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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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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.
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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.

REVISIONS

When submitting a revised version of a paper, the author
must submit a detailed “"Response to the reviewers"
that states point by point how each issue raised by the
reviewers has been covered and where it can be found (each
reviewer's comment, followed by the author's reply and line
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annotated copy of the main document. Revised manuscripts
must be submitted within 30 days from the date of the
decision letter. If the revised version of the manuscript
is not submitted within the allocated time, the revision
option may be cancelled. If the submitting author(s) believe
that additional time is required, they should request this
extension before the initial 30-day period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication process of
a manuscript is completed, it is published online on the
journal's webpage as an ahead-of-print publication before
it is included in its scheduled issue. A PDF proof of the
accepted manuscript is sent to the corresponding author,
and their publication approval is requested within 2 days of
their receipt of the proof.
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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
Board will act in accordance with the relevant international
rules of publication ethics (i.e., COPE guidelines).

Editorial policies of the journal are conducted as stated in
the rules recommended by the Council of Science Editors
and reflected in the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/). Accordingly,
authors, reviewers, and editors are expected to adhere to
the best practice guidelines on ethical behavior contained
in this statement.

Submitted manuscripts are subjected to double-blinded peer-
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EDITORDEN

2022 yihnin ilk sayisini da COVID-19 pandemisinin devam ettigi, asilamanin hizla devam ettigi,
bulasicihgr daha fazla olan Omicron varyantinin dominant oldugu bir dénemde ¢ikartmaktayiz.

Bu sayimizi, 11 6zgiin arastirma makalesi, 3 olgu sunumu ve 2 editdre mektup olmak tizere 16 makale
ile cikarmaktayiz.

Ozgiin arastirmalarda tibbi ve veteriner parazitoloji alanlarindan makaleler arasinda; Konya ilindeki
toxoplasmosis seroprevansi hakkinda bir makale, Trichomonas vaginalis'in rutin besiyerlerinde liretilme
olanaklariin incelendigi bir makale, koyunlardaki Babesia ve Theileria yayginliginin arastinldigi bir
makale, kdpek leishmaniasisinin ve vektorlerinin Aydin ilindeki durumunu ortaya koyan iki ayri makale,
Agri'da sokak kopeklerindeki helmint parazitler, Van'da farkli gruplarda bagirsak parazitlerini ortaya
koyan iki makale, Demodex ile ilgli bir makale ve COVID-19 ile iliskili bazi paraziter ve viral hastaliklar
ile ilgili 3 yazi bulunmaktadir.

Olgu sunumlarinda ise yine oldukg¢a ilging bulacaginizi distindigtimiiz g farkh konuda olguya detayli
olarak yer verilmistir.

SCI/SCI-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere
atif yapilmasinin, dergimizin bu indekse basvuru/kabul sirecinde biiyiik 6nem tasidigini yeniden
belirtmek isterim. Bilim alanimizin en 6nemli unsurlarindan ve bizleri giiclendiren araclarindan biri
olan "Tuirkiye Parazitoloji Dergisi"nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararl
olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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Hastanemizdeki Farkli Hasta Gruplarinda
Toxoplasma gondii Seroprevalansi

Seroprevalence of Toxoplasma gondii in Different Patient Groups
in Our Hospital

® Fatma Esenkaya Tagbent, ® Duygu Beder, ® Mehmet Ozdemir, ® Metin Dogan, ® Bahadir Feyzioglu
Necmettin Erbakan Universitesi Meram Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Konya, Tiirkiye

[T el Esenkaya Tasbent F, Beder D, Ozdemir M, Dogan M, Feyzioglu B. Seroprevalence of Toxoplasma gondii in

Different Patient Groups in Our Hospital. Turkiye Parazitol Derg 2022;46(1):1-6.

0z

Amag: Toxoplasma gondii (T. gondii) zorunlu hiicre ici bir parazit olup, konjenital yolla ge¢is ve immiinosiipresif hastalarda 6nemli
bir morbidite ve mortalite sebebi olarak bildirilmektedir. Bu ¢alismada, ¢esitli yas ve hasta gruplarindaki T. gondii seropozitiflik
durumlarinin belirlenmesinin yani sira 6zellikle risk gruplarindaki mevcut immiin durumun ortaya konmasi amaglanmigtir.
Yontemler: Bir iniversite hastanesi tibbi mikrobiyoloji laboratuvarinda 2015-2019 yallar1 arasinda cahigilan T. gondii seroloji
sonuglar1 geriye doniik olarak irdelenmigstir. Caligmada anti-T. gondii IgM, anti-T. gondii IgG antikorlar1 ve anti-T. gondii IgG
avidite test sonuglar1 enzyme-linked fluorescent assay yontemi ile arastirlmigtir. Ayrica toksoplazmoz igin risk gruplari olan
immiinostipresif hastalar ve gebelerdeki seropozitiflik oranlar1 ortaya konmustur. Immiinosiipresif hastalarin tanimlanmasinda

belirgin immunostipresyonu olan gruplar geriye dénitk dosyalar: irdelenerek belirlenmistir.

Bulgular: Belirtilen zaman araliginda 6,220 (%29,8) erkek, 14,655 (%70,2) kadin olmak tizere 20,875 kiginin serum érneginde
T. gondii serolojisi cahigilmigtir. Anti-T. gondii IgM ve IgG pozitiflik oram kadinlarda erkeklere gére anlamh oranda yitksek
bulunmustur. Tim yillar degerlendirildiginde 16,448 hastada IgM, 4,427 hastada IgG pozitifligi aragtirlmigtir. Beg yillik dénemde
tum hastalardaki T. gondii IgM seropozitifligi %2,4, T. gondii IgG seropozitifligi %24,1 olarak bulunmustur. Dogurganlik cagindaki
kadinlarda T. gondii IgG seropozitiflik oran1 %36,1 olarak bulunurken; gebelerde %42,4, immiinostpresif hastalarda %14,6 olarak
tespit edilmigtir.

Sonug: Gebelerde, ve ozellikle latent enfeksiyonun reaktivasyonu agisindan immunostipresif hastalarda T. gondii serolojisi
takibinin gerekliligi irdelenmeli, siipheli klinik durumlarda toksoplazmoz akla gelmelidir.

Anahtar Kelimeler: Toxoplasma gondii, ELFA, immiinosiipresif hasta, gebe

ABSTRACT

Objective: Toxoplasma gondii (T. gondii) is an obligate intracellular parasite. It is regarded as an important cause of morbidity and
mortality in congenital contamination and immunosuppressive patients. This study aimed to determine the seropositivity of T.
gondii in various ages and patient groups, as well as to reveal the current immune status, especially in risk groups.

Methods: Results of T. gondii serology conducted between 2015 and 2019 in the medical microbiology laboratory in a university
hospital were retrospectively analyzed. In the study, anti-T. gondii IgM, anti-T. gondii IgG antibodies, and anti-T. gondii IgG
avidity test results were investigated by the enzyme-linked fluorescent assay method. Additionally, seropositivity rates among
immunosuppressed patients and pregnant women, which are risk groups for toxoplasmosis, were revealed. In the identification
of the immunosuppressed patients, groups with significant immunosuppression were retrospectively determined by examining
their files.

Results: The serology of T. gondii was investigated in serum samples of a total of 20.875 individuals, among which 6.220 (29.8%)
are males and 14.655 (70.2%) are females. Anti-T. gondii IgM and IgG positivity rates were significantly higher in women than in
men. When all years are evaluated, IgM positivity in 16.448 patients and IgG positivity in 4.427 patients were investigated. In
the 5-year period, T. gondii IgM seropositivity and T. gondii IgG seropositivity was among all the patients was 2.4% and 24.1%,
respectively. While the rate of T. gondii IgG seropositivity in women of childbearing age was 36.1%, it was 42.4% in pregnant
women and 14.6% in immunosuppressed patients.

Conclusion: T. gondii serology follow-up of pregnant women and immunosuppressed patients in terms of reactivity of latent
infection should be advised and toxoplasmosis should be considered in suspicious clinical cases.

Keywords: Toxoplasma gondii, ELFA, immunosuppressive patient, pregnant
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GIRig

Toksoplazmoz etkeni olan Toxoplasma gondii (T. gondii),
kemirgenler ve insanlar dahil genis bir ara konakgi yelpazesine
sahiptir ve felidae familyas: tiyeleri tek kesin konagidir (1). Bu
protozoon i¢in baghca bulagma yollari; enfekte kedi tarafindan
atilan ookistlerin gida ve su yoluyla alinmasi, T. gondii ile enfekte
hayvanlara ait ¢ig siit ve et titketimi ya da kan ve organ naklidir.
Ek olarak, enfekte olmus gebe hastalar semptomatik olmasalar
dahi dogmamus fetiislerine hastaligi bulagtirabilmektedirler (2).
Toksoplazmoz genellikle asemptomatik seyretmekle birlikte,
immin sistemi baskilanmis kigilerde ve gebelerde yagamu
tehdit eden durumlara neden olabilmektedir (3). Konjenital
enfeksiyonlar, parazitin enfekte anneden bebege plasental
yolla aktarilmas: sonucunda olusur ve klinik gebelik haftasina
baglh olarak degismektedir. Gebeligin ilk aylarinda bulas riski
diisik ancak ciddi semptomlarin gelisme ihtimali yitksektir.
Gebeligin ilk aylarinda gelisen konjenital enfeksiyonlarda,

gebelik abortusla sonuglanabilir. Yenidoganda konjenital
toksoplazmoza baghh hidrosefali, koryoretinit, serebral
kalsifikasyon, mikrooftalmi, hepatosplenomegali, sagirlik,

ensefalit gibi agir klinik durumlar goriilebilir. Gebelik ay1
ilerledik¢e bebekte ortaya ¢ikabilecek klinik belirtiler hafifler.
Ancak dogumda saglikli gériinen bebeklerde bile uzun dénemde
mental retardasyon, isitme kaybi, epilepsi gibi patolojilerin
gorilebildigi belirtilmektedir (4).

T. gondii enfeksiyonlarinda yasam boyunca kalabilen
mikroskobik doku kistleri olugmaktadir. Bu kistler icinde
yer alan parazit, bradizoit formuyla uzun yillar latent olarak
kalabilmektedir. Immunosiipresif hastalarda doku kistlerine
hapsedilen bradizoitlerin yeniden aktiflesmesi mortal seyreden
ensefalit, pnémoni, miyokardit gibi ciddi klinik durumlara neden
olabilmektedir. Ayrica enfeksiyon, ¢oklu organ yetmezligine
yol acabilmektedir (5). Diger yandan insanlarda yapilan baz
caligmalar latent toksoplazmozun; kigilik degisiklikleri, IQ nun
dusmesi, zihinsel bozukluklar gibi néropsikiyatrik bulgulara yol
actigini ortaya koymustur (6).
Enfeksiyonun laboratuvar tamsinda genellikle, 6nceki
maruziyeti gosteren IgG ve aktif bagisiklik varligini veya
yeni bir enfeksiyonu gosteren IgM antikorlarini belirleyen
serolojik testler kullamilmaktadir (7). Enfeksiyonda ilk ortaya
c¢ikan antikor olan IgM, kanda uzun siire pozitif olarak
kalabileceginden, gebelikte saptanan IgM pozitifliginde, eski ve
yeni enfeksiyon ayrimi i¢in avidite testlerine bagvurulmaktadir.
Yitksek avidite, genellikle son dért ay icinde gecirilen
enfeksiyonu diglamaktadir (7,8).

Toksoplazmozun  seroprevalansina  yonelik  ¢aligmalara,
genellikle toksoplazmoz siipheli ya da én tanih hastalar ile
gebe olan veya olmayan saghkli kadinlar dahil edilmektedir.
Literatirde immiunosupresif hasta gruplarinda T. gondii
seroprevalansini aragtiran az sayida calisma bulunmaktadir.
Bu calismada immiinostipresif hastalar ve gebe hastalar basta
olmak tuzere riskli hasta gruplarindaki T. gondii bagisiklik
durumu retrospektif olarak irdelenmistir. Hastalikla ilgili
bolgemizdeki genel seropozitiflik oranlarinin verilmesinin
yam sira; risk gruplarindaki mevcut immiin durumun ortaya
koyularak bu hasta gruplarinda gerekli énlemlerin alinmasi,
rutin tetkiklerde T. gondii taramalarinin gerekli olup olmadig:
ile ilgili rutin uygulamalara yol gésterici olmas: amaglanmigtir.

YONTEMLER

Calisma 6ncesinde Necmettin Erbakan Universitesi Girisimsel
Olmayan Klinik Caligmalar Etik Kurulundan onay alinmistir
(2020/2537). Tibbi mikrobiyoloji laboratuvarimiza 2015-2019
yillarini iceren beg yilik dénemde T. gondii serolojisi istemi ile
gonderilen ornekler retrospektif olarak incelenmigtir. Serum
érneklerinde T. gondii IgM ve IgG antikorlari ve anti-T. gondii IgG
avidite testleri; VIDAS TOXO IgM, VIDAS TOXO IgG (bioMerieux,
Fransa) kitleri kullanilarak enzyme-linked fluorescent assay
yontemi ile uretici firmanin Onerilerine gére caligilmigtir.
Sonuglarin degerlendirilmesinde; IgM i¢in <0,55 negatif, 0,55-
0,65 arasi sinir deger ve 20,65 pozitif olarak; IgG i¢in <4 [U/mL
negatif, 4-8 IU/mL aras:1 sinir deger ve 28 IU/mL pozitif olarak;
anti-T. gondii IgG avidite icin <0,200 dugiik avidite 0,200-0,300
aras1 sinir deger ve 20,300 yiiksek avidite olarak kabul edilmigtir.
Smnir deger bulunan 6rnekler rapor edilmeden é6nce ikinci bir
serum istenerek yeniden ¢aligilmus, ikinci calismada da sinir deger
¢ikarsa rapor edilmigtir.

Olgulara ait T. gondii seroloji sonuglari, cinsiyet, yas, tarih,
ornegin geldigi klinik ve tam bilgileri hastanemiz laboratuvar
bilgi sisteminden elde edilmistir. Calismaya dahil edilen hastalar
arasinda gebe olanlar ve immiinosiipresif tani alanlar tek tek tan:
kodlar: ile aranarak belirlenmistir. immiinosiipresif hastalarin
tammlanmasinda belirgin immiinostipresyonu olan gruplar geriye
doniik dosyalar: irdelenerek tespit edilmigtir. Konjenital immin
yetmezligi olanlar, onkoloji hastalarindan kanser kemoterapisi
gorenler, bagigikligi baskilayan ila¢ kullanan hastalar veya
transplantasyon initesinde yatip immiinosiipresyonu olan
hastalar immiinosiipresif grup olarak alinmistir.

istatistiksel Analiz

Caligmanin istatistiksel analizinde degiskenler i¢cin tanimlayic
istatistikler verilmistir. Sayisal degiskenler ortalama (standart
sapma) seklinde, kategorik degiskenler frekans (ytizde) seklinde
ifade edilmigstir. Kategorik degiskenler icin yapilan analizlerde
ki-kare testi uygulanmgtir. Analizler SAS University Edition 9.4
programu ile yapilarak, p<0,05 degeri anlamh kabul edilmistir.

BULGULAR

Calismada 6,220 (%29,8) erkek, 14,655 (%70,2) kadin olmak
tizere 20,875 kisiye ait serum 6rneginde T. gondii seropozitifligi
arastinlmigtir. Anti-T. gondii IgM antikoru pozitif bulunan
hastalarin yas ortalamas: 28,31 (13,65), negatif bulunanlarin yas
ortalamasi 28,94 (18,67) iken; anti-T. gondii IgG antikoru pozitif
bulunan hastalarin yas ortalamasi 33,28 (20,73), negatif olanlarin
18,38 (18,03) olarak hesaplanmigtir. Toplamda 16,448 hastada
IgM, 4,427 hastada IgG pozitifligi arastinlmistir. Anti-T. gondii
IgM ve IgG pozitiflik oranmi kadinlarda erkeklere gére anlamh
oranda yiiksek bulunmustur (p<0,05). Cinsiyete gére IgG ve IgM
degerleri Tablo 1'de 6zetlenmistir.

Hastalarin 1,065'inde (%24,1) IgG seropozitifligi, 393’tnde
(%2,4) IgM seropozitifligi tespit edilmistir. [gM ve IgG'nin pozitif
oldugu 293 hastada avidite ¢alisilmis ve 147 hastada (%50,2)
yiiksek avidite, 55 hastada (%18,8) sinirda avidite ve 91 hastada
da (%31) digiik avidite belirlenmistir.

Orneklerin %32’si (n=6,678) gebe kliniginden, %26,2’si (n=5,475)
cocuk kliniginden, %24,3't (n=5,073) dahiliye Kkliniginden,
%44 (n=839) intaniye kliniginden, %0,7’si (n=137) néroloji
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Tablo 1. 2015-2019 yillar1 arasinda Necmettin Erbakan Universitesi Tip Fakiiltesi Hastanesi Tibbi Mikrobiyoloji Laboratuvarr'nda

arastirilan Toxoplasma gondii seropozitiflik oranlarinin cinsiyete gére dagilimi

Anti-T. gondii IgM Anti-T. gondii IgG
Pozitif Ara deger Negatif Toplam Pozitif Ara deger Negatif Toplam
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
52 11,613 43 1,882
Kadin 337 (%2,8) (%0,4) (%96,8) 12,002 728 (%27,4) (%1,7) (%70,9) 2,653
9 4,381 36
Erkek 56 (%1,2) (%0,3) (%98.5) 4,446 337 (%19) (%2) 1,401 (%79) 1,774
61 15,994 16,448 1,065 79 3,283 4,427
Toplam 393 (%2,4) (%0,4) (%97,2) | (%100) (%24,1) (%1,8) (%74,1) (%100)

ve psikiyatri kliniklerinden génderilirken; geri kalan %12,8’lik
(n=2,673) kismu diger klinikler olugturmaktadur.

En sik IgM ve IgG pozitifligi gérillen hastalar dogurganlik yas
grubundaki hastalardir. Tiim anti-T. gondii IgM pozitifliklerinin
%77,44 dogurganlik yasindaki hastalara aitken, %42,5'ini gebe
hastalar olusturmaktadir. Anti-T. gondii IgG pozitifliklerine
bakildiginda yasla birlikte anlamh bir artig oldugu gérilmustir
(p<0,05). Cocuk hastalarda anti-T. gondii IgG %8,5 oraninda pozitif
bulunurken, erigkin yas grubunda bu oran %36,7 bulunmugtur.
Tam 6rneklerin %11,7’si immunostipresif hasta grubuna aittir.
Bu hastalara ait 2,447 6rnekte T. gondii serolojisi ¢aligilmistr.
Latent enfeksiyonun reaktivasyonu agisindan riskli olan bu
grupta %14,7 oraninda anti-T. gondii IgG pozitifligi goralmustiir.
Tum anti-T. gondii IgM pozitifliklerinin %0,5’i, anti-T. gondii
IgG pozitifliklerinin %1,5’i néroloji-psikiyatri kliniginde yatan
hastalara aittir. Noroloji-psikiyatri kliniginden génderilen ve
pozitif bulunan hastalarin klinik durumu geriye dénitk hasta
dosyalar1 tizerinden irdelendiginde, IgM pozitifligi gérilen 2
hastadan biri servikal disk hernisi, digeri ise servikal radikiilopati
tanilariyla tetkik edilmiglerdir. IgG pozitifligi gorilenlerde ise
belirli bir tani tizerinde yogunlagma gorilmemis; epilepsi, cerebral
enfarktiis, myastenia gravis, bag agrisi, duygu-durum bozuklugu
gibi farkh tamilarla aragtirilan hastalar oldugu izlenmistir. T.
gondii seroloji sonuglarinin énemli hasta gruplarindaki dagilimi
Tablo 2'de gosterilmistir.
Caligmada gebe hastalar, dogurganhik c¢agindaki hastalar,
¢ocuk hastalar, immiinosiipresif hastalar ve néroloji-psikiyatri
hastalar1 kendi aralarinda karsilagtinlmig, IgM pozitifliginin
gebe ve dogurganlik yas grubunda anlaml oranda ytiksek oldugu

gorilmustir (p<0,05). IgG pozitiflik orani ise néroloji-psikiyatri
hastalarinda oransal olarak yiiksek olmakla birlikte aradaki fark
anlamh bulunmamigtur.

TARTISMA

Toksoplazmoz hayvanlarda ve insanlarda sik gorilen 6nemli
bir protozoal hastaliktir. Toksoplazmoz i¢in diinya genelinde;
cografik faktorler, sosyo-kiiltiirel durum, beslenme aligkanhgi,
iklim, bulagma yolu ve toplumun yas ortalamas: gibi farkliliklarla
degisen prevelans oranlarn bildirilmektedir. Epidemiyolojik
verilerde dunya niifusunun yaklasik %30'nun, bu parazitle
enfekte oldugu belirtilmektedir (9).

Ulkemizde de T. gondii'ye karsi antikor diizeylerinin bildirildigi
bir¢ok seroprevalans ¢alismasi yapilmistir. Bélitk ve ark. (10) yaptig
bir ¢alismada anti-T. gondii IgG ve anti-T. gondii IgM pozitifligi
sirasiyla %23,3 ve %0,1 olarak bulunmugtur. Yapilan bir diger
calismada anti-T. gondii IgG %21, anti-T. gondii IgM %1,2 olarak
bildirilmistir (4). Selek ve ark.’min (11) calismasinda, anti-T. gondii
IgG pozitifligi %37 olarak tespit edilmistir. Malatyal ve ark. (12)
calismasinda 10 yillik T. gondii seroloji sonuglari irdelenmis ve %31,5
oraninda seropozitiflik bildirilmistir. Ulkemizde yapilan bir bagka
calismada anti-T. gondii IgG %30,7 olarak bildirilirken, anti-T. gondii
IgM pozitifligi %9,7 olarak yiiksek bir oranda bulunmustur (13).
Gig etin ¢ok siklikla tiiketildigi bir sehir olan Sanlurfa'da; %69,5
oraninda seropozitiflik rapor edilmigtir (14). Magin ve ark. (15)
bélgemizden yaptiklar: ¢alismada pozitiflik oramm anti-T. gondii
IgG i¢in %29,53, anti-T. gondii IgM i¢in %2,44 olarak bulmuslardir.
Bizim ¢alismamizda anti-T. gondii IgG %24, anti-T. gondii IgM %2,38
olarak bulunmus olup bélgemiz literatiir verilerine yakindir.

Tablo 2. 2015-2019 yillar1 arasinda Necmettin Erbakan Universitesi Tip Fakiiltesi Hastanesi Tibbi Mikrobiyoloji Laboratuvarr’nda

ELFA yontemiyle arastirilan anti-T. gondii IgG ve IgM sonuglarinin riskli hasta gruplarindaki dagilimi

Anti-T. gondii IgM Anti-T. gondii IgG

Pozitif | Ara deger Negatif Pozitif Ara deger Negatif
Gebe hastalar 167 23 5,929 237 4 318
IgM i¢in n=6,119, IgG i¢in n=559 (%2,7) (%0,3) (%97) (%42,4) (%0,7) (%56,9)
Dogurganlik cagindaki hastalar 304 43 8,765 543 15 944
IgM i¢in n=9,112, IgG i¢in n=1,502 (%3,3) (%0,5) (%96,2) (%36,1) (%1) (%62,8)
Cocuk hastalar 28 (%0,8) 4 3,458 169 35 1,781
IgM i¢in n=3,490, IgG i¢in n=1,985 o (%0,1) (%99,1) (%8,5) (%1,8) (%89,7)
immiinosiiptesif hastalar 9 (%0.5) 2 1,891 80 4 461
IgM i¢in n=1,902, IgG i¢in n=545 o (%0,1) (%99,4) (%14,7) (%0,7) (%84,6)
Noroloji-psikiyatri hastalar: 2 16 2 17
IgM i¢in n=102, IgG i¢in n=35 (%2) 0 100 (%98) (%45,7) (%5,7) (%48,6)
ELFA: Enzyme-linked fluorescent assay
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Toksoplazmozun kadin ve erkeklerdeki dagilimiyla ilgili
literatiirde farkli sonuclar ileri siiren ¢aligmalar bulunmaktadir.
Brezilya'da yapilan bir ¢alismada parazitozun bulagma yollarinin
yani sira, kadin ve erkeklerdeki siklig1 irdelenmis ve erkek cinsiyet
enfeksiyon riskini énemli 6lctide artiran baghca faktér olarak
bildirilmigtir (16). Tiirkoglu ve ark.nin (4) 14,262 serum 6rnegini
inceledikleri kapsaml ¢alismada toksoplazmoz i¢in hem IgG hem
de IgM erkeklerde daha yitksek oranda pozitif bulunmugtur.
Selek ve ark. (11) anti-T. gondii IgG pozitifligini erkeklerde %34,6,
kadinlarda %27,9; anti-T. gondii IgM pozitifligini erkeklerde
%1,5, kadinlarda %1,2 olarak bulmuglardir. S6z konusu ¢alismada
erkeklerde parazitozun seroprevalansinin anlamli oranda ytksek
oldugu belirtilerek; bu durum erkeklerin toprakla iligkisinin daha
cok oldugu ve hijyen aligkanliginin genel olarak erkeklerde daha
diisiik oldugu 6ne suiriilerek iligkilendirilmigtir (11).
Literatiirdeki baz1 ¢aligmalarda ise toksoplazmozun kadinlarda
daha sik goruldigu bildirilmektedir. Yildinm ve ark. (17)
calismalarinda IgG seropozitifligini kadinlarda %27, erkeklerde
%8,2 oraninda pozitif bulmuglardir. Bir bagka c¢alismada
erkeklerin %23,36’sinda, kadinlarin %33,14’tnde anti-T. gondii
IgG pozitifligi bildirilmigtir (18). Yazar ve ark. (19) ¢calismalarinda
IgG pozitiflik oranini erkeklerde %5,6 olarak bulurken, kadinlarda
%23,3 gibi erkeklere gére yitksek bir oranda rapor etmisler ve bu
duruma bélgede ¢ig ya da az pismis etle kadinlarin daha ¢ok temas
etmesinin sebep olabilecegini bildirmislerdir. Demir ve ark. (20)
23,731 olguyu inceledikleri ¢alismalarinda erkeklerde anti-T.
gondii IgM ve IgG oranlari sirasiyla %0,2 ve %11,6 iken; kadinlarda
%2 ve %55,9 olarak bildirilmis olup, kadinlarda pozitiflik
oranlarimin anlamh sgekilde yiiksek oldugu rapor edilmigtir.
Bolgemizde bizim yaptigimiz calismada ise anti-T. gondii IgG ve
IgM pozitifligi kadinlarda ve erkeklerde sirasiyla %27,2 ve %2,8;
%19 ve %1,2; olarak tespit edilmis olup kadinlardaki yiksek
pozitiflik oranlar istatistiksel olarak da anlamli bulunmustur.
Cinsiyetler arasindaki dagiimin da tipki genel seropvelans
oranlarinda oldugu gibi yasanilan bolge, kiltiirel aliskanliklar,
beslenme sekilleri gibi bircok etkene bagh olarak bélgeden bélgeye
degistigini dugiinmekteyiz.

Immiin sisteminormal erigkinlerde T. gondii enfeksiyonu genellikle
asemptomatiktir. Ancak konjenital olgularda ve immunostpresif
hastalarda ciddi patolojik etkiler goriilebilir ve risk hasta
kategorileri arasinda farkhlik gosterebilir (21). Konjenital
enfeksiyon durumunda; fetiiste dusik, 6li dogum, intrauterin
olum, koryoretinit, zeka geriligi, hidrosefali ve nérolojik defekt
gibi ciddi belirtiler gortilmektedir (4,22). Yapilan bir ¢aligmada
olumsuz gebelik sonuglari ile T. gondii yitksek prevalans: arasinda
anlamh bir iligki bulunmustur (21). Diinya genelinde insidans
orani yilda 400 ila 4,000 aras: degisen konjenital toksoplazmoz
olgusu bildirilmektedir (22). Bundan dolayidir ki literatirdeki
toksoplazmozla ilgili ¢alismalarin biyiik ¢ogunlugu, énemli bir
risk grubu olan gebe ve dogurganlik yas grubundaki hastalara
aittir. Bizim c¢aligmamizda da bes yilik dénemde T. gondii
serolojisi i¢in génderilen érneklerin bityiik kism1 15-49 yas kadin
ya da gebe hastalardan olugsmaktadir. Bu durumla ilgili olarak,
iilkemizde yasal zorunluluk olmamasina ragmen gebelikte veya
oncesinde etkenin ¢ogu hekim tarafindan rutin olarak bakildigs;
ya da parazitozun gebelikteki olasi etkilerinin hastalar tarafindan
da sosyal medya basta olmak tzere bircok kaynak aracihigiyla
6grenildigi ve rutin muayenelerde hekimlerden bu testlerin talep
edildigi disiintilmektedir. Ulkemizde bu gruplardaki seropozitiflik
verilerinde bélgelere gére 6nemli farklihiklar gorilmektedir.

Parazitoz agisindan yitksek seropozitiflik oranlarina sahip
olan Sanlrfa'da anti-T. gondii IgG pozitifligi gebelerde %68,9,
dogurganlik yas grubunda %63 olarak bildirilmistir (23). Cig kofte
tiketiminin sik goruldigi diger bolgeler olan Hatay Bélgesinde
gebelerde %57 oraninda, Adana Bolgesinde %46,3 oraninda
seropozitiflik rapor edilmistir (8,24). Istanbul'da gebe hastalarla
yapilan bir calismada Tirk gebelerle, Suriyeli gebe gé¢menlerin
pozitiflikleri karsilagtirilmig, Tiirklerde %26,3, Suriyeli gebelerde
ise %58,3 oraninda T. gondii IgG pozitifligi bulunmusgtur (25).
Bizim c¢alismamizda anti-T. gondii IgG ve IgM pozitiflikleri
sirasiyla gebelerde %42,4 ve %2,7, dogurganlik yas grubunda
ise %36,1 ve %3,3 olarak tespit edilmistir. Farkli hasta gruplar
kargilastirildiginda en yiiksek IgM pozitiflik oraninin gebe ve
dogurganlik yas grubunda oldugu gériulmiistir. Bu durumun, bu
hastalarda doktora bagvuru oraninin ve tarama oraninin daha
yitksek olmasi ile iligkili oldugu dustnalmustiir. Dusik aviditeli
antikor saptanan hastalarin cogunlugunun dogurganlik yas grubu
ve gebe olan kadinlardan olugtugu tespit edilmigtir. Bu dogrultuda
bolgede o6ncelikle seronegatif olan kadinlarin enfeksiyondan
korunma ve risk faktorleri agisindan bilgilendirilmesinin, gebelik
siresince takip edilmesinin ve olusacak primer enfeksiyon
durumunda erken tani ve tedavinin planlanmasinin 6nemli
oldugu sonucuna varilmstir.

T. gondii, immiin yetmezligi olan ve immiinosiipresif ila¢ alan
hastalarda (AIDS, transplantasyon hastalari ve hematolojik
malignite) reaktivasyon durumunda veya tedavi edilmediginde
mortalite oraniyiiksek bir etkendir. Buhasta grubunda ensefalit,
miyokardit, koryoretinit (posterioriiveit) ve periferik néropati
toksoplazmozun yaygin gérilen ciddi komplikasyonlaridir (26).
Bundan dolayidir ki immiunosupresif hastalarda olusabilecek
supheli klinik durumlarda, toksoplazmoz seropozitifliginin
bilinmesi o6nemlidir. Yapilan bir c¢alismada dogrulanmis
HIV pozitif hastalarda T. gondii IgM seropozitifligi %0, I1gG
seropozitifligi 20,4 olarak tespit edilmistir (27). Senoglu ve
ark. (28) HIV(+) 267 hastada T. gondii antikorlar: arastirmiglar
ve T. gondii IgM pozitifligini %0, IgG pozitifligini %43,5 olarak
rapor etmislerdir. Seronegatif hastalarin primer enfeksiyon
yoénunden uyarilmalari, seropozitif hastalarin ise olusabilecek
mortal ensefalit tablosuna kars: proflaktik tedavi baslanmas:
onerilmistir. Hematolojik malignitesi olan 40 immiinosiipresif
hastanin arastirildig: bir bagka ¢alismada %67,5 oraninda IgG
pozitifligi gérilmustir (29). Alim ve ark. (30) kanser tedavisi
alan 100 immiunostpresif hastada T. gondii IgG pozitifligini
%60, IgM pozitifligi %1 olarak bulmuslardir. Inal ve Tas (26)
immiunostpresif tedavi alan farkli hasta gruplan ile saghkh
kontrol gruplarini kargilagtirmiglar ve immiunosupresiflerde
T. gondii IgG pozitifliginin anlaml oranda yiiksek oldugunu
bildirmiglerdir. Kemoterapi alan kanser hastalariyla kontrol
grubunun kargillagtinldigy  bir diger c¢alismada,
hastalarindalgG %66,7 oraninda, saglikligrupta %33,3 oraninda
pozitif olup aradaki fark anlamh bulunmustur (31). Yaptigimiz
calismada immunosupresif hasta grubunda toksoplazma
IgM i¢in %0,5, IgG i¢in %14,7 oranminda seropozitiflik tespit
edilmistir. Bu oranlar immiinosiipresif hastalarda yapilan
benzer caligmalara goére ¢ok daha dugsik goérunmektedir.
Calismaya sadece belirli gruplar degil, immunosiipresif olup
T. gondii seroloji istemi olan tum hastalarin dahil edilmis
olmasi ve hastalarin énemli bir kisminin da cocuk hastalar
olmas1 daha disuk seropozitiflik gérialmesinin sebebi olarak
distiniilmektedir.

kanser
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Aragtirmalar sonucunda nérotrofik olan T. gondii parazitinin,
noropsikiyatrik semptomlara ve kranyal manyetik rezonansta
non-spesifik atipik vaskiilitiklezyonlara sebep oldugu gérilmiistiir
(32). Latent T. gondii enfeksiyonunun sizofreni, intihar girigimi,
kisilik farkliliklar1 ve kétii norobiligsel fonksiyon ile iligkili oldugu
one surilmektedir (6). Noropsikiyatrik semptomlarla T. gondii
iligkisi agisindan bu kliniklerden goénderilen hasta sonuglar
irdelenmigtir. Ancak bes yillik siire icerisinde bu kliniklerden
az sayida hasta 6rneginde (n=137) toksoplazmoz serolojisi
arastirildig: gérillmustiir. Bu hastalardan yalnizca 35’inde T. gondii
IgG aragtinlmig ve %45,7 (n=16) oraninda pozitiflik bulunmugtur.
Diger kliniklerle karsilastirildiginda IgG pozitiflik oran: néroloji-
psikiyatri hastalarinda oransal olarak yitksek olmakla birlikte
aradaki fark anlamli bulunmamistir. Literatirde nérolojik ve
psikiyatrik hastaliklarla toksoplazmoz iligkisinin irdelendigi
cok sayida caligma bulunmasina ragmen, etiyopatogenezde T.
gondiinin daha az diiginildigi sonucuna varlmigtir.

Caligma retrospektif oldugu icin, hastalarin klinik 6zelliklerinin
hastane bilgi isletim sistemine kaydedilen dosya bilgileri ve
laboratuvar sonuglar1 ile sinirli olmasi, ¢alismanin kisithiligin
olusturmaktadir. Ozellikle imminostpresif grupta dosya
taramasiyla tespit edemedigimiz hastalarin olmasi muhtemeldir.
Bu hastalarda prospektif calisma sonuglari klinik yénetimine
daha biiyiik katk: saglayabilir.

