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

Yayinlanan tiim icerikler cevrimici ve icretsiz olarak https://
www.turkiyeparazitolderg.org/ mevcuttur. Derginin igerigi,
clinct sahislarin, orijinal calismaya atifta bulunmak ve
ticari amaclarla kullanmamak sartiyla, icerigi paylasmasina
ve uyarlamasina izin veren Creative Commons Attribution-
NonCommercial (CC BY-NC-ND) 4.0 Uluslararasi Lisansi
(https:/[creativecommons.org/licenses/by-nc-nd/4.0/) ile
lisanslanmistir.

Dijital Arsivieme ve Koruma Politikasi

Dijital koruma, uzun vadeli, stirekli erisimi garanti etmek icin
artik dijital formatlarda mevcut olan bilgilerin alinmasini ve
dagitilmasini saglayan bir dizi stire¢ ve aktivitedir. Koruma
politikasi asagidaki eylemleri icerir:

Web Sitesi

Elektronik icerigin tamami (web sitesi, makale vb.) ¢ farkli
kaynakta saklanmaktadir. Bir sunucudaki icerik cevrimicidir
ve okuyucular tarafindan erisilebilir. Ayni igerigin bir
kopyasi, diger iki kaynakta yedek olarak korunur. Bir sunucu
arizalanirsa, diger kaynaklar cevrimici hale getirilebilir ve
web sitesinin 24-36 saat icinde kullanima sunulmasi beklenir.

indeksleme Hizmetleri

Dergimizin indeksleme hizmetleri, makaleler hakkinda
temel bilgileri depolar. Ayrica bazi indeksleme servisleri
makale ile ilgili metadatalari ve makalelerin elektronik
versiyonlarini arsiviemektedir. Bu sayede dergilere alternatif
olarak makalelerin kopyalari bu sistemler aracihgiyla bilim
camiasina sunulmaktadir.

turkiyeparazitolderg.org {
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Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylll ve Aralik
aylarinda olmak tizere Ui¢ ayda bir yayimnlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkce ve ingilizce'dir.
Tirkiye Parazitoloji Dergisi; tip, veterinerlik ve biyoloji
alanlarinda parazitoloji konulu klinik ve deneysel arastirma
makaleleri, olgu sunumlari, derleme, editére mektup ve video
makale tirlinde yayinladigr ylksek bilimsel standartlara
sahip makalelerle uluslararasi literatiire katki sunmaktadir.

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji
alanlarinda ve biyoloji bilim dalinin ilgili birimlerinde ¢alisan
tlm bilim insanlari ve bu alanlarda egitim goren lisans ve
lisansistl 6grencilerdir.

Derginin editoryal ve vyayin siirecleri ile etik kurallari
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) gibi uluslararasi kuruluslarin kurallarina uygun
olarak sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve
"akademik yayincilikta en iyi uygulamalar ilkeleri” (doaj.org/
bestpractice) ile uyum icindedir.

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

Dergi Adi (ingilizee): Turkish Journal of Parasitology
Dergi Adi (Tiirkge): Tiirkiye Parazitoloji Dergisi
Resmi Kisaltma: Turkiye Parazitol Derg

E-ISSN: 2146-3077

Acik Erisim Politikasi

Bu dergi, arastirmalari kamuya lcretsiz olarak sunmanin
daha biiyiik bir kiiresel bilgi aligverisini destekledigi ilkesine
dayanarak icerigine aninda acik erisim saglar.

Yazarlar ve telif hakki sahipleri, Tiirkiye Parazitoloji Dergisi
‘nde yayinlanan makaleler icin tim kullanicilara Ucretsiz
olarak erisim saglar. Makaleler kaynak gosterilmek sartiyla
kullanima aciktir.

Acik Erisim Politikasi, Budapeste Acik Erisim Girisimi'nin
(BOAI) kurallarina dayanmaktadir https://www.
budapestopenaccessinitiative.org/read/ (hyperlink), “acik
erisim” ile, onun Ucretsiz erisilebilirligini kastedilmektedir.
Herhangi bir kullanicinin bu makalelerin tam metinlerini
okumasina, indirmesine, kopyalamasina, dagitmasina,
yazdirmasina, aramasina veya baglanti  vermesine,
indeksleme igin taramasina, yazilima veri olarak iletmesine
veya baska herhangi bir yasal amac icin internetin kendisine
erisim elde etmekten ayrilamaz olanlar disinda finansal,
yasal veya teknik engeller olmadan kullanmasina izin verir.
Cogaltma ve dagitim lizerindeki tek kisitlama ve bu alandaki
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telif hakkinin tek rolii, yazarlara calismalarinin biitlinliigi
lizerinde kontrol ve uygun sekilde taninma ve alintilanma
hakki vermek olmalidir.

Gonderim, degerlendirme ve yayin siirecinde yazarlardan
herhangi bir ticret talep edilmez.

Creative Commons

Creative Commons lisansi, telif hakkiyla korunan calismalarin
veya calismalarin lcretsiz dagitimini saglayan bir kamu telif
hakki lisansidir. Yazarlar, calismalarini kullanma, paylasma
veya degistirme hakkini ticlincli sahislara devretmek icin CC
lisansini kullanir. Bu dergi, Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC-ND 4.0) altinda
lisanslanmistir ve bu, lglincu taraflarin bu bilgileri orijinal
calismaya uygun sekilde referans vererek paylasmasina ve
uyarlamasina ticari olmayan amaclar igin izin verir.

Reklam Politikasi

Potansiyel reklam verenler, Yazi isleri ile iletisime gecmelidir.
Reklam gorselleri sadece Genel Yayin Yonetmeni'nin onayi
ile yayinlanir.

Materyal Sorumluluk Reddi

Dergide yayinlanan makalelerde yer alan ifadeler veya
gérusler editorlerin, yayin kurulunun vefveya yayincinin
gorislerini yansitmaz. Editorler, yayin kurulu ve yayinci
bu tlr materyaller igcin herhangi bir sorumluluk veya
yiikiimlilik kabul etmez. Dergide yayinlanan tiim gorusler,
makalelerin yazarlarina aittir.

Yazisma Adresi
Bas Editdr: Prof. Dr. Yusuf Ozbel

Adres: Ege Universit_esi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, 35100 Bornova-lzmir, Tuirkiye

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

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

Yayinevi Yazisma Adresi
Galenos Yayinevi Tic. Ltd. $ti.

Adres: Mol_la Girani Mah. Kacamak Sk. No: 21, 34093
Findikzade-Istanbul/Tiirkiye

Tel: +90 212 621 99 25 Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr
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Tirkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Tiirk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylil ve Aralik
aylarinda olmak Uzere lic ayda bir yayinlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkce ve ingilizce'dir.

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

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

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyeli bir
makalenin yayina kabulii icin en 06nemli kriterlerdir.
Gonderilen yazilarin daha dnce baska bir elektronik ya da
basili dergide, kitapta veya farkl bir ortamda sunulmamis ya
dayayinlanmamis olmasi gerekir. Daha dnce baska bir dergiye
gonderilen ancak yayina kabul edilmeyen yazilar hakkinda
dergi onceden bilgilendirilmelidir. Bu yazilarin eski hakem
raporlarinin Yayin Kuruluna génderilmesi degerlendirme
stiresinin hizlanmasini saglayacaktir. Toplantilarda sunulan
calismalar icin, sunum vyapilan organizasyonun tam ad,
tarihi, sehri ve llkesi belirtilmelidir.

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

Arastirmalarin  kabul edilen etik kurallar cercevesinde
yapildigini temin etmek icin yazarlarin etik uygunluk
konusunda bilgi vermeleri gerekmektedir. insanlar tizerinde
yapilan klinik ve deneysel calismalar, ila¢ arastirmalari ve baz
olgu sunumlari icin "World Medical Association Declaration
of Helsinki, Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013, www.
wma.net) cercevesinde hazirlanmis Etik Komisyon raporu
gerekmektedir. Gerekli goriilmesi halinde Etik Komisyon
raporu veya esdegeri olan resmi bir yazi yazarlardan talep
edilebilir. insanlar tizerinde yapilmis deneysel calismalarin
sonuclarini bildiren yazilarda, ¢calismanin yapildigi kisilere
uygulanan prosediirlerin niteligi tlmuyle aciklandiktan
sonra, onaylarinin alindigina iliskin bir aciklama ile onay
alinan etik kuruladive onay numarasina makalenin Yontemler

bolimiinde yer verilmelidir. Hastalarin  kimliklerinin
gizliligini korumak yazarlarin sorumlulugundadir. Hastalarin
kimligini agiga cikarabilecek fotograflar icin hastadan ya da
yasal temsilcilerinden alinan imzali izinlerin de gdnderilmesi
gereklidir. Hayvanlar Uzerinde yapilan calismalar icin de
uluslararasi etik kurallara uygunlugu goésteren komite onayi
ilgili hayvan etik kurulundan alinmaldir. Hayvanlar tizerinde
yapilan calismalarda etik kurul onayinin yani sira, hayvanlara
agri, aci ve rahatsizlik verilmemesi icin yapilmis olanlar acik
olarak makalede belirtiimelidir.

Biitlin makalelerin benzerlik tespiti denetimi, iThenticate
yazilimi araciligiyla yapiimaktadir.

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

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan Gnerilen yazarlik kriterlerini karsilamasi
gerekmektedir. ICMJE, yazarlarin asagidaki 4 kriteri
karsilamasini 6nermektedir:

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

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

Yazinin yayindan oOnceki son halini gdzden gecirmis ve
onaylamis olmak; VE

Cahsmanin  herhangi  bir  bdlimlnin  gecerliligi
ve dogruluguna iliskin  sorularin  uygun sekilde
sorusturuldugunun ve c¢oéziimlendiginin garantisini vermek
amaciyla calismanin her yoniinden sorumlu olmayi kabul
etmek.

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

Yazar olarak belirtilen her kisi yazarhigin dort kriterini
karsilamalidir ve bu dort kriteri karsilayan her kisi yazar
olarak tanimlanmalidir. Dort kriterin hepsini karsilamayan
kisilere makalenin baslik sayfasinda tesekkiir edilmelidir.

Yazarlk haklarina uygun hareket etmek ve hayalet ya da ltituf
yazarligin onlenmesini saglamak amaciyla sorumlu yazarlar
makale ytikleme siirecinde www.turkiyeparazitolderg.org
adresinden erisilebilen Yazar Katki Formu'nu imzalamah
ve taranmis versiyonunu yaziyla birlikte gondermelidir.
Yayin Kurulu'nun gdnderilen bir makalede “lituf yazarhk"
oldugundan stiphelenmesi durumunda so6z konusu makale
degerlendirme  yapilmaksizin  reddedilecektir. ~ Makale
gonderimi kapsaminda; sorumlu yazar makale gdnderim
ve degerlendirme siirecleri boyunca vyazarlik ile ilgili
tlim sorumlulugu kabul ettigini bildiren kisa bir &n yaz
gondermelidir.

Turkiye Parazitoloji  Dergisi; gonderilen makalelerin
degerlendirme siirecine dahil olan yazarlarin ve bireylerin,
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potansiyel ¢cikar catismasina ya da dnyargiya yol acabilecek
finansal, kurumsal ve diger iliskiler dahil mevcut ya da
potansiyel c¢ikar 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 tlim vyazarlar tarafindan ayri ayri doldurulmalidir.
Editorler, yazarlar ve hakemler ile ilgili potansiyel cikar
catismasi vakalari derginin Yayin Kurulu tarafindan COPE ve
ICMJE rehberleri kapsaminda ¢oziilmektedir.

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

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

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

MAKALE HAZIRLAMA

Makaleler, ICMJE-Recommendations for the Conduct,
Reporting, Editing and Publication of Scholarly Work in
Medical Journals (updated in December 2017 - http://www.
icmje.org/icmje-recommendations.pdf) ile uyumlu olarak
hazirlanmalidir. Randomize calismalar CONSORT, gd6zlemsel
calismalar STROBE, tanisal degerli calismalar STARD, sistematik
derleme ve meta-analizler PRISMA, hayvan deneyli calismalar
ARRIVE ve randomize olmayan davranis ve halk saghgiyla ilgili
calismalar TREND kilavuzlarina uyumlu olmalidir.

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

Gonderilen makalelerin dergi yazim kurallarina uygunlugu ilk
olarak Editdryel Ofis tarafindan kontrol edilecek, dergi yazim
kurallarina uygun hazirlanmamis makaleler teknik diizeltme
talepleri ile birlikte yazarlarina geri gonderilecektir.
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Yazarlarin; Yayin Hakki Devir Formu, Yazar Katki Formu ve
ICMJE Potansiyel Cikar Catismalari Formu'nu (bu form, tiim
yazarlar tarafindan doldurulmalidir) ilk génderim sirasinda
online makale sistemine vyiiklemeleri gerekmektedir.
Bu formlara www.turkiyeparazitolderg.org adresinden
erisilebilmektedir.

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

- Makalenin Tiirkce ve ingilizce basliklar ile 50 karakteri
gecmeyen kisa basliklarini,

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

- Finansal destek bilgisi ve diger destek kaynaklari hakkinda
detayli bilgiyi,

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

- Makale hazirlama siirecine katkida bulunan ama yazarlik
kriterlerini karsilamayan bireylerle ilgili bilgileri icermelidir.
Ozet: Editore Mektup tiiriindeki yazilar disinda kalan tiim
makalelerin Tiirkce ve ingilizce 6zetleri olmalidir. Ozgiin
Arastirma makalelerinin  ozetleri "Amacg”, "Yontemler",
“Bulgular” ve "Sonu¢" alt baslklarini icerecek bicimde
hazirlanmalidir.

Anahtar Sozciikler: Tim makaleler en az 3 en fazla 5
anahtar kelimeyle birlikte gonderilmeli, anahtar sozcukler
0zetin hemen altina yazilmalidir. Kisaltmalar anahtar s6zcilik
olarak kullanilmamalidir. Anahtar sozciikler “National Library
of Medicine (NLM)" tarafindan hazirlanan "Medical Subject
Headings (MeSH)" veritabanindan secilmelidir.

Makale Tiirleri

6zgﬁn Arastirma: Ana metin “Giris", "Yontemler", “Bulgular”,
“Tartisma” ve Sonug” alt basliklarini icermelidir. Ozgiin
Arastirmalarla ilgili  kisitlamalar icin litfen Tablo 1'i
inceleyiniz.

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

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

Editoryel Yorum: Dergide yaymnlanan bir arastirmanin, o
konunun uzmani olan veya Ust diizeyde degerlendirme
yapan bir hakemi tarafindan kisaca yorumlanmasi 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 literatlire yayin ve atif sayisi olarak yansimis
uzmanlar tarafindan hazirlanmis yazilar degerlendirmeye alinir.
Yazarlari dergi tarafindan da davet edilebilir. Bir bilgi ya da
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konunun klinikte kullanilmasi icin vardigi son diizeyi anlatan,
tartisan, degerlendiren ve gelecekte yapilacak olan calismalara
yon veren bir formatta hazirlanmalidir. Ana metin “Giris",
“Klinik ve Arastirma Etkileri" ve "Sonu¢” bdlimlerini icermelidir.
Derleme tiriindeki yazilarla ilgili kisitlamalar icin liitfen Tablo
1'i inceleyiniz.

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

Editore Mektup: Dergide daha oOnce vyaymnlanan bir
yazinin 6nemini, gézden kacan bir ayrintisini ya da eksik
kisimlarini tartisabilir. Ayrica derginin kapsamina giren
alanlarda okurlarin ilgisini cekebilecek konular ve ozellikle
egitici olgular hakkinda da Editore Mektup formatinda
yazilar yayinlanabilir. Okuyucular da yayinlanan vyazilar
hakkinda yorum iceren Editére Mektup formatinda yazilarini
sunabilirler. Ozet, anahtar sézciik, tablo, sekil, resim ve diger
gorseller kullanilmaz. Ana metin alt basliksiz olmalidir.
Hakkinda mektup yazilan yayina ait cilt, yil, sayi, sayfa
numaralari, yazi bashgi ve yazarlarin adlari acik bir sekilde
belirtilmeli, kaynak listesinde yazilmal ve metin icinde atifta
bulunulmahdir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmal, ana metin icerisindeki gecis siralarina uygun
olarak numaralandinimadir. Tablolarin lizerinde tanimlayici
bir baslik yer almali ve tablo icerisinde gecen kisaltmalarin
acihmlar tablo altina tanimlanmalidir. Tablolar Microsoft
Office Word dosyasi 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
olmalilardr.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme yiiklenmelidir. Gorseller bir
Word dosyasi dokiimani ya da ana dokliman icerisinde

sunulmamahdir. Alt birimlere ayrilan gorseller oldugunda,
alt birimler tek bir gorsel icerisinde verilmemelidir. Her
bir alt birim sisteme ayri bir dosya olarak ylklenmelidir.
Resimler alt birimleri belli etme amaciyla etiketlenmemelidir
(a, b, ¢ vb.). Resimlerde altyazilari desteklemek igin kalin ve
ince oklar, ok baslari, yildizlar, asteriksler ve benzer isaretler
kullanilabilir. Makalenin geri kalaninda oldugu gibi resimler
de kor olmalidir. Bu sebeple, resimlerde yer alan kisi ve
kurum bilgileri de korlestirilmelidir. Gorsellerin minimum
coziintrltigli 300DPI olmahdir. Degerlendirme siirecindeki
aksakhklari 6nlemek icin gonderilen bitin gorsellerin
¢OzUnUrliglu net ve boyutu blyiik (minimum boyutlar
100x100 mm) olmalidir. Resim altyazilari ana metnin
sonunda yer almalidir.

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

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

Ana metin icerisinde cihaz, yazilim, ila¢ vb. {riinlerden
bahsedildiginde (rlinlin ismi, dreticisi, Uretildigi sehir ve
ulke bilgisini iceren Uriin bilgisi parantez icinde verilmelidir;
"Discovery St PET/CT scanner (General Electric, Milwaukee,
WI, USA)".

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

Ozgiin  arastirmalarin  kisitlamalari,  engelleri  ve
yetersizliklerinden Sonug¢ paragrafi oncesi “Tartisma"
bolimiinde bahsedilmelidir.

Kaynaklar

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

Tablo 1: Makale tiirleri icin kisitlamalar

. .. 6zclik 0 ozclik . Tabl e el
Makale tiirii S.oz.c.u (.)z?t. sozcu Kaynak limiti .ab. ° Resim limiti
limiti limiti limiti

- 250 7 ya da toplamda 15

Ozgiin Arastirma 3500 (Alt baglikh) 30 6 rosim

Derleme 5000 250 50 6 10ya da toplamda 20
resim

Olgu Sunumu 1000 200 15 Tablo yok 10 ya da toplamda 20
resim

Editore Mektup 500 Uygulanamaz 5 Tablo yok Resim yok
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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 boliimii: 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 editor(ler): Norman |J, Redfern SJ, editors.
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Livingstone; 1996.
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Erken Cevrimici Yayin: Aksu HU, Ertiirk M, Giil M, Uslu N.
Successful treatment of a patient with pulmonary embolism
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Elektronik formatta yayinlanan yazi: Morse SS. Factors in
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REVIZYONLAR

Yazarlar makalelerinin revizyon dosyalarini gonderirken, ana
metin tizerinde yaptiklari degisiklikleri isaretlemeli, ek olarak,
hakemler tarafindan &ne siiriilen onerilerle ilgili notlarini
"Hakemlere Cevap" dosyasinda gdndermelidir. Hakemlere
Cevap dosyasinda her hakemin yorumunun ardindan yazarin
cevabi gelmeli ve degisikliklerin yapildigi satir numaralari da
ayrica belirtilmelidir. Revize makaleler karar mektubunu takip
eden 30 giin icerisinde dergiye gonderilmelidir. Makalenin
revize versiyonu belirtilen siire icerisinde yiliklenmezse,
revizyon secenegi iptal olabilir. Yazarlarin revizyon icin ek
stireye ihtiya¢ duymalari durumunda uzatma taleplerini ilk
30 giin sona ermeden dergiye iletmeleri gerekmektedir.

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

Editdryal Ofis
Bas Editor: Prof. Dr. Yusuf Ozbel

Adres: Ege Universit_esi Tip Fakiiltesi, Parazitoloji Anabilim
Dali, 35100 Bornova-lzmir, Tirkiye

Tel: +90 232 390 47 24 [ +90 232 373 00 08
Faks: +90 232 388 13 47
E-mail: yusuf.ozbel@ege.edu.tr [ yusuf.ozbel@gmail.com

Yayinevi Yazisma Adresi

Galenos Yayinevi Tic. Ltd. Sti.

Adres: Molla Gilirani Mah. Kagamak Sk.
No: 21, 34093 Findikzade-istanbul-Tiirkiye
Tel: +90 212 621 99 25

Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr
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YAYIN ETiGi

Hakem Degerlendirmesi, Yayin Etigi ve Kotiiye Kullanim

Hakem Degerlendirmesi

Makalelerin daha dnce yayinlanmamis olmasi ve ayni anda
baska bir yere gonderilmemis olmasi kosuluyla basvuru
kabul edilir; yazarlar, icerigi okudugunu, onayladigini, tim
yazarlarin ¢ikar catismalarini beyan ettigini, calismanin etik
onaya uygun oldugunu ve uluslararasi kabul gérmis etik
standartlarda yiritiildigiint kabul eder. Etik suistimalden
stiphelenilmesi durumunda, Yayin Kurulu ilgili uluslararasi
yayin etigi kurallarina (COPE y6nergelerine) uygun olarak
hareket edecektir.

Derginin yayin politikalar, Bilim Konseyi Editorleri
tarafindan onerilen kurallarda belirtildigi gibi yuritdlir ve
Biyomedikal Dergilere Gonderilen Makaleler icin Tekdiizen
Gereklilikler: Biyomedikal Yayin icin Yazma ve Diizenleme
(http://[www.icmje.org/)'da vyansitilir. Buna gore vyazarlar,
gozden gecirenler ve editorlerin bu bildirimde yer alan etik
davranisa iliskin en iyi uygulama kilavuzlarina uymalari
beklenmektedir.

Gonderilen yazilar ¢ift-kér hakem degerlendirmesine tabi
tutulur. Dergide yayimlanacak yazilarin secimine rehberlik
eden bilim kurulu, derginin secilmis uzmanlarindan ve
gerekirse ilgili arastirma alaninda ulusal ve uluslararasi
uzmanlardan secilmis uzmanlardan olusur. Tim vyazilar
editor, bollim yardimer editorleri ve en az ti¢ dahili ve harici
uzman hakem tarafindan incelenir. Tim arastirma makaleleri
de bir istatistik editéri tarafindan yorumlanir.

Insan ve Hayvan Arastirmalan

Deneysel, klinik, ila¢ ve insan calismalari icin, etik kurul
onayl ve calisma protokoliiniin uluslararasi anlasmalara
uygunluguna dair bir beyan (World Medical Association
Association of Helsinki "Ethical Principles for Medical
Research Involving Human Subjects,” Ekim 2013, www.wma.
net) gereklidir. Deneysel hayvan calismalarinda yazarlar,
izlenen prosediirlerin hayvan haklarina uygun oldugunu
(Laboratuvar Hayvanlarinin Bakim ve Kullanim Kilavuzu,
www.nap.edu.catalog/5140.html) belirtmeli ve hayvan Etik
Kurul Onayr almalidir. Etik Kurul Onayi belgesi, makale ile
birlikte Tlrkiye Parazitoloji Dergisi'ne gonderilmelidir.

Etik Kurul Onayr ile yukarida belirtilen uluslararasi kilavuzlara
uyum ve hastanin aydinlatilmis onaminin alindigina dair
beyan “Materyal ve Yontem" bolliminde belirtilmeli
ve kullanilan veri/medyanin hastanin kimligini ortaya
cikarabilecegi durumlarda vaka raporlari gerekmektedir.
Yazarlar, kurumlar arasinda cikar catismasi beyani, herhangi
bir mali veya maddi destegin kabuliiniin belirtilmesi makale
gonderen yazarlar icin zorunludur ve bu aciklama makalenin
sonunda yer almahdir. Hakemler, yazarlar veya kurumlar ile
aralarinda herhangi bir potansiyel c¢ikar catismasi varsa,
bunu rapor etmelidir.

intihal ve Etik Suistimal

Tirkiye Parazitoloji Dergisi, tim makaleleri yayinlanmadan
once “iThenticate" kullanarak intihal taramasina tabi tutar.

Yazarlarin asagida yazilanlar gibi her tiirli intihal ve etik
suistimalden kaginmalari 6nemlidir:

intihal: Baska bir yazarin yayinindaki bir icerigin tamamini
veya bir kismini kaynak gostermeden yeniden yayinlamak.

Fabrikasyon (Uydurma): Var olmayan veri ve bulgular/
sonuclari yayinlamak.

Cogaltma: Bir makalenin farkli dillerde yeniden
yayinlanmasini iceren baska bir yayindan alinan verileri
kullanmak.

Dilimleme (Salamizasyon): Bir calismanin sonuglarini
bolerek birden fazla yayin olusturma.

Veri Manipiilasyonu/Yanhghgi: Yanlis bir izlenim vermek
icin arastirma verilerini manipiile etmek veya kasith olarak
carprtmak.

intihal, fabrikasyon, cogaltma, veri manipiilasyonu ve
dilimleme gibi etik olmayan uygulamalari ve yazarlik hediye
etme, uygunsuz tesekkiir ve COPE akis semalarina uygun
olmayan referanslar gibi uygulamalarla inceleme siirecini
etkilemeye yonelik cabalari onaylamiyoruz.

Gonderilen yazilar ayrica otomatik yazihm tarafindan intihal
ve yayin degerlendirmesine tabi tutulur. Yazarlar, ¢calisma
sonuclarini tamamen veya kismen 6zet seklinde yayinlayip
yayinlamadiklarini bildirmekle ylkimltddir.

A. YAYINCININ GOREVLERI:
Etik Olmayan Yayinlama Davranisinin Ele Alinmasi

Yayinci, iddia edilen veya kanitlanmis bilimsel suistimal,
hileli yayin veya intihal durumlarinda, s6z konusu makaleyi
editorlerle yakin is birligi icinde degistirmek icin tiim uygun
onlemleri alacaktir. Bu, en ciddi durumda, etkilenen calismanin
bir yanlishk sonucu yayinlanmasini, ifsa edilmesini veya
geri cekilmesini icerir. Yayinci, editorlerle birlikte, arastirma
suistimalinin meydana geldigi makalelerin yayinlanmasini tespit
etmek ve onlemek icin makul adimlari atacak ve hicbir kosulda
bu tiir kotliye kullanimin gerceklesmesine tesvik etmeyecek
veya bilerek izin vermeyecektir.

Editoryal Ozerklik

Tirkiye Parazitoloji Dergisi, herhangi birinin veya ticari
ortaklarin etkisi olmaksizin editéryal kararlarin 6zerkligini
saglamayi taahhit eder.

Fikri Miilkiyet ve Telif Hakki

Tirkiye Parazitoloji Dergisi, dergide yayinlanan makalelerin
miilkiyetini ve telif haklarini korur ve her makalenin
yayinlanmis kaydini tutar. Dergi, yayinlanan her makalenin
bitiinliglni ve seffafligini saglar.

Bilimsel Suistimal
Tirkiye Parazitoloji Dergisi'nin yayincisi, hileli yayin veya
intihal ile ilgili gerekli tim onlemleri almaktadir.

B. EDITORLERIN GOREVLERI:
Yayin Karari ve Sorumlulugu

Dergi editorii, dergideki her seyi kontrol altinda tutar,
okuyucularin ve yazarlarin ihtiyaclarini karsilamaya calisir.
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Editor ayrica dergiye gonderilen makalelerin hangilerinin
yayinlanmasi gerektigine karar vermekten ve hakaret,
telif hakki ihlali ve intihal ile ilgili yasal gerekliliklere tabi
politikalar tarafindan yonlendirilmekten sorumludur. Editor,
yayin kararlar verirken hakemlerle tartisabilir. Yayinin
iceriginden ve genel kalitesinden editor sorumludur. Editor,
adil ve uygun bir hakemlik stireci saglamalidir.

Nesnellik

Dergiye gonderilen makaleler her zaman Onyargisiz olarak
degerlendirilir.

Gizlilik

Editor, gonderilen bir makaleyle ilgili herhangi bir bilgiyi,
editor kadrosu, hakemler ve yayinci disinda hic kimseye
actklamamaldir.

Cikar Catismalar ve ifsa

Turkiye Parazitoloji Dergisi, yazarlar, hakemler ve editorler gibi
taraflar arasinda herhangi bir cikar catismasina izin vermez.
Gonderilen bir makaledeki yayinlanmamis materyaller, yazarin
acik izni olmaksizin hi¢ kimse tarafindan kullanilmamalidir.

Yayimlanan Eserlerde Temel Hatalar

Yazarlar, yayinlanan calismada o©nemli hatalar veya
yanlisliklar tespit edilirse, derhal dergi editorlerini veya
yayincisini bilgilendirmek ve makaleyi dizeltmek veya
geri cekmek Ulzere onlarla iletisim saglamakla ytikimluddr.
Editorler veya yayinci, yayinlanan bir calismanin 6nemli bir
hata veya yanlislik icerdigini Uctlincl bir taraftan dgrenirse,
yazarlar makaleyi derhal diizeltmeli, geri cekmeli veya dergi
editorlerine makalenin dogruluguna dair kanit saglamalidir.

C. HAKEMLERIN GOREVLERI:

Degerlendirme

Hakemler, yazarlarin kokeni, cinsiyeti, cinsel yonelimi veya
politik felsefesini gdzetmeksizin yazilari degerlendirir.
Hakemler ayrica degerlendirme sirasinda gonderilen yazilar
icin adil bir kor hakem incelemesi saglar.

Gizlilik
Gonderilen makalelerle ilgili ttim bilgiler gizli tutulur.

Hakemler, editor tarafindan izin verilmedikce baskalariyla
tartisiimamalidir.

Cikar Catismalar ve ifsa

Hakemlerin yazarlar, fon saglayicilar, editorler vb. taraflarla
ilgili herhangi bir ¢ikar ¢atismasi yoktur.

Editore Katki

Hakemler, editdre karar vermede ve makaleyi gelistirmede
yardimci olabilir.

Nesnellik

Daima objektif bir degerlendirme yapilir. Hakemler
gorislerini uygun destekleyici arglimanlarla acikca ifade
eder.

Kaynaklarin Onaylanmasi

Hakemler, yazarlarin atifta bulunmadigi ilgili yayinlanmis
bir calismayi tanimlamahdir. Hakemler ayrica, makale ile
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kisisel bilgilerine sahip olduklar diger yayinlanmis makaleler
arasindaki 6nemli benzerlikleri veya ortismeleri editoriin
dikkatine sunarlar.

D. YAZARLARIN GOREVLERI:
Raporlama Standartlari

Gonderilen bir makale orijinal olmali ve yazarlar, makalenin daha
6nce herhangi bir dergide yayinlanmamis olmasini saglamalhdir.
Arastirmanin verileri makalede tam anlamiyla sunulmalidir.
Bir makale, baskalarinin ¢alismayi yeniden kopyalamasina izin
vermek icin gerekli ayrinti ve referanslari icermelidir.
Ozgiinliik

Cahismalarini  dergiye gondermek isteyen vyazarlar,
calismalarinin tamamen 6zgiin oldugundan emin olmalidir.

Literatlirden alinan kelime ve climleler uygun sekilde
alintilanmalidir.

Coklu Yayinlar

Yazarlar, ayni calismayl baska bir dergide yayinlanmak
veya degerlendirilmek lzere gondermemis olmahdir. Ayni
calismanin birden fazla dergiye ayni anda gonderilmesi
kabul edilemez ve etik disi bir davranis olarak nitelendirilir.

Kaynaklarin Belirtilmesi

Bagkalarinin calismalarinin uygun bir sekilde alintilanmasi
gerekir. Yazarlar, calismayi belirlemede etkili olan yayinlara
atifta bulunmahdir. Cahsmanin siirecini kapsayan tiim
kaynaklar belirtilmelidir.

Makale Yazarlig:

Bir makalenin yazarligi, ¢alismaya kayda deger bir katki
yapmis olanlarla sinirli olmalidir. Baskalari arastirmaya
katilmissa, katkida bulunanlar olarak listelenmelidir. Yazarlik
ayni zamanda bir derginin editorii ile iletisim halinde olan
bir sorumlu yazari da icerir. Sorumlu yazar, tlim uygun ortak
yazarlarin bir makaleye dahil edilmesini saglamalidir.

Cikar Catismalari ve ifsa

Tim finansal destek kaynaklari agiklanmahdir. Tim yazarlar,
calismalarini olusturma siirecinde (varsa) ¢ikar gatismasini
ifsa etmelidir. Gonderilen bir calisma icin bireylerden veya
kurumlardan alinan mali yardimlar veya diger destekler,
Turkiye Parazitoloji Dergisi Yayin Kurulu'na aciklanmalidir.
ICMJE Potansiyel Cikar Catismasi Bildirim Formu, olasi
bir ¢ikar catismasini aciklamak igin katkida bulunan tiim
yazarlar tarafindan doldurulmali ve génderilmelidir. Derginin
Yayin Kurulu, editorler, yazarlar veya hakemler arasinda olasi
bir cikar catismasi durumlarinda COPE ve ICMJE yonergeleri
kapsaminda hareket eder.

Mali veya sahsi fayda saglayan kosullar, bir cikar catismasi
dogurur. Bu durum, bilimsel slirecin ve vyayinlanan
makalelerin gtivenilirligi, bilimsel calismalarin planlanmasi,
uygulanmasi, yazilmasi, degerlendirilmesi, diizenlenmesi ve
yayinlanmasi sirasinda cikar catismalarinin objektif olarak
ele alinmasi ile dogrudan iliskilidir.

Finansal iliskiler en kolay tespit edilen cikar catismalaridir
ve derginin, yazarlarin ve bilimin glvenilirli§ini zedelemesi
kaginilmazdir. Bu catismalara bireysel iliskiler, akademik
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rekabet veya entelektiiel yaklasimlar neden olabilir. Yazarlar,
calismanin tiim verilerine ulasmalarini veya makalelerini
analiz etme, yorumlama, hazirlama ve yayinlama olanaklarini
kisitlayan kar veya baska bir avantaj elde etme duslincesiyle
sponsorlarla anlasmalardan mumkiin oldugunca
kacinmalidir.  Editorler,  calismalari  degerlendirirken
aralarinda iliski olabilecek kisileri bir araya getirmekten
kacinmalidir. Makaleler hakkinda nihai karari verecek olan
editorlerin, karar verecekleri konulardan hicbiriyle kisisel,
mesleki veya mali bagi olmamalidir. Yazarlar, makalelerinin
bagimsiz bir degerlendirme siireci ile etik ilkeler cercevesinde
degerlendirilmesini saglamak icin olasi cikar catismalarini
yayin kuruluna bildirmelidir.

Editorlerden birinin herhangi bir yazida yazar olmasi
durumunda editér, makale degerlendirme siirecinden
cikarilir. Herhangi bir ¢ikar catismasini énlemek icin makale
degerlendirme siireci cift- kor olarak yapilmaktadir. Cift-
kor degerlendirme siirecinden dolayr Bas Editor disinda
hicbir yayin kurulu uyesine, uluslararasi danisma kurulu
liyesine veya hakemlere, makalenin yazarlari veya yazarlarin
kurumlari hakkinda bilgi verilmemektedir.

Yayin ekibimiz tiim bu durumlari g6z éntinde bulundurarak
degerlendirme siirecinin tarafsiz bir sekilde yirdtilmesi icin
Ozveriyle calismaktadir.

Her yazarin imzalamasi gereken Cikar Catismasi Formu
makale gonderimi sirasinda yiiklenmelidir.
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Instructions for Authors

Turkish Journal of Parasitology (Turkiye Parazitol Derg) is
the double-blind peer-reviewed, open access, international
publication organ of the Turkish Society for Parasitology. The
journal is a quarterly publication, published in 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,
letters to the editor and video articles biological, medical
and veterinary parasitology.

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

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

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

To ensure that the research has been conducted according
to accepted ethical principles, authors should declare
information on ethical compliance. For studies involving
human participants, and 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, 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 fulfil the
authorship criteria recommended by the International
Committee of Medical Journal Editors

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

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

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

3 Final approval of the version to be published; AND

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

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

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

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

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

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

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

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

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with the
International Committee of Medical Journal Editors
(ICMJE) for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals (updated in December
2017 - http://www.icmje.org/icmje-recommendations.pdf).
Authors are required to prepare manuscripts in accordance
with the CONSORT guidelines for randomized research
studies, PRISMA guidelines for systematic reviews and meta-
analysis, ARRIVE guidelines and Guide for the Care and Use
of Laboratory Animals for experimental animal studies
and Helsinki Declaration as revised in 2013 for human
research.

Manuscripts can only be submitted through the journal's
online manuscript submission and evaluation system,
available at http://turkiyeparazitolderg.org/. 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:
Copyright Transfer Form,
Author Contributions Form, and

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:

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

Name(s), affiliations, highest academic degree(s) and ORCID
ID 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 numbers, and email address of the
corresponding author,

Acknowledgment of the individuals who contributed to the
preparation of the manuscript but who did not fulfil the
authorship criteria.

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

Keywords: Each submission must be accompanied by a
minimum of three to a maximum of five keywords for
subject indexing at the end of the abstract. The keywords
should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine,
Medical Subject Headings database (https://www.nlm.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
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contributors to medical journals. Br Med J 1983: 7; 1489-
93). Information on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section, and the statistical software that was used
during the process must be specified.

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 a high reputation in the topic of the research article
published in the journal. Authors are selected and invited by
the journal to provide such comments. Abstract, Keywords,
and Tables, Figures, Images, and other media are not
included.

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

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

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

Tables

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

Figures and Figure Legends

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 labelled (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
should also 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 the USA), should be provided in parentheses in
the following format: "Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)."

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

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

References

While citing publications, preference should be given to the
latest, most up-to-date publications. If an ahead-of-print
publication is cited, the DOl number should be provided.
Authors are responsible for the accuracy of references.
Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed.
When there are six or fewer authors, all authors should be
listed. If there are seven or more authors, the first six authors
should be listed, followed by “et al." In the main text of the
manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of
publications are presented in the following examples.
Journal Article: Rankovic A, Rancic N, Jovanovic M, lvanovié¢
M, Gajovi¢ O, Lazi¢ Z, et al. Impact of imaging diagnostics on
the budget - Are we spending too much? Vojnosanit Preg|
2013; 70: 709-11.
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Table 1. Limitations for each manuscript type

Type of manuscript x\rl:il"td Abstract word limit | Reference limit | Table limit | Figure limit
Original Article 3500 220 30 6 7 or total of 15
(Structured) images

Review Article 5000 250 50 6 '10 or total of 20
images

Case Report 1000 200 15 No tables .10 or total of 20
images

Technical Note 1500 No abstract 15 No tables .10 or total of 20
images

Letter to the Editor 500 No abstract 5 No tables No media

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

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

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

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

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

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

Manuscripts Accepted for Publication, Not Published
Yet: Slots J. The microflora of black stain on primary human
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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must submit a detailed “"Response to the reviewers"
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option may be cancelled. If the submitting author(s) believe
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punctuation, and format. Once the publication process of
a manuscript is completed, it is published online on the
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Peer Review, Publication Ethics and Malpractice
Statement

Peer- Review

Submission is considered on the conditions that papers are
previously unpublished and are not offered simultaneously
elsewhere; that authors have read and approved the content,
and all authors have also declared all competing interests;
and that the work complies with the Ethical Approval and
has been conducted under internationally accepted ethical
standards. If ethical misconduct is suspected, the Editorial
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EDITORDEN

2022 yilinin ikinci sayisini 12 6zgln arastirma makalesi, 1 olgu sunumu ve 1 editére mektup olmak
tzere 14 makale ile cikarmaktayiz.

Ozgiin arastirmalarda tibbi ve veteriner parazitoloji alanlarindan makaleler arasinda; Leishmania
ile ilgili G¢ makalede, Leishmania RNA virusi saptanmasi, Iranh arastiricilardan gelen ve Zingibar
officinale’nin in vitro etkisi ve kronik sark c¢ibaninda miltefosinin etkinligini incelenmesinden
bahsedilmektedir. Ayrica, Ankara, Kirsehir ve Van'da bagirsak parazitlerinin durumunu inceleyen (¢
makale, sitma tedavisinde Endonezya deneyimi vurgulayan bir makale, pandemi doneminin saglik
hizmetlerine etkisini arastiran bir makale yer almaktadir. Ek olarak Echinococcus granulosus ve kistik
Ekinokokkozis ile ilgili de li¢c ayri makaleye yer verilmektedir.

Derleme makalemizde ise parazit hastaliklari ile kanser iliskisi incelenmis olup olgu sunumlarinda ise
eksternal oftalmomyiasis olgulari yer almaktadir.

SCI/SCI-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere
atif yapilmasinin, dergimizin bu endekse basvuru/kabul siirecinde blylk 6nem tasidigini yeniden
belirtmek isterim. Bilim alanimizin en 6nemli unsurlarindan ve bizleri gliclendiren araglarindan biri
olan "Turkiye Parazitoloji Dergisi"nin bu sayisinin da bilimsel calhismalariniza ve birikimlerinize yararli
olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Origina/ /nvestigation Turkiye Parazitol Derg 2022;46(2):86-90
OZQUI’) Arastirma DOI: 10.4274/tpd.galenos.2022.30074

Increasing the Sensitivity of Leishmania RNA
Virus 2 (LRV2) Detection with a Modification in
cDNA Synthesis

Leishmania RNA Viriis 2 (LRV2) Saptanmasinda cDNA Sentezindeki Bir
Modifikasyon ile Hassasiyetin Artirilmast

® Muhammed Nalcact!, ® Mehmet Karakus?, ® Yusuf Ozbel®, ® Ahmet Ozbilgin?, ® Seray Toz®

'Ege University Graduate School of Natural and Applied Sciences, Department of Biology, {zmir, Turkey
University of Health Sciences Turkey Hamidiye Faculty of Medicine, Department of Medical Microbiology,
istanbul, Turkey

3Ege University Faculty of Medicine, Department of Parasitology, {zmir, Turkey

*Celal Bayar University Faculty of Medicine, Department of Parasitology, Manisa, Turkey

[ET et Nalcaa M, Karakus M, Ozbel Y, Ozbilgin A, Téz S. Increasing the Sensitivity of Leishmania RNA Virus 2

(LRV2) Detection with a Modification in cDNA Synthesis. Turkiye Parazitol Derg 2022;46(2):86-90.

