun disilerde 397,3 pum,
erkeklerde 325,3 my, vulvanin 6n uca yakin ve ortalama 8,7 mm,
spikilimiin tek ve ortalama 342 pm uzunlugunda oldugu géril-
mustlr.Ayrica kloaka cevresinde 7 adet papil tespit edilmistir.
(Resim 4,5)

Rektumdan alinan digki ile yapilan Filleborn flotasyon metodu ile
tespit edilen yumurtalar i§ seklinde ve hafif asimetrik olup 117-
128 X 45-49 um (ort: 120x48 um) capindadir. (Resim 6)

Calismada hasta onam formu ve etik kurul onayina ihtiyag bulun-
mamaktadir.

TARTISMA

Dentostamella translucida gerbil kilkurdu olarak bilinmektedir.
Petter ve Quentin (8)' e gobre D. translucida, Gerbillidae ailesi-
nin spesifik bir nematodudur. Bu parazit Mongolian gerbillerden
bagka Great gerbil (Rhombomys opimus) (1) Golden hamster
(Mesocricetus auratus) (9) ve African giant ratlarda (Cricetomys
gambianus) (10) tespit edilmistir.

Schulz ve Krepkorgorskaja (11) Kazakistan'in Lichtenstein bdl-
gesinde buyitk gerbillerde (Rhombomys opimus) D. transluci-
da'yi ilk defa tanimlamiglardir. Schulz ve Landa (12) ile Shleikher
ve Samsonova (13) ise Kazakistan ve Ozbekistan’in yayla ve ¢él
bélgelerindeki buyik gerbillerde bu paraziti sik gérilen birkag
nematod tiriinden biri olarak bildirmiglerdir. Chitwood (14) ile
Kuntz ve Myers (15) Yemen ratlarinda da (Myomys fumatus yeme-
ni) D. translucida'yi tanimlamuslardir. D. translucida Suriye hams-
ter'larinda da tespit edilmistir (3).

ABD ve Brezilya'da pet gerbillerde dogal enfeksiyon bildirilmis-
tir (1,5). Avrupa Ulkelerinde, Mongolian gerbiller genellikle pet
hayvani olarak kullaniimaktadir. Bu ylizden gerbillerde helmintler
yonlnden ¢ok fazla aragtirma bulunmamaktadir. Yapilan ¢aligma-
da (16) Avrupa'da da nematodun bulunmasi D. translucida'nin
dogal konagr ile siki sikiya iliskide oldugunu, ayrica konagin habi-
tatindaki degisikliklerin bile konak parazit iligkisini etkilemedigini
dustndlrmastir.

Turkiye'de Burgu ve ark. (17) dogal enfekte bir gerbilde D. trans-
lucida’yr tespit etmiglerdir. Bu ¢alisma diginda Turkiye'de gerbil-
lerde bugtine kadar herhangi bir parazit bildirimine rastlanilama-
mistir. Gerceklestirilen bu calisma ile uzun bir aradan sonra bu
parazitin ikinci kez tlkemizde varligi gdsterilmistir. Dinyada ger-
billerde oldukga yaygin oldugu bilinen bu parazite Turkiye'de he-
nlz ikinci kez rastlanilmis olmasi, bu hayvanlarin yeterince yaygin
kullanilmamig olmasi ve parazitlerinin de ihmal edilmis olmasi ile
aciklanabilir. insanlara bulagma potansiyeli ve deney hayvani fiz-
yolojisine etkileri hakkinda henliz detayli bir bilgi olmamakla bir-
likte pet ve deney hayvanlarinin parazitlerden ari olmalan tercih
edilmektedir. Parazit direkt yagam déngustine sahiptir ve enfekte
hayvanlarnin digkilari ile kontamine ettikleri cevreden enfekte yu-
murtalarin adiz yolu ile alinmasiyla bulasma gerceklesmektedir.
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Resim 1. a, b. Erigkin D.translucida’lara ait arka uglar; a) Disi, b) ~ Resim 4. Erigskin erkek D.translucida arka ug; Kloaka (K) ve
Erkek cevresinde 7 papil

Resim 2. Eriskin D.translucida én ug Resim 5. Eriskin erkek D.translucida arka ug, yandan gorinti

Resim 3. a-c. Eriskin disi D.translucida; a) Vulva, b) Ovajektér, c)
Yumurtalarla dolu uterus Resim 6. D.translucida yumurtasi
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Gerbillerin spesifik paraziti olarak bilinen D. translucida’nin bu-
lundudu hayvandan koloninin diger Uyelerine kolayca bulasabil-
mesi, gerbil yetistiriciligi yapilan Gnitelerde varliginin kontrolini
gerektirir.

SONUC

Deney hayvani olarak kullanilan kemirgenlerin paraziter enfeksi-
yonlar bilimsel ¢aligmalarin sonuclarini etkileyebilmektedir. S6z
konusu parazitle micadelede cevresel dekontaminasyon pahali
ve zaman alici olmasina ragmen eradikasyonun énemli bir parca-
sidir. Parazit hakkindaki bilgi eksikligi ve gerbillerde bu parazitin
yogun olarak bulundugu da distnuldiginde, parazitle mica-
delede dogal enfekte veya enfekte edilmis gerbiller lzerinde
antelmentik ila¢ denemelerinin uygulanmasi ve paraziti elimine
edebilen potansiyel ajanlarin tespit edilmesinin faydali olabilece-
gi duslintlmektedir.
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Mehmet KARAKUS

Mehmet Salih Girel
M. Emin Limoncu
Meral AYDENizOZ
Mucide AK

Munir Aktag
Mustafa Necati MUZ
Minir AKTAS
Nadim Yilmazer
Nazmiye ALTINTAS
Nevin Turgay
Orcun ZORBOZAN
Onder DUZLU
Ozgiir KURT

Ozlem MIMAN
Ozlem Tiinger
Sami SIMSEK

Sema ERTUG
Semra Ozcelik
Seray Toz
Serdar PASA
Serkan BAKIRCI
Serpil DEGERLI
Serpil NALBANTOGLU
Sirn Kar

Songiil DELIBAS
Soykan Ozkog
Sinasi UMUR
Ugur USLU
Yasar Ali ONER
Zeynep TAS