SONUC

Bu calismada toksoplazmoz taramasinin ozellikle dogurganlik
cagindaki kadinlarda, gebelik planlamasinda ve gebelik sirasinda
rutin olarak yapildigi ve énemli bir halk saghg: problemi olan
konjenital toksoplazmoz ile ilgili farkindaligin bulundugu
gorulmiistir. Hastanemizde psikiyatri-néroloji kliniklerinden ve
immiunostipresif hasta takip eden kliniklerden bu tetkiklerin daha
az sayida istendigi tespit edilmistir. Ozellikle immiinostipresif
ilaglarin  kullanmmminin  sik oldugu kliniklerde, tedavi 6ncesi
reaktivasyonagisindanbutetkikin taranmasi 6nemliolup, olusacak
sipheli klinik durumlarda etiyopatogenezde T. gondii mutlaka géz
éninde bulundurulmalidir. Bu ¢aligmanin ayni zamanda Konya
Bolgesinde farkli hasta gruplarindaki seropozitiflik oranlarini
yansitarak literatiire katk: saglamas: beklenmektedir.
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Amag: Trichomonas vaginalis, tek hiicreli ve kam¢ili bir parazit olup, cinsel yolla bulagan etkenler arasinda viriislerden sonra en sik
gorilen ikinci patojendir. T. vaginalis'in laboratuvar tanisi, mikroskobik inceleme, kiiltiir ve molekiiler yéntemler ile yapilmaktadir.
Ancak rutin mikrobiyoloji laboratuvarlarimin ¢ogunda kiltiir ve molekiiler yéntemlerin maliyetli olmasi nedeniyle sadece
mikroskopi ile tan1 konulmaya ¢alisilmaktadir. Bu ¢aligmada, mikrobiyoloji laboratuvarinda yaygin olarak bulunan besiyerlerinde
T. vaginalis'in tiretilmesi amag¢lanmigtir.

Yontemler: Bu calismada, tiyoglukolat besiyeri (THIO), brain heart infusion besiyeri (BHI), tryptic soya broth besiyeri (TSB)
ve Brucella broth besiyeri (BRB) olmak tizere dért besiyeri modifiye edilerek denenmistir. Referans besiyeri olarak trypticase-
yeast-extract-maltose (TYM) besiyeri kullanilmigtir. Denenen her bir besiyeri, ti¢ farkli serum katkis: ile zenginlestirilmistir.
Her bir besiyerine 10* parazit/mL T. vaginalis trofozoiti inokiile edilmis ve 37 °C’de 10 giin inkiibe edilmigtir. Trofozoit sayis1
hemasitometre, canlilik oranlar ise tripan mavisi kullanilarak belirlenmistir.

Bulgular: Besiyerlerindeki T. vaginalis tiremesi, referans besiyeri olan TYM ile kiyaslanmigtir. T. vaginalis, at serumu ve fetal sigir
serumu ile zenginlestirilmis THIO, BHI ve TSB besiyerlerinde ¢ok iyi tirerken, BRB besiyerinde tirememistir. Buna ek olarak, insan
serumu ile zenginlestirilmis besiyerlerinin hicbirinde T. vaginalis iiremesi gérilmemistir. Parazitin en yitksek seviyeye ulastig
zaman ve say1, THIO-ATS ve THIO-FCS besiyerleri i¢in sirasiyla, besinci ve dérdiincii giinde 100x10* parazit/mL; BHI-ATS besiyeri
i¢in tigiincii giinde 100x10* parazit/mL; BHI-FCS besiyeri i¢in beginci giinde 98x10* parazit/mL; TSB-ATS besiyeri i¢cin dérdiincit
ginde 100x10* parazit/mL ve TSB-FCS besiyeri i¢in ise yedinci giinde 82x10* parazit/mL olarak belirlenmigtir. Referans besyeri
olan TYM ile kiyaslandiginda T. vaginalis trofozoitlerinin yagam stiresinin THIO, BHI ve TSB besiyerlerinde ¢ok daha uzun oldugu
saptanmigtir.

Sonug: THIO-ATS, THIO-FCS, TSB-ATS, TSB-FCS, BHI-ATS ve BHI-FCS besiyerlerinin, T. vaginalis'in tiretilebilmesi agisindan
TYM ile kiyaslanabilir oldugu saptanmigtir. Rutin mikrobiyoloji laboratuvarinda yaygin olarak bulunan THIO, TSB ve BHI
besiyerlerinin zengin icerigi T. vaginalis’in kiltiiriine imkan saglayabilir.

Anahtar Kelimeler: T. vaginalis, brain heart infusion, thioglukolat, trypticase soya broth, trypticase-yeast-extract-maltose

ABSTRACT

Objective: Trichomonas vaginalis is a protozoan parasite with unicellular, flagellate, and anaerobic metabolism. It is the second
most prevalent pathogen among sexually transmitted agents after viruses. Microscopic examination, culture, and molecular
methods are used in the laboratory diagnosis of T. vaginalis. However, in most routine microbiology laboratories, microscopy is
preferred instead of culture and molecular methods for T. vaginalis diagnosis because microscopy is cheaper than other methods.
This study aimed to produce T. vaginalis in media that can be detected frequently in microbiology laboratories.

Methods: In this study, four media, namely, thioglucholate medium (THIO), brain heart infusion medium (BHI), tryptic soy broth
medium (TSB), and Brucella broth medium (BRB) were modified and tested. Trypticase-yeast extract-maltose (TYM) medium was
used as a reference medium. Each medium tested was enriched with three different serum additives. T. vaginalis trophozoite at a
density of 10 parasites/mL was inoculated into each medium and incubated at 37 °C for 10 days. We determined the number of
trophozoites using a hemocytometer, and the viability rates were determined using trypan blue.

Results: Trichomonas vaginalis grew extremely well on THIO, BHI, and TSB media but not on BRB media. The time and number of
parasites peaked were determined as 100x10* parasites/mL on THIO-ATS and THIO-FCS media on days five and four, respectively,
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100x10* parasites/mL on BHI-ATS on day three, 98x10* parasite/mL on BHI-FCS media on day five, 100x10* parasites/mL on TSB-ATS on day four, and
82x10* parasite/mL on TSB-FCS media on day seven. Compared with the reference medium, TYM, T. vaginalis trophozoites survived significantly longer in

THIO, BHI, and TSB media.

Conclusion: The rich content of THIO, TSB, and BHI media, which are widely available in routine microbiology laboratories, may allow T. vaginalis growth.
Keywords: T. vaginalis, brain heart infusion, thioglycolate, trypticase soy broth, trypticase-yeast extract-maltose

GIRIS

Trichomoniasis, kamgli bir protozoon olan Trichomonas
vaginalisin (T. vaginalis) neden oldugu, kadinlarda koti
kokulu akinti, kaginti, agr1 ve uretrit ile karakterize, cinsel
yolla bulagan bir enfeksiyondur (1). Diinya Saglk Orgiiti'ntn
2016 yiinda yayimladigi raporda, T. vaginalis kaynakl
enfeksiyonlarin 156 milyon oldugu bildirilmistir (2). Ulkemizde
ise yapilan calismalarda T. vaginalis pozitifligi %3-9,4 arasinda
degismektedir (3).

T. vaginalis, kadinlarda erken dogum ve pelvik enflamatuvar
hastaliklar1 ile her iki cinste kisirhik gibi treme sistemi
sorunlarina neden olmaktadir (4,5). T. vaginalis enfeksiyonlar:
kendi kendini sinirlamamakta ve genital epitelde nekroz ve
kanamayla birlikte wlseratif olmayan enflamasyona neden
olmakta ve bu durum, insan immiin yetmezlik virasu (HIV)
gecisinin artmasiyla iligkilendirilmektedir (6). Enfeksiyon,
genellikle kot kokulu sari-yesil akinti, vajinal kasint: ve karin
agris1 gibi klinik belirtiler ile iligkili olmakla birlikte bu belirtiler
spesifik degildir.

T. vaginalis i¢in en yaygin kullanilan laboratuvar tam yéntemi
direkt mikroskobik incelemedir (7). Armut bicimli trofozoitlerin
dénme veya yuvarlanma bi¢imindeki hareketlerinin gorillmesi
ile kesin tan: konabilmektedir. Ancak, mikroskopi yénteminin
duyarhliginin  dusitk olmasi (%38-82) nedeniyle negatif
sonuglar enfeksiyonu diglamamaktadir (8). Direkt mikroskobik
incelemeye ek olarak, Giemsa boyama (9), Modifiye Field
boyama (10) ve sivi bazli Pap testleri (11) vajinal yaymalarda T.
vaginalis tanist i¢in kullanilmaktadar.

T. vaginalis tamisinda diigitk maliyetli ve kisa siirede sonug
verebilen monoklonal antikorlarin  kullanildign  lateks
aglutinasyon, immiinofloresan, enzim bagli immiinosorbent
(ELISA) ve immiinokromatografi gibi serolojik yontemler
gelistirilmektedir (12,13). Niikleik asitamplifikasyon teknikleri,
T. vaginalis'in saptanmasinda kiltiir ve diger tekniklerden daha
duyarlidir (14,15). Ozellikle son donemlerde yeni nesil dizileme
tekniklerinin gelistirilmesi ile, T. vaginalis suslarinin genotip
ozellikleri de belirlenmektedir (16). Mevcut diger tekniklerin
aksine, molekiler teknikler ile dusitk parazit yikia olan
orneklere de tani konabilmektedir (17). Molekiiler yéntemlerin
kullanilamadig1 rutin laboratuvarlarda T. vaginalis varhgim
saptamak icin kiltir yontemi en dogru tercih olacaktir. Kaltiir
yontemi ile olgularin %95’ine tani konabilmekte ve kualtir
yontemi “altin standart” olarak kabul edilmektedir (18). Bu
calismada, rutin mikrobiyoloji laboratuvarinda yaygin olarak
bulunan besiyerlerinde T. vaginalis'in uretilmesi ve maliyet
acgisindan en uygun besiyerinin belirlenmesi amaglanmigtir.

YONTEMLER

Parazit Susu

Bu calismada kullanilan T. vaginalis susu, Manisa Celal Bayar
Universitesi Tip Fakiiltesi Parazit Bankasi'ndan temin edilmistir.

Besiyerlerinin Tasarlanmasi

Rutin mikrobiyoloji laboratuvarlarinda yaygin olarak bulunan
tiyoglukolat besiyeri (THIO), brain heart infusion besiyeri (BHI),
tryptic soya broth besiyeri (TSB) ve Brucella broth besiyeri
(BRB) olmak tizere dort farkli siv1 besiyeri tercih edilmistir. Her
bir besiyerinin at serumu (ATS), fetal sifir serumu (FCS) ve
insan serumu (INS) ile zenginlestirilmis ii¢ formu hazirlanmis
ve referans besiyeri olarak, at serumu ile zenginlestirilmis TYM
besiyeri kullanilmistir.

Besiyerlerinin Hazirlanmasi

Denenen besiyerlerinden THIO, BHI, TSB ve BRB sirasiyla; 2,9,
3,7, 3,0 ve 2,8 g tartilarak 100 mL distile su i¢cinde ¢oziilmugtiir.
Referans besiyeri olan TYM ise; 0,5 mg L-cystein HCL, 0,1 g
askorbik asit, 0,4 g K. HPO,, 0,4 g KH,PO,, 10 g trypticase, 2,5
g maltoz, 10 g yeast extract ve 0,25 g bacto-agar, 300 mL distile
su i¢inde ¢ozilerek hazirlanmig ve tum besiyerleri 121 °C’de 15
dakika otoklavlanarak steril edilmigtir. Besiyerleri 45-50 °C’ye
sogutularak steril cam tiiplere 4'er mL dagitilarak kullanilincaya
kadar +4 °Cde saklanmugtir. Besiyerlerine, kullanim 6ncesi
antibiyotik karigimi (1 mg/mL streptomisin, 1,000 U/mL
penisilin, 10 mg/mL gentamisin), at serumu (Gibco marka, steril
ve inaktive, 26050088), fetal sigir serumu (Gibco marka, steril
ve inaktive, A4766801) ve insan serumu eklenmistir. Insan
serumu, rutin mikrobiyoloji laboratuvarina goénderilen, hepatit
ve HIV agisindan negatif olan, hasta serumlarindan havuzlanarak
toplanmig ve 56 °C'de 30 dakika bekletilerek inaktive edilmis
ve besiyerine eklenmeden énce 0,22 pm’lik bakteri filtresinden
gecirilmigtir.

Parazit inokiilasyonu ve Uremelerin
Degerlendirilmesi

Referans besiyerinde tiretilmis olan T. vaginalis trofozoitleri
10* parazit/mL olacak gekilde hazirlanmig ve tim besiyerlerine
inokile edilerek 37 °C’de 10 giin inkiibe edilmigtir. Trofozoit say1s:
hemasitometre, canlilik oranlar: ise tripan mavisi kullanilarak
belirlenmistir.

istatistiksel Analiz

Grup sayist t¢ ve tzerinde oldugundan grup ortalamasinin
kargilagtirlmasinda Kruskal-Wallis H testi kullanilmigtir.
Ayrica veriler arasindaki iligki Spearman’s korelasyonu ile
degerlendirilmistir. Anlamlilik degeri %5 kabul edilmis ve veriler
IBM SPSS 25.0 programi ile analiz edilmisgtir.

BULGULAR

Denenen besiyerlerindeki T. vaginalis iiremeleri, referans
besiyeri olan TYM besiyeri ile kiyaslanmigtir. TYM-ATS
besiyeri ile kiyaslandiginda T. vaginalis iiremelerinin, THIO-
ATS’de ¢ok daha iyi oldugu (p<0,05), THIO-FCS besiyerinin
ise TYM-ATS besiyeri ile uyumlu oldugu gorilmustir
(p>0,05). THIO-ATS ve THIO-FCS besiyerleri birbiri ile
uyumlu bulunurken aralarinda istatistiksel olarak anlaml bir
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fark bulunmamigtir (p>0,05). THIO-INS besiyerinde iireme
gorulmemis ve 3. giinde canlilik sona ermistir. Parazit sayilari,
THIO-ATS ve THIO-ECS besiyerlerinde swrasiyla, 5. ve 4.
ginde 100x10* parazit/mLye ulagmis ve bu giinlerde canhlik
oranlar: sirasiyla, %96,2 ve %88,9 olarak saptanmigtir. TYM-
ATS besiyerindeki parazit sayis1 3. gunde en yiiksek seviyeye
ulagirken canlilik orani1 %52,2 olarak tespit edilmigtir. THIO-
ATS ve THIO-FCS besiyerlerinde canhlik sirasiyla 8. ve 7. giine
kadar devam ederken; TYM-ATS besiyerinde 6. giinde canh
parazit gorillmemigtir (Tablo 1, Grafik 1a, b).

BHI besiyerlerinde, BHI-ATS ve BHI-FCS T. vaginalis turemesi
agisindan istatistiksel olarak birbiri ile uyumlu iken (p>0,05),
BHI-INS ile uyumlu bulunmamistir (p<0,05). BHI-ATS, BHI-ECS
ve BHI-INS besiyerleri, TYM-ATS besiyeri ile kiyaslandiginda, en
iyi parazit iiremesi BHI-ATS ve BHI-FCS besiyerlerinde gorulmis,
BHI-INS besiyerinde ise iireme gériilmemistir. BHI-ATS ve BHI-
ECS besiyeri ile TYM-ATS besiyeri arasinda istatistiksel olarak
anlamli bir fark yok iken (p>0,05), BHI-INS arasinda anlamli bir
fark bulunmusgtur (p<0,05). Parazit sayilari, BHI-ATS besiyerinde
3. gtinde 100x10* parazit/mLye, BHI-FCS besiyerinde ise 5. giinde
98x10* parazit/mLye ulasmig ve bu giinlerde canhlik oranlan
sirastyla %96,2 ve %70 olarak saptanmigtir. BHI-ATS ve BHI-EFCS
besiyerlerindeki parazit canhhig: sirasiyla 7. ve 10. giine kadar

devam ederken, TYM-ATS besiyerinde ise 6. giinde canh parazit
gorillmemisgtir (Tablo 2, Grafik 2a, b).

TSB besiyerleri icinde, en iyi parazit tiremesi yine at serumu ve
fetal sigir serumu ile zenginlestirilmis besiyerlerinde gorilirken,
insan serumu iceren besiyerinde tireme gérillmemis ve 3. giinde
canlilik sona ermigtir. TSB-ATS ve TSB-FCS besiyerleri parazit
tremesi agsindan TYM-ATS besiyerinden daha iyi olup her
iki besiyeri ile TYM-ATS besiyeri arasinda istatistiksel agidan
anlaml bir fark tespit edilmistir (p<0,05). TSB-ATS ve TSB-FCS
besiyerleri birbiri ile kiyaslandiginda aralarinda anlaml bir fark
gozlenmezken (p>0,05), bu besiyerleri ile TSB-INS arasinda
istatistiksel olarak anlaml bir fark bulunmustur (p<0,05). Parazit
sayisi, TSB-ATS besiyerinde 4. giinde 100x10* parazit/mL'ye, TSB-
ECS besiyerinde ise 7. giinde 82x10* parazit/mLye ulagmis ve bu
giinlerde canhlik orani sirasiyla %66 ve %67,2 olarak saptanmugtir.
TSB-ATS ve TSB-FCS besiyerlerindeki parazit canlilig: sirasiyla 9.
ve 10. gine kadar devam ederken TYM-ATS besiyerinde ise 6.
giinde canli parazit gérilmemistir (Tablo 3, Grafik 3a, b).

BRB Dbesiyerlerinde T.
Inkiibasyonun 2. giintinde parazit sayis1 ve canliligiin tiim BRB

vaginalis Uremesi goérilmemigtir.
besiyerlerinde dramatik olarak azaldigi ve 3. giinde canliligin

sonlandig: gérilmistir (Tablo 4, Grafik 4a, b).

Tablo 1. THIO besiyerindeki parazit sayis: (parazit/mL) ve canlilik oranlar1 (%)

Giin THIO-ATS THIO-FCS THIO-IiNS TYM-ATS

::;:szlit % Canlilik ::;:szlit % Canlilik ::;::lit % Canlilik ::;::lit % Canlilik
1 28,104 100 22,104 100 26,10* 100 36,10* 100
2 36,10* 100 34,10* 100 10,10* 71,4 56,10* 100
3 48,10* 100 46,10* 100 0 0 70,10* 52,2
4 80,10* 100 100,10* 100 0 0 20,10* 13,2
5 100,10* 96,2 80,10* 88,9 0 0 6,10* 7,5
6 100,10* 81 14,10* 20 0 0 0 0
7 60,10* 40 2,10* 2,7 0 0 0 0
8 2,10* 1,4 0 0 0 0 0
9 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
THIO: Tiyoglukolat besiyeri, FCS: Fetal sigir serumu, ATS: At serumu, INS: Insan serumu
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Grafik 1a. THIO besiyerlerindeki parazit sayisinin ginlere
gore degisimi

THIO: Tiyoglukolat besiyeri, FCS: Fetal sigir serumu, ATS: At

Zaman
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Grafik 1b. THIO besiyerlerindeki parazit canliliginin giinlere
gore degisimi
THIO: Tiyoglukolat besiyeri, FCS: Fetal sigir serumu, ATS: At

serumu, INS: Insan serumu

serumu, INS: Insan serumu
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Tablo 2. BHI besiyerindeki parazit sayisi (parazit/mL) ve canlilik oranlar: (%)

. BHI-ATS BHI-FCS BHI-INS TYM-ATS
un
Parazit % Canlilik Parazit % Canlilik Parazit % Canlilik Parazit % Canlilik
sayis1 sayis1 sayis1 sayis1
1 26,10% 100 28,10* 100 10,10* 100 36,10* 100
2 60,104 100 56,10* 100 0 0 56,10* 100
3 100,10* 96,2 68,10* 91,9 0 0 70,10* 52,2
4 80,10* 76,9 80,10* 78,4 0 0 20,10* 13,2
5 76,10* 65,5 98,10* 70 0 0 6,10* 7,5
6 36,10* 41,9 64,10* 47,8 0 0 0 0
7 2,10* 2,7 58,104 42 0 0 0 0
8 0 0 48,10* 34,8 0 0 0 0
9 0 0 36,10* 26,5 0 0 0 0
10 0 0 12,104 9,8 0 0 0 0
BHI: Brain heart infusion besiyeri, FCS: Fetal sigir serumu, ATS: At serumu, INS: insan serumu
BHI Besiyeri
100
BHI Besiyeri z 80
1000000 g 60
900000 ~
800000 = 20
5 700000 &
> 600000 3 ! 1 g
= 500000 H * s 20
€ 400000 k
< 300000 0 - = - -
500000 1 2 3 4 5 6 7 8 9 10
100002 » a - ZAMAN
BHI-ATS BHI-FCS BHI-INS TYM-ATS .
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Zaman

Grafik 2a. BHI besiyerlerindeki parazit sayisinin giinlere gore
degisimi

BHI: Brain heart infusion besiyeri, FCS: Fetal sigir serumu, ATS: At
serumu, INS: Insan serumu

TARTISMA

Trichomoniasisin belirti ve semptomlar:, dier cinsel yolla
bulagan enfeksiyonlarin ve bakteriyel vajinozun neden oldugu
belirtilere benzemektedir. Semptomatik olgularda, klinik
belirtiler kétit kokulu akinti, vaginal kasinti veya diziiri ile
karakterize iiretrit seklinde kendini géstermektedir (19). Yapilan
calismalar, enfekte kadinlarin yaklagik %25’inin, erkeklerin ise
%40-75'inin asemptomatik oldugunu géstermektedir (20,21).
Trichomoniasisin klinik belirtileri spesifik degildir ve enfeksiyon
siklikla asemptomatik seyretmektedir. Bu nedenle T. vaginalis
enfeksiyonunun dogru tamisi i¢in yitksek duyarliga sahip,
basit ve kolay ulasilabilir laboratuvar testlerinin kullanilmas:
gerekmektedir.

Rutin mikrobiyoloji laboratuvarlarinda T. vaginalis tanisinda
en sik kullamlan yoéntem, basit ve ucuz bir yéntem olan
direkt mikroskopi; kolay uygulanabilir, digtk maliyetli ve
kisa stirede sonug verilebilmesine kargin, duyarlilhiginin digsik
oldugu bildirilmektedir (18). Buna ek olarak, tecriibeli bir
teknik eleman gerektirmesi ve hareketliligi azalmig disik
parazit yuki iceren orneklerde, trofozoitlerin lokositler ile
kanigtirlabilmesi yéntemin dezavantajlarini  olusturmaktadur.

Grafik 2b. BHI besiyerlerindeki parazit canlilhiginin giinlere
gore degisimi

BHI: Brain heart infusion besiyeri, FCS: Fetal sigir serumu, ATS: At
serumu, INS: Insan serumu

Direkt mikroskopinin bu dezavantajlarinin tersine, T. vaginalis
varligini saptamak icin “altin standart” olarak kabul edilen
kiltir yontemi ile olgularin %95’ine tani konabilmektedir (7).
Ticari olarak kullanima sunulan siv1 besiyerlerinin dezavantajlar
arasinda pahali olmalari ve rutin mikrobiyoloji laboratuvarlarinda
kolayca bulunmamalar siralanabilir (22). Calismamizda denenen
besiyerlerinin kargilagtirmali maliyet analizi yapildiginda, THIO,
BHI ve TSB besiyerlerinin, TYM besiyerinden 3,5 kat daha diistik
maliyetli oldugu tespit edilmistir.

Bu c¢aligmada, siklikla rutin mikrobiyoloji laboratuvarlarinda
bulunabilen ve cesitli bakterilerin {iretilmesinde kullanilan
zenginlegtirilmis besiyerlerinin modifiye edilerek T. vaginalis
izolasyonundakullanilmasi hedeflenmistir. Poch ve ark. (23) THIO
besiyerini modifiye ederek 176 hasta 6rnegini, Diamond besiyeri
ve THIO besiyeri ile calismig ve THIO besiyerinin, T. vaginalis'in
saptanmasinda Diamond besiyeri kadar giivenilir oldugunu
bildirmistir. Ayrica aragtirmacilar, T. vaginalis kiltirlerinde,
vaginal kontaminasyonun en sik etkenlerinden olan Candida spp.
tirlerinin ayni amphoterisin B miktar: icermesine ragmen THIO
besiyerinde daha az tiredigini rapor etmistir (23). Adiloglu ve ark.
(24) tarafindan yapilan farkh bir caligmada ise, modifiye Diamond
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ve modifiye tiyoglikolat besiyerleri 269 hasta tizerinde ¢aligilmig
ve toplam 34 olguda pozitiflik saptanmigtir. Duyarlilik, modifiye
Diamond besiyerinde %94,1, modifiye tiyoglikolat besiyerinde ise
%170,6 olarak bildirilmigtir (24). Benzer bir calismada, Kilimcioglu
ve ark. (25) klinik semptomu olan 300 hasta érneginde T. vaginalis
pozitifligini Diamond, tiyoglukolat, TYM ve CPLM besiyerleri
ile aragtirmustir. Yazarlar, Diamond ve TYM besiyerinde 24
saat sonra trofozoit sayisinin 1,2x10* parazit/mL yogunluga
ulastigini buna karsilik, tiyoglukolat ve CPLM besiyerlerinde
trofozoit yogunlugunun daha dusiik oldugunu ancak Diamond
ve TYM besiyerine kiyasla tiyoglukolat ve CPLM besiyerlerinde
trofozoit canlibiginin daha uzun sturdigini rapor etmigtir
(25). Bizim ¢aligmamizda THIO besiyerindeki canlilik stiresi ve
parazit sayisinin TYM besiyerine kiyasla daha yitksek oldugu
saptanmigtir.

BHI besiyeri, zor ireyen patojenik mikroorganizmalarin
izolasyonunda kullanilan zenginlestirilmis bir besiyeri olup
ozellikle, Streptococcus pneumonia, Listeria monocytogenes ve
Clostridium difficile’in tretilmesinde kullanilmaktadir (26,27).
TSB ise yaygin olarak aerobik, fakiiltatif ve anaerobik bakteri ve
mantarlar1 da kapsayan c¢esitli mikroorganizmalarin gelismesini
destekleyici olarak kullamlan zengin bir besiyeridir. Aym

zamanda cegsitli bakterilerin antibiyotik duyarlilik testleri i¢in de
CLSI tarafindan uygun gorilmigtiir (28). Literatiirde BHI ve TSB
besiyerlerinin T. vaginalis izolasyonu agisindan aragtirildig: bir
calismaya rastlanmamuigtir.

Bu calisma, T. vaginalis'in BHI ve TSB besiyerlerinde referans
besiyerinden daha iyi iretilebildigini gésteren ilk ¢caligmadir. T.
vaginalis trofozoitlerinin, denenen BHI ve TSB besiyerlerinde
¢ok daha uzun stire canh kaldig1 saptanmstir. Ayrica fetal sigir
serumu ile zenginlestirilmis BHI ve TSB besiyerlerinin at serumu
ile zenginlegtirilmis olanlar ile kiyaslanabilir performansa sahip
olmasi, bu besiyerlerinin teminini kolaylagtirmaktadir. Ancak
insan serumu ile zenginlestirilmis besiyerlerinin hi¢birinde tireme
saptanamamigtir.

Bu calismada ATS ve ECS ile zenginlegtirilmig THIO, BHI ve TSB
besiyerlerinin altin standart kiltir ortami olarak kabul edilen
TYM besiyerinden daha iyi sonug verdigi gésterilmistir. Buna
kargilik BRB besiyeri ve insan serumu ile zenginlestirilmis olan
besiyerlerinin hi¢birinde T. vaginalis tirememistir.

Calismanin Kisitlilig:

Bu calismada tasarlanan besiyerlerinin performansi, logaritmik
faza girmis ve ¢ogalma potansiyeli yiksek olan bir T. vaginalis

Tablo 3. TSB besiyerindeki parazit sayisi (parazit/mL) ve canlilik oranlar: (%)

TSB Besiyeri

1000000
900000
800000
700000
600000
500000
400000
300000
200000
100000
0

Parazit sayisi

TSB-ATS TSB-FCS TSB-INS TYM-ATS

Zaman

m1l m2 w3 w4 m5 w6 m7 m8 m9 m10

Grafik 3a. TSB besiyerlerindeki parazit sayisinin giinlere gore
degigimi

TSB: Tryptic soya broth besiyeri, FCS: Fetal sigir serumu, ATS: At
serumu, INS: Insan serumu

— TSB-ATS TSB-ECS TSB-iNS TYM-ATS

:’:;la:lit % Canlilik ::;la:lit % Canlhilik ::;:szlit % Canhilik :’:;'laszlit % Canlhilik
1 26,10* 100 16,10* 100 24,10* 100 36,10* 100
2 36,10* 100 20,10* 100 4,10* 25 56,10* 100
3 82,10* 95,3 30,10* 100 1,10* 0 70,10* 52,2
4 100,10* 66 38,10* 100 0 0 20,10* 13,2
5 80,10* 61,5 46,10* 100 0 0 6,10* 7,5
6 48,10* 57,1 60,10* 90,9 0 0 0 0
7 28,104 25,9 82,10* 67,2 0 0 0 0
8 16,10* 16,7 70,10* 47,3 0 0 0 0
9 10,10* 10 30,10* 23,8 0 0 0 0
10 0 0 8,10* 7,4 0 0 0 0
TSB: Tryptic soya broth besiyeri, FCS: Fetal sigir serumu, ATS: At serumu, INS: Insan serumu

TSB Besiyeri

% Canlilik Orani
-
N ey [2) (o] o
o o o o o

o

Zaman

«=@=TSB-ATS ==@=TSB-FCS ==@=TSB-INS TYM-ATS

Grafik 3b. TSB besiyerlerindeki parazit canliliginin ginlere
gore degisimi

TSB: Tryptic soya broth besiyeri, FCS: Fetal sigir serumu, ATS: At
serumu, INS: Insan serumu




12

Ozel ve ark. Yeni Trichomonas vaginalis Besiyerleri

Turkiye Parazitol Derg 2022;46(1):7-13

Tablo 4. BRB besiyerindeki parazit sayis1 (parazit/mL) ve canlilik oranlar: (%)

BRB-ATS BRB-ECS BRB-iNS TYM-ATS
Giin 2 2 A 2
Parazit % Canhilik Parazit % Canlhilik Parazit % Canlilik Parazit % Canlilik
sayis1 sayis1 sayis1 sayis1
1 18,10* 100 20,10* 100 24,10* 85,7 36,10* 100
2 6,10* 75 4,104 66,7 2,10* 50 56,104 100
3 0 0 0 0 0 0 70,104 52,2
4 0 0 0 0 0 0 20,10* 13,2
5 0 0 0 0 0 0 6,10* 7,5
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
BRB: Brucella broth besiyeri, FCS: Fetal sigir serumu, ATS: At serumu, INS: insan serumu
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Grafik 4a. BRB besiyerlerindeki parazit sayisinin giinlere gére
degisimi

BRB: Brucella broth besiyeri, ECS: Fetal sigir serumu, ATS: At
serumu, INS: Insan serumu

susu ile denenmigtir. Besiyetlerinin etkinliginin T. vaginalis'in
klinik 6rnekten ilk izolasyonunda da denenmesi ¢cok daha anlamh
olacaktir. Bir sonraki stirecte bu besiyerlerinin klinik érnekten T.
vaginalis izolasyonunda denenmesi digiiniilmektedir.

SONUC

Denenen THIO, TSB ve BHI besiyerlerinde T. vaginalis'in iireme
potansiyelinin TYM besiyeri ile kiyaslanabilir oldugu gérilmiistiir.
Ayrica, bu besiyerlerinde T. vaginalis'in daha yavas uredigi ve
canhiligini uzun stire korudugu tespit edilmistir. Bu agidan TYM
besiyerinden daha avantajli olan THIO, TSB ve BHI besiyerleri,
rutin mikrobiyoloji laboratuvarinda siklikla bulunabilmekte ve T.
vaginalis'in kiltir yonteminin uygulanabilir olmasina da imkan
saglayabilecegi dusiiniilmektedir.
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kurulu tarafindan

Hakem Degerlendirmesi: Editorler

degerlendirilmigtir.
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ABSTRACT

Objective: Enteric diseases remain a serious health problem globally. High prevalence is evident in regions with
poor socioeconomic conditions, poor sanitation, and inadequate clean water supply, such as South Africa. Designing
an effective strategy, however, requires local knowledge, which can be particularly challenging to acquire in low-

and middle-income countries. As the first step in this process, we investigated the prevalence and distribution of
protozoan parasites Cryptosporidium and Giardia in the rural and urban gastrointestinal clinics of South Africa.
Methods: A cross-sectional study was conducted to assess the prevalence of enteric parasites Cryptosporidium and G. lamblia
in rural and urban communities of South Africa. Stool samples were collected from November 2013 to June 2015 from
patients with diarrhea (n=227) and without diarrhea (n=257). DNA was extracted and a diagnostic Tagman qPCR assay was
performed to detect these protozoan parasites, which was further confirmed by the Sanger sequencing of a few samples.
Results: Of the 484 stool specimens collected, 34% (166/484) were positive for either Cryptosporidium
spp. or Giardia lamblia parasites, with only 5% containing both parasites (22/484). In both study
populations, Cryptosporidium was the most prevalent parasite (overall 25%) followed by Giardia (19%).
Conclusion: This study discovered that both Giardia and Cryptosporidium parasites might contribute to diarrheal disease in
South Africa and are more prevalent in rural communities. Future studies are needed to identify the source of the infection and
design appropriate interventions to reduce the burden of the disease.

Keywords: Intestinal parasites, protozoa, Cryptosporidium spp., Giardia spp.

0z

Amag: Enterik hastaliklar kiiresel olarak ciddi bir saglik sorunu olmaya devam etmektedir. Giiney Afrika gibi diisiik sosyo-ekonomik

kosullarin, kéti sanitasyonun ve yetersiz temiz su kaynaklarinin oldugu bolgelerde yiiksek prevalans gorilmektedir. Ancak etkili
bir strateji tasarlamak icin, diisiik ve orta gelirli tilkelerde edinilmesi ézellikle zor olabilecek yerel bir bilgi gerektirmektedir. Bu
stirecte biz ilk adim olarak, Giiney Afrika'nin kirsal ve kentsel gastrointestinal kliniklerinde protozoan parazitler Cryptosporidium
ve Giardia'min prevalansini ve dagilimini aragtirdik.

Yontemler: Giiney Afrika’nin kirsal ve kentsel topluluklarinda Cryptosporidium ve G. lamblia enterik parazitlerinin sikligim
aragtirmak icin kesitsel bir ¢alisma yapildi. Ishali olan (n=227) ve olmayan (n=257) hastalarin Kasim 2013-Haziran 2015 tarihleri
arasinda digk: 6rnekleri toplandi. DNA ekstrakte edildi ve bu protozoan parazitleri saptamak i¢in tanisal bir Tagman qPCR tahlili
kullanilarak, birka¢ 6rnek Sanger dizilimi ile daha da dogruland.

Bulgular: Toplanan 484 disk: 6rneginin %34’ (166/484) Cryptosporidium spp. veya Giardia lamblia parazitleri i¢in pozitifti
ve 6rneklerin sadece %5’i her iki paraziti de igeriyordu (22/484). Her iki ¢alisma popiilasyonunda da Cryptosporidium en
yaygin parazitti (toplam %25) ve bunu Giardia (%19) izledi.

Sonug¢: Bu calisma, hem Giardia hem de Cryptosporidium parazitlerinin Guney Afrika'daki ishal hastaligina katkida
bulunabilecegini ve kirsal topluluklarda daha yaygin oldugunu gostermistir. Hem enfeksiyonun kaynagini belirlemek hem
de hastaligin yiikiini azaltmak icin uygun muidahaleleri tasarlamak icin gelecekteki caligmalara ihtiyag vardir.

Anahtar Kelimeler: Bagirsak parazitleri, protozoa, Cryptosporidium spp., Giardia spp.
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INTRODUCTION

Intestinal parasitic infections constitute a serious public health
problem in low and middle-income countries globally. The risk of
diarrheal disease is high in areas of poor sanitation, low socio-
economic conditions, inadequate water supply and poor hygiene
practices (1). Diarrheal infections are documented as the second
leading cause of death worldwide, particularly in children under
the age of five (2). Of those who survive the diarrhoea, the
morbidity burden can affect their development (growth, cognitive
performance, and physical fitness) (3). Several people are thought
to be affected by neglected tropical diseases, of which many of the
infections are due to protozoan parasites, such as Cryptosporidium
spp. and Giardia (4,5).