ABSTRACT

Objective: Leishmania RNA virus was detected the first time in the New World Leishmania species. Recent studies were also
showed the presence of Leishmania RNA virus 2 (LRV?2) in Old Word Leishmania species including Turkish L. major and L. tropica
isolates. This study aimed to increase the sensitivity of gPCR with a modification in the denaturation step of cDNA preparation
protocol.

Methods: In this study, LRV2+ three L. major, two L. tropica strains and L. major control strain (MHOM/SU/73/5-ASKH) were
included. Total RNA isolation was done using different numbers of Leishmania promastigotes (108, 10° and 10°). Before cDNA
synthesis, samples were denatured at 95 °C for 2 min, as a modification of the kit procedure. gPCR was undertaken using 0.5
mM primers (LRV F-HR/LRV R-HR) diluted in SYBR Green Master mix.

Results: We observed lower Ct values in amplicons with the modified version than with the classical kit protocol for cDNA
synthesis, in all of the strains used in the study. The addition of pre-denaturation step at 95 °C showed lower Ct values meaning
the sensitivity increased. Different parasite dilutions showed similar results.

Conclusion: Itis important to increase the sensitivity especially with the aim for detecting LRV in clinical samples obtained from
patients probably have less number of parasites. The presence and burden of the virus can help to understand the relationship
between the clinical findings and the pathogenicity of the parasite which may lead to changes in the course of treatment.

Keywords: Leishmania, Leishmania RNA virus 2, LRV2, cDNA, gPCR

0z

Amag: Leishmania RNA viriist, ilk olarak yeni diinya Leishmania tirlerinde tespit edilmistir. Son ¢aligmalar, Turkiye'deki
L. major, L. tropica izolatlar1 dahil olmak tizere, eski diinya Leishmania tirlerinde de Leishmania RNA viriisi 2'nin (LRV2)
varhigini géstermistir. Bu calismada LRV2'nin tespiti icin cDNA hazirlama protokoliiniin denatiirasyon agamasinda yapilan bir
modifikasyon ile gPCR’nin duyarhliginin artirilmasi amag¢lanmigtir.

Yontemler: Bu calismada, LRV2+ 3 L. major, 2 L. tropica ve kontrol olarak L. major (MHOM/SU/73/5- ASKH) suslar1
kullanilmigtir. Total RNA izolasyonu 10%, 10° ve 10° sayilarina ulagan Leishmania promastigotlar1 kullamilmistir. cDNA
sentezinden énce numuneler, kit prosediiriinden farkl olarak 95 °C'de 2 dakika denatiire edilmigtir. qPCR, SYBR Green Master
karigiminda seyreltilmis 0,5 mM primerler (LRV F-HR/LRV R-HR) kullanilarak yapilmigtir.

Bulgular: Klasik kit prosediiriinden farkli olarak 95 °C’de 6n denatiirasyon adiminin eklenmesi, duyarliligin arttigini gésteren

daha diisiik Ct degerleri ortaya cikarmugtir. Farkli parazit diliisyonlari ile de benzer sonuglar gézlenmigtir.

Sonug: Ozellikle hastalardan elde edilen klinik 6rneklerde muhtemelen daha az sayida parazit bulunmasi nedeniyle, LRV'nin
saptanabilmesi amaciyla duyarlih@in artirilmas: énemlidir. Viriisiin varhg: ve yuki, klinik bulgular ile parazitin patojenligi
arasindaki iligkiyi anlamaya yardima olabilecek ve bu da tedavi asamasinda degisikliklere yol acabilecektir.

Anahtar Kelimeler: Leishmania, Leishmania RNA virus 2, LRV2, cDNA, qPCR
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INTRODUCTION

Leishmaniasis is a vector-borne disease and endemic in more
than 98 countries with the main clinical forms as cutaneous,
mucocutaneous and visceral leishmaniasis (1,2). As an estimation,
350 million people are at risk of leishmaniasis globally (2). As
agents, more than 20 Leishmania spp. protozoan parasites in
Leishmania genus are transmitted by infected female sand flies
(3,4). Cutaneous leishmaniasis (CL), the most common clinical
form, is endemic in New and Old World countries, with an
estimated one million new cases each year. CL is mainly caused
by L. tropica and L. major, and less frequently by L. infantum and
L. aethiopica in the Old World. Also, localized CL cases caused
by L. donovani have been reported (5,6). Turkey is one of the
12 countries including Syria, and Iran, as being high-burden
(>2.500/year cases) for CL in 2016 according to World Health
Organization (4,7).

In Turkey, CL is endemic in Southeast Anatolia and the East part
of the Mediterranean region, and most of the cases (96%) were
reported from $anlurfa, Adana, Osmaniye, Hatay, Diyarbakur,
fcel and Kahramanmaras. In recent years, CL cases were also
reported in the areas where known as non-endemic possibly due
to migrated refugees and non-permanent workers. L. tropica is the
mostreported agent of CL and followed by L. infantum and L .major
in Turkey. Recently, the presence of L. donovani as a causative
agent of CL has been also shown in the country (8,9). L. tropica is
known to cause anthroponotic CL with a slow course (12-18 mo)
and late ulceration. However, L. major is known as zoonotic CL
and lesions show a severe inflammation and recover in fast course
(2-8 mo). Frequently, L. major can cause big, ulcerative and usually
wet lesions or dysfunctional scarring (8). The disease progresses
to chronic form in 5-10% of total CL cases which does not improve
spontaneously or with treatment in two years in Turkey (10).
Aggressive symptomatic outcomes of CL has been implemented
to a strong correlation with parasite species due to the presence
of parasite-intrinsic virulence factors (11). Leishmania RNA
virus (LRV) belongs to a double-stranded RNA virus genus, in
Totiviridae family. Because of differences in gene regulation
and sequences, LRV differentiated as LRV1 and LRV2 that seen
in the New and Old World respectively. LRV1 has been detected
in L. guyanensis, L. braziliensis and L. shawi in the New World
(12-15) while LRV2 has been detected in L. major, L. aethiopica,
L. infantum, and L. tropica in the Old World (16-19). Recently,
the role of LRV on the development of infectious metastases in
the New World has been shown in some studies in both human
and animal models and the presence of LRV1 predisposing
to metastatic development indicates a relationship between

the virus and metastatic complications of the disease, such as
mucocutaneous leishmaniasis (20). For this reason, the detection
of the LRV became important for understanding different clinical
outcomes of CL. For the detection of LRV, different molecular and
serological methods are used with different sensitivities.

In this study, we aimed to increase the sensitivity of quantitative
real-time polymerase chain reaction (qPCR) based detection of
LRV with by adding a modification step in cDNA synthesis using
L. major and L. tropica strains which are found to be LRV2-1
positive previously (19).

METHODS

Parasite Cultures

Previously isolated and cryopreserved, three L. major and two L.
tropica LRV2 positive strains (19) and a control strain (MHOM/
SU/73/5- ASKH, L. major) which was also LRV2 positive were
included Table 1.

Mass cultivation of Leishmania promastigotes were performed
in RPMI 1640 medium supplemented with 10% fetal calf serum
at 24-25 °C. Different promastigote dilutions (1x10%, 1x10° and
1x10°) were prepared for comparison.

RNA Isolation and Complementary DNA (cDNA)
Synthesis

Total RNA was isolated with different promastigote dilutions
using trizol reagent (Roche) as performed previously (19). The
quantity of the extracted RNAs was analysed using a NanoDrop
spectrometer 100 ng RNA was added per reaction. Synthesis of
cDNA was performed using a ¢cDNA Synthesis Kit (EvoScript
Universal cDNA Master, Roche) with random hexamer primers
according to the protocol provided by the manufacturer (15 min
at 42 °C, 5 min 85 °C, 15 min at 65 °C and cool to 4 °C with an
unlimited hold time). The modification was done prior to cDNA
synthesis, the samples were denatured at 95 °C for 2 min, as a
modification of the kit procedure.

qPCR

Quantitative real-time PCR was performed with a reaction
solution of 0.5 mM primers in SYBR Green Master mix (Roche).
The reaction performed with an initial denaturation (95 °C for 5
min) followed by 40 amplification cycles (10 s at 95 °C, 10 s at 55
°C,10 s at 72 °C) and a fluorescence detection step (70 °C to 95 °C)
with quantification of amplified DNA after each cycle. The DNA
oligonucleotides (Microsynth, Switzerland) targeted LRV 2-1
RNA Dependent RNA polymerase (RdRp) gene were used (18,19).
Molecular grade water was used as negative control.

Table 1. LRV positive strains used in the study

Strain WHO code Clinical type Leishmania species | LRV code :Sc‘:ssion number
MHOM/TR/93/EP1 VL L. tropica LRV2-Ltr-EP1 MK24753
MHOM/TR/04/EP92 CL L. tropica LRV2-Ltr-EP92 MK24757
MHOM/TR/2012/CBU18 CL L. major LRV2-Lmj-CBU18 MK?24760
MHOM/TR/2014/CBU33 CL L. major LRV2-Lmj-CBU33 MK24761
MHOM/TR/2013/CBUALA17 CL L. major LRV2-Lmj-CBUALA17 MK24762
MHOM/SU/73/5ASKH irt‘rt:ir;’ational control ioftfﬁ; (positive LRV2-Lmj-5-ASKH

WHO: World Health Organization, CL: Cutaneous leishmaniasis, VL: Visceral leishmaniasis




88 Nalcaci et al. The Modification in the Detection of LRV?2 Turkiye Parazitol Derg 2022;46(2):86-90

o Statistical Analysis
%o °§ Statistical analysis has not been made in this study.
= :
'-_E ‘é 3 RESULTS

9
g g 'E E =G I~ B B~ (< Q Effect of pre-cDNA Modification on Cycle Treshold
£ EERIEE-AEEE- RN .- (Ct) Values
§ ] The differences were determined after the modification was
C "% applied. After the amplification of LRV2-1 specific RNA dependent
E E RNA polymerase (RdRp) region, we observed lower Ct values in
E g E amplicons with modified version than classical kit protocol for
¢ .S A cDNA synthesis in all of the strains used in the study (Only one
ﬁ § E g 5 i‘. n g § % strain at the 10° dilutions showed discordance with other results).
IR — F = : N °‘ ® @ - This is showing that the sensitivity of the quantitative real time
.?:"ﬁ g PCR (qPCR) is increasing by modification in ¢cDNA synthesis
E : B protocol (Table 2).
£ o £ e D
a8 % - ! Results with Limiting Dilution
§ 5 . _§ -% ﬁ Whether this difference in the sensitivity of qPCR performed
8 E Sl & 2 5082 8 ;5:3 with the products of the modified and classical cDNA synthesis
-g = LR 8 < & & = 3 is effected with the limitation of the parasite numbers is also
é 3 o 3 examined. With this aim modified and classical protocols were
3 S .3 _,E performed to three different dilutions as 10%-10° and 10° to all
§ 'f": 5 g strains included in the study and than PCR results were compared.
3"?. _5 ‘é E 9 Lower Ct values in 1x10® and 1x10° parasite numbers than 1x10°
T 3 Ik w | o o in all strains. When the test conducted using 10° parasites, Ct
- .g E é : 3 Q 2 N on © _% values increased to 37-38 depending on different strains (Table
v 3 Rl SR ® o~ & 2 = & 2). These values can be considered as weak reactions and in some
% § a %; cases it can be said that they are inadequate to give clear results.
: = £ 8 In the melting curve analyzes, there were not any non-specific
VY g © products. All of our products were higher than 80 °C showing that
T ‘§ ‘;‘: < '% they are not primer dimers but PCR products (Figure 1).
‘: K = "§ '§ < < &~ n §
X 585 2% 8| % & 5 £ DISCUSSION
s § % Studies have shown LRV positivity in Leishmania species/strains
g 2 .g g is one of the important factor in the worsening of prognosis
'E -y E S of CL lesion and drug resistance of the causative agent (21).
% 5 - = Previously, LRV was found to be positive in some L. major and
< ‘E g E U‘ﬂ: L. tropica strains isolated from Turkey (19) after it is reported
..E % :é '3 E g N o & ® © g in the L. major, L. infantum and L. aethiopica strains from Old
N g. LR =) & a < =3 [‘: E World countries (17,18). In this study, we aimed to increase the
- Y I 2 sensitivity of PCR by the modification of cDNA synthesis due
7= Tg to double stranded character of LRV. SYBR green qPCR was
§ § § & S S 5 5 5 559 5 performed in order to compare the sensitivity of the modified
ol =% § § § § § § '45 g g method. In the literature, we could not find any application
= E S B ~ ~ ~ ~ ~ S & 8 5 for LRV similar to our modification step (17,22). However,
E 2 = & q we have observed in several publications that for different
g & 5 EE’ g double-stranded viruses a additional step is added before cDNA
T'é § § ‘g % g synthesis (23-25). In two studies, on Bursal disease virus seen
Rl = é . . . . B g g g,o in young chickens and Magnaporthe oryzae virus, which causes
§ S R > hd o < © 53 S disease in rice plants, denaturation process was applied before
5 E“ N P S % cDNA synthesis. No information about the purpose of pre-
B E s |3 = P = . 2 denaturing was given in the studies (23,25). In recent studies on
o> g g g g g g -~ > i Pseudomonas virus and Saccharomyces cerevisiae virus, it has
I g.. = I I I e g4 <3 § been reported that DMSO is used together with the temperature
- 9 -% o § % . % = (ED & (23 2 (23 E S factor before cDNA synthesis. So far, successful results have
i s 573 ZalER RIERER S = been obtained in the denaturation of dsRNA. However, more
2N » S (2@ =W 20|=20|=20 =% =

research is needed on this subject (26,27).
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Negative control

Figure 1. SYBR green real-time PCR melt curve analysis. Melting analysis was performed to determine the presence of non-specific
conditions such as primary dimer. The dissociation curves provide a melting temperature of the amplified PCR products thus confirming
its specificity. The changes observed in the melting curves are due to differences in the virus genome

PCR: Polymerase chain reaction

The modification in this study was applied in order to separate
the chains of the double stranded virus, LRV2, allowed us to
obtain different Ct values on the same strain. We observed lower
Ct values in amplicons with the modified version for ¢cDNA
synthesis in the strains included in the study except one (MHOM/
TR/04/EP92). We observed incompatibility in only this strain
at the 10° dilutions, probably due to a manipulation in the lab.
This is showing that the sensitivity of the qPCR increase with
our modification in cDNA synthesis protocol. The importance of
the modification was also showed with the limiting dilution of
the parasites (Table 2). Higher positivity rates were obtained by
molecular methods than either agarose gel method or serological
methods in LRV studies (28). In our previous study, LRV2 could
detected in three L. major strains by agarose gel method and PCR
while seven L. tropica strains were found to be LRV2 positive only
by PCR (19). Higher sensitivity is especially important for the
LRV detection in patient’s clinical samples in order to determine
the prognosis of the disease.

The present study was performed using laboratory strains
isolated before, therefore we did not have the clinical records. In
Turkey, approximately 10% of CL cases were reported as chronic
CL patients with a survey longer than two years. It is reported
that, some CL cases caused by L. major were showing a rapid
progressing course with severe inflammation and ulceration.
These cases had frequently numerous large lesions with a bad
appearance or scatrises which is causing functional disorders.
Usually L. tropica causes small and dry lesions with a long course.
However, some L. tropica cases have lesions continuing many
years, resistant to therapy and especially spreading to the other
parts of the face (8,10).

CONCLUSION

The sensitivity of qPCR was increased with a modification in pre
cDNA synthesis protocol. It is important especially for detecting

LRV in clinical samples obtained from patients which probably
have less number of parasites especially to understand the
relationship between LRV and pathogenecity.
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ABSTRACT

Objective: Recently, the use of pentavalent antimony compounds for Leishmaniasis treatment has been associated with disease

recurrence, drug resistance, and severe side effects. Therefore, there is a need to develop alternative treatment strategies. This
study investigates the in vitro effects of Zingiber officinale on promastigotes and amastigotes of Leishmania major and Leishmania
tropica.

Methods: Promastigotes and amastigotes of Leishmania major and Leishmania tropica were cultured and mass-produced in an
RPMI1640 medium enriched with other necessary compounds. The MTT colorimetric method and calculating the IC50 value
were used to evaluate the anti-leishmania activity of hydroalcoholic extract of Zingiber officinale.

Results: The hydroalcoholic extract of Zingiber officinale inhibited the growth of Leishmania major and Leishmania tropica
promastigotes in 24, 48, and 72 hours after in vitro incubation. The IC50 of hydroalcoholic extract of Zingiber officinale was 56
pg/mL for Leishmania major and 275 pg/mL for Leishmania tropica promastigotes after 72 hours. The IC50 of hydroalcoholic
extract of Zingiber officinale was 75 ug/mL for Leishmania major and 325 pg/mL for Leishmania tropica amastigotes after 72 hours.
Conclusion: The results showed that hydroalcoholic extract of Zingiber officinale has cytotoxicity properties, and Leishmania
tropica has a higher resistance to hydroalcoholic extract of Zingiber officinale than Leishmania major. Further research is
recommended.

Keywords: Zingiber officinale, Z. officinale, gingers, Leishmania major, Leishmania tropica

0z

Amag: Son zamanlarda, Leishmaniasis tedavisinde bes degerlikli antimon bilegiklerinin kullanimi, hastaligin tekrarlamasi, ilag
direnci ve ciddi yan etkiler ile iligkilendirilmistir. Bu nedenle alternatif tedavi stratejilerinin gelistirilmesine ihtiya¢ vardir. Bu

calismanin amaci, Zingiber officinale’nin Leishmania major ve Leishmania tropica’nin promastigotlar: ve amastigotlari tizerindeki
laboratuvar etkilerini aragtirmaktir.
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Yontemler: Leishmania major ve Leishmania tropica promastigotlar: ve amastigotlari, diger temel bilesiklerle zenginlestirilmis
RPMI1640 ortaminda kiiltiirlenerek toplu olarak tiretilmigtir. Zencefilin hidroalkolik ekstraktinin anti-Leishmania aktivitesini
degerlendirmek icin MTT kolorimetrik yéntem ve IC50 degeri kullanilmigtr.

Bulgular: Zingiber officinale'nin hidroalkolik 6zutd, in vitro inkibasyondan 24, 48 ve 72 saat sonra Leishmania major ve
Leishmania tropica promastigotlarinin biytimesini engellemistir. Zingiber officinale’nin hidroalkolik ekstraktinin IC50’si 72 saat
sonra Leishmania major i¢in 56 ug/mL ve Leishmania tropica promastigotlar icin 275 pg/mL olarak tespit edilmistir. Zingiber
officinale’nin hidroalkolik ekstraktinin IC50’si 72 saat sonra Leishmania major i¢in 75 pug/mL ve Leishmania tropica amastigotes
i¢in 325 pg/mlL olarak sonug¢lanmigtir.
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Sonug: Sonuglar, Zingiber officinale'nin hidroalkolik éziitintun sitotoksisite ézelliklerine sahip oldugunu géstermektedir. Ayrica, Leishmania tropica,
Zingiber officinale’'nin hidroalkolik 6ztine kars1 Leishmania major’dan daha yiiksek bir dirence sahiptir. Konu ile ilgili daha fazla aragtirmaya ihtiya¢ vardir.

Anahtar Kelimeler: Zingiber officinale, Z. officinale, zencefil, Leishmania major, Leishmania tropica

INTRODUCTION

The protozoan parasite of Kinetoplastida called Leishmania
causes Leishmaniasis, which has different forms of clinical
presentation, including skin and mucosal lesions and visceral
signs (1,2). Leishmania is an intracellular parasite that lives in
the phagolysosome of vertebrate phagocytic cells. Phlebotomine
sand flies play the role of the vector of this parasite (3-5). This
tropical infection, commonly seen and ignored in developing
countries, is an emerging public health problem in about 2 to
4 million new cases and almost leads to 70,000 deaths each
year (6). According to the World Health Organization (WHO)
report, around 13 million people have been affected, 350
million others are at the risk of exposure to this disease, and
2 million new patients are added to this number annually (7-
10). Iran is one of 10 countries where 75% of global cutaneous
leishmaniasis cases have been reported. In addition, it ranks
first place in the Middle East in terms of reported cases of
cutaneous leishmaniasis (7).

Today, with the increase in the number of patients with
defective immune systems, opportunistic infections such as
leishmaniasis are increasing. The treatment with pentavalent
antimony drugs, which is the first preference for treating
leishmaniasis, is limited due to its numerous side effects
and drug resistance (11). Pentavalent antimony compounds,
including meglumine antimoniate (glucantime), and sodium
stibogluconate (pentostam), remain the first-line treatment
for all clinical forms of Leishmaniasis. These compounds
inhibit adenosine triphosphate production by interrupting
the parasite phosphodiesterase enzyme (12-14). However, due
to inherent toxicity and frequent infections, these drugs have
side effects such as liver and heart disorders and biochemical
changes (15). Considering the drug resistance and tremendous
side effects of these compounds, researchers seek alternative
forms of treatment that are more effective with fewer side
effects (16).

It is essential to study medicinal plants to find a suitable
drug against the Leishmania parasite and Leishmaniasis
(17). Several herbal compounds have been used so far for
the treatment of cutaneous leishmaniasis lesions. Various
researchers have recently evaluated the in vivo and in vitro
effects of the parasite’s essential oils and extracts of some local
and native plants. One of these plants is Zingiber officinale, that
antifungal, antibacterial, and even antiparasitic properties
have been proven (17-21). Zingiber officinale is a yellow plant
with purple petioles. Its main constituents include sugars (50-
70%), fats (3-18%), oleoresins (4-5.5%) and spicy compounds
(1-3%). The ingredients of Zingiber officinale include gingerol
shogaols, zingerone, Zingiberene, and Zabolin, which make the
odor and flavor of Zingiber officinale (22,23).

This study, among the MTT colorimetric, aims to determine the in
vitro effects of the extract of Zingiber officinale on promastigotes
and amastigotes of Leishmania major (MRHO/IR/75/ER) and
Leishmania tropica (MHOM/IR/02/Mash 10).

METHODS

Cultivation of Promastigotes

The standard promastigotes of L. tropica (MHOM/IR/02/Mash
10) and L. major (MHOM/IR/75/ER) were prepared from Ahvaz
Jundishapur University of Medical Sciences. Parasites were
culture in RPMI1640 enriched with 10% fetal calf serum (FCS) and
antibiotics (100 IU/mL penicillin and 100 IU/mL streptomycin)
at 2522 °C. The optimal 1x10° per mL parasite was obtained by
counting promastigotes by a hemocytometer slide.

Cultivation of Amastigotes

To culture, the amastigotes forms of L. major and L. tropica, in the
first step, the enriched RPMI1640 medium’s acidity with 10%
ECS containing 1x10° mL of the parasite was reduced to pH=5-
5.5. Culture flasks were kept at an incubator (25 °C & 5% CO,).
The temperature was increased by 2-3 °C daily until the optimum
temperature of 32°C was obtained. Within four days, the parasites
were transformed from promastigotes to amastigotes (24).

Preparation of Zingiber officinale Extract

The Zingiber officinale rhizome was washed with water and dried,
and then completely ground. Extraction was carried out using the
80% methanol percolation method and then evaporated at 40
°C and a low pressure using a rotary evaporator device, and the
extract was condensed. The condensed extract was stored at 60 °C
in ahot, dry oven and then was kept at 4 °C until use. The Zingiber
officinale extracts were prepared at 600, 300, 150, 75, 37.5, 18.75,
and 9.375 pg/mL concentrations.

Promastigotes were exposed to different concentrations of
Zingiber officinale extract. 100 pL of the RPMI1640 medium
enriched with 10% FCS containing at least 1x10° promastigotes
were placed in 96-well plates, and 100 pL of the hydroalcoholic
solution of Zingiber officinale extract was added to the wells at
concentrations of 600, 300,150, 75, 37.5,18.75,and 9.375 pg/mL.
The promastigotes were incubated for three days at 25+2°C. The
RPMI1640 culture medium containing parasites without Zingiber
officinale extract was used as a control. All tests were performed in
triplicate. Amastigotes were exposed to different concentrations
of Zingiber officinale extract. 100 pL of the RPMI1640 medium
enriched with 10% FCS containing at least 1x10° amastigotes
was placed in 96-well plates, and 100 pL of the Zingiber officinale
extract solution was added to the wells at concentrations of 1.200,
600, 300, 150. 75, 37.5, and 18.75 pg/mL. The amastigotes were
incubated for three days at 32 °C. The RPMI1640 culture medium
containing parasites without Zingiber officinale extract was used
as a control.

The parasites incubated with Zingiber officinale extract were
evaluated using the methyl thiazolyl tetrazolium assay (MTT)
method after 24, 48, and 72 hours. The MTT powder was
prepared at a concentration of 5 mg/mL in PBS (Phosphate
Buffered Saline), and 20 pL of it was added to each well so that
the final concentration of MTT would reach 0.5 mg/mL. The
plates were incubated at 25+2 °C for 2-5 hours. Subsequently, 100
pL of 1% dimethyl sulfoxide was added to each well and mixed
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well to help solve the insoluble crystalline formazan formed due
to the reduction of tetrazolium by the succinate dehydrogenase
enzyme. After 20 minutes of incubation, the wells’ optical density
(OD) was read with The ELISA reader device at 570 nm. The cell
viability percentage was calculated using the Excel software and
the formula: [Viable cell %= (AT-AB/(AC-AB) x100], where AB
represents the optical density of the blank well, AC represents the
optical density of the control well, and AT represents the optical
density of the drug-treated cell. The results were calculated in an
IC50 measurement by linear regression test (25).

Statistical Analysis

IC 50 values of promastigotes and intracellular amastigotes were
calculated for the mean and standard deviation. We performed all
tests in triplicate. The mean and standard deviation of the three
trials were registered. The data were analyzed using SPSS 19.
Statistical analysis of the differences among mean values gotten
for the experimental groups was done by analyzing variance
(ANOVA). Values less than 0.05 were considered significant.

RESULTS

The IC50 values of the Zingiber officinale extract for L. major after
24, 48, and 72 hours were 112, 90, and 56 pg/mL, respectively,
while the IC50 values for L. tropica at those times were 600, 390,
and 275 pg/mL respectively.

The IC50 values of the Zingiber officinale extract for amastigotes
of L. major after 24, 48, and 72 hours were 130, 105, and 75 pg/
mL, respectively, while the IC50 values for L. tropica at those
times were 720, 430, and 325 pg/mL respectively. According to
these results, Zingiber officinale extract showed a concentration
and time-dependent cytotoxicity activity against promastigotes
and amastigotes of L. major and L. tropica. However, the value of
time for inhibitory effect was observed less than an increase in
Zingiber concentrations. Over time, the cell viability increased
but was still not significant for L. tropica promastigotes, L. major
amastigotes, and L. tropica amastigotes between 24 and 48 hours.
At the same time, cell viability was substantial between 24 and 72
hours (Table 1, Figures 1-4).

DISCUSSION

Leishmaniasis is a public health concern throughout the world,
especially in tropical and subtropical countries (9). There are
various drugs for the treatment of Leishmaniasis, but their
toxicity, side effects, and drug resistance are problems associated
with their use (14,26). According to the WHO, almost 80% of
people use traditional medicines to treat their illnesses (27).
Today, herbal drugs for treating parasitic diseases, especially

Table 1. The cytotoxicity activity of Zingiber officinale

extracts on L. major and L. tropica

Cytotoxicity pg/mL (IC50)

Parasite

24h 48 h 72h
L. major (promastigotes) | 112+9.03 90+6.6 156+10"
L. tropica (promastigotes) | 600+17.1 390+14.2" | 275+8.9™
L. major (amastigotes) 130+8 105+6.3" 75+8.4"
L. tropica (amastigotes) 720+39.04 430+22.8™ | 325+15.4"

Data expressed as mean + standard deviation. ‘'p<0.05, "p<0.01, “p<0.001
compared to first time (24 h)

Leishmaniasis, have special significance, and essential oils and
extracts of various herbs have been used in recent years to treat
cutaneous Leishmaniasis. Since herbal medicines are more cost-
effective and have fewer side effects than chemical medicines,
they can be an excellent alternative. Many studies have been
conducted on the effect of medicinal herbs such as Thyme,
Yarrow, Propolis, Sideritis, Medlar tree leaf, and many other
herbs on Leishmaniasis. These studies indicate that the medicinal
herb extract has an inhibitory effect on parasite growth in some
cases. The inhibitory effect of Zingiber officinale extract on many
microorganisms has been reported in recent years (28-30).

A study conducted by Shoaie et al. (20) in 2012 on clinical
species of Candida albicans showed that Zingiber officinale has an
inhibitory effect on the growth of it. The minimum inhibitory
concentration of Zingiber officinale extracts on Candida albicans
was 62.25 pg/mL (20). Feizi et al. (31) investigated the effects of
methanol extract of Zingiber officinale on protoscoleces at three
concentrations of 25, 50, and 100 mg/mL at different times. This
study showed that the ethanolic extract of Zingiber officinale in
concentrations of 50, 100, and 150 mg/mL killed 100% of the
protoscoleces after 60, 90, and 120 minutes (31). Duarte et al.
(32), investigated the effect of Zingiber officinale extract and F10
fraction on promastigotes of L. amazonasis and obtained the IC50
values of 125.5 pg/mL for aqueous extract of Zingiber officinale
and 49.8 pg/mL for the F10 fraction of Zingiber officinale F10.

In some studies, nanoemulsion preparation based on plant
extracts for anti-Leishmania use has been very promising (33).
One of these anti-Leishmania extracts is derived from Artemisia
dracunculus (Tarragon). Some active ingredients of which are
flavonoids, phenolic acids, coumarins, and Alkamides (33,34).
Another herbal medicine that has been attributed to the anti-
amastigote forms of L. tropica properties is Zataria multiflora (35),
however, there are limited studies on L. tropica in the literature.
Further, the analyses confirmed that the main components
of essential oil were thymol (monoterpenoid phenol), carvacrol
(phenolic monoterpenoid), and p-cymene (monoterpene), that the
presence of all these active ingredients in Zingiber officinale has
also been reported (35-37). The therapeutic activities of Zingiber
are mainly attributed to its active plant compounds 6-gingerol,
6-shogaol, zingerone, and other phenolics and flavonoids. Gingerol
has been reported as the most abundant bioactive compound in
Zingiber with various medicinal effects, including antioxidant,
analgesic, anti-inflammatory, and antipyretic properties
(38,39). A study evaluating 6-gingerol alone in combination with
amphotericin B on the L-major stage using experimental and
in vivo rat models stated that the binding affinity of 6-gingerol
and [FN-y (interferon-gamma) was the basis of the docking
conformations (38).

This study investigated the inhibitory effects of Zingiber
officinale extract on both promastigotes and amastigotes of L.
major and L. tropica. The study showed an increase in the extract
concentration and an increase in incubation time, decreasing the
survival percentage of the parasite’s two strains. Besides, the
Zingiber officinale extract has a more significant inhibitory effect
on L. major than L. tropica. As a result, higher concentrations of
Zingiber officinale are needed to kill the L. tropica parasite, and
the Zingiber officinale extract had a more significant effect on
the promastigotes of the two strains than on their amastigotes.
However, the value of time for inhibitory effect in this study was
less observed than an increase in Zingiber concentrations.
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Figure 1. The cell viability of L. major promastigotes at different

concentrations of Zingiber officinale extract after 24, 48, and 72
hours of incubation
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Figure 3. The cell viability of L. major amastigotes at varying

concentrations of Zingiber officinale extract after 24, 48, and 72

—@—24h
—o—48h
72h
90
80
X 70
2
= 60
=}
.8
> 50
w
i
S 40
2
=
& 30
g
g 20
a,
10
0
600 300 150 75 37/5 18/75

concentration pig/ml

Figure 2. The cell viability of L. tropica promastigotes at different

concentrations of Zingiber officinale extract after 24, 48, and 72
hours of incubation
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Figure 4. The cell viability of L. tropica amastigotes at varying
concentrations of Zingiber officinale extract after 24, 48, and 72

hours of incubation

CONCLUSION

This study confirms the in vitro inhibitory effects of Zingiber
officinale on the promastigotes and amastigotes of both L.
major and L. tropica. Since the pathogens form of this parasite is
intracellular, further experiments are necessary to evaluate the
effect of the mentioned extract on the Leishmania parasite in
animal models and human volunteers in later stages.
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0z

Amag: Leishmaniasis, Diinya Saglik Orgiiti’niin ihmal edilen hastaliklar siralamasinda sitmadan sonra diinyada en fazla 6lime
sebep olan ikinci paraziter hastaliktir. Kutanéz leishmaniasis (KL), Leishmaniasis’in en yaygin gériilen formu olup, ¢atisma
ve cevresel faktérlerden dolayi, insidans: artmakta olan az sayidaki bulagici hastaliklardan biri olarak bilinmektedir. KL iki
ana gruba ayrilabilir: Akut KL (AKL) ve kronik KL (KKL). Bu ¢aligmada, oral yol ile kullanilan bir alkilfosfolipid analogu olan
miltefosinin, standart tedavide kullanilan beg degerli antimon bilegiklerine gore tedavi etkinliginin in vitro olarak kargilastirilmasi
amagclanmigtir.

Yontemler: Calismada, daha 6nce 5 KKL hastasindan elde edilen hasta érnekleri kullamilmigtir. Bu izolatlara internal
transcribed spacer-1 problu gercek zamanli polimeraz zincir reaksiyonu testi uygulanarak genotipleme yapilmistir. Genotipleme
sonrasi, meglumin antimoniat (MA) ve miltefosine karg: etkinliklerini degerlendirmek amaciyla in vitro ila¢ etkinligi testleri
uygulanmigtir. MA ve miltefosinden hazirlanan seri sulandirimlar (512, 256, 128, 64, 32, 16, 8 ve 4 pg/mL) RPMI 1640 besiyeri
(%15 FCS eklenmis) i¢cinde 96’lik diiz tabanli hiicre kiltiira plaklarinda 100 pL olarak hazirlanmig ve 48 saat boyunca 24 °C’lik
etiivlerde enkiibe edilmistir. laglarin Leishmania spp. promastigotlar: tizerindeki etkisi, 24. ve 48. saatlerde, hemositometri
laminda sayilarak ve XTT hiicre canlilik testi ile degerlendirilmigtir.

Bulgular: Tam ornekler L. tropica olarak genotiplenmistir. ik 24 saat sonunda yapilan hemositometri ve XTT testleri
sonucunda, miltefosin ve MA'in tam leishmanisidal etki gésterdigi minimum konsantrasyon sirasiyla 128 pg/mL ve 256 pg/mL
olarak saptanmugtir. Kirk sekizinci saatteki incelemede, miltefosin ve MA'nin minimum etkin konsantrasyonu 32 pug/mL ve 64
pg/mL olarak izlenmigstir. Hemositometri ile sayim ve XTT yoéntemi sonuglari korelasyon gostermektedir.

Sonug: Literatiirde, KKL hasta érneklerinde miltefosin etkinliginin degerlendirildigi bir ¢alisma bulunmamaktadir. Bu ézel
hasta grubunda kargilagilan tedavi zorluklarinin giderilmesi i¢in daha fazla ¢aligma yapilmas: gerekmektedir. Elde ettigimiz
sonuglara gére, miltefosinin KKL tedavisinde etkili bir ajan oldugu gériilmus ve miltefosin ile yapilacak klinik ¢aligmalarin
degerli veriler sunacag: sonucuna varilmgtir.

Anahtar Kelimeler: Kutanoz leishmaniasis, ila¢ direnci, miltefosin, Turkiye

ABSTRACT

Objective: Leishmaniasis is the second deadliest parasitic disease in the World Health Organisation’s list of neglected diseases,
following malaria. Cutaneous leishmaniasis (CL) is the most common form of the disease and it is one of the few communicable
diseases with increasing incidence rates owing to factors like armed conflicts and climate change. CL can be divided into two
major groups: Acute CL (ACL) and chronic CL (CCL). The aim of this study was to compare the in vitro efficacy of miltefosine and
pentavalent antimony compounds in the CCL patient samples.
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Methods: Five isolates previously isolated from 5 CCL patients were included in this study. Genotyping is performed using
internal transcribed spacer 1 (ITS 1) gene region real-time PCR. In vitro drug efficacy tests were applied to determine their
activity against meglumine antimoniate (MA) and miltefosine. Serial dilutions (512, 256, 128, 64, 32, 16, 8 and 4 pg/mL)
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prepared from MA and miltefosine were prepared in 96-well flat-bottom cell culture plates and incubated at 24 °C for 48 hours. The efficacy of the drug
on Leishmania spp. promastigotes after 24 and 48 hours was evaluated by hemocytometer slide and XTT cell viability test.

Results: All of the samples were genotyped as L. tropica. Evaluation of 24 and 48 hours showed, 128 pg/mL and 256 pug/mL and 32 pg/mL and 64 pg/
mL concentrations of miltefosine and MA were enough to kill all the promastigotes respectively. The results of the hemocytometer slide and XTT were

consistent.

Conclusion: There are no studies investigating the in vitro efficacy of miltefosine with the CCL patient group. To overcome the treatment challenges
experienced in this special patient group, more studies are needed. According to our results, it is concluded that miltefosine is efficient for the treatment

of CCL and further clinical studies with miltefosine will reveal valuable data.
Keywords: Cutaneous leishmaniasis, drug resistance, miltefosine, Turkey

GIRig

Leishmaniasis, Diinya Saglik Orgiitit'niin ihmal edilen hastaliklar
listesinde yer alan ve iklim degisikligi nedeniyle o¢zellikle
Avrupa’da kuzeye yayilim trendi gosteren farkh Leishmania
turleri tarafindan olusturulan vektér kaynakli bir protozoon
hastaligidir. Diinya’da milyonlarca kiside enfeksiyona neden olan
leishmaniasisin ii¢ temel klinik formu bulunmaktadir; i¢ organlar
tutarak karakterize olan formu visseral leishmaniasis (VL), deri
tutulumu ile lezyonlara sebep olan formu kutanéz leishmaniasis
(KL), mukoza ve deriyi beraber etkileyen ve daha ¢ok Giiney
Amerika'da gorilen formu muko-kutanéz leishmaniasis (MKL)
(1). KL, mortaliteden ¢ok morbiditeye sebep olan bir enfeksiyon
hastaligidir. Ates veya genel semptomlara neden olmadan,
genellikle bir veya birden fazla uzun sireli deri lezyonu ile
seyreden KL, temelde iki biiyitk gruba ayrilabilir: Akut KL (AKL)
ve kronik KL (KKL) (2). KL lezyonlar: 2 yil icinde tedavi ile veya
kendiliginden iyilesmez ise KKL olarak adlandirilmaktadur.

KL, Turkiye’de 1980’li yillardan beri bildirimi zorunlu hastaliklar
arasinda yer almaktadir. Saghk Bakanhg verilerine gére 2005-
2014 yillari1 arasinda 14.587 KL olgusu bildirilmigtir (1). Bu olgular
arasinda KKL hasta sayis: tam olarak bilinmemekle birlikte, bu
taninin konmasi uzun siireli takip gerektirdigi ve olusumunun
multifaktoriyel bir tablo oldugu géz oniine alindiginda,
hastaligin seyri ve tedavisinde yaganabilecek zorluklar daha iyi
anlagilabilecektir.

Leishmaniasis tedavisi agisindan da ihmal edilmig hastaliklardan
biridir. Halen tedavinin temelini olusturan bes degerli antimon
bilesikleri 1940’l1 yillarda gelistirilen ajanlardir (3). Leishmaniasis
tedavisi, kullanilan bes degerli antimon bilegiklerinin ciddi
toksik yan etkileri olmasi, tedavinin uzun siirmesi, gelisen direng
ve hastanin tedavi uyumsuzlugu gibi sebeplerle basarisizhifa
ugrayabilmektedir (4). KL'nin alt tiplerinden olan KKL olgularinda
ise guncel tedavi yéntemleriyle tedavi basarisizlifi orani daha
yitksek olmaktadir. Bu durum alternatif tedavi seceneklerini
gindeme getirmektedir. VL tedavisinde etkinligi kanitlanmig ve
oral yol ile kullanilan miltefosin, antineoplastik bir ajan olarak
gelistirilmis bir alkil fosfolipid analogudur (5).

Calismamizda oral yol ile kullanilan miltefosinin, leishmaniasisin
standart tedavisinde kullanilan meglumin antimoniata (MA)
kiyasla, tedavi etkinliklerinin in vitro olarak karsilastirilmasi
amaclanmigtir.

YONTEMLER

Diyarbakir ve $anlurfa'da yasayan 5 KKL hastasindan daha 6nce
izole edilen ve kriyoprezervasyon ile sivi nitrojende saklanan
5 izolat, R1-R5 seklinde kodlanarak caligmaya dahil edilmistir.
Bu calisma, Celal Bayar Universitesi Deney Hayvanlar1 Yerel
Etik Kurulu'nun 77.637.435-55-27.09.2016 numarali karar ile
onaylanmigtir.

Orneklerin  Zenginlestirilmis NNN Besiyerine
inokiilasyonu ve Leishmania spp. Suslarmin
Kiiltivasyonu

Dondurulmus Leishmania spp. promastigotlarimin yiksek
miktarlarda cogaltilmasi i¢in; sivi azottan ¢ikarilan promastigotlar
hizli bir sekilde ¢ézdirildikten sonra érnekler klasik Novy-
MacNeal-Nicolle ~ (NNN)  besiyerinde  iretilemediginden
dolayi, zenginlegtirilmis NNN (Z-NNN) besiyerine ekimleri
gerceklestirilmistir. Z-NNN besiyerinin bilesiminde klasik NNN
besiyerine ek olarak, dana karaciger ekstrakti vb. zenginlestirici
maddeler bulunmaktadir (6). Z-NNN besiyerinde ilk iireme
gerceklestikten sonra fazla miktarda tretmek amaciyla RPMI-
1640 besiyerinde kiltiire alinmigtir. Ticari olarak temin edilen
besiyerine kullanmadan énce %10 FCS, 200 U penisilin/mL ve 0,2
mg/mL streptomisin eklenip, 25 mLlik hiicre kiltiira flasklarina
Ser mL dagitilmistir. Ekim yapilan flasklar 25 °C’lik etiivde
inkibe edilmiglerdir. Parazitlerin ¢ogalmas: takip edilerek, 2-3
ginde bir taze besiyerinin eklenmesiyle, 1x10%/mL yogunlugunda
promastigot ihtiva edecek sekilde, 10 mL promastigot iceren
besiyeri elde edilmistir.