Identifying people who are at high risk of infection is an
important aspect of parasitic disease control programmes.
Immunocompromised individuals are most vulnerable with
incidence of diarrheal infections. Protozoa infections in humans
are commonly caused by consumption of contaminated water and
food containing the infecting oocysts (Cryptosporidium) and cysts
(Giardia) in the environment (4). Geographical location therefore
may play a role in pathogen exposure, and it has been shown
previously that disease causality as well as prevalence of diarrhoea
can vary greatly depending on region/community.

South Africa has been greatly impacted by diarrheal diseases
caused by viruses, bacteria as well as parasitic organisms. In the
work of (6), on the prevalence of intestinal parasitic and bacterial
pathogens in Limpopo Province showed that Cryptosporidium
spp. and G. lamblia were the most common cause of diarrhoea.
A recent study of the enteric pathogens which included South
African rural children <2 years in age detected Cryptosporidium
spp. in diarrhoeal stool with G. lamblia being mainly present in
asymptomatic samples (7) and several recent reviews have been
published on this topic. However, in general, these have focused
on the epidemiology and transmission dynamics of the parasites
in humans ignoring the fact that S. African communities in which
these parasites are endemic can be highly diverse and the exposure
to domestic animals can vary greatly (8,9).

Much remains to be learned about the epidemiology of these
pathogens in African rural communities where it is feasible that
domestic animals could be an important reservoir of zoonotic
pathogens. In the present study, we investigated the prevalence
of two zoonotic pathogens (Cryptosporidium spp. and Giardia
lamblia) in rural Giyani (Mopani district of Limpopo) and in
urban Pretoria, (Soshanguve district of Gauteng) where we had
previously discovered that contamination of the water supply
with the human specific enteric parasite E. histolytica seemed to
be comparable.

METHODS

Ethical Approval and Consent to Participate

The research and Ethics Committee of the University of Venda
Granted Institutional approval. The study received ethical
clearance from the Department of Health and Welfare in
Polokwane, Limpopo province, South Africa (17/08/2009).
Then we obtained permission to collect samples from the ethic
committee of the hospitals and the clinics. The objectives and
concepts of the study were clearly explained to the potential
participants and a signed consent form was obtained before a

participant enrolls in the study. Confidentiality of the participants
was kept by giving each sample a code and their information was
kept confidential. Parental consent was also obtained in case of
minors.

Study Area, Population, and Sample Collection

Stool samples were collected from urban and rural populations
of moderate to low socio-economic status. They were collected
at a rural Nkomo Clinic, Giyani, and an Urban Clinic within the
Dr. George Mukhari Hospital, Soshanguve district of Gauteng,
Pretoria. Giyani is rural with people of different religious,
educational, and socio-economic backgrounds, living in
neighborhoods with distinctly different level of sanitation and
Pretoria is a city in the northern part of Gauteng Province, South
Africa. It is one of the country’s three capitals. It covers an area of
1.644 km” of the total surface area of Gauteng province.

The study population consisted of both adults and children
of all ages, in rural areas and urban areas. A consent form was
used to collect data such as the age, gender, and origin. The stool
consistency was recorded by checking the stool type, whether
diarrheal or non-diarrheal, this was done based on the physical
presentation of the sample as defined by the Bristol stool form
scale (diarrhea: Types 6 and 7; non-diarrheal: Type 1 to 5) (10).
Samples were labelled with unique participant identifier codes,
aliquoted in 2 mL tubes and then shipped to the University of
Virginia Infectious Diseases Research Laboratory for analysis.
Itisalsoimportant to note that most peopleliving in urban settings
do not have access to proper urban health care facilities, and thus
cannot receive an adequate treatment of diarrhea. Although it
is believed that urban areas have better access to an improved
water source, sanitation facility and better knowledge about the
prevention and control of diarrheal disease in comparison to rural
populations an uncontrolled growth of informal settings with
adverse housing conditions makes these advantage less visible.

Genomic DNA Purification

The genomic DNA extraction protocols used were as previously
described by (11). QIAamp DNA Stool Mini Kit (Qiagen) was used
to extract the DNA; this was done following the manufacturer’s
recommended procedures with the modifications previously
described (11,12). To monitor possible contamination during
the extraction process, a stool sample that was tested and found
negative for the target parasites was included in each batch of
extraction. The resulting DNA was used for identification of
Cryptosporidium spp. and Giardia lamblia spp.

Species Identification

A diagnostic Tagman qPCR assay (with Tagman probes and
species or genus specific primers) to detect the presence of
Cryptosporidium spp. and Giardia lamblia in the extracted faecal
genomic DNA was used for molecular detection of protozoan
parasites. The following probes/primers and cycling conditions
were used for the amplification (Table 1) (13).

Statistical Analysis

Descriptive analysis was used for data description and Graphpad
prism was used to perform statistical analysis, using contingency
table with chi-square test. A p-value less than 0.05 was considered
significant.
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Table 1. Primers and probes used for species identification

Primers Probe/primer sequence Fluorophore Cycling conditions
Cryptosporidium F primer GGGTTGTATTTATTAGATAAAGAACCA
- ) TEXAS RED
Cryptosporidium R primer AGGCCAATACCCTACCGTCT
1 cycle, 95 °C for 3 minutes, 40 cycles,
Cryptosporidium probe GTGACATATCATTCAAGTTTCTGAC 95 °C for 10 seconds 40 cycles 60 °C for
Giardia F primer GACGGCTCAGGACAACGGTT 1 minute
Giardia R primer TTGCCAGCGGTGTCCG
VIC
Giardia probe CCCGCGGCGGTCCCTGCTAG-MGB
RESULTS parasites was seen in rural areas than urban and the difference was

A total of 484 patients were recruited in this study, of which 227
(47%) were from Giyani (rural) and 257 (53%) were from Pretoria
(urban). In rural areas, the patients were aged 2-73 (19.2+17.71)
year(s). Most of the study participants were males (37%) while 46%
were females, 39 (17%) gender of the samples was unidentified
and most of the patients were aged 6-64 (60%). About 125 (49%)
were diarrheal and 132 (51.3%) were non-diarrheal. Most of
these patients were aged 6-64 (36.1%) and the age of 47 (18.3%)
was unidentified. Of the 227 stool samples collected, 61 (27%)
were diarrheal and 166 (73%) were non-diarrheal (based on the
physical presentation of the sample). In urban areas, the patients
were aged 1-90 (41.7+22.13). Many of the patients were aged
6-64 (41%). One hundred and four (40.5) of these patients were
males while 103 (40%) were females; the gender of 50 (19.5%)
of the patients was unidentified. Table 2 shows the demographic
data of the study population.

The Overall Prevalence of Protozoan Parasites in the
Study Population

Of the 484 stool specimens collected, 34% (166/484) were positive
for either Cryptosporidium spp. or Giardia lamblia parasites while
66% (318/484) were negative. Of the 166 positive samples, 49%
(112/227) were from the rural and 21% (54/257) from the urban
cohort. Cryptosporidium (25%) was the most prevalent parasite
in the study population, followed by Giardia (19%) with 5% of
samples containing both parasites.

The Distribution and Prevalence of Parasites by
Origin and Stool Type

The distribution of parasites was also investigated by host origin;
the parasites occurred at different frequencies in the urban and
rural populations (Table 3). The high prevalence of both the

significant. In the case of occurrence by stool type, Cryptosporidium
was the most common organism isolated and the frequency of its
occurrence was not statistically different in diarrheal and non-
diarrheal patients. Interestingly, Giardia lamblia was found to be
more common in non-diarrheal than diarrheal patients and the
difference was significant (p=0.046). There was no significant
difference in the number of co-infections with both parasites
in the diarrheal patients (p=0.0805) (Table 3). Of the diarrheal
samples, 13 were associated with Cryptosporidium spp. and 7 with
Giardia lamblia from rural areas and from urban areas, 15 were
associated with Cryptosporidium spp. and 4 with Giardia lamblia.

Parasite Burden

In this study we hypothesized that patients with high parasite
burdens would show symptoms upon parasite infection.
Comparing the parasite burden of each parasite with diarrheal
and non-diarrheal stool specimens challenged this hypothesis.
Statistically significant increase in parasite load occurred in
symptomatic cases due to Cryptosporidium spp. but not Giardia
lamblia (Figure 1).

Co-infections

Among the infected patients, 73% (122/166) were infected by a
single intestinal parasite and 13% (22/166) had two infections.

DISCUSSION

Protozoan parasites such as Cryptosporidium spp. and Giardia
lamblia are the causes of diarrheal infections worldwide and are
important enteric pathogens in developing countries. A few
studies have been conducted on the prevalence and distribution of
these protozoan parasites in South Africa (13-15). Communities
particularly at risk are those with poor sanitation services

Table 2. Demographic characteristics of the study population

o Sample set 1 Sample set 2

e (rural) n=227 (urban) n=257
Male 83 (37%) 104 (40.5%)

Gender Female 105 (46%) 103 (40%)
Unidentified gender 39 (17%) 50 (19.5%)
Age range 2-73(19.2+17.71) 1-90 (41.7+22.13)
£5 years 37 (16.3%) 19 (7.4%)
6-64 years 93 (41%) 154 (60%)

Age groups *65 years 6 (3%) 37 (14.4%)
Unidentified age 90 (39.7%) 47 (18.2)
Diarrheal stools (type 6 and 7) 61 (27%) 125 (49%)

Stool type Non-diarrheal stools (type 1-5) 166 (73%) 132 (51%)
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Table 3. The distribution and prevalence of parasites by origin and stool type

Pathogen Rural Urban o Diarrheal stool | Non-diarrheal s
(n=227) (n=257) (n=186) stool (n=298)
Cryptosporidium spp. 56 (25%) 41(16%) 0.0129 32 (17%) 65 (22%) 0.243
Giardia lamblia 55 (24%) 14 (5%) <0.0001 19 (10%) 50 (17%) 0.046
Co-infections 18 (8%) 4 (2%) 0.0008 4 (2%) 18 (6%) 0.0702

and inadequate water supplies (16,17). These highly infective
parasites can be transmitted between species and in the present
study we aimed to determine if zoonotic transmission could be a
significant contributor to the amount of these parasites present
in S. African communities.

To investigate this, we compared the frequency of Cryptosporidium
spp. and Giardia lamblia in a rural (Giyani, Limpopo) and urban
(Pretoria, Gauteng) clinics. The gastrointestinal clinics involved in
our study had comparable rates of the human specific protozoan
pathogen E. histolytica, suggesting that exposure to infected
humans or human contaminated water supplies were similar.
Cryptosporidium infection rates can also however be altered by
host immune status as evidenced by the work of Bartelt et al.
(18) in 2013 who reported a higher prevalence of Cryptosporidium
(75.3%) in HIV-infected patients in Limpopo, South Africa. A
limitation of this study however was that it was observational in
nature and only focused on the frequency of the disease occurring
in human hosts.

The frequency of Cryptosporidium spp. and Giardia infections
was significantly lower in the urban setting versus the rural one.
Since these are different areas, it is believed that variance could
be due to the population living in urban areas having better access
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to an improved water source, sanitation facilities, health care
facilities and better knowledge about the prevention and control
of diarrheal disease in comparison to rural populations. Another
possible reason could be that people living in rural areas tend to
be poorer than their urban counterparts are, a factor known to
have an impact on the level of hygienic practice.

Giyani is mostly rural, and it is possible that transmission
of zoonotic parasites could occur through ingestion of water
contaminated with animal feces. Our hypothesis is therefore that
a substantial reservoir of these parasites in animals contributes
to the prevalence of this parasite in Giyani and zoonotic carriage
can contribute to the geographical heterogeneity in the frequency
of the protozoan parasitic infections of Cryptosporidium and
Giardia (19). Therefore, we recommend that studies on zoonotic
transmission be conducted in order to design preventive measures
to reduce morbidity and other consequences of infections by these
protozoan parasites in the Limpopo Province.

Studies in other parts of the African continent have reported
infection rates of Cryptosporidium spp. and Giardia lamblia in
patients with and without gastrointestinal symptoms to be
as low as 6.3% and 2.7% respectively (20). To examine the
generalizability of our finding of high Cryptosporidium infection
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Figure 1. The impact of parasite burden in the outcome of the infection. In the scatter plots the y-axis indicates the threshold value of
the qPCR assay results in samples positive for each parasite. Horizontal lines indicate the data means and vertical lines the standard

deviation X axis indicates if the stool was diarrheal or non-diarrheal A) Cq values of Cryptosporidium positive samples B) Cq values of
Giardia positive samples
PCR: Polymerase chain reaction
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rates in rural clinics (25%) we compared our study results to those
of other studies in Limpopo. The Cryptosporidium infection rate in
rural Giyani is similar to the frequency (26.5%) reported in Bela-
Bela rural clinic (21) and 21% reported in Turkey by polymerase
chain reaction (22). In contrast to our findings, a study by Polat et
al. (23) and Yilmazer et al. (24) in Turkey reported low prevalence
rate (1.94%) and (8.93%) respectively. This low rate of infection
may be due to environmental factors and sample size which was
less compared to our study population.

The prevalence of these parasites is not however necessarily
similar throughout Africa and other countries. As shown by a
study in a rural area of Zanzibar, Tanzania that the prevalence
of Giardia was as high as 53.4% (25). The occurrence of Giardia
infection in our study (19%), also agrees with the findings
reported in Turkey (26). Another study in Turkey reported a lower
infection rate as compared to our study findings. Other studies in
Africa reported the prevalence of Giardia to be 13.9% in the rural
Agboville area of Céte d’Ivoire (27) and 14.2% in rural Equatorial
Guinea (28). This variability reflects the need to continue to
monitor the frequency of infectious diseases in the S. African
population and identify the risk factors in both rural and urban
African communities. Both asymptomatic and symptomatic
infections with the Giardia and Cryptosporidium parasites have
been shown to negatively affect child growth and development
and are linked to other negative effects on the long-term health
of the human host. The high prevalence of protozoan parasite
reported in this study, particularly in rural settings, revealed poor
sanitation and environmental contamination as a public health
problem among individuals in this area.

While Cryptosporidium spp. and Giardia lamblia are associated with
moderate to severe diarrhoea and increased mortality in Africa, in
our study neither the Cryptosporidium nor the Giardia parasites
were significantly more common in diarrheal cases. Although this
result is at odds with most previous studies, it is not completely
unheard of. In the present study, we examined the parasite load
in diarrheal and non-diarrheal stools, and the results showed
that a higher parasite burden was significantly associated with
diarrhoea due to Cryptosporidium. The reason for the high rate
of asymptomatic Giardia infections however remained unclear.
While it was expected that parasite co-infections would increase
the risk of diarrheal disease no significant association between
cases where co-infections with both Giardia and Cryptosporidium
parasites occurred and diarrheal symptoms was observed.
Our future work involves examining the synergistic effect of
concomitant co-infections of Giardia with other enteric pathogens
that may be endemic within this population.

CONCLUSION

In conclusion, infections with both Cryptosporidium and Giardia
parasites were observed in the study, with a significantly higher
prevalence occurring in rural areas compared to urban areas. As
these parasites spread by eating and drinking of contaminated
water, research on the source of this contamination must be
conducted to improve prevention measures.
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ABSTRACT

Objective: This study aimed to evaluate Babesia and Theileria species and vector ticks in sheep in the Eastern Anatolia Region
of Turkey.

Methods: Blood samples were collected from 960 sheep, and ticks were collected from the same animals between January and
December 2017. The reverse line blotting (RLB) method was used to analyze Babesia and Theileria piroplasm DNAs. Ticks and tick
egg clusters were evaluated in terms of Babesia and Theileria species using the RLB technique.

Results: Microscopically, 3.96% (38/960) of Theileria spp. piroplasm forms were identified; however, no Babesia spp. piroplasm
forms were identified. The distribution of Babesia and Theileria spp. by RLB was 35.52% (341/960). The species identified included
Theileria ovis (24.79%, 238/960), Theileria sp. (6.15%, 59/960), Theileria sp. OT3 (4.27%, 41/960), and Babesia ovis (0.31%, 3/960).
Tick infestation was found in 17.5% (168/960) of the sheep. Dermacentor marginatus (66.31%), Haemaphysalis parva (32.73%),
Hae. punctata (0.21%), Rhipicephalus bursa (0.53%), and Hyalomma marginatum (0.11%) were identified in the infected sheep. No
pathogenic species were found in the analysis of egg clusters or tick carcasses according to the RLB method.

Conclusion: Theileria ovis is the theileriosis agent in sheep in the study region. Species commonly detected in tick-infested sheep
were D. marginatus and Hae. parva.

Keywords: Babesia, Theileria, reverse line blotting, sheep, Turkey

0z

Amag: Cahigsmamizda, Kars yéresinde yetistirilen koyunlarda Babesia ve Theileria tirleri ile vektér kenelerin belirlenmesi
amaclanmigtir.

Yontemler: Ocak-Aralik 2017 tarihleri arasinda 960 koyundan kan 6rnekleri alinmig ve aym hayvanlarin iizerinden kene
toplanmugtir. Babesia ve Theileria piroplasm DNA'lar1 reverse line blotting (RLB) yéntemi ile incelenmigtir. Keneler ve kene yumurta
kiimeleri de Babesia ve Theileria tiirleri yontinden RLB teknigi ile degerlendirilmisgtir.

Bulgular: Mikroskobik olarak %3,96 (38/960) oraninda Theileria spp. piroplasm formlar1 tespit edilmis olup, Babesia spp.
piroplasm formlar: saptanmamugtir. RLB ile Babesia ve Theileria tirlerinin yayginhig %35,52 (341/960) olarak tespit edilmis olup,
baslica Theileria ovis %24,79 (238/960), Theileria spp., %6,15 (59/960), Theileria sp. OT3 %4,27 (41/960) ve Babesia ovis %0,31
(3/960) tiirleri/genotipleri belirlenmistir. Aragtirmada kene enfestasyonlarinin prevalansi %17,5 (168/960) olarak saptanmugtir.
Enfeste koyunlarda Dermacentor marginatus %66,31, Haemaphysalis parva %32,73, Haemaphysalis punctata %0,21, Rhipicephalus
bursa %0,53 ve Hyalomma marginatum %0,11 tiirleri identifiye edilmistir. RLB yéntemiile yumurta kiimeleri veya kene karkaslarinin
analizinde patojenik tire rastlanmamigtir.

Sonug: Bolgede koyunlarda theileriosis etkeni olarak Theileria ovis'in sorumlu tiir oldugu tespit edilmistir. Kene ile enfeste
koyunlarda yaygin olarak belirlenen tiirler ise D. marginatus ve Hae. parva'dir.

Anahtar Kelimeler: Babesia, Theileria, reverse line blotting, koyun, Tiirkiye
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INTRODUCTION

Tick-borne diseases caused by Babesia and Theileria are responsible
for deaths and economic losses in sheep breeding (1).

Reverse line blotting (RLB) has been preferred as a diagnostic
method due to the determination of multiple infectious agents
simultaneously and used frequently in the diagnosis of parasitic
diseases especially babesiosis and theileriosis. Hence, this method
has been used successfully for the diagnosis of Babesia and
Theileria species in parasitological researches (2,3).

There have been various studies on Babesia and Theileria infections
and vectors in sheep in many countries and also different regions
of Turkey (4-8). Babesia ovis, B. crassa, B. motast, T. ovis, T. uilenbergi,
T. luwenshuni, T. separata, Theileria sp. MK, Theileria sp. OT1 and
Theileria sp. OT3 has been reported in sheep and goats of Turkey
(1). However, there is no comprehensive research on Babesia and
Theileria species and vector ticks that carry these blood parasites
in sheep in the Kars province. Kars, located in the North-Eastern
Anatolia Region of Turkey, is an area where pastured livestock
breeding is carried out as well as intensive livestock breeding.
This study is aimed to determine Babesia and Theileria species
in sheep by molecular methods, identify vector ticks, determine
Babesia and Theileria species in ticks, and determine their
molecular epidemiology in Kars.

METHODS

Ethics Committee Approval: For this study, Kafkas University
Animal Experiments from the Local Ethics Committee (letter
dated: 15.12.2016 and numbered: 2016-131) approval has been
received.

Study Area

The study took place in the province of Kars located in the North-
East Anatolia Region of Turkey and the Georgia-Armenia border
(40°36’04.82”N, 43°05'50.83”E). Eight research foci (Akyaka,
Arpacay, Digor, Kagizman, Kars City Center, Sarikamis, Selim,
and Susuz) were visited every month (between January 2017
and December 2017). Ten blood samples and ticks were collected
from each randomly selected farm (monthly 80, 960 in total,
sheep breed 470 Akkaraman and 490 Morkaraman, age 210 of
one-year-old, 244 of two years old and 506 of > three-years-old).
Blood smears were prepared for each collected blood sample.
The sheep were also examined clinically in terms of theileriosis
and babesiosis and as to whether they had any such infections
previously. The foci/settlement with 96 different herds/sheepfold
where the study was conducted are shown in Figure 1.

DNA Extraction from Blood Samples and Tick
Identification and Egg Cluster Collection

Blood samples were collected from the Vena jugularis of sheep.
DNA extraction from blood samples was performed using a
commercial DNA isolation kit (Quick-DNATM Miniprep Kit,
Zymo Research, USA) following the manufacturer’s protocol.
Genomic DNA concentration (ng/mL) was measured using
a NanoDrop spectrophotometer (Biotek® Instruments, Inc.
USA). The obtained genomic DNAs were stored at -20 °C until
polymerase chain reaction (PCR) analysis.

Sheep were examined in terms of tick infestation, and nymphs
or adult ticks from infected animals were collected. Engorged

female ixodid ticks were ovulated at 28 °C and 85% relative
humidity, and the nymphs were allowed to molt in the laboratory.
Identification of ticks at the species level was performed under
a stereomicroscope (9). Tick and egg clusters were stored at -20
°C until DNA extraction. DNA isolation was performed from
engorged nymph-female-adult ticks and egg clusters using a
commercial kit (Quick-DNATM Tissue/Insect Miniprep Kit, Zymo
Research, USA).

PCR and Monitoring of Products

PCR of DNA samples used in the study was carried out using
RLB-F2 and RLB-R2 primers that amplify the variable V4 region
of the 18S SSU rRNA gene of Babesia and Theileria species.
Accordingly, 111 PCR products were visualized by ultraviolet
(UV) transillumination in a 1.5% agarose gel after electrophoresis
and evaluated for the presence of specific bands. The remaining
part of the PCR products (849) was stored at 4 °C for use in RLB
testing.

A 25 pL solution (dH,0 11.5 uL, 5% PCR Buffer 5 uL, 25 mM
MgCl, 1.5 pL, 10 mM dNTPs 1.5 pL, 5 U/uL Taq 0.5 pL, reverse
and forward primers (20 pmol/uL) 1.25 pL, and 2.5 pL template
DNA) was used for a touchdown PCR using a thermal cycler
(Biometra, Analytik Jena, USA). Positive and negative control
DNA samples were used for each reaction. Touchdown PCR cycling
parameters were applied according to Ozubek (8). Five microliters
of PCR products were visualized by UV transillumination in a
1.5% agarose gel after electrophoresis and staining with ethidium
bromide. Biotin-labeled PCR products (20 pL) were kept at 4 °C
for RLB.

RLB

To detect Babesia and Theileria species, a RLB hybridization was
performed on the PCR products, as described previously (10).
Briefly, to 20 pL of the PCR products, 2X SSPE/0.1% SDS was
added to a final volume of 150 pL and held in the Thermal Cycler
at 99 °C for 10 min and denatured for RLB hybridization. A total
of 16 different probes which are Catchall (Babesia + Theileria)
and lineage-specific Babesia spp., and Theileria spp., probes, as
well as some specific genotypes and probes which were identified
for Babesia and Theileria species in sheep, were connected to a
membrane (4,11-13). Primer and Probes were provided by the
Humanizing Genomics Macrogen (Macrogen, Korea).

RLB probes and their nucleotide sequences and concentrations
are provided in Table 1 (4,10-14).

[ / Ardanant
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Figure 1. Foci/settlement where the study was conducted
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The Biotin-C membrane was constructed as described previously
(modifying the concentration and residence times and steps of
some solutions) (10,11).

Sequence Analysis

In order to confirm the results obtained by PCR and RLB, a total
of 4 isolates consist of Babesia ovis, Theileria ovis, and Theileria sp.
and Theileria sp. OT3 genotypes were chosen for sequencing. DNA
sequences obtained were evaluated with FinchTV chromatogram
viewer is a popular desktop application that was developed
by Geospiza, Inc., and compared for similarity to sequences
deposited in GenBank. Isolates belonging to Babesia and Theileria
species and genotypes were amplified with NbablF/NbablR
primers targeting the 18S rRNA gene region and then amplicons
obtained with PCR were purified and bidirectionally sequenced
with NbablF and NbablR (Macrogen, Turkey) (15). Sequence
analyzes of tree species and one genotype determined in sheep
were submitted to the Genbank database and an accession
number was obtained.

Statistical Analysis

The results obtained from microscopic examination and RLB were
compared by Mann-Whitney U tests for pairwise comparisons,
and Kruskal-Wallis tests for multiple repetitive measurements
(according to study site, month, season, breed, and age) using the
SPSS 20.0 program. The incidence of Babesia and Theileria species
was evaluated. Values of p<0.05 were considered to be statistically
significant (16).

RESULTS

In the microscopic examination of the peripheral blood smears,
Theileria spp. piroplasm forms were detected in all foci in 38
(3.96%) samples; however, Babesia spp. piroplasm forms were
not found. Distribution of microscopic examination results by
months, Theileria spp. in one of the two months with the highest

1 2 3 4 3 6 738 9% 10171213 1415 16 171819

Figure 2. RLB image of Babesia and Theileria species/genotypes.

positivity for piroplasm forms, 10% (8/80) of the sheep were
found positive in March and 17.5% (14/80) of the sheep were
positive in May (p<0.05). Considering the distribution by age
groups, Theileria spp. microscopically, it was detected at a rate of
4.76% (10/210) in sheep up to one year old, and at least 1.64%
(4/244) in two-year-olds (p>0.05).

The RLB image of Babesia and Theileria species/genotypes is
shown in Figure 2. As seen in the figure, PCR products of Babesia
and Theileria species were hybridized on the membrane to which
species and specific probes were attached, and gave signals with
their strain-specific probes.

Sixty-seven (60.4%) of 111 samples that were run out on agarose
gel, were found positive for species of Babesia and Theileria. Also,
7 out of 51 samples that were negative on gel electrophoresis,
were found positive with RLB. In total 60 samples were found
positive that agarose gel electrophoresis and RLB.

It was determined that Babesia and Theileria species were
prevalent in 35.52% (341/960) of the sheep. Single-species
infections occurred at a rate of 93.55% (319/341) and mixed
infections at 3.23% (11/341) (Table 2).

According to the distribution of RLB results by foci/settlement,
(Table 3) the highest distribution of Babesia and Theileria spp.
were determined in Kagizman (49.17%, 59/120) and the
lowest in Arpacay (20.83%, 25/120). Babesia ovis was found
at a very low level with only three positive samples (two of
the positive animals were found in Akyaka and the other in
Kagizman).

The distribution of RLB results by months is presented in Table
4. It was determined that the Babesia and Theileria spp. were
seen mostly in May (72.5%, 58/80) and least in September
(10.00%, 8/80). Comparing the distribution of RLB results
by months, the difference was not statistically significant for
Babesia ovis (p>0.05); however, it was significant for Theileria
species and genotypes (p<0.05). Theileria ovis was seen every
month of the year.

20 2122 232425 26 27 23 2930 3132 33

Babesia Catchall 1
Babesia Catchall 2
Babesia ovis

Babesia motasi
Babesia crassa
Babesia spp.

Theileria/Babesia Catchall
Theileria spp.
Theileria ovis

Theileria lestoquardi
Theileria uilenbergi
Theileria luwenshuni
Theileria annulata

Theileria sp. OT1
Theileria sp. OT3
Theileria sp. MK

Probe rows from left to right, positive control from top to bottom, and samples 1-9 positive controls (1. B. ovis, 2. T. ovis, 3. B. ovis+T.
ovis, 4. T. lestoquardi/T. annulata, 5. T. uilenbergi, 6. T. luwenshuni, 7. Theileria sp. OT1, 8. Theileria sp. OT3, 9. Theileria sp. MK, 10.

positive control), 11,14-20,23-27,29,30,33,34 Field Samples (11,14,17,19,25,26 T. ovis, 15. B. ovis, 16,23. Theileria sp. OT3, 18,24,33,34.
Theileria sp. 20. B. ovis+T. ovis, 27,29,30. T. ovis+ Theileria sp. OT3) 12,13,21,22,28, Buffer, 31,32. Negative control (Uninfected sheep
blood DNA)

RLB: Reverse line blotting
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Tick infestation was found at a rate of 17.5% (168/960) in sheep.
In infected sheep, infestations with a single species were found
at a rate of 13.75% (132/960), while infestations with more than
one tick species (mixed) were detected at 3.75% (36/960). At least
one, and at most sixty-six ticks were collected from tick-infested
sheep. The distribution of tick infestation in sheep by months is
detailed in Table 5.

A total of 944 ticks, one nymph, and larvae, were collected from
the infested sheep. The prevalence of tick species detected in
sheep in the study was determined as Dermacentor marginatus
66.31% (626/944), Haemaphysalis parva 32.73% (309/944),
Haemaphysalis punctata 0.21% (2/944), Rhipicephalus bursa
0.53% (5/944), Hyalomma marginatum 0.11% (1/944), and
Haemaphysalis sp. larvae 0.11% (1/944). The engorged nymph
was made molt and identified as R. bursa. It was determined that
the dominant genera have belonged to Dermacentor (66.31%)
and Haemaphysalis (33.05%). Dermacentor marginatus was mostly
seen in Kars City Center at a rate of 25.63% (242/944), while this
species was never found in Kagizman. Haemaphysalis parva was
mostly seen in Digor at a rate of 15.36% (145/944), and it was not
detected in Kars City Center. Haemaphysalis punctata was found
only in Sarikamus (0.21%, 2/944). Rhipicephalus bursa was found

mostly in Kagizman (0.42%, 4/944) and least in Digor (0.11%,
1/944). Hyalomma marginatum was detected only in Akyaka
(0.11%, 1/944). One Haemaphysalis sp. larva was found in Selim.
When the distribution of tick species in sheep in the Kars Region
was compared according to foci/settlement, the difference was
statistically between D. marginatus and Hae. parva was significant
for (p<0.05).

DNA extraction from adult ticks collected from sheep was carried
out by creating tick pools of 1 to 20 according to the species. The
collected engorged female ticks were left to lay eggs and a total of
65 egg clusters (56 D. marginatus and, 9 Hae parva) were obtained.
No pathogenic species were found in the egg clusters.

The 1600 bp region of the 18S rRNA gene of Babesia (B. ovis) and
Theileria (T. ovis, Theileria sp., and Theileria sp. OT3) species or
genotypes detected in the analysis of blood samples with RLB were
sequenced and compared to other Theileria and Babesia sequences
available in GenBank. Theileria ovis, Theileria sp. OT3 and B. ovis
were found 100% identical with the sequences. Because Theileria
sp. was found similar to T. orientalis (T. orientalis/T. buffeli/T.
sergenti) at 99.05% and T. sinensis at 98.92%, it was judged as
Theileria sp. Isolates obtained in the study were registered to
the GenBank database with MN493109 (Theileria sp. OT3),

Table 1. Nucleotide sequences and concentrations for probes used in RLB

Probes Sequence (5’-3’) pmol/150 uL. | Reference
Theileria/Babesia catchall AmMC6-TAATGGTTAATAGGA(AG)C(AG)GTTG 200 11
Theileria spp. AmMC6-TGATGGGAATTTAAACC(CT)CTTCCA 200

T. ovis AmMC6-TTTTGCTCCTTTACGAGTCTTTGC 400

T. lestoquardi AmMC6-ATTGCTTGTGTCCCTCCG 400 12
T. uilenbergi AmMC6-TGCATTTTCCGAGTGTTACT 400 12
T. luwenshuni AmMC6-TCGGATGATACTTGTATTATC 400 12
T. annulata AmMC6-CCTCTGGGGTCTGTGCA 400 10
Theileria sp. OT1 AmMC6-ATCTTCTTTTTGATGAGTTGGTGT 400

Theileria sp. OT3 AmMC6-ATTTTCTCTTTTTATATGAGTTTT 400

Theileria sp. MK AmMC6-CATTGTTTCTTCTCATGTC 400 13
Babesia catchall 1 AmMC6-ATTAGAGTGTTTCAAGCAGAC 200 14
Babesia catchall 2 AmMC6-ACTAGAGTGTTTCAAACAGGC 200 14
Babesia spp. AmMC6-CCT(GT)GGTAATGGTTAATAGGAA 400 12
B. ovis AmMC6-GCGCGCGGCCTTTGCGTTTACT 400

B. motasi AmMC6-ATTGGAGTATTGCGCTTGCTTTTT 400

B. crassa AmMC6-TTATGGCCCGTTGGCTTAT 400 12
AmMC6: N-terminal N-[trifluoracetamidohexyl-cyanoethyl,N,N-diisopropylphosphoramidite (TFA)]-C6 amino linker, AmMC6 (6 Amino linker)

Table 2. Distribution of Babesia and Theileria infections according to RLB results (n=960)

RLB
Babesia and Theileria species
Total Single-species Mixed
Infection rate (%) Infection rate (%) Infection rate (%)

. . Theileria sp. | Theileria . . Theileria Theileria B. ovis T ovis
B. ovis T. ovis sp. OT3 B. ovis T. ovis s sp. OT3 + +

p- p- p- T. ovis Theileria sp. OT3

3 238 59 41 1 227 59 32 2 9
(0.31) (24.79) (6.15) (4.27) (0.10) (23.65) (6.15) (3.33) (0.21) (0.94)

RLB: Reverse line blotting
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Table 3. Distribution of Babesia spp. and Theileria spp. RLB results by foci/settlement

RLB results
Total Single-species Mixed
Number Number of infections (%) Infections (%) Infections (%)
Foci/ of blood B. ovis T. ovis
settlement | samples . ' Theileria Theileria B ovis | T ovis Theileria Theileria K + o
B.ovis | T. ovis sp. sp. OT3 sp. sp. OT3 T ovis Theileria
p: ’ sp. OT3
2 36 13 5 0 34 13 5 2 0
Akyaka 120 (1.67) | (30.00) | (10.83) @17) (0.00) | (2833) |(10.83) | (417) (1.67) | (0.00)
Arpaca 120 0 11 10 4 0 11 10 4 0 0
pacay (0.00) 9.17) (8.33) (3.33) (0.00) 9.17) (8.33) (3.33) (0.00) (0.00)
. 0 41 13 0 0 41 13 0 0 0
Digor 120
(0.00) (34.17) (10.83) (0.00) (0.00) (34.17) (10.83) (0.00) (0.00) (0.00)
K 120 1 40 7 11 1 36 7 7 0 4
agizman (0.83) | (33.33) | (5.83) 9.17) (0.83) | (30.00) | (5.83) (5.83) (0.00) | (3.33)
Kars City 120 0 24 4 5 0 24 4 5 0 0
Center (0.00) (20.00) (3.33) (4.17) (0.00) (20.00) (3.33) (4.17) (0.00) (0.00)
Sartkamus 120 0 37 4 5 0 36 4 4 0 1
(0.00) (30.83) (3.33) 4.17) (0.00) (30.00) (3.33) (3.33) (0.00) (0.83)
Selim 120 0 26 3 4 0 25 3 3 0 1
¢ (0.00) (21.67) (2.50) (3.33) (0.00) (20.83) (2.50) (2.50) (0.00) (0.83)
Sus 120 0 23 5 7 0 20 5 4 0 3
sz 0.00) | (19.17) | (4.17) (5.83) (0.00) | (16.67) | (4.17) (3.33) (0.00) | (2.50)
Total 9260 3 238 59 41 1 227 59 32 2 9
(%) 0.31) | (24.79) | (6.15) (4.27) (0.10) | (23.65) | (6.15) (3.33) (0.21) | (0.94)
p* 0.169 0.000 0.047 0.058 0.429 0.000 0.017 0.361 0.051 0.034
RLB: Reverse line blotting

MN493110 (Theileria sp.), MN493111 (T. ovis), and MN493112
(B. ovis) accession numbers.

DISCUSSION

In this study carried out on sheep in the Kars Region, Theileria
spp. piroplasm forms were detected in 38 (3.96%) of 960 sheep
by microscopic examination, but Babesia spp. were not found, and
the rate determined in this study was found to be similar with
some studies (2,5,8).

In a study on sheep and goats in the Elazig Region, Theileria spp.
piroplasm forms were identified by microscopic examination
in 15.78% of animals younger than one year old and 31.81% of
animals older than one (17). In this study, the results are not
similar to other previous studies in that Theileria spp. were found
to be higher in animals up to the age of one (4.76%) compared to
other groups (1.64-4.74%) (p>0.05). This is due to the unequal
distribution between age groups when sampling.

In recent years, there have been many studies using molecular
methods on babesiosis and theileriosis in sheep in various countries
of the world and in Turkey (5,6,18,19). In the present study,
according to the RLB method, B. ovis, T. ovis, Theileria sp., Theileria
sp., OT3, a total of three species and one genotype were identified.
When the studies on the prevalence of Babesia and Theileria species
in sheep were examined, it was determined that the infection rate
differed in different regions of Turkey with the results obtained
from this study. The prevalence of Babesia ovis (0.31%) was
determined at a very low rate since the sampled animals did not
show clinical signs and were randomly selected animals. However,

it has been reported that blood parasites are common in every
region of Turkey. Both in this study and in other studies, Theileria
species were found to be more common than Babesia species (6,8).
The higher rate of the detected species in Kagizman and Digor
can be explained by the fact that the province of Kars where the
study was conducted has geographic differences within itself as
these settlements are lower in altitude and there are also valley
settlements.

To date, no research has been found that examines the distribution
of Babesia and Theileria species according to months and seasons.
As seen in previous studies on tick-borne diseases, it is seen in the
months and seasons when ticks are active (9).

It has been reported that Babesia and Theileria species can be
found in hosts other than their natural hosts (7). In Turkey
and various locations of the world, T. orientalis (T. orientalis/T.
buffeli/T. sergenti) and T. sinensis groups of species, which have
benign effects, have been reported (20,21) in cattle. Additional
studies of this species in other regions of Turkey and different
gene regions (such asITS 1, 2, and 5.8S, Cytochrome b, heat shock
protein 70) are needed to clarify this subject.

There are numerous studies revealing tick species in Turkey, in
which the data for Eastern Anatolia Region are presented (22-
24). Also, a total of 17 tick species including 16 from the Ixodidae
family and one from the Argasidae family (25,26) have been
described in sheep and goats. In Kars, D. marginatus was found
at a high rate of 66.31% in sheep, followed by Hae. parva at a
rate of 32.73%. According to these results, compared to other
studies, D. marginatus and Hae. parva species showed a higher
prevalence in the Kars province. Dermacentor marginatus is a tick
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Table 4. Distribution of RLB results of Babesia spp. and Theileria spp. species by months

RLB results
Total Single-species Mixed
Number of infections (%) Infections (%) Infections (%)
Number B. ovis T. ovis
of blood . . Y Theileria . R Theileria Theileria : +
Month samples B.ovis | T. ovis Theileria sp. sp. OT3 B.ovis | T. ovis op. sp. OT3 o Theileria
T. ovis
sp. OT3
Januar 80 0 6 8 9 0 6 8 9 0 0
vary (0.00) | (7.50) (10.00) (11.25) (0.00) | (7.50) (10.00) (11.25) (0.00) | (0.00)
Feb 80 0 29 2 6 0 29 2 6 0 0
ebruary (0.00) | (36.25) | (2.50) (7.50) (0.00) | (36.25) | (2.50) (7.50) (0.00) | (0.00)
0 40 8 6 0 36 8 2 0 4
March 80
(0.00) | (50.00) | (10.00) (7.50) (0.00) | (45.00) | (10.00) (2.50) (0.00) | (5.00)
- 20 0 18 2 2 0 17 2 1 0 1
prl (0.00) | (22.50) | (2.50) (2.50) (0.00) | (21.25) | (2.50) (1.25) (0.00) | (1.25)
M 80 0 47 4 7 0 45 4 5 0 2
y (0.00) | (58.75) | (5.00) (8.75) (0.00) | (56.25) | (5.00) (6.25) 0.00) | (2.50)
5 80 0 16 10 1 0 16 10 1 0 0
une (0.00) | (20.00) | (12.50) (1.25) (0.00) | (20.00) | (12.50) (1.25) (0.00) | (0.00)
Tul 80 2 8 4 7 0 5 4 6 2 1
wy (2.50) | (10.00) | (5.00) (8.75) (0.00) | (6.25) (5.00) (7.50) (2.50) | (1.25)
Aoust 20 1 6 14 0 1 6 14 0 0 0
g (1.25) | (7.50) (17.50) (0.00) (1.25) | (7.50) (17.50) (0.00) (0.00) | (0.00)
Seotember | 80 0 8 0 0 0 8 0 0 0 0
eptembe (0.00) | (10.00) | (0.00) (0.00) (0.00) | (10.00) | (0.00) (0.00) (0.00) | (0.00)
Octob 80 0 27 1 1 0 27 1 1 0 0
ctober (0.00) | (33.75) | (1.25) (1.25) (0.00) | (33.75) | (1.25) (1.25) (0.00) | (0.00)
Novermber | 80 0 16 0 0 0 16 0 0 0 0
v (0.00) | (20.00) | (0.00) (0.00) (0.00) | (20.00) | (0.00) (0.00) (0.00) | (0.00)
Decernber | 80 0 17 6 2 0 16 6 1 0 1
0.00) | (21.25) | (7.50) (2.50) (0.00) | (20.00) | (7.50) (1.25) 0.00) | (1.25)
Total 960 3 238 59 a1 1 227 59 32 2 9
(%) (0.31) | (24.79) | (6.15) (4.27) (0.10) | (23.65) | (6.15) (3.33) 0.21) | (0.94)
p* 0.107 | 0.000 0.000 0.000 0.443 | 0.000 0.000 0.000 0.024 | 0.026
RLB: Reverse line blotting

species that is mostly reported in forest areas in cold and high-
altitude northern regions and is seen on sea coasts up to 800-
1.000 meters altitude. Therefore, it is more common in Kars
compared to the mentioned provinces (27). The altitude of the
Kars Region is as high as 1.800 meters and the higher rate of D.
marginatus species detected is in line with the literature. Also, in a
study conducted on tick infestations in cattle in the Kars Region
(28), D. marginatus species was found to be widespread, indicating
that the prevalence of D. marginatus was higher in both cattle and
sheep in this region. Tick species in the Haemaphysalis genus are
found in Turkey where vegetation is rich, with large forest areas, a
soft continental climate, and a high altitude (29). Our findings are
in line with other studies. Rhipicephalus bursa was seen in places
with a Mediterranean climate, covered with maquis vegetation,
not too hot in summer, short and moderate winters, and rugged
terrain (30). In the present study, R. bursa (0.53%) and H.
marginatum (0.11%) in sheep in the Kars Region were found to be
less prevalent than those reported in other studies.

According to the collection foci/settlement, the highest rate
of D. marginatus was 25.63% (242/944) in Kars City Center,
whereas this species was not found in Kagizman. This can be
explained by the fact that the center of Kars includes a high
plateau and altitude. It was thought that the lower rate in
Kagizman may be due to the lower altitude and location in the
valley. It has been reported that the highest rate of Hae. parva
in Digor (15.36%), Hae. punctata in Sarikamis (1.67%) R. bursa
in Kagizman (44.44%) and H. marginatum in Akyaka (0.43%).
These results support that the distribution of tick species
may differ according to foci/settlement which is related to the
distribution of vector ticks.

In the present study, the presence of Babesia and Theileria species
in ticks collected from sheep was also investigated. In this study,
as in other studies (5,6,31), no pathogenic species were found in
the analysis of egg clusters or tick carcasses with the RLB method.
This is due to the fact that there are no pathogenic species in the
detected tick species.
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Table 5. Distribution of tick infestation in sheep by months

Months NSE |NSI IR (%) |NTC ID ANT
January 80 1 1.25 1 1 0.01
February 80 1 1.25 1 1 0.01
March 80 0 0.0 0 0 0
April 80 26 32.5 239 9.2 0.33
May 80 13 16.25 55 4.23 0.16
June 80 4 5.0 4 1.25 0.05
July 80 0 0.0 0 0 0
August 80 21 26.25 55 2.62 0.26
September | 80 11 13.75 71 6.45 0.14
October 80 36 45.0 199 5.53 0.45
November | 80 35 43.75 225 6.43 0.44
December | 80 20 25.0 94 4.7 0.25
Total 960 168 | 17.5 944 5.62 0.98
NSE: The number of sheep examined, NSI: The number of infested sheep, IR:
Infestation rate, NTC: The number of ticks collected, ID: Infestation density,
ANT: The average number of ticks

CONCLUSION

This study covers the entire Kars Region. The research was carried
out on randomly selected sheep that did not show clinical signs,
so B. ovis, which is a pathogenic species for sheep, and R. bursa
species tick, which carries this infection, was found at a very
low rate. It had been determined that T. ovis was the responsible
species for theileriosis agent in sheep in the region. Species
commonly detected in tick-infested sheep were D. marginatus and
Hae. parva. The data obtained from the present study will help in
determining the species and ecological characteristics of the ticks
in the region, as well as in creating risk maps of these tick-borne
diseases in the future, and determining prevention and control
strategies. Additional studies are needed to detect the pathogens
in vector ticks.
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Veteriner Fakiiltesi Parazitoloji Anabilim Dali Laboratuvarlari’na génderilen kanin Leishmaniasis (KanL) siipheli 6rneklere yapilan
polimeraz zincir reaksiyon (PZR) ve immiinofloresan antikor testi (IFAT) sonuglarinin degerlendirilmesi hedeflenmistir.

Yontemler: KanL yoniinden degerlendirilmesi istenilen képeklerin yas, cinsiyet ve irk bilgileri kaydedilmis ve bunlara ait 80 kan
serumu 6rnegi kullanilarak IFA testi gerceklestirilmigtir. Ayrica 27 adet kan 6rneginden de genomik DNA izolasyonu yapilarak
Leishmania tiirlerinin 145 bp’lik kDNA bélgesini ¢ogaltan primerler ile PZR yapilmugtir.

Bulgular: Serum érneklerinin 37’si (%46,25) IFA testine gore en az bir sulandirmada (1/64 veya 1/128) seropozitif olarak tespit
edilmistir. PZR analizi yapilan 27 érnegin ise besi (%18,5) Leishmania spp. DNA’'s1 varligi yontinden pozitif olarak tespit edilmisgtir.
IFA testine gore erkek képeklerin %38,7’si, disi képeklerin ise %59’u pozitif olarak bulunmustur. En fazla sayida seropozitif 6rnek
3-5 yag grubundaki (11/27) képeklerde tespit edilmistir.

Sonug: Bolgede endemik oldugu bilinen Leishmaniasis’in zoonotik potansiyeli ve calismada ortaya konan IFAT/PZR sonuglarinin
yiiksek oranda pozitiflik gostermesi géz 6niine alindiginda, KanL stipheli kdpeklerde veteriner hekimlerin ileri tan1 yéntemlerinden
faydalanarak ozellikle serolojik ve molekiiler testleri birlikte kullanmasi endemik olmayan bélgelere hastaligin yayilmasim
6nlemek agisindan 6nem tagimaktadir. Elde edilen veriler, Leishmania spp.nin neden oldugu enfeksiyon riskinin bélgede yitksek
oldugunu, dolayisiyla hem insan hem de hayvan saghginin korunabilmesi i¢in KanL kontrollerinin rutin olarak yapilmasinin
Snemini gostermektedir.

Anahtar Kelimeler: IFAT, kopek, Leishmania, PZR, retrospektif

ABSTRACT

Objective: This study aimed to evaluate the polymerase chain reaction (PCR) and immunofluorescence antibody test (IFAT)

results of suspected samples with canine leishmaniasis (CanL) that were sent to the Parasitology Department Laboratories of the
Veterinary Faculty in Aydin Adnan Menderes University.

Methods: The age, gender, and breed of the dogs to be evaluated for CanL were recorded, and IFAT was performed using
80 blood serum samples collected from them. Additionally, after the isolation of genomic DNA of 27 blood samples,
PCR of these samples was performed using primers that amplify the 145 bp kDNA region of Leishmania species.
Results: Thirty-seven (46.25%) of the serum samples were seropositive in at least one dilution (1/64 or 1/128) according to IFAT.
Five (18.5%) of the twenty-seven samples were positive for Leishmania DNA according to PCR. According to IFAT, 38.7% of male
dogsand 59% of female dogs were positive. The highest number of seropositive samples were detected in dogs aged 3-5 years (11/27).
Conclusion: Considering the zoonotic potential of leishmaniasis, which is considered endemic in the region, and the high
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positivity of the IFAT/PCR results, veterinarians should use advanced diagnostic methods, especially serological and molecular
tests, in dogs with suspected CanL. The data obtained show that the risk of infection caused by Leishmania spp. is high in the
region. Therefore, it is important to routinely ensure the control of CanL to protect both human and animal health.

Keywords: IFAT, dog, Leishmania, PCR, retrospective
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GIRig

Leishmania cinsine ait hiicre i¢i protozoonlarin neden oldugu
leishmaniasis, Diinya Saglik Orgiitii raporlarma (1) gore;
102 iilkede her yil 1,5 milyon yeni olgunun bildirildigi “thmal
edilen tropikal hastalik” olarak siniflandirilmaktadir. Hastalik;
insanlar dahil olmak tzere diger memelilere Phlebotomus soyuna
bagh vektér tirler ile nakledilmektedir (2). Yapilan ¢aligmalar
ile dunyanin farkli boélgelerinde vahsi, evcil ve sinantropik
memelilerin cesitli tirleri Leishmania spp. nin konaklar1 veya
rezervuar konaklar1 sayilmaktadir. Leishmania tiirlerinin neden
oldugu ve kopeklerde gorillen kanin leishmaniasis (KanL)
diinya ¢apinda yaygin olarak bulunan zoonotik bir enfeksiyon
olup, etken koépeklerde genellikle visseral ve kutanéz yerlesim
gostermektedir. Ayrica képek popiilasyonlarinin ¢ogu herhangi
bir klinik belirti gostermeksizin etkene maruz kalip enfekte
olabilmektedirler (3). Klinik belirti gésteren enfekte képeklerde
ise; deri lezyonlari, lenfadenopati, anemi, okiler lezyonlar,
tirnak uzamasi, burun kanamasi, topallik, istahsizlik, kilo kayb:
gibi bulgular gérilmektedir (4,5). Kopekler ile insanlarin yakin
iligkileri sebebiyle, KanL'nin prevalansinin belirlenmesi, 6zellikle
endemik bélgelerde hastaligin epidemiyolojisinin anlagilmas:
acisindan énem tagimaktadir (6).

Ulkemizde hastaligin yayginhgi tzerine yapilan caligmalarda;
KanL prevelans: Akdeniz'de %12,96, Ege'de %9,08, I¢c Anadoluda
%5,82, Karadeniz'de %5,38, Dogu Anadolu’da %4,38, Marmara'da
%2,40 olarak bildirilmigtir (7). Ozbel ve ark (8) ise hastaligin
tilkemizdeki seroprevalansinin %2,5 ile %46 arasinda degistigini
ve Turkiye'de KanL ortalama prevalansinin %15,8 oldugunu
raporlamigtir.

Képeklerin  bagisiklik durumu, klinik bulgularin  cesitliligi
gibi nedenlerden dolay: hastahgin klinik tanisimin zor oldugu
bildirilmektedir (9). Vektér kaynakli ve deri lezyonlarina
neden olan diger hastaliklardan KanLyi ayirt edebilmek icin,
hastaligin yonetiminde ayiric1 tani yapilmasi gerekmektedir (10).
Enfeksiyonun klinik bulgular: teghis amacli olarak tek bagina cogu
zaman yetersiz kalmakta ve dogru tani i¢in ileri tan1 metotlarina
ihtiya¢ duyulmaktadir (11). Parazitin amastigot formlarinin lenf
yumrulari, dalak, kemik iligi biyopsilerinde direkt mikroskobi
yontemi ile belirlenmesi giivenli tani yontemi olarak gériilse de
biyopsi uygulamalarinin invaziv karakteri ve kullanic1 becerisine
bagh olmasi (12,13) gibi nedenlerden dolay1 hasta sahipleri
tarafindan pek fazla tercih edilmemektedir. Klinik teghiste yapilan
diger metotlara gére daha az zaman alan ve daha hizli terapotik
onlemlerin uygulanmasina katkida bulunan fakat teshiste tek
basina yetersiz kalan ELISA tabanl hizli tami kitleri; 6zellikle
klinik ve klinikopatolojik bulgular, kan biyokimyas: gibi diger
sonuclarla birlikte KanL tanisinda ¢n tani metodu olarak siklikla
kullanilmaktadir (14). Fakat hizli tani kitlerinin diisiik antikor
seviyelerine sahip ve asemptomatik kopekleri teghis etmede
yetersiz olmasi kantitatif teghis yéntemlerinin kullanilmasin
zorunlu kilmaktadir (15-17).

Gunumiuze kadar, KanLnin tamsinda bircok serolojik
ve molekiler tani metodu tamimlanmis olup, hastalikta
klinik bulgularin degisken olmasi ve parazitin dogrudan
belirlenmesindeki zorluklar nedeniyle kesin tani, duyarhilik ve
ozgullugu yiksek serolojik testler (IFAT, ELISA) ve molekiiler
tabanli bir test olan polimeraz zincir reaksiyon (PZR) ile
konulabilmektedir (5). Serolojik ve molekiller metotlarin
kombine kullanilmasi, bireysel teshis ve epidemiyolojik

calismalar icin daha guivenilir veriler saglayabilmektedir (18,19).
Tam bunlar g6z 6ntine alindiginda bu ¢calismada da leishmaniasis
yoninden endemik sayillan Ege Bolgesinin farkh illerinden
Aydin Adnan Menderes Universitesi Veteriner Fakiiltesi
Parazitoloji Anabilim Dali Laboratuvarlarina génderilen KanL
supheli 6rneklere uygulanan PZR ve immiinofloresan antikor
(IFA) sonuglarinin degerlendirilmesi hedeflenmisgtir.

YONTEMLER

KanL'den stiphe edilen farkh irk, yas ve cinsiyetteki képeklerden
alinan kan ve/veya serum ornekleri ¢aligmanin materyalini
olusturmaktadir. Bes yillik stire¢ icinde, 6rnekleri gonderen
hekimlerin istemlerine baglh olarak toplam 80 serum 6rnegine
IFA testi yapilmigtir. Bununla birlikte, etilendiamin-tetraasetik
asit tiiplere alinmig 27 kan 6rnegi de PZR testi i¢in 6zel veteriner
Kklinikleri tarafindan Aydin Adnan Menderes Universitesi
Veteriner Fakiiltesi Parazitoloji Anabilim Dali Laboratuvarlar’na
getirilmistir. Hastalarin bir béliimtintin yas, irk ve cinsiyet bilgileri
kayitaltinaalinabilmigtir. Kan ve/veya serum érneklerikullanilana
kadar eppendorflar icinde -20 °C'de dondurucularda muhafaza
edilmigtir. 2016-2021 yillar1 arasinda duzensiz araliklarla
laboratuvara gelen 6érneklerde en ge¢ yedi gun i¢inde, veteriner
hekimin istedigi seroloji ve/veya molekiiler testin tamamlanmasi
ve sonuclarin bildirilmesi iglemleri gerceklestirilmistir. PZR ile
teshis istenen hastalarin kan érneklerinde “PureLink® Genomic
DNA Mini Kit (Invitrogen®)” kit protokoline uygun olarak
DNA ekstraksiyonlar1 gerceklestirilmis ve DNA 6rneklerinde
Leishmania spp. varligini tespit etmek amaciyla, RV1 (5-CTT
TTC TGG TCC CGC GGG TAG G-3")-RV2 (5-CCA CCT GGC CTA
TTT TAC AC-3’) primer setleri kullanilarak 145 baz ¢iftlik kDNA
minicircle bélgesini cogaltan PZR protokolii (5, 20) uygulanmugtur.
Veteriner hekimler tarafindan istemi yapilan IFA testiise -20 °C’de
bekletilen L. infantum promastigotlari [lokal L. infantum (MON-1)
stok promastigotlari, Ege Universitesi Tip Fakiiltesi, Parazitoloji
Anabilim Dali] ile hazirlanmis lamlar kullanilarak yapilmigtir. Her
bir antijen kapl lam pozitif, negatif kontroller ile dilusyonlar:
1:16, 1:64 ve 1:128 (istege bagh) olacak gekilde hazirlanan képek
serum ornekleri icermektedir. Serum orneklerinin pozitifligi
icin 1:64 degeri cut-off olarak kabul edilmistir. Retrospektif
degerlendirme olarak yapilan bu ¢alisma icin etik kurul onayina
ve hasta onamina gerek duyulmamugtir.

istatistiksel Analiz

Galigmada 1rk, yas ve cinsiyet verilerinin her képek i¢in tam
olmamas: nedeniyle istatiksel analiz gerceklestirilememis, ancak
elde edilen veriler kargilagtirilmal olarak tablolarda ézetlenmeye
caligilmigtir.

BULGULAR

KanL'den giiphe edilerek veteriner hekimler tarafindan
gonderilen toplam 80 serum érnegine IFA testi uygulanmigtir.
Buna gére serum 6rneklerinin 37’si (%46,25) IFA testine gére en
az bir sulandirmada (1/64 veya 1/128) seropozitif olarak tespit
edilmistir. PZR analizi sadece 27 6rnek icin talep edilmis ve
bunlarin da besi (%18,5) Leishmania spp. DNA’s1 varligi yontinden
pozitif olarak tespit edilmistir. PZR'da pozitif oldugu saptanan bes
Srnegin tamaminin ayni zamanda seropozitif olduklari da IFA testi
ile gosterilmistir. Ayrica IFA testine gére pozitif olmasina ragmen
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PZR'de negatif oldugu belirlenen bes 6rnek tespit edilmistir. Bu
orneklerin disinda kalan 17 6rnegin hem PZR hem de IFA testine
gore KanL yéntunden negatif oldugu belirlenmistir (Tablo 1). Bilgi
kayit formunda irk bilgisi doldurulan 47 6rnek incelendiginde IFA
ile en fazla pozitiflik melez képekler (9/16) ve Golden Retriever
wrki kopeklerde (5/7) tespit edilirken, bunun diginda French
Bulldog (1/2), Boxer (1/1), Husky (1/1), Doberman (1/1), Kangal
(1/2), Labrador (1/2) ve Jack Russell (1/1) irki képeklerde de birer
adet seropozitif 6rnege rastlanilmigtir. Cinsiyet bilgisi verilen
53 kopegin 25'inin IFA testi pozitif olarak tespit edilmistir buna
gore; 31 erkek képegin 12’sinin (%38,7) ve 22 disi képegin 13'i
(%59) seropozitif olarak belirlenmisgtir. Disi képeklerden ikisinin
PZR testinde de Leishmania spp. DNA’s1 varligi yoniinden pozitif
olduklar1 gorilmektedir. Ayrica kayit formunda belirtilen yas
gruplarn incelendiginde 53 kopegin yas bilgisine ulagilmaktadir;
en fazla sayida seropozitifligin 3-5 yas grubundaki képeklerde
(11/27) bunu sirasiyla; 6-8 yas grubu (8/14), 0-2 yas grubu (4/8)
ve 9 yas st (2/4) grubundaki képekler oldugu tespit edilmistir.
Calismalarin yapildig: yillar incelendiginde en fazla sayida IFA
ve/veya PZR analizinin 2019 yilinda yapildigi (n=34) ve bunu
strasiyla 2016 (n=13), 2017 (n=2), 2018 (n=8), 2020 (n=16) ve
2021 (Temmuz’a kadar/n=7) yillarinin takip ettigi gérillmektedir
(Tablo 2).

TARTISMA

Insan ve kopek sagligini tehdit eden ve Turkiye'de ozellikle Ege,
Akdeniz, Marmara Bélgelerinde (21) endemik olarak gorilen
KanL'de, asemptomatik kopeklerin rezervuar olarak gérev
yapmalari nedeniyle kopekler ve Phlebotomus soyuna bagl vektor
sinekler hastah@in yayilmasindan sorumlu tutulmaktadirlar.
Enfekte kopeklerde goriilen klinik belirtilerin teghiste tek basina
yetersiz olmasi KanL'nin tanisinda spesifik testlerin kullanilma
ihtiyacin1 dogurmaktadir (5). Enfeksiyonun tamsinda kullanilan
epidemiyolojik ve klinik stratejiler, serolojik ve molekiler
yontemler iizerine inga edilmigtir (15). IFAT, ELISA, c-ELISA,
dot-ELISA gibi yéntemler genellikle KanL'nin serolojik teshisi icin
tercih edilmektedir (4). Farkli Leishmania tiirleri arasinda ¢apraz
reaksiyon verme riskine ragmen anti-Leishmania antikor tespiti
icin en ¢ok IFA testi kullamlmaktadir (4,22). Hastahgin belirli
bir endemik bélgedeki yayginligi, hastaligin epidemiyolojisini
anlamak ve kontrol 6nlemlerine karar vermek i¢cin her zaman
6nem tagimaktadir (23).

Turkiye'nin farkli bolgelerinde yapilan KanL ¢alismalarina
gore; Kars ilinde %7,27 (IFAT), Kirikkale ve Sivas'ta %2 (IFAT),
Adana’da %27,18 (IFAT) ve %41,74 (PZR), Istanbul %1,96
(IFAT), Samsunda %0,41 (ELISA, PZR, direkt mikroskopi),
Antalya’da %7,95 (IFAT) oraminda pozitiflik tespit edilmigtir

Tablo 1. PZR ve IFAT kargilagtirmali test sonuglar:

(24-29). Ayrica, Kayseri (nested-PZR), Sanlurfa (IFAT), Burdur
(IFAT), Diyarbakir (IFAT), Erzurum (IFAT), Amasya, Ordu,
Tokat ve Sinop (ELISA, PZR, direkt mikroskopi) illerinde yapilan
calismalarda ise KanL yéntinden pozitif kopek tespit edilemedigi
bildirilmigtir (4,28,30-33). Tirkiye'de enfeksiyonun endemik
olarak gorildugu Ege Bolgesinde KanL seroprevalansi ile ilgili
daha 6nce yapilan caligmalarda bu oranin %2,5-46 arasinda
degistigi farkh caligmalarla belirtilmistir (34,35). Calisma bolgesi
olan Aydin'da Toz ve ark.nin (36) daha énce yaptiklar ¢caligmada
%4,7-9,1 arasinda (IFAT, rK39) seropozitiflik bildirilmigtir. Ege
Bélgesinde bulunan képeklerde L. infantum’un varhigi molekiiler
olarak daha 6nce Toz ve ark (21) tarafindan bildirmigtir. Bakirci
ve ark'nin (5) Aydin, Manisa ve [zmir ilini kapsayan; kopeklerde
Leishmania spp. DNA tespiti tizerine yaptiklari caligmada %5,23
(PZR) pozitiflik tespit edilmistir. Mugla'da kopeklerde yapilan
bagka bir ¢alismada IFA %37,4, PZR testi %6,87 ayn1 bolgede
hastaligin vektoérii olan Phlebotomus soyuna bagli sineklerde
yapilan ¢alismada ise gercek zamanh (real-time) PZR ile %33,8
oraninda Leishmania spp. pozitif olarak belirlenmistir (5,34,37).
Yapilan bu retrospektif calismada sadece 27 6rnege PZR testi
istenmis ve bu 6rneklerin beg tanesi (%18,5) PZR pozitif olarak
bulunmustur. Bu ¢alisgmada, PZR sonuglarinin IFA testine gore
daha dusgiik prevalansa sahip olmas: az sayida 6rnege PZR testi
yapilmasiyla, dolayisiyla érneklem sayisi ile agiklanabilir. KanL
yoniinden endemik bélgelerde hastaligin prevalansini belirlemeye
yonelik caligmalarda 6rneklem buytikliagiinin 6nemi daha énceki
yapilan caligmalarda da belirtilmektedir (5).

Retrospektif analize dayanan bu ¢alismada, daha énce bildirilen
seroprevalans oranlarindan yiiksek (%46,25) seropozitivite tespit
edilmigtir. Bu oranin Tiirkiye’de képeklerde KanL seroprevalans
ortalamasi olarak bildirilen (8) %15,8'den ¢ok daha yiiksek oldugu
kaydedilmigtir. Bolgede Phlebotomus soyuna bagh sineklerin
yasamas1 i¢in uygun ekolojik ortamin varligi, KanL varlig
yoniinden tespiti daha 6nce yapilamamis kopekler ve calismada
teste tabi tutulan 6rneklerin KanL yéniinden hasta veya hastalik
stuphesi olan kopekler olmasi bu duruma neden olan faktérler
olarak distnilmektedir. Bununla birlikte, Ozensoy (38) ve
Voyvoda ve ark.nin (39) bildirdikleri tizere bélgede enfeksiyonun
uzun yillardir endemik oldugu ve yillar i¢inde teghis i¢in yapilan
test sayilarinin artmasi ile birlikte seropozitif képek sayisinin
da artabilecegi ongorilmektedir. Calismada IFA testi pozitif
olarak tespit edilen bes érnegin ayni zamanda PZR testinin de
pozitif oldugu, bununla birlikte diger bir bes 6rnegin ise IFA
testi pozitif iken PZR testinin negatif oldugu belirlenmistir. Bu
durum; PZR ile tespit edilebilir Leishmania DNA'sinin elimine
edilmesinden sonra bile uzun siire devam eden anti-leishmania
antikorlar varlig: (40) veya enfeksiyonun PZR ile tespitinde diger
biyolojik materyallere gére sensitivitesi nispeten diisik olan

Tablo 2. Yillara gére yapilan test ve pozitif 6rnek sayilar

IEAT Yapilan toplam test sayis1 | PZR (+) | IFAT (+)
. 2016 13 1 3
.. Negatif
Pozitif (+) © Toplam 2017 5 i 5
Pozitif (+) 5 - 5 2018 8 1 4
Negatif (-) 5 17 22 2019 34 3 18
pzZR | Testistenmeyen | 27 26 53 2020 16 -
Toplam 37 43 80 2021 7 - 4
PZR: Polimeraz zincir reaksiyon PZR: Polimeraz zincir reaksiyon
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kan materyalinin (21) kullamilmasindan kaynaklanmis ya da
diistik diizeydeki parazitemiyi tespit etmede yetersiz kalan PZR
duyarliligi ile agiklanabilir.

Yapilanbucaligmadadisiképeklerin %59 unun, erkekképeklerinise
%38, 7’sinin seropozitif oldugu tespit edilmigtir. KanL'nin cinsiyet
ile iligkisi ile ilgili olarak yapilan ¢aligmalarda; erkek képeklerin
daha ¢ok etkilendigini (41,42) rapor eden arastirmalarin yam
sira, cinsiyet farki gézetmeksizin enfeksiyonun gériilebildigini
aktaran (43) aragtirmacilarda bulunmaktadir. KanL'den en ¢ok
etkilenen 1rklar konusunda daha ¢nce yapilan caligmalarda
bazi aragtirmacilar belli wrklarin enfeksiyondan digerlerinden
daha fazla etkilendigi hipotezini reddetmektedir (44). Hem
sadece seropozitif kopekleri degerlendiren hem de hastalikli
diger koépekleri olgen caligmalarda Boxer, German Shepherd,
Doberman, Rottweiler (45,46) gibiirklar 6n plana ¢iksa da yapilan
bu c¢alismada, bitin hayvanlarin ik bilgileri bulunmamakla
birlikte, en fazla seropozitiflik Melez képekler ve Golden retriever
irki kopeklerde gorulmusgtiir. Alvar ve ark. (47) KanL'den etkilenen
hayvanlarinin yas dagiliminmin bi-modal oldugunu; 3 yas civarinda
birinci, 8 yas civarinda ise daha az belirgin olan ikinci tepe
noktasinin gérildiguni varsaymigtir. Yapilan bu retrospektif
calismada da Alvar ve ark. (47) gozlemlerine benzer sekilde,
seropozitif kopeklerin %44’inu 3-5 yas ve %32’sini de 6-8 yas
gruplari olusturmaktadir. Cinsiyet, irk ve yas gibi faktérlerin farkh
caligmalarda celigkili sonuclar vermesi; cogu ¢calismanin hastaliga
yakalanmaya yatkin popiilasyonlar yerine genel degerlendirmeye
tabi tutulan hayvanlar agisindan incelenmesi ile agiklanmaktadir
(43).

Yapilan bu retrospektif ¢calismada, KanL teghisi i¢cin laboratuvara
getirilen 6rneklerde ¢ogunlukla sadece IFA test isteminin tercih
edilmesi nedeniyle, Leishvet Guidelines (48) ve ESSCAP (49) gibi
bilgilendirici uluslararasi brosiirler ile gerek veteriner hekimlerin
gerekse de hasta sahiplerinin konuya dikkati ¢ekilerek; KanL
enfeksiyonunda gereken tim tam ve tedavi prosediitlerinin
eksiksiz yapilmasi saglanmalidir. Bu durum, KanL tanisinda
sadece ELISA tabanh hizhi tani kitlerini kullanan ve daha ileri tam
yontemlerini birlikte kullanmayi (IFAT ve PZR gibi) tercih etmeyen
diger veteriner hekimlere ya da hasta sahiplerine de dogru sekilde
aktarilmalidir. KanL icin; teghiste tek basina yetersiz kalan klinik
belirtiler, duyarlihig: az olan direkt mikroskopi, yanhs pozitiflik/
negatiflik ya da capraz reaksiyon verebilen ELISA tabanh hizh
kitler ve serolojik testler, kan biyokimyasi, uzun zaman alan ve
goérece pahali olan molekiiler testler dahil olmak iizere; hastaligin
teghisinde bahsedilen tim yéntemlerin miimkiin olduke¢a birlikte
kullanilmasinin daha dogru sonuglar verecegi gériilmektedir.
Molekiiler ve serolojik yoéntemlerin bir arada kullanilmas:
subklinik enfeksiyonlarin tespitinin yaninda endemik alanlarda
kontrol énlemleri i¢in hedeflenecek képek sayisimin tahmin
edilmesine de katki saglamaktadir (35,50).

SONUC

Zoonotik potansiyeli de géz éntine alindiginda olduk¢a 6énemli
problemlere yol acabilen KanL hem serolojik (IFAT-%46,25)
hem de molekiiler (PZR-%18,5) olarak bélgede yiiksek oranlarda
tespit edilmigtir. Hastaligin semptom géstermeden de képeklerde
gorilebilmesi nedeniyle bélgede bulunan veteriner hekimlerin
hastalik ile ilgili kontrolleri rutin olarak yaparak hastaligin hem
tedavisi hem de kontrol programlari yéntinden halk saghgina
katkida bulunmasinin zarureti gorillmektedir. Ek olarak

kopeklerdeki enfeksiyon varhigimin tespiti i¢in klinik bulgular,
direkt mikroskopi, serolojik ve molekiiler yéntemlerin birlikte
kullanilmas: bireysel teshis, epidemiyolojik ¢alismalar ve dogru
tedavi prosedirlerinin uygulanabilmesi icin bir gereklilik halini
almigtir. KanL giiphesi olan képeklerde veteriner hekimlerin ileri
tani yontemlerinden faydalanarak ozellikle serolojik ve molekiiler
testleri birlikte kullanmasi, endemik olmayan bolgelere hastaligin
yayilmasini 6nlemek agisindan da énem tagimaktadir. Elde edilen
veriler, Leishmania spp.nin neden oldugu enfeksiyon riskinin
bolgede yiiksek seviyede oldugunu dolayisiyla hem insan hem
hayvan sagliginin korunabilmesi i¢cin KanL kontrollerinin rutin
olarak yapilmasinin énemini géstermektedir.
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Amag: Bu ¢alisma; Agn ili ve ilelerinde sokak képeklerinde bulunan gastrointestinal helmint varligim arastirmak ve bu
parazitlerin zoonotik énemini ortaya koymak amaciyla yapilmistir.