Genotiplendirme

Galismada, izolatlarin genotiplendirilmesi amaciyla internal
transcribed spacer 1 (ITS-1) problu gercek zamanli polimeraz zincir
reaksiyonu (PZR) testiuygulanmistir (7). Leishmania parazitlerinin
ssu rRNA ve 5.8S rRNAy1 kodlayan genleri ayiran ribozomal
ITS-1 bolgesi, Forward primer; 5-CTGGATCATTTTCCGATG -3,
Reverse Primer; 5'- GAAGCCAAGTCATCCATCGC -3' primerleri,
LightCycler-FastStart DNA Master karisimi (Roche Life Sciences)
ile birlikte agagidaki 6zgin problar kullanilarak cogaltilmigtir (7).
Probe 1: CCGTTTATACAAAAAATATACGGCGTTTCGGTTT—FL
Probe 2: LC640-GCGGGGTGGGTGCGTGTGTG—PH

Ger¢ek zamanli PZR testi amaciyla hazirlanan toplam 25 pLlik
reaksiyon karisiminda; 1,5 uL. H,0 (PCR grade water), 1 uL. Forward
Primer, 1 pL Reverse Primer, 0,5 pL Probel, 0,5 uL Probe2, 12,5
pL QuantiTect Probe PCR Kit Master karigimi (Qiagen GmbH,
Hilden, Germany) ve 5 uL genomik DNA 6rnegi kullanilmistar.

Leishmania tiixr ayrim (L. tropica, L. infantum ve L. major ayrimr)
saptanmast i¢cin belirlenen termal profil; denatiirasyon, cogaltma,
erime egrisi analizi ve sogutma basamaklarindan olugur ve Rotor-
Gene (Qiagen GmbH, Hilden, Germany) cihazinin programinda
caligma protokolleri olarak énceden kayith olarak bulunmaktadur.

Rotor-Gene’de melting analizi yapilarak sonuglar elde edilmisgtir.

In vitro Miltefosin Etkinlik Testleri

Bu beg izolata, MA ve miltefosine karg: etkinliklerinin saptanmasi
i¢in iki ayr1 yontem ile in vitro ilag etkinlik testleri uygulanmgtir.
MA ve miltefosinden hazirlanan seri sulandirimlar (4, 8, 16,
32, 64, 128, 256 ve 512 pg/mL) RPMI 1640 besiyeri (%15 ECS
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eklenmis) icinde 96’lik diz tabanli hicre kualturi plaklarinda
100 pL olarak hazirlanmigtir. Logaritmik fazdaki Leishmania spp.
promastigotlar: (1x10%/mL) 100 pL olacak sekilde her bir ¢ukura
eklenmigtir. Plaklar 48 saat 24 °C’'de inkiibe edilmigtir. Yirmi dort
ve kirk sekiz saat sonra ilacin Leishmania spp. promastigotlar:
tizerindeki etkisi:

A. Deney ve kontrol grubu icin hazirlanmis besiyerlerindeki
parazit sayilar1 hemositometre laminda sayilarak belirlenmis,
B.XTT (sodium 3,39-[1-(phenylaminocarbonyl)-3,4-tetrazolium]-
bis(4-methoxy-6-nitro) benzene stilfonik asit hidrat) hiicre
proliferasyon kiti ile canliliklar1 degerlendirilmigtir. XTT yéntemi
3 agamadan olugmakta olup, birinci agamada hiicreler olasi toksik
maddeye maruz birakilmig, ikinci asamada ortamdaki toksik
madde uzaklastirildiktan sonra XTT eklenir ve 1-4 saat boyunca
inkiibe edilir ve son agamada da renk degisimi spektrofotometrik
yontemle olciillerek viabilite 6l¢imi yapilmistir (8). Deneyler
¢ kez tekrarlanmis olup, kontrol grubu olarak ila¢ eklenmemis
besiyerleri kullanilmigtir (9).

istatistiksel Analiz

Verilerin istatistiksel olarak degerlendirilmesinde GraphPad Prism
7 (Chicago, ABD) paket programi kullanilmigtir. Normal dagilima
uyan 6lciimsel degiskenlerin arasindaki farkin anlamhliligs, tek
yénli varyans analizi (One-Way ANOVA) ile belirlenmigtir. Bunu
takiben Sidak'in ¢oklu degisken karsilagtirma testi, GraphPad
Prism 7 rehberine uygun olarak uygulanmgtir (10).

BULGULAR

KKL izolatlarinin Genotipleri

KKL olarak siniflandirmis oldugumuz rezidivan ve lupoid tipteki
KL lezyonlarindan elde edilmis 5 adet izolatin tamaminin L.
tropica oldugu saptanmustir (Sekil 1).

In vitro MA ve Miltefosin Etkinlik Testi Sonuglar1

flk 24 saat sonunda yapilan hemositometri ve XTT testleri
sonucunda, miltefosin ve MAnin tam leishmanisidal etki
gosterdigi minimum konsantrasyon sirasiyla 128 pg/mL ve
256 pg/mL olarak saptanmustir (Sekil 2). Kirk sekizinci saatteki

L. tropica

L. major

incelemede, miltefosin ve MAnin sirasiyla minimum etkin
konsantrasyonu 32 pg/mL ve 64 pg/mL olarak izlenmistir (Sekil
3). Hemositometri ile sayim ve XTT yéntemi sonuglari korelasyon
gostermektedir. Kontrol grubundaki promastigotlarin ise yitksek
miktarlarda canliliklarini strdirdiikleri géralmustir.

istatistiksel Analiz

Invitro test sonuglarnin yapilan istatistiksel analizinde; miltefosin
ve MA'nin doz ve zamandan bagimsiz olarak, ilagsiz kontrole
kiyasla anlaml etkinligi oldugu saptanmistir (p-degeri <0,0001).
Buna karsin miltefosin ve MA arasinda, tiim konsantrasyonlar ve
tim saatler géz éniine alindiginda, etkinlik agisindan istatistiksel
olarak anlamh bir fark gézlenmemisgtir (p-degeri >0,05).

TARTISMA

Leishmania turlerinin ¢esitli kimyasal simiflardan bir dizi
ila¢  molekiline tepkilerini vurgulayan deneysel kamtlar
giderek artmaktadir. Bu calismalarda kullamilan farkh test
kogullar1 mevcut olsa da, baz1 Leishmania turleri arasinda ilag
hassasiyetinde farkliliklar oldugu agiktir ve bu insan hastaliginin
tedavi rejimlerinin sonucunu etkileyebilir (11). fla¢ dirend,
Leishmania parazitinin ilaca duyarh olmasindan, ilaca cevap
verilmemesine kadar gelisebilecek tiim siirecleri ifade eder. insan
enfeksiyonlarinda bu durum, hastanin tedaviye yanitsizlig: veya
tedaviden sonra relapslarin ortaya ¢ikmasi veya KKLde oldugu
gibi farkli klinik sekiller olarak kendini gosterebilir. Tedavi
basarisy; bagisiklik durumu, beslenme, yas ve cinsiyet gibi konak
faktorlerinden ve aym zamanda ilgili ilaglarin farmakokinetik
ozelliklerinden de etkilenir (12,13).

Guniimiizde yoksullugun bir hastalig: olarak tanimlanan KL'de
kroniklesen hastalik tablosu, uzayan tedavi strelerine, direng
gelisimi endigesiyle ¢oklu ila¢ kullanimi segeneklerinin giindeme
gelmesine, neredeyse tamami parenteral olarak uygulanan ilaclar
dolayisiyla hastane yatis1 gereksinimine ve relapslarin énlenmesi
agisindan, uzun dénem hasta takibine sebebiyet verebilmektedir
(14). Bu durum, uzayan tedavi suireleri ve birim maliyetleri son
derece yiiksek olan ilaglarin kombine kullanimi gerekeeleriyle cok
yiksek tedavi giderlerine sebep olmaktadir. Bununla beraber,

L. infantum / L. donovani

Sekil 1. Bes KKL izolatindan yapilan genotiplendirme sonuglari. L. tropica referans susu disinda 5 adet pik oldugu izlenmektedir

KKL: Kronik kutanéz leishmaniasis
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hastane yatis1 gerekgesiyle gelisebilecek hastane enfeksiyonlar:
gibi risklerin yani sira, uzun dénemli hasta takibinin beraberinde
getirecegi lojistik bircok soruna yol acabilmektedir. Tim bu
sebeplerden o6tirt, hastaligin  endemik olarak goérildugy,
neredeyse tamami gelismekte olan tilkeler listesinde bulunan
bolgelerde hastalik kisir bir déngiiye girmektedir (15).

KL tedavisinde uzun yillardir altin standart tedavi segenegi olarak
kullanilan antimon bilegikleri, parenteral yolla sistemik veya
intra-lezyoner enjeksiyon seklinde uygulanabilmektedir. Giderek
artan sayidaki direncli olgular, amfoterisin-B gibi alternatif tedavi
yontemlerinin éniinii agmig olsa da, amfoterisin-B tedavisinde,
ciddi hepatotoksisite gelisme riski, hastane yatis gerekliligi ve
cok yuksek maliyetler gibi sebepler, tedavi alternatiflerinin
aranmasina yol a¢mugtir. Bu noktada, VL hastalarinda uzun
siire boyunca giivenle kullanilan ve bagarili sonuglar elde edilen
miltefosin, tedavi zorluklarinin en belirgin sekilde ortaya ¢iktig:
KKL hasta grubunda 6nemli ve degerli bir tedavi alternatifi olarak
goze carpmaktadir. Oral yolla kullanim hasta uyumunu artirirken,
amfoterisin-B’ye kiyasla dusiik yan etki profili de bir diger énemli
avantaj olarak kendini ortaya koymaktadir. Uzun yarilanma émri
direng geligimi agcisindan endige yaratabilecek bir husus olmasina
ragmen uygun bir ilagla kisa siireli kombinasyonlar: bu sorunu
ortadan kaldirabilmektedir (16).

Yaptigimizbu caligmada, KKL hastalarindan elde edilen Leishmania
izolatlarinda, in vitro olarak ila¢ etkinligi degerlendirilmeye
caligilmigtir. Bu amagla tilkemizde ve diinyada en sik kullanilan
anti-leishmanial ila¢ olan antimon bilegiklerinden MA ve diigiitk
yan etki profili, kolay kullanim avantaji ve maliyet acisindan géze
carpan yeni bir anti-leishmanial ajan olan miltefosin etkinligi
kargilagtirilmigtar.
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Sekil 2. Yirmi dort saat sonunda hemositometri lami ve XTT
testi sonuglari. A. Isik mikroskobunda hemositometre lami 24

saatteki parazit sayis1 (10%/mL), B. XTT yontemi ile 24 saatteki
kolormetrik olarak parazitlerin % canlilik degerleri (10%/mL)

VL i¢in Hindistan'da ilk se¢enek ila¢ durumuna gelen miltefosinin
KL i¢in kullanimi da yayginlasmaktadir. Mart 2014’te Amerikan
Gida ve Tla¢c Dairesi, gebe veya emzirmeyen eriskinlerde ve
ergenlerde KL'nin tedavisinde oral ajan miltefosini onaylamigtir
(17). Her ne kadar, VL'de miltefosin kullanimi yaygin da olsa,
tam Leishmania tiirlerine bagh KL olgularinda kanita dayah faz
IV caligmalar yeterli miktarda degildir. Farkh Leishmania tiirlerini
kapsayan in vitro ve in vivo modeller olusturulmus ve umut verici
sonuglar alinmigtir (18).

HIV ile birlikte visseral ve kutanéz tutulumlu leishmaniasisi
olan hastalarda yapilan bir ¢alismada, antimonlar ve lipozomal
amfoterisin-B’ye karg: diren¢ gelisimi veya relapslarin gérildugu
bir hasta grubunda, oral miltefosin kullanilmig ve gerek ilag
etkinligi gerekse de hastalarin ila¢ toleransi agisindan etkili
sonuglar alinmigtir (19). Hollandada L. major ve L. infantum
ile enfekte iki KL olgusunda yapilan klinik bir ¢alismada, oral
miltefosin’in lezyon tizerindeki parazit sayisinda hizl bir gerileme
sagladigl ve uzun sureli takiplerinde de, yarillanma émri uzun
olmasindan dolay: kalic1 bir sagaltim sagladig: izlenmistir (20).
Miltefosinin KL hastalarinda kullanildigi 6rnekler, genel olarak
Guney Amerika kitasindan ve L. braziliensis ile enfekte olgular ile
yapilan ¢alismalarda ortaya konmaktadir (21).

Bizim calismamizda, titm KKL izolatlarimin L. tropica oldugu
yapilan genotiplendirme ile g@sterilmistir. Antroponotik
KL etkeni olan L. tropica ile enfekte hastalarda miltefosin
etkinliginin aragtirilldign calismalar simirhdir. Kanadada,
Afganistan'dan doénen alti KL hastast asker ile yapilan
bir caligmada, tim hastalarin lezyonlarn kuru tip olarak
siniflandirilmis ve iki hastada da genotiplendirme ile L. tropica
ile enfekte olduklari gosterilmigtir. Tum hastalara cesitli
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Sekil 3. Kirk sekiz saat sonunda hemositometri lami ve XTT
testi sonuglari. A. Isik mikroskobunda hemositometre lami 48

saatteki parazit sayis1 (10%/mL), B. XTT yontemi ile 48 saatteki
kolormetrik olarak parazitlerin % canhlik degerleri (105/mL)
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sebeplerle oral miltefosin tedavisi verilmis ve sifa saglanmigtir
(22). ingiltere'de, L. tropica ile enfekte iki KL hastas1 Afgan
miilteci ile yapilan bir ¢alismada, oral miltefosin tedavisi
uygulanmis ve hastalarin tam iyilesme gosterdigi ve relaps
gelismedigi bildirilmigtir (23).

SONUC

In vitro cahgmalarin sonuglar1 karsilastirildiginda, miltefosin
ve MA gruplarmin kontrol gruplarina kiyasla belirgin tedavi
edici etkisi oldugu gozlenmistir. Buna ragmen miltefosin ve MA
gruplarinin tedavi etkinligi agisindan, gerek hemositometri ile
sayim sonuglari, gerekse de XTT testi sonuglar: arasinda anlamh
fark izlenmemigtir. Tim o6rneklerde her iki ilacin da yeterli
leishmanisidal etki gosterdigi gorilmustir. R1 izolati, tim
ornekler arasinda ézellikle MA'ya karsi en yiiksek in vitro direnci
gosteren izolat olarak dikkati cekmektedir.

KKL olgularinda in vitro olarak miltefosin etkinliginin
degerlendirildigi  ¢alismamizin  sonuglari  incelendiginde,
miltefosin’in KKL tedavisinde etkin bir ila¢ oldugu yéniinde gii¢la
kanitlar gorulmektedir. Tedavisinde zorluklar yasanan KKLnin
tedavisi amaayla, miltefosinin etkili ve kullanim kolaylig1 olan
bir ajan olarak ortaya giktig1 gériilmektedir. Bu bilgilerin 1s131nda,
KKL hastalarinda miltefosinin ilk tercih olarak akla gelmesi
gereken ajanlardan biri olabilecegi ve KKL tedavisinde énemli
fayda saglayacag: dusiiniilmektedir. Ayrica in vitro sonuglarin
in vivo hayvan modelleri ile desteklenmesi gerektigi kanaatine
varilmigtir.
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Observation of Malaria Treatment with
Dihydroartemisinin-Piperaquine Combination at
Primary Health Care

Birinci Basamak Saghk Hizmetlerinde Dihidroartemisinin-Piperaquine
Kombinasyonu ile Sitma Tedavisinin Etkinliginin Gozlenmesi

® Lambok Siahaan

Universitas Sumatera Utara Medical Faculty, Department of Parasitology, Sumatera Utara, Indonesia
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ABSTRACT

Objective: Dihydroartemisinin-Piperaquine (DHP) combination is the first-line treatment for uncomplicated malaria
in Indonesia and has been used since 2010. This study was conducted to determine the efficacy of DHP combination for
uncomplicated malaria treatment in a community-based evaluation.

Methods: Recruitment was done by active or passive case detection. All uncomplicated malaria patients were treated with
DHP once a day, for 3 days, administered orally (as is done in primary health care). Patients were followed up until day 28 post-
treatment. The primary end point was a 28-day cure rate.

Results: In this study, 484 subjects were screened through active and passive cases detection. A total of 45 subjects infected by
P vivax and 2 subjects infected by P. falciparum agreed to participate through written informed consent. There was no difference
between clinical malaria and asymptomatic malaria in all analyzed characteristics. One patient had a D3 parasite density greater
than 25% DO, although no parasites were found on the following day (D4). This study found 46 patients (97.9%) who had
adequate clinical and parasitological responses. No adverse event was reported during the follow up of this study.

Conclusion: DHP was effective, safe, and well tolerated in the treatment of uncomplicated malaria at primary health care.
Keywords: Dihydroartemisinin-Piperaquine, malaria, primary health care

0z
Amag: Dihidroartemisinin-Piperaquine (DHP) kombinasyonu, Endonezya'da komplike olmayan sitma i¢in birinci basamak

tedavidir ve 2010 yilindan beri kullanilmaktadir. Bu ¢alisma, toplum temelli bir degerlendirmede komplike olmayan sitma
tedavisi icin DHP kombinasyonunun etkinligini belirlemek i¢in yapilmistir.

Yontemler: Calismaya katihim, aktif veya pasif olgu tespiti ile yapildi. Komplike olmayan tiim sitma hastalar giinde bir kez t¢
giin boyunca agizdan DHP ile tedavi edildi (birinci basamak saglik hizmetinde yapildig: gibi). Hastalar tedavi sonras1 28. giine
kadar takip edildi. Birincil son nokta 28 giinliik bir iyilesme oraniydi.

Bulgular: Bu ¢alismada 484 denek aktif ve pasif olgu tespiti ile tarandi. P. vivax ile enfekte olan toplam 45 denek ve P. falciparum
ile enfekte olan iki denek, yazih bilgilendirilmis onam ile katilmay: kabul etti. Analiz edilen tiim 6zelliklerde klinik sitma ile
asemptomatik sitma arasinda higbir fark yoktu. Bir hastanin D3 parazit yogunlugu %25 DO0’dan daha yiiksek olmasina ragmen
ertesi giin parazit bulunmadi (D4). Bu ¢alisgmada, yeterli klinik ve parazitolojik yanitlara sahip 46 hasta (%97,9) bulundu.
Caligsmanin takibi sirasinda herhangi bir advers olay bildirilmedi.

Sonug: DHP, birinci basamak saghk hizmetlerinde komplike olmayan sitmanin tedavisinde etkili, givenlidir ve iyi tolere
edilmektedir.

Anahtar Kelimeler: Dihidroartemisinin-Piperaquine, sitma, birinci basamak saglik hizmetleri
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INTRODUCTION

Malaria is still a public health problem in Indonesia. Actions to
control and eliminate malaria need to be supported by evaluating
the accuracy of the diagnosis and the efficacy of the antimalarials
used. The use of artemisinin-based combination therapy
(ACTs) has become the main choice in Indonesia. It is widely
accepted that ACTs provides the best available treatment for
uncomplicated malaria (1). ACTs can slow down the development
of resistance. ACTs is also very fast in clearing plasmodium in
the blood, and has a gametocide effect to inhibit the spread of
malaria transmission (2).

The artesunate-amodiaquine combination is an Artemisin
derivative that was widely used in malaria endemic countries
in early 2000s, including Indonesia. However, there have been
many reports stating a decreased efficacy of the Artesunate-
Amodiaquine combination. Thwing, in their study in South
Kenya, found that 31.1% of the Artesunate-Amodiaquine
combination treatment has failed (3). A related research in
Timika also reported treatment failure by 22% (4). Artemisin
combination side effects are often the reasons why patients
did not adhere to the treatment process (5). The decrease in
efficacy of the Artesunate-Amodiaquine combination has been
followed up by changes in treatment patterns, replacing the drug
combination with other artemisinin derivatives, namely the
dihydroartemisinin-piperaquine (DHP) combination (1).

As the most reliable antimalarial combination at this time, the
use of the DHP combination should receive serious attention.
Hasugian found that the efficacy of the DHP combination
treatment was still superior to the artesunate-amodiaquine
combination (4). Similarly, Tjitra found that the efficacy of the
DHP combination was still above 95% (6). Overall, although there
have been reports of decreased efficacy, this DHP combination is
still superior to other artemisinin derivatives. Therefore, routine
monitoring of the therapeutic efficacy of ACTs is essential in
making timely changes of treatment policy. It can also help to
detect early changes in the parasite susceptibility to antimalarial
drugs (1). This study was also conducted as an effort to achieve
the elimination of malaria by 2030 in Indonesia.

METHODS

Study Design

This study was a prospective observation of the clinical and
parasitological response to directly observed treatment for
malaria. The World Health Organization (WHO) standard
protocol for the assessment of the efficacy of antimalarial drugs
for 28 days was modified according to existing conditions in
public health services (7).

This was a part of a research to establish a diagnostic model for
patients with asymptomatic malaria in hypo endemic area from
2015 to 2019. The therapy observation data was specifically
collected from February 2018 to December 2018 in 2 Primary
Health Care and 5 villages in the study area. The study was
conducted in Batubara District, one of 13 malaria hypoendemic
areas in North Sumatra Province. The study subjects were taken
from the districts with the highest malaria prevalence, namely
Tanjung Tiram and Labuhan Ruku Districts. This study was
approved by the Health Research Ethical Committee, Medical
Faculty, Universitas Sumatera Utara (decision number: 262/

KOMET/FK USU/2015). Data collection was only done after
obtaining medical approval after an explanation (informed
consent) by the subject or the subject’s parents.

Patient Selection

Subjects were people who live permanently around research
location, selected by random sampling. They were obtained
in two ways: Active case detection and passive case detection.
Active case detection was carried out by visiting people who have
a history of suffering from malaria in the last 2 years based on
secondary data. Meanwhile, passive case detection was done by
waiting for patients to visit the public health center. Subjects
were collected by simple random method. Examination would be
carried out after the subject received an explanation and gave an
informed consent. The main criteria for subjects to be included
in this study were: Subjects with age greater than 1 year and has
written informed consent to participate in the study. Pregnant or
lactating mothers and anyone with signs or symptoms of severe
malaria were excluded from the study.

The diagnosis of malaria was established by performing
microscopic examination by at least two trained microscopic
experts. If differences in results are found, the final decision will
be determined by the third examiner. All subjects were observed
for 28 days. Follow-up microscopic examination was carried out
on a fixed schedule onday 0, 1, 2, 3,4, 7, 14, 21, 28, and every day
the subject felt unwell. Thick and thin blood stains with Giemsa’s
stain were examined on the same day as the blood draw. The
parasite density was calculated by counting the number of asexual
parasites/gametocytes against the number of white blood cells
(WBQ) in thick blood films. Parasite density was expressed as the
number of asexual parasites per microliter (uL) of blood. Density
was calculated by dividing the number of asexual parasites by the
number of WBCs counted, then multiplying by 5000 (assuming a
WBC density of 5000 WBCs/pL). When the number of parasites
was less than 10 per 200 WBCs in follow-up examination,
counting was done against at least 500 WBCs. Blood slides were
considered negative when the examination of 1000 WBCs did not
reveal any asexual parasites.

The hemoglobin level is measured by the dipstick method [Easy
Touch GHb meter, Lot HB15414B4T: Control: (N) 12-15 g/mL].
Axillary temperature was measured by digital thermometer.
Condition of fever is defined by axillary temperature 237.5
°C. Meanwhile, other characteristics were obtained through
interviews and observation.

A fixed-dose DHP regimen was given to subjects with
uncomplicated malaria. One tablet of DHP (D-ARTEPP™
from Guillin Pharmaceutical Co. Ltd), consisted of 40 mg
dihydroartemisinin and 320 mg piperaquine. DHP dosage was
2-4 mg/kg body weight/day dihydroartemisinin and 16-32 mg/kg
body weight/day piperaquine, given for 3 days orally, in single dose
perdayonday 0, 1, and 2. All DHP doses were administered under
supervision by a nurse or midwife designated by the principal
investigator. Side effects are defined as signs and symptoms that
occur after treatment has been initiated. Serious side effects are
defined as death, life-threatening reactions, events requiring
hospitalization or resulting in disability, or medical events
requiring intervention.

The primary endpoint of this study was the treatment efficacy
by day 28. The outcomes were evaluated with reference to
the classification system suggested by the WHO, as follows:
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Early treatment failure (ETF), late clinical failure (LCE),
late parasitological failure (LPF) and adequate clinical and
parasitological response.

Statistical Analysis

Categorical variables were presented as absolute and proportions
(%). Quantitative variables were presented as means and standard
deviations. Chi-square test was used to analyze significant
differences of proportion, and t-test was used for differences in
numerical values. Statistical analyses were conducted using SPSS
20 for Windows and checked before analysis.

RESULTS

The baseline characteristics of enrolled study was summarized in
Table 1. Among 484 subjects who were admitted as subjects of
this study, 47 (9.7%) tested positive for malaria by microscopy, 45
(95.7%) tested positive by Plasmodium vivax and 2 (4.3%) tested
positive by Plasmodium falciparum. All patients were successfully
received followed up treatments with no drop-outs. There was
no difference in sex (p>0.05) between the two groups. Subjects
in the Malaria (+) group were younger, even though the age
difference with Malaria (-) group was small (p>0.05). There was
also no difference in fever (p>0.05), although difference between

two groups’ mean axillary temperatures were apparent (p<0.05).
Meanwhile, there was a difference in the mean hemoglobin, where
malaria patients appeared to have lower hemoglobin level. All
patients who had fever at day O were not feverish anymore after
taking DHP in the next day (D1). There were no adverse reactions
or severe malaria.

The baseline characteristics of patients was summarized in
Table 2. There were 24 patients without fever (asymptomatic
malaria) and 23 patients with fever (clinical malaria). However,
there was no characteristics difference between the two groups.
There was no significant difference in all variables analyzed in
the two groups (p>0.05).

The mean parasitic density on DO started to decrease on D1 until
D3, in both of clinical malaria and asymptomatic malaria. The
decreased also occurred in gametocyte. There were no significant
differences of parasitic density and gametocytes in all malaria
patients (p>0.05). During D4, D7, D14, D21 and D28, there were
no parasites found in the blood smears in all patients. The mean
hemoglobin was higher in asymptomatic malaria than clinical
malaria, although there was no significant difference (p>0.05).
The efficacy of the DHP combination in this study was shown
in Table 3. There were 3 patients who had the same parasite
density at D2 as DO, namely 2 patients with clinical malaria
and 1 asymptomatic malaria. However, none of the patients

Table 1. Baseline characteristics of study’s population

Malaria (+) Malaria (-)
Variables P
(n=47) (n=437)
Spesies : Plasmodium vivax : Plasmodium falciparum, (%) 45 (95.7) : 2 (4.3) 0 -
Sex : Male : Female, % 42.6:57.4 48.3:51.7 0.455
Fever : Yes : No, % 48.9:51.1 60.0:40.0 0.145
Mean age + SD (range), years 18.74+12.804 (4-60) 21.72+14.878 (1-72) 0.141
Mean axillary temperature + SD (range), °C 37.55+0.529 (36.9-38.5) 37.29+0.745 (36.2-38.4) 0.004
Mean haemoglobin + SD (range), g/dL 12.09+0.852 (10.3-13.2) 13.05+0.674 (10.1-14.0) 0.000
SD: Standard deviation

Table 2. Baseline characteristics of malaria’s patients

Clinical malaria Asymptomatic malaria
Variables P

(n=23) (n=24)
Sex : Male, female, % 43.5:56.5 41.7:58.3 0.900
Fever : Yes : No, % 52.2:47.8 45.8:54.2 0.664
Mean age + SD (range), years 16.87+11.833 (4-19) 20.54+13.676 (8-60) 0.331
Mean axillary temperature + SD (range), °C 37.62+0.457 (37.9-38.5) 37.48+0.594 (36.9-37.4) 0.389
Mean haemoglobin + SD (range), g/dL 12.06+0.926 (10.3-12.0) 12.13+0.794 (10.7-13.2) 0.786
Mean asexual parasite density + SD (range) on day 0, per pL 2740.87+1768.116 (2160-6320) 2440.00+1370.598 (480-5600) 0.517
Mean asexual parasite density + SD (range) on day 1, per pL 1206.09+876.925 (880-3480) 1055.42+629.327 (200-2240) 0.501
Mean asexual parasite density + SD (range) on day 2, per puL 1172.17+1094.012 (80-3560) 996.67+937.706 (0-2120) 0.557
Mean asexual parasite density + SD (range) on day 3, per pL 64.35+109.038 (0-360) 60.00+130.284 (0-440) 0.902
Mean gametocyte density + SD (range) on day 0, per uL 442.17+214.835 (140-800) 487.08+250.191 (0-880) 0.513
Mean gametocyte density + SD (range) on day 1, per pL 73.04+37.951 (40-120) 77.50+46.555 (0-220) 0.721
Mean gametocyte density + SD (range) on day 2, per pL 6.96+15.502 (0-40) 6.67+15.228 (0-40) 0.949
Mean gametocyte density + SD (range) on day 3, per uL 0 0 -

SD: Standard deviation
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had a higher parasite density at D2 than in DO. However, it was
found that many patients had a higher density of parasite D2
than D1.

Meanwhile, it was found that one patient had a parasite
density greater at D3 than 25% DO density. Technically, this
indicates early failure of treatment. At that time, the patient
was unwilling to start second-line treatment. Interestingly,
on the 4" day of blood tests, parasites were no longer found.
the same results were obtained at the next examination. Up to
follow-up on day 28, there was no finding of treatment failure,
neither LCF nor LPE.

DISCUSSION

The main issue at the moment is malaria elimination. Efforts that
have been made include improving the quality of diagnosis and
evaluating the efficacy of treatment. The efficacy of antimalarials
isassessed by the reduced density of plasmodium in the blood after
antimalarial administration accompanied by the disappearance of
clinical signs and symptoms of malaria. Decrease in drug efficacy
can occur due to resistance. Antimalarial resistance occurs due to
inadequate use of drugs, either due to insufficient doses or due to
incomplete treatment. Early detection of decreased drug efficacy
can prevent drug resistance.

DHP is the foremost ACT for uncomplicated malaria in many
countries, including Indonesia. Dihydroartemisinin is one of
the highly active artemisinin derivatives and the main in vivo
metabolite of artesunate or artemeter. Piperaquine is bisquinoline
which maintains activity against chloroquine
Plasmodium. Both drugs are very active against the asexual stage
of Plasmodium (8). In general, therapeutic efficacy studies on DHP
have shown good results for malaria infection, as well as the post-
treatment prophylactic effect of delaying reinfection (4,9,10).

resistant

This study did not find any differences in the characteristics of
both the malaria and non-malaria groups, as well as in the clinical
malaria and asymptomatic malaria groups. Hemoglobin levels
in malaria patients appear to be lower. This is consistent with
the pathogenesis of malaria, although there was no significant
difference in hemoglobin levels between clinical malaria and
asymptomatic malaria groups. Body temperature above 37.5
°C can still be used as an initial screening for malaria (p<0.05),
although this variable cannot differentiate between clinical
malaria patients and asymptomatic malaria (p>0.05). This

suggests that microscopic examination is the standard for the
diagnosis of malaria.

Several studies have reported the side effects of the drugs, which
are nausea, diarrhea, and vomiting. Other side effects reported
are anemia, dizziness, coughing and difficulty of sleeping (11-
13). Although there is no evidence of cardiotoxicity, piperaquine
can make the QT interval lengthen (14-16). This combination
should also get serious attention when given to patients with age
over 70 years, body weight <5 kg, and liver and kidney disorders
(15,16).

This study actually also observed at adverse events, adherence,
fever clearance time and parasite clearance time as indicators
of treatment. Adverse events were assessed by direct interview.
Adverse events were defined as a condition of any unfavorable,
unintended sign, symptom, syndrome or disease that develops or
worsens concomitant with the use of study medicines, regardless
of whether it is related to the study medicines. But throughout
the observations in this study, there were no adverse events of the
drugs that bothered the patients, so all patients were adherent to
taking medication according to the rules. The same results were
obtained in several other studies (17-20).

By 24 hours after treatment, all of the patients were afebrile.
Therefore, the time needed to relieve fever is around 24 hours.
Other studies have also found a fast fever-reducing effect on DHP
(6,17,18). Measurement of parasite clearance time cannot be done
because the patient was only willing to draw blood once a day.
Even the calculation of parasite density every day cannot be done
exactly per 24 hours. However, asexual parasites were no longer
seen in 2 patients (4.3%) in D2, 13 patients (27.7%) in D3 and 32
patients (68%) in D4, respectively. Meanwhile, gametocytes were
no longer seen in 2 patients (4.3%) in D2, 13 patients (27.7%) in
D3 and 32 patients (68%) in D4, respectively.

This study found an interesting phenomenon, namely fluctuation
in parasite density after treatment. Parasitic density is expected
to decrease gradually from the start of treatment (DO) until
all parasites are gone on the third day after treatment (D3).
However, this study found the same parasite density in D2 as
DO in 3 patients (3/47; 6.38%). It was even found that 20 people
(20/47; 42.55%) had a greater parasite density in D2 compared to
D1. Parasite was still found in D3 in 16 people (16/47; 34.04%).
This result is different from several other studies which found
that asexual parasite disappearance in some patients started in
D1 and disappeared completely in D3 (17,21). However, these

Table 3. Outcomes of malaria’s patients treated with DHP

Clinical malaria Asymptomatic malaria
Characteristics

(n=23) (n=24)
Early treatment failure, ratio 1/47
Asexual parasite density on day O< day 1, ratio 0 0
Asexual parasite density on day 0= day 2, ratio 2/23 1/24
Asexual parasite density on day 0< day 2, ratio 0 0
Asexual parasite density on day 1< day 2, ratio 13/23 7/24
Asexual parasite density on day 3>0 per pL, ratio 11/23 5/24
Asexual parasite density on day 3225% of count on day 0, ratio 0 1/24
Late clinical failure, ratio 0
Late parasitological failure, ratio 0
Adequate clinical and parasitological response rate, ratio 46/47
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results differ from the decrease in the number of sexual parasites
(gametocytes), where gametocytes begin to disappear in D3 (21)
and have not even shown a decrease up to D7 (17).

In this study, a once per day, 3-dose treatment of DHP was a
simple, highly efficacious, and generally well-tolerated treatment
for uncomplicated malaria, even one of them had a density greater
than 25% density at DO. Results of this study clearly indicate that
DHP is still highly effective (46/47 or 97.87%).

The treatment efficacy in this study was still good, even the
efficacy was still above 95%. The same results were found in
several studies (6,8,18,19,22-26). Some studies have even
stated that giving this combination of drugs can reduce
recurrence by up to 42 days (24,27). The results of this study
can also provide an idea that the level of patient compliance in
the treatment process is still good. This is important to note
because patient adherence to treatment greatly affects the
efficacy of the drug (24).

CONLUSION

This study found one patient who was categorized as ETF, who
needs serious attention. This information reflects a possible
decrease in the ability of antimalarials to eliminate parasites
in the patient’s blood. This can be seen from the fluctuation of
parasite density after antimalarial administration. A decrease
in the ability of these drugs can indicate an early sign of drug
resistance. For this reason, an effort is needed to determine what
risk factors affect the density fluctuation of the parasite so the
drug resistance process can be prevented.

Observation of drug efficacy is one part of many efforts needed to
break the chain of malaria transmission. One of the inhibitors of
the malaria elimination process is the occurrence of antimalarial
resistance. Observation of early signs of drug resistance in
primary care, is the answer for malaria elimination.
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ABSTRACT

Objective: To investigate intestinal and blood parasites in people who have a history of traveling abroad during the Coronavirus
disease-2019 pandemic and returning to Turkey.

Methods: In this study, 104 patients with gastrointestinal system and/or fever complaints who had traveled abroad during the
pandemic period and returned to Turkey were included. Parasitic agents were investigated by taking blood and stool samples
from the patients. Additionally, urine samples were obtained from patients with hematuria or dysuria with the suspicion of
schistosomiasis. A direct microscopic examination, the Crypto-Giardia immunochromatographic test, and ELISA methods were
used in the examination of the stool samples. In order to detect Plasmodium species, blood samples were examined by preparing
both the rapid diagnostic test and thick drop and thin smear preparations.

Results: One or more parasite species were detected in 38 (38.5%) of 104 patients included in the study. While intestinal
parasites were detected in 16 (32%) of 50 patients who traveled to Iran and 16 (33.3%) of 48 patients who traveled to Northern
Iraq, blood parasites were not found. Schistosoma mansoni was detected in all 5 of the patients with a history of traveling to
Sudan. Plasmodium falciparum was detected in 1 patient who traveled to the African continent.

Conclusion: It is vital to take precautions to prevent parasitic diseases, such as malaria and schistosomiasis, during travels to
African countries. During travels to neighboring countries of Turkey, such as Northern Iraq and Iran, hygiene should be paid
attention to, so as to prevent contracting intestinal parasitic diseases. In addition, it was concluded that people who plan to
travel abroad should have information about the endemic parasitic diseases of the country that they are going to.
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0z
Amag: Koronavirtis hastalii-2019 pandemisi siirecinde yurt disi seyahat éykisii olup Turkiye'ye dénen insanlarda intestinal ve kan parazitlerinin
aragtirilmasidir.

Yontemler: Calismaya pandemi siirecinde yurt dig1 seyahati olup Turkiye’ye donen insanlardan gastrointestinal sistem ve/veya ates sikayeti olan 104
hasta dahil edilmigtir. Hastalardan kan ve digk: 6rnekleri alinarak paraziter etkenler aragtirilmistir. Ayrica hematiiri veya diziiri sikayeti olan hastalardan
schistosomiasis siiphesiyle idrar 6rnekleri alinmigtir. Digki 6rneklerinin incelenmesinde direkt mikroskobik baki, Crypto-Giardia immiinokromatografik
test ve ELISA yontemleri kullanilmistir. Kan 6rnekleri, Plasmodium tiirlerini saptamak amaciyla, hem hizl tani testi hem de kalin damla ve ince yayma
preparatlar hazirlanarak incelenmistir.

Bulgular: Calismaya dahil edilen 104 hastanin 38’inde (%38,5) bir ya da birden fazla parazit tiirii saptanmistir. {ran’a seyahat eden 50 hastanin 16’sinda
(%32), Kuzey Irak’a seyahat eden 48 hastanin 16’sinda (%33,3) intestinal parazitler saptanirken, kan parazitlerine rastlanmamigtir. Sudan’a seyahat
oykiist olan 5 hastanin timiinde Schistosoma mansoni saptanmugstir. Afrika kitas: seyahati olan bir hastada ise Plasmodium falciparum saptanmugtur.
Sonug: Afrika tilkelerine seyahatlerde sitma ve schistosomiasis gibi paraziter hastaliklardan korunmak i¢in 6nlemlerin alinmas: hayati 6nem tagimaktadir.
Kuzey Irak ve Iran gibi Tiirkiye’ye komsu iilkelere seyahatlerde ise intestinal paraziter hastaliklardan korunmak icin hijyene dikkat edilmesi gerekmektedir.
Ayrica yurt disi seyahati planlayan kisilerin, gidecegi iilkenin endemik paraziter hastaliklar1 hakkinda bilgi sahibi olmas: gerektigi kanaatine varilmigtir.

Anahtar Kelimeler: intestinal ve kan parazitleri, Plasmodium falciparum, Schistosomiasis, Schistosoma mansoni

INTRODUCTION

Due to the increase in the welfare level and the ease of travel
opportunities, international travel continues to increase day by
day in Turkey, as well as in the rest of the world. Many people
travel from Africa to Asia, and from Latin America to Oceania
for various reasons. These include business, education, research,
eco-tourism, adventure, touristic trips, visiting relatives, medical
reasons, religious travels, natural or humanitarian disasters (1).

One of the most current problems caused by these travels is the
ongoing Coronavirus disease-2019 (COVID-19) pandemic (2).
In the globalizing world, this human mobility, which occurs for
various reasons, causes the spread of different infections between
continents and changes in the epidemiology of diseases. People
can face serious health problems when traveling, especially if
they choose regions where certain infections are endemic. The
parasitic infections that pose a risk to travelers to these endemic
areas include malaria, leishmaniasis, schistosomiasis, filariasis,
foodborne trematode infections, soilborne helminth infections,
and tourist diarrhea. In a booklet published by the American
National Center for Disease Control in 2016, it was stated that
25 out of 75 infectious diseases are due to parasites and 8 are
viral/bacterial infections transmitted by vectors. Such diseases
can cause significant morbidity and mortality in cases where
necessary precautions are not taken during travel and preventive
drugs are not used. When travelers return to their countries,
they can carry these pathogens that they were infected with
and cause the spread of infectious diseases all over the world (3-
5). In 1-month trips to developing countries, which constitute
almost half of international travel worldwide, it was reported that
approximately 50% of the travelers felt sick during or after the
trip, 10% consulted a doctor while abroad or when they returned
to their country, 7% felt the need to rest, 2% were too ill to go to
work after the trip, less than 1% were hospitalized while abroad,
and 0.001% died during the trip. Parasitic infections constitute
approximately one-fifth of these. When infections transmitted by
vectors are added to the lesions and irritations caused by external
parasites, it becomes clear how important parasitic diseases are.
Parasitic infections transmitted by water and food can be carried
to their living spaces by people returning to their countries.
Care should be taken in terms of infections such as giardiosis,
cryptosporidiosis, which may lead to epidemics. On the other
hand, the serious health problems that may arise due to the fact
that the sick person who goes to the regions where the disease

does not exist, but where the appropriate vector is present, is the
reservoir of the disease, shows how important it is (1).

With this study, it was aimed to investigate intestinal and blood
parasites in people who had a history of traveling abroad during
the pandemic period and returning to Turkey, and to minimize
mortality-morbidity by taking precautions against parasitic
diseases that travelers may encounter at their destination.

METHODS

The study included 104 patients who applied to the University
of Health Sciences Turkey, Van Training and Research Hospital
with gastrointestinal system and/or fever complaints, hematuria,
or dysuria and had a history of traveling abroad during the
COVID-19 pandemic and returning to Turkey. Parasitic agents
were investigated by taking blood and stool samples from those
with gastrointestinal system and/or fever complaints, and urine
samples from those with hematuria or dysuria.

A direct  microscopic Crypto-Giardia
immunochromatographic test, and ELISA methods were used

examination,

in the examination of stool samples. The urine samples taken
were analyzed using the precipitation method. In order to
detect Plasmodium species, the blood samples were analyzed by
preparing both a rapid diagnostic test, and thick drop and thin
smear preparations. The epidemiological history and clinical
symptoms of the patients were recorded from the hospital
automation system.