Yontemler: Calismamizda, Agr1 merkez ile Diyadin, Dogubayazit, Elegkirt, Hamur, Patnos, Taghcay ve Tutak ilceleri
sinirlan icerisindeki 279 sokak képeginin diski 6rnegi toplanmig ve digki 6rnekleri makroskobik olarak incelendikten
sonra nativ ve ¢oklastirma (Filleborn yizdirme ve Benedik ¢oktiirme) yontemleriyle mikroskobik olarak incelenmistir
Bulgular: Incelenen 279 diski 6rneginin 80’inde (%28,7) bir veya birden fazla tiire ait helmint yumurtasi saptanmistur.
Digki érneklerinin 31’1 (%11,1) T. canis; 24’4 (%8,6) T. leonina; 17’si (%6,1) Taenia spp.; 15i (%5,4) Capillaria spp.;
10u (%3,6) Alaria spp.; 51 (%1,8) T. vulpis ve 3u (%1,1) A. caninum yumurtasi yoniinden pozitif bulunmusgtur.
Sonug: Agri’da ilk defa yapilan bu calismada, Agr ili ve ilgelerindeki sokak képeklerinin énemli oranda insan saghgini etkileyecek
helmintlerle enfekte oldugu gériilmiis ve hem insan hem de képeklerin saghg: agisindan gerekli 6nlemlerin alinmas: gerektigi
kanisina varilmigtir.

Anahtar Kelimeler: Sokak kopekleri, helmintler, Agr1ili

ABSTRACT

Objective: This study aimed to investigate the frequency of gastrointestinal helminth parasites in stray dogs in Agr1 province and
its districts and to reveal the zoonotic importance of these parasites.

Methods: Fecal samples were collected from a total of 279 stray dogs in the center of Agr1 and the districts of Diyadin,
Dogubayazit, Elegkirt, Hamur, Patnos, Tagh¢ay, and Tutak. After macroscopic examination of the stool samples, they were
examined microscopically by the native and multiplexing (Fulleborn flotation and Benedek sedimentation) methods.
Results: Helminth eggs belonging to one or more species were detected in 80 (28.7%) of the 279 stool
samples examined. In total, 31 (11.1%) T. canis, 24 (8.6%) T. leonina, 17 (6.1%) Taenia spp., 15 (5.4%) Capillaria
spp., 10 (3.6%) Alaria spp., 5 (1.8%) T. vulpis, and 3 (1.1%) A. caninum egg were detected in the stool samples
Conclusion: In this study, which was performed for the first time in Agri, it was revealed that stray dogs in Agr1 province and
its districts were infected with helminths, which may consequently affect human health significantly. Therefore, necessary
precautions should be taken to preserve the health of both humans and dogs.

Keywords: Stray dogs, helminths, Agr1
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GIRig

Kopeklerden insanlara ve hayvanlara 60’tan fazla hastaligin
bulagabildigi bilinmektedir (1). Bu hastaliklar icerisinde paraziter
hastaliklarin, 6zellikle de helmint enfeksiyonlarinin énemli bir
yeri vardir. Bu helmintlerden 6zellikle Toxocara canis, Ancylostoma
caninum, Dipylidium caninum ve Echinococcus granulosus insan
sagligini tehdit eden énemli etkenlerdir (2,3).

Konuile ilgili yapilan aragtirmalar sahipli ya da sokak képeklerinin
diskilayarak park, yesil alan, oyun alani, kum havuzu ve plaj gibi
alanlarda bulunan toprak ya da ¢imleri helmint yumurtalar
ile kontamine ettigini gostermigtir. Bu helmintlerden ¢zellikle
zoonoz olanlar halk sagligi acisindan ciddi sorunlara neden
olmaktadir (4,5).

Insanlar bu helmintler icin rastlantisal konaktir ve enfektif
yumurtalarin oral olarak alinmasi ya da larva formlarin deriden
girmesiyle enfeksiyona yakalamirlar. Képekler tarafindan etrafa
sagilan E. granulosus yumurtalar kistik ekinokokkozise, T. canis
yumurtalar: visseral larva migrans (VLM) ve okiiler larva migrans
gibi sendromlara neden olur. Diger taraftan képekler tarafindan
cevreye atilan A. caninum yumurtalan cevrede olgunlasir ve
yumurtadan ¢ikarak enfektif hale gelen larvalari deri yoluyla
insanlara bulagir (6-8). Zoonoz olan bu gibi helmintlerden dolay:
kopek parazitleri ile miicadele képeklerin saghigi yéniinden énemli
oldugu kadar, halk saghg yéniinden de 6nemlidir (3).

Zoonoz parazitlerin yoresel olarak sikhigimin bilinmesi, bu
parazitlerin kontrol ve micadelesi i¢in énem tagimaktadir. Bu
kapsamda ¢alismamiz Agr ili ve ilcelerindeki sokak képeklerinde
bulunan gastrointestinal helmintlerin sikligini aragtirmak ve
bu parazitlerin zoonotik énemlerini ortaya koymak amaciyla
yapilmigtir.

YONTEMLER

Bu ¢alisma i¢in Van Yaziincii Yil Universitesi Hayvan Deneyleri
Yerel Etik Kurulundan onay almmugtir (tarih-karar no:
24/07/2021-2021/06-01). Calismada, Agustos 2021-Eylul 2021
tarihleri arasinda Agr1 merkez ile Diyadin, Dogubayazit, Elegkirt,
Hamur, Patnos, Taglicay ve Tutak ilceleri simirlani icerisinde

yasayan kopeklerden toplanan digki 6rnekleri incelenmistir.
Toplam 279 sokak képeginin digki 6rnegi toplanmis ve Van
Yiiztinci Y1l Universitesi Tip Fakiiltesi Parazitoloji Anabilim Dali
Aragtirma Laboratuvarina getirilmigtir. Laboratuvara getirilen
digki 6rnekleri makroskobik olarak incelendikten sonra nativ
ve coklagtirma (Filleborn yiizdiirme ve Benedik ¢oktiirme)
yontemleriyle mikroskobik olarak incelenmistir. Her digk: 6rnegi
i¢in en az u¢ preparat hazirlanmigtur.

istatistiksel Analiz

Uzerinde durulan ozelliklerden kategorik degiskenler say1 ve
yizde olarak ifade edilmistir. Kategorik degiskenler icin oranlarin
kargilagtirmasinda Z (t) testi kullanilmigtir. Ayrica kategorik
degiskenler arasindaki iligkiyi belirlemede ki-kare testi yapilmigtar.
Hesaplamalarda istatistik anlamlilik diizeyi %5 olarak alinmis ve
hesaplamalar icin SPSS (ver:13) ve MINITAB (ver:14) istatistik
paket programlar: kullanilmistir.

BULGULAR

Incelenen 279 diski 6rneginin 80’inde (%28,7) bir veya birden
fazla ture ait helmint yumurtasi saptanmigtir (Tablo 1).
Orneklerin 23’iinde (%8,2) iki, 2’sinde (%0,7) ise t¢ farkli tiire
ait helmint yumurtasi belirlenmistir (Tablo 2). Incelenen digki
orneklerinin 31'inde (%11,1) T. canis, 24’ inde (%8,6) Toxascaris
leonina, 17’'sinde (%6,1) Taenia spp., 15’inde (%5,4) Capillaria spp.,
10’unda (%3,6) Alaria sp., S'inde (%1,8) Trichuris vulpis ve 3'inde
(%1,1) A. caninum yumurtasi saptanmigtir.

Galismamizda en yiiksek oranda (%40) Agr1 merkez képeklerinde,
en dusitk oranda ise (%18,9) Dogubeyazit ilcesi képeklerinde
helmint yumurtasi pozitifligi saptanmistir. 11 ve ilcelerde
kopeklerde belirlenen parazit turleri ve oranlar1 Tablo 1'de
verilmis, genel veriler ayrica il haritasina yansitilmigtir (Sekil 1).

TARTISMA

Turkiye'de ¢ok sayida basibos sokak képegi bulunmakta ancak
paraziter yénden bu képeklerin kontrol ve tedavisine yeterince
6nem verilmemektedir. Bircok zoonoz parazite ev sahipligi

Tablo 1. Bulunan helmint tirlerinin ilcelere gore dagilimi

As
gt‘lk Diyadin Dogubeyazit | Eleskirt Hamur Patnos Taghgcay Tutak Toplam
Helmint | MeérXez
tiirleri N=35 N=35 N=37 N=34 N=35 N=33 N=35 N=35 N=279
Sayr | % Say1 | % Sayr | % Say1 | % Say1 | % | Sayr1 | % Sayr | % Sayr | % Say1 | %
T. canis 9 25,7 |3 86 |2 5,4 1 2,9 3 8,6 |6 18,2 | 4 11,4 |3 8,6 31 11,1
T. leonina 6 171 |7 20 2 5,4 2 5,9 1 2,8 |3 9,1 2 5,7 1 2,8 24 8,6
Taenia spp. | 2 5,7 3 8,6 - - 2 5,9 - - 1 3 6 17,1 |3 8,6 17 6,1
Capillaria
spp 1 2,8 3 86 |2 5,4 5 14,7 | 2 57 |1 3 1 2,8 - - 15 5,4
Alaria spp. | - - 1 2,8 - - 1 2,8 1 28 |2 6,1 - - 5 14,2 | 10 3,6
T. vulpis - - - - 1 2,7 - - - - 2 6,1 - - 2 5,7 5 1,8
A. caninum | - - - - - - - - 1 28 |- - - - 2 5,7 3 1,1
Toplam |14 |40 |10 286 |7° |18,9 |8 23,5 | 7 20 |9 27,3 |12 |34,3 |13 |37,1 |80 |28,7
N: Toplam hasta sayzs1, **: p<0,05
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%27.3

MUS

BITLIS

Agrn Merkez

Taslicay

%34.3
Diyadin
%28.6

Sekil 1. Kopeklerdeki enfeksiyon oranlarinin ilgelere gore dagilim haritas:

yapan bu képekler halk saghg: yoniinden oénemli bir tehdit
olugturmaktadir (9).

Ulkemizin farkh illerinde sokak képeklerinde gastrointestinal
helmint enfeksiyonlarinin sikligi arasgtinlmigtir. Siirt’te 52
kopek digkisinin %751 (8), Erzurum'da 172 képek digkisinin
%52,9'u (10), Aydin'da 200 képek digkisinin %41°i (11), Van'da
124 koépek digkisimin 34,681 (12), Diyarbakirda 104 képegi
digkisinin %32,7’si (13), Samsun’da 261 képek digkisinin %28,4’i
(14), Konyada 316 koépek digkisiiin %19,9'u (3) helmintik
parazitler yoéniinden pozitif bulunmustur. Bu caligmada ise
Agri il ve ilcelerindeki sokak képeklerine ait incelenen 279 digk:
orneginin %28,7’sinde helmint yumurtas: tespit edilmistir.
Belirlenen bu oran Siirt, Erzurum, Aydin, Van ve Diyarbakir'da
yapilan calismalarda belirlenen oranlardan dastktir. Ote
yandan Agri il merkezinde (%40) belirlenen oran tlkemizde
yapilan ¢ogu ¢alismanin (3,12-14) sonuglarina gore yiiksekken,
Dogubeyazit ilcesinde (%18,9) belirlenen oran Tirkiye'de yapilan
calismalarda saptanan en diisiik orandir. Il merkezlerinde kopek
popiilasyonunun fazla olmasi képeklerin birbirleriyle temasini
artirmakta ve bunun helmint enfeksiyonlarimin 6zellikle de
monoksen hayat déngusiine sahip olanlarin yayiisinin artmasina
neden olabilecegi kanaatindeyiz. Bu durum il merkezlerinde
yapilan calismalarda, helmint enfeksiyon oranlarinin daha yiiksek
¢tkmasinin bir nedeni olarak degerlendirilebilir.

Ulkemizde yapilan bircok ¢alismada kopek diskilarinda en sik
rastlanan helmint tiriiniin, zoonotik bir helmint olan ve VLM'ye
sebep olan T. canis (3,8,13,15,16) ya da diisiik zoonotik éneme
sahip T. leonina (9,12,17) oldugu bildirilmistir. Calismamizda
da saptanan parazitler siklik sirasina goére siralandiginda

Tablo 2. Enfekte kopeklerde bulunan helmint tiirlerinin

dagilim

Enfekte kopek
Helmint tiirii
Say1 %

T. canis 20 25
T. leonina 10 12,5
Taenia spp. 13 16,2
Capillaria spp. 6 7,5
Alaria spp. 2 2,5
T. vulpis 3 3,7
A. caninum 1 1,2
T. canis + T. leonina 6 7,5
T. canis + Capillaria spp. 3 3,7
T. canis + T. vulpis 1 1,2
T. leonina + Capillaria spp. 3 3,7
T. leonina + Alaria spp. 2 2,5
T. leonina + Taenia spp. 2 2,5
Taenia spp. + Alaria spp. 2 2,5
T. vulpis + Capillaria spp. 1 1,2
Alaria spp + Capillaria spp. 1 1,2
Alaria spp. + A. caninum 2 2,5
T. canis + T. leonina + Capillaria spp. 1 1,2
T. vulpis + Alaria spp. + T. leonina 1 1,2
Toplam 80 100
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ilk iki parazitin T. canis (%11,1) ve T. leonina (%8,6) oldugu
gorilmektedir. Son 20 yilda tilkemizde sokak kopekleri digkisinda
helmint enfeksiyonlarinin aragtirildigy calismalarda T. canis oran:
%4,2-51, T. leonina oran1 %1-38,4 arasinda bildirilmistir (3,10-
14). Bu caligmada toplamda belirlenen T. canis orani genel olarak
Turkiye'de yapilan ¢aligmalardan (3,6,10-13) dusiik, ancak Agri il
merkezi sonuglar cogu ¢caligmadan (3,10-13) yiiksektir. T. leonina
orani ise Agr il merkezinde ve Diyadin ilcesinde genel olarak
Turkiye'de yapilan ¢alismalardan (3,6,11-13) yiiksektir.

Son zamanlarda insan bagirsak bosluguna da yerlesebildigi
anlagilan A. caninum, insanlarda larva migransina sebep olan
diger bir helmint tiradar. Ulkemizin farkli illerinde sokak
kopeklerinin  digkisinda helmint parazitlerin arastirildig:
caligmalarda A. caninum farkli oranlarda saptanmigtir. Yapilan
caligmalarda bu parazit Samsun'da (14) %13, Diyarbakir'da (13)
%8,6, Van'da (12) %5,64, Kayseride (17) %1,1 ve Konya'da (3)
%0,3 (1 kopek digkisinda) oraninda saptanmugtir. Aydin'da (11)
yapilan calismada A. caninum’a rastlamlmadigi bildirilmigtir.
Bu ¢aligmada ise Hamur'da bir, Tutak’ta iki olmak tizere toplam
3 (%1,1) kopekte A. caninum pozitifligi saptanmigtir. Bu oran
Samsun (14), Diyarbakir (13) ve Van'da (12) yapilan caligmalardan
diigtiktiir. Diigitk nem orami ve karasal iklim bu gibi parazitlerin
gelisim safhalarini olumsuz etkilemektedir. Agri il ve ilcelerinde
bu parazit sikliginin digtik olmasinin nedenleri arasinda dusiik
nem oramni ve karasal iklim olabilecegi kanaatindeyiz.

Insanlarda hidatik kiste neden olan E. granulosus kopeklerden
insanlara bulagan énemli zoonoz helmintlerden biridir. Ancak
mikroskobik baki ile E. granulosus yumurtalarini diger Taenia spp.
yumurtalarindan morfolojik olarak aywrmak mumkin degildir.
Bunun yam sira taenid tip yumurtas: olan E. multilocularis de
zoonoz karakterdedir. Ozellikle E. multilocularis’in yeni yapilan
calismalarla tlkemizdeki durumu daha da giin yiiziine gkmigtir
(18). Erzurum'da yapilan bir aragtirmada E. multilocularis’in
képeklerde %3,6 oraninda gorildagi bildirilmigtir - (19).
Ulkemizin farkl illerinde sokak képekleri diskisinda helmint
parazitlerin aragtirildign caligmalarda Taenia sp. yumurtalarina
farkli oranlarda rastlanmistir. Bu soya ait tiirler Aydin’da %7,5
(11), Van'da %4,84 (12), Diyarbakirda %3,8 (13), Erzurum'da
%2,9 (10), Kayseride %2,8 (17), Samsun'da %0,4 (1 kopek) (14)
ve Konyada %0,3 (1 képek) (3) oranlarinda saptanmigtir. Bu
calismada Taenia spp. yumurtast %6,1 oraninda belirlenmistir.
Bu oran Turkiye'de yapilan ¢aligmalardan yiiksek oldugu dikkati
cekmektedir. Ozellikle Taslcay ilcesinde diger ¢alismalara
oranla ¢ok daha yiiksek oranda (%17,1) Taenia spp. yumurtasi
saptanmugtir. Kontrolsiiz hayvan kesimleri yapilarak sakatatlarin
kopeklere verilmesi képeklerde E. granulosus ve Taenia multiceps
gorilme sikhgini artirmaktadir. Agn il ve ilgelerinde kontrolsiiz
kesimlerin fazla olusunun taenid yumurta gérilme ihtimalini
artirdign kanaatindeyiz. Bunun yaninda Agri Tirkiye'de insan
alveolar ekinokokkozis olgularinda tgtnci swradadir (18) ve
kopeklerde bulunan taenid tip yumurtalarin E. multilocularis
yumurtasi olabilecegi de géz éntinde bulundurulmalidir.
Ulkemizin farkl illerinde sokak képeklerinde T. vulpis, Alaria spp.
ve Capillaria spp. turleri bildirilmistir (3,8,10-17). Bu ¢aligmada
%5,4 oraninda Capillaria spp., %3,6 oraninda Alaria spp. ve
%1,8 oraninda T. vulpis saptanmgtir. Bu parazitlerden Alaria
sp. yumurtasina rastlanmasi, zoonoz karakterdeki A. alata’nin
Turkiye’de bulunmas: nedeniyle Agr ilinde halk saghg acisindan
6nem arz etmektedir.

SONUC

Sonug olarak ¢alismamiz Agri il merkezi ve ilgelerinde bulunan
sokak kopeklerinde gastrointestinal helmintlerin tespitine
yonelik olarak yapilan ilk aragtirma olmustur. Bulunan parazit
oranlar1 genel olarak Tirkiye verilerinin tzerinde bulunmus ve
¢ogunun zoonoz oldugu goérilmistir. Bu nedenle hem képek
sagligi hem de insan saghg icin képeklerin parazitler yoniinden
tedavi edilmesi ve periyodik olarak kontrol ve tedavilerine
devam edilmesinin uygun olacag: kanaatine varilmistir. Ayrica
halkin zoonoz enfeksiyonlar konusunda bilgilendirilerek
bilin¢lendirilmesi de faydah olacaktur.

*Etik
Etik Kurul Onayz: Aragtirma 6ncesi Van Yiiztinci Yil Universitesi

Hayvan Deneyleri Yerel Etik Kurulu'nun 24.07.2021 tarihinde
2021/06-01 sayili karari ile izin alinmigtur.

Hasta Onay: Uygulanabilir degil.

Hakem Degerlendirmesi: Editérler kurulu ve editérler kurulu
disinda olan kigiler tarafindan degerlendirilmigtir.

*Yazarlik Katkilar:

Konsept: S.A., M.T.A. Dizayn: Z.T.C., Veri Toplama veya Isleme:
RY., M.T.A., M.$. Analiz veya Yorumlama: Z.T.C., Literatiir
Arama: S.A., Z.T.C.,, M.S,, Yazan: S.A., M.S., Z.T.C.

Cikar Catigmasi: Yazarlar tarafindan ¢kar catigmas:
bildirilmemistir.
Finansal Destek: Yazarlar tarafindan finansal destek
bildirilmemistir.
KAYNAKLAR

1. Alho AM, Lima C, Colella V, de Carvalho LM, Otranto D, Cardoso L.
Awareness of zoonotic diseases and parasite control practices: a survey of
dog and cat owners in Qatar. Parasites & Vectors 2018; 11: 1-7.

2. Duncan KT, Koons NR, Litherland MA, Little SE, Nagamori Y. Prevalence
of intestinal parasites in fecal samples and estimation of parasite
contamination from dog parks in central Oklahoma. Vet Parasitol Reg
Stud Reports 2020; 19: 100362.

3. Isik N, Derinbay O, Kose Si. Konya yoresi sokak képeklerinde diski
bakisina gore saptanan gastro-intestinal helmintler. Eurasian Journal of
Veterinary Sciences 2014; 30: 162-5.

4. Traversa D, di Regalbono AF, Di Cesare A, La Torre E Drake J, Pietrobelli
M. Environmental contamination by canine geohelminths. Parasites &
Vectors 2014; 7: 1-9.

5. Rinaldi L, Biggeri A, Carbone S, Musella V, Catelan D, Veneziano V,
Cringoli G. Canine faecal contamination and parasitic risk in the city of
Naples (southern Italy). BMC Vet Res 2006; 2: 1-6.

6. Kozan E, Kircali SE, Birdane FM. Afyonkarahisar ve Eskigehir illerindeki
sokak kopeklerinde gorillen gastrointestinal cestod ve nematod
enfeksiyonlar1. Tirkiye Parazitol Derg 2007; 31: 208-11.

7. Oge H, Oge S, Ozbakis G, Giircan IS. Coban képeklerinde diski bakisia
gore helmint enfeksiyonlar1 ve zoonoz énemi. Turkiye Parazitol Derg
2017;41:22-7.

8. Nasl, Bicek K. Siirt Yoresinde Diski muayenesine gore kopeklerde bulunan
sindirim sistemi helmintleri. DOFEBD 2018;1: 41-51.

9. Cicek M, Yilmaz H. Van yéresinde insan ve képeklerde toxocariasis’ in
yayilisi. Kafkas Univ Vet Fak Derg 2012; 4: 531-6.

10. Balkayal, Avaioglu H. Gastro-intestinal helminths detected by coprological
examination in stray dogs in the Erzurum province Turkey. Kafkas Univ
Vet Fak Derg 2011; 17: 43-6.

11. Unlii H, Eren H. Aydin yoresi sokak kopeklerinde diski bakisina gore
saptanan mide bagirsak helmintleri. Turkiye Parazitol Derg 2007; 31: 46-5.



38 Afshar ve ark. Agr1 Ili Sokak Képeklerinde Goriilen Intestinal Helmintler

Turkiye Parazitol Derg 2022;46(1):34-38

12.

13.

14.

15.

16.

Karakus A, Denizhan V. Prevalence of gastrointestinal helminths in stray
dogs in Van province. TJVR 2019; 3: 27-32.

Ipek DNS, Kochan A. Diyarbakir ilinde sokak kopeklerinde goriilen mide
bagirsak helmintleri. Harran Univ Vet Fak Derg 2017; 6: 133-7.

Giirler AT, Béliikkbag CS, Pekmezci GZ, Umur $, Acia M. Nematode and
cestode eggs scattered with cats-dogs feces and significance of public
health in Samsun, Turkey. Vet Fak Derg 2015; 62: 23-6.

Aoz M, Goksu A, Erez, MS. Gastrointestinal helminth infections in dogs
detected by stool examination in Isparta province. Kocatepe Vet J 2018;
11:194-8.

Dayioglu H, Kaleli MA. Kiitahya belediyesi hayvan barinagindaki
kopeklerin diskilarinda bulunan baglica parazitler. DPU Fen Bilimleri
Enstitiisti Dergisi 2017; 38: 39-44.

17.

18.

19.

Yildirim A, Ica A, Dizli O, Yavuz A, Ind A. Kayseri yoresinde digk:
muayenesine gére képeklerde bulunan sindirim sistemi helmintleri ve
bunlarin yayginlig1. Erciyes Univ Vet Fak Derg 2007; 4: 65-71.

Giirler AT, Bolikbas CS, Agic1 M, Umur §. Tiirkiye ve diinyada Echinococcus
multilocularis’in yayihisina genel bakis. Turkiye Parazitol Derg 2019; 43:
18-35.

Avaioglu H, Given E, Balkaya I, Kirman R, Akyiiz M, Bia MM, Giilbeyen
H, Yaya S. The situation of echinococcosis in stray dogs in Turkey: the
first finding of Echinococcus multilocularis and Echinococcus ortleppi.
Parasitology 2021; 148: 1091-8.



Ozgan Arastirma Turkiye Parazitol Derg 2022;46(1):39-44
Original Investigation DOI: 10.4274/tpd.galenos.2021.65375

ishalli Cocuklarda Intestinal Parazitler ve Klinik
Belirtilerin Degerlendirilmesi

Evaluation of Intestinal Parasites and Some Clinical Symptoms in
Children with Diarrhea

© Inan Karakus', ® Zeynep Tas Cengiz?, ® Abdurrahman Ekici?

1Ozel Asyam Ozel Egitim ve Rehabilitasyon Merkezi, Igdir, Tiirkiye
*Van Yiiztincii Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Van, Turkiye

Cite this article as: JAGVEIUE i, Tas Cengiz Z, Ekici A. Evaluation of Intestinal Parasites and Some Clinical Symptoms in

Children with Diarrhea. Turkiye Parazitol Derg 2022;46(1):39-44.

0z

Amag: Bu caligma, ishal sikayetiyle saghk merkezlerine bagvuran ¢ocuklarda intestinal parazitlerin sikhigini belirlemek ve bu
parazitlerin énemini ortaya koymak amaciyla yapilmigtir.

Yéntemler: Caligsma, Subat 2020-Nisan 2020 tarihleri arasinda Igdir Devlet Hastanesi ve Ozel Bulut Hastanesi'ne ishal sikayetiyle
bagvuran 1-16 yas araliginda olan ¢ocuklar iizerinde yiiriitilmiistir. Cahgmada hasta grubu 141'i kiz, 159'u erkek olan toplam
300 ishalli cocuktan; kontrol grubu, herhangi bir kronik hastalif1 ve ishali olmayan 50’si kiz, 50’si erkek olmak tizere toplam 100
¢ocuktan olusturulmustur. Digki 6rnekleri nativ-Lugol yontemi ve modifiye asit-fast boyama yéntemi ile degerlendirilmistir.
Bulgular: Hasta grubundaki 300 ¢ocugun %35’inde, kontrol grubundaki 100 ¢ocugun ise %17’sinde intestinal parazit pozitifligi
saptanmugtir. Parazit pozitifligi bakimindan, ishali olan ¢ocuklar ile saglikli kontrol grubu arasinda istatistiksel olarak anlamh
fark saptanmugtir (p=0,001). Hasta grubunda en yiiksek oranda Blastocystis hominis'e (%13), en disitk oranda Giardia intestinalis’e
(%2) rastlanmug, ayrica %3 oraninda Cryptosporidium spp. belirlenmistir. Hasta grubundaki kizlarin %40,4'inde, erkeklerin
%30,2’sinde; kontrol grubunda ise kizlarin %20’sinde, erkeklerin %14’iinde intestinal parazit pozitifligi saptanmustir. Istatistiksel
olarak degerlendirildiginde, hasta grubu ve kontrol grubu cinsiyetler karsilagtirmasi sonucunda anlamh bir fark (erkekler i¢in:
p=0,008; kizlar icin: p=0,004) tespit edilmigtir. Parazite rastlama sikhi ile hastalarin baz1 yagsam kogullar1 arasindaki iligkide
ise, “hayvanalik yapilip-yapilmamasi” (p=0,004) ve “kanalizasyon gebekesinin olup-olmamasi” (p=0,002) karsilagtirilmalarinda
istatistiksel olarak anlaml bir iligki saptanmigtir. Hastalardaki parazit pozitifligi ile karin agris1 (p=0,008) ve mide bulantist
(p=0,003) arasinda anlamh bir fark oldugu belirlenmistir.

Sonug: Sonug olarak; ishal, karin agris1 ve mide bulantis1 gibi klinik belirtileri olan ¢ocuklarin intestinal parazitler yéniinden
degerlendirilmesinin gerekli oldugu kanaatine varilmigtir. Ayrica cocuk yas grubunda intestinal parazitlerin halen 6nemli bir saglik
sorunu oldugu anlagilmgtir.

Anahtar Kelimeler: {shal, intestinal parazitler, prevalans, cocuk, klinik belirtiler

ABSTRACT

Objective: This study aimed to determine the frequency of intestinal parasites in children who were presented to health centers
with a complaint of diarrhea and to reveal the importance of these parasites.

Methods: The study was conducted on children within the age range of 1-16 who were presented to [gdir State Hospital and
Private Bulut Hospital between 2020 February-April 2020 with a complaint of diarrhea. A total of 300 children comprising 141
girls and 159 boys were enrolled in the study. The control group was composed of 100 children (girls=50, boys=50) without any
chronic disease and diarrhea. Stool samples were evaluated by the native-Lugol method and the modified acid-fast staining method.
Results: Intestinal parasite positivity was found in 105 (35%) out of the 300 children in the patient group and in 17 (17%) out
of the 100 children in the control group. In terms of parasitic positivity, a statistically significant difference was found between
children with diarrhea and the healthy control group (p=0.001). Blastocystis hominis (13%), Cryptosporidium spp. (3%), and
Giardia intestinalis (2%) were found in the patient group. Intestinal parasitic positivity was found in 30.2% and 40.4% of the
boys and girls in the patient group, respectively, whereas it was found in 14% and 20% of the boys and girls in the control group,
respectively. When evaluated statistically according to gender, a significant difference (comparison for boys: p=0.008; comparison
for girls: p=0.004) was noted between the patient group and control group for each gender. In terms of the relationship between
the frequency of parasites and some living conditions of the patients, a statistically significant relationship was found in the
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comparison of “whether or not livestock” (p=0.004) and “whether there is a sewerage network” (p=0.002). Additionally, a significant difference was found
between parasitic positivity and abdominal pain (p=0.008) and nausea (p=0.003).

Conclusion: The present study concludes that children with clinical symptoms, such as diarrhea, abdominal pain, and nausea, should be evaluated for
intestinal parasites. Furthermore, it has been understood that intestinal parasites remain an important health problem among the pediatric cohort.

Keywords: Diarrhea, intestinal parasites, prevalence, child, clinical symptoms

GIRig

Paraziter hastaliklar tiim diinyada énemli morbidite ve mortalite
sebeplerinden biridir. Paraziter etkenler arasinda yaygin olarak
goriilenler ise bagirsak parazitleridir. Diinya capinda yaklagik iki
milyar insan bagirsak parazitlerinden etkilenmekte ve bunlarin
yaklagik 300 milyonunda ciddi semptomlar gérilmektedir (1).
Farkli iilkelerde yapilan epidemiyolojik ¢aligmalar, toplumun
sosyo-ekonomik diizeyinin bagirsak parazitlerinin prevalansim
etkileyebilecegini gostermistir. icme suyu ve kanalizasyon sistemi
icin altyapimin gelistirilmesi, kisisel hijyen ve sanitasyonun
iyilestirilmesi durumunda, bagirsak parazitlerinin prevalansinin
distigii  bilinmektedir. Ulkemizde baz1 bolgelerde sosyo-
ekonomik durumun diisiik olmasi ve i¢gme suyu ve kanalizasyon
altyapisinin yetersizligi ayrica, halkimizin yeteri kadar intestinal
parazit enfeksiyonlar1 konusunda bilgilendirilmemesi, yayginlig1
etkileyen faktorlerin baginda gelmektedir (2-4).

Intestinal parazit enfeksiyonlar: varliginda ortaya cikan farkl
bircok belirti vardir. Bu etkenler dogrudan ya da dolayh olarak
ozellikle ¢ocuklarda; malnitrisyon, anemi, buyime geriligi,
sinirlilik ve zihinsel bozukluk gibi semptomlardan akut
komplikasyonlara kadar degisen genis bir skalada etkisini gésterir.
Parazitlere bagl olugan ishalde, siv1 elektrolit dengesizligi sonucu
agir klinik tablolarin olusabildigi ve kronik ishalin cocuklarda
biyiime ve gelismeyi olumsuz etkileyerek malniitrisyona yol
acabildigi géz 6ntine alindiginda, cocuk yas grubunda ishal yapan
etkenlerin aragtirlmasi buiyiik 6nem tagimaktadir (3,5).

Bu c¢alisma, ishal sikayetiyle saghk merkezlerine bagvuran
cocuklarda intestinal parazitlerin sikligini belirlemek ve bu
parazitlerin énemini ortaya koymak amaciyla yapilmigtir.

YONTEMLER

Bu calisma icin 6nce Van Yiziinci Yil Universitesi Girisimsel
Olmayan Klinik Aragtirmalar Etik Kurulu'ndan onay raporu
alinmistir (2020/01-11). Calisma, Subat 2020-Nisan 2020 tarihleri
arasinda Igdir Devlet Hastanesi ve Ozel Bulut Hastanesine ishal
sikayetiyle bagvurup digk: istemiyle mikrobiyoloji laboratuvarina
yonlendirilen ve 1-16 yag araliginda olan cocuklar tizerinde
yuratilmistur. Calismada hasta grubu 141’i kiz, 159u erkek

olan toplam 300 ishalli ¢ocuktan [yas i¢cin ort + standart sapma
(SS): 4,85+3,38; min-maks: 1-16]; kontrol grubu, herhangi bir
kronik hastaligi ve ishali olmayan 50’si kiz, 50’si erkek olmak
iizere toplam 100 ¢ocuktan (yas i¢in ort + SS: 6,51+4,02; min-
maks: 1-16) olusturulmustur. Hastalara gikayetleri, ailelerinin
hayvanalikla ugrasip ugrasmadigiy ve evlerinde kanalizasyon
sebekesi olup olmadigi gibi sorulari iceren bir anket formu
doldurtulmugtur. Alinan orneklerin bakisi énce 6rneklerin
alindig1 hastanelerin Mikrobiyoloji Laboratuvari’nda sonra Van
Yiiztincii Yil Universitesi Tip Fakiiltesi Parazitoloji Arastirma
Laboratuvarr’nda yapilmistir. Digki 6rnekleri énce Nativ-Lugol
yontemi ile intestinal parazitler yéniinden mikroskobik olarak
degerlendirilmigtir. Ayrica 6rnekler, Cryptosporidium spp. ve
Cyclospora cayetanensis gibi parazitleri saptamak amaa ile
modifiye asit-fast boyama yontemi ile boyanarak mikroskobun
X100'lik objektifi ile incelenmistir.

istatistiksel Analiz

Kategorik degiskenler icin oranlarin kargilagtirmasinda Z (t)
testi kullanilmigtir. Ayrica kategorik degiskenler arasindaki
iligkiyi belirlemek i¢in ki-kare testi yapilmigtir. Hesaplamalarda
istatistik anlamlilik diizeyi %5 olarak alinmis ve hesaplamalar i¢in
SPSS (ver:13) ve MINITAB (ver:14) istatistik paket programlar:
kullanilmgtur.

BULGULAR

Bu ¢alismada, hasta grubundaki 300 ¢ocugun 105’inde [%35; yas
i¢in ort + standart sapma (SS): 3,59+2,44; min-maks: 1-12], kontrol
grubundaki 100 ¢ocugun 17’sinde (%17; yasi¢in ort + SS: 7,41+3,74;
min-maks: 1-12) intestinal parazit pozitifligi saptanmigtir. Parazit
pozitifligi bakimindan ishalli ¢cocuklar ile saglikli kontrol grubu
arasinda istatistiksel olarak anlamli fark belirlenmistir (p=0,001).
Hasta grubunda en yiiksek oranda B. hominise (%13), en disgiik
oranda G. intestinalise (%2) rastlanmig, ayrica %3 oraninda
Cryptosporidium spp. belirlenmistir (Tablo 1, 2).

Hasta grubunda kizlarin %40,4’tinde, erkeklerin %30,2’sinde;
kontrol grubunda ise kizlarin %20’sinde, erkeklerin %14’tnde
intestinal parazit pozitifligi saptanmistir. Istatistik olarak
degerlendirildiginde, hasta grubunda cinsiyetler arasinda anlamh

Tablo 1. Hasta ve kontrol grubunda cinsiyete gére pozitiflik oranlari

Erkek Kiz Toplam

Grup (n=159) (n=141) (n=300) -:“!a"}l'h“
egeri
Negatif (%) | Pozitif (%) | Negatif (%) | Pozitif (%) | Negatif (%) | Pozitif (%) J
B 111 48 84 57 195 105 p=0,001

Hasta grubu (n=300) (69,8) (30,2) (59,6) (40,4) (65) 35) p*=0,06

(n=50) (n=50) (n=100)

_ 43 7 40 10 83 17 p**=0,008

Kontrol grubu (n=100) (86) 14) (80) (20) (83) a7 p¥*=0,004
N: Toplam hasta; p: Hasta ve kontrol grubu toplaminin kargilagtirilmasi; p*: Hasta grubunun kendi icinde cinsiyet karsilagtirmasi; p**: Hasta ve kontrol grubu erkekler
kargilagtirmasi; p***: Hasta ve kontrol grubu kizlar kargilagtirmasi
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Tablo 2. Hasta ve kontrol grubunda saptanan parazit
tirlerinin dagilimi

Hasta grubu ::E:OI P
Parazit tiirii (n=300) (n=100) d:g::; T
Pozitif | % Pozitif | %
G. intestinalis 6 2 2 2 p=0,99
B. hominis 39 13 |8 8 p=0,13
E. coli 18 6 6 6 p=0,99
S;)gﬂtosporidium 9 3 1 1 p=0,15
N: Toplam hasta

fark saptanmazken hasta grubu ve kontrol grubu cinsiyetler
kargilagtirmas1 sonucunda anlamli bir fark tespit edilmigtir
(Tablo 1). Saptanan tiirlerin hasta-kontrol grubu pozitiflik
karsilastirmalari yapildiginda istatistiksel olarak anlamli herhangi
bir fark belirlenmemistir (Tablo 2).

Cocukluk dénemlerinin ayr1 ayr1 istatistiksel degerlendirmesi
yapilmuisg, sonuglar Tablo 3’te verilmistir. Sonuglara gére intestinal
parazit pozitifligi yoénunden, alti kargilagtirmadan dérdu
istatistiksel olarak anlaml ¢ikmigtur.

Parazite rastlama sikhigi ile hastalarin bazi yasam kogullar
arasindaki iligkide, “hayvancilik yapilip-yapilmamas:” (p=0,004)
ve ‘“kanalizasyon sebekesinin olup-olmamasi” (p=0,002)
kargilagtirilmalarinda istatistiksel olarak anlamli bir iligki
saptanmustir. Ancak evde kullanilan su ile parazite rastlama siklig:
arasinda istatistiksel olarak anlaml bir iligki belirlenmemigtir
(Tablo 4).

Caligmaya dahil edilen ¢ocuklarin epikrizleri dikkate alindiginda;
129’unda (%43) karin agrisi, 99’'unda (%33) ates, 60'1nda (%20)
mide bulantisi, 27’sinde (%9) kusma, 24’iinde (%8) bas agris
ve 30unda (%10) halsizlik oldugu gorulmustiir. Epikrizlerinde
karin agris1 olan ¢ocuklarin %43,4’unde, atesi olan ¢ocuklarin
%36,4’tinde, mide bulantis1 olan ¢cocuklarin %51,7’sinde, kusmasi

Tablo 3. Cocuk gelisim dénemleri ile parazit siklig1 arasindaki iligki

olan ¢ocuklarin %33,3’tinde, bag agris1 olan ¢ocuklarin %50’sinde
ve halsizligi olan ¢ocuklarin %23,3’inde intestinal parazit
pozitifligi saptanmistir. Parazit gérulme siklig: ile adi gegen klinik
belirtiler arasindaki iligki istatistiksel olarak degerlendirildiginde
parazit sikhigiile karin agrisi (p=0,008) ve mide bulantisi (p=0,003)
arasinda anlaml bir fark oldugu saptanmigtir (Tablo 5).

TARTISMA

Yapilan arastirmalar, bagirsak parazitlerinin giiniimiizde tim
diinyada oldugu gibi ilkemiz i¢cin de énemli bir halk sorunu
oldugunu gostermektedir (6,7).

fshal, ¢ocuklarda mortalite ve morbiditeye sebep olan majér
etkenlerden biridir. Yaklasik olarak her yil 2,5 milyon insanin
olimune sebep olurken uzun vadede cocuklarda biiyiime ve
gelisme geriligine neden olur. Ishal sebeplerinden biri de intestinal
parazit enfeksiyonlaridir (8).

Ulkemizde ishal faktorii dikkate alinarak c¢ocuk yas grubu
iizerinde intestinal parazit sikhig: ile ilgili olarak sinirli sayida
calisma yuratilmuastir.

Demirel ve ark. (9) tarafindan yapilan bir ¢aligmada ishal, karin
agrisi, bulanti-kusma gibi gastro-intestinal sikayetler ile hastaneye
bagvuran 1,307 ¢ocugun digki 6rnegi incelenmigtir. Calismada
cocuklarin %18,5’inde intestinal parazit pozitifligi saptanmigtir.
En yiksek oranda G. intestinalis (%9,6) belirlenmistir. Cakir
(10) tarafindan 0-15 yas grubu cocuklar tizerinde yiiratilen bir
calismada 128 ishalli cocugun %27,34’tinde bagirsak parazitlerine
rastlanmigtir. CalismadaE. coli (%10,2) ve G. intestinalis (%7,03) en
cok saptanan parazitler olmusgtur. Ci¢cek ve Yilmaz (11) tarafindan
0-15 yas grubu cocuklar tizerinde yurutilen bir caligmada 450
ishalli cocugun %34,2’sinde parazit pozitifligi saptanmigtir.
Calismada G. intestinalis (%13,5) ve B. hominis (%10) en sik
saptanan parazitler olmustur. Isler (12) tarafindan 0-16 yas grubu
cocuklar tizerinde yurutilen bir ¢alismada 100 ishalli ¢ocugun
%40'1nda bagirsak paraziti saptamigtir. Calismada en yiiksek
oranda B. hominis (%17) belirlenmistir. Tarafimizdan yapilan

Yas gruplari* Negatif (%) Pozitif (%) Toplam (%) An}an.nllhk

degeri
1-2 (bebeklik dénemi) 58 (61,7) 36 (38,3) 94 (31,3)

p=0,906
3-6 (ilk cocukluk dénemi) 70 (62,5) 42 (37,5) 112 (37,3)
1-2 (bebeklik dénemi) 58 (61,7) 36 (38,3) 94 (31,3)

p=0,001
7-11 (ikinci cocukluk dénemi) 63 (86,3) 10 (13,7) 73 (24,3)
1-2 (bebeklik dénemi) 58 (61,7) 36 (38,3) 94 (31,3)

p=0,009
12-17 (ergenlik dénemi) 18 (85,7) 3(14,3) 21 (7)
3-6 (ilk ¢ocukluk dénemi) 70 (62,5) 42 (37,5) 112 (37,3)

p=0,001
7-11 (ikinci cocukluk dénemi) 63 (86,3) 10 (13,7) 73 (24,3)
3-6 (ilk cocukluk dénemi) 70 (62,5) 42 (37,5) 112 (37,3)

p=0,009
12-17 (ergenlik dénemi) 18 (85,7) 3(14,3) 21 (7)
7-11 (ikinci cocukluk dénemi) 63 (86,3) 10 (13,7) 73 (24,3)

p=1,00
12-17 (ergenlik dénemi) 18 (85,7) 3(14,3) 21 (7)
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bu ¢alismada 300 ishalli ¢ocugun %35’inde intestinal parazit
saptanmus ayrica ishalli olan ve ishalli olmayan grup arasinda
istatistiksel olarak anlaml bir fark (p=0,001) belirlenmistir.
Istatistiksel olarak bagirsak parazit siklig ile cinsiyetler arasinda
bazi ¢aligmalarda (5,13) bir fark saptanmamus; baz: ¢aligmalarda
(14-16) kadinlarda erkeklere gore daha yiiksek oranda saptanmas;
diger baz1 ¢alismalarda (17-19) ise bu parazitler erkeklerde daha
yitksek oranda saptanmugtir. Tarafimizdan yapilan bu ¢aligmada
ise ishalli hastalarda parazite rastlama sikhiginda cinsiyetler
arasinda istatistiksel olarak anlamli bir fark belirlenmemisgtir.

Yas gruplar ile intestinal parazit siklig1 arasindaki iligkinin ele
alindig: caligmalarda (19,20) genellikle yagin ilerlemesi ile beraber
bagirsak parazitlerinin yayilis oraninin da distagi belirtilmigtir.
Cocuk yas grubu tizerine yapilan caligmalarda da intestinal parazit
sikligimin yasa bagh olup olmadigi arastirilmigtir. Ancak her
calismada farkh yas gruplar: olusturulmustur.

Demirel ve ark. (9) tarafindan yapilan bir caligmada ¢ocuklar 0-1 yas,
2-5yas, 6-7 yas, 8-10 yas, 11-15 yas olmak tizere bes gruba aynlmistur.
Galismada yas arttikca intestinal parazit pozitifliginin istatistiksel
olarak arttif1 belirlenmistir. Yapici ve ark. (21) ilk bir yagta parazit
saptanmadigini, 12-60 ay arasinda %23,1, 60 ay tstiinde ise %44,5
oraninda parazit saptandigini bildirmiglerdir. Caligmada gruplar
arasindaki farkin istatistiksel olarak anlaml oldugu belirtilmistir.
Gakir (10) tarafindan yapilan caligmada 5 yas tstii cocuklar ile 5 yag
alt1 ¢cocuklar intestinal parazit sikligi yéntunden kargilastirilmig ve
istatistiksel olarak iki grup arasinda bir farkin olmadig belirtilmigtir.

Tarafimizca yapilan bu ¢alismada ise diger ¢alismalardan farkh
olarak cocuk gelisim doénemleri dikkate alinarak yas gruplarn
olusturulmustur. Intestinal parazit sikhign bakimindan gelisim
doénemleri arasinda vyapilan istatistiksel analizde, bebeklik
doénemi-ikinci ¢ocukluk dénemi (p=0,001); bebeklik dénemi-
ergenlik dénemi (p=0,009); ilk cocukluk dénemi-ikinci ¢ocukluk
dénemi (p=0,001); ilk c¢ocukluk donemi-ergenlik dénemi
(p=0,009) karsilagtirmalar1 arasinda anlamh fark saptanmigtir.
Yapilan bu gruplamada ikinci ¢ocukluk déneminden sonra parazit
pozitifliginin dustiga goralmustiir.

Yaptigimiz bu c¢alismada “hayvancilik yapilip-yapilmamast”,
“kanalizasyon gebekesinin olup-olmamasi” ve “evde kullanilan
suyun kuyu-sebeke kaynakli olmas1” gibi baz1 yasam kosullarinin
parazitlerin sikligina olan etkileri degerlendirilmistir.

Tamer ve ark. (20) tarafindan yapilan ¢alismada kanalizasyon
sebekesinin olup-olmamasi ile parazite rastlama siklig: arasinda
istatistiksel olarak anlaml bir fark saptanmamig, Ceylan (22)
tarafindan yapilan c¢alismada anlamli fark saptanmistir. Yine
Ceylan (22), hayvanalik yapilip-yapilmamasi ile parazite rastlama
sikhif1 arasinda anlamb iligki saptamigtir. Ergin (23) tarafindan
yapilan c¢alismada ise evin yaninda ahir olan ve olmayan
guruplar arasinda istatistiksel olarak anlaml iligki belirlenmistir.
Tarafimizdan yapilan bu ¢alismada parazite rastlama sikliginda
“hayvancilik yapilip-yapilmamas:” (p=0,004) ve “kanalizasyon
sebekesinin  olup-olmamasi” (p=0,002) kargilagtirmalarinda
istatistiksel olarak anlaml bir iligki saptanmigtir. Evde kullanilan

Tablo 4. Baz1 yagsam kogullar: ile parazit siklig: arasindaki iligki

Yasam kosullar1 Say1 ve ozellikler Negatif (%) Pozitif (%) Anlamlilik degeri
Evet (n=71) 43 (60,6) 28 (39,4)
Hayvanalik p=0,004
Hayir (n=229) 181 (79) 48 (21)
Var (n=223) 179 (80,3) 44 (19,7)
Kanalizasyon sebekesi p=0,002
Yok (n=77) 47 (61) 30 (39)
Kuyu (n=57) 44 (77,2) 13 (22,8)
Evde kullanilan su e p=0,712
Sebeke (n=243) 182 (74,9) 61 (25,1)
Tablo 5. Hasta grubunda bazi klinik belirtiler ile parazit gorillme siklig1 arasinda iligkisi
Parazit enfeksiyonu
Klinik belixti ve bulgular Toplam (%) :“!“‘?"1"‘
Pozitif Negatif egeri
Pozitif (%) 56 (43,4) 73 (56,6) 129 (43)
Karin agris1 p=0,008
Negatif (%) 49 (28,7) 122 (71,3) 171 (57)
Pozitif (%) 36 (36,4) 63(63,6) 99 (33)
Ates p=0,73
Negatif (%) 69 (34,3) 132 (65,7) 201 (67)
Pozitif (%) 31(51,7) 29 (48,3) 60 (20)
Mide bulantis1 p=0,003
Negatif (%) 74 (30,8) 166 (69,2) 240 (80)
Pozitif (%) 9(33,3) 18 (66,7) 27 (9)
Kusma p=0,85
Negatif (%) 96 (35,2) 177 (64,8) 273 (91)
Pozitif (%) 12 (50) 12 (50) 24 (8)
Bag agris1 p=0,12
Negatif (%) 93 (33,7) 183 (66,3) 276 (92)
Pozitif (%) 7(23,3) 23 (76,7) 30 (10)
Halsizlik p=0,12
Negatif (%) 98 (36,3) 172 (63,7) 270 (90)
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suile (kuyu/sebeke) parazite rastlama siklig1 arasinda istatistiksel
olarak anlamli bir iligki belirlenmemisgtir.

Okyay ve ark. (24) ve Limoncu ve ark. (25) tarafindan yapilan
calisgmalarda karin agrisi, dis giardatma, makat kagintisi ve
yeme isteginde azalma gibi baz1 bulgular degerlendirilmis; ancak
bu bulgular, parazit varhgiyla iligkili bulunmamigtir. Yapici ve
ark.nin (21) 400 ¢ocuk tizerinde yuriittigi calismada ise karin
agris1, makat kagintisi, uyurken agzindan salya akmas: ve burun
kagintis1 ile parazit sikh@ arasinda istatistiksel olarak anlamh
bir fark bulunmustur. Tarafimizca yapilan bu ¢alismada da karin
agris1 (p=0,008) ve mide bulantisi (p=0,003) ile intestinal parazit
siklig1 arasinda istatistiksel olarak anlaml bir fark bulunmustur.
Bu sonuglara gore ishal sikayetinin yani sira karin agrisi ve mide
bulantis olan ¢ocuklarda intestinal parazitlerin kesinlikle dikkate
alinmas: gerektigi kanaatine varilmigtir.

Intestinal parazitlerin arastirildigi calismalarda nativ-lugol
yontemiyle birlikte modifiye asit-fast boyama ve trikrom boyama
yontemleri de kullanilmistir. Modifiye asit-fast boyama yéntemi
firsatg1 intestinal protozoonlarin arastinldign c¢alismalarda
uygulanirken, trikrom boyama bircok aragtirmaci tarafindan
sipheli 6rneklerin kesin tanisi i¢in tercih edilmistir. Shahnazi ve
ark. (26) tarafindan nativ-lugol yontemi ile yapilan bir calismada
incelenen stipheli 6rneklerin dogrulanmasi i¢in trikrom boyama
yontemi kullanilmigtir. Bu calismada incelenen 6rneklerde siipheli
yapilar gérillmediginden dolay: trikrom boyama yapilmamistir.

SONUC

Caligmamizdan elde edilen bulgular dikkate alindiginda,
ishal gikayetiyle hastanelere bagvuran ¢ocuklarin, mutlaka
intestinal parazitler yoéntinden degerlendirilmesi gerektigi,
ayrica Cryptosporidium spp. gibi ishal sebebi olan parazitleri
saptayabilmek icin modifiye asit-fast boyama yonteminin
laboratuvarlarda kullanilmasinin uygun olacag: anlagilmisgtir.
Sonug olarak; ishal, karin agrisi ve mide bulantis1 gibi klinik
belirtileri olan ¢ocuklarin intestinal parazitler yéntnden
degerlendirilmesinin gerekli oldugu kanaatine varilmigtir.
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0z
Amag: Bu calisma, madde bagimlisi olan kisilerde intestinal parazitlerin sikligim aragtirmak ve énemini ortaya koymak amaciyla
yapilmistir.

Yéntemler: Calisma Mayis 2019-Subat 2020 tarihleri arasinda Van Yiiztnci Yil Universitesi Tip Fakiiltesi Parazitoloji Arastirma
Laboratuvari ve Saglik Bilimleri Universitesi, Van Bolge Egitim ve Arastirma Hastanesi'nde yiiritiilmistiir. Hasta grubu Saglik

Bilimleri Universitesi Van Bolge Egitim ve Arastirma Hastanesi Alkol ve Madde Bagimlilar1 Tedavi Merkezi'ne bagvuran ve madde
bagimlisi olan 150 hastadan, kontrol grubu ise dahiliye poliklinigine bagvurup kronik herhangi bir hastalig1 olmayan; sigara,
alkol ya da uyusturucu kullanmayan 75 hastadan olusturulmugtur. Digki numuneleri nativ-Lugol ve modifiye asit-fast boyama
yontemleri ile degerlendirilmistir.

Bulgular: Bu calismada madde bagimlisi olan 150 hastanin %21,3"inde ve kontrol grubundaki 75 saglikli bireyin %10,7’sinde
bir ya da birden fazla bagirsak parazitine rastlanmigtir. Parazite rastlama siklig1 bakimindan iki grup arasinda istatistiksel olarak
anlamli fark saptanmigtir (p=0,03). Hasta grubunda Giardia intestinalis %7,3 (p=0,02), Blastocystis hominis %6,7, Hymenolepis
nana ise %0,7 oraninda belirlenmistir. Yag gruplarina gére parazit gorilme sikligr dikkate alindiginda 35 ve daha kugiik yas
grubundakilerde (%23,8), 36 ve daha biiyiik yas grubundakilere gére (%17,2) daha yitksek oranda intestinal parazitlere
rastlanmigtir. Bagirsak paraziti pozitifligi metamfetamin kullananlarda en yiiksek oranda (%23,8) saptanmigtir. Parazit saptanan
madde bagimhlarinda en sik olarak kabizlik (%79,3), ardindan ishal (%23) gérilmiistir.

Sonug: Bu calisma ile madde bagimlisi olan kigilerde intestinal parazitlerin sikhig belirlenerek hem literatiire katkida bulunulmus
hem de intestinal parazit enfeksiyonlarinin madde bagimliliginin zemin hazirladigy kéta sonuglardan biri oldugu ortaya
konulmugtur. Sonug olarak, elde ettigimiz bulgular, madde bagimhlarinda intestinal parazitlerin dikkate alinmasi gerektigini
gostermistir. Ayrica bu kisilerde intestinal parazit enfeksiyonlar: hakkinda bilgi edinilmesi i¢in daha ¢ok kiginin dahil edildigi daha
ayrintili caligmalar yapilmalidir.

Anahtar Kelimeler: Madde bagimhlar, intestinal parazitler, prevalans

ABSTRACT

Objective: This study was conducted to investigate the frequency of intestinal parasites in substance abusers and to reveal its
significance.

Methods: The study was conducted in Van Yiiziinci Y1l University Medical Faculty Parasitology Research Laboratory and University
of Health Sciences Turkey Van Training and Research Hospital between May 2019 and February 2020. The patient group included
150 patients with substance abuse who applied to the Alcohol and Drug Addicted Treatment Center of University of Health
Sciences Turkey Van Training and Research Hospital, while the control group included 75 patients who had no chronic illness and
did not use cigarettes, alcohol, or drugs. Stool samples were examined using native-Lugol and modified acid-fast staining methods.
Results: In this study, one or more intestinal parasites were found in 21.3% of 150 patients who applied to the internal medicine
outpatient clinic and had no chronic illness and did not use cigarettes, alcohol, or drugs. There was a statistically significant
difference between the two groups in terms of the parasite frequency (p=0.03). In the patient group, Giardia intestinalis was
detected in 7.3% (p=0.02), Blastocystis hominis in 6.7%, and Hymenolepis nana in 0.7%. Considering the frequency of parasites in
terms of age groups, intestinal parasites were found at a higher rate in the 35 and younger age group (23.8%) than in the 36 and
older age group (17.2%). Intestinal parasite positivity was found at the highest rate (23.8%) in those using methamphetamine.
Constipation (79.3%) was the most prevalent in parasite-positive substance abusers, followed by diarrhea (23%).
Conclusion: This study contributed to the literature by determining the frequency of intestinal parasites in people addicted to
substance, and it was revealed that intestinal parasite infections are a negative consequence of substance addiction. Conclusively,
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our findings revealed that intestinal parasites should be considered in substance abusers. Also, more detailed studies involving more individuals should be

conducted to obtain information about intestinal parasite infections.
Keywords: Substance abusers, intestinal parasites, prevalence

GIRiS

Intestinal parazitler, dinyada ve Tiirkiye'de halk saghg
yoniinden 6nemli bir sorundur. Bu parazitlerin sikligi cografik
yapi, insanlarin beslenme aligkanliklari, kiltiirel yapi, egitim
seviyesi ve yasam alanlarindaki fiziki alt yap: durumuna gére
farklilik gosterir. Hem gelismis hem de gelismekte olan iilkelerde
immiunitesi herhangi bir nedenle baskilanmis ya da bozulmus
olan hastalarda morbidite ve mortalitenin énemli nedenlerinden
biri bagirsak parazitleridir. Ozellikle HIV/AIDS pozitif hastalar,
kanser hastalari, boébrek yetmezligi olan hastalar, organ
transplantasyonlu hastalar, alkol ve madde bagimlihig: olan kisiler
gibi imminitesi bozulmus olan hasta gruplar: saglikli bireylere
gore daha fazla risk altindadir (1-4).

Intestinal parazit enfeksiyonlarinda ishal, karin agrisi, bulants,
kusma, istahsizlik, kilo kaybi, gelisme geriligi ve anemi
stk kargilagilan belirtilerdir. Daha ¢ok ¢ocuk yas grubunu
etkileyen bu parazitler malniitrisyon, malabsorbsiyon, mental
retardasyon, sosyal uyum bozuklugu ve verimliligi azaltan énemli
komplikasyonlara neden olmaktadir (3,5).

Immin sistemin zayiflamasi ve organlarda harabiyet meydana
gelmesi gibi bircok olumsuz etkisi olan uyusturucu maddelerin,
cesitli hastaliklara neden oldugu bildirilmistir. Simirh sayida
yapilan ¢alismalarda madde ya da alkol bagimhs: olan kigilerde
ozellikle firsat¢1 parazit enfeksiyonlari saptanmigtir. Immiinitesi
farkli sebeplerle bozulmus kisilerde hastalik yapan ve sik gériilen
patojen intestinal parazitler arasinda Cryptosporidium spp.,
Cyclospora cayetanensis, Cystoisospora belli ve Blastocystis hominis
gibi etkenler vardir (1,3,6,7).

Bu ¢alisma, madde bagimlisi olan kisilerde intestinal parazitlerin
sikhgini aragtirmak ve ©6nemini ortaya koymak amaayla
yapilmigtir.

YONTEMLER

Bu calisma icin éncelikle Van Yiizincii Yal Universitesi Girisimsel
Olmayan Klinik Aragtirmalar Etik Kurulundan onay alinmigtir
(karar no: 2019/08-03). Calisma Mayis 2019-Subat 2020 tarihleri
arasinda Van Yizinci Yil Universitesi Tip Fakiiltesi Parazitoloji
Arastirma Laboratuvari ve Saglik Bilimleri Universitesi Van Bolge
Egitim ve Aragtirma Hastanesi'nde yuritilmistur. Hasta grubu
Saglik Bilimleri Universitesi Van Bélge Egitim ve Arastirma
Hastanesi Alkol ve Madde Bagimlilar: Tedavi Merkezi'ne bagvuran
madde bagimlis1 150 hastadan [yas i¢in, ortalama (ort) + standart
sapma (SS): 35,97+13,08; min-maks: 18-79]; kontrol grubu ise
dahiliye poliklinigine bagvurup kronik herhangi bir hastalig
olmayan; sigara, alkol ya da uyusturucu kullanmayan 75 kigiden
(yas icin, ort = SS: 44,45+14,47; min-maks: 19-71) meydana
gelmistir. Hastalara bagimlisi olduklar1 madde/maddeler, sikayet/
sikayetleri ve diger sorular1 iceren anket formu doldurtulmustur.
Toplanan digki 6rnekleri 6nce makroskobik olarak incelenmis,
daha sonra nativ-Lugol yontemi ile intestinal parazitler yéniinden
degerlendirilmigtir. Digk: érnekleri ayrica, Cryptosporidium spp.
ve C. cayetanensis gibi protozoonlar: saptamak amac ile modifiye
asit-fast (MAF) yéntemi ile boyanmugtur.

istatistiksel Analiz

Uzerinde durulan 6zelliklerden stirekli degiskenler icin
tamimlayia istatistikler; ortalama, standart sapma, minimum ve
maksimum degerler olarak ifade edilirken, kategorik degiskenler
say1 ve yuzde olarak ifade edilmistir. Kategorik degiskenler i¢in
oranlarin kargilagtirmasinda Z (t) testi kullanilmigtir. Ayrica
kategorik degiskenler arasindaki iligkiyi belirlemede ki-kare testi
yapilmigtir. Hesaplamalarda istatistik anlamlilik dazeyi %5 olarak
alinmig ve hesaplamalar i¢cin SPSS (ver:13) ve MINITAB (ver:14)
istatistik paket programlar: kullanilmistir.

BULGULAR

Bu ¢alismada madde bagimlisi olan 150 hastanin 32’sinde (%21,3;
yas i¢in, ort + SS: 35,94+12,51; min-maks: 18-62) ve kontrol
grubundaki 75 saglikh bireyin sekizinde (%10,7; yas icin, ort +
SS:43,75+20,64; min-maks: 21-70) bir ya da birden fazla bagirsak
parazitine rastlanmistir. Parazite rastlama sikligi bakimindan
iki grup arasinda istatistiksel olarak anlamli fark saptanmigtir
(p=0,03). Calismamizda hasta grubunda Giardia intestinalis %7,3,
B. hominis %6,7, Hymenolepis nana ise %0,7 oraninda belirlenmis
olup sadece G. intestinalis pozitifligi bakimindan hasta ve
kontrol grubu arasinda istatistiksel olarak anlamh fark (p=0,02)
bulunmustur (Tablo 1).

Yas gruplarina gore parazit gorilme siklig: dikkate alindiginda 35
ve daha kiiciik yag grubundakilerde (%23,8), 36 ve daha biiyitk
yas grubundakilere gére (%17,2) daha yiiksek oranda intestinal
parazitlere rastlanmsg fakat yapilan istatistiksel degerlendirmede
parazit sikligi bakimindan yas gruplari arasinda anlamh bir
fark belirlenmemistir (p=0,33). Saptanan parazitler bu iki yag
grubunda kargilastirllmig ve sadece B. hominis’e (tim pozitifler)
rastlama sikhigi bakimindan yas gruplarn arasinda istatistiksel
olarak anlamli bir fark belirlenmistir (p=0,002).

Tablo 1. Hasta ve kontrol grubunda parazit pozitifligi

Hasta grubu :::;::01
Parazit tiirii n=150 n=75 P

Say1 Say1

o |7 e |7
G. intestinalis 11 7,3 - - p=0,02
B. hominis (<4) 6 4 4 5,3 p=0,74
Bol B. hominis (25) | 4 2,7 1 1,3 p=0,48
B. hominis (tim +) 10 6,7 5 6,7 p=0,99
Entamoeba coli 6 4 3 4 p=0,99
Chilomastix mesnili | 1 0,7 - - p=0,99
H. nana 1 0,7 - - p=0,99
Todamoeba butschlii | 1 0,7 - - p=0,99
E. colive C. mesnili 2 1,3 - - p=0,55
Toplam 32 21,3 |8 10,7 p=0,03
N: Toplam hasta sayisi, n: Pozitif hasta sayisi, p: Anlamlilik degeri
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Hasta grubunu olusturan 150 madde bagimlisinin tamami
sigara da kullandiklarini belirtmistir. Bagirsak paraziti pozitifligi
metamfetamin kullananlarda en yiiksek oranda saptanmigtir
(Tablo 2).

Afyon sakizi kullananlar ile eroin kullananlar (p=0,69); afyon
sakizi kullananlar ile metamfetamin kullananlar (p=0,92);
eroin kullananlar ile metamfetamin kullananlar kargilagtirilmig
(p=0,62) fakat parazite rastlama siklig1 bakimindan bu gruplar
arasinda istatistiksel olarak anlamli bir fark saptanmamigstir.
Ayrica afyon sakizi (p=0,08), eroin (p=0,16) ve metamfetamin
(p=0,08) kullananlar ile kontrol grubu karsilagtirmasinda da
istatistiksel olarak anlaml fark bulunmamigtir (Tablo 3).

Madde bagimlis1 olanlarda en sik kabizlik, ardindan ishal sikayeti
oldugu goriulmiis fakat ishal, kabizlik, istahsizlik, bas agris1 ve
halsizlik ile parazit pozitifli§i arasinda istatistiksel olarak anlamh
bir fark belirlenmemistir (Tablo 4).

Galhismaya dahil edilen madde bagimlisi kisilerden, meslegi sofér
olanlarda en yiiksek (%33,3), ciftci olanlarda ise en diigiik (%11,5)
oranda parazit pozitifligi belirlenmigtir (Tablo 5). Uyusturucu
bagimlisi olan 150 kisi icerisinde hepatitli olan 19 kisinin ikisinde
G. intestinalis (%10,5), ikisinde E. coli (%10,5), birinde I. butschlii
(%5,3) saptandigy;; KOAH'h olan iig, KOAH ve hepatitli olan
bes, AIDS ve hepatitli olan bir kiside ise herhangi bir parazite
rastlanmadif1 gérilmustir.

TARTISMA

Imminitesi dogustan ya da sonradan bozulmus olan kisilerde
firsat¢1 parazitozlar bagta olmak tizere paraziter enfeksiyonlara
daha sik rastlanir. Madde bagimlilarinda da kullanilan maddenin
etkisi ile immiunitenin bozulmas: sonucunda bu enfeksiyonlar
gorilebilir (1,3,7,8).

Yapilan literatiir taramasinda madde bagimhsi olan kisilerde
intestinal parazitlerin siklig: ile ilgili olarak yeterli say1 ve icerikte
calismaya rastlanmamugtir. Konu ile ilgili olarak yuriitilen
calisgmalarin daha ¢ok alkol bagimhisi kisileri icerdigi; madde
bagimhlarinda intestinal parazitler ile ilgili olarak sadece birkag
caligma yapildig: gérilmustir.

Pakistan'da yapilan bir ¢alismada, 450 madde bagimlis:
intestinal ~ parazitler =~ yoéniinden degerlendirilmisgtir.

Calismada bagimhlarin %22,8’i bir ya da birden fazla
parazit turu ile enfekte bulunmustur. Pozitif bulunan 103
olgunun %50,4’iniin ¢engelli solucan, %9,7’sinin Taenia
saginata, %8,73 untn Trichuris trichiura, %7,76’sinin Ascaris
lumbricoides, =~ %10,6’'smin  Entamoeba  histolytica/dispar,
%1,94unun T. saginata ve T. trichiura, %0,97’sinin ¢engelli
solucan ve E. histolytica/dispar, %0,97’sinin ¢engelli solucan
ve T. trichiura, %3,87’sinin ¢engelli solucan ve A. lumbricoides,
%0,97’sinin T. trichiura, A. lumbricoides ve E. histolytica/dispar,
%1,94"unun cengelli solucan, T. trichiura ve E. histolytica/dispar,
%0,97’sinin T. saginata, T. trichiura ve E. histolytica/dispar,
%0,97’sinin T. saginata, T. trichiura ve A. lumbricoides ile enfekte
oldugu belirlenmistir (9). Yaptigimiz bu ¢alismada ise madde
bagimlilar: saglikli kontrol grubu ile kargilagtirilmis ve iki grup
arasinda parazit sikligi bakimindan istatistiksel olarak anlamh
fark oldugu goérulmistir (p=0,03) Calismamizda madde
bagimlilarinda %21,3 oraninda parazit pozitifligi saptanmis ve
helmintlerden sadece H. nana protozoonlardan ise bes parazit
tura belirlenmigtir.

Kamel ve ark. (10) Malezya'da HIV pozitif olup intravenéz
uyusturucu kullanan 100 kigide kriptosporidiyoz sikligini
aragtirmistir. Calisma sonucunda bu kisilerin yiksek oranda
(%23) Cryptosporidium spp.nin asemptomatik tagiyicisi oldugu
ortaya konulmustur. Calismamizda ise ne genelde ne de HIV
pozitif kisilerde bu parazite rastlanmamugtr.

ftalya'da yapilan bir ¢alismada, HIV pozitif ve uyusturucu
bagimhs: iki olgunun birinde (48 yasinda, erkek) sulu ishal,
karin agrisi, sigkinlik, kilo kaybi, bulant1 ve asteni sikayetleri
oldugu ve bu kisinin digkisinda bol B. hominis belirlendigi
ancak bagka parazite rastlanmadify; digerinde de (23 yasinda,
erkek) benzer sikayetler oldugu ve bol B. hominis saptandif:
bildirilmigtir (11). Yaptigimiz bu c¢alismada bol B. hominis
madde bagimlilarinin %2,7’sinde saptanmugtur.

Yukarida siralanan c¢alismalarda da goéruldiga gibi madde
bagimlilarinda intestinal parazit sikligi tizerine yapilmis olan
calismalar ¢ok az sayidadir.