Microscopic Examination of the Stool Samples

The native-Lugol, brine flotation, and formol-ether precipitation
methods were used to analyze the stool samples taken from all of
the individuals included in the study. The prepared preparations
were examined under the light microscope with a 10 magnification
to detect the presence of helminth eggs and a 40 magnification to
detect protozoan trophozoites and cysts.

Microscopic Examination of the Urine Samples

Urine samples were collected from patients with hematuria or
dysuria for a period of 3 days, in the afternoon of each day. The
patients were instructed to take the sample towards the end of
urination. The collected urine samples were centrifuged at 1500
rpm for 5 min. The resulting debris was examined under a light
microscope with 10 and 40 lenses.
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Crypto-Giardia Immunochromatographic Assay

The Certest Crypto-Giardia (Biotec, Barcelona, Spain) cassette test
was used to detect patients who were positive for Cryotosporidium
spp. and/or Giardia intestinalis. Cassette tests were performed in
accordance with the manufacturer’s instructions for use.

ELISAE. histolytica Adhesin Test

The commercial ELISA kit (E. histolytica II Test Kit; Wampole
TechLab, Blacksburg, VA, USA) was used to detect Entamoeba
histolytica adhesin antigen in stool. The ELISA test was performed
in accordance with the manufacturer’s instructions for use.

Microscopic Examination of the Blood Samples

Thick drop and thin smear preparations were prepared from
the samples taken from the peripheral blood of the patients.
The prepared preparations were stained with Giemsa dye. Blood
parasites were investigated with a 100-lens objective under the
light microscope.

Malaria Rapid Diagnostic Test

A rapid diagnostic test (OptiMAL, DiaMed GmbH, Cressier
FR, Switzerland) was used to detect antigens of Plasmodium
species from the peripheral blood samples that were taken from
the patients. The test was performed in accordance with the
manufacturer’s instructions for use.

Statistical Analysis

No statistical analysis was required in the study.

Ethical considerations: Approval of the ethics committee
with decision number 16 was obtained on 20.08.2020 from the
University of Health Sciences Turkey, Van Training and Research
Hospital Ethics Committee. Informed consents were obtained
from patients.

RESULTS

A total of 104 patients, including 50 patients who traveled to
Iran, 48 patients who traveled to Northern Iraq, 5 patients who
traveled to Sudan, and 1 patient who traveled to the African
continent, were included in the study. It was determined that all
of the patients with a travel history to Iran and Northern Iraq
applied to the hospital with gastrointestinal complaints. Severe
watery diarrhea was detected in some patients, and bloody
diarrhea was detected in 1 patient. Fatigue, weakness, fluctuating
fever and sweating, pain during urination, and severe abdominal
and kidney pain were determined in 5 patients who traveled to
Sudan, and fever was found in the 1 patient who traveled to the
African continent.

One or more parasite species was detected in 38 (36.5%) patients.
Intestinal parasites were detected in 16 (32%) of 50 patients
who traveled to Iran and 16 (33.3%) of 48 patients who traveled
to Northern Iraq, while blood parasites were not detected.
Schistosoma mansoni was detected in all 5 of the patients who
traveled to Sudan (Figure 1). Plasmodium falciparum was detected
in the 1 patient who traveled to the African continent (Table 1).

DISCUSSION

Natural disasters have affected human life through chain events
throughout history, and have deeply affected and changed areas

such as socio-cultural, economic, and public health. Epidemics,
mass migration events, and interactions, which have a significant
impact on these events, shape the history of humanity. It has been
observed that migration events that occur for different reasons
are a reservoir for infectious diseases. Infectious diseases, which
have emerged in various forms throughout history, have affected
not only societies, but the whole world and have caused great
destruction. The spread of epidemics to the global area through
migration has now become faster and easier, and has greatly
affected societies and human history. The ongoing COVID-19
pandemic, similar to the breaking points in the past, affects the
whole world and takes its place in history as the largest pandemic
of the century World Health Organization (WHO) (6,7).
Infectious diseases caused by immigration for various reasons
are a public health problem for both immigrants and those
living in the countries of immigration. Infected people traveling
from endemic areas to non-endemic areas carry the disease to
the areas they visit if the vector and environmental conditions
are suitable. Moreover, healthy individuals traveling to endemic
areas may be at greater risk of infection than those living there.
Infectious diseases especially occur in areas with poor sanitation
or overcrowded populations. Especially in such places, it has
been seen that infectious diseases spread rapidly, are carried to
other places by travelers, and even death can result if precautions
are not taken (2). Like many parasitic infectious agents, G.
intestinalis can be transmitted by asymptomatic people. Those
who are asymptomatic returning from travel may pose a serious
threat to public health. In addition, the fact that malaria, which
can be carried by people returning from travel, remains current
as a threat to public health, can be given as a different example
(3). Medical parasitologists face problems in controlling the
spread of disease rather than treating it (8). People infected with
parasites, such as G. intestinalis and Cryptosporidium spp., which
are common in Turkey and neighboring countries, can easily
spread the infection to the environment. It should become known
that if these infections become endemic, especially in the regions
where the Southeastern Anatolia Project (GAP) is conducted, it
will be very difficult to control and this will come at great cost
(9). Migration poses a great threat to the emergence and spread
of infectious diseases, especially for infectious diseases with
diarrhea (2).

Travel health should be constantly monitored in terms of source
countries and infectious diseases, as it is constantly changing. In
Europe in 2011, 482 (8.1%) of 5.965 patients admitted to clinics
after travel had malaria, 221 (3.7%) had giardiasis, 131 (2.2%)
had schistomiasis, and 154 cutaneous larva migrans was found
in 2.6%, and cutaneous leishmaniasis was found in 46 (0.8%) (1).
The African continent is a very important region in terms
of travel-related parasitic diseases. In addition, the African
continent is a region where many parasitic diseases, especially the
P. falciparum detected in this study, are epidemic or endemic. Most
of the malaria cases seen in Turkey and other developed countries
originate from the African continent. Apart from malaria,
schistosomiasis, trypanosomiasis, onchocerciasis, lymphatic
filariasis, and leishmaniasis, which are endemic to the African
continent, are other parasitic diseases that can be transmitted
to people traveling to the African continent. Moreover, 3.2
billion people in 106 countries around the world are at risk of
contracting malaria. According to WHO data, 214 million cases
of malaria were detected in 2015 and 438 thousand people died
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due to this disease. In a study conducted with people who had

a history of traveling to the African continent, 27.9% of 24,920

people were found to have fever, and 21% of these patients were

diagnosed with malaria (10). If necessary precautions are not

taken and appropriate prophylactic drugs are not applied during

travels to Africa, significant morbidity and mortality could be s £
seen (4). In this study, Plasmodium falciparum was detected in 1 .
patient who traveled to the African continent. In order to protect
against vector-borne parasitic infections, first of all, those who are
going to travel to endemic areas should be informed about these
infections. It was concluded that protective measures should be
taken, especially against vector bites; areas that could be exposed
to vectors should be minimized by wearing light-colored and long-
sleeved clothing, long pants, boots, and hats; and exposed areas
should be protected with repellent.

Another disease that causes significant travel-related health
problems is schistosomiasis. According to WHO data,
schistosomiasis affects more than 250 million people worldwide
and brings a global burden of 1.4 million dollars annually.
Sudan is one of the places with the highest prevalence of
schistosomiasis in the world. In different studies, the prevalence
of schistosomiasis in Sudan was reported to be 40% (11,12).
Apart from schistosomiasis, Oriental boil, leishmaniasis, African
sleeping sickness, yellow fever, and malaria, which are endemic
in the continent, are also common parasitic infections in Sudan.
Although schistosomiasis infection is not endemic to Turkey,
cases originating from abroad have been reported at different

times (13). In Turkey, a Nigerian student in 2004 (9), a Ghanaian

patient in 2008 (14), a Nigerian student in 2010 (15), A case of

Schistosoma haematobium was reported in a patient who had a

Table 1. Intestinal and blood parasites detected in people with a history of traveling abroad and returning to Turkey during the

COVID-19 pandemic

Total number of
patients with parasites
(%)

Species of parasites Number of patients

Country travelled to (number of patients) detected R

G. intestinalis

Cryptosporidium spp.

Blastocystis hominis

Entamoeba coli

Iran (50) Endolimax nana 16 (32)

Todamoeba butschlii

Taenia saginata

Ascaris lumbricoides

Hymenolepis nana

B. hominis

G. intestinalis
E. histolytica
E. coli

I butschlii

H. nana

Northern Iraq (48) 16 (33.3)

T. saginata

A. lumbricoides

Sudan (5) S. mansoni 5 (100)
Africa (1) P. falciparum 1(100)
Total (104) 38 (36.5)
COVID-19: Coronavirus disease-2019
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history of travel to the countries of 2011 in Cameroon, Guinea
and Mali (16). In this study, a case of schistosomiasis was detected
in 5 people who stayed in Sudan for 6 months and went into the
water with bare feet at the riverside as a group during their stay.
It was concluded that, in the prevention of schistosomiasis, those
who will travel to endemic areas should be informed about this
disease and that fresh water such as lakes, streams, and rivers
should be avoided, and that necessary precautions should be
taken if contact with them is necessary.

Food- and soil-borne parasitic infections still remain a major
public health problem in many developing countries. Food- and
soil-borne parasitic infections are an important public health
problem in Iraq. The prevalence of parasitic infections is high in
Iraq due to poor sanitation, poor environmental conditions, and
low socioeconomic conditions (17). There have been many studies
on parasitic diseases in Iraq. In a study by AL-Kubaisy et al. (17),
on children with diarrhea, it was determined that 45.54% of
the children had G. intestinalis, 23.44% had E. histolytica, 12.7%
had E. vermicularis, 9.82% had H. nana, 5.4% had T. trichiura,
and 2.2% had A. lumbricoides. In a study by Al-Saqur et al. (18),
it was emphasized that E. histolytica/dispar, E. vermicularis, and
G. intestinalis were the most common parasites. Latif et al. (19)
conducted a study on parasites in human feces, animal feces, and
vegetables. In their study, they reported that parasitic agents,
especially E. histolytica/dispar, G. intestinalis, and Cryptosporidium
spp., were an important public health problem in Baghdad. In
a study conducted by Duda et al. (20), intestinal parasites were
detected in 17% of Polish soldiers returning from Iraq. In this
study, one or more intestinal parasites was detected in 33.3% of
the patients who traveled to Northern Irag. These results were
similar to those of other studies conducted in Northern Iraq (17-
19). This result, which was determined at a high rate, showed that
intestinal parasitic diseases are still an important public health
problem in Northern Iraq. Therefore, in order to reduce the risk
of catching food-borne infections, individuals who are going
to travel to countries with high food- and soil-borne parasite
contamination should be informed. In order to be protected
from foodborne infections, they must be sure of their cleanliness
before consuming water and aquatic plants. In addition, it was
concluded that those who like to try new foods should be careful
about consuming raw, pickled, or undercooked seafood in the
countries that they visit.

Iran has favorable conditions for intestinal parasites due to
its geographical location, climate, and biological and cultural
characteristics. Although sanitation conditions have steadily
improved over the past 3 decades in Iran, intestinal parasitic
infections are quite common, especially in rural areas and small
towns (21). Studies in different regions of Iran have shown
that intestinal helminth infections have a low prevalence, but
intestinal protozoan infections still have a high prevalence (22).
In studies examining human fecal samples, intestinal parasites
were detected in 56% in Chaharmahal and Bakhtiari Province
(23), 37.5% in Boyer-Ahmad (24), 32.7% in Tehran (25), 32.2%
in Nahavad (21) and 29.3% in Kerman Province. The rate of 32%
found in this study was similar to the results of studies conducted
in Iran.

CONCLUSION

As aresult, there is a risk of the transmission of parasitic diseases,
such as schistosomiasis and malaria, when traveling to Sudan

and African countries, and intestinal parasitic diseases when
traveling to neighboring countries, such as Northern Iraq and
Iran. Against these risks, before traveling, the risks of infection
in the destination country, the prevalence of infections, and the
age, gender, and immunity status of the traveler, and the travel
plan and duration should be reviewed. It is of vital importance
to receive health consultancy services before traveling and to
benefit from appropriate health services, such as vaccinations
and prophylaxis before travel, as it will reduce the risk of disease
during and after travel. In addition, if these personal precautions
are taken, the risk of carrying pathogens and causing the global
spread of infectious diseases will be minimized when returning
to their countries.
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ABSTRACT

Objective: Parasitic infections emerge as a significant health problem, especially in underdeveloped and developing countries.
Epidemiological data play an important role in taking effective measures against parasitic diseases.

Methods: Clinical samples (stool, blood, bone marrow and tissue samples, etc.) that were sent to Hacettepe University Hospitals
Parasitology Laboratory between 2014 and 2019 were analyzed retrospectively.

Results: The positivity rates of the parasites detected in this study are as follows; Blastocystis sp. (71.6%), Dientamoeba fragilis
(13.3%), Giardia lamblia (4.7%), Echinococcus spp. (1.9%), Enterobius vermicularis (1.8%) and Taenia spp. (0.3%). In this study,
four of the patients were found to be positive for Leishmania spp. and two patients for Plasmodium falciparum and four patients
for Plasmodium spp. E. histolytica/E. dispar cysts and/or trophozoites examined by Trichrome staining in our study were not
detected within six years.

Conclusion: According to this data and in the light of the results obtained from different regions of our country, it will be
possible to properly direct the necessary strategies for the diagnosis, treatment of parasitic infections and the implementation
of preventive measures.

Keywords: Blastocystis sp., Dientamoeba fragilis, parasitology

0z

Amag: Paraziter enfeksiyonlar, ézellikle az gelismis ve gelismekte olan iilkelerde énemli bir saghk sorunu olarak ortaya
¢ikmaktadir. Epidemiyolojik veriler, paraziter hastaliklara kars: etkili énlemlerin alinmasinda énemli rol oynamaktadar.

Yéntemler: Calismamizda 2014-2019 yillar1 arasinda Hacettepe Universitesi Hastanesi Parazitoloji Laboratuvari'na gonderilen
Klinik 6rnekler (digki, kan, kemik iligi ve doku 6rnekleri vb.) retrospektif olarak incelenmistir.

Bulgular: Parazitlerin pozitiflik oranlary; Blastocystis sp. (%71,6), Dientamoeba fragilis (%13,3), Giardia lamblia (%4,7),
Echinococcus spp. (%1,9), Enterobius vermicularis (%1,8) ve Taenia spp. (%0,3) seklinde tespit edilmigtir. Hastalarin dérdiinde
Leishmania spp., iki hastada Plasmodium falciparum ve dért hastada Plasmodium spp. saptanmigtir. Calismamizda Trichrome
boyama ile incelenen E. histolytica/E. dispar kistleri ve/veya trofozoitleri alt1 yil i¢inde tespit edilmemistir.

Sonug: Bu veriler dogrultusunda ve tilkemizin farkli bélgelerinden elde edilen sonuglar 1s131nda paraziter enfeksiyonlarin teghisi,
tedavisi ve énleyici tedbirlerin uygulanmast i¢in gerekli stratejilerin dogru yonlendirilmesi miimkiin olacaktir.
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INTRODUCTION

Parasitic infections emerge as a significant health problem,
especially in underdeveloped and developing countries (1).
The World Health Organization (WHO) stated that 3.5 billion
people on earth are infected with intestinal parasites and 450
million people have the disease symptomatically (2). Intestinal
parasitic infections cause malnutrition, malabsorption, anemia,
growth retardation, learning difficulties, diarrhea and other
gastrointestinal system complaints, especially in children (3).

In this global era, the importance of travel health is understood
better and blood and tissue parasites are not only tropical
countries problems anymore. Plasmodium and Leishmania species
are important mortality and morbidity causes worldwide. In 2019,
approximately 87 million cases of malaria were diagnosed in 87
endemic countries, according to WHO reports (4). Every year,
it is estimated that approximately thirty thousand new visceral
leishmaniasis cases and one million cutaneous leishmaniasis
cases are diagnosed (5).

Epidemiological data play an important role in taking effective
measures against parasitic diseases. Regional epidemiological data
should be evaluated to take preventive measures and determine
treatment strategies. In this study, we aimed to retrospectively
evaluate the data of samples processed in the parasitology
laboratory of our hospital between 2014-2019.

METHODS

Clinical samples (stool, blood, bone marrow and tissue samples,
etc.) that were sent to Hacettepe University Hospitals Parasitology
Laboratory between 2014 and 2019 were analyzed retrospectively.
Stool samples were collected in containers containing formol.
Stool samples were processed by the modified formol ethyl acetate
precipitation method and examined with saline and Lugol’s iodine.
Modified kinyoun’s acid-fast staining was performed to detect
Cryptosporidium, Cyclospora or Cystoisospora. Trichrome staining
was performed for other intestinal protozoa. To detect Enterobius
vermicularis infection, the cellophane tape method was used. Cyst
fluids were examined by the direct microscopic examination for
the diagnosis of Echinococcus spp. Blood, bone marrow and tissue
samples were stained with Giemsa stain. Bone marrow samples
were inoculated to NNN medium to detect Leishmania species
and incubated at 23-25 °C for three weeks and the presence of
promastigotes was investigated microscopically every week.

Statistical Analysis

Because of the low number of patients, statistical analyses could
not be made.

RESULTS

A total of 67,069 clinical samples were sent to the parasitology
laboratory between 2014-2019. Of these samples, 99.1% were
stool samples. The incidence of intestinal parasites was found as
7.5% in this study. The distribution of samples by year as follows;
2014: 13.3% (n=8.935), 2015: 16.7% (n=11,226), 2016: 19.0%
(n=12,785), 2017: 17.0% (n=11,451), 2018: 17.2% (n=11,553),
2019: 16.5% (n=11,119). The rate of parasite positive samples
tends to decrease after 2015 (Table 1). The highest parasite rate
was found in 2015.

Atotal of 5.082 clinical samples from 4.793 patients were detected
as parasite positive. The distribution of detected parasites is as
follows; Blastocystis sp. (71.6%), Dientamoeba fragilis (13.3%),
Giardia lamblia (4.7%), Echinococcus spp. (1.9%), Enterobius
vermicularis (1.8%) and Taenia spp. (0.3%). The distribution
of intestinal parasites by year and species are given in Table 2.
In this study, four of the patients were found to be positive for
Leishmania spp. and two patients for Plasmodium falciparum and
four patients for Plasmodium spp. Leishmania spp. was detected
only in 2014, 2016, 2018, 2019. Plasmodium spp. was detected
only in 2018, 2019.

DISCUSSION

The source of intestinal parasites is humans with parasitosis and
it can occur by the spread of cysts, oocysts, eggs and larvae to the
environment, directly, after they have developed in the soil or by
using another living thing as a mediator (6,7). It is reported that
the most common mode of transmission in intestinal parasites is
oral ingestion of infective forms (8-11). The incidence of intestinal
parasites varies according to the socio-economic and cultural
level of societies, hygiene conditions, eating habits, demographic
characteristics and geographical conditions (12). Today, the
prevalence of intestinal parasites is accepted as an indicator of the
development level of societies. Globally reported results to vary
by year and region. In studies conducted in different regions of
our country; the incidence of intestinal parasites varies between
4.1 and 75%, depending on age groups, the laboratory method
applied, the experience of the laboratory staff performing the
stool examination, and whether apathogenic ones are included
in the study (13). Although it is believed that the spread of
loses its significance with time, it is obvious that the problem of
parasitosis continues. The study which included the distribution
of parasites detected by Caya et al. (12) between 2014 and 2016
years, also found an incidence of intestinal parasites at 1.89%.
The most common parasites also were found as Giardia intestinalis
and Blastocystis sp. In the study of the distribution of pathogenic
intestinal parasites in Sivas Cumhuriyet University Faculty of
Medicine Research and Application Hospital between 2006-
2018, the parasite positivity rate was detected as 10.8% (14).
In another study, intestinal parasites were detected in 9.79% of
patients who were admitted during five years period. In the study
the most frequently identified intestinal parasites were detected
Blastocystis sp., Giardia intestinalis and Dientamoeba fragilis in

Table 1. The number of clinical samples sent to the laboratory

between 2014-2019 years and the rate of samples with
parasites

Years g)‘::nt‘:i:'i:; :aal:fl:sl:ti Total number of
% (n) samples % (n)

2014 1.3% (881) 13.3% (8.935)
2015 1.7% (1.202) 16.7% (11,226)
2016 1.4% (1.001) 19.0% (12,785)
2017 1.1% (799) 17.0% (11,451)
2018 0.9% (649) 17.2% (11,553)
2019 0.8% (550) 16.5% (11,119)
Total 7.5% (5.082) 100% (67,069)
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Table 2. Distribution of the number of patients with intestinal parasites by year and species

Parasite 2014 2015 2016 2017 2018 2019 Total
Blastocystis sp. 10% (527) 16% (806) 14% (715) 11.8% (568) 9.3% (449) 7.6% (365) 71% (3.430)
Dientamoeba fragilis 2.7% (134) 2.7% (132) 2.9% (139) 1.6% (77) 1.7% (84) 1.5% (72) 13.3% (638)
Giardia lamblia 0.8% (42) 1.11% (54) 0.8% (39) 0.83% (40) 0.54% (26) 0.52% (25) 4.6% (226)
Echinococcus 0.1% (8) 0.5% (27) 0.12% (6) 0.25% (12) 0.4% (20) 0.3% (19) 1.9% (92)
Enterobius vermicularis 0.3% (16) 0.05% (24) 0.16% (8) 0.29% (14) 0.25% (12) 0.2 (14) 1.8% (88)
Taenia spp. 0.04% (2) 0.04% (2) 0.06% (3) 0 0.04% (2) 0.06% (3) 0.24% (12)
Ascaris lumbricoides 0 0 0 0 0.02% (1) 0 0.02% (1)
Hymenolepis nana 0.02% (1) 0.04% (2) 0 0 0 0 0.06% (3)
Cystoisospora belli 0 0 0 0 0.02% (1) 0 0.02% (1)
Cryptosporidium parvum 0 0 0 0 0.02% (1) 0 0.02% (1)

stool samples by Bastemir et al. (15). This distribution of parasites
is compatible with our study. The incidence of intestinal parasites
was found as 7.5% in this our study. The rate of parasite positive
samples tends to decrease after 2015 in our study.

Blastocystis sp. is a common intestinal parasite worldwide.
The prevalence is higher in developing countries and is usually
associated with poor standards of hygiene, exposure to animals
and the consumption of contaminated food or water. Its
pathogenicity is debated but it is argued to be a causative agent of
gastrointestinal and dermatological disorders (16). Accumulating
data suggest a correlation between Blastocystis sp. with cutaneous
lesions, particularly urticarial (17). In our study, the most
common intestinal parasite was found to be Blastocystis sp. each
year. In our study, the positivity rate of Blastocystis sp. was found
to be %71 (n=3.430) (Figure 1A). The high positivity rate of
Blastocystis sp. is noteworthy. Blastocystis sp. is also found to be
the most prevalent parasite in other studies from Turkey (10,18-
20). In a study conducted by Uyar et al. (19), the most common
parasite was detected as Blastocystis sp. (13.1%) between 2011
and 2013. In a study from Dokuz Eylil University Medical Faculty
Hospital, Blastocystis sp. was the most common parasite and
detected positive in 689 patients (4.83%) between 2005-2008.
In a study from from Dokuz Eylil University Medical Faculty,
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the most frequently detected parasite was also Blastocystis sp.
between 2008-2017 (39.8%) (20). Furthermore, Kaya et al. (21)
determined that Blastocystis sp. was the most frequently detected
parasite in immunosuppressive patients.

Giardia lamblia (69.5%), Enterobius vermicularis (9.7%) and Taenia
saginata (6.8%) were found to be the most common parasites
respectively between 1991 and 2001 in our laboratory. Between
2003 and 2010, the most common parasites were Giardia lamblia
(40%), Blastocystis sp. (22%), Dientamoeba fragilis (9%), Enterobius
vermicularis (5%), Echinococcus spp. (4%) and Taenia spp. (3%)
respectively. Giardia lamblia, the most common parasite, tended
to decrease after 2004 whereas cases with Blastocystis sp.
showed a clear increase in 2011 and 2012 (1). This tendency
can be explained by an increasing in awareness for Blastocystis
sp. and Dientamoeba fragilis. In recent years, there has been
significant debate regarding whether Blastocystis sp. are intestinal
commensals, markers of dysbiosis, or true pathogens and more
and more studies are conducted on this parasite (22).

E. histolytica/E. dispar cysts and/or trophozoites, which are
examined by trichrome staining in our study were not detected
within five years. It has been observed that trichrome staining
is the method recommended method for the detection of E.
histolytica/E. dispar cysts and/or trophozoites (23). Additionally,
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Figure 1. A) Microscopic examination of the vacuolar form of Blastocystis sp. in the trichrome stain preparation B) Trophozoite form of
Dientamoeba fragilis in the trichrome stain preparation (Trichrome stain-1.000x); C) Trophozoite form of Giardia lamblia in the Giemsa
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an improvement in hygiene conditions and access to clean water
may be the reason for the decreased numbers of positivity for
Giardia lamblia and E. histolytica/dispar in our laboratory.
Between 2003-2012 four Leishmania spp. and four Plasmodium
spp. patients were reported in our hospital in ten years (1). In
our study, between 2014-2019 four Leishmania spp. and four
Plasmodium spp. and two Plasmodium falciparum positive patients
were found. Our region is not endemic for cutaneous and visceral
leishmaniasis. It is mostly reported in Southeastern Anatolia,
Mediterranean and Aegean Regions in our country. One of the
patients diagnosed with Leishmania spp. had a travel history
abroad, and the other three patients were admitted from endemic
regions of our country. Four Plasmodium spp. and two Plasmodium
falciparum positive patients had a travel history abroad.
Plasmodium vivax is the most common malaria agent in Turkey,
but cases of malaria originating abroad have been reported in our
study. This shows that there is a tendency to increase in travel
related to this infection compared to past years. This underlines
the necessity of more awareness studies and effective measures in
travel medicine.

In this study, we included the retrospective results of Hacettepe
University Faculty of Medicine Parasitology Laboratory between
2014-2019. We did not include the 2020-2021 data because we
predicted that the occurring severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) pandemic could affect the parasite
data. In the future, results will be shared with the literature
about data of parasite infections in the case of the SARS-CoV-2
pandemic will also be shared.

CONCLUSION

The prevention and control of intestinal parasitic infections are
now more possible than ever before, owing to the discovery of
safe and effective drugs, the improvement and simplification
of some diagnostic procedures. In recent years, general health
care strategies have emphasized preventive medicine and
community cooperation in the control of endemic disease
and have created a favourable environment for the design
and implementation of control measures against intestinal
parasitic infections. As a result, this study shows a decrease in
parasite rates since 2015.

In our study, we have found that the rate of positivity of
Blastocystis has increased and Giardia lamblia has decreased.
Improvement in hygiene conditions can be a reason for the
decrease in Giardia lamblia. The pathogenicity of Blastocystis
sp. has been under debate and more studies are needed to
understand its pathogenic ability. Therefore, the clinicians
give their treatment according to the patient’s clinical
situation. The low numbers of patients were detected with
Leishmania and Plasmodium but an increase in annual rate has
been noticed. The evaluation of the results of our laboratory,
which is one of the centers that can screen many patients in
its region, will contribute to the epidemiological data of our
country. In the light of the results obtained from different
regions of our country, it will be possible to properly direct the
necessary strategies for the diagnosis, treatment of parasitic
infections and the implementation of preventive measures.
This highlights the fact that parasitic infections are still an
important public health problem.
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0z
Amag: Bu caligmada, 2011-2020 yillar1 arasinda Dicle Universitesi Tip Fakiiltesi Parazitoloji Laboratuvarina bagvuran hastalarda
tespit edilen bagirsak parazitlerin dagiliminin retrospektif olarak degerlendirilmesi amaglanmigtir.

Yontemler: Parazit incelemesi i¢in parazitoloji laboratuvarina gonderilen digki numuneleri native-Lugol yéntemi ve selofan
bant ile génderilen numuneler ise direkt mikroskobi ile incelenmigtir. Ayrica protozoonlarin tanimlanmasinda modifiye asit-
fast ve trikrom boyama yéntemi kullanilmigtir.

Bulgular: Parazitoloji laboratuvarina génderilen 60,501 Gaita numunesinin %5,99’'unda parazit tespit edildi. Bu parazitlerin
icerisinde %57,62 ile Blastocystis spp. en yiiksek oranda saptandi, bunun diginda saptanan diger parazitler ise sirasiyla Giardia
intestinalis %31,93, Entamoeba histolytica/dispar %3,75, Hymenelopis nana %2,37, Fasciola spp., %1,57, Taenia spp. %0,91,
Enterobius vermicularis %0,72, Cryptosporidium spp. %0,52, Cyclospora cayatenensis %0,42, Ascaris lumbricoides ise %0,19 oraninda
idi.

Sonug: Calismamizda bagirsak parazit enfeksiyonlarinin gériillme oranlari on yillik siire icinde azalma gosterse de énemini
korumaya devam etmektedir. Bu nedenle, bagirsak parazitlerinin prevalansinin azaltilmas: i¢in; temiz su kaynaklarinin
korunmasy, alt yap1 sorunlarinin giderilmesi, toplumun sanitasyon kurallar1 hakkinda bilgilendirilmesi gerekmektedir.
Anahtar Kelimeler: Bagirsak parazitleri, prevalans, sanitasyon

ABSTRACT

Objective: The purpose of this study was to determine and evaluate retrospectively the distribution of intestinal parasites
detected in patients who applied to Dicle University Medical Faculty Parasitology Laboratory between 2011-2020.

Methods: Stool samples sent to the parasitology laboratory for parasite examination were examined by the native-Lugol method
and the samples sent with cellophane tape were examined microscopically for parasite examination. In addition, modified acid-
fast and trichrome staining methods were used to identify protozoan.
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Results: Parasites were detected in 5.99% of 60.501 stool samples sent to the parasitology laboratory. Blastocystis spp. (57.62%)
was detected with the highest rate among positive samples, followed by 31.93% Giardia intestinalis, 3.75% Entamoeba histolytica/
dispar, 2.37% Hymenolepis nana, 1.57% Fasciola spp., 0.91% Taenia saginata, 0.72% Enterobius vermicularis, 0.52% Cryptosporidium
spp., 0.42% Cyclospora cayetanensis, 0.19 Ascaris lumbricoides were detected.

Conclusion: Although the incidence of intestinal parasite infections in our study decreased over a ten-year period, it continues
to maintain its importance. Therefore, to reduce the prevalence of intestinal parasites; It is important to safeguarding clean
water resources, solve infrastructure problems, and inform the public about sanitation rules.

Keywords: Intestinal parasites, prevalence, sanitation

] Gelis Tarihi/Received: 04.06.2021 Kabul Tarihi/Accepted: 17.02.2022

Yazar Adresi/Address for Correspondence: Fatih Cakr, Dicle Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dall, Diyarbakir, Tirkiye
- Tel/Phone: +90 505 624 81 00 E-Posta/E-mail: sfcakir@gmail.com ORCID ID: orcid.org/0000-0002-9808-4366

TUrk
PARAZITOLOJ

©Telif hakki 2022 Ttrkiye Parazitoloji Dernegi - Makale metnine www.turkiyeparazitolderg.org web sayfasindan ulasilabilir.
©Copyright 2022 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org



https://orcid.org/0000-0002-8653-6046
https://orcid.org/0000-0003-4807-4482
https://orcid.org/0000-0002-9808-4366
https://orcid.org/0000-0003-1119-3859

120 Akpolat ve ark. Bagirsak Parazitlerinin Retrospektif Analizi

Turkiye Parazitol Derg 2022;46(2):119-23

GIRig

Diinya’da 6zellikle gelismekte olan tilkelerde bagirsak parazit
enfeksiyonlar1 ve bunlarin olusturduklari komplikasyonlar
énemli bir halk saghg sorunudur (1). Diinya Saglik Orgiitiine
gore, protozoon ve helmint kaynakli bagirsak enfeksiyonlar:
danya capinda 3,5 milyar kisiyi etkilemekte ve 450 milyon
kiside ciddi semptom ve komplikasyonlar ile seyretmektedir
(2,3). Yapilan epidemiyolojik ¢aligmalar; iklim ve ¢evre sartlari,
altyap: eksiklikleri, bireylerin sosyal ve ekonomik durumlari,
toplumlarin egitim seviyeleri ve sanitasyon duzeyleri gibi
etmenlerin bagirsak parazitlerinin prevalansinin artiginda
ciddi rol oynadigimi goéstermektedir (1,4). Ulkemizin
cografik konumu ve iklim 6zellikleri nedeniyle farkh turlerde
parazitlere sik¢a rastlanmaktadir. Bununla birlikte son yillarda
yogun bir sekilde miilteci akini olmasi, tlkemizde daha 6nce
gorilmeyen veya az goriilen parazitlerin yeniden artmasina
sebep olabilmektedir (5).

Diyarbakir’da son 10 yilda 6énemli altyap: ¢alismalari yapilmas:
ve Hevsel bahceleri olarak bilinen tarim arazilerinin sulamasinda
yesil sebze tretiminde kanalizasyon sularinin kullanilmasinin
oniine gecilmesi parazitik bulas riskini dugirmistar (6,7).
Buna karsin son yillarda ilimize ¢evre tilkelerden gelen diizensiz
gé¢menler parazitik enfeksiyon insidansinin artisinda ciddi
risk olugturmaktadir (8). Bu nedenle belirli araliklarla parazit
etkenlerinin cesitlilik ve sikhiginin saptanmasi, koruyucu saghk
hizmetlerinin, tedavi stratejilerinin gelistirilmesi yéniinden
6nem tagimaktadir.

Bizim ¢aligmamizda da Ocak 2011-Aralik 2020 tarihleri arasinda
fakiltemiz parazitoloji laboratuvarina bagvuran hastalardan
saptanan bagirsak parazitlerin gérilme sikhiginin ve bu
dagilimin yas, cinsiyet gibi degiskenlerle iligkisinin gosterilmesi
amaglanmigtir.

YONTEMLER

Ocak 2011-Aralik 2020 yillar1 arasma Dicle Universitesi Tip
Fakiiltesi Parazitoloji Laboratuvari’na basvuran toplam 60,501
hastanin parazitolojik degerlendirme sonuglarinin dagilimi
retrospektif olarak incelemeye alinmigtir. Laboratuvara gelen
diski numuneleri makroskobik ve mikroskobik olarak incelendi.
Mikroskobik inceleme i¢in nativ-Lugol yoéntemi kullanilarak
hazirlanan preparatlar protozoon ve helmint varhg yéniinden
incelendi. Protozoon varh@ agsindan stiphelenilen numune
trikrom boyama yéntemi ile boyanarak degerlendirmeye alindi.
Coccidian parazit oldugundan siiphelenilen diski numuneleri
modifiye asit-fast yéntemi ile boyanarak incelendi. Selofan bant
yontemi ile gelen numune ise 151tk mikroskobu ile direkt olarak
incelendi. Blastocystis spp. igin x40 buyiitmede her mikroskop
sahasinda 5 veya daha fazla parazit gérillen numuneler pozitif
olarak kabul edilmistir.

istatistiksel Analiz

Calisgmada elde edilen bulgularin istatistiksel analizleri
IBM SPSS Statistics for Windows, version 20 programi ile
gerceklestirilmistir. Niteliksel verilerin kargilagtirilmasinda ki-
kare testi kullamlmigtir. Calismada p<0,05 degeri istatistiksel
olarak anlamli kabul edilmigtir.

BULGULAR

Galismamizda, Ocak 2011-Aralik 2020 tarihleri arasindakion yillik
dénemde incelenen toplam 60,501 hastanin 3,624’tinde (%5,99)
bagirsak parazitine rastlandi. Parazit saptanma oranlarinin
yillara gére dagilimi incelendiginde en yiiksek degerin 2015, en
disiik degerin ise 2020 yilina ait oldugu gérilmustir (Sekil 1).
Parazit gorilme sikhigi 2015 yilindan itibaren giderek diigmiis ve
yillara gére parazitlerin goruldugi hasta sayilar1 arasindaki fark
istatistiksel olarak anlamli bulunmamustir (p>0,05).

Parazit tespit edilen hastalarin %54,10’'unun erkek, %45,89unun
ise kadin oldugu gorulmistiir. Parazit gorulme sikhg erkek
hastalarda istatistiksel olarak anlamli bulunmustur (p<0,05)
(Tablo 1). Hastalarin yasa gore dagilimi incelendiginde en yiitksek
0-17 yas aras1 %44,90, 18-45 yas arasi bireylerde %37,42, ve 46
yas ve Ustii bireylerde %17,69 oraninda parazit goérilmugstar
(Tablo 1).

Parazit saptanma oranlarinin aylara gére dagilimi incelendiginde
en fazla ve en az parazit saptanan aylar sirasiyla Temmuz ve
Kasim aylaridir (Sekil 2).

Saptanan parazitlerin %94,23'inii protozoonlar, %5,77’sini
helmintler olugturmus, hastalarin %1,79'unda ise birden fazla
parazite rastlanmigtir. Verilerin degerlendirildigi on yillik siirede
pozitif numuneler icinde en sik tespit edilen parazit %57,62’lik
oran ile Blastocystis spp.dir. Blastocystis spp.den sonra sirasiyla
G. intestinalis (%31,93), E. histolytica/dispar (%3,75), H. nana
(%2,37), Fasciola spp. (%1,57), Taenia spp. (%0,91), E. vermicularis
(%0,72), Cryptosporidium spp. (0,52), C. cayatenensis (%0,42), A.
lumbricoides (0,01) saptanmigtir (Tablo 2).

Tablo 1. Orneklerin parazit varligi acisindan yasa ve cinsiyete

gore dagilhim

Yas Say1 Oran Cinsiyet | Say1 | Oran
0-17 yas 1,627 %44,90 Kadin 1,664 | %45,90
18-45yas | 1,356 %37,42 Erkek 1,960 | %54,10
45-< 641 %17,69

3,624 %100,00 3,624 | %100,00

Tablo 2. Saptanan parazitlerin tiire gére dagilimi

Parazitler POZit*if Gene:*

oran oran
Blastocystis spp. 2,088 %57,62 %3,45
G. intestinalis 1,157 %31,93 %1,91
E. hystolytica/dispar | 136 %3,75 %0,22
H. nana 86 %2,37 %0,14
Fasciola spp. 57 %1,57 %0,09
T. saginata 33 %0,91 %0,05
E. vermicularis 26 %0,72 %0,04
C. parvum 19 %0,52 %0,03
C. cayatenensis 15 %0,41 %0,02
A. lumricoides 7 %0,19 %0,01
Toplam 3,624 %100,00 %5,99
* Bagirsak paraziti saptanan digki 6rneklerine gére orani, ** Incelenen tiim
digk: 6rneklerine gore orani
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TARTISMA

Paraziter enfeksiyonlarin gériilme oranlarindaki artis veya azalis
bircok farkli degiskene baghdir. Bu enfeksiyonlar esas olarak
geri kalmis ve gelismekte olan tlkeler i¢cin énemli bir halk saglhg:
sorunudur. Bununla beraber dizensiz goclerin, turistik veya
ticari amach uluslararas: seyahatlerin artmas: ve immiin sistemi
baskilayan hastaliklarin yayginlagmasi bu enfeksiyonlar: geligmis
iilkelerin de sorunu haline getirmektedir (9-11).

Ulkemiz subtropikal kusakta yer aldig1 icin bagirsak parazitleri
agisindan endemiktir. Bu sebepten iilkemizde farkl bolgelerde
paraziter etkenlerin yayginligini arastiran bircok c¢alisma
yapilmigtir. Bu calismalarda parazit goralme oranlari %1,84-
28,5 arasinda degismektedir (12-19). Bu ¢aligmalarda paraziter
etkenlerin cesitlilik ve yayginligi birbirinden farkhidir. Bizim
calismamizda ise parazit goérilme orami %5,99 olarak tespit
edilmistir. Bu sonug, ilimizde parazit gérilme oranlarinin Turkiye
ortalamasinda oldugunu géstermektedir. Yapilan calismalarda
gorilen bu farklilik cografi bélgelere, iklim sartlarina, sosyo-
ekonomik duruma, toplumun sanitasyon kurallarina uymasina
hatta tam i¢in kullamilan yéntemlerin farkliigina bagh olarak
degismektedir.

Tklim kosullar1 ve demografik yapisi Diyarbakir ile benzer cevre
illerde yapilan calismalarda goriilen parazit sikhigi %15,06 ile
%27,6 oranlar arasinda degismektedir (16,20-22). Bu veriler
Diyarbakir'da parazit gériilme oranlarimin bélge illere oranla

daha distk oldugunu géstermektedir. Bu durumun sebebi olarak
ilimizde 2010 yilindan itibaren altyap: problemlerinin biiyiik
Slgiide ¢ozillmesi gosterilebilir.

Galismamizda 2015 yilindan itibaren parazit gériilme sikliginda
istikrarh bir diistis gorulmektedir (Sekil 1). Son yillarda yapilan
calismalarda bizim ¢aligmamiza benzer sekilde paraziter
etkenlerin  goérilme sikhiginda disis gozlemlenmektedir
(15,18,19). Paraziter etkenler tilkenin gelismiglik seviyesini ve
toplumun hijyen kurallarina uyup uymadigini gésteren énemli bir
gostergedir. Bu veriler iilkemizde sanitasyon kurallarina uyma ve
temiz suya ulagim noktasinda ilerleme oldugunu géstermektedir.
Ayrica bu ¢alismada, 2012 yilindan itibaren artan ve bélgemizi
sosyo-ekonomik olarak etkileyen diizensiz goclerin 6zellikle
bagirsak parazitlerinin goriilme sikliginin artmas: noktasinda bir
etkisi olmadigi anlagilmaktadir. Fakat yine de ilerleyen yillarda
diizensiz go¢lerin paraziter hastaliklar noktasinda olusturabilecegi
olumsuz etkiler géz 6niinde tutulmalidur.

Galismamizda 2015-2016 yillarinda parazit gérilme oranlarinda
kismi bir artig gézlemlenmistir. Bunun sebebi olarak, o dénem
calisilan bir doktora tezinde belli hasta gruplarinda Blastocystis
spp. gorilme sikhigimi aragtinnlmas: icin kiltir ve molekiiler
yontemler gibi daha ileri tami yontemlerinin kullanilmas:
ve Blastocystis spp. ile uyumlu hastalardan Gaita numunesi
gonderilmesi icin kliniklerle 6zel iletisim kurulmasi gosterilebilir.
Bu durum kliniklerin uygun hasta numunelerini géndermesi,
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laboratuvarin paraziter etkenlerin tespitinde farkli tani1yéntemleri
kullanmas1 durumunda bagirsak parazitlerinin gériilme sikliginin
artabilecegini gostermektedir.