Yaptigimiz bu calismada madde bagimlilar: ile kontrol grubu
arasindaki istatistiksel farkin anlamli bulunmasi, bu kisilerde
intestinal parazitlerin dikkate alinmasi gerekliligini ortaya
koymaktadir. Bu nedenle de madde bagimlisi olan kisilerin tedavi
siire¢lerinde en azindan nativ-Lugol ve MAF boyama yéntemi

Tablo 2. Hastalarin kullandig1 uyusturucu maddeye gore parazit siklig

Eroin Afyon sakiz1 Metamfetamin Kokain Eroin ve kokain
Parazit n=54 n=48 n=42 n=4 n=2
tiri

n % n % n % n % n %
G. intestinalis 3 5,6 4 8,3 4 9,5 - - - -
B. hominis (<4) 2 3,7 2 4,2 2 4,8 - - - -
Bol B. hominis (>5) 1 1,9 2 4,2 1 2,4 - - - -
H. nana - - 1 2,1 - - - - - -
C. mesnili - - 1 2,1 - - - - - -
E. coli 3 5,6 1 2,1 2 4,8 - - - -
L. butschlii - - - - 1 2,4 - - - -
C.m.veE.c. 2 3,7 - - - - - - - -
TOPLAM 11 20,4 11 22,9 10 23,8 - - - -
N: Toplam hasta sayisi, n: Pozitif hasta sayisi, C.m.: C. mesnili, E.c.: E. coli
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Tablo 3. Kullanilan uyusturucu maddeye gére parazit
pozitifligi

Parazit pozitif | Parazit negatif
Kullanilan madde

n ‘ % n ‘ %
Hasta grubu
Eroin (n=56) 11* 19,6 45 80,4
Afyon sakiz1 (n=48) 11** 22,9 37 77,1
Metamfetamin (n=42) 10%** 23,8 32 76,2
Kontrol grubu
Saglikli (n=75) 8 ‘ 10,7 ‘ 67 89,3
N: Toplam hasta sayisi, n: Pozitif-negatif hasta says1, hasta grubu-kontrol
grubu kargilagtirmalari, *p=0,16; **p=0,08; ***p=0,08

SONUC

Elde ettigimiz bulgular madde bagimllarinda intestinal
parazitlerin dikkate alinmasi gerektigini gostermistir. Ayrica
bu kisilerde intestinal parazit enfeksiyonlari hakkinda bilgi
edinilmesi i¢in daha ¢ok kisinin dahil edildigi daha ayrintih
calismalar yapilmalidir.

*BiLGILENDIRME

Bu makale Yeter Taylan Bozkurt’a ait Yiiksek Lisans Tezi'nin
kisaltilmig halidir.

*Etik
Etik Kurul Onayz: Aragtirma 6ncesi Van Yiiztinci Yal Universitesi

Girisimsel Olmayan Klinik Aragtirmalar Etik Kurulunun
19.04.2019 tarihinde 2019/08-03 sayihi karari ile izin alinmugtir.

Tablo 4. Parazit pozitifligi ile semptomlarin kargilastirilmas:

o . Parazit (+) Parazit (-) Toplam Anlamlilik
1 11

Semptomlar Ozellikler n (%) n (%) (N) e

. Var 14 (23) 47 (77) 61

Ishal p=0,69
Yok 18 (20,2) 71 (79,8) 89
Var 65 (79,3) 17 (20,7) 82

Kabizlik p=0,844
Yok 53(77,9) 15(22,1) 68

. Var 19 (19,2) 80 (80,8) 99

Istahsizhik p=0,25
Yok 13 (25,5) 38 (74,5) 51
Var 2 (20) 8 (80) 10

Bas agris p=0,91
Yok 30 (21,4) 110 (78,6) 140
Var 9(14,5) 53 (85,5) 62

Halsizlik p=0,07
Yok 23 (26,1) 65 (73,9) 88

N: Toplam hasta says1, n: Pozitif/negatif hasta sayisi, p: Anlamhilik degeri

Tablo 5. Hastalarin meslegine gére parazit gériilme siklig

Serbest meslek Ogrenci Ciftci Esnaf Sofor
Tiirler (n=83) (n=29) (n=26) (n=9) (n=3)

n % n % n % n %o n %
G. intestinalis 7 8,4 2 6,9 2 7,7 - - - -
B. hominis 5 6 3 10,3 - - 2 22,2 - -
H. nana - - - - 1 3,8 - - - -
C. mesnili - - - - - - - - 1 33,3
E. coli 6 7,2 - - - - - - - -
. butschlii 1 1,2 - - - - - - - -
Cm.veEc. 2 2,4 - - - - - - - -
TOPLAM 21 25,3 5 17,2 3 11,5 2 22,2 1 33,3
N: Toplam hasta saysi, n: Pozitif hasta sayisi, C.m.: C. mesnili, E. c.: E. coli

ile intestinal parazitler yoéniinden degerlendirilmeleri uygun
olacaktr.

Bu caligma ile madde bagimhsi olan kisilerde intestinal
parazitlerin sikligi belirlenerek hem literatire katkida
bulunulmus hem de intestinal parazit enfeksiyonlarinin
madde bagimliliginin zemin hazirladig: kot sonuglardan biri

oldugu ortaya konulmustur.

Hasta Onay1: Katihmalara aragtirma hakkinda bilgi verilmis ve
onay alinmistir.

Hakem Degerlendirmesi: Editérler kurulu ve editérler kurulu
disinda olan kisiler tarafindan degerlendirilmistir.
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Koronaviriis Hastalig1-2019 Pandemisinde Ayiric1
Tanida Akilda Tutulmasi Gereken Hastalik:
Kirim-Kongo Kanamal: Atesi

Crimean-Congo Hemorrhagic Fever in Differential Diagnosis During the
Coronavirus Disease-2019 Pandemic

® Ayse Sagmak Tartar, ® Ayhan Akbulut, ® Kutbeddin Demirdag, ® Safak Ozer Balin
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0z

Amag: Kirnnm-Kongo Kanamal Atesi (KKKA), viral hemorajik atesler grubundan bir hastaliktir ve iilkemizde belli bélgelerde
endemik olarak goriilmektedir. Bu ¢alismada Koronaviriis hastaligi-2019 (COVID-19) pandemisi déneminde KKKA tanisi alan
hastalarimizin demografik, klinik ve laboratuvar bulgular: incelenmis ve ayirici taniya dikkat ¢ekilmigtir.

Yontemler: Calismamiza COVID-19 pandemisinin iillkemizdeki baglangi¢ tarihi olan 11 Mart 2020 tarihinden sonra klinigimize
sevk veya direkt bagvuru seklinde yatirilan ve KKKA tamis: ters transkripsiyon-polimeraz zincir reaksiyonu ile viral-RNA ya da
enzim bagh immiinosorbent deneyi ile immiinoglobulin M antikorlar1 gosterilerek dogrulanan ve 18 yas tistii olan 12 hasta dahil
edildi. Epidemiyolojik 6zellikleri, klinik ve laboratuvar bulgulari, tedavi ve prognozlar irdelendi.

Bulgular: Hastalarin 10'u (%83,3) erkek, 2’si (%16,7) kadin, medyan yas (interquartile range) degeri ise 51 (27-64) yil idi.
Hastalarin 11'i (%91,7) kirsal bolgede yasamaktaydi, 7’sinde (%58,3) ise kene ile temas oykiisii vardi. Bes hasta dig merkezde
COVID-19 6n tanisi ile yatirilip, klinik ve laboratuvar kétilesmesi tizerine merkezimize sevk edildi. En sik goriilen semptomlar
istahsizlik, bas agrisy, ates, halsizlik ve kas-eklem agris1 idi. Besi dig merkezden sevkli olarak gelen alt1 hastaya COVID-19 stiphesiyle
toraks bilgisayarh tomografisi (BT) ¢ekildi ve hi¢birinde toraks BT’de patolojik bulgu saptanmada.

Sonug: Oniimiizdeki aylarda as1 uygulamalarinin da katkisiyla COVID-19 pandemisinin sona erecegi diistniilse de sporadik
olgulara uzun siire rastlanacag: éngoriilebilir. Klinisyenler COVID-19’a benzer klinik ve laboratuvar bulgular: gosteren KKKA'y1
ayiria tanida akilda bulundurmahdir. Endemik bélgelerde ko-enfeksiyonlarin da goriilebilecegi unutulmamalidar.

Anahtar Kelimeler: Kirim-Kongo Kanamali Ategi, COVID-19 pandemisi, lenfopeni, kene

ABSTRACT

Objective: Crimean-Congo Hemorrhagic Fever (CCHF) is a disease of the viral hemorrhagic fever group and is endemic in
certain regions in Turkey. Here, the demographic, clinical, and laboratory findings of patients diagnosed with CCHF during the
Coronavirus disease-2019 (COVID-19) pandemic were examined, and differential diagnosis was stressed.

Methods: This study comprised 12 patients over the age of 18 who were admitted to our clinic after the onset of the COVID-19
pandemic on March 11, 2020 and whose CCHF diagnosis was confirmed by reverse transcription-polymerase chain reaction with
viral-RNA or enzyme-linked immunosorbent assay with immunoglobulin M antibodies. Epidemiological, clinical, and laboratory
findings as well as treatment and prognosis of the patients were investigated.

Results: Of the 12 cases, 10 (83.3%) were men and 2 (16.7%) were women. The median (interquartile range) age was 51 (27-
64) years. Eleven (91.7%) patients lived in rural regions, and seven (58.3%) had a history of tick contact. Five patients were
hospitalized in an external center with a preliminary diagnosis of COVID-19 and transferred to our center due to clinical and
laboratory deterioration. Loss of appetite, headache, fever, weakness, and muscle-joint pain were the most common complaints
of the patients. Following the suspicion of COVID-19, thoracic computed tomography (CT) was performed in six patients, five of
whom were transferred to an external center. None of the patients had any pathological findings following thoracic CT.
Conclusion: Although it is thought that the COVID-19 pandemic will end in the following months owing to vaccine applications,
it can be predicted that sporadic cases will still occur for a long time. Therefore, clinicians should take CCHF into consideration in
their differential diagnosis. Also, it should be remembered that co-infections can be observed in endemic areas.

Keywords: Crimean-Congo Hemorrhagic Fever, COVID-19 pandemic, lymphopenia, tick

2
=
O

O

I

Gelis Tarihi/Received: 03.02.2021 Kabul Tarihi/Accepted: 20.10.2021

Yazar Adresi/Address for Correspondence: Ayse Sagmak Tartar, Firat Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklan ve Klinik Mikrobiyoloji
Anabilim Dali, Elazig, Turkiye
Tel/Phone: +90 543 408 84 68 E-Posta/E-mail: dr.ayse01@gmail.com ORCID ID: orcid.org/0000-0002-9052-7986

PARAZITOLOS

Turk

©Telif hakki 2022 Trkiye 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/0000-0002-9052-7986
https://orcid.org/0000-0003-2560-3265
https://orcid.org/0000-0002-6515-011X
https://orcid.org/0000-0002-3722-4660

Turkiye Parazitol Derg 2022;46(1):50-53

Sagmak Tartar ve ark. COVID-19 Pandemisi ve KKKA 51

GIRig

Kirim-Kongo Kanamali Ategi (KKKA), viral hemorajik ategler
gurubundan bir hastaliktir. Hastaligin etkeni olan KKKA virtsu
Bunyaviridae ailesinin nairovirus genusundan bir RNA virtsidiir.
Hastalik enfekte Hyalomma cinsi kenelerin kan emdigi sirada ya
da viremik hayvanlarin ve hasta insanlarin kan ve viicut sivilarina
temas ile insanlara bulagabilir (1).

Tirkiye'de ilk dogrulanmis olgu 2002 yilinda gérilmustiir. 2002-
2018 yillar1 arasinda 11,041 olgu ve 528 ¢lum bildirilmistir.
Olim orani kabaca %5’tir. Yillar icinde olgu sayis1 dalgali bir
dagilim gostermistir. En yiiksek olgu sayis: 1,318 olarak 2009
yihinda gériulmistiir. 2017 yilinda ise olgu sayis1 343%e kadar
gerilemistir (2).

KKKA virtst ile infekte kisilerin yaklasik %80’i asemptomatiktir.
%20’lik kisimda ise belirti ve bulgular gelismektedir. Bu kisilerde
hafif, orta ve agir olmak tizere 3 farkl klinik formda gériilebilir.
Baglangic semptomlar1 non-spesifiktir. Bag agrisi, yitksek ates,
bogaz agrisi, halsizlik, yorgunluk, miyalji ve artralji baslica
semptomlardir. Bulanti, kusma, karin agrisi, ishal gelisebilir.
Hepatik tutulum genellikle mevcuttur. Petesiyal dokiinti ve
kanama egilimi olabilir. Trombositopeni ve l6kopeni hastaligin
en 6nemli laboratuvar bulgularidir. Aspartat aminotransferaz
(AST), alanin aminotransferaz (ALT), laktat dehidrogenaz (LDH),
kreatinin fosfokinaz, alkalen fosfataz, gama glutamil transferaz
seviyelerinde artiga da siklikla rastlanir (3).

Gerek hastahigin baslangicanda goriilen non-spesifik semptomlar
gerekse ortak laboratuvar bulgularinin katkisiyla Koronaviriis
hastalig1-2019 (COVID-19) pandemi déneminde KKKA tanisi
alan hastalarimizin  bir kisminin gonderildikleri merkezde
COVID-19 olarak degerlendirilip tedavi edildigi ve/veya bu
6n tamiyla sevkedildigi dikkat ¢ekmistir. Gecen yillarin benzer
aylarina kiyasla KKKAda olgu artisi da gorilmektedir. Bu
calismada pandemi déneminde KKKA tanisi alan hastalarimizin
demografik, klinik ve laboratuvar bulgular: incelenmis ve ayirici
taniya dikkat ¢ekilmistir.

YONTEMLER

Bu calisma Helsinki Deklarasyonu esaslarima uygun olarak
yuritilda. Firat Universitesi Tip Fakiiltesi Etik Kurulu tarafindan
onayland: (tarih: 04.02.2021, numara: 11725). Retrospektif bir
calisma oldugundan hasta onami alinmada.

Calisgmamiza COVID-19 pandemisinin tlkemizdeki baslangic
tarihi olan 11 Mart 2020 tarihinden sonra klinigimize sevk
veya direkt bagvuru seklinde yatirilan ve KKKA tams:i ters
transkripsiyon-polimeraz zincir reaksiyonu ile viral-RNA ya
da ELISA ile IgM antikorlari gosterilerek dogrulanan 18 yas
usti hastalar dahil edildi. Epidemiyolojik 6zellikleri, klinik ve
laboratuvar bulgulari, tedavi ve prognozlari irdelendi. Hasta
bilgilerine hastane otomasyon sistemi, dosya ve epikrizlerden
ulagildi.

istatistiksel Analiz

Istatistiksel analiz icin IBM SPSS Statistics 22 versiyon paket
programi (SPSS inc., Chicago, IL, USA) kullanildi. Nicel verilerin
normal dagilima uygunlugu Shapiro-Wilk testi ile incelendi.
Surekli degiskenler i¢in normal dagihm gésterenlerde ortalama
+ standart sapma, normal dagilim géstermeyenlerde ise medyan
(interquartile range) (IQR) kullanildi. Siniflandirilmig veriler ise
siklik ve yiizde olarak verildi.

BULGULAR

11.03.2020-31.12.2020 tarihleri arasinda KKKA tanili 12 hasta
takip edildi. Hastalarin tamami 21.05.2020-11-07.2020 tarihleri
arasinda bagvurdu. Hastalarin 10'u (%83,3) erkek, 2’si (%16,7)
kadin, yag medyan (IQR) degeri ise 51 (27-64) yil saptandi. On bir
(%91,7) hasta kirsal bélgede yasamaktayds, 7 (%58,3) hastada ise
kene temas 6ykiisti vardi. Sikayet baglangici ile hastaneye bagvuru
siiresi arasinda gecen siire medyan (IQR) degeri 4 (3-4) gun idi.
Bes hasta dis merkezde COVID-19 6n tamsi ile yatirilip, klinik
ve laboratuvar kotiilesmesi tizerine merkezimize sevk edildi.
Hastalarin hastaneye bagvurusundaki semptom ve bulgular:
Tablo 1'de sunulmusgtur.

Hastalarin hastaneye bagvuru amindaki cesitli laboratuvar
parametreleri Tablo 2’de sunulmusgtur.

Alt1 hastada COVID-19 siiphesiyle toraks bilgisayarli tomografisi
(BT) ¢ekilmis olup, bu hastalarin 5’i dig merkezden sevk ile gelen
hastalardi. Hastalarimizin hicbirinde toraks BT de patolojik bulgu
saptanmadi.

TARTISMA

KKKA, kenelerden insanlara bulagan zoonotik bir hastaliktir.
Turkiye'de KKKA halen énemli bir halk saghg: problemi olmaya
devam etmektedir. Ulkemizde ilk tanis1 dogrulanan semptomatik
olgu, 2002 yilinda Tokat ili Kelkit Vadisinden bildirilmigtir.
Ardindan Artvin, Amasya, Bayburt, Erzincan, Erzurum, Corum,
Cankiri, Kastamonu, Sivas, Yozgat illerinde tanisi dogrulanan
olgular gorulmistir (4). Son yillarda tlkemizin hemen hemen
her bolgesinden olgu bildirimleri dikkat c¢ekmektedir (5).
Hastanemizde 2011-2018 yillar1 arasinda takip edilen KKKA
olgularina bakildiginda 6 yillik strecte Mart ayinda olgu
saptanmadigi, Nisan ayinda 3, Mayis ayinda 12, Haziran ayinda
23, Temmuz ayinda 14 olgu takip edildigi gérilmustir (6).
COVID-19 pandemisi déneminin ilk aylarinda KKKA olgularinin
da artmig olmas: dikkat ¢ekicidir. Ayn aylarda yakin cografyada
bulundugumuz bolgelerden de benzer olgu artigina dikkat
cekilmigtir (7). Aym caligmada gorillen olgu artigi toplumsal,
keneye ait, ekolojik ve iklimsel nedenlere baglanmigtir. COVID-19
salgini nedeniyle insanlarin kirsal alanlara yerlesme egilimi, kene
ile miicedelenin yetersizligi veya kullanilan akariside kars: direng
gelisimi, kis mevsiminin her zamankinden daha sulak ge¢mesi,
herbisid kullanimi, arazi yakma stirme gibi iglemlerin az yapilmig

Tablo 1. Hastalarin bagvuru giintiindeki semptom ve bulgular:

Semptom ve bulgular n %
Halsizlik 11 (91,7)
Istahsizlik 12 (100)
Bulanti-kusma 5(41,7)
Kas-eklem agrisi 9 (75)
Ates 9 (75)
Basg agris1 11 (91,7)
Ishal 3(25)
Karin agrist 5(41,7)
Solunum sikintis1 1(8,3)
Petegi-ekimoz 1(8,3)
Koku ve tad almada bozukluk 0 (0)
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Tablo 2. Hastalarin bagvuru anindaki cesitli laboratuvar parametreleri

Medyan (¢eyrekler arasi 6l¢iim) Referans aralig:
Lokosit (1/mm?) 1,500 (1,080-2,170) 3,800-8,600
Lenfosit (1/mm?) 400 (280-580) 1,300-3,500
Lenfosit oran1 (%) 29 (17,7-41,3) 16-44
Hemoglobin (g/dL) 15 (14-16) 11,1-17,1
Platelet (1/mm?) 40.000 (20.000-56.000) 140.000-360.000
C-reaktif protein (mg/L) 3,4 (3,14-10) 0-5
ESH* (mm/h) 9(9-13) 0-20
Prokalsitonin 0,2 (0,2-4) 0,12>
Alanin aminotransferaz (U/L) 198 (56-334) 5-40
Aspartat aminotransferaz (U/L) 265 (98-582) 5-40
Alkalen fosfataz (U/L) 65 (55-88) 30-120
Kreatin kinaz (U/L) 944 (237-2,696) 24-195
Protrombin zamani % 12,3 (10,9-13,1) 70-130
Fibrinojen mg/dL 248 (203-280) 180-350
D-dimer mg/L 1,4 (0,8-3,2) 0-0,55
*ESH: Eritrosit sedimentasyon hizi

olmasi, ekosistemde kenelerle beslenen hayvanlarin sayisinda
azalma, Subat-Mart aylarinin daha ihman ge¢mis olmasi bu
sebeplerden sayilabilir. Temmuz aymin ortalarindan itibaren
olgu saptanmamig olmas1 COVID-19 pandemisi nedeniyle sokaga
ctkma kisitlamalar1 ve mesire alanlarinda piknik yapmanin
yasaklanmasi nedeni ile olabilir.

KKKA hastalarin yaklasik %60'inda kene yapisma 6ykisii vardir
(8). Pandemi déneminde takip ettigimiz hastalarda da kene tutma
oykisii benzerdi. Bu hastalarda kene tutma 6ykiisii nedeniyle tan1
nispeten daha kolay konmaktadir. Ancak COVID-19 ile benzer
belirti ve bulgular olan ve kene temas 6ykiisii olmayan kigilerde
tani siklikla gecikebilir. Wang ve ark.nin (9) ¢calismasinda COVID-
19lu hastalarin  %65’'inde halsizlik-yorgunluk saptanmistir.
Bulanti-kusma %9,8, kas-eklem agrilar1 %34,3, ates %95, bas
agris1 %4,9, ishal %18,2, oksiiriik %54,5 sikhginda saptanmigtir
(9). CDC ates, titreme, 6kstirtik, nefes darhigy, nefes almada zorluk,
yorgunluk, kas ve viicut agrilari, bag agrisi, yeni gelisen tat kayba,
yeni gelisen koku kaybi, bogaz agrisi, burun akintisi/tikaniklig,
bulanti, kusma ve ishali COVID-19'da yaygin gériilen semptomlar
arasinda bildirmistir (10). Yeni gelisen koku kaybinin KKKA
hastalarinda saptanmamis olmas: ayiric: tani icin destekleyici bir
bulgu olabilir.

KKKA  hastabiginin  seyrinde  goriilebilecek
degisiklikleri anemi, l6kopeni, trombositopeni, AST ve ALT
diizeylerinde artig, PT, aPTT ve INR siirelerinde uzama, fibrin
yikim trtunlerinde artma ve fibrinojende azalmadir. Lenfopeni
de KKKA'da yaygin olarak gorilmektedir. Kayadibi ve ark.min
(11) calismasinda lenfosit sayist1 medyan degeri 580/mm?
olarak saptanmigtir. Bizim hastalarimizin da biri hari¢ hepsinde
lenfopeni mevcuttu [medyan (IQR): 400 (280-580)]. Ancak
lenfosit yiizdeleri normal aralikta idi. Lenfosit sayisiyla beraber
yiizdesine bakmak ayirici tamida yararli olabilir. Karaciger
tutulumuna bagh olarak hemostazda bozukluk, AST, ALT ve LDH
enzimlerinde yikseklik, albiimin ve total proteinde diisuklik
gorulur. Kas tutulumuna bagli CK ve AST yiikselir. Oral alim
bozuklugu ve renal tutuluma bagh proteiniiri, hematiiri, oliguri
ve azotemi gelisebilir (12). Lenfopeni, COVID-19'lu kisiler

laboratuvar

arasinda en yaygin laboratuvar bulgusudur ve hastanede yatan
hastalarin %83 kadarinda bulunur. Lenfopeni, nétrofili, yitksek
serum ALT ve AST seviyeleri, yiksek laktat dehidrojenaz, yiksek
C-reaktif protein ve yitksek ferritin seviyeleri, hastalik siddeti
ile iligkili olabilir. Yitksek D-dimer ve lenfopeni mortalite ile
iligkilendirilmistir. Prokalsitonin tipik olarak bagvuru sirasinda
normaldir, ancak yogun bakim initesine kabul edilen hastalar
arasinda artabilir. Akciger tutulumu ve alveol i¢ine kanamaya
bagli kan gazinda kotiilesme tabloya eslik edebilir (13). Ozellikle
polimeraz zincir reaksiyon negatif sonuglanan ve temas 6ykisi
olmayan COVID-19 hastalarinda BT bulgular: tanida destekleyici
olmaktadir. Ancak benzer BT bulgulan
opasiteleri) kalp yetmezligi, romatizmal hastaliklar, interstisyel
akciger hastalig, diger viral pnémoni tiirleri ve KKKA gibi cesitli
durumlarda goérilebilir (14). Gerek klinik bulgu gerek laboratuvar
bulgularinin benzerligi, gerekse radyolojik bulgularin benzer
olabilme ihtimali nedeniyle kene tutunma &ykisii vermeyen
hastalarda tam koymak olduk¢a zordur. KKKA'da géruintilleme
bulgular: ile, pulmoner interstisyel dokunun dogrudan invazyonu
gosterilmemistir. KKKA'da buzlu cam opasitesi alveolar kanama,
plevral eftizyon ve konsolidasyon nedeniyle olusur. Ulkemizden
COVID-19 ve KKKA koenfeksiyonu saptanan ve favipiravi
ile bagarili sekilde tedavi edilen olgular bildirilmistir (15,16).
Endemik bélgelerde COVID-19 ayiricr tamisinda KKKA ve
koenfeksiyon olabilecegi de akilda bulundurulmalidir (17).

(diizensiz zemin

SONUC

Sonug olarak KKKA iilkemizde énemli bir halk saghg sorunu
olmaya devam etmektedir. Kene ile miicadele KKKA'y1 6nlemede
en etkin tedbirlerin baginda gelmektedir. Ulkemizde COVID-19
pandemisinin devam ettigi bu giinlerde as1 uygulamalar1 da
baslamistir. flerleyen zaman diliminde pandemi sona erse
de sporadik olgulara uzun siire rastlanacagi o6ngorilebilir.
Klinisyenler, COVID-19’a benzer klinik ve laboratuvar bulgular
gosteren KKKA'y1 ayiricl tanida akilda bulundurmalidir. Endemik
bolgelerde koenfeksiyonun da goriilebilecegi unutulmamalidir.
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flkbahar ve yaz aylarinda KKKA hasta sayilarnin artacagi
ongoriilebildiginden hekimlere ve saglik personeline egitim
toplantilar1 diizenlenerek farkindalik artirilmalidir.

*Etik

Etik Kurul Onay1: Bu calisma Helsinki Deklarasyonu esaslarina
uygun olarak yiritildi. Firat Universitesi Tip Fakdltesi Etik
Kurulu tarafindan onayland: (tarih: 04.02.2021, numara: 11725).
Hasta Onay1: Retrospektif bir ¢aligma oldugundan hasta onam
alinmadi.
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Amag: Saglikl bireylerin mikrobiyotasinda bulunan Demodex akarlarimin sayisal artigina bagh olarak bazi dermatolojik

hastaliklarin ortaya ciktigi diigiiniilmektedir. Bu calismada, akne vulgaris, rosacea, perioral dermatit, seboreik dermatit, egzama
ve pityriasis folliculorum tanili hastalarda Demodex spp. prevalansinin ve bu hastalara ait demografik ve klinik verilerin Demodex
ile iligkisinin aragtirilmas1 amaglanmigtr.

Yontemler: Calismaya 144 hasta (70 akne vulgaris, 6 pityriasis folliculorum, 15 seboreik dermatit, 39 rosacea, 8 egzema ve 6
perioral dermatit) ve 73 saghkh gonullii dahil edilmistir. Demodex pozitifligi, tiim gruplarda standart yiizeyel deri biyopsi yéntemi
ile degerlendirilmigtir. Tamda cm?de begten fazla Demodex akar1 gériilmesi pozitif kabul edilmisgtir.

Bulgular: Caligmaya alinan 144 hastanin 107’si (%74,3) kadin, 37’si (%25,7) erkek, 73 saglikli géniilliintiin 40’1 (%54,8) kadin, 33’1t
(%45,2) erkektir. Yuz kirk dért hastanin 21'inde (%14,5), 73 saglikh génulliiniin ise 5’inde (%6,8) Demodex pozitifligi saptanmisgtur.
Rosecea ve akne vulgaris gruplarindaki Demodex pozitiflik oranlarinin kontrol grubuna gére yiiksek oldugu, ancak bu yiiksekligin
istatistiksel olarak anlaml olmadig tespit edilmistir (p>0,05). Hasta gruplari icerisinde en yiiksek pozitiflik oraninin sirasiyla
pityriasis folliculorum (4/6, %66,7), rosacea (8/39, %20,5) ve perioral dermatit (1/6, %16,7) gruplarinda oldugu saptanmugtir.
Gruplarin demografik ve klinik ézellikleri ile Demodex pozitifligi arasinda istatistiksel olarak anlamh bir iliski bulunamamistir
(p>0,05).

Sonug: Bu ¢alisma, alti1 farkli dermatolojik hastaligin varliginda Demodex pozitifligini arastiran literattirdeki tek calismadir. Calisma
sonuglarina gore; rosacea, akne vulgaris ve pityriasis folliculorum gibi dermatolojik hastaliklarda Demodex spp. pozitifliginin
aragtirilmasinin erken tani ve tedavi agisindan yararh olacag diistintlmektedir.

Anahtar Kelimeler: Akne vulgaris, Demodex spp., pityriasis folliculorum, rosacea

ABSTRACT

Objective: An increase in the counts of the Demodex mites that exist in the microbiota of healthy individuals may lead to some
dermatological diseases. This study aimed to investigate the prevalence of Demodex spp. among patients diagnosed with acne
vulgaris, rosacea, perioral dermatitis, seborrheic dermatitis, eczema, and pityriasis folliculorum and the relationship between the
demographic and clinical data of such patients and Demodex.

Methods: This study included 144 patients (70 with acne vulgaris, 6 with pityriasis folliculorum, 15 with seborrheic dermatitis,
39 with rosacea, 8 with eczema, and 6 with perioral dermatitis) and 73 healthy subjects. We evaluated Demodex positivity using the
standard superficial skin biopsy method in all groups. The presence of more than five Demodex mites per square centimeter was
considered positive at the diagnosis.

Results: Of the 144 patients included in the study, 107 (74.3%) were female, and 37 (25.7%) were male, while 40 (54.8%) of the
73 healthy subjects were female, and 33 (45.2%) were male. Twenty-one patients (14.5%) and five of the healthy subjects (6.8%)
tested positive for Demodex. We found that Demodex positivity rates in the rosacea and acne vulgaris groups were higher than in
the control group. However, this level was not statistically significant (p>0.05). We found the highest positivity rate among the
patient groups in the pityriasis folliculorum (4/6, 66.7%), rosacea (8/39, 20.5%), and perioral dermatitis (1/6, 16.7%) groups.
Lastly, we found no statistically significant relationship between the demographic and clinical characteristics of the groups and
Demodex positivity (p>0.05).

2
=
O

O

I

Gelis Tarihi/Received: 26.07.2021 Kabul Tarihi/Accepted: 24.11.2021

Yazar Adresi/Address for Correspondence: Berna Erdal, Tekirdag Namik Kemal Universitesi Tip Fakdltesi, Tiobi Mikrobiyoloji Anabilim Dal,
Tekirdag, Turkiye
Tel/Phone: +90 507 231 50 23 E-Posta/E-mail: berdal@nku.edu.tr ORCID ID: orcid.org/0000-0003-3375-7926

PARAZITOLOS

Turk

©Telif hakki 2022 Trkiye 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/0000-0003-3375-7926
https://orcid.org/0000-0001-6759-3531

Turkiye Parazitol Derg 2022;46(1):54-59

Erdal ve Albayrak. Dermatolojik Hastaliklarda Demodex spp. Pozitifligi 55

Conclusion: The present study is the only study that investigated Demodex positivity in six different dermatological diseases. Based on the results, we
believe that investigating Demodex spp. positivity in dermatological diseases such as acne vulgaris, rosacea, and pityriasis folliculorum would be beneficial

for early diagnosis and treatment.
Keywords: Acne vulgaris, Demodex spp., pityriasis folliculorum, rosacea

GiRis

Trombidiformes takiminin, Demodicidae ailesinin bir cinsi
olan Demodex akarlari, bircok memelinin deri mikrobiyotasinda
bulunmas: nedeniyle hem veterinerlik hem de insan tibbinda ilgi
géren bir parazit haline gelmistir. Insanlarda en yaygin parazitlerden
biri olan Demodex akarlari, géz kapaklari, yiiz, kafa derisi ve st
gogis gibi cok sayida kil folikiilii ve pilosebaséz bezlerin bulundugu
bolgelerde bulunur. Demodex folliculorum (D. folliculorum) ve
Demodex brevis (D. brevis) insanlarda kil folikiillerinde ve sebase
bezlerde yasayan iki Demodex turudir (1-3).

D. folliculorum, D. brevis’den daha yaygin olup tek basina veya
kil koklerinde gruplar halinde yasar ve uzun opistosoma
sahiptir. Buna karsilik D. brevis ¢ogunlukla yag ve meibomian
bezlerinde tek basina yagar ve kisa opistosoma sahiptir. Her iki
tiir de puro seklinde bir govdeye, kitin bir dis iskelete, kiitikiler
bir kilif (epistoma) ile ¢evrili ag1z parcasina ve dort cift bacaga
sahiptir (3,4).

Demodex akarlar1 ozellikle yuz boélgesinde yasamay: tercih
eder ve <5 akar/cm? kadar bir yogunlukta normal bir deride
bulunabilir. Klinik belirtiler ortaya gktiginda ve 5 akar/
cm?den fazla Demodex akari oldugunda veya dermise
yerlestiklerinde Demodex enfestasyonu distniilmelidir (5,6).
Demodex akarlarinin agir1 popilasyonu c¢esitli hastaliklar
ile iliskilendirilmektedir. Insanlarda, rosacea basta olmak
tizere cesitli deri hastaliklarinda Demodex spp. yogunlugunun
yiiksek oldugu bildirilmistir (1,7). Ancak deri hastaliklarinin
patofizyolojisinin olduk¢a karmasik ve c¢ok bilesenli olmas:
nedeniyle bu hastaliklarda Demodex enfestasyon prevalansi
buyiik farkliliklar gostermektedir (1,8).

Bu caligmada akne vulgaris, rosacea, perioral dermatit, seboreik
dermatit, egzema ve pityriasis folliculorum’da Demodex spp.
prevalansinin ve bu hastalara ait demografik ve klinik verilerin
Demodex ile iligkisinin aragtirilmasi amaglanmigtir.

YONTEMLER

Olgu-kontrol c¢aligmas:t olarak planlanan bu c¢alismaya
Temmuz 2019-Mayis 2020 tarihleri arasinda Tekirdag Namik
Kemal Universitesi Hastanesi Deri ve Ziithrevi Hastaliklari
Polikliniginde akne vulgaris, rosacea, perioral dermatit,
seboreik dermatit, egzema ve pityriasis folliculorum tanisi
alan 144 hastadan rutin yapilan standart ytizeyel deri biyopsi
(SYDB) yontemi ile alinan érnekler dahil edildi. Tam tanilar
ayn1 dermatolog tarafindan yapilan klinik muayenelere gore
konuldu. Poliklinige bagvuran ve herhangi bir dermatolojik
hastalik tanis1 almayan rastgele secilmis 73 saghkh gonulli
birey kontrol grubunu olusturdu. Tum katihmalarin
“Bilgilendirilmis Goénilliu Olur Formu” kullanilarak rizas:
alindi. Katilimalarin demografik bilgileri ve klinik 6ykileri
“Hasta Degerlendirme Formu” ile yiiz yiize gériisme yéntemi
kullanilarak dolduruldu.

Hastalardan SYDB yontemi ile lezyon olan boélgeden, saglkh
goniillilerden ise yanak bolgesinden 6rnekler alindi. Ornek

alinacak bolgeler alkol ile temizlenerek kurumasi beklendi. Temiz
bir lamin iizerine 1 cm?lik alan c¢izildi ve lamin diger yiiziinde bu
alanin ortasina gelecek sekilde 1 damla siyanoakrilat damlatildi.
Daha sonra 6rnek alinacak ytizeye bastirild: ve yaklagik 30 saniye
sonra yavagca kaldirldi. Laboratuvara getirilen 6rnek materyaller
151k mikroskobunda 10X ve 40X buiytitmelerde incelendi. Tanida
cm?de begten fazla Demodex akar1 gériilmesi pozitif kabul edildi

(5) (Sekil 1).
istatistiksel Analiz

Istatistiksel analizler icin NCSS (Number Cruncher Statistical
System) 2007 (Kaysville, Utah, USA) programi kullanildi.
Galisma verileri degerlendirilirken tamimlayia istatistiksel
metotlarin (ortalama, standart sapma, medyan, frekans, oran,
minimum, maksimum) yam sira verilerin dagilimi Shapiro-Wilk
testi ile degerlendirilmistir. Niceliksel verilerin normal dagilim
gostermeyen tigve tizeri grubunkargilagtirmasinda Kruskall-Wallis
testi, normal dagihm gostermeyen iki grup kargilagtirmasinda
Mann-Whitney U testi kullanildi. Nitel veriler arasindaki iligkiyi
belirlemek amaayla ise chi-square analizi kullanildi. Anlamlilik
p<0,01 ve p<0,05 diizeylerinde degerlendirildi.