Diyarbakir’da 2001 ve 2004 yillarinda yapilan iki farkli caligmada
%39,4-52,51 gibi yiiksek oranlarda bagirsak paraziti tespit
edilmigtir (23,24). Bizim ¢aligmamizda bu oran %5,99'dur. Bu
verilere bakildiginda ilimizde parazit gorilme sikliginda ciddi
dusiis oldugu gorilmektedir. Diyarbakir’a son yillarda yapilan
yatirimlarin, altyap: ¢aligmalarinin bir sonucu olarak temiz su
kaynaklarinin korunmas1 ve Hevsel bahceleri olarak bilinen
tarim arazilerinin sulamasinda ve yesil sebze tretiminde hijyenik
olmayan sularin kullanilmasinin éniine gecilmesi bu durumun en
6nemli sebepleri arasinda gosterilebilir.

Calismamizda protozoonlardan en sik Blastocystis spp sonrasinda
ise G. intestinalis tespit edilmigtir (Tablo 2). Bu sonugclar
iilkemizde ve bélgemizde yapilan diger ¢caligmalar ile uyumludur.
Bununla beraber Atas (18) tarafindan yapilan bir ¢alismada en
yitksek oranda gériilen parazitin Giardia oldugu rapor edilmisgtir.
Bu farkliligin sebebi, bazi laboratuvarlarda Blastocystis spp.’nin
patojen bir etken olarak kabul edilmemesinden dolay: klinige
rapor edilmemesi gésterilebilir.

GCahsmamizda en sik gorilen bagirsak helmintleri sirasiyla H.
nana, Fasciola spp., Taenia spp. E. vermicularis'dir. Ulkemizde bu
alanda yapilan caligmalarda bizim ¢alismamizdan farkli sonuglar
gorilmektedir (15,18,22). Benzer calismalarda en sik goriilen
helmint E. vermicularis iken bizim ¢alismamizda H. nand’dir. Bu
farklihigin sebebi kliniklerin laboratuvar istemlerindeki parazit
inceleme yénteminin farklih@: olabilir. E. vermicularis selofan bant
yontemi ile tespit edilebilen digkida nadir gériilen bir etkendir.
Bu sebeple klinik istemlerde selofan bant yéntemi ile parazit
aranmasi ne kadar cok istenirse E. vermicularis gérilme oran: da
o nispette artacaktir.

Aylara gore degerlendirildiginde ¢alismamizda; en fazla parazit
gorilen ay Temmuz (%10,79), en az parazit gorillen ay ise
Kasim (%6,24) aynidir (Sekil 2). Ulkemizde yapilan ¢alismalarda
paraziter enfeksiyonlar bahar ve yaz mevsimlerinde daha
cok gorilmektedir (15,25,26). Bu durumun sebebi bahar
aylarinda yagislar ve tagkinlara bagh sularin kontaminasyonu,
parazit bulaginda 6nemli bir arac1 olan yesil sebze vb. gidalarin
daha ¢ok tiiketilmesi ve insanlarin bu mevsimlerde daha c¢ok
toprakla ugragmasi olabilir. ilimizde ise bunlara ek olarak yaz
aylarinda kirsala gé¢lerin artmasi paraziter etkenlerin daha fazla
gorilmesinin sebebi olabilir.

Cinsiyete gore parazit saptanma oranlarina bakildiginda
erkeklerde %54,10 kadinlarda %45,90 oraminda parazit
goriilmektedir. Ulkemizde ve diinyada yapilan ¢aligmalarda
birbirinden farkl sonuglar ctkmigtir (18,25,27,28). Bu ¢caligmalar
degerlendirildiginde bagirsak parazitleri ile cinsiyet arasinda
belirgin bir korelasyon olmadig1 anlagilmaktadar.

Caligmamizda paraziter etkenler en yiiksek oranda (%44,90)
cocuk yas grubunda en az oranda ise (%17,69) yashlarda
tespit edilmigtir. Bu alanda yapilan calismalarda yas arttikca
beslenme bilgisinin de arttifi bulunmugtur (29). Bu durumun
sebebi, yas ile birlikte saglik sorunlari siklikla artma egilimi
gostermesi sebebiyle bireylerin saglikli beslenmeye iligkin bilgi ve
tutumlarinin da artmasi gésterilebilir. Bu durumun sebebi olarak,
cocuklarin hijyen kurallarina daha az riayet etmesi, bulag riski
yiitksek kontamine madde ve toprakla daha fazla temas etmesi,
yash bireylerin saglik sorunlar: siklikla artma egilimi géstermesi
sebebiyle saglikli beslenmeye iliskin bilgi ve tutumlarinin artmasi

ve bulas etkenlerine karsi kendilerini daha iyi korumalar
gosterilebilir.

SONUC

Galismamizda bagirsak parazit gérilme oranlari gecmis yilara
oranla ciddi dusis gostermis olsa da gelismis tlkelere oranla
yitksektir. Bu durumun 6ntine ge¢ilmesiicin, alt yapi hizmetlerinin
devam etmesinin yaninda bireylerin hijyen ve sanitasyon
konusunda farkindaliklarinin artirilmasi icin caligmalar yapilmas:
gerekmektedir. Ayrica ilkemizin bagirsak parazitleri agisindan
endemik oldugu ve diizensiz gociin bu etkenlerin say1 ve ¢esitliligini
degistirebilecegi géz 6niinde tutulmalidir. Bu sebeple koruyucu
saglik hizmetlerinin ve tedavi stratejilerinin gelistirilmesi icin
parazit tanisinda duyarlilik ve 6zgiilliigii daha hassas yéntemlerin
kullanilmasi ve diizenli araliklarla parazit etkenlerinin cegitlilik ve
sikligimin belirlenmesi gerekmektedir.
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COVID-19 Pandemisinin Saghk Hizmetlerine Erisime Etkisi: Ege
Universitesi Parazitoloji Direkt Tani Laboratuvart Deneyimi
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ABSTRACT

Objective: Beyond the Coronavirus disease-2019 (COVID-19) itself, the pandemic influenced healthcare settings in all aspects.
It is aimed to demonstrate the effect of the pandemic on access to the healthcare setting in the parasitology direct diagnosis
laboratory.

Methods: Stool parasitological examination results were obtained retrospectively from the laboratory information system.
Data belonging to the one-year of pandemic, lock-down and gradual normalization periods and their time equivalents were
compared retrospectively.

Results: During pandemic, parasites were detected in 529 of 2.233 samples. Parasites were detected in 58 of the 178 samples
during the lock-down period and 471 of the 2.055 samples in the gradual normalization period. Incidence of Cryptosporidium
spp. increased during the pandemic and lock-down periods. Incidence of Blastocystis spp. decreased during the pandemic and
gradual normalization periods. Incidence of Giardia intestinalis decreased during the pandemic and gradual normalization
periods. Incidence of Entamoeba histolytica/dispar increased during the pandemic and gradual normalization periods Incidence
of Cyclospora spp. increased during the pandemic and gradual normalization periods. Incidence of Enterobius vermicularis
decreased during the pandemic and gradual normalization periods and no case was seen during the lock-down period.
Conclusion: Although the incidence of parasites gives the impression that COVID-19 does not cause weakness in the fight
against intestinal parasitic diseases, there may be parasitic infections with a similar frequency in the society that cannot access
the laboratory. It is predicted that the effects of this vulnerability may lead to an increase in the incidence of parasites in post-
pandemic period.

Keywords: COVID-19, healthcare, intestinal parasites

0z
Amacg: Koronaviriis hastaligi-2019 (COVID-19) pandemisi saglik hizmetlerini her agidan etkilemistir. Bu ¢alismada, parazitoloji
direkt tan1 laboratuvarinda pandeminin saglik hizmetlerine erigim tizerindeki etkisinin ortaya konulmasi amag¢lanmigtir.

Yontemler: Digk: parazitolojik inceleme sonuglar1 laboratuvar bilgi sisteminden geriye déniik olarak elde edildi. Pandeminin
bir yili, tam kapanma ve kademeli normallesme dénemlerine ait veriler ve bunlarin zaman egdegerleri geriye déniik olarak
kargilagtirildi.

Bulgular: Pandemi sirasinda 2,233 6rnegin 529'unda parazit tespit edildi. Tam kapanma déneminde 178 6rnegin 58'inde ve
kademeli normallesme déneminde 2,055 6rnegin 471’inde parazit tespit edildi. Cryptosporidium spp. insidans1 pandemi ve
tam kapanma dénemlerinde artti. Blastocystis spp. insidans: pandemi ve kademeli normallesme dénemlerinde azaldi. Giardia
intestinalis insidans: pandemi ve kademeli normallesme dénemlerinde azaldi. Pandemi ve kademeli normallesme dénemlerinde
Entamoeba histolytica/dispar insidans: artti. Pandemi ve kademeli normallesme dénemlerinde Cyclospora spp. insidansi artti.
Pandemi ve kademeli normallesme dénemlerinde Enterobius vermicularis insidans: azaldi ve tam kapanma déneminde olgu
gorillmedi.

2
=
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I

Sonug: Parazitlerin gérilme sikligi, intestinal parazit hastaliklari ile miicadelede COVID-19'un zayifliga neden olmadig:
izlenimini verse de toplumda laboratuvara ulagamayan kisilerde de benzer siklikta parazit enfeksiyonlari olabilir. Bu zaafiyetin
etkilerinin pandemi sonras1 dénemde parazitlerin goriilme sikliginda artisa yol agabilecegi tahmin edilmektedir.
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INTRODUCTION

A cluster of acute respiratory disease cases, later named
Coronavirus disease-2019 (COVID-19), occurred in December
2019 that was linked to a seafood market in Hubei Province of
Wuhan, China (1-3). The World Health Organization (WHO)
declared COVID-19 as a pandemic on March 11, 2020, while
118,319 cases were confirmed globally (4). The first laboratory-
confirmed COVID-19 case in our country was declared on March
11, 2020, by the Republic of Turkey Ministry of Health (5). The
number of globally confirmed cases on March 14, 2021, was
119.218,587 and the total global number of deaths was 2.642,673
according to the WHO situation report (6).

Beyond the COVID-19 itself, the pandemic influenced healthcare
settings in all aspects. Since the first case in our country on March
11, 2020, the Ministry of Health has taken various measures.
It is obvious that measures such as lock-down and outpatient
restriction will reduce patient admission to the hospital but there
are no real-life data present to date.

Intestinal parasites such as Cryptosporidium species, Giardia
intestinalis and Entamoeba histolytica cause transmissible
diseases. The control of these parasitic diseases is a long-term
process, which is provided by using appropriate diagnostic
methods, effective surveillance, providing appropriate sanitation
conditions and reducing the circulating parasite load with
effective treatments. Eliminating the effects of a weakness in
the fight against intestinal parasitic diseases may require years
of struggle. In this context, disruption of services provided by
diagnostic parasitology laboratory is of critical importance for
public health.

This study aims to demonstrate the effects of the COVID-19
pandemic on access to healthcare settings for diagnostic
parasitology laboratory.

METHODS

The study was conducted in the Laboratory of Medical
Parasitology Department of Ege University Faculty of Medicine.
Ege University, which is the largest university hospital in its
region, providing healthcare services to neighboring cities in the
Aegean region. Various clinical samples of approximately 6.000
patients are evaluated in terms of parasitic infections annually
in the parasitology laboratory where the study was conducted.
In the study, the data belonging to the pandemic period and
the pre-pandemic period were compared retrospectively. To
eliminate seasonal effects, the period after the declaration of
the pandemic was compared with the equivalent period of the
previous year. The data of the pandemic period were analysed
in two periods, the period of “lock-down” and the period of
“gradual normalization”. The period of lock-down was begun
on March 11, 2020 and ended on May 31, 2020. The period of
gradual normalization was started on June 1, 2020 and went on
for the rest of the year till March 10, 2021. In the mentioned
periods, stool parasitological examination results were obtained
retrospectively from the laboratory information system of Ege
University Parasitology Laboratory. The total number of faeces
admitted to laboratory, the number of faeces with one or more
parasites detected in these applications, and the number of
parasite species detected were recorded.

Statistical Analysis

Research data were expressed as numbers and percentages. The
resulting data were analysed using Office 365® Excel (Microsoft,
United States of America) software. The relationship between
categorical variables was examined using the Pearson’s chi-square
test. The degrees of freedom were calculated using the formula
“DF = (n,_-1) x (n -1)”;. The chi-square value was calculated

column

using the formula "yt = > (fobservea — fexpected)z/fexpected

Iixz = Z (fobserved - fexpected)z/fexpected

”. With the obtained chi-square and degrees of freedom values,
p-values were calculated using the online p calculator application
(accessed  from  https://www.socscistatistics.com/pvalues/
chidistribution.aspx). P-values below 0.05 were considered
statistically significant. Fisher’s Exact test was used for the tables
with expected frequencies below 5. Fisher’s Exact test was carried
out with the online Simple Interactive Statistical Analysis tool
(accessed from https://www.quantitativeskills.com/sisa/
statistics/fisher.htm).

RESULTS

The total number of faeces admitted to parasitology laboratory,
the number of faeces with one or more parasites detected in
these applications, the number of parasite species detected, and
calculated p-values for both pandemic and pre-pandemic periods
were given in the table (Table 1).

During the one-year period of the pandemic, 2.233 patient
samples were admitted by parasitology laboratory, in which 529
(23.7%) were found to be positive by parasites. It was determined
that parasites were detected in 1.058 of 4.914 samples accepted
in the one-year period before the pandemic. The frequency of
parasite detection was found to be significantly higher in samples
accepted during the pandemic period (p=0.041).

When the sub-periods of the pandemic were evaluated, parasites
were detected in 58 of the 178 patient samples admitted during
the lock-down period. It was observed that parasites were
detected in 105 of the 1.073 patient samples accepted in this date
range before the pandemic. The frequency of parasite detection in
samples accepted during the lock-down period was significantly
higher than the same period one year ago (p<0.00001).

Parasites were detected in 471 of the 2.055 patient samples
admitted in the gradual normalization period. Parasites were
detected in 953 of 3.841 patient samples admitted in this date
range prior to the pandemic. The frequency of parasite detection
in samples accepted during the gradual normalization was
not significantly different with the same period previous year
(p=0.105).

When the incidence of parasite species was evaluated separately
according to the periods, it was seen that the incidence of
Cryptosporidium spp. increased significantly during the pandemic
and lock-down periods (p<0.00001 and p=0.0008, respectively)
(Figures 1, 2). The incidence of Blastocystis spp. and the incidence
of Giardia intestinalis decreased significantly during the pandemic
and gradual normalization periods (for Blastocystis spp. p=0.0007
and p=0.0004, respectively; for Giardia intestinalis p=0.047 and
p=0.033, respectively). The incidence of Entamoeba histolytica/
dispar and the incidence of Cyclospora spp. increased significantly
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Table 1. The total number of faeces admitted to the laboratory, the number of faeces with one or more parasites detected in these

applications, the number of parasite species detected

Lock- Gradual . | Pandemi
o€ Lock-down | Gradual racua « Pandemic | o ¢ «
down . P . L. normalization | p one-year P
equivalent normalization . one year .
equivalent equivalent
The number of | 178 1073 2055 3841 2233 4914
admission
The number of | 58 105 <0.00001 | 471 953 0.105 529 1058 0.041
samples with
at least one
parasite
Cryptosporidium | 34 40 <0.00001 | 356 642 0.552 390 682 0.0008
spp-
Blastocystis spp. | 9 48 0.729 50 162 0.0004 59 210 0.0007
Giardia 0 1 NA 2 15 0.033 2 16 0.047
intestinalis
Entamoeba 6 3 0.052 28 19 0.045 34 22 <0.00001
histolytica/
dispar
Cyclospora spp. | 3 2 0.232 18 18 <0.00001 | 21 20 0.0056
Enterobius 0 7 NA 1 28 0.0006 1 35 0.0002
vermicularis
Mixed 5 3 0.002 16 63 0.006 21 66 0.150
Other rare 1 1 0.264 0 6 NA 1 7 0.231
parasites
* p<0.05 were considered statistically significant, NA: Not applicable

during the pandemic and gradual normalization periods (for
Entamoeba histolytica/dispar p<0.00001 and p=0.045, respectively;
for Cyclospora spp. p<0.00001 and p=0.045, respectively).
Not only the incidence of Enterobius vermicularis decreased
significantly during the pandemic and gradual normalization
periods (p=0.0002 and p=0.0006, respectively) but also no case
was seen during the lock-down period (Table 1).

DISCUSSION

Since the COVID-19 infection was declared as a pandemic, WHO
has been publishing case and mortality data from all countries.
Despite the existence of more than one effective severe acute
respiratory syndrome-coronavirus-2 (SARS-CoV-2) vaccine, the
pandemic is still active with regular peaks. It is obvious that
COVID-19 has become a major public health issue due to the
chaotic environment it created in health services, as well as its
damage. Although it varies between countries, regions, states
and even cities, various measures are taken according to the
spread rate and mortality of the virus. Measures may also restrict
access to hospital for people suffering from diseases other than
COVID-19. It has been stated in various publications that death
and morbidity from non-communicable diseases, cancers and
other conditions will accelerate over time without adequate care
(7-9). The effect of the measures taken with a holistic approach
on the healthcare system is a matter of debate. Providing access
to the healthcare system in the most efficient way or planning
for COVID-19 infection has become a double-edged sword for
healthcare managers.

Three of the intestinal parasitic infections, Cryptosporidium
species, Giardia intestinalis and Entamoeba histolytica, are within
the scope of group D notifiable diseases (10). Therefore, disruption

of parasitology laboratory services is of critical importance in
terms of public health. The control of these parasitic diseases
is a long-term process, which is provided by using appropriate
diagnostic methods, effective surveillance, providing appropriate
sanitation conditions and reducing the circulating parasite load
with effective treatments.

In this manner we aimed to demonstrate the effect of the
COVID-19 pandemic on access to the parasitology laboratory.
During the lock-down period, outpatient admission to our
hospital was completely stopped. In the gradual normalization
period, outpatient admission continued with limiting the number
of patients admitted daily. During the one year of pandemic and
lock-down periods, the frequencies of parasites detected in faeces
were significantly higher than the pre-pandemic periods while
there was no significant difference for the gradual normalization
period. We considered that this was due to the lack of outpatient
services, practices such as pre-employment porter screening and
preschool screening during the pandemic period, and the relative
increase in hospital admissions of patients with clinical signs and
symptoms.

When the diagnosed parasite species were considered one by
one, it was observed that the frequency of Cryptosporidium
species, the most common intestinal protozoan in the region
where our laboratory is located, increased significantly in one
year of the pandemic and during the lock-down period, while
the frequency of Blastocystis species and Giardia intestinalis
decreased significantly in one year of the pandemic and during
the gradual normalization period. On March 11, 2020, the
first day that the pandemic reached our country, we did a risk
assessment for COVID-19 in our laboratory and changed various
standard operating procedures. Briefly, we stopped cellophane
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tape investigation, native-lugol wet mount examination and
modified formol ethyl acetate concentration due to the high risk
of SARS-CoV-2 transmission during microscopic examination.
We applied trichrome staining and acid-fast staining to all stool
samples accepted to the parasitology direct diagnosis laboratory
(11). It was expected that the incidence of parasites would
increase in the samples we examined, since inpatient service
overtakes outpatient services during the pandemic. While the
procedures for the diagnosis of Cryptosporidium during the lock-
down period continue without reducing our test sensitivity,
we think that the incidences of Blastocystis species and Giardia
intestinalis were not elevated during the lock-down period since
the direct microscopic examination method, which we used as
a sensitive diagnostic test for Blastocystis species and Giardia

H Cryptosporidium spp.
Entamoeba histolytica/dispar

| Mixed W Rare
20

18 17,4
16
14
12

10

2,6 1,5 0.0
| 0,04

0,9
[
0,09 0,04
. —

Pandemic One Year

M Blastocystis spp.

m Cyclospora spp.

intestinalis, could not be applied. In the pre-pandemic period, we
were diagnosing parasites in the stool samples of many patients
from the dermatology outpatient clinic of our hospital, especially
regarding patients with allergy and urticaria complaints. In a
study conducted in our laboratory in previous years, it was shown
that Blastocystis species are common in patients who applied to
the dermatology outpatient clinic (12). Another reason for the
decrease in the frequency of Blastocystis species is thought to be
the relative decrease in the number of patients who applied to
the dermatology outpatient clinic during the pandemic period.
It can hypothetically be said that hygiene and distance measures
taken during the pandemic period may reduce the incidence
of Enterobius vermicularis. However, since the cellophane tape
test was not applied in our laboratory during the pandemic, it

™ Giardia intestinalis

M Enterobius vermicularis

Pandemic One Year Equivalent

Figure 1. Prevalence of parasite species (%) during the one year of pandemic and equivalent period
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Figure 2. Prevalence of parasite species (%) during lock-down and gradual normalization and their equivalent periods
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is not appropriate to comment on our incidence of Enterobius
vermicularis in this period.

Although there are publications on the effect of the pandemic on
the frequency of various parasitic diseases, studies on intestinal
parasites are limited (13,14). In order to evaluate the data of the
pandemic period in epidemiological studies to be carried out in
the post-pandemic period, it is important to document the data
of this extraordinary period with its justifications.

CONCLUSION

Considering the data of this study, although the incidence of
parasites gives the impression that COVID-19 does not cause
weakness in the fight against intestinal parasitic diseases,
there is a mandatory and significant decrease in the number of
samples accepted to the laboratory compared to the previous year.
Considering that there may be parasitic infections with a similar
frequency in the society that cannot access the laboratory, this
stands as an important problem in combating intestinal parasitic
infections. It is predicted that the effects of this vulnerability may
lead to an increase in the incidence of intestinal parasites in the
post-pandemic period.
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0z
Amag: Kistik ekinokokkozis (KE), Echinococcus granulosusun larva formunun hem hayvanlarda hem de insanlarda ¢esitli
organlara yerlesmesiyle olusan, diinyada yaygin gériilen zoonotik bir hastaliktir. KE, hayvanclik yapilan bélgelerde ve kirsal

yorelerde yaygindir. Bu calisma, Tirkiye’nin Dogu Anadolu Bélgesinde Kafkas Universitesi Saglk Arastirma ve Uygulama
Hastanesi'nde KE klinik 6n tanili hastalarda anti-E. granulosus seropozitifligini belirlemek amaciyla yapilmigtir.

Yontemler: Calisma materyalini Kafkas Universitesi Saglik Arastirma ve Uygulama Hastanesine Ocak 2018-Aralik 2020
tarihleri arasinda miiracaat eden KE klinik 6n tanili hastalardan alinarak Parazitoloji Laboratuvari’na génderilen 498 kan érnegi
olusturmustur. Elde edilen serum érnekleri indirekt hemagliitinasyon yéntemiyle incelenmistir.

Bulgular: Kist hidatik yoéniinden klinik én tanili 498 hastanin 74’iinde (%14,9) anti-E. granulosus antikorlar1 saptanmugtir.
Pozitiflik saptanan 74 érnegin 53"t (%71,6) kadin, 21'i ise (%28,4) erkek hastalara aittir (p<0,05). Anti-E. granulosus antikorlar1
en yaygin olarak 16-30 yas arahiginda (%32,9) saptanmis olup (p<0,05), 16-60 yas araliginda ise %19,3 olarak bulunmugtur.
Sonug: Calisma verileri Tiirkiye'nin Dogu Anadolu Bélgesi'nin tamamini kapsamasa da bélgede KE'nin halk saghg sorunu
olarak énemini korudugu kanaatine varilmigtir.

Anahtar Kelimeler: Kistik ekinokokkozis, anti-Echinococcus granulosus, seropozitif, Tiirkiye

ABSTRACT

Objective: Cystic echinococcosis (CE) is a common zoonotic disease in the world, which is caused by the larval form of
Echinococcus granulosus settling in various organs in both animals and humans. It is common in livestock breeding areas and rural
areas. This study was conducted to determine anti-E. granulosus seropositivity in patients with clinical pre-diagnosis/suspected
CE in Kafkas University Health Research and Application Hospital in the Eastern Anatolia region of Turkey.

Methods: Study material; between January 2018 and December 2020, 498 blood samples were sent to the Parasitology
Laboratory from patients with clinical pre-diagnosis of CE, who applied to Kafkas University Health Research and Application
Hospital for three years. The obtained serum samples were analyzed by indirect hemagglutination method.

Results: Anti-Echinococcus granulosus antibodies were detected in 74 (14.9%) of 498 patients with clinical pre-diagnosis of
hydatid cyst. Of the positive cases, 53 (71.6%) were observed in women, and 21 (28.4%) in men (p<0.05). Anti-E. granulosus
antibodies were most commonly detected in the 16-30 age group (32.9%) (p<0.05), and 19.3% in the 16-60 age group.
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Conclusion: Although the study data do not cover the entire Eastern Anatolia region of Turkey, it has been concluded that KE
maintains its importance as a public health problem in the region.
Keywords: Cystic echinococcosis, anti-Echinococcus granulosus, seropozitifity, Turkey
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GIRig

Kistik ekinokokkozis (KE) helmint parazitlerden olan Echinococcus
granulosus yumurtalarinin rastlansal olarak insanlar tarafindan
ag1z yoluyla alinmasi sonucu karaciger ve akciger basta olmak
tizere tim doku ve organlarda larvalarinin gelismesiyle olusan
kist hidatik olarak bilinen bir hastaliktir. Diinya'da yaygin gériilen
zoonotik paraziter hastaliklardan olan KE epidemiyolojisinde
kopekler ve kasaplik hayvanlar1 6nemli rol oynamaktadir. Ozellikle
kirsal bolgelerde koyun yetistiriciligi ve kopek iligkisi hastaligin
yayilisinda etkili risk faktérleri olarak bilinmektedir (1).
Diinya'da Yeni Zelanda, izlanda ve Tanzanya'da elimine edilen
KE'ye Akdeniz Bolgesi, Orta Asya, Cin Halk Cumhuriyetimnin
Kuzeybatisi, Dogu Afrika ile Orta ve Giiney Amerika'da endemik
olarak rastlamlmaktadir (2). Tirkiye'de 2019 yilinda KEnin
morbidite hiz1 100.000’de 2,25 olarak bildirilmistir (2). Insanlarda
KE klinik 6n tanili hastalarda teghis icin ultrason, radyoloji ve
serolojik yontemler kullamlmaktadir (2). Tirkiye'de klinik 6n
tanii hastalarda seropozitiflik orani Adiyamanda %20,5 (3),
Ankara'da %15,0 (4), Corum'da %12,7 (5), Erzurum'da %9,5 (6),
Bursada ise %19,9 (7) olarak bildirilmigtir. Kars ilinde 2009-
2013 yillar1 arasinda Kars Devlet Hastanesi'nde 168 (8), 2012-
2015 yillar1 arasinda Kars Kafkas Universitesi Tip Fakiiltesi
Aragtirma Hastanesi'nde 67 (9) olmak tizere toplam 235 KE olgusu
bildirilmistir.

Bu c¢aligma Turkiyenin Dogu Anadolu Boélgesinde Kafkas
Universitesi Saglik Arastirma ve Uygulama Hastanesinde KE
klinik 6n tanihh hastalarda Ocak 2018 ile Aralik 2020 tarihleri
arasinda anti-E. granulosus seropozitifligini retrospektif olarak
degerlendirmek amaciyla yapilmistir.

YONTEMLER

Calismanin materyali Tirkiye'nin Dogu Anadolu Boélgesi'nde
bulunan Kars ilindeki Kafkas Universitesi Saglik Aragtirma
ve Uygulama Hastanesi, Kars, Ardahan, Igdir basta olmak
tizere nadiren de Agr1 ve Artvin'den kabul edilen hastalardan
saglanmgtir.

Arastirma, Ocak 2018-Aralik 2020 tarihlerinde ¢ yil stresince
elde edilen verilerin geriye dénitk degerlendirilmesiyle
yriitilmustar. Calisma materyalini; Kafkas Universitesi Saghk
Aragtirma ve Uygulama Hastanesine Ocak 2018 ile Aralik 2020
tarihleri arasinda ti¢ yil stresince bagvuran KE klinik 6n tanili
hastalardan parazitoloji laboratuvarina génderilen 498 kan érnegi
olugsturmugtur. Hastalardan elde edilen serum 6rneklerinin
indirekt hemagliitinasyon ~(IHA)  yéntemiyle
laboratuvar sonuglari geriye déniik olarak degerlendirilmistir.
Aragtirmada her olguya ait bir serum 6rnegi dikkate alinmig
olup, ayn yil ve yillar arasinda tekrarlayan hastalara ait serum
ornekleri caligma diginda tutulmugtur. Caligmada hastalara
(hastaneye bagvuran her hastadan muayene éncesi onam formu
alinmakta) ait veriler hastane kayit sisteminden geriye déniik
olarak taranarak alinmigtir.

incelenen

Calismada toplam 498 serum 6rnegi anti-E. granulosus antikorlar:
yoéniinden HA (Hydatidose, Echinococcosis, Fumouze Diagnostic,
France) yontemiyle tretici firmanin 6nerileri dogrultusunda
caligilmigtir. Buna gore sonuglar pozitif, klinik 6n tanili/stpheli
ve negatif olarak degerlendirilmistir. Test sonucu pozitif
olan 6rnekler 1/80, 1/160, 1/320, 1/640, 1/1280 ve 1/2560
diliisyonda titre edilmistir. Inkiibasyon sonucu ¢ékelti durumuna

gére 1/320 ve tuzeri pozitif, 1/160 siipheli, 1/80 negatif olarak
degerlendirilmistir. Titre 1/160 ve 1/80 rapor edilen hastalarda
ti¢ hafta sonra test tekrar edilmigtir.

istatistiksel Analiz

Aragtirmadan elde edilen verilerin istatistiki analizinde IBM
SPSS Statisticsfor Windows Version 23.0 (Statistical Package for
the Social Sciences, IBM. Corp., Armonk, NY, ABD) programu ile
Pearson ki-kare ()?) testi uygulanmig olup, p<0,05 degeri anlaml
kabul edilmigtir.

BULGULAR

KE yoninden klinik én tanili 498 hastanin 2981 (%59,8)
kadin, 200’0 (%40,2) erkeklerden olusmustur. Caligmada
degerlendirilmeye alinan toplam 498 hasta serum 6rneginin
74’tnde (%14,9) anti-E. granulosus antikor pozitifligi saptanmgtur.
Uc yillik déonemde KE seropozitif 74 6rnegin 53’tint (%17,8)
kadinlarin, 21'ini (%10,5) ise erkeklerin olugturdugu gérilmustar
(Tablo 1).

Tablo 1. Kistik ekinokokkozis klinik 6n tanili hastalarda anti-

Echinococcus granulosus antikorlarinin yillara ve cinsiyete gére
dagilimi

vil Kadin Erkek Toplam

x/n (%) x/n (%) x/n (%)
2018 18/97 (18,6) 4/66 (6,1) 22/163 (13,5)
2019 23/135 (17,0) 10/93 (10,8) 33/228 (14,5)
2020 12/66 (18,2) 7/41 (17,1) 19/107 (17,8)
Toplam 53/298 (17,8) 21/200 (10,5) | 74/498 (14,9)
x/n: Pozitif 6rnek sayisi/incelenen 6rnek sayis1

Tablo 2'de gériilecegi tizere kadinlarda (%71,6) anti-E. granulosus
antikorlarinin seropozitiflik orani erkeklere (%28,4) gére daha
yiksek tespit edilmistir (p<0,05).

Tablo 2. Kistik ekinokokkozis pozitif olgularin cinsiyete gére

dagihimi (n=74)

Cinsiyet ngz:t::ylm ;:ropozitiﬂigi X?/p-degeri
Kadin 53 71,6 X?=27,676
Erkek 21 28,4 p=0,000
Toplam 74 100

Arastirmada anti-E. granulosus antikorlarinin seropozitiflik orani
en yaygin olarak 16-30 yas grubunda (%32,9) bulunmustur
(p<0,05) (Tablo 3).

Bu ¢alismada IHA testiile incelenen 498 KE klinik 6n tanili hastaya
ait serum 6rneginin 108’inde (%21,7) olusan reaksiyon sonucunda
¢6kelti saptanmus olup ileri titrasyona tabii tutulmustur (Tablo 4).

TARTISMA

Enfeksiyon hastaliklar1 her gegen giin global olarak 6nemini
devam ettirmektedir. Bu hastaliklardan olan KE; E. granulosus
parazitlerinin insanlarda neden oldugu zoonotik hastaliktir.
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Tablo 3. Yas gruplarina goére kistik ekinokokkozis

seropozitifligi

Yas grubu x/n* Seropozitifligi %
0-15 5/59 8,5

16-30 25/76 32,9

31-45 19/115 16,5

46-60 19/136 14,0

61-75 4/85 4,7

76 ve tizeri 2/27 7,4

Toplam 74/498 14,9

x/n: Pozitif olgu sayisi/incelenen 6rnek sayisi

Tablo 4. Kistik ekinokokkozis klinik én tanili serum

orneklerinde THA test sonuglar (n=498)

Titre Ornek sayist* % Sonug
Negatif 390 78,3 Negatif
1/80 20 4,0 Negatif
1/160 14 2,8 Supheli*
1/320 19 3,8 Pozitif
1/640 7 1,4 Pozitif
1/1280 12 2,4 Pozitif
1/2560 36 7,2 Pozitif
Toplam 498 99,9

*: Test kiti protokoliine gére negatif olarak kabul edilmistir, IHA: Indirekt
hemagliitinasyon

Parazitin larvas: olan kist hidatikler karaciger ve akciger basta
olmak tizere tiim doku ve organlarda gérular. Cografi olarak kirsal
bolgelerde daha yaygin olarak gérillen KE epidemiyolojisinde
sonkonak kopekler ve arakonak kasaplik hayvanlar 6zelliklede
fertil kistleri daha fazla tasiyan koyunlar énemli rol oynarlar.
Parazitolojik olarak insanlarda hastaligin tami ve takibinde
direkt kist aspirasyon sivisi incelemesi, radyolojik gérintileme
yontemleri ve serolojik testlerden yararlanilmaktadir (2).
Bunlardan en yaygin kullanilan testlerin baginda THA gelmektedir
(1,2). Tarim ve hayvanaligin yogun yapildig: bélgelerden olan
Turkiye’'nin Dogu Anadolu Bélgesini kapsayan Kars il merkezli
bes yiiz bin nifuslu bélgede bu ¢calisma yapilmigtir. Klinik olarak
KE klinik 6n tanili hastalardan istemi yapilan kan érneklerinin
parazitoloji laboratuvarinda THA testi ile anti-E. granulosus
antikorlar1 yéniinden analizleri yapilmistar.

Diinya'da kozmopolit olarak gorilen KE'in epidemiyolojisi ve
kontroli tizerine yaygin arastirmalar yapildig: rapor edilmistir.
Insanlara hastaligin bulasmasinda kopekler rol oynamakta ve
kopek digkilar: ile atilan Echinococcus yumurtalarinin insanlar
tarafindan rastlantisal olarak agiz yoluyla alinmasiyla enfeksiyon
olusmaktadir (2). Bu nedenle parazite karg: tedavi edilmeyen ve
kontrolii yapilmayan kopeklerin oldugu alanlardaki insanlar risk
altindadir. Bu bolgelerdeki hastanelere insanlar kist hidatik klinik
6n tanili olarak muracaat etmektedir. Tirkiye'nin cesitli illerinde
hastanelere miiracaat eden KE klinik 6n tanili hastalarda yapilan
serolojik testler sonucu Elazig'da %12,9 (10), Ankara'da %15,0 (4),
Adiyaman’da %20,5 (3), Corum’da %12,7 (5), Van'da %30,3 (11),
Erzurum'da %9,5 (6) Aydinda %32,0 (12), Erzincan'da %21,4
(13) ve Bursa'da %19,9 (7) oraninda seropozitiflik bildirilmigtir.
KE epidemiyolojisi yéniinden riskli bélgelerden olan Tirkiye'nin

Dogu Anadolu Boélgesinde yapilan bu ¢alismada ise KE klinik 6n
tanil hastalarda anti-E. granulosus antikorlar1 %14,9 oraninda
tespit edilmistir. Bu sonuglar Tirkiye'de son 10 yil icerisinde
klinik 6n tanili hastalarda KE seropozitifliginin ortalama %10-30
arasinda degistigini géstermektedir. Daha 6nce Karsilinde yapilan
calismalarda ise Kars Devlet Hastanesi'nde 2009-2013 yillarinda
168 (8), Kafkas Universitesi Arastirma Hastanesi'nde 2012-2015
yillarinda 67 (9) olmak tizere 2009-2015 dénemini kapsayan yedi
yillik stirede klinik 6n tanili hastalarda 235 kist hidatik olgusu
bildirilmigtir. Bu ¢aligma ise 2018-2020 yillarinda kist hidatik
klinik 6n tanih kisilerde yapilmig ve ii¢ yillik siirede 74 pozitif
olgu belirlenmis olup her yil ortalama 25 kiside KE olgusunun
gorildugi sonucuna varilmigtir. Aragtirmanin elde edilen bu
sonuglar1 daha énceki ¢aligmalar ile benzer bulunmusgtur.
Avrupa'da bircok tilkede goriilen KE (2) ile ilgili Bulgaristan, italya,
Romanya, Ispanya ve Tiirkiye'yi kapsayan HERACLES projesi
yuratilmis olup, ultrason ile yapilan taramada Bulgaristan ve
Romanya'da %0,41, Turkiye'de %0,59 oraninda KE kaydedilmistir
(14). Pakistan'in Punjab Eyaletindeki dért hastanede 2012-2017
yillar1 arasinda retrospektif olarak 198 olgu (15) bildirilmisgtir.
fran'da KE prevalans: iizerine 2016-2017 yillarinda yapilan
calismada yilda her bir milyon nifus bagina 6,8 olgu olarak
tespit edilmigtir (16). Kars il merkezindeki tniversite hastanesi
parazitoloji laboratuvar1 sonuglarinin yapilan degerlendirmesine
gore calima grubundaki hastalarda KE seropozitifliginin yilda 100
bin kisi bagina 4,9 olgu oldugu belirlenmistir. Bu ¢alisma ile Kars
ili ve cevresinin KE i¢in endemik oldugu degerlendirilmisgtir.

KE epidemiyolojisi ile ilgili yapilan aragtirmalarda saptanan
6nemli bir bulguda kadinlarda enfeksiyonun daha yiiksek
goriilityor olmasidir. Daha 6nce yapilan KE ile ilgili aragtirmalarda
(4,5,12,13) kadinlarda daha vyiksek prevalansin oldugu
bildirilmigtir. Bu ¢calismada da cinsiyete gére yapilan risk faktori
hesaplamasinda KE pozitif olgularinin %71,6's1 kadinlarda,
%28,4uniin ise erkeklerde gorildugu hesaplanmigtir (p<0,05).
Kadinlarda KE gorilme orammnin daha yiiksek olmasinda;
kadinlarin hem tarim ve hayvanalik iglerinde aktif olarak
calismalarina hem de kontrolsiiz képekler ile temaslarinin daha
sik olmasina baglanabilir.

Insanlarda anti-E. granulosus antikorlarmin seropozitifliginde
kisilerin yas gruplar1 da risk faktorii olarak yer almaktadir. Bu
calismada KE seropozitifligi en yaygin olarak 16-30 yas grubunda
rastlanmig olup, saptanan 74 olgunun 63’u (%85,1) 16-60 yas
grubundaki kisilerde gérilmiistiir. Bu sonuglar ile KE gériilme
orani1 16-30 yas (8), 30-39 yas (17) ve 21-30 yas (15) grubunda en
yiksek seropozitiflik saptanan ¢aligma sonuglariyla benzerlik
gostermektedir.

SONUC

KE klinik 6n tamlh kisilerde anti-E. granulosus seropozitifliginin
olduk¢a dikkati ¢eker boyutta oldugu bu calisma ile ortaya
koyulmustur. Bu hastalik icin endemik olan bu bélgede halk
saghgl agisindan KE goz ardi edilmemelidir. Diinya’da 6zellikle
tip ve veteriner hekimligi ortak problemi olan KE tek saglik
kavrami icerisinde degerlendirilen 6nemli paraziter zoonotik
hastaliklardan birisidir. Bu nedenle KE ile ilgili epidemiyolojik
calismalarin képeKkler, ciftlik hayvanlar1 ve insanlarda es zamanh
olarak aragtirmalarin yapilmasina ihtiya¢ duyulmaktadir.
Képeklerin kontrol altina alinmasi, kesimhanelerin kontrolii
ve halk saghg: egitimlerine sirdirtlebilir bir sekilde devam
edilmelidir.
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Amag: Kistik ekinokokkozis (KE), helmint hastaliklar i¢inde yillardir bilinen, insan ve hayvan saghginin yan sira sebep oldugu
ekonomik kayiplar nedeniyle diilnyanin bir¢ok bslgesinde ve tilkemizde halk sagligi problemi olarak énemini koruyan paraziter bir
hastaliktir. Bu calismada Ocak 2013-Aralik 2018 tarihleri arasinda parazitoloji laboratuvarina tetkik i¢in bagvuran ve 6n tanis1 KE
olan hastalarin anti-E. granulosus-IgG antikorlarinin dagiliminin retrospektif olarak degerlendirilmesi amaclanmigtir.
Yontemler: indirekt hemagliitinasyon (IHA), indirekt flerosan antikor testi (IFAT) ve Western blot (WB) yéntemlerinde ticari
kit 6nerisine gore test prosediirii hasta numunelerinden elde edilen serumlar kullamilarak uygulanmistir. Ayrica, polimeraz
zincir reaksiyon (PZR)/QPZR testleri yapilmas: istenilen kist aspirasyon mayii, beyin omurilik sivis1 ve kan hasta materyalleri
incelenmigtir.

Bulgular: Serum 6rnekleri IHA, IFAT ve WB yéntemlerinin en az biri veya bu yontemlerin kombinasyonlari ile test edilerek,
toplam 2283 olgudan 443 olgunun E. granulosus seropozitif oldugu belirlenmistir. Dért yiiz kirk ti¢ pozitif hastanin 369'unun
(%62,03) kadin ve 330'unun (%37,97) erkek hastalardan olustugu tespit edilmistir. Bu hastalardan, IFAT ve/veya IHA testi negatif
olan 87 hastanin WB yéntemi ile test sonucunun pozitif oldugu tespit edilmistir. WB testi negatif olan 13 hastanin IFAT veya
IHA test sonuglar1 ise pozitif olarak tespit edilmistir. Her iki testin pozitif fakat WB test sonucunun ise negatif oldugu 4 hasta
saptanmugtir. Ayrica, PCR/QPCR testleri yapilan toplam 72 hastanin da 36’sinin pozitif oldugu tespit edilmistir.

Sonug: Alt1 yillik bir retrospektif tarama sonucunda olgularin %22’sinin pozitif tespit edilerek KE yayginhginin yiiksek oldugu
ve KE tanisinda tek bir testin kullaniminin yetersiz kalabilecegi, bu nedenle test kombinasyonlarinin dogru taniya ulagmada

duyarlilign ve giivenilirligi artiracagi kanaatine varilmistir.
Anahtar Kelimeler: Kistik ekinokokkozis, IHA, IFAT, WB, PCR, QPCR

ABSTRACT

Objective: Cystic echinococcosis (CE) is a parasitic disease that has been known for years in helminth diseases and it is important
as human and animal health problem in many parts of the world and in our country due to economic losses. In this study, it was
aimed to retrospectively evaluate the distribution of anti-E. granulosus-IgG antibodies in patients with pre-diagnosis of CE that
referred to parasitology laboratory between January 2013-December 2018.

Methods: Commercial kit was used for indirect hemaglutination (IHA), indirect fluorescent antibody test (IFAT) and Western
blot (WB) methods using sera from patient samples was applied according to the kit proposal. In addition, patient materials for
CAM, CSF and blood for which polymerase chain reaction (PCR)/QPCR tests were requested were examined.

Results: Sera of the patients who were tested with at least one of the IHA, IFAT and WB methods or a combination of these
methods, and 443 cases out of 2.283 cases were found to be E. granulosus seropositive. It was determined that 369 (62.03%) of 443
positive patients were female and 330 (37.97%) were male patients. Among these patients, 87 patients whose IFAT and/or IHA
tests were negative were found to have positive results with the WB method. IFAT or IHA test results of 13 patients with negative
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WB tests were found to be positive. Four patients were identified with both tests positive but WB test results negative. In addition, 36 of 72 patients who

underwent PCR/QPCR tests were found to be positive.

Conclusion: As a result of a six-year retrospective screening, 22% of the cases were found to be positive, and it was concluded that the prevalence of CE is
high and the use of a single test may be insufficient in the diagnosis of CE, therefore, test combinations will increase the sensitivity and reliability in reaching

the correct diagnosis.
Keywords: Cystic echinococcosis, IHA, IFAT, WB, PCR, QPCR

GIRiS

Insanlarda, Echinococcus cinsine ait sestodlarin larval evresi ile
enfeksiyonu sonucunda kistik ekinokokkozis (KE) gériilmektedir
(1). Bu cins i¢cinde Echinococcus granulosus (E. granulosus) en yaygin
turt temsil eder ve agirlikhi olarak etkilenen bélgeler arasinda
Akdeniz Bélgesi, Dogu Avrupa, Giney Amerika'nin baz: kisimlari,
Afrika'nin bazi kisimlari, Orta Asya ve Bati Cin bulunmaktadir.
Parazit diinya ¢apinda ciddi halk saglhig: sorunlarina, ekonomik
kaygilara ve hayat: tehdit eden hastaliklara neden olur (2,3).
Bir halk saghig: sorunu olarak KE kontroli ve insan olgularinin
azaltilmas:1 veya ortadan kaldirilmasi i¢in verilen miicadele
1960’lardan guntimuze kadar devam etmektedir (4).

Hastalik gelisimi konak tiiriine ve konaga bagl immiinolojik
faktorler gibi diger bazi faktérlere baghdir (2,5). Cins genelinde
metasestodlar, ince bir hiicre tabakasi (germinal tabaka) ile
smirlandirihir ve laminar tabaka olarak bilinen aselliler bir
yap1 tarafindan diga dogru korunur. Echinococcus cinsinin ayirt
edici 6zelligi olan laminar tabaka, stphesiz bu parazitlerin
imminokompetan memelilerin i¢ organlarinda yillar boyunca
yasama kabiliyetinin énemli bir bilegenidir (6). Laminar tabaka,
parazit tarafindan sentezlenen ve karbonhidrat agisindan
zengin bir yapidir ve E. granulosus metasestodlarinda konak
tarafindan tiretilmis kalinhik bakimindan ¢ok daha belirgin
adventisyal bir tabaka ile c¢evrelenmistir (2,5). Bu siireg
genellikle “ilerleyen tiimér benzeri bilytime” olarak adlandirilir.
Cogu durumda merkezi olarak yerlesmis nekrotik dokudan
olusan biiyiik ve heterojen bir parazitik kiitlenin ve aktif olarak
cogalan periferik alanlarin olusumuna yol acar (2). Bu nedenle
KE kronik, subakiit veya akut bir seyir gosterebilir ve erken
taninin  konmadig1 olgularda olusabilecek doku harabiyeti
ve komplikasyonlar sonucunda fatal olabilir. KE olgularinin
biytk bir kisminin asemptomatik olmasi, klinik belirtilerin
karakteristik olmamasi ve kistin geligsiminin ¢ok yavas olmasi
nedeniyle gercek yayginlik bilinmemektedir. Enzim bagh
imminosorbent deneyi (ELISA), indirekt floresan antikor
testi (IFAT), indirekt hemagliitinasyon testi (IHA), Western
blot (WB) gibi serolojik ve DNA tabanli molekiiler yéntemler
invaziv olmayan goériintilleme teknikleri ile birlestirildiginde,
tan1 ve tedavide oldugu kadar kontrol programlar: sirasinda da
izleme ve gozetim i¢in tercih edilen yaklagim olmustur (4). Bu
yontemlerin, hastalarin daha yakindan izlenerek agilar da dahil
olmak tizere uygun immunoterapétik araglarin gelistirilmesini;
parazit  yayginhigimin  degerlendirilmesini;  anti-parazit
tedavilerinin ayarlanmasini ve optimize edilmesini saglayacag:
bildirilmektedir (2).

Yapilan bu ¢aligmada Ocak 2013-Aralik 2018 tarihleri arasinda
parazitoloji laboratuvarina tetkik icin bagvuran ve 6n tanis1 KE
olan hastalarin anti-E. granulosus-IgG antikorlarinin dagilimi ve
molekiiler test verileri retrospektif olarak degerlendirilmistir.

YONTEMLER

Galismada, KE sgiuiphesiyle tibbi parazitoloji laboratuvarlarina
2013-2018 tarihleri arasinda goénderilmis ve serolojik ve/veya
molekiiler testler uygulanmis olan 2,283 hastaya ait kan, 45
hastaya ait kist aspirasyon mayii (KAM) 6rnekleri retrospektif
olarak degerlendirmistir. Retrospektif incelemeye basglamadan
once klinik aragtirmalar etik kurulundan izni alinmgtr.

Serolojik Testler

Hasta 6rnekleriyle IFAT (EuroimmunGmbH, Litbeck, Germany),
IHA (Hydatidose, FumozeLaboratories, Signes, France) ve WB
(EuroimmunGmbH, Lubeck, Germany) testleri c¢aligilmigtir.
IHA, IFAT ve WB yéntemleri i¢in ticari kit kullamilmis ve kit
prosediirii uygulanarak hasta 6rneklerinden elde edilen serumlar
test edilmigtir. Hastalardan alinan kan 6rnekleri, 1,500 rpm’'de
10 dakika santrifiij edilerek serumlar elde edilmigtir. Anti-E.
granulosus-IgG THA yéntemi i¢in U tabanh mikroplaklarda serum
sulandirmalar1 yapilarak, sensitize edilmis koyun eritrositleri
damlatilmigtir. 1/320 titre ve tzerindeki titreler icin érneklerin
pozitiflikleri degerlendirilmistir. Anti-E. granulosus-IgM IFAT
icin serum o&rnekleri, tween-20 ilaveli fosfat tamponu (PBS-T)
¢ozeltisinde vorteksleme ile 1/16 oraninda seyreltilmis ve daha
sonra ticari kit prosediiriine gére 3,500xg'de 5 dakika santrifj
edilmistir. Santrifij sonras: st kisimdan 30 pL alinarak, antijen
kapl slaytlara eklenmis ve 30 dakika oda sicakliginda inkibe
edilmigtir. Bes dakika inkiitbasyondan sonra preparatlar PBS-T
soliisyonu ile ytkanmig ve 25 pL konjuge, antijen-antikorla kaph
alanlara eklenmistir. Karanlikta oda sicakhiginda 30 dakika inkiibe
edilmis ve yikama iglemi tekrar edilmistir. Preparatlar 480 nm
dalga boyundaki floresan mikroskobu ile incelenmigtir. Anti-E.
granulosus-IgG WB testinde yikama kiivetine her hasta i¢in bir
strip konularak 2 mL yikama soliisyonuyla 15 dakika boyunca
6n yikama yapilmigtir. 1/50 oraninda sulandirlmig serumlar
striplerin tzerine 6n yikama sonrasinda eklenerek 30 dakika
calkalayicida inkiibe edilmistir. Serumlar toplandiktan sonra 3 kez
Ser dakika arayla ytkama yapilmigtir. 1/10 oraninda sulandirilmig
konjuge ile 30 dakika muamele edilmis ve tekrar ytkama yapilarak
striplere tetramethylbenzidine substrat eklenmigtir. On bes
dakika sonra substrat uzaklastirilarak bant profilleri izlenmistir.

Mikroskobik inceleme ve Molekiiler Testler

Molekiiler testler olan polimeraz zincir reaksiyonu (PZR) ve QPZR
testleri uygulanmak tzere KAM, beyin omurilik sivis1 (BOS) ve
kan érnekleri incelenmisgtir. BOS ve KAM materyali 3,000 rpm’de
10 dakika santrifiij edilmistir. DNA izolasyonu yapilmadan énce
tuptn dip kismindaki sividan direkt baki i¢in bir kismi alinarak
cengel ve protosokoleks varhigi bakimindan mikroskobik olarak
incelenmistir. Santrifiij sonras: érnekten 200 pL alinarak ticari
kit (Qiagen, Hilden, Germany) prosediiriine gére DNA izolasyonu
yapimigtir. 10 pL (2x) SYBR Green master miks (Roche,
Indianapolis, USA), F (5-CCTGAGAAACGGCTACCACT-3’) ve
R (5-TGCTGGGAGTGGGTAATTTG-3’) primerlerden 1’er pL
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(10 pmol), 5 puL DNA (15ng), 3 uL dH,O kullanilarak karisim
hazirlanmig belirlenen sicaklik déngileri ile reaksiyon QPZR
(Roche Light Cycler 480II, Mannheim, Germany) cihazinda
gerceklestirilmistir. Ornekler ayni zamanda standart PZR ile
incelenmis, PZR reaksiyonu COX-1 gen spesifik COX-1(S)-F
(5-TTTTTTGGGCATCCTGAGGTTTAT-3’) ve COX-1(S)-R
(5-TAAAGAAAGAC ATAATGAAAATG-3’) primerleriyle PZR
(Sensoquest, Géttingen, Germany) cihazinda inkiibe edilmistir.
PZR irunleri %1,5’lik agaroz jele yiiklenerek elektroferez edilmis
ve ardindan bant profilleri géruntilenmek tizere ultraviyole
altinda incelenmigtir.

istatistiksel Analiz

Veri analizi, IBM Statistical Package for the Social Sciences
(SPSS) versiyon 23 yazilimi ile yapilmigtir. IHA, IFAT, WB ve PZR
yontemleri ile tamimlayic 6zellikler siklik ve yiizdeler kullanilarak
verilmigtir.

BULGULAR

Ocak 2013-Aralik 2018 tarihleri arasinda miiracaat eden toplam
2283 olgudan 443’tniin (%19,36) E. granulosus seropozitif oldugu
tespit edilmistir. Yillar icindeki dagilimlar incelendiginde kadin
ve erkek hastalarda en disiik oranin 2013 yilinda gérildiga ve
bu oranlarin her yil giderek arttigi dolayisiyla 2018 yih icinde
miuracaat eden hasta sayisi ve pozitiflik oranlarinin hem erkek

Tablo 1. Cinsiyete ve vyillara gore E. granulosus
seropozitifligi

Cinsiyet
Yillar | Kadin Erkek

n %* %** n %* %**
2013 25 1,09 5,6 15 0,65 3,39
2014 42 1,84 9,5 19 0,83 4,29
2015 30 1,31 6,78 18 0,78 4,07
2016 27 1,18 6,0 22 0,96 4,97
2017 59 2,58 13,34 | 35 1,53 7,91
2018 92 4,03 20,81 | 59 2,58 13,34
Toplam | 275 12,03 | 62,03 | 168 7,35 37,97

*{ki bin iki yiiz seksen ii¢ olgunun tamamina gore yiizdelik oranlar, *Dort yiiz
kark ti¢ pozitif hasta sayisina gore yiizdelik oranlar

hem de kadin hastalarda diger yillara gore artig gosterdigi tespit
edilmistir (Tablo 1). Pearson ki-kare testi ile yapilan istatistiksel
analiz sonuclarina gére, tim olgular arasinda yillara gére pozitif
olgular karsilagtirildiginda, anlamh yil-x pozitif etkilesimi
bulunmusgtur (p<0,001).

Cinsiyete ve yillara gore toplam 443 pozitif hasta sayisi
tzerinden seropozitiflik oranlari degerlendirildiginde 6 yillik
suire icinde pozitif hastalarin %62’sinin kadin ve %38’inin erkek
hastalardan olustugu tespit edilmigtir ve istatistiksel olarak
kargilastirildiginda, cinsiyet-x pozitif etkilesimi bulunmustur
(p<0,001). Ayrica 2018 yihinda kadin ve erkekler arasinda E.
granulosus seropozitifligi bakimindan anlaml farkhlik oldugu
bulunmugtur (p<0,001). Ayrica Pearson ki-kare testi ile yapilan
analiz sonuglarina gore, yillara gére kadin-erkek arasinda anlamh
bir farklilik bulunmads (p>0,05). Hastalar yas arliklarina ve yillara
gore de ayrilarak incelenmistir. Buna gore; yas ortalamasinin 42
oldugu erkek ve kadin hastalarda en fazla pozitif olgunun 15-65
yas arasinda oldugu gérilmustir (Tablo 2).

2013-2018 wyillarinda miiracaat eden hastalarin serumlan
IHA, IFAT ve WB yéntemlerinin en az biri veya bu yéntemlerin
kombinasyonlar: ile test edilerek 443 olgunun pozitifligi
belirlenmigtir. Bu hastalardan, IFAT ve/veya IHA testi negatif
olan 87 hastanin WB yéntemi ile test sonucunun pozitif oldugu
tespit edilmigtir. WB testi negatif olan 13 hastanin IFAT veya IHA
test sonuglar ise pozitif olarak tespit edilmistir. Ayrica, her iki
testin pozitif fakat WB test sonucunun ise negatif oldugu 4 hasta
saptanmigtir (Tablo 3).

Serolojik incelemeler yapilmasi i¢in parazitoloji laboratuvarina
farkli kliniklerden goénderilen 6rnek sayilari tespit edilmigtir
(Tablo 4). Bu serolojik testlere ilaveten 2015 yilindan itibaren E.
granulosus spesifik primerler ile BOS, kan ve KAM 6rneklerine,
molekiiler yéntemler olan PZR ve QPZR testleri doktor istemine
bagl olarak karsilagtirmal uygulanmigtur.

Dolayisiyla, 2015-2018 yillar1 arasindaki veriler toplanmigtir.
PZR ve QPZR testleriyle bu siireler icinde miiracaat eden toplam
72 hastanin 36’simin pozitif oldugu tespit edilmistir. Yillara gore
incelendiginde, 2015 yilinda E. granulosus bakimindan PZR ve
QPZR testleri ile incelenen 7 hastadan 6’s1 pozitif bulmus ve
1 hastanin WB testi negatif olmasina ragmen PZR ve QPZR
testlerinin pozitif oldugu gérilmiigtar. 2016 yilinda ise PZR’si
ve QPZR’si yapilan 3 olgunun 2’sinde PZR, WB ve IHA testleri
negatiftir. On dért yas alti diger olgunun ise KAM materyalinden
yapilan direkt bak: sonucu negatif iken PZR ve QPZR sonuglar:

Tablo 2. Yas gruplarinda toplam kadin ve erkek pozitif hasta sayisina gore E. granulosus seropozitifligi

Cinsiyet
Villar Kadin Erkek

0-14 15-65 265 0-14 15-65 265

n | % n % n % n % n % n %
2013 1 0,22 18 4,06 6 1,35 2 0,45 10 2,25 3 0,67
2014 0 0 31 6,99 11 2,48 0 0 16 3,61 3 0,67
2015 3 0,67 23 5,19 4 0,90 1 0,22 12 2,70 5 1,12
2016 3 0,67 21 4,74 0,67 1 0,22 12 2,70 9 2,03
2017 1 0,22 47 10,60 11 2,48 2 0,45 24 5,41 9 2,03
2018 2 0,45 71 16,02 19 4,28 4 0,90 46 10,38 9 2,03
Toplam 10 | 2,25 211 47,62 53 11,96 10 2,25 120 27,08 38 8,57
Genel toplam 275, %62 168, %38
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Tablo 3. IHA, IFAT ve WB ile degerlendirilen hastalarin E. granulosus seropozitifligi

et mare)  maro  mrg  TAG mAO
n n n n n n n
- - 30 3 - - - -
2013 WB (+) - 6 - - 1 - -
WB (-) - - - - - - -
- - 22 18 2 - - —
2014 WB (+) 2 4 1 - 3 - -
WB (-) - 7 - - - -
- - 17 8 - - - -
2015 WB (+) 2 14 3 - 2 - -
WB (-) - 2 - - - - -
- - 2 - 2 - 9 -
2016 WB (+) 1 2 - - - 19 12
WB (-) - - - - - -
- - - - - - 6 -
2017 WB (+) 5 - - - 2 50 27
WB (-) - - - - — 4 =
- - - - - R 19 -
2018 WB (+) 5 - - - - 82 42
WB () - - - - - 3 -
[FAT: indirekt floresan antikor testi, IHA: indirekt hemaglitinasyon testi, WB: Western blot

pozitif olarak tespit edilmigtir. 2017 yilinda 17 hastanmin PZR
ve QPZR testleri yapilmistir. Bu hastalardan 7’si pozitif olarak
tespit edilmis ve 5 hastanin KAM materyalinin mikroskobik
incelemelerinin negatif ve 2 hastanin daha 6nce yapilan
serolojik testlerinin pozitif sonu¢ verdigi gozlemlenmigtir.
2018 yilinda direkt bakilar1 negatif olan ve PZR, QPZR testleri
yapilan 45 hastanin 22’sine sadece molekiiler testler ve 23’tine
hem molekiiler testler hem de serolojik testler olan WB ve
IHA testlerinden biri yapilmistir. Kirk bes hastanin 22’si PZR,
QPZR testleri pozitif olup, bu hastalardan ayni anda 10’'unun
seroloji testleri yapilirken 12 hastanin seroloji testleri doktor
istemine baglh olarak yapilmamistir. PZR, QPZR pozitif olan
bu hastalarin 6’sinin seroloji testlerinin pozitif, 4'uniin seroloji
testlerinin negatif oldugu tespit edilmistir. Kirk bes hastadan
molekiiler test sonuglari negatif olan 23 hastanin 6’sinin WB
testi pozitif, 7’sinin WB testi negatif tespit edilmis ve 10’unun

Tablo 4. Seroloji laboratuvarina en ¢ok 6rnek goénderen

klinikler ve hasta sayilar1

Béliim ad Toplam Pozitif
hasta say1s1 | hasta sayis1

Genel cerrahi poliklinigi 727 215
Gastroenteroloji poliklinigi 533 64

Gogiis hastaliklar poliklinigi 412 37
Enfeksiyon hastaliklar1 poliklinigi 96 19

Uroloji poliklinigi 93 13

Pediyatri gastroenteroloji poliklinigi | 70 12

Diger poliklinikler 352 83

Toplam 2,283 441

ise seroloji testleri doktor istemine bagh olarak yapilmamigtir

(Tablo 5) (Sekil 1, 2).

TARTISMA

KE hastaligi, diinya ¢capinda ekonomik ve medikal etkisi olan bir
zoonozdur. Tibben énemli KE tanisi, cesitli organlar: enfekte
olan hastanin anamnezine, klinik semptomlara, gériintileme
teknikleri ile belirlenen morfolojik degisikliklere ve serolojik
olarak dogrulanmasina dayanmaktadir. Serolojik tani sadece
erken doénemde enfeksiyonun tespitinde degil, ayrica opere
edilen ve ila¢ tedavisi alan hastalarin uzun dénemli takibinde
de 6nemlidir. KE'ye kars1 olusan antikor yamitinin derecesi;
kistin konumu ve kalsifikasyon derecesi ile iligkilidir. Genellikle

Tablo 5. PZR ile degerlendirilen érneklerin seropozitiflikleri

. Molekiiler | Serolojik testler (anti-E.
Yillay :’)':"ekt testler granulosus IgM)
aK1
PZR/QPZR | WB IHA
P |0 6 - -
2015
N |7 1 1 -
P |0 1 0 0
2016
N |3 2 2 2
P |0 7 1 2
2017
N |17 10 5 8
P |0 22 12 -
2018
45 23 11 2
P: Pozitif, N: Negatif, PZR: Polimeraz zincir reaksiyonu, IHA: Indirekt
hemagliitinasyon testi, WB: Western blot
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karaciger kistleri, akciger kistlerine gére daha yiitksek bir
antikor yanit1 tiretmektedir. Tibbi géruntileme teknikleri ile
serolojik testler, kistin dogas1 hakkinda ve cerrahi miidahale
konusuyla ilgili yararli ve tamamlayia bilgiler vermektedir
(7). Parazit antijenlerinin kan grubu antijenleri ile benzerligi
yalana pozitiflige yol acabilmekte ve kanda serbest halde
bulunan az miktardaki parazit antijenleri ise yalanci negatiflige
neden olabilmektedir. Dolayisiyla, kandaki antikor titresinin
smirda veya negatif gorildugi hastalarda spesifik antijenlerin
tayininde test kombinasyonlar: ile enfeksiyonun gésterilmesi
6nemlidir (8).

Echinococcus tiirlerinden diunyada en yaygimi ve KE etkeni
olan E. granulosus'a Gronland ve izlanda disinda diinyanin
hemen her bélgesinde rastlanmaktadir. KE Turkiye'de yaygin
olarak gérillmektedir (9). Aydin ilinde yapilan bir ¢alismada,
2005-2017 yillar1 arasinda incelenen 3,446 serum oOrneginin
1,104a pozitif olarak ELISA yéntemiyle saptanmustir. %58’i
kadin, %42’si erkek olan olgularin %81,8'inde karaciger kistleri
ve %6,1'inde akciger kistlerinin oldugu tespit edilmigstir (10).
ELISA ve immiinografi yontemleri ile KE siipheli 120 hastanin

serumlarinda antikor varhiginin karsilagtirmali aragtirildig:
bir bagka calismada 32 (%26,6) olgunun her iki yéntemden
biriyle pozitif oldugu tespit edilmistir (11). Tki bin alt1 yiiz
kirk iki hastaya ait kan o6rneklerinin ELISA yéntemiyle KE
bakimindan degerlendirildigi bagka bir calismada, 801 olgu
(%30,3) seropozitif bulunmustur. Erkeklerin %31,9'u kadinlarin
%29'u pozitiftir. Pozitif saptanan hastalar patolojik olarak
teyit edilmistir (12). Kayseri'de 1999 ve 2004 yillar1 arasindaki
hastane kayitlarina gére KE'nin degerlendirildigi bir ¢aligmada,
330u (%42,2) erkek ve 369'u (%52,8) kadin olmak tizere 699
olgu pozitif olarak saptanmigtir (13). Bu ¢aligmada ise mevcut
caligmalarla paralel olarak IHA, IFAT ve WB test sonuglarina
gore, miiracaat eden 2,283 olgu arasinda kadin olgularin (274,
%12,03) seropozitifliginin erkek olgulardan (168, %37,95) daha
yitksek oldugu tespit edilmigtir. 2006-2016 yillar1 arasinda
yapilan retrospektif bir calismada 50 ¢ocuk hastanin KE tanisiyla
takibi yapilmig ve bu ¢ocuk hastalardan 33’uniin erkek oldugu
gorilmustir. Hastalarin 35'i kentsel, 15’1 kirsalda yagsamaktadir.
Bu hastalarin arasinda ¢ogunlugu akciger tutulumu olmak tizere
karaciger ve diger organ tutulumlarinin oldugu da tespit edilen

2 101112 13

Sekil 1. Echinococcus granulosus PZR jel géruntiisiy; P: pozitif kontrol; N: Negatif kontrol; M: 100 b¢ DNA ladder,1-13: Hastalara ait

PZR urtinleri

PZR: Polimeraz zincir reaksiyonu

Amplification Curves

26.680

24180

21.680

19.180H

510)

> 16,6801
14.180]
11,660

9.180

Fluorescence (465

£.680

4180

1.680

-0.8204

Sekil 2. QPZR ile pozitif saptanan hastalarin amplifikasyon egrileri; P: pozitif kontrol, N: Negatif kontrol, HO: Hasta 6rnegi
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bulgular arasindadir (14). Calismamizda, 0-14 yas araliklarinda
toplam 20 ¢ocuk hasta oldugu bunlarin egit sayida kiz ve erkek
hasta olduklar1 belirlenmigtir. Ayrica, gégiis cerrahisinden
miracaat eden 412 hastanin serolojik yontemlerle incelenmesi
sonucunda 37’sinin akciger KE’si bakimindan pozitif oldugu
tespit edilmistir. Corum’da KE 6n tanisi ile bagvuran hastalarin
radyolojik, biyokimyasal ve serolojik olarak degerlendirildigi
bir calismada, seropozitif oldugu tespit edilen hastalarin
disinda 3 hastanin radyolojik veriler ile incelenerek pozitif
oldugu tespit edilmistir. Hastalarin cogunlugunun genel cerrahi
kliniklerinden bagvurdugu, sonra bunu enfeksiyon hastaliklar
ve gastroenteroloji polikliniklerinin takip ettigi tespit
edilmigtir (15). Bu calismada ise hastalarin ¢ogunlugu genel
cerrahi poliklinigi basta olmak tzere sirasiyla gastroenteroloji,
gogus hastaliklar, enfeksiyon hastaliklari, troloji, pediyatri
gastroenteroloji ve diger polikliniklerden miracaat ettikleri
gozlemlenmisgtir. Turkiye Halk Sagligi Kurumu Ulusal Parazitoloji
Referans Laboratuvarrnin yaptig1 bir ¢alismada, 2,921 hastaya
ait serumlar ELISA, THA ve WB testleri ile incelenmistir.
Orneklerden 439'u en az bir yontemle pozitif bulunmustur. On
bir bin yiiz yetmis yedi erkegin 153’11 (%13), 1,744 kadinin 286’s1
(%16,4) pozitiftir. ELISA ve IHA sonuglar1 arasinda %91,4; WB
ile diger testler arasinda %89,7 oraninda uyum oldugu tespit
edilmigtir. Pozitifliklerin WB yéntemi ile dogrulanmasimin
daha dogru sonuglarin elde edilmesinde yardimci olacag:
savunulmustur (16). Yukarda bahsedilen farkli yorelerde ve
laboratuvarlarda yuritilen bu ¢aligmalarin sonuglarina gore,
Turkiye'de 6nemli bir saglik sorunu olan kist hidatigin tanisinda
hassasiyeti yiiksek, giivenilir yéntemlerin énemi artmaktadir.
Bu calismada, IHA, IFAT ve WB testleri ile incelenen olgularin
alt1 y1l boyunca tutulan kayitlar: retrospektif olarak taranmgtir.
Alt1yillik siire icinde incelenen olgulara bakildiginda 87 hastanin
IHA ve/veya IFAT yoéntemleri ile negatif olmalarina ragmen
WB yoéntemi ile pozitif oldugu saptanmistir. Buna ilaveten,
IHA veya IFAT yoéntemlerinden biri ile pozitif olarak tespit
edilmis 13 hasta ise WB testi bakimindan negatiftir. Bu durum,
kullanilacak diger serolojik yéntemlerin sonucuna bakilmaksizin
WB testinin ¢alisilmas: gerektigini ve WB testinin diger serolojik
testlere nispeten daha duyarli olmasina ragmen karsilagtirmali
sonuclarin daha givenilir oldugunu géstermektedir. Ayrica,
seroloji testlerinde kullanilmasi uygun olmayan BOS, KAM gibi
materyaller ile yapilacak direkt baki yontemlerinin de yetersiz
kalmasi, aragtirmaciyr daha givenilir olan molekiiler testlere
yonlendirmektedir. Bu gibi durumlarda molekiiler test sonuglari,
ayni hastalarin serumlariyla yapilan serolojik testlerle birlikte
degerlendirildiginde PZR ve QPZR sonuglarinin daha duyarh
oldugu gézlemlenmigtir. Molekiiler testler ile kargilagtinldiginda
ise seroloji tabanli test sonuglari yamiltici olabilmektedir.
Hastaligin tanisinda molekiiler yéntemler uygulanarak hem
cerrahi mudahale gerektiren riskli durumlarda hem de opere
edilen hastalarin takibindeki siipheli durumlarda uygun tedavi
protokolleri veya girisimsel yaklagimlar belirlenebilecektir.

SONUC

Bu ¢aligma, alt1 yallik bir retrospektif tarama sonucunda olgularin
%22’sinin pozitif tespit edilerek yéremizde KE yayginliginin
yitksek oldugunu géstermektedir ve hasta sirasi nedeniyle uzun
stireli beklemelere neden olan radyolojik yéntemlere kiyasla daha
pratik olan ve kisa siirede sonug veren serolojik veya molekiiler

testlerin  kullanimini  énermektedir. Ayrica, KE tanisinda
tek bir serolojik testin kullaniminin yetersiz kalabilecegi,
molekiiler testler olan PZR ve QPZR testler ile bu sonuclarin
desteklenebilecegi, bu nedenle test kombinasyonlarinin dogru
tamiya ulagsmada duyarlih@ ve giivenilirligi artiracag kanaatine
varilmigtr.

*Etik

Etik Kurul Onay1: Retrospektif incelemeye baglamadan énce
klinik aragtirmalar etik kurulundan izni alinmigtir.

Hasta Omnayn: Calismada, KE stphesiyle tibbi parazitoloji
laboratuvarlarina 2013-2018 tarihleri arasinda gonderilmis ve
serolojik ve/veya molekiiler testler uygulanmis olan 2,283 hastaya
ait kan, 45 hastaya ait kist aspirasyon mayii (KAM) 6rnekleri
retrospektif olarak degerlendirmistir.
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0z
Amag: Kistik ekinokkozis (KE), iilkemizde 6zellikle hayvanlarda ¢ok yaygin olmasi nedeniyle, hem insan saghg: hem de
hayvanclik yéniinden énemli bir zoonozdur. Bu ¢alismada hastanemizin mikrobiyoloji laboratuvarina KE siiphesiyle génderilen

hasta serumlarinda ¢alisilan indirekt hemaglitinasyon (IHA) test sonuglarimin geriye déniik olarak degerlendirilmesi
amaglanmgtir.

Yontemler: Ocak 2013-Aralik 2020 tarihleri arasinda 1,607 hastada anti-E. granulosus immiinoglobulin G antikorlarinin varhg
laboratuvarimizda arastirilmigtir. Hastalarin sosyo-demografik 6zellikleri ve radyolojik veriler hastane otomasyon sisteminden
taranarak elde edilmistir.

Bulgular: Yaglar1 1-96 arasinda (yas ortalamas: 45,26+19,91) degisen toplam 1,607 hastanin 244i (%15,18) pozitif, 78’1
(%4,86) ara deger ve 1,285’1 (%79,96) negatif saptanmis olup; 963’ (%59,9) kadin, 644’1 (%40,1) erkekti. IHA testine gére
1/320 ve tizeri sonuglar pozitif olarak degerlendirilmistir. Yiiz altmis dért olgunun radyolojik verileri ile anti-E. granulosus IgG
antikor titreleri karsilastirldiginda; negatif olarak degerlendirilen (1/80) 21 hastanin %28,6’sinin radyolojik bulgularinda
karacigerde kistik lezyonlar mevcut iken, 1/160 titrede (ara deger) 78 hastanin %46,2’sinde ise farkli bolgelerde kistik lezyonlar
tespit edilmigtir.

Sonug: Hastalarin serolojik sonuglar1 yorumlanirken, titre degerinin yani sira hastanin klinik ve radyolojik bulgularinin da
degerlendirmeye dahil edilmesi, miimkinse ELISA gibi diger bir serolojik yontem ile birlikte kullanilmasiyla, KE hastalarinin
tan1 ve tedavisine destek saglanabilecegi degerlendirilmektedir.

Anahtar Kelimeler: Kistik ekinokokkozis, Echinococcus granulosus, indirekt hemaglutinasyon testi (IHA), prevalans

ABSTRACT

Objective: Cystic echinococcosis (CE) is prevalent, especially in animals in Turkey and stands as a significant zoonose. In this
study, we aimed to retrospectively evaluate the indirect hemagglutination (IHA) tests results performed on samples of CE
suspected patients in microbiology laboratory of our hospital.
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Methods: One thousand six hundred-seven files of patients admitted to hospital between January 2013 and December
2020 were examined for the presence of anti-E. granulosus immunoglobulin G antibodies. The patient’s socio-demographic
characteristics and radiological data were obtained from the hospital automatization system.

Results: A total of 1.607 file records; 644 (40.1%) males and 963 (59.9%) females, aged between 1-96 years (average
45.26+19.91) were examined. It was found that 244 (15.18%) of the patients were positive, 78 (4.86%) were determined at an
intermediary value and 1.285 (79.96%) were negative. According to the IHA method a titer of 1/320 and above were evaluated as
positive. Compared to anti-E. granulosus IgG antibody titers 164 radiological data; while 28.6% of 21 patients who are evaluated
as negative (1/80) and 46.2% of 78 patients who were evaluated as intermediary titer (1/160) had cysticlesion in the radiological
findings.
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Conclusion: Based on the data, it is suggested that while interpreting the patient’s serum antibody titers, patient’s clinical and radiological findings
should also be taken into account. If possible, it should be used along with another serological method like ELISA to assist CE patient’s diagnosis and

treatment.

Keywords: Cystic echinococcosis, Echinococcus granulosus, indirect hemagglutination assay (IHA), prevalence

GIRiS

Kistik ekinokokkozis (KE); Echinococcus granulosus (E. granulosus)
isimli sestod larvasi tarafindan ¢ogu memeli tirlerinin ig
organlarinda kist olusumu ile karakterize zoonoz bir hastaliktir
(1). Ulkemizde en sik raslanilan E. granulosus olmasina ragmen
E. multilocularis olgular1 da bildirilmektedir. E. granulosusun son
konag: olan kopeklerin digkis: ile atilan yumurtalar hem ¢iftlik
hayvanlar1 hem de insanlardaki enfeksiyonlarin asil kaynagidir.
Insanlar enfekte képeklerin diskisinda bulunan yumurtalarin
direkt veya kontamine olmus gidalarla alinmas:i ile enfekte
olmaktadir. Hastalik insan ve hayvan saghgini olumsuz yénde
etkileyerek morbidite ve mortalitenin yaninda biiyiik ekonomik
kayiplara da sebep olmaktadir. Hastalik diinyada ve Tirkiye'de
oldukea énemli bir halk saglig: problemidir (2-4).

KE’ye o¢zgi genellikle herhangi bir klinik bulgu olmamakla
birlikte, kistin lokalizasyonu ve biyuklugine gore parazit
farkli semptomlarla kendini gosterebilmekte veya hi¢ bulgu
gorilmemektedir (5). Hastalarin klinigi kistin biyiklugi,
yerlestigi organ, kistin patlamasi ve immiinolojik cevaba gore
degisir. Kucuk ve iyi kapsulla kistler kalsifiye olup yillarca
asemptomatik kalabilir. En sik karaciger ve akcigerler tutulurken
nadir olarak kaslar, kemik, bébrek, beyin, dalak gibi organlar: da
tutulabilir. Kistlerin ¢ogu asemptomatiktir ve spontan olarak
gerileyebilir (3,6). Hem KE hem de alveolar ekinokokkozis
tedavisi genellikle pahali ve karmasiktir, bazen kapsaml cerrahi
ve/veya uzun sireli ila¢ tedavisi gerektirmektedir. Gunimizde
KE tedavisi icin 4 secenek onerilmektedir: 1. PAIR teknigi ile
hidatik kistlerin perkiitan tedavisi, 2. Ameliyat, 3. Anti-enfektif
ilac tedavisi, 4. izle ve bekle (7).

Radyolojik goriintileme yontemleri KE tamisi i¢cin 6nemli oldugu,
sadece goruntileme yéntemi kullanilmasinin, yer kaplayan diger
lezyonlarla ayiria tanisinda yetersiz kalabilecegi, sadece serolojik
testler kullanilmasimin da kisisel immtn yamit farkliliklar: ve
capraz reaksiyon gibi nedenlerden é6tiiri kisithliklar: olabilecegi
digiintlirse, iki tani yonteminin birlikte kullanilmasinin
gerektigi bildirilmektedir (8). En sik kullanilan serolojik testler;
indirekt hemagliitinasyon (IHA), ELISA, indirekt floresan
antikor ve spesifik IgG antikorlarini tespit eden immiinoblotlama
testleri tam1 koymada, taniyr dogrulamada ve yapilan girisimler
sonrasinda hastalarin izlenmesinde yararli oldugu bildirilmektedir
(9-11). KE, Antarktika hari¢ her kitada gériilmekle birlikte,
AE kuzey yarimkirede 6zellikle Cin, Rusya, Avrupa ve Kuzey
Amerika kitasinda sinirhdir. Diinya Saghk Orgiitii verilerine gére
diinyada KE ve AE hastaliklarundan yilda yaklagik 19.300 6lim
gorilmektedir. KE'nin Tiirkiye'deki prevalansina iligkin verilerin
¢ogu hastane kayitlarina veya bildirilen olgulara dayanmakta ve
gercegi yansitmamaktadir. Saghk Bakanliginma bildirilen olgu
sayis1 (2008-2012 yillari arasinda) 1,802 iken; Sosyal Giivenlik
Kurumu verilerine gére bu siire icinde KE nedeniyle 32.261 hasta
tedavi gérmug, 12.556 hastaya ise cerrahi girisim uygulandig:
bildirilmektedir (7,12).

Bu caligmada, KE 6n tanisi ile hastanemize bagvuran hastalarin
serolojik sonuglarini radyolojik veriler ile birlikte retrospektif
olarak degerlendirmeyi ve ilimizde bizden énce yapilan ¢aligmanin

sonuglar1 arasinda bulunabilecek farkliliklar: ortaya koymay:
amagcladik.

YONTEMLER

Ocak 2013-Aralik 2020 tarihleri arasinda Adiyaman Universitesi
Egitim ve Aragtirma Hastanesi'ne farkli poliklinik ve servislerden
gonderilen toplam 1,607 olgunun serum 6rneklerinde ticari IHA
(Fumouze Laboratories, Fransa) ile spesifik anti-E. granulosus
IgG antikorlarinin varlig: arastirildi. Hastalardan alinan kanlarin
santrifiij edilmesiyle elde edilen serumlar 1/40 oraninda dilie
edildi. Mikropleytin her kuyucuguna 50 pL fosfat buffer dagitildi.
[k kuyucuga diliie edilmis hasta serumundan 50 pL eklendi. Daha
sonra birinci kuyucuktan altina kuyucuga kadar 50 pL aktarilip
son kuyucuktan 50 pL atildi. Bu iglemden sonra 1/80-1/2,560
arasindaki oranlarda serum diliisyonlar: elde edildi. Son olarak,
her bir kuyucuga 17 pL duyarhilagtirilmis (tannik asit ile) koyun
eritrositleri ilave edildi ve oda 1sisinda ve karanlik ortamda
iki saat inkiibe edildi. Kuyucuklarin dip kisminda genis halka
seklinin gorilmesi pozitif, nokta seklinde ¢6kme negatif olarak
degerlendirildi. Kit prosediriine uyularak, >1/320 serum titreleri
pozitif, =1/160 ara deger, <1/80 negatif kabul edildi. Hastalarin
sosyo-demografik &zellikleri, kist lokalizasyonu ve radyolojik
veriler hastane otomasyon sisteminden taranarak retrospektif
olarak aragtirildi.Caligmamiz 21.07.2020 tarih 2020/7-9 karar
sayisi ile Adiyaman Universitesi Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurul tarafindan onayland.

istatistiksel Analiz

Nicel veriler ortalama ve standart sapma, nitel veriler ise say1 ve
yizde ile verildi. Verilerin istatistiksel analizinde ki-kare testi
kullanildi. Anlamhlik dizeyi 0,05 olarak kabul edildi. Analizlerde
IBM SPSS Statistics 26.0 programi kullanilda.

BULGULAR

Yaslar1 1-96 yas arasinda (yas ortalamas: 45,26+19,91) degisen
1,607 hastanin IHA test sonucunda 244t (%15,18) pozitif, 78’
(%4,86) ara deger, 1,285’1 (%79,96) negatif saptanmis olup, 963’
(%59,9) kadin, 644’11 (%40,1) erkeklerden olusmaktadir. THA testi
ile IgG antikor varlig saptanan 244 hastanin 153’ti (%62,7) kadin,
91’1 (%37,3) erkek olarak belirlendi (Tablo 1). Antikor varligi ve
cinsiyet a¢isindan istatistiksel olarak anlamli fark bulunmustur
(ki-kare test; p<0,001). Anti-E. granulosus IgG antikorlari saptanan
olgularin yillara gére dagilimi ise Sekil 1’de gosterilmistir. KE 6n
tanili olgulara ait serolojik test sonuglar1 Tablo 2'de gosterildi.
Hastalarin yas ve cinsiyete gére dagilimi incelendiginde en yiksek
seropozitiflik oraninin kadinlarda 46-60 yaslar1 arasinda %27,5
oraninda, erkeklerde ise, (16-30 ve 31-45) yas araliginda her
ikisinde de %24,2 oraninda bulundu (Tablo 3). Parazitin yerlegtigi
lokalizasyona gore incelendiginde; radyolojik bulgular1 olan ve
seropozitif olan 165 olguda en sik tutulan organlar sirasiyla 146
(%88,5) karaciger, 9 (%5,5) multipl kistler (2 hastada akciger
ve karaciger, 2 hastada karaciger ve dalak, 1 hastada karaciger-
akciger-dalak, 1 hastada karaciger-dalak-bébrek-pankreas, 1
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Tablo 1. IHA sonuglarinin cinsiyete gére dagilimi

IHA Pozitif ::?er Negatif Toplam

Cinsiyet | n (%) n (g% ) n (%) n (%)

Kadin 153 (62,7) | 48 (61,5) 762 (59,3) 963 (62,7)

Erkek 91 (37,3) 30 (38,5) 523 (40,7) 644 (37,3)

Toplam 244 78 (100,0) | 1,285 (100,0) | 1,607 (100,0)
(100,0)

IHA: Indirekt hemagliitinasyon

Tablo 2. KE ¢n tanih hastalarin serolojik olarak

degerlendirilmesi

Diliisyon Ornek sayis1 %
1/80 21 6,1
1/160 78 22,7
1/320 59 17,2
1/640 63 18,4
1/1,280 89 25,9
1/2,560 18 5,2
>1/2,560 15 4,4
Toplam 343 100
KE: Kistik ekinokokkozis

Tablo 3. Pozitif olgularin yas gruplari ve cinsiyete gore
dagilimi

hastada karaciger-dalak-bébrek, 1 hastada lumbosakral ve gluteal
bolge, 1 hastada tum mediasten ve kardiyak yapilarda) ve 6
(%3,6) akciger oldugu gériildu (Tablo 4). Radyolojik verilerine
ulagabildigimiz 164 olgunun anti-E. granulosus IgG antikor tireleri
kargilastinldiginda; 1/80 titre ile negatif olarak degerlendirilen
21 olgunun 6’'sinda (%28,6) radyolojik incelemede karacigerde
kistik lezyonlarin mevcut oldugu, 1/160 titrede tespit edilen 78
olgudan ise 36’sinda (%46,2) ise karaciger-dalak-pelvik-akciger
olmak tzere farkl bolgelerde kistik lezyonlarin oldugu goruldi.

TARTISMA

Guniimuzde gelismis iilkelerde pek rastlanmayan KE, yurdumuzda
biiyiik bir kesimin hayvancilikla ugragmas: ve gerekli 6nlemlerin
alinmamasi nedenleriyle gerek koyun, sigir gibi hayvanlarda,
gerekse insanlarda son derece yaygin bir hastaliktir ve 6nemli
bir saglk sorunu olusturmasinin yaninda, énemli ekonomik
kayiplara da yol agmaktadir (2). Diinya Saghk Orgiitii'niin
enfeksiyonun endemik oldugu bélgelerde her yil 100.000 kisiden
50’den fazla insam enfekte ettigi ve Arjantin’in bazi bélgeleri, Orta
Asya, Cin, Dogu Afrika ve Peru'da prevalansin yiksek oranlara
(%5-10) ulagtig1 ifade edilmektedir (7). Tirkiye'de KE bildirimi
zorunlu bulagicr hastaliklar arasinda yer almasina kargin, yapilan
calismalar ¢ogunlukla hastane kayitlarina ya da retrospektif
caligmalara dayanmakta olup, mevcut prevalansin gercegin ¢ok
altinda oldugu bildirilmektedir (12,13).

KE'ye yonelik en degerli epidemiyolojik veriler, aktif stirveyans
yontemiyle ve ultrasonografi kullanilarak yapilan taramalarla
iken, tlkemizde yapilan caligmalar ¢cogunlukla seroloji, radyoloji

Tablo 4. KE tams: kesinlesen olgularda parazitin yerlestigi
organa gore dagilimi

Cinsiyet Erkek Kadin Toplam Yerlestigi organ Olgu says1 %
Yas n (%) n (%) n (%) Karaciger 146 88,48
0-15 8(8,8) 6(3,9) 14 (5,7) Akciger 6 3,64
16-30 22 (24,2) 36 (23,5) 58 (23,8) Dalak 3 1,82
31-45 22 (24,2) 39 (25,5) 61 (25,0) Miyokard 1 0,61
46-60 20 (22,0) 42 (27,5) 62 (25,4) Multipl kistler 9 5,45
>60 19 (20,9) 30 (19,6) 49 (20,1) Toplam 165 100
Toplam 91 (100,0) | 153 (100,0) 244 (100,0) KE: Kistik ekinokokkozis
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ve patoloji sonuglarina gore geriye dénitk hastane kayitlarindan
elde edilmektedir (12). Guniimiizde KE tanisinda daha ¢ok
hasta serumunda 6zgiil antikorlar1 saptamak icin ELISA ve IHA
testleri en duyarl ve 6zgil testler oldugu bildirilmektedir. IHA
testinin, ekinokokkoz tanisinda %70-97 arasinda duyarlilikta
sonuglar verdigi, kistin lokalizasyonuna gére antikor yanitinin
degistigi, akciger kistlerinde serolojik testin duyarliliginin
azaldig bildirilmektedir (13-15). Ayrica, ekinokok tirii ile ortak
antijenler nedeniyle bazi paraziter enfeksiyonlarda yalana
pozitiflik gérillmektedir (16,17). KE tanisinda en avantajli tarama
yontemi ultrasonografi (USG) olup, klinisyenlere kistlerin yeri,
sayis1 ve buyiiklugii gibi bircok konuda bilgi vermesinden dolay:
bilgisyarli tomografi (BT) veya manyetik rezonans gériintilleme
(MRG) yontemlerinde daha ustindir (18,19). Yazar ve ark. (14)
2001-2005 yillar: arasinda yaptig1 calismada, tilkemizdeki cografik
bolgelere bagh farklilik gostermekle birlikte seroprevalansin
%2,75 ile %38,57 arasinda degistigi gosterilmistir. IHA testi ile
yapilan bazi seroprevalans caligmalarinda; Adiyaman'da %20,5
(13), Ankara'da %14 (20), Konya'da %25,1 (21) iken, ELISA testiile
Aydin’da %32 (22), [zmirde %17 (23) oraninda anti-E. granulosus
IgG pozitifligi bildirilmistir.

Calismamizda THA testi ile 1,607 olgudan 244’iinde (%15,18)
parazite 6zgii IgG antikorlar1 saptanmustir. iki yiiz kirk dért
(%100) olgu igerisinden; 165 (%67,6) olgunun radyolojik ve
serolojik sonucu ile uyumlu, 23 (%9,4) olguda 6n tani ve seroloji
uyum gostermis radyolojik bulgulari bulunamamis, 56 (%23)
olguda ise goruintilleme ya da 6n tan olmaksizin sadece serolojik
olarak pozitif bulunmustur. Ayrica, serolojik titre ile radyolojik
bulgular kargilagtinldiginda; 1/80 titre ile negatif olarak
degerlendirilen hastalarin %28,6’sinda radyolojik verilerinde
karacigerde, 1/160 titrede ise (ara deger) tespit edilen hastalarin
%46,2’sinde karaciger, dalak, pelvik, ve akciger olmak tizere farkh
bélgelerde kistik lezyonlarin oldugunu tespit ettik. Hastanemizde
kullandigimiz ticari kiti kullanan hastanelerde klinisyenlerin KE
tanisinda serolojik test sonuglarini, hastanin klinik ve radyolojik
bulgular: ile birlikte degerlendirilmesi kanisindayiz.

Turkiye'de yapilan aragtirmalarda hastaligin cinsiyet ve meslek
gruplarina gére siralandiginda kadinlarda (ev hanimi) daha fazla
goruldugi rapor edilmistir. Caligmamizda seropozitif olgularin
%62,7’sinin kadin oldugu, yapilan calismalarla benzer oldugu
gorilmektedir (21,23).

Calismamizda en yiiksek seropozitivite oranina sahip yas aralig:
erkeklerde (16-30 ve 31-45 yas araliklarinda) her iki grupta da
%24,2, kadinlarda 46-60 yas araliginda %27,5 oraninda saptandu.
Cahsmalarda bu yas araliginin %37,7 ile 41-65 yas arahigi, diger
bir caligmada kadinlarda 41-60 yaslar1 arasinda %86,6 oraninda
erkeklerde ise, 20-30 yas araliginda %40 oraninda oldugu tespit
edilmigtir (8,23). Yas dagilminin hastaligin yavas seyirli bir
enfeksiyon olmas: nedeniyle ¢ocukluk ¢aginda alinan parazitin
ileri yaglarda bulgu vermesinden kaynaklanmig olabilecegi
diistiniilmektedir.

KE'nin organ tutulumu agsindan degerlendirildiginde yapilan
caligmalarda en sik karaciger oldugu bunu swrasiyla akciger ve
daha dusiik oranlarda diger organlarin izlendigi bildirilmektedir
(2,24). Sayg1 (25), 6,234 olguda organ tutulumunun %51,70’inin
karaciger, %38,8'inin akciger ve %2,98 ile diger dokularda
(dalak, bébrek, beyin, periton, kas ve kemik) oldugunu rapor
etmigtir. Ertabaklar ve ark. (22) KE'li olgularin %81,8'inde sadece
karacigerde, %6,1’inde ise akciger ve karacigerde beraber olarak,
%6,1’inde ise sadece akcigerde ve daha dusiik oranlarda diger

organlarda (dalak, bobrek, karaciger-dalak, karaciger-akciger-
dalak, karaciger-bébrek, karaciger-dalak-bébrek) kist saptandigini
bildirilmektedir. Aragtirmamizda hidatik kistlerin en fazla %88,48
ile karaciger, %5,45 ile multipl kistler (dalak, bébrek, pankreas,
mediasten, kardiyak, lumbosakral ve gluteal bélge), %3,64 akciger
yerlesimli oldugu goriildi.

SONUC

Galismamizda ilimizde KE prevalansimin diger c¢alismalara
gore daha dustk oldugunu tespit ettik. IHA testi, ucuz ve
kolay uygulanabilir olmasi, tedavi 6ncesi ve sonrasi antikor
diizeylerinin izlenmesine imkan vermesi gibi avantajlari nedeniyle
hastanemizde KEnin serolojik tamisinda tek yontem olarak
kullanilmaktadir. Hastalarin serolojik sonuglarini yorumlarken
titre degeri yani sira hastanin klinik ve radyolojik bulgulariyla
birlikte kesin tamiya gidilmesi, miimkiin ise ELISA gibi farkl bir
serolojik testin gtipheli hastalarin degerlendirilmesinde birlikte
kullanilmasinin daha uygun olacag: kanaatindeyiz.
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Primary Soft Tissue Hydatid Cysts
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ABSTRACT

Objective: Hydatid cyst disease is a helminthic infection caused by Echinococcus granulous, which is encountered with cysts in
many organs, especially the liver and lungs. Soft tissue and intramuscular hydatid cyst are rare even in endemic countries. It is
challengig to distinguish subcutaneous and intramuscular hydatid cysts from soft tissue tumors. This study aimed to present
the clinical features of primary soft tissue hydatid cyst cases without liver and lung hydatid cyst in the Southeast Anatolian
region, where hydatid cyst disease is endemic.

Methods: Patients admitted to the Sanlurfa Training and Research Hospital General Surgery and Orthopedics and Traumatology
Outpatient Clinic between September 2018 and December 2019 with complaints of pain and/or swelling under the skin and soft
tissue were evaluated. After the examinations, the records of the patients who were operated on with a pre-diagnosis of hydatid
cyst and whose histopathologic evaluation was reported as a hydatid cyst were reviewed retrospectively.

Results: Eight patients were included in the study. The mean age of the patients was 39.75+14.80 years. Lesions were located in
neck (12.5%), left thoracic posterior area (25%), gluteus (25%), thigh (12.5%), right upper quadrant of abdominal wall (12.5%),
and under the right clavicle (12.5%). When imaging methods were examined, ultrasonography was performed in 7 patients
(87.5%), chest computed tomography was performed in 1 patient (12.5%), and magnetic resonance imaging was performed in
2 patients (25%).

Conclusion: Diagnosis of hydatid cyst should be considered in the differential diagnosis of soft tissue tumors in countries of
endemic regions for hydatid cyst disease such as Southeastern Anatolia Region, Turkey.

Keywords: Echinococcus granulosus, hydatid cyst, soft tissue mass
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Amag: Kist hidatik hastalig, basta karaciger ve akciger olmak tizere bircok organda kistlerle karsimiza ¢ikan, Echinococcus
graniilosus kaynakli helmintik bir enfeksiyondur. Yumusak doku ve kas ici kist hidatik, endemik iilkelerde bile nadirdir. Deri
alt1 ve kas ici kist hidatikleri yumusak doku timérlerinden ayirt etmek zordur. Bu ¢calismada, kist hidatik hastaliginin endemik

oldugu bélgemizde karaciger ve akciger kist hidatik éykiisii olmayan primer yumugak doku yerlesimli kist hidatik olgularinin
klinik 6zelliklerinin sunulmasi amag¢lanmisgtir.

Yontemler: Eylil 2018 ile Aralik 2019 tarihleri arasinda $anlurfa Egitim ve Aragtirma Hastanesi Genel Cerrahi ve Ortopedi
ve Travmatoloji Polikliniklerine deri altinda ve yumusak dokuda ele gelen kitle, agr1 ve sislik sikayeti ile bagvuran olgular
degerlendirilmigtir. Yapilan tetkikler sonras: kist hidatik 6n tamsiyla ameliyata alinan ve patoloji sonucu kist hidatik olarak
raporlanan hastalarin kayitlar: retrospektif olarak incelenmistir.

Bulgular: Sekiz hasta ¢alismaya dahil edilmistir. Hastalarin yas ortalamasi 39,75+14,80 idi. Lezyon yerlesim yerlerinin 1
(%12,5) hastada boyunda, 1 hastada sag klavikula altinda, 1 hastada karin duvari sag iist kadranda, 2 hastada sirtta vertebra
lateralinde, 2 hastada gluteusda ve 1 hastada uylukta oldugu gérillmustir. Goriintilleme yontemi olarak ise, 7 hastaya (%87,5)
ultrasonografi yapildigy, 1 hastaya (%12,5) toraks bigisayarli tomografi ¢ekildigi ve 2 hastaya da (%25) manyetik rezonans
goruntilleme yapildig: saptanmigtr.

2
=
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Sonug: Kist hidatik, iilkemiz gibi endemik olan bélgelerde yumusgak doku kitlesi olan hastalarda akilda tutulmalidir. Tedavide
kist total olarak eksize edilmelidir.

Anahtar Kelimeler: Echinococcus graniilosus, kist hidatik, yumugak doku kitlesi
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INTRODUCTION

Hydatid cyst disease is a parasitic disease caused by Echinococcus
granulosus, occurring most commonly in the liver and lungs.
Echinococcus granulosus is transmitted to ahuman, an intermediate
host, through infected food. Following the removal of the larvae in
the infected food, it is absorbed from the duodenum and comes to
the liver via the venous route and clings to the sinusoids, forming
the hydatid cyst. Larvae that exceed the sinusoids cause disease in
peripheral organs through systemic circulation (1,2). Hydatid cyst
disease is most common in the liver (70%) and lungs (12%). Liver
and lung act as a filter for interference. Rarely, parasites involved
in the systemic circulation may also cause lesions in organs and
soft tissues (3). Due to the presence of lactic acid, muscle tissue
forms an unfavorable environment for the parasite, so hydatid
cysts in the muscles are extremely rare (4). Soft tissue and
intramuscular hydatid cysts are rare even in endemic countries
for hydatid cyst disease (0.7-0.9%). It is extremely difficult to
differentiate subcutaneous and intramuscular hydatid cysts
from soft tissue tumors (5). Hydatid cyst disease is a pathology
that should be immediately removed when determined, and its
differentiation from other benign events of soft tissue should be
made strictly.

This study aimed to contribute to the literature by evaluating the
clinical features of our primary soft tissue hydatid cyst cases with
no history of liver and lung hydatid cyst disease in the Southeast
Anatolian region, where cyst hydatid disease is endemic.

METHODS

Patients admitted to the Sanliurfa Training and Research Hospital
General Surgery and Orthopedics and Traumatology outpatient
clinic between September 2018 and December 2019 with
complaints of pain and/or swelling under the skin and soft tissue
were evaluated. The records of the patients who were operated
on with a pre-diagnosis of hydatid cyst and whose postoperative
pathology report was determined as a hydatid cyst were analyzed
retrospectively. Patients’ age, gender, liver and lung cyst hydatid
history, serology test results, preoperative imaging [abdominal
and/or superficial ultrasonography (USG), computed tomography
(CT), magnetic resonance imaging (MRI)], and pathology reports
were obtained from the hospital registry system and patient
files. Only isolated soft tissue hydatid cyst cases were included
in the study. Patients with hydatid cysts in the liver and/or lungs
along with soft tissue, patients whose preoperative imaging and
biochemical data were not available, patients who did not have
proper imaging examinations, and refugees living in the camps
were notincluded in the study. The study was performed according
to Helsinki Declaration. Informed consent was obtained from the
patients and/or their relatives.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS 21 Inc., Chicago,
IL, USA) computer software was used for bio-statistical analyses.
The data were presented either as mean and standard deviation
values or median with minimum-maximum values.

RESULTS

Between September 2018 and December 2019, 98 patient was
operated at our hospital due to hydatid cyst. Eight patients with

primary soft tissue hydatid cysts were included in the study.
Patients whose pathology results were reported as hydatid cysts
did not have a history of hydatid cysts of the lungs or liver.
Two patients were referred to the orthopedic outpatient clinic,
and six were referred to the general surgery outpatient clinic.
Three patients (37.5%) were male, and five patients (62.5%)
were female. The mean age of the patients was 39.75+14.80
years. All of the patients had lived in the Southeastern Anatolia
region, an endemic region for hydatid cyst disease. Patients’
complaints for the referral to the outpatient clinic were pain
and/or swelling at the lesion site. The serology test (IHA) results
examined in the preoperative and/or postoperative period were
negative in 1 patient (12.5%) and positive in 7 patients (87.5%).
Lesions were located in neck (12.5%), left thoracic posterior
area (25%), gluteus (25%), thigh (12.5%), right upper quadrant
of abdominal wall (12.5%), and under the right clavicle (12.5%).
When imaging methods were examined, it was determined
that USG was performed in 7 patients (87.5%), chest CT in 1
patient (12.5%), and MRI in 2 patients (25%) (Table 1). Lesions
were reported as anechoic cystic lesions or heterogeneous
hyperechoic lesions (hydatid cyst?) in USG. The CT of only
patient was reported as “approximately 6x4 cm cystic lesion
under the right clavicle” (Figure 1). MRI determined 45x23x30
mm cystic mass lesion in the left vastus lateralis muscle”
in one patient and “cystic mass lesion in the right gluteal
region, measuring 151x133x91 mm” in another (Figure 2, 3).
In all patients, the lesions were completely excised without
deteriorating the tissue integrity (Figure 1). Two patients were
operated on under spinal anesthesia, and six patients were
operated on under local anesthesia. Perioperative anaphylaxis
and postoperative complications were not observed in patients.
All patients were discharged on the first postoperative day
without any complications. Albendazole 10-15 mg/kg was
administered to patients for an average of 3 months in the
postoperative period. Pathology results of all our patients were
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Figure 1. Images of the patient with a diagnosis of hydatid
cycst on the anterior chest wall
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compatible with hydatid cyst. Recurrence was not observed in
any patients at 6 and 12 months of follow-up.

DISCUSSION

Hydatid cyst disease is widespread in most developing livestock
raising countries such as Turkey, and hydatid cyst disease
remains an important health problem. The organs where the
disease is most common are the liver and lungs (6,7). Infrequent
settlements besides the liver and lungs are spleen, soft tissue,
abdomen, kidney, brain, bone, pancreas, breast, pelvis, joint,
bladder, heart, ovary, thyroid, retroperitoneum, incision scar,
and choledochal cord, in order of frequency (7). However,
parasitic cysts tend to grow in the muscles of the trunk, neck,
and legs, where blood flow is high, and muscle contraction is
relatively low. Intramuscular hydatid cyst has been reported in
pectoral major, sartorius, quadriceps and gluteus muscles (8,9).
Gougoulias et al. (10) described cyst hydatid cases in the thigh,
popliteal fossa, posterior humerus, and scapular region. Demirel
et al. (11) presented retroperitoneal cases in the muscle behind
the right hemithorax, under the left clavicle, and in the right iliac
fossa. A case of primary subcutaneous lumbo-vertebral hydatid
cyst was presented in a study (12). In Tekin et al’s (13) study, a
subcutaneous hydatid cyst in the neck was presented. In the study
of Akbas et al. (14), a primary hydatid cyst on the iliac muscle was
presented during pregnancy. The initial symptoms are oftenly
swelling and pain. In our cases, the complaints of the patients
were pain and swelling as well.

It is vital to distinguish soft tissue and intramuscular hydatid
cysts from soft tissue tumors. In the diagnosis of hydatid cyst,
history, radiological imaging methods, and serological tests are
used. Serological tests are diagnostic tests, but they are also used
in post-treatment follow-up (15). Serological and immunological
tests may be negative in the early period; therefore, radiological
imaging methods are more reliable (16,17). Intravesicular female

Figure 2. Pelvic MRI axial and coronal image
MRI: Magnetic resonance imaging

cysts, commonly observed in liver hydatid cyst disease imaging,
are generally not seen on USG or CT imaging of skeletal muscle
cysts. Classic MRI findings are a multivesicular cyst, a low-density
peripheral ring (“rim sign”), or a detached membrane on T2-
weighted images (18,19). In only one of our patients, serological
tests were negative, and in all remaining patients, serological
tests were positive. Preoperative imaging methods have guided
physicians at the point of diagnosis.

In patients presenting with pain and swelling in soft tissue, benign
and malignant tumors should be considered (20). Diagnosis of
hydatid cyst can be made by determining the layered membranes
or hooks in fine-needle aspiration biopsy (FNAB). However, it
should be remembered that during this procedure, scolexes may
pass into the systemic circulation and cause an anaphylactic
reaction or cause the disease to spread (15). The exact diagnosis is
made by the histopathological methods (17,21).

The recommended treatment for soft tissue hydatid cysts is
surgical excision (22). Physicians should be careful during the
operation and should avoid contact with the tissue around
the cyst. If there is contact, the recurrence rate increases and
complications such as fever, eosinophilia, and anaphylactic shock
may also occur. Albendazole treatment can be administered
before and after surgery. The recommended dose of albendazole
is 10-15 mg/kg/day for an average of 3 months (23,24). To ensure
sterilization during surgery, it is recommended to wash the area
with alcohol, formol (1%), and hypertonic sodium chloride (20%),
where the cyst is removed (25). Total cystectomy was performed
surgically in our cases. None of the patients had postoperative
complications. Albendazole treatment was administered to all
patients for three months.

Study Limitations

Our study has some limitations. First, its design was retrospective.
Therefore, determining the clinical features of the patients

Figure 3. Left lower extremity contrasted MRI axial and
coronal image

MRI: Magnetic resonance imaging
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Table 1. The demographic, clinical, and radiological characteristics of the patients

Liver
Patient e | o Lesio.n and lu.ng Sl P.reo.perative USG P.reo.perative CT/MRI Pathology
no location hydatid findings findings
cyst
1 24 M Und.er right None 1/640 6x?.5 cm anth01c cystic | 6x4 cm cyst'lc lesmn' Hydatid cyst
clavicula lesion (hydatid cyst?) under the right clavicula
2 35 F Neck None 1/80 SX? cm anechoic cystic None Hydatid cyst
lesion
Torasic 11x6 cm cystic lesion
3 45 F posterior None 1/320 about 2 cm from the skin None Hydatid cyst
area
Heterogeneous
hyperechoic 10x5 cm
4 67 M Right gluteus | None 1/1.280 lesion containing cystic None Hydatid cyst
areas under the skin
(hydatid cyst?)
Left thoracic 5x4 cm anechoic cystic
5 48 F posterior None 1/640 lesion under the skin None Hydatid cyst
area (hydatid cyst?)
Right hip revealed
cystic mass lesion
sized as 151x133x91
mm with uniformly
Revealed a thick-walled limited, localized
. heterogeneous lesion of | lobulation including .
6 33 F Right gluteus | None 1/640 106x70 mm in soft tissue | dissociated membranes Hydatid cyst
in the right gluteal region | subcutaneously located
in the postero-superior
of the right gluteal region
and in the posterior of
the iliac crest
Athick-walled cystic
mass, including a small
7 21 F Left thigh None 1/640 None amour?t of thin sejpta Hydatid cyst
and microcysts, sized as
45x23x30 mm in the left
vastus lateralis muscle
Abdominal 7x4 cm heterogeneous
8 45 M None 1/320 hypoechoic lesion under | None Hydatid cyst
wall . .
the skin (hydatid cyst?)
USG: Ultrasonography, CT: Computed tomography, MRI: Magnetic resonance imaging

was limited. Second, long-term results of patients could not be
achieved.

CONCLUSION

In conclusion, hydatid cyst disease remains a serious public health
problem in developing countries and in countries where livestock
raising is widespread, such as Turkey. Hydatid cyst disease should
be kept in mind in the differential diagnosis of soft tissue tumors,
especially in patients presenting with pain and swelling in the
endemic regions for hydatid cyst disease.
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Kanser, viicudun herhangi organ ya da dokusundaki hiicrelerin kontrolsiiz cogalmas: sonucunda ortaya ¢ikan ve hayati tehdit
eden bir hastalik tablosudur. Parazitler ise bazi durumlarda 6liime de neden olabilen tehlikeli organizmalardir. Parazit ve
kanser hiicreleri eksojen buytime faktorlerinden bagimsiz olarak yasayabilme ve ¢ogalabilme, apoptoza direncli olma ve konak
bagisiklik mekanizmalarindan kagabilme kapasiteleri bakimindan benzerlik gostermektedirler. Bu nedenle viicudun kanser
hiicrelerinden ve paraziter ajanlardan tamamen kurtulmas: zordur. Parazit-kanser iligkisini inceleyen in vitro ¢aligmalar veya
deneysel hayvan ¢alismalar1 dogrudan kansere neden olabilen parazitlerin yam sira, ¢esitli mekanizmalarla dolayh yoldan kanser
gelisimini uyarabilen parazitlerin de oldugunu géstermistir. Diger taraftan bazi parazitlere karg: gelisen immiin yanitin viicutta
antitimoral etkinlik gosterebildigi de bilinmektedir. Paraziter ajanlarin immiin yanitin diizenlenmesi, metastaz ve anjiyogenezi

6nlenmesi, proliferatif sinyallerin inhibisyonu, kanser gelisimini indiikleyen enflamatuvar yanitlarin diizenlenmesi yoluyla hem
timoral hem de antitimoéral etkileri bulunabilmektedir. Bu derlemede, parazit kanser iligkisi tedavi hedefi olabilecek ortak
molekiiler yapilar goz éniinde bulundurularak ayrintili olarak incelenmistir.

Anahtar Kelimeler: Kanser, parazit, ilac, antijen

ABSTRACT

Cancer is a life-threatening disease that occurs as a result of the uncontrolled proliferation of cells in any organ or tissue of the
body. Parasites are dangerous organisms that can cause death in some cases. Parasite and cancer cells are similar in their capacity
to survive and proliferate independently of exogenous growth factors, to be resistant to apoptosis, and to evade host immune
mechanisms. Therefore, it is difficult for the body to completely get rid of cancer cells and parasitic agents. In vitro studies
or experimental animal studies examining the parasite-cancer relationship have shown that besides parasites that can cause
cancer directly, there are also parasites that can indirectly stimulate cancer development through various mechanisms. On the

other hand, it is known that the immune response against some parasites can show antitumoral activity in the body. Parasitic
agents can have both tumoral and antitumoral effects through regulation of immune response, prevention of metastasis and
angiogenesis, inhibition of proliferative signals, and regulation of inflammatory responses that induce cancer development.

Keywords: Cancer, parasite, drug, antigen

GiRis replikasyonu sirasinda DNA bazlarinda mutasyona
neden olarak kanser gelisimini indikleyenler ise

Kanser, hicrelerin cogalmasi, farklilagmas: ve mutajen olarak adlandirlmaktadir. Titiin dumaninda

apoptozu arasindaki dengenin ¢ogalma lehine olacak bulunan benzo (a) piren veya dimetilnitrozamin,

sekilde bozulmasidir. Normal hiicreler cogalmak bazi mikroorganizmalar, radyasyon, 4strojenler gibi

g) i¢in buy"ume .faktérlerine “gere'ksiliim QEYarkenf hiicre ¢ogalmasini uyaran bazi hormonlar en ¢ok
CT) kanser hucrelerm'('ie k)ontrolsuz bir hiicre bolun'me51 bilinen karsinojenlerdendir (3). Uluslararas1 Kanser

0 mevcuttur (1). Diinyada her yil yaklagik 14 milyon Aragtirmalar Ajans1 (IARC) “insanlar i¢in karsinojen”
— insan kansere yakalanmakta ve bu insanlarin 8,2 olan ve grup 1 karsinojen olarak smiflandirlan
milyonu kansere bagh nedenlerle kaybedilmektedir. 11 patojen mikroorganizma tirii tanimlamistir.

Kansere yakalanma oraninin éntimuizdeki 20 y1l icinde Bu ajanlar, Helicobacter pylori, Hepatit B viriisi,

daha da artacagi ve 22 milyona kadar ulagabilecegi Hepatit C viriisii, Opisthorchis viverrini, Clonorchis

tahmin edilmektedir (2). sinensis, Schistosoma haematobium, insan papilloma

Kanseri indikleyebilen ajanlara genel olarak viriisit (HPV), Epstein-Barr viriisii, insan T-hiicresi

karsinojen adi verilmektedir. Bu ajanlardan genomun lenfotropik viriis tip-1, insan herpes virisi tip-8 ve
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insan immun yetmezlik viriisa tip-1'dir (4-6). IARC tarafindan
kansere neden olabilecegi kabul edilen patojenlere ek olarak,
diger bircok paraziter ajan da ¢esitli mekanizmalar ile kanserin
gelisiminde rol oynayabilmektedir (Tablo 1).

Karsinojen olan bu parazitlere ek olarak, baz1 parazitler direkt
kanser gibi davranabilmektedir. Ornegin, insanlarda Echinococcus
multilocularis’in neden oldugu alveolar ekinokokkozis, karaciger,
akciger ve beyin tiimoéri gibi davranmakta, ¢ok hizh buytimekte
ve yaylmaktadir. Metasestodun simrsiz  proliferasyon
kapasitesinin, fosforilasyona bagh sinyal olaylarinda rol alarak
DNA onarim mekanizmalarini inhibe eden ve apoptozu énleyen
14-3-3 isimli protein ailesinin agir1 tretimi ile ilgili olabilecegi
belirtilmektedir (7).

Klinik ve Arastirma Etkileri

Kanser huicreleri ve parazitler arasinda ¢ok sayida benzerlikler
mevcuttur. Her ikisi de insanlarda veya diger memelilerde
apoptoza direnclidirler. Ayrica hiicre ici parazitlerin konak
hiicrelerinin  apoptoz mekanizmasina miudahale ettigi
gosterilmistir (8). Konak adaptasyonu iyi olan parazitler ve iyi
huylu tumérler konagi hemen 6ldirmezler. Konagin bagisiklik
sisteminden kagan parazit ve kanser hiicreleri, bagisiklig:
zayiflamis organizmanin dokularinda yayilirlar. Bu dokulara
ulagmak icin salgiladiklar: proteazlar gibi birtakim molekiilleri
ve cesitli sinyal yollarini kullandiklar1 bilinmektedir (9).
Konak dokularinda hayatta kalmak isteyen parazitler
konagin apoptoz mekanizmalarina miidahale etmekte olup,
icinde yasadiklar1 konak hiicrelerinin apoptozunu 6nlerken,
parazitlere kars: gelisen bagisik yanitimi azaltmak i¢in immiin
sistemn hiicrelerinin apoptozunu indiiklemektedirler. Béylece
konak dokularinda korunakl bir gekilde yasamlarini uzun siire
devam ettirebilirler (10).

Hayati tehdit eden kanser, gelismis iilkelerde 6liim nedenleri
arasinda ilk siralarda yer almakla birlikte, cesitli enfeksiyonlar
ve paraziter hastaliklarin az gelismis iilkelerde ana 6lum
nedenleri olarak kabul edildigi ifade edilmektedir. Diinya
Saglik Orgiiti'ntin 2002 yili istatistiklerine gére, gelismis
ve gelismekte olan toplam 15 tlkede bulasici ve paraziter
hastaliklardan kaynaklanan olim sayis1 geligsmis tlkelerde
ortalama 12,6/100.000 iken gelismekte olan ulkelerde
962,6/100.000 olmustur. Aym1 yil kanserden kaynaklanan
olum sayis1 gelismis iilkelerde 230,6/100.000 iken gelismekte
olan tlkelerde bu oran 59,8/100.000 olarak agiklamistir. Bu
iilkelerdeki 6lim nedenlerindeki bu fark istatistiksel olarak
anlamli bulunmugtur (11,12). Parazit ve kanserin baz1 temel
biyolojik yonleri arasinda benzerligi parazitologlara onkolojide
kullanilanlara benzer yaklagimlar kullanma ve bu alanlar
arasindaki iligkiyi kegfetme konusunda ilham vermistir.
Onkolojiaragtirmalari, parazitolojiarastirmalarindakigenomik
aragtirmalarin yolunu agmusg, farkli teknolojiler ve deneysel
yaklagimlar kullamilmis ve test edilmigtir. Tam gelismelere
ragmen, patojenler ve kanser arasindaki baglantiy: kanitlamak
hala zordur. Calismalarin ¢ogu epidemiyolojik nitelikte olup,
ilgili mekanizmalar buyiik 6l¢ide bilinmemektedir (13,14).
Ek olarak, bir parazit enfeksiyonu ile kanserin gelismesi
arasinda onlarca yil gecebilmektedir. Ornegin; mesane kanseri,
Schistosoma haematobium enfeksiyonundan 40-50 yil sonra
ortaya ¢ikabilmektedir (15).

Epidemiyolojik aragtirmalar, bir popiilasyonda parazitle
enfekte konaklarin genellikle semptom gostermedigini

ortaya koymaktadir (16). Bu durumda, uyarilan bagisiklik
yamit antitimoér etkiler gosterebilmektedir. Trichinella
spiralis ile enfekte olmus farelerde olusan antikorlarin timér
bitytimesine ve metastazina kars1 antitimor etki géstermesi
buna 6rnek olarak verilebilir (17). Paraziter hastaliklarin
6nlemedeki etkilerinin, apoptozun
indiiklenmesi, konak bagisik yanitinin aktivasyonu, metastaz
ve anjiyogenezin énlenmesi, cogalma sinyallerinin inhibisyonu
ve kanser olusumunu tetikleyen enflamatuvar yanitlarin
dizenlenmesi yoluyla olabilecegi belirtilmektedir (18). Diger
taraftan, parazit yiikiine ve bagisiklik yanitlarina bagh olarak
enfeksiyon siddeti fazla olan bireylerde, parazitlerin neden
oldugu kronik enflamasyon ortami, konaktakanser gelismesine
neden olabilir. Bu duruma &érnek olarak; Clonorchis sinensis
ve Opisthorchis viverini (kolanjiyokarsinom), Schistosoma
japonicum (karaciger kanseri ve kolorektal kanser), Schistosoma
mansoni (kolorektal kanser) ve Schistosoma haematobium
(mesane kanseri) gibi parazitler verilebilir (19).

timér  olusumunu

Parazit ve kanser iligkisi ¢esitli hayvan modellerinde de
aragtinlmigtir (Tablo 2). Deneysel olarak adenokarsinom
olusturulan farelere sekiz farkli Trypanosoma cruzi virilan susu
verilerek timér buiytimesi izerinde etkisi aragtirilmig ve tumér
biyiimesini doz ve sug bagimli olarak belirli diizeylerde azalttig
gosterilmigtir (20). Yine Toxoplasma gondiinin ve Toxocara
canis’in deney hayvanlarinda ve in vitro kanser modellerinde
Trypanosoma cruzi'ye benzer olarak anti-timér etkinlik
gosterdigi belirtilmigstir. T. gondii ve T. canis parazit yumurta
antijenleri fibrosarkom fare modelinde timér biuyimesinin
inhibisyonunu indikledigi tespit edilmekle birlikte, parazit
antijenlerinin tumor biiytimesine nasil midahale ettigi ve bu
antijenlerin antikanser etkilerinin mekanizmasinin ne oldugu
anlagilamamigtir. Bir olasilik, parazit antijenleri tarafindan
tetiklenen bagigiklik tepkilerinin tumér hiicrelerine kars:
spesifik olmayan bir sekilde etkili olabilmesidir. Bu baglamda
T. gondii ve T. canis antikorlarinin hedefe yénelik tedavide
konak hiicrelerine zarar vermeden kullanilabilmesi fikri ortaya
akmigtir (21).

Parazitler ve kanserler arasinda benzer antijenler de rapor
edilmistir. Kanser hiicrelerinde ve bazi parazitlerde ortak olarak
eksprese edilen misin tipi Tn, TF, sial Tn ve Tk gibi antijenler
bulunmakta olup (22,23), bu antijenler Tablo 3’te listelenmisgtir.
Ortak antijenlerin parazit ve kanser hiicrelerinin tutunmasi,
invazyonu ve metastazinda rol oynadigi gésterilmistir (24). S.
mansoni'nin yuzeyinde eksprese olan TF antijenine kars: olusan
anti-TF antikorlarinin ireteryal ve mesane karsinomlariyla
reaksiyona girdigi ve TF antijenine sahip olan uriner sistem
dokularinda proliferasyona, hiperplazi ve sonunda kanser
gelisimine yol a¢tigi belirtilmigtir (25). Diger taraftan ortak
antijenlerle yapilan agilamanin antitiiméral etkide olabilecegi ve
immiinoterapide kullanilabilecegine dair caligmalar daliteratiirde
mevcuttur (26). Kanserli hastalar arasinda kistik ekinokokkoz
prevalansinin normal popiilasyona gére anlamli derecede
disitk bulunmas: kanser ve E. granulosus ortak antijenlerinin
olusturdugu bagigik yanitin bir digerine kars1 capraz koruyuculuk
olusturabilecegi yoninde yorumlanmgstir. Kistik ekinokokkoza
baglh olarak gelisen kistlerin laminer ve germinal tabakalarina
karsi olusan antikorlarin, kanser antijenleri ile reaksiyona girmesi
iki yap1 arasinda ortak antijenler oldugunu gdéstermektedir.
Ayrica bazi kanserli hastalarin serumlar ile kistik ekinokokkoz
antijenleri arasinda bir capraz reaksiyon tespit edilmesi de
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Tablo 1. Parazitik patojenler ve enfeksiyonla iligkili karsinojenik ve antikanser aktiviteleri

Parazitik patojenler iligkili oldugu kanser Mekanizma Kaynak
Schistosoma haematobium | Adenokarsinom, skuamoz | Enflamasyon ve parazit kaynakli molekiillerin neden oldugu oksidatif | (32)
hiicre karsinomu stres
Mesane kanseri Urogenital schistosomiasis (UGS) ile iliskili endojen oksijen | (33)
radikalleri, nétrofil ve makrofaj aktivitesi sonucu olugan yumurta
granulomu ve buna bagl epitel hasari, kronik enflamatuvar stirecler
ve oksidatif stres
Schistosoma mansoniile birlikte | Bilinmiyor (tek olgu) (34)
prostat adenokarsinomu
Schistosoma japonicum Kolorektal kanser, karaciger | Enflamasyon, parazit kaynakli molekiillerin neden oldugu oksidatif | (35-37)
kanseri, skuamoz  hiicre | stres
karsinomu, membranéz
nefropati, metastatik akciger
kanseri
Rektum kanseri p53 genindeki somatik mutasyonlar (38)
Karaciger  kanseri, kolon | Prevalans birlikteligi (39)
kanseri
Schistosoma mansoni Hepatoseliiler karsinom Enflamasyon, parazit kaynaklh molekiillerin neden oldugu oksidatif | (40)
stres
Prostatik adenokarsinom, | Prevalans birlikteligi (41,42)
sigmoid kolon kanseri
Kolorektal kanser Tumoér protein 53 (TP53), Bcl-2 ve c-myc gibi onkogenlerdeki somatik | (43)
mutasyonlar ve konaktaki birka¢ sinyal yolunun aktiflestirilmesiyle
bagisiklik yamitlarinin diizenlenmesi
Mesane kanseri Etiyolojik iligki tanimlanmig (44)
Schistosoma mekongi Bagirsagin leiomyosarkomu Bilinmiyor (45)
Schistosoma intercalatum Rektosigmoid karsinom Bilinmiyor (46)
Opisthorchis viverrini Safra kanali kanseri Parazitin beslenme aktivitesinin neden oldugu mekanik hasar, parazit | (47)
ile iligkili enflamasyona bagli immiinopatoloji ve parazitler tarafindan
uiretilen ekskretuar sekretuar (ES) molekiiller
Parazit kaynakli molekiillerin neden oldugu oksidatif stres, hiicre | (19)
cogalmasi
Clonorchis sinensis Kolanjiyokarsinom Tekrarlayan yara onarmmi, enflamasyon, parazit kaynakli ES | (48)
molekiillerin neden oldugu oksidatif stres, hiicre c¢ogalmasinin
indiiklenmesi
Th2 ile iligkili enflamasyonun kuvvetli uyarilmasi (49)
Opisthorchis felineus Kolanjiyokarsinom Th1/Th2 duzenleyici genlerin modifikasyonu, parazit antijenlerinin, | (50)
SOCS5 (suppressor of cytokine signaling 5) ve IFNG (interferon-y)
gibi spesifik genlerin ekspresyonu
Plasmodium falciparum Burkitt lenfoma Epstein-Barr viriisi (EBV) ile enfekte B hiicre popiilasyonunun | (51)
geniglemesi, EBV’ye o6zgii T hiicre bagigikhginin baskilanmasi,
EBV’nin yeniden aktivasyonu, AID’ye (aktivasyon kaynakli deaminaz)
bagh genomik translokasyon iligkili dolayl karsinojenite
Endemik Burkitt lenfoma | c-myc translokasyonu riskini artiran B hiicrelerinin sayisindaki artis, | (52,53)
(EBL) indiklenen sitidin deaminazin diizensizligi ile germinal merkez B
hiicrelerini (EBL'nin ortaya ¢iktifi yerden) hedefleyerek kronik P.
falciparum ile EBLye kars1 koruyucu etki saglama
Strongyloides stercoralis HTLV-1 (insan T-lenfotropik | Parazit konak ile etkilesime girerek ve/veya konak immin tepkisini | (54)
virasit) kaynakli lenfoma/ | aktive ederek tiiméri inditkleme
lc")ser.mle.:r . (dolayls | prpyy o replikasyonunun uyarilmasi1 ve HTLV-1 ile enfekte | (55)
karsinojenite), kolon i1 . . .
. lenfositlerin oligoklonal geniglemesi
adenokarsinomu
Orta derecede farklilagmis | Bilinmiyor (56,57)
mide adenokarsinomu
Fasciola gigantica Karaciger leiomyomu Sigirlarda intrahepatik oksidatif stresin artirilmasi (58)
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Tablo 1. Devam

proapoptotik bilegiklerin kaspaz 3 araciligiyla apoptozu indiiklemesi

Parazitik patojenler iligkili oldugu kanser Mekanizma Kaynak
Heligmosomoides polygyrus | Kolit ile iligkili kolorektal Kanserin erken evrelerinde CD8 + efekt6r T hiicrelerinin azalmasi (59)
kanser (CAC) yoluyla kolonda hem enflamasyonun hem de tiimérogenezin
uyarilmasi
Plasmodium fastosum Kedilerin karacigerindeki Tumoér gelisiminin bu parazitin neden oldugu kronik enfeksiyonla (60)
kolanjiyokarsinom iligkili olabilecegi varsayillmigtir
Cryptosporidium parvum Kan kanseri, kolorektal Bilinmiyor (61)
kanser, karaciger kanseri
X’e bagl hiper-IgM sendromlu | Bcl-2 ve c-myc protoonkogeni gibi apoptozda yer alan genlerin (62)
cocuklarda karaciger kanseri | ekspresyon diizeyini degistirme
Gastrointestinal Parazit yuikiinin neoplastik déntistim tzerindeki etkisi (63)
adenokarsinom, yitksek
dereceli bagirsak displazisi
Toxoplasma gondii Lenfoma Enflamasyonu tesvik ederek primer intraokiiler B hiicreli lenfoma (64)
sekillendirme
Skuamoz karsinom Bir olguda bronkoalveolar lavajlarda parazit takizoiti tespit edilmistir | (65)
Lenfoma Aktif toksoplazmozun anaplastik biiyiik hiicreli lenfomanin (66)
etiyolojisinde rol oynadig: gosterilmistir
Beyin kanseri Konaktaki kist nedeniyle tretilen enflamatuvar ve antiapoptotik 67)
yanit
Akciger kanseri, rahim agz1 Seroprevalans iligkisi belirlenmigtir (13)
kanseri, beyin kanseri,
endometriyal kanser
Melanom APC’de CD8 +, NK hiicrelerinin aktivasyonu ve MHC-I ve MHC-II'nin | (28)
ekspresyonu
Fibrosarkom Sitotoksik T hiicrelerinin aktivitesinde artig (68)
Melanom, akciger kanseri Hipoksi ve avaskiiler nekroz indiiksiyonu yoluyla (69)
neovaskiilarizasyonun baskilanmasi
Taenia solium Lenfoid doku neoplazisi Parazitin neden oldugu nérosistiserkozisin (NCC) hastalarin (70)
lenfositlerinde kromozom instabilitesine neden olabilecegi ileri
sturilmiigtir
Trichomonas vaginalis Prostat kanseri Parazit makrofaj gé¢ inhibitor faktori (TvMIF) hiicresel (71)
proliferasyonu, enflamasyonu ve invazivligi artirmaktadir
Heterakis gallinarum ve Leiomyoma Tamériin kontrolsiiz hiicre proliferasyonunu indiklemesi (72)
Heterakis isolonche
Theileria Lenfoma Enfekte hiicrelerin metastazinin aracisi matriks metalloproteinazin (73)
(MMP), 6zellikle MMP-9 timér bityiimesini, anjiyogenezini, hiicre
gbciini ve invazyonunu diizenleyerek timérijenez ve metastaz
olusumunda rol oynamasi
Echinococcus granulosus Akciger kanseri, kolon kanseri | Tiimér hiicrelerinin taninmasi i¢in antikor tretimi (74,75)
Trichinella spiralis Insan hepatoma, insan kronik | Hiicre dongiisinde G1 veya S fazinda duraklama (76,77)
miyeloid l6semi
Trypanosoma cruzi Gastrointestinal kanser, kolon | Kronik enflamasyon sirasinda somatik mutasyona ve genomik (38,78,79)
kanseri, uterus leiomyomu, dengesizlige neden olma
6zefagus leiomyosarkomu,
sagazik megaozefagus
Meme kanseri, kolon kanseri | CD4 + ve CD8 + hiicrelerinin aktivasyonu ve kanser hiicrelerine kars1 | (80)
antikor tretimi ve boylece daha fazla NADPH oksidaz aktivitesinde
artig gérillmesi
Meme kanseri Parazitten uretilen kalretikiilin etkisiyle anti-anjiyojenik etki, epitel | (81)
hiicrelerinin endositozisine bagh olarak endotel hiicrelerinin gé¢iini
ve proliferasyonunu inhibe etme
Melanom Yiizey molekiilii olan gp82’ye dayanan J18 proteini ve Tc52 gibi diger | (30)
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Tablo 2. Deney hayvani modellerinde karsinojenik ve antikanser aktiviteye sahip parazitler

Parazit

Kanser

Hayvan
modelleri

Mekanizmasi

Parazitin kanser
uzerindeki etkisi

Kaynak

Trypanosoma cruzi

Adenokarsinom,
lenfoma

Fare

Ortak antijenlere sahip olmasi, antitimér
aktivitesi, parazite kars: antikor seviyesi ile
iligkili bulunmustur

Antikanser

(20,82-84)

Tamor

Fare

Yitksek parazitemi ile yizey hiicresel
antijenlerin ve parazitin inhibe
veya parcalayict etkisinin antikanser
aktivitelerine katkida bulunmustur

edici

Antikanser

(85)

Meme timori

Fare

Yiiksek derecede
rekombinant kalretikiilin
antitimor etkisi gostermistir

immiinojenik
(TcCRT)

Antikanser

(86)

Trichuris muris

Tamor

Fare

Tiumoér gelisimini  baglatmis, bagirsak
proliferasyonu ile tiimér sayisini artirmigtir

Karsinojenik

(87)

Trichinella spiralis

Melanom

Fare

CXCL9 (C-X-C motifli kemokin ligand
9), CXCL10, CXCL1l, CXCL13 ve IL-4
gibi kemokinlerin iretimini azaltarak,
akcigerlere metastazi azaltmigtir

Antikanser

an

Taenia crassiceps

Kolit ile iligkili
kolorektal kanser

Fare

Enflamatuvar monositlerin toplanmasin
ve kolondaki enflamasyonu azaltir, goblet
hiicre kaybini énler

Antikanser

(88)

Toxoplasma gondii

Melanom, Lewis
akciger kanseri

Fare, sican

Hipoksi  ve avaskiler  nekrozun
indiiksiyonu yoluyla neovaskiilarizasyonun
bastirilmasina yol acarak neoplastik
buytimeyi inhibe etmigstir

Antikanser

(89,69)

Melanom,
fibrosarkom

Fare

Parazitten iretilmis antijen varhginda
olgunlasan  dendritik  hicreler ile
bagisiklik kazandirilmasiyla, sitotoksik T
hticrelerinin aktivitesinin artmasi sonucu
tumoér bityiimesinde azalma olmusgtur

Antikanser

(68)

Acanthamoeba
castellanii

Melanom

Fare

In vitro olarak canli parazitlerin yani sira
parazit lizatlarinin tumér hicrelerinde
hizli ve kapsaml sitolize neden olmustur.
In vivo olarak ise parazitin subkiitan
enjeksiyonunun tedavi edilmeyen kontrol
grubuna gore tumor hiicrelerinde %53-85
azalma ile sonu¢lanmigtir

Antikanser

(90)

Plasmodium yoelii

Lewis akciger
kanseri

Fare

Kanser buiytimesini ve metastazini inhibe
etmis, ayrica anjiyogenezi de inhibe ettigi
gosterilmigtir

Antikanser

(o1

Toxocara canis

Fibrosarkom

Fare

Parazit yumurta antijenlerinin timor
bityiimesinin inhibisyonunu indikledigi
bildirilmigtir

Antikanser

(21)

Tamor

Fare

Kronik enfeksiyonda artan F4/80 +
makrofajlar, CD19 + lenfositler ve CD4
+ Foxp3 + Treg hucrelerinin yan1 sira IL-
4, IL-10 ve VEGFnin yuksek dalak ve
serum seviyeleri ile konakg bagisiklik
tepkisini diizenlemis ve kargiliginda tiimér
biiytimesini desteklemigtir

Karsinojenik

(92,93)

Cryptosporidium
parvum

Polip,
adenokarsinom

Fare

Deksametazon ile tedavi edilen giddetli
immin  yetmezligi
bagirsagindakipoliplerin veadenokarsinom
lezyonlarinin olugumu ile iligkilidir

olan farelerin

Karsinojenik

(99)

Opisthorchis viverrini

Kolanjiyokarsinom

Fare

elde edilen sekret/ekskret
trtinleri tarafindan indiklenen fibroblast
NIH-3T3in in

proliferasyonu gerceklestirilmigtir

Parazitten

vitro artan hiicre

Karsinojenik

(95)
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Tablo 2. Devam

. Hayvan . Parazitin kanser
Parazit Kanser modelleri Mekanizmasi iizerindeki etkisi Kaynak
Opisthorchis felineus | Kolanjiyokarsinom | Hamster Parazit ve dimetilnitrozaminin (DMN) Karsinojenik (96)
kombine etkisi ile kolanjiofibroz ve
kolanjiokarsinom
Echinococcus Akciger kanseri Fare Karacigerde ekinokokkoz ve metastatik Antikanser 97)
granulosus lezyonlarin birlikte varhigi, IFN - y* ve
protoskoleksi CCR5* Th1 hucrelerinde énemli
azalma ve CD25* T hiicrelerinde artig
gibi immiinolojik bir baglanti ile
iligkilendirilmistir
Fibrosarkom Fare Giicli antikanser aktiviteyle her iki hiicre | Antikanser 29)
tipinin hiicre proliferasyonu inhibe edilmig
ve fibrosarkom hiicrelerinin lizizi artmigtir
Kolon kanseri Fare Tumér gerilemesi uyarilmigtir Antikanser (75)
Melanom Fare Canl protoskolekslerin etkisiyle timér Antikanser (98)
buytmesi azalmigtir
Meme tiiméri Sican Protoskolekslerin enjeksiyonu ile ortaya Antikanser (99)
¢ikan intraperitoneal kist hidatik, DMBA
ile inditklenen meme tiimér olusumunu
inhibe etmigtir
Meme kanseri Fare EgKI-1’in kanser metastazinda rol oynayan | Antikanser (100)
nétrofil elastazini inhibe ederek kanser
hiicresinin go¢iini azaltmig ve timér
biiytimesi yavaglamigtir
Melanom Fare Kist hidatik antijenleri ile agilama IFN-y Antikanser (101)
iiretiminin ve timoér bilyiimesinin
inhibisyonu ile sonuglanmigtir
Schistosoma Mesane karsinomu | Cynomolgus | Bilinmiyor (Yiizeysel olarak infiltre edici Karsinojenik (102)
intercalatum maymunu farklilagmamig mesane karsinomlar:
(Macaca olarak yorumlanan atipik epitel hiicreleri
fascicularis) enfeksiyondan 23 hafta sonra bir
maymunda bulunmusgtur)
Tablo 3. Parazit ve kanser hiicreleri arasindaki ortak antijenler
Kanser antijeni ifade edildigi parazit Kaynak
Tn antijen Echinococcus granulosus (23,103)
Schistosoma mansoni (103)
Tk antijen Taenia hydatigena, T. crassiceps, Mesocestoides vogae, S. mansoni (22,104)
Sial Tn antijeni E. granulosus (hem larva hem de erigkin) (22,23)
TF antijeni E. granulosus, Fasciola hepatica, S. mansoni (25,105,106)
Non-glikosile 27 kDa molekiilit E. granulosus (107)
Heat shock proteini 70 (HSP70) E. granulosus (75)
40 kDa’lik bir antijen E. granulosus (108)

bu goérusi destekler nitelikte olup, ortak olarak bulunan
antijenlerden bir tanesi Tn antijenidir. Tn antijeni, glikosillenmis
bir molekiildiir, bu nedenle kanser hastasinin serumu ile kist
hidatik antijeni arasindaki ¢apraz reaksiyon, glikoproteinlerin
karbonhidrat dallar1 ile ilgili olabilir. Bu nedenle, hem kanser
dokusunda hem de karaciger kistik ekinokokkozunda saptanan
Tn ortak antijeni, parazitin kanser hiicrelerinin proliferasyonunu
baskilayabilecegine ¢érnek olarak gosterilebilir (27). Parazitler
bagisiklik sistemini aktive ederek tumér hiicreleriyle viicudun
savagmasina katkida bulunabilecegi gibi, hiicre déngusiinde
proliferasyonu baskilayarak da antitiimér etkinlik gosterebilir.

Bununla birlikte parazitlerin konakta olusturdugu antitimér
yanitlar kanserin tirii, agsamasi, konagin bagisiklik sistemi gibi
faktoérlere bagh olarak degiskenlik gésterebilmekte olup, tim
parazitler ve parazitlere ait iirtinler kanser tizerinde ayn etkiye
sahip olmayabilir (18). Yani ortak antijenler kanser gelisimine
kars1 viicudu koruyabildigi gibi, parazitin tirtine ve bagigiklik
yanita bagh kanser geligimini de tetikleyebilirler. Ayrica helmint
ve protozoonlarin kanser tedavisinde kullanilma fikrinin,
parazitlerin neden olacag enfeksiyon siddetinin konagin
bagisiklik sistemine bagli olarak olduk¢a agir seyredebilecegi
goz oninde bulunduruldugunda da uygulanabilir olmadig:
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ileri surilmugtir. Ancak attenue parazitlerin kullanilmas:
fikri ile bu tereddiitler ortadan kaldirilmaya calisilmistir (28).
Bununla birlikte, parazitlerin salgiladiklar1 metabolitlerin ve
yuzey molekillerinin kanser hiicreleri veya tiimér mikro ¢evresi
uzerinde dogrudan bir etkiye sahip oldugunun gésterilmesi ile
birlikte, bu antijenlerin kanser immiinoterapisinde kullanilma
potansiyeli ortaya ¢ikmis olup, bu durumun, yeni antitumér
tedavileri olusturmanin anahtari olabilecegi diistinilmektedir
18).

Gelismis iilkelerde paraziter hastaliklarin kontrol altina
alinmasi ile kanser prevalansinda belirgin bir artis oldugu
ileri stirtilmuigtiir (11,12). Parazit ve kanser iligkisini aragtiran
caligmalar antiparazitik ve antikanser ilaclar icin ortak
hedef molekiillerin belirlenmesini, kanserlerin kontrolii ve
tedavisi icin bazi yeni ilaglarin kegfedilmesini saglayabilir.
Kanser ve parazitlerin ortak o6zelliklerinden yola ¢ikarak
antiparazitik ve antikanser ilaglarinin kargilikh etkileri ile ilgili
aragtirmalar yapilmistir. Antiparazitik ve antikanser ila¢larin
karsilikli etkilesimleri hiicre biyamesinin inhibisyonu ve
apoptozun uyarilmasi, antitiibilin aktivitesi ve bu ilaglarin zar
uzerindeki yikia etkileri, bagisiklik sisteminin diizenlenmesi,
parazit ve kanser metabolizmasindaki degisimi gibi cesitli
mekanizmalarla agiklanmigtir. Bu konular Tablo 4 ve 5'te
detaylica gosterilmis olup, antiparaziter aktiviteye sahip
antikanser ilaclar Tablo 5’te, antikanser aktiviteye sahip
antiparaziter ilaclar ise Tablo 4’te gosterilmigtir. Ancak
antikanser ilaclarin antiparaziter ajan olarak kullanilmasiyla
ilgili iki sorun ¢éne ¢ikmaktadir: Birincisi, antikanser ilaclar
genellikle daha toksiktir, 6rnek olarak metotreksatin sitma
tedavisinde etkili oldugu gosterilmis olmasina ragmen
toksisitesiyle ilgili endiseler nedeniyle yaygin olarak
kullanilamamis olmas1 verilebilir. Tkincisi ise antikanser
ilaglarin antiparaziter ilaglardan daha pahali olmalaridir.
Bu nedenle, antiparazitik ilaclar1 antikanser ajanlari olarak
uygun hale getirmek icin ¢aligmalar yapmak daha faydah

olacaktir. Ayrica, antikanser ve antiparaziter ilaglarin
kargilikli etkisinde yer alan mekanizmalar1 anlamak bu amaca
ulasmada faydali olabilir. Yine, antikanser ve antiparaziter
ilaglarin kargilikli etkisi i¢in paylasilan antijenlerin veya ytizey
molekiillerinin belirlenmesi, daha énce belirtildigi gibi kanser
immiunoterapisinde kullanilmak tizere uygun molekiller
saglayabilir (29). Bu nedenle, paraziter hastaliklarin farkh
kanser tirlerinde neden oldugu potansiyel yararli ve/veya
zararll etkileri acgikhiga kavusturmak icin daha kapsamh
calismalara ihtiyac¢ vardir (18). Anti-paraziter ajanlar, gelecekte
mevcut antikanser ilaglarin etkisini artirmak i¢in adjuvanlar
olarak kullanilabilirler. Birkag in vitro ¢alisma, parazitlerden
koken alan bazi molekillerin apoptozu indiikleyebilecegini
gostermesine ragmen, sadece birka¢ calisma altta yatan
mekanizmayr  tamimlamistir.  Bir  aragtirma  parazit
derivelerinin apoptozu artirma etkisini kaspaz 3’tn uyarilmasi
araalgiyla oldugunu belirtirken (30), diger iki ¢alismada
antitimor etkinligin cogalmanin baskilanmasina veya bélgeye
enflamatuvar hiicrelerin engellenmesine
bagl oldugu ifade edilmigtir (31). Ancak, parazit kokenli
molekiillerin tedavide guvenle kullanilmasini saglamak icin

toplanmasinin

tim mekanizmalar1 tamimlayan daha ayrintih ¢aligmalara
ihtiya¢ duyulmaktadur.

SONUC

Parazit ve kanser iligkisi hakkinda kargilagtirmali ¢caligmalar,
ortak ozellikleri olduguna kanaat getirmektedir. Parazit
enfeksiyonlarinin kanserojenik ve antikanser etkilerinin
altinda yatan mekanizmalarin agikliga kavusturulmasinin
parazitoloji ve onkoloji bilimine 6nemli katkilarimin olacag:
agiktir. Yine, bu mekanizmalarin bilinmesi halinde biyolojik
ajanlardan tiretilen molekillerin kemoterapi ve/veya ve
immiunoterapi ile birlikte kullanmilmasi, kanserde tedavi
basarisimi artirmak i¢in kullanilabilir ve béylece kanser
kaynakli morbidite ve mortalitede azalma saglanabilir.

Tablo 4. Antikanser etkileri olan antiparaziter ilaglar

Etkili oldugu

o Etki mekanizmasi
kanser tiiri

flag simify flaclar Kaynak

Insektisidal, Manzamine A Pankreas kanseri Tek hiicre olusumunu azaltir, hiicre géciine engel olur ve tiumér | (109)
antimalaryal hiicre hattinin apoptoza duyarlihigini artirir
Anti- Suramin Prostat kanseri Hiicre buytumesi ve proliferasyonu icin kritik olan protein kinaz | (110,111)
trypanozomal enzim aktivitesini bloke eder, tumér biyolojisinde farklilagma
ajan dahil énemli etkileri olan doku glikoz amino glikanlarinda artiga

neden olur
Antimalarial Mefloquine Kanser Otofajiyi inhibe eder (112)
Antimalarial Artemisin Kanser Dogrudan DNA hasarimi (genotoksisite) indiikleyerek veya | (113,114)

dolayl olarak maligniteyle ilgili bir dizi sinyal yoluna miidahale
ederek etki eder. Anjiyogenezi inhibe eder ve endoperoksit bant
mekanizmasina sahip bir antitimér etkiye sahiptir. Ayrica, kanser
hiicrelerinde gii¢li anti-proliferatif aktivite gosterir

Antelmintik ajan | Albendazol Akciger kanseri Timér biytiimesinin inhibisyonu 91)

Kolorektal kanser Tumér biyiimesinin inhibisyonu, tumér belirteclerinde diists | (21)

veya stabilizasyon

Hepatoseliiler kanser | Hiicre proliferasyonunda inhibisyon (115)

Ovaryum kanseri,
adrenokortikal kanser

Tiumér biytimesinin inhibisyonu (82)

Antimalarial Klorokin Kanser Kanser tedavisi i¢in potansiyel bir hedef olan otofajiyi inhibe | (116)

edebilir
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Tablo 4. Devami

fla¢ simify

flaclar

Etkili oldugu
kanser tiiri

Etki mekanizmasi

Kaynak

Antelmintik ajan

Ivermektin

Meme kanseri

Otofajiyi indiiklemek i¢cin Akt/mTOR yolunun inhibisyonu ve p-21
ile aktive edilmis kinaz 1 (PAK1) aktivasyonu

117)

Apoptozu artirmadan hiicre déngiisiinii bloke ederek hiicre
proliferasyonunun ve Wnt yolunun inhibisyonu

(118)

Kolanjiyokarsinoma
(Cch)

Proliferasyonun inhibisyonu
S fazinda hiicre déngiisiinii durdurma ve apoptozu tegvik etme

(119)

Hepatoseliiler
karsinom

Yes ile iligkili protein 1 (YAP1) aktivitesini bloke etme

(120)

Beyin gliyomu

Mitokondriyal disfonksiyon ve oksidatif stresin indiksiyonu
ile hiicre proliferasyonunu inhibe etme ve kaspaz bagimh olarak
apoptozu indiikleme

Beynin mikrovaskiiler endotel hiicrelerinin apoptozunu indikleme
ve anjiyogenezi inhibe etme
Akt/mTOR  yolunu inhibe
proliferasyonunu inhibe etme
(Potansiyel bir RNA helikaz inhibitérii olan ivermektin, kan-beyin
bariyerini etkili bir sekilde gecemedigi i¢in gliomalarin tedavisinde
kullanilmas: uygun degildir)

ederek kanser hiicrelerinin

(121-123)

Rahim agz1 kanseri

HeLa hiicrelerinin hiicre déngusiinii G1/S fazinda bloke etme
ve hiicre proliferasyonunu ve gociini énemli 6lciide inhibe
etme (hiicrelerde apoptozla ilgili tipik morfolojik degisiklikler
gozlenmistir)

(124)

Ovaryum kanseri

PAK1 kinaz inhibisyonu ile iligkili olarak hiicre proliferasyonunu
inhibe etme

KPNB1’e bagl bir mekanizma ile hiicre déngusiinii bloke etme ve
hiicre apoptozunu inditkleme

Paklitaksel ile kombine tedavide, tiimér biyiimesini inhibe etme
(Akt/mTOR  yolaginin inhibisyonu ile Sisplatin etkinligini
artirabilmektedir)

(125-127)

Hematolojik kanserler

Hiicreye Kkloriir iyonlarmmin akigindaki artigla iligkili, plazma
membraninin hiperpolarizasyonuna ve reaktif oksijen tiirlerinin
(ROS) uretiminin indiksiyonuna neden olarak normal
hematopoietik hiicreleri etkilemeden dusitk konsantrasyonlarda
l6semi hiicrelerini 6ldiirme

(128)

Mide kanseri

YAP1 ekspresyonuna bagh oldugu in vivo ve in vitro olarak hiicre
proliferasyonunu énemli 6l¢iide inhibe etme

(129)

Kolorektal kanser

Proliferasyonun inhibisyonu ve Wnt yolunu bloke ederek apoptozu
tesvik etme

(130)

Renal hiicreli karsinom

Mitokondriyal disfonksiyon ile kanser hiicre proliferasyonunu
inhibe etme

(131)

Prostat kanseri

Kanser hiicre hatti olan LNCaP’deki anti-androjen ila¢ olan
enzalutamidinin ila¢ aktivitesini artirabilme ve bir diger kanser
hiicre hatt1 PC3’iin dosetaksele direncini tersine ¢evirme

(132)

Nazofarengeal kanser

MAPK yolunu inhibe etmek icin PAK1 kinaz aktivitesinin
azaltilmasiyla sitotoksik bir etkiye sahip olup in vitro olarak
farelerde nazofaringeal karsinom gelisimini énemli él¢iide inhibe
etme

(133)

Akciger kanseri

YAP1 aktivitesini inhibe ederek H1299 kanser hiicrelerinin
proliferasyonunu inhibe etme

Erlotinib ile kombine edildiginde EGFR aktivitesini diizenleyerek
ve HCC827 akciger kanseri hiicrelerinde sinerjik bir 6ldiirme etkisi
ortaya koyma

EMT’yi inhibe ederek akciger kanseri hiicrelerinin metastazim
azaltabilme

(120,133)

Melanom

Dapafinib ile birlikte antitiimér aktivitesini énemli 6l¢iide artirma
PAKY’in anti-melanom aktivitesine aracilik etme

TFE3’un nikleer translokasyonunu aktive etme ve SK-MEL-28
melanom hiicrelerinde TFE3’in (Ser321) defosforilasyonuyla
otofajiye bagiml hiicre 6lumiinii inditkleme

(134,135)
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Tablo 5. Antiparazitik aktiviteye sahip antikanser ilaclar

flag sinify ilaglar Etki ettigi parazitler Etki mekanizmalar1 Kaynak
Histon deasetilaz Depsipeptid Anti-leishmanial Apoptoz benzeri bir siirece yol acabilen (136-138)
inhibitérleri Plasmodium sp., S. mansoni mitokondriyal elektrokimyasal gradyanin
P % yasal grady:
depolarizasyonu
Depsipeptid (meme ve Kahalalide F Anti-leishmanial Sitotoksisiteyi indiikler ve G1 fazinda hiicre (139)
kolon kanseri, prostat dongiistnii bloke eder
kanseri ilac1) Zarn pertirbasyonu yoluyla antitimor
aktivitesini indiikler
Antineoplastik, kronik Imatinib Cestod larvalari, Echinococcus | Tirozin kinaz inhibitérii (140)
miyelojenéz lésemi (CML), multilocularis kistleri
gastrointerstinal tiimoérler
Schistosomiasis Parazit fizyolojisi tizerine 6nemli etkileri oldugu | (141)
tespit edilmigtir
Antifolatlar TMX ve MTX P. falciparum Toksik etkisinden dolay: diigitk dozlarda sitmaya | (142)
kars1 kullanilmaktadir
Altin kompleksleri Cisplatin Anti-leishmanial Parazitin CD8 + T hiicresi aracih 6ldiiriilmesini | (143-145)
artirabilir
Parazitlerin apoptoz benzeri hiicre 6liimiine
neden olur
Anti-trypanosoma Sitotoksik T lenfosit aracili antitiimér (146)
bagisikligina neden olma
Platin, paladyum, | Anti-leishmanial DNA’y1 baglama yeteneklerinden kaynaklanan (145)
rutenyum antitimor etkilere sahiptirler
Auranofin, S. mansoni S. mansoni’nin tioredoksin glutatyon reditktaz (147)
aurothiomalate, (TGR) enziminin inhibisyonu
aurothioglucos P falciparum Auranofin, parazitin biiyiimesini engeller (148)
*Etik 8. Kaczanowski S, Sajid M, Reece SE. Evolution of apoptosis-like
. . programmed cell death in unicellular protozoan parasites. Parasit Vectors
Hakem Degerlendirmesi: Editérler kurulu ve editorler kurulu 2011; 4: 1-8.
disinda olan kisiler tarafindan degerlendlrllml@tlr. 9. Doenhoff M, Curtis RH, Ngaiza J, Modha J. Proteases in the schistosome
*Yazarhik Katkilar: life cycle: a paradigm for tumour metastasis. Cancer Metastasis Rev 1990;
Konsept: E.C., S.S., Dizayn: EC., S.S., Veri Toplama veya Isleme: 9: 381-92.
EC., S.S., Analiz veya Yorumlama: S.S., E.C., Literatiir Arama: E.C., 10. James ER, Green DR. Manipulation of apoptosis in the host-parasite
S.S., Yazan: S.S., E.C. interaction. Trends Parasitol 2004; 20: 280-7.
Cikar Catigmasi: Yazarlar tarafindan ¢kar catigmas: 11. Dataand statistics, causes of death. Table 3. Estimated deaths per 100.000
bildirilmemistir. E\opt;litlio;l by c:iluse ar/u/i numbe}f state/. World Health Organization. 2002.
. . i : https://www. .int
Finansal Destek: Yazarlar tarafindan finansal destek almadiklar: varable from: https who-m
bildirilmistir. 12. Cancer mortality among American Indians and Alaska Natives--United
States, 1994-1998. MMWR 2003; 52: 704-7.
13. Cong W, Liu G-H, Meng QF, Dong W, Qin SY, Zhang FK, et al. Toxoplasma
KAYNAKLAR gondii infection in cancer patients: prevalence, risk factors, genotypes and
1. Cooper GM, Hausman RE, Hausman RE. The cell: a molecular approach: association with clinical diagnosis. Cancer Lett 2015; 359: 307-13.
ASM press Washington, DC; 2007. 14. Garcia SB, Aranha AL, Garcia FRB, Basile FV, Pinto APM, de Oliveira EC,
2. Butterfield LH. Cancer vaccines. BMJ 2015; 350: h988. et al. A retrospective study of histopathological findings in 894 cases
3. Carbone M. A ST Beutler B. B ‘A C W Cl B etal of megacolon: what is the relationship between megacolon and colonic
. Carbone M, Arron ST, Beutler B, Bononi A, Cavenee W, Cleaver JE, et al. » Rev Inst Med Trop Sao Paulo 2003: 45: 91-3.
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environment interactions. Nat Rev Cancer 2020; 20: 533-49. 15. Gandomani HS, Tarazoj AA, Siri FH, karimi Rozveh A, Hosseini S,
4 de Martel C. Ferlay J. F hi S. Vienat J. Brav E E D et al Borujeni NN, et al. Essentials of bladder cancer worldwide: incidence,
. de Martel C, Ferlay J, Franceschi S, Vignat J, Bray F, Forman D, et al. tality rate and risk factors. Biomed Res Ther 2017: 4: 1638-55.
Global burden of cancers attributable to infections in 2008: a review and mortality rate and risk factors. blomed Res Ther ’
synthetic analysis. Lancet Oncol 2012; 13: 607-15. 16. Araujo A, Reinhard K, Ferreira LE, Pucu E, Chieffi PP. Paleoparasitology:
5. Bouvard V, Baan R, Straif K, Grosse Y, Secretan B, El Ghissassi F, et al. the origin of human parasites. Arq Neuropsiquiat 2013; 71(9B): 722-6.
A review of human carcinogens--Part B: biological agents. Lancet Oncol 17. Kang YJ, Jo JO, Cho MK, Yu HS, Leem SH, Song KS, et al. Trichinella
2009; 10: 321-2. spiralis infection reduces tumor growth and metastasis of B16-F10
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Case Report

Sirnak’ta Eksternal Oftalmomiyaz Olgulan
External Ophthalmomiasis Cases in Sirnak
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Miyazlarin etken oldugu dermatolojik olgular seyahat hastaliklarinin yaklagik %20’sini olusturmakta ve bu olgularin yaklasik
%5'inde de okiiler tutulum goriilmektedir. Insanlarda gériilen okiiler enfestasyon olgularmnin cogunda da etken olan Oestrus
ovis (O. ovis) larvalarinin konjunktiva tutulumu eksternal oftalmomiyaza neden olmaktadir. Temmuz ve Ekim aylarinda,
gozde hareket eden yabana cisim hissi, yanma, batma, sulanma, kizariklik ve goz kapaginda sislik sikayetleri ile $irnak
Devlet Hastanesi Goz Poliklinigi'ne bagvuran ii¢ hastaya, konjunktiva iizerinden ¢ikarilan birinci dénem O. ovis larvalarina
bagh eksternal oftalmomiyaz tanis1 konulmustur. Larvalarin ¢ikarilmasini takip eden birkag giin icerisinde hastalardaki tim
semptomlar ortadan kalkmistir. Kiigitkbas hayvancilik faliyetlerinin yogun olarak yapildig: bélgelerde benzer géz sikayetleriyle
bagvuran hastalarda ayirici tani olarak O. ovis'e bagh oftalmomiyaz akilda tutulmahidur.

Anahtar Kelimeler: Eksternal oftalmomiyaz, Oestrus ovis, Tiirkiye

ABSTRACT

Dermatological cases caused by myiasis make up approximately 20% of travel diseases. Ocular involvement occurred in
approximately 5% of these myiasis cases. The conjunctival involvement of Oestrus ovis (O. ovis) larvae, which is the active agent

in most ocular infestation cases in humans, causes external ophthalmomyiasis. External ophthalmomyiasis was diagnosed
because of O. ovis first-stage larvae that were removed from the conjunctiva of three patients who applied to the Sirnak State
Hospital Eye Clinic with complaints of foreign body sensation, burning, stinging, watering, and redness in the eyes and
swelling of the eyelids in July and October. All symptoms of the patients disappeared within a few days after the removal of the
larvae. Ophthalmomyiasis due to O. ovis must be kept in mind in the differential diagnosis of patients presenting with similar
eye complaints in areas where sheep and goat husbandry is performed intensely.

Keywords: External ophthalmomyiasis, Oestrus ovis, Turkey
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Seyahat hastaliklari arasinda  Dbildirilen her
bes  dermatolojik  olgudan  birini  miyazlar
olusturmaktadir (1). Insan miyaz olgularinda en
sik cilt yaralari, gbz, nazofarenks ve tirogenital
sistem tutulumu gorilirken bu olgularin yaklasik
%5’inde okuler tutulum goéralmektedir. Okiler
enfestasyonda larvalarin konjunktiva tutulumu
eksternal oftalmomiyaza neden olmaktadir (2).
Insanlarda  gorillen  eksternal  oftalmomiyaz
olgularinda etken Oestrus ovis (O. ovis) larvalar
basta olmak tzere Hypodermis bovis ve Rhinoestrus
purpureus larvalaridir (3).

| Gelis Tarihi/Received: 23.11.2021 Kabul Tarihi/Accepted: 21.01.2022

O. ovis'in yagam doéngisiinde asil konak koyun, keci
ve bazi yaban hayvanlari iken insan rastlantisal
konaktir. Kii¢iikbas hayvanciligin yaygin oldugu Asya,
Afrika, Orta Dogu, Orta Amerika ve Akdeniz Havzasi
tilkelerinin bir¢ok bélgesinde genellikle iklimin sicak
oldugu Haziran ile Eylul aylar1 arasinda O. ovis kaynakli
oftalmomiyaz enfestasyonlar bildirilmigtir (4).

Klinik belirtiler enfestasyonun yerlesim yerine gére
degisiklik gostermektedir. Eksternal oftalmomiyazda
kornea, konjunktiva ve goz kapaginda goriilen
larvalarin  agiz yapisindaki c¢engeller ile govde
kismindaki dikensi yapilar yirtilma, kizariklik,
6dem ve batma hissi gibi non-spesifik konjunktivit
benzeri semptomlara neden olabilir. Ayrica epitel
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dokusunun erezyonu, kornea ulseri, sekonder enfeksiyonlar
ve alerjik reaksiyonlar da goriilebilir. Internal oftalmomiyazda
larvalarin skleraya girip goz kiiresine go¢ etmesi iridosiklit, vitrit,
endoftalmi ve optik atrofi gibi ciddi komplikasyonlara yol agabilir.
Larvalarin orbitaya girmesiyle olusan orbital oftalmomiyazda ise
okiiler adneks ve optik sinir etkilenebilir (1,5).

Bu caligmada, Turkiye'nin Giiney Dogusu'nda yer alan Suriye
ve Irak ile sinir komsusu olan Sirnak ilinde Temmuz ve Ekim
aylarinda Sirnak Devlet Hastanesi Géz Hastaliklar1 Poliklinigine
gozde hareket eden yabana cisim hissi, yanma, batma, sulanma,
kizariklik ve goz kapaginda siglik sikayetleri ile bagvuran, O. ovis'in
etken oldugu ti¢ eksternal oftalmomiyaz olgusu sunulmaktadir.

Olgu 1

Sirnak kirsalinda kiigitkbas hayvan yetistiriciligi yapan 19 yaginda
erkek hasta, sag gozde hareket eden yabana cisim hissi, yanma,
batma, sulanma, kizariklik ve kapak sigligi sikayetleri ile Sirnak
Devlet Hastanesi Géz Hastaliklar1 Poliklinigime bagvurmus
ve vyapillan muayenede siliyer enjeksiyon, kapak 6demi,
pseudomembran ile birlikte 3 adet 1 mm boyutunda larva tespit
edilmigtir (Sekil 1). Larvalar c¢ikarildiktan kisa bir siire sonra
hastanin tiim semptomlari ortadan kalkmis ve 10. giinde yapilan
kontrolde herhangi bir komplikasyon saptanmamusgtir.

Olgu 2

Sirnak kirsalinda yasayan 12 yagindaki erkek hasta, sag gozde
hareket eden yabana cisim hissi, kaginti, batma, sulanma,
kizariklik, fotofobi ve kapak sisligi sikayetleri ile $irnak Devlet
Hastanesi Go6z Poliklinigine basvurmus ve yapilan muayenede
siliyer enjeksiyon, kemozis, kapak 6demi, pseudomembran ve
subkonjunktival hemoraji ile birlikte 3 adet 1 mm boyutunda
larva tespit edilmistir ($ekil 2). Larvalar ¢ikarildiktan kisa bir siire
sonra hastanin tim semptomlar1 ortadan kalkmis ve 10. giinde
yapilan kontrolde herhangi bir komplikasyon saptanmamustir.

Olgu 3

Sirnak kirsalinda kiigitkbag hayvan yetistiriciligi yapan 51 yasinda
erkek hasta, sol gozde hareket eden yabana cisim hissi, yanma,
kasint1, batma, sulanma ve kizariklik sikayeti ile Sirnak Devlet
Hastanesi Goz Poliklinigine basvurmus ve yapilan muayenede
silier enjeksiyon ile birlikte 10 adet 1 mm boyutunda larva tespit
edilmigtir. Larvalar cikarildiktan kisa bir siire sonra hastanin tim
semptomlar ortadan kalkmig ve 10. giinde yapilan kontrolde
herhangi bir komplikasyon saptanmamistir (Sekil 3).

Her bir olgudan ¢ikarilan larvalar formaldehit icerisinde Istanbul
Universitesi-Cerrahpasa, Cerrahpasa Tip Fakiltesi Tibbi
Mikrobiyoloji Laboratuvari’'na génderilmis ve yapilan morfolojik
incelemede larvalarin sefalik ve son segment yapisimin tipik
6zeliklerine gore birinci dénem O. ovislarvalar: oldugu tespit
edilmistir (Sekil 4-6) (1,5).

Tartisma

Insanlarda rastlantisal olarak enfestasyon yapan ve genellikle
eksternal oftalmomiyaza neden olan O. ovis, daha ¢ok sicak
iklimlerde yaygin olarak goriilen bir kiigiikbag hayvan parazitidir
(1). Kornea boyunca hareket eden larvalar agiz yapilarinda
bulunan ¢engelleriyle konjunktival kanamalara ve keratite neden
olabilmektedirler (6). Eksternal oftalmomiyaz genellikle tahris,
batma, hareketli yabanci cisim, 1513a duyarhilik ve agri sikayetlerine
neden olmakla birlikte, larvalarin derin dokuya ulasip kornea
hasar1 olugturmasi durumunda kérlik gelisebilmektedir (7).
Fakat O. ovis larvalarinda proteolitik enzimler bulunmadig: i¢in
korneaya gec¢meleri ve okiiler yapilarda hasara neden olmalar
beklenmemektedir (1).

Diinya'da sicak ve nemli bolgelerde sik gériilen O. ovise bagh
miyaz olgularina ihman bélgelerde nadiren rastlamlmaktadir.
O. ovise bagh miyaz olgular1 Akdeniz Havzas: iilkelerinde
endemik iken, Orta Avrupa'da sporodik olarak bildirilmektedir

Sekil 1. Birinci olguda konjunktiva tizerinde larva; 2. Tkinci olguda konjunktiva tizerinde larva; 3. Uctincii olguda konjunktiva iizerinde
cok sayida larva; 4. O. ovis birinci dénem larva (10X10); 5. O. ovis'e 6zgii larva dis yapis1 ve faringeal sklerit (20X10); 6. Larva gévde
segmenti iizerinde diizenlenmis geriye déniik dikensi yapilar (20X10)
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(8). Italyamin Sicilya Bélgesinden gelen c¢obanlarin yaklasik
%80’inin hayatlarinda en az bir kere O. ovis’e bagh miyaz gecirdigi
belirtilmistir (1).

Bildirdigimiz ii¢ olgudan ikisi kiicikbas hayvan yetistiricisi iken,
digeri de kiiciikbag hayvanahgin yogun olarak yapildig: kirsal
alanda yagamaktadir. Yapilan ¢alismalarda ézellikle Kuzey Afrika
ve Guney Avrupa'da kiiciikbas hayvanlarda O. ovis'in ciddi bir
prevalansa sahip oldugu ve bu durumun insan olgularinda artisa
neden olabilecegi bildirilmektedir (7). O. ovis olgular1 genellikle
hayvancilik faaliyetleriyle iliskilendirilmektedir. Ancak tilkemizde
hayvancilik yapilan alanlarda bulunma 6ykiisti olmayan ve biiyiik
sehirde yasayan olgular da bildirilmistir (6,9).

Turkiye'de bugiine kadar Aydin (10), Nigde (9), Hakkari (11),
Bolu (12), Erzurum (13,14), Istanbul (5,6), Kayseri (15), Van
(2), Gaziantep (16), Mersin (17), Burdur (18), Mugla (19) ve
Konya'dan (20) O. ovis etkenli eksternal oftalmomiyaz olgular:
bildirilmigtir. Bu ¢aligmada Sirnak ilinde etkeni O. ovis olan
eksternal oftalmomiyaz olgular ilk defa sunulmustur.

Sirnak’ta ozellikle kiicitkbag hayvanaligin yaygin oldugu kirsal
kesimler bagta olmak {izere tilkemizde gehir merkezlerinde
yasayan ve gozde kizariklik, hareket eden yabana cisim hissi,
yanma, batma, sulanma ile géz kapaginda sislik gibi sikayetlerle
bagvuran hastalarda ayiricr tanida O. ovis’e bagh oftalmomiyaz
akilda tutulmalidur.

*Etik

Hasta Onay1: Makalede gecen 3 olguya ait hastalardan onay
alinmistir.
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