BULGULAR

Galismaya 144 hasta (70 akne vulgaris, 6 pityriasis folliculorum, 15
seboreik dermatit, 39 rosacea, 8 egzema ve 6 perioral dermatit) ve 73
saglikli goniilli dahil edildi. Hasta gruplarinda en kiigiik yas ortalamasi
akne vulgaris grubunda (24,1+7,22), en yiiksek yas ortalamasi ise

Sekil 1. Demodex akarlarinin mikroskobik gériintiisii (x40)
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pityriasis folliculorum grubunda (43,83+12,61) gorildu (p=0,001).
Hastalarin 107’sinin (%74,3) kadin, 37’sinin (%25,7) ise erkek
oldugu belirlendi. Hasta gruplar ile cinsiyet arasinda istatistiksel
olarak anlaml iligki bulundu (p=0,007). Toplam 144 hastanin 21’inde
(%14,5) Demodex pozitifligi saptanirken, 73 saghkh goniilliinin
sadece 5'inde (%6,8) Demodex pozitifligi saptandi. Demodex pozitifligi
agisindan hasta gruplar ile kontrol grubu kargilagtirildiginda rosecea
ve akne vulgaris gruplarindaki pozitiflik oranlariin kontrol grubuna
gore yiiksek oldugu bulundu ancak bu yiikseklik istatistiksel olarak
anlamli degildi (p>0,05). Her hasta grubu kendi icerisinde Demodex
pozitifligi agisindan degerlendirildiginde ise en yiiksek pozitiflik
oranimin sirasiyla; pityriasis folliculorum (4/6, %66,7), rosacea
(8/39, %20,5) ve perioral dermatit (1/6, %16,7) gruplarinda oldugu
saptandi. Caligma gruplarina ait demografik veriler ve Demodex
varlig1 Tablo 1'de gésterildi.

Demodex pozitif hastalarin yas ortalamalarinda gruplar arasinda
anlaml bir fark gériilmedi (p>0,05). Ek olarak; Demodex pozitifligi
olan tiim gruplarla cinsiyet, gines kremi kullanimi ve evde hayvan
besleme/hayvancilikla ugrasma durumu arasinda anlamb bir iligki
bulunamadi (p>0,05) (Tablo 2).

Tum hasta gruplarinda lezyonlarin en fazla yanaklarda lokalize
oldugu belirlendi. Klinige gére farkli semptomlarin varlig tespit
edildi. Demodex pozitif hastalarda, hastalik siiresi ile klinik tan:
arasinda istatistiksel olarak anlaml iligki bulunamadi (p>0,05).
Demodex pozitif tim ¢aligma gruplari ile aile 6ykiist, gegmis tibbi
6yki, dermatolojik hastalikla ilgili gecmis tedavi, alkol ve sigara
kullanimi arasinda istatistiksel olarak anlaml bir iligki gériilmedi
(p>0,05) (Tablo 3).

Tablo 1. Dermatolojik hastaliklar ve kontrol grubunda demografik verilerin ve Demodex varliginin karsilastirilmasi

Desiskenler Akne Pityriasis Seboreik Rosacea Eezama Perioral Kontrol
g vulgaris folliculorum | dermatit g dermatit P
(n=70) (n=6) (n=15) (n=39) (n=8) (n=6) (n=73)
Yas (yil) 20,001*
Min-maks 16-59 (23) | 24-58 (42,5) | 20-59 (31) | 17-74 (38) 20-57 (33) | 22-47(28) | 21-57 (35)
(Medyan)
?gtsalama 241+7,22 | 43,83+12,61 | 33,27+11,2 | 41,97+13,45 | 33,88+11,95 | 30,67+9,03 | 34,51+8,23
Cinsiyet 0,007*
0 7 13 2 0 33
Brkek 15(R2L4) | g (%46,7) (%33,3) (%25) (%0) (%45,2)
6 8 26 6 6 40
Kadmn 55 (%78,6) | ¢100) (%53,3) (%66,7) (%75) (%100) (%54,8)
Demodex pozitifligi *0,001*
Yok 63 (%90) 2 (%33,3) 14 (%93,3) | 31 (%79,5) 8 (%100) 5(%83,3) | 68 (%93,2)
Var 7 (%10) 4 (%66,7) 1 (%6,7) 8 (%20,5) 0 (%0) 1(%16,7) | 5(%6,8)
*Kruskall-Wallis, °chi-square, *p<0,01, SS: Standart sapma

Tablo 2. Demodex pozitif hasta ve kontrol gruplarinin demografik 6zellikleri

Akne Pityriasis Seboreik Perioral
Degiskenler vulgaris folliculorum | dermatit Rosacea Egzema dermatit Kuzteul p
(n=7) (n=4) (n=1) (n=8) (n=0) (n=1) (n=5)
Yas (yil) 0,092*
Min-maks | 20-59 39-58 30-30 (30) 17-55 47-47 27-38 21-57
(medyan) | (24) (42,5) (33,5) (C¥)) (31) (35)
S?Salama 30:13,43 45,5:8,5 30+0 33,88:11,13 | 4720 32,645,13 34,51+8,23
Cinsiyet 0,685"
Erkek 1 (%14,3) 0 (%0) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 2 (%40)
Kadin 6 (%85,7) 4 (%100) 1 (%100) 6 (%75) 0 (%0) 1 (%100) 3 (%60)
Giines koruma faktorlii krem kullanimi 0,882°
Var 3 (%42,8) 1 (%25) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 2 (%40)
Yok 4 (%57,2) 3 (%75) 1 (%100) 6 (%75) 0 (%0) 1 (%100) 3 (%60)
Evde hayvan besleme/hayvancilik ile ugragsma 0,827°
Var 2 (%28,6) 0 (%0) 0 (%0) 1(%12,5) 0 (%0) 0 (%0) 1 (%20)
Yok 5(%71,4) 4 (%100) 1 (%100) 7 (%87,5) 0 (%0) 1 (%100) 4 (%80)

*Kruskall-Wallis, *Ki-kare, SS: Standart sapma
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Tablo 3. Demodex pozitif hasta ve kontrol gruplarimin klinik 6zellikleri

Degiskenler Akne ) Pity.rriasis Seborei.k Rosacea e Periora! Kontrol .
vulgaris folliculorum | dermatit dermatit
(n=7) (n=4) (n=1) (n=8) (n=0) (n=1) (n=5)
*Lezyonlarin bulundugu bolge
Aln 4 (%57,1) 4 (%100) 0 (%0) 5 (%62,5) 0 (%0) 0 (%0) 0 (%0)
Goz 0 (%0) 1 (%25) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 0 (%0)
Burun 3(%42,8) 3 (%75) 1 (%100) 5 (%62,5) 0 (%0) 0 (%0) 0 (%0)
Ag1z cevresi 4 (%57,1) 2 (%50) 0 (%0) 1(%12,5) 0 (%0) 1 (%100) 0 (%0)
Yanaklar 6 (%85,7) 4 (%100) 1 (%100) 8 (%100) 0 (%0) 1 (%100) 0 (%0)
Goglis ve tst sirt 2 (%28,6) 0 (%0) 0 (%0) 0 (%) 0 (%0) 0 (%0) 0 (%0)
Hastalik siiresi 0,667"
<1yildan az 3 (%42,8) 1 (%25) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 0 (%0)
1-5yil 2 (%28,6) 3 (%75) 1 (%100) 2 (%25) 0 (%0) 1 (%100) 0 (%0)
5-10y1l 2 (%28,6) 0 (%0) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 0 (%0)
>10 yildan fazla 0 (%0) 0 (%0) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 0 (%0)
*Semptomlar
Yanma 0 (%0) 3 (%75) 1 (%100) 7 (%87,5) 0 (%0) 1 (%100) 0 (%0)
Kuruluk 2 (%28,6) 3 (%75) 1 (%100) 7 (%87,5) 0 (%0) 0 (%0) 0 (%0)
Kagint1 4 (%57,1) 4 (%100) 1 (%100) 5 (%62,5) 0 (%0) 1 (%100) 0 (%0)
S1z1 1(%14,3) 3 (%75) 1 (%100) 4 (%50) 0 (%0) 1 (%100) 0 (%0)
Deri gerginligi 1(%14,3) 3 (%75) 1 (%100) 3 (%37,5) 0 (%0) 1 (%100) 0 (%0)
Kabariklik 4 (%57,1) 2 (%50) 1 (%100) 6 (%75) 0 (%0) 1 (%100) 0 (%0)
Agr1 (0-10) 2 (%28,6) 2 (%50) 0 (%0) 2 (%25) 0 (%0) 0 (%0) 0 (%0)
Flaging 2 (%28,6) 4 (%100) 1 (%100) 6 (%75) 0 (%0) 1 (%100) 0 (%0)
Komedon 4 (%57,1) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0)
Papiil 6 (%85,7) 1 (%25) 0 (%0) 4 (%50) 0 (%0) 1 (%100) 0 (%0)
Pustul 5(%71,4) 0 (%0) 0 (%0) 4 (%50) 0 (%0) 1 (%100) 0 (%0)
Nodil 2 (%28,6) 0 (%0) 0 (%0) 1(%12,5) 0 (%0) 0 (%0) 0 (%0)
Gegici olmayan eritem 1(%14,3) 4 (%100) 0 (%0) 5 (%62,5) 0 (%0) 1 (%100) 0 (%0)
Telenjektazi 2 (%28,6) 3 (%75) 0 (%0) 3 (%37,5) 0 (%0) 0 (%0) 0 (%0)
Aile oykiisii 0,891°
Var 1(%14,3) 1 (%25) 0 (%0) 1(%12,5) 0 (%0) 0 (%0) 0 (%0)
Yok 6 (%85,7) 3 (%75) 1 (%100) 7 (%87,5) 0 (%0) 1 (%100) 5 (%100)
Gegmis tibbi éykii 0,495°
Var 1(%14,3) 2 (%50) 0 (%0) 2 (%25) 0(%0) 0 (%0) 0 (%0)
Yok 6 (%85,7) 2 (%50) 1 (%100) 6 (%75) 0(%0) 1(%100) 5 (%100)
Dermatolojik hastalikla ilgili ge¢mis tedavi 0,222%
Var 2 (%28,6) 2 (%50) 1 (%100) 3(%37,5) 0 (%0) 1 (%100) 0 (%0)
Yok 5(%71,4) 2 (%50) 0 (%0) 5 (%62,5) 0 (%0) 0 (%0) 5 (%100)
Sigara kullanim1 0,653
Evet 3 (%42,9) 1 (%25) 0 (%0) 3 (%37,5) 0 (%0) 1 (%100) 3 (%60)
Hayir 4 (%57,1) 3 (%75) 1 (%100) 5 (%62,5) 0 (%0) 0 (%0) 2 (%40)
Alkol kullanim 0,701b
Evet 5(%71,4) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 0 (%0) 3 (%60)
Hayir 2 (%28,6) 4 (%100) 1 (%100) 8 (%100) 0 (%0) 1 (%100) 2 (%40)
*Ki-kare, *Bir hastada birden fazla bslgede lezyon varligi ve semptom tespit edildi
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TARTISMA

Ektoparazitolan Demodex akarlarikozmopolitbirdagilimasahiptir.
Demodex enfestasyonunda ik ve cinsiyet agisindan farklilik
gorilmezken, 6zellikle ileri yag ve immiun sistemi baskilanmig
hastalarda Demodex prevalansinda artis gorilmektedir (9-
11). Demodex akarlarimin Bacillus oleronius tarafindan iiretilen
antijenik proteinlere sekonder bir enflamatuvar yaniti
indtikledikleri dugtintilmektedir. Enflamatuvar derideki rolleri
halen tartigma konusu olmakla birlikte; rosacea, blefarit ve
folikilit ile iligkilendirilmektedirler (12,13).

Rosacea, akne vulgaris ve seboreik dermatit en sik gorilen
enflamatuvar yiiz dermatozlaridir. Pilosebase tuniteyi etkileyen
bu hastaliklar, sebase bezlerin yogun olarak yerlestigi yiiz
bolgelerinde goriliir (5,14). Pityriasis folliculorum, pilosebase
follikiillerde D. folliculorum’un asir1 proliferasyonu ile ortaya ¢ikan,
bazen piistillerin de eglik ettigi yuzde kuruluk ve kizariklik ile
karakterize bir tablodur (15,16). Perioral dermatit, daha ¢ok geng
kadinlarda gorilen, kigik enflamatuvar papiiller ve piistillerin
gorildugt dokintilia bir hastaliktir (17,18).

Farkli dermatolojik  hastaliklarda pozitifligini
aragtirdigimiz ~ ¢aligmamizda, akne vulgaris
gruplarindaki pozitiflik oranlarinin kontrol grubuna gore yiiksek
oldugu bulunmustur. Her hasta grubu kendi icerisinde Demodex
pozitifligi acisindan degerlendirildiginde en yiiksek pozitiflik
oraninin sirasiyla pityriasis folliculorum, rosacea ve perioral
dermatit gruplarinda oldugu saptanmigtir. Bu nedenle bu
hastaliklarin etiyolojisinde Demodex akarlarinin rol oynayabilecegi
dugsiinulebilir. Calismamizda ayrica dermatolojik hastaliklardaki
Demodex pozitifligi ile hastalarin demografik ve klinik ézellikleri
arasindaki iligki de aragtirilmig fakat istatistiksel olarak anlamh
fark saptanmamigtir.

Demodex
rosecea ve

Dermatolojik hastaliklarda Demodex pozitifliginin arastirildig:
benzer caligmalar sonuglarimizi destekler niteliktedir (5,19-
22). Ulkemizde yapilan calismalarda Aktas Karabay ve Aksu
Cerman (5) yaygin gorilen yiz dermatozlarindan olan akne
vulgaris, rosacea ve seboreik dermatit hastalarinda D. folliculorum
enfestasyon oranlarini kontrollere oranla yiiksek bulmuglardir.
Rosacea grubunda Demodex enfestasyon oranlarini, akne vulgaris
ve seboreik dermatit gruplarina ve kontrollere gére daha yiiksek
tespit etmiglerdir. Akginar ve ark. (19) akne vulgaris grubunda
46 (%42,6), kontrol grubunda ise 8 (%12,3) hastada Demodex
pozitifligi saptamistir. Erdemir Turgut ve ark. (20) 48 hasta
[pityriasis folliculorum (n=40), papiilopiistiller rosecea (n=7),
eritematotelanjiektatik rozasea (n=1)] ve 47 saglikli gonilliyi
dahil ettikleri bir ¢calismada, 42 hastada (%85,7) SYDB ile yiksek
Demodex yogunlugu (Dd>5 akar/cm?) saptamiglardir. Kosar ve
ark. (21) eritematotelenjiektatik (n=14, %35,9) ve paptlopiistiiler
(n=25, %64,1) rozasea tanisi alan toplam 39 hastanin 34’iinde
(%87,2) Demodex pozitifligi saptamigstir. Ancak Demodex yogunlugu
ile rozasea alt tipi arasinda anlamli bir iligki bulamamiglardir.
Belgika'da yapilan benzer bir ¢aligmada, Forton ve De Maertelaer
(22) eritematotelanjiektatik rosacea (n=23), papilopustiiler
rosacea (n=254), diger yiiz dermatozlarinda (n=590) ve saghkh
gontllilerde (n=20) Demodex yogunlugunu aragtirmiglardir.
Gahsma sonucunda ETRnin Demodex proliferasyonu ile iligkili
olabilecegini ve bu hastalarda subklinik demodikozun aragtirilmas:
gerektigini  Onermiglerdir.  Sonugta, ¢alismamizla benzer
calismalarin verilerine dayanarak farkli dermatolojik hastaliklarda
degisen oranlarda Demodex pozitifliginin oldugu séylenilebilir.

Calismamizin kisitlayici yanlari olarak hasta gruplarinin érneklem

buyikluginun kigik olmasi ve sayilarinin homojen dagilim
gostermemesi sayilabilir. Bu nedenle ¢alisma sonuglarimizin
daha buyiik hasta gruplari ile yapilan benzer ¢alisma sonuglari ile
desteklenmesi gerekmektedir.

SONUC

Caligmamizda hasta gruplarn ile kontrol grubu arasinda
Demodex pozitifligi agisindan anlamli bir fark gérilmesede,
hasta gruplarinda Demodex pozitifliginin yiiksek oldugu dikkati
cekmektedir. Sonu¢ olarak, dermatoloji klinigine bagvuran
rosacea, akne vulgaris ve pityriasis folliculorum gibi dermatolojik
hastalik 6n tanisi alan hastalarin 6ncelikli olarak Demodex spp.
yoéniinden aragtirilmasinin erken tam ve tedavi agisindan yararh
olacag: kanisina varilabilir.
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ABSTRACT

Objective: Human and canine leishmaniasis (CanL) are endemic in Turkey, and cutaneous leishmaniasis (CL) is a primary public
health problem among vector-borne diseases, with 1500-2000 autochthonous cases per year. In this study, we aimed to perform
a comprehensive entomological survey, including the detection of sand fly fauna, seasonal activity, and altitudinal distribution,
together with the ecological features of Aydin Mountains and their surroundings that are endemic areas for CL caused by
Leishmania tropica and CanL caused by L. infantum MON-1.

Methods: The survey was carried out from June 2009 to July 2010. Ten localities with different altitudes were selected. Sand
fly collection was done every 15 days in July and August when sand flies are most active and every 30 days between September
and June (14 months, 16 samplings) using CDC light traps and sticky traps. During the collection, the temperature, humidity,
and ecological and environmental features were recorded. Sand fly specimens were dissected and identified at species level using
written keys.

Results: A total of 6712 sand fly specimens (3268 females and 3444 males) were collected from 10 localities throughout all study
periods. Species identification revealed that nine and three species belonging to Phlebotomus (P. major s.1. 30.38%, P. tobbi 22.93%,
P papatasi 5.88%, P. sergenti s.1. 4.51%, P. alexandri 4.26%, P. simici 3.50%, P. burneyi 0.63%, P. brevis 0.45%, and Transphlebotomus
spp. 0.28%) and Sergentomyia (S. dentata 23.17%, S. minuta 2.43%, and S. antennata 1.58%) were found, respectively. The seasonal
activities of these 12 sand fly species were determined, and P. major s.1. and P. tobbi, which were probable vectors of VL and CanL,
were present in the study area. P. sergenti s.1., a probable vector of CL, was also found in the region and was active for seven months
between April and October. P. sergenti s.1. was found in the 400-600 m altitude in July, while P. major and P. tobbi were found in
high densities in the 200-400 m altitude in September.

Conclusion: Our results showed that leishmaniasis vectors are present in different altitudes in the Aydin mountains and
surroundings. The findings revealed the time intervals of parasite transmission in the area and the period of applying protective
measures, such as insecticide application.

Keywords: Sandy fly, seasonal activity, leishmaniasis, Aydin Mountains, Western Anatolia
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Amag: Insan ve kanin leishmaniasis (CanL) agisindan endemik bir iilke olan Tiirkiye'de, kutansz leishmaniasis (KL) yilda 1500-2000 yerli olgu ile vektsr
kaynakh hastaliklar arasinda birincil halk saglig: sorunudur. Bu ¢alismada, Leishmania tropica’nin neden oldugu CL ve L. infantum MON-1'in neden oldugu
CanL bakimindan endemik bir alan olan Aydin Daglari ve ¢evresinde bulunan kum sineginin faunasi, mevsimsel aktiviteleri ve yiikseklige gore dagilimlari ile
ekolojik 6zelliklerinin de belirlenmesini iceren kapsaml bir entomolojik aragtirma amag¢lanmigtir.

Yontemler: Aragtirma, Haziran 2009 ile Temmuz 2010 tarihleri arasinda gerceklestirilmistir. Farkh yiikseklik araliklarina gére toplam 10 lokasyon
secilmis, CDC 151k tuzaklar: ve yapigskan tuzaklar kullanilarak kum sineklerinin en aktif oldugu Temmuz ve Agustos aylarinda 15 giinde bir, Eyliil ve Haziran
aylar1 arasinda 30 giinde bir olmak iizere kum sinegi 6rnekleri toplanmistir (toplam 14 ay, 16 6rnekleme). Ornek toplama sirasinda sicaklik, nem, ekolojik
ve cevresel ozellikler kaydedilmistir. Kum sinegi 6rnekleri, teshis anahtarlar: kullamlarak tiir diizeyinde tanimlanmigtir.

Bulgular: Tim 6rnekleme periyotlar: boyunca, 10 lokasyondan toplam 6712 kum sinegi érnegi (3268 disi ve 3444 erkek) toplanmigtir. Morfolojik tiir
teshisinde Phlebotomus cinsine ait dokuz (P. major s.1. %30,38; P. tobbi %22,93; P. papatasi %5,88; P. sergenti s.1. %4,51; P. alexandri %4,26; P. simici %3,50; P.
burneyi %0,63; P. brevis %0,45; Transphlebotomus spp. %0,28) ve Sergentomyia cinsine ait ¢ tir (S. dentata %23,17; S. minuta %2,43; S. antennata %1,58)
bulunmustur. On iki kum sinegi tiriiniin mevsimsel aktivitesi belirlenmig, VL ve CanL'nin olas1 vektorleri olan P. major s.1. ve P. tobbi ile CL'nin olas1 vektori
olan P. sergenti s.I de ¢calisma alaninda bulunmus olup, Nisan ile Ekim aylar1 arasinda yedi ay boyunca aktivite gosterdikleri saptanmugtir. P. sergenti s.I'nin
Temmuz ayinda 400-600 m'de, P. major ve P. tobbi'nin ise Eylil ayinda 200-400 m yiikseklik arahginda en fazla yogunluga sahip oldugu tespit edilmistir.
Sonug: Sonuglar, Aydin Daglar: ve cevresinde leishmaniasis vektérlerinin farkl yiiksekliklerde bulundugunu gostermistir. Elde edilen bulgular, ¢alisma

alaninda parazitin bulagma dénemi ve insektisit uygulamas: gibi koruyucu énlemlerin uygulama periyodunu ortaya koymustur.
Anahtar Kelimeler: Kum sinegi, mevsimsel aktivite, leishmaniasis, Aydin Daglar1, Bat1 Anadolu

INTRODUCTION

Phlebotominae sand flies play a role in the transmission of
different Leishmania species that cause leishmaniasis, as well as
bacteria (Bartonella bacilliformis) and various phleboviruses. In
addition, sand fly bites can cause allergic reactions in sensitive
people (1-6). More than one thousand species of sand flies have
been identified in the New and Old World, but only 10% of
them are proven or probable vectors of the Leishmania species in
mammalians including humans (7-9). The species belonging to
Phlebotomus genus (Diptera: Phlebotomidae) are very important
because they are the biological vectors of different Leishmania
species and phleboviruses in the Old-World countries including
Turkey (10).

All clinical forms of leishmaniasis are still one of the most
neglected diseases of the world and generally affect developing
countries. Two million cases occur every year and 350 million
people in the world are at risk of infection according to World
Health Organization reports. Over the past decade, scientific
approaches have been developed in the diagnosis, treatment
and prevention measures against leishmaniasis to facilitate
sustainable implementation of national and regional control
programs (11). To date, no vaccines or drugs have been developed
to provide long-term protection and effective immunity human
against leishmaniasis (12). Therefore, vector control in integrated
control programs has gained great importance for fighting these
diseases (13,14).

Turkey is a bridge between Europe and Asia/Middle East and has
different ecological and climatic features. Zoonotic cutaneous
leishmaniasis (ZCL), anthroponotic cutaneous leishmaniasis
(ACL) and zoonotic visceral leishmaniasis (ZVL) in humans,
and canine leishmaniasis (Canl) in dogs are commonly seen in
Turkey (15).

Understanding the population dynamics
characteristics of Phlebotomus species, their vectorial capacity
in the particular areas where the disease is endemic, and the
epidemiological features are important for the development
of integrated vector control strategies (16). Therefore,
entomological studies performed in different regions of
Turkey are mainly in the areas where visceral and/or cutaneous
leishmaniasis is endemic.

and ecological

Although ACL is often seen in southeastern Turkey and the
eastern part of the Mediterranean, it is mainly reported from
Aydin province in the western part of Turkey. Additionally, CanL
cases have also been reported from Aydin and its surroundings
since 1993. It is thought that the province has increasing
importance in terms of public and veterinary health (17,18).
Therefore, the aims of this study were to determine the sand
fly fauna, diversity and density of the species according to the
altitudinal range and climatic factors, and to present the findings
of the seasonal monitoring.

METHODS

Study Area and Sand Fly Collections

Aydin province (37.872208 E, 27.919010 N) located in Western
Turkey has around one million inhabitants and surrounded
by mountains in the South and North. Large fertile plains are
located in the central and western parts of the province (Figure
1). The province experiences Mediterranean climate with hot
and dry summers while winters are warm and rainy. The highest
temperature is between 41.2 °C and 42.1 °C while the average
temperature is between 27.2 °C and 28.7 °C in June and July. The
average relative humidity is around 61% in Aydin province. The
study was carried out in a transect from Aydin plain to the top of
Aydin mountains, providing an altitudinal range between 65 and
1891 meters a.s.L.

The sand fly sampling was performed between June 16, 2009 and
July 31, 2010 in every 15 days in July and August when sand flies
are mostly active and every 30 days for the rest of the months
using miniature CDC light traps (LTs) and sticky traps (STs). A
total of 16 collections were done during the study period.
Although ACL and CanL have been reported from almost all
settlements of the province (17), 10 villages were randomly
selected for sand fly sampling on or around Aydin mountains
according to the altitudinal range (two in each 200 m altitude
range) (Figure 1). For setting up two CDC LTs, one closed points
such as animal barns, poultries, dog shelters etc., and one open
points outside per village were selected. The LTs were set up in
the evening (17:00-18:00) at 1-1.5 meters above the ground and
picked up early in the morning (06:00-07:00) for one night. In
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each sampling time, the LTs were placed in the same point as close
as possible. Two LTs were placed in each village at 16 sampling
times, and a total of 320 LTs were used during the entire study.
The geographical locations of each collection site were recorded
using GPS, and a total seven data logger (HOBO) was placed
together with LTs for measuring temperature and humidity in
the microenvironmental level and left there for one year. The
data loggers were programmed to record temperature/humidity
every one hour starting from June 16, 2009. Additionally, other
environmental parameters such as the number of animals in the
location, physical features of the structure and vegetation were
also recorded.

A4 sized regular papers were coated with castor oil to be used as
STs and according to the suitability of the location, 10-30 STs per
village were placed overnight in outdoor (wall cracks, drainage
holes on the walls, etc.) and indoor (barns, houses, etc.) in each
collection time. Sand flies were collected from a total of 2240
STs during the study. The STs collected were calculated in square
meters to provide standardization while examining the species
distribution based on the altitude.

The sand fly specimens were collected from the cages of LTs using
a mouth aspirator and from STs using a fine brush dipped in
70% alcohol. After collection the specimens were stored in 96%
ethanol for morphological identification. The specimens were
individually prepared under the stereomicroscope (Olympus

Village (Locality) | Altitude Altitudinal Coordinates
(m) range (m) Lat/Long

Karatepe 840 800-1000 375547N/280512FE
Karakoy 830 800-1000 375455N/275349E
Akgakoy 780 600-800 375759N/280123E
Ortakayacik 655 600-800 375510N /275558 E
Cumayani 574 400-600 375907 N /280613 E
Cariklar 454 400-600 375624N /274053 E
Asagikayacik 376 200-400 375402N /2756 10 E
Bascayir 340 200-400 375727N /2804 18E
Dagkaraagag 107 0-200 375351 N/273623E
Cincin 75 0-200 374410N/274530E

Figure 1. The location of the selected villages for sand fly
collection and altitudes

SZ40) and the head and genitalia were cut, clarified in Marc-
Andre solution and mounted in swan solution then examined
under the light microscope (Olympus CX31). Specimens were
morphologically identified based on male external genitalia and
female spermatheca and pharyngeal armature/cibarial armature
using the several published written keys for Mediterranean sand
flies (10,19-23).

Data Analysis

The seasonal activity and dominancy of sand fly species were
calculated on monthly and yearly counts. The temperature
and humidity data were extracted from seven data loggers
and analyzed at the end of the study. The lowest and highest
temperature/humidity values in the entire working time of the
data loggers and the averages of temperature/humidity during
collection days were evaluated.

Shannon-Wiener species diversity index and Evenness degree
were used to estimate species diversity and distribution of
individuals among all species to identify species diversity grade as
a numerical value and to make statistical comparison of diversity
grades in different localities (24).

“Kendal’s Tau b” correlation measure was used to determine the
relationship between the seasonality of different species and
temperature/humidity. In this test, the correlation coefficient
varies between (-1) and (+1). While the positive correlation
indicates that the rows of both variables increase together, the
negative correlation coefficient means that the number of rows
of one variable increase while the number of rows of the other
decreases. The correlation coefficient between 0 and 0.49 is
interpreted as a weak relationship, a value between 0.50 and
0.69 is a medium relationship, and a value between 0.70 and 1 is
interpreted as a high relationship.

RESULTS

Sand Fly Fauna

A total of 2.783 and 3.929 sand fly specimens were caught using
CDC LTs and STs, respectively. Among these 6.712 specimens,
3.268 were female and 3.444 were male, which makes the female/
male ratio as 0.95 during all study periods. Nine and three species
belonging to Phlebotomus and Sergentomyia genera were recorded
in the study area, respectively. Among these, P. major s.I. was the
most abundant species with 2.039 (30.38%) specimens, followed
by S. dentata (n=1555; 23.17%) and P. tobbi (n=1539; 22.93%)
(Table 1).

Three species P. major s.L, P. tobbi and P. sergenti s.l. were recorded
from all villages and altitudes in both trapping methods. P.
papatasi, was the fourth most widespread species but with a
smaller number of specimens (Figure 2).

Seasonal Dynamics of Sand Fly Species

Most of sand fly specimens were collected between June-
September. On the other hand, only one specimen (by sticky trap)
in November, two specimens in February and one specimen (by
CDC light trap) in March were found while no specimens were
obtained in December and January. It was observed that April is
the time when sand flies first start to emerge. The peak started
in June with 982 specimens and continued in July with 1.014
specimens (Figure 3). The analysis of seasonal activities of all
sand fly species revealed that only four Phlebotomus (P. alexandri,
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Figure 2. Sand fly composition of the study area. A. All sand fly species, B. Phlebotomus species (n=4888); C. Sergentomyia species

(n=1824)

LT: Light traps. ST: Sticky traps. Specimens caught using LT (n=2783) and ST (n=3929) were evaluated separately for the graph

P. burneyi, P. simici, P. brevis) and one Sergentomyia (S. dentata)
species have three peaks while the others have two peaks in the
season. The features of seasonal activity of vector sand fly species
are given in Table 2 and Figure 4. The seasonal activity of other
sand fly species is given as supplemental data (Suppl File 1).

Altitudinal Distribution

Seventy percent and 48% of total specimens were caught at an
altitudinal range of 200-400 m by CDC LTs and STs, respectively
(Table 3). Additionally, around 50% of the specimens were caught
at an altitude of 800-1000 m by sticky traps, and 1,552 (40%) and
900
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307 (7.8%) of the specimens were identified as S. dentata and P.
major s.l., respectively. At the same altitudinal range (800-1000
m), 176 (6.3%) P. major s.I. were caught using CDC LTs, however,
no Sergentomyia specimens were found. All sand fly species were
analyzed according to the altitudinal range and the results are
given in Suppl File 2.

When the collection locations were evaluated according to altitude
groups, statistically no relationship was observed between the
number of individuals caught and temperature (Kendall t, p>0.05)
and humidity (Kendall T, p20.05).
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Figure 3. Seasonal distribution of the total sand fly specimens collected in 16 sampling periods by months between June 2009 and

July 2010
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We also investigated whether there was a statistical difference
between the number of sand flies caught depending on the
altitude, and we observed that there were differences both among

sand fly species and in the total number of specimens according the end of July compared to other collection times, according to
to the altitude (Kruskal-Wallis test, p<0.05) (Figure 5, 6). Shannon index (Table 5)

had the highest value according to the Shannon index. The highest
species diversity was detected in Ortakayacik (655 m) village
(Table 4). In addition, highest species diversity was recorded at

Diversity Index Species diversity and species richness for the specimens collected

by LTs were found high in the range of 600-800 m and 800-1000
m, respectively. On the other hand, species diversity and species

The analyzes of the diversity index showed that P. sergenti s.L, P.
major s.l. and P. tobbi was present in all localities, and P. sergenti s.L.
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Figure 4. The seasonal distribution of five probable vector species between June 2009 and July 2010 in the study area
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Figure 5. Total number of sand flies caught according to the
altitude

richness for the samples collected by STs were found high in the
range of 400-600 m and 0-200 m by Shannon index (Table 6).

The Values Obtained by Data Loggers

The temperatures were detected as between 16.6 and 20.6 °C
(ave 18.7 °C), and RH% were between 54.1-60.9% (ave 58.0%)
according to the locations. The values extracted from data loggers
showing minimum, maximum and average temperature and
humidity in the seven localities were given in Figure 7. According
to the data obtained from data loggers, during the months of
June-September, between 10:00 and 03:00 at night when sand
flies are most active, the average temperature and humidity in
localities was 23.1-26.2 °C (min-max) and 43.5-47.7% (min-max)
respectively. The temperature and humidity values obtained
from the data loggers placed in the localities were also evaluated
according to the non-parametric Kendall's Tau b correlation
coefficient. A medium positive relationship was found between

1400

8

P. major s.l. P. tobbi P. papatasi P. sergenti s.l.

P. alexandri P. simici P. burneyi P. brevis

the presence of three species [P. papatasi (0.52), P. major s.1. (0.51),
P. tobbi (0.51)] and temperature, but other Phlebotomus species
showed weak positive relationships (>0.49) with temperature. On
the other hand, a weak negative relationship (>0.42) was detected
between the presence of the species and humidity.

DISCUSSION

In the leishmaniasis endemic areas, the detection of sand fly
species and their distribution provides essential knowledge to
understanding the transmission dynamics of different clinical
forms of leishmaniasis. In addition, the data about the seasonal
activity of sand fly vectors improves knowledge for better decision
making on appropriate time periods for application of vector
control measures in different endemic areas. Aydin province and
its surroundings, is one of the important endemic areas for ACL
and CanlL in the western part of Turkey. In the present study, we
aimed to provide new data on seasonal activity of sand fly species
in the area in relation to altitude and microclimatic data. To this
aim, detailed analyses after the morphological identification of
sand flies obtained from 16 collections between June 2009 and
July 2010 in the selected 10 villages were carried out.

A total of 12 sand fly species (9 Phlebotomus, 3 Sergentomyia)
were identified in the study. The ratios of sand fly specimens
belonging to Phlebotomus and Sergentomyia genera were
72.82% and 27.18%, respectively. Phlebotomus specimens were
mainly found in the areas where humans and animals live
while Sergentomyia species were mostly caught by STs in stony
areas such as stone walls where many reptiles were observed.
In previous studies conducted in Turkey, it is emphasized that
the populations of species belonging to the genus Sergentomyia
are generally less. Although the number of Sergentomyia
species collected were less than the Phlebotomus, the number
of individuals was found to be significantly higher than in
previous studies (25-28). The reason for this is thought to be
due to the researchers placing traps more on the animal barn
or areas where people live, and generally using only the LTs.
As we applied in the present study, the usage of LTs and STs
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Figure 6. The distribution of Phlebotomus species found in all altitudinal ranges
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Figure 7. Temperature and humidity data obtained from data loggers

together has also an advantage not only to catch all sand fly
species belonging to both genera in the area but also to perform
quantitative analyses.

Phlebotomus tobbi (22.93%) is the proven vector species of L.
infantum in the eastern part of the Mediterranean Region of
Turkey and P. major s.I. (30.38%), a well-known vector species of
L. infantum in Europe and Turkey, were found as the dominant
species. P. jacusieli, P. perfiliewi and S. theodori species, previously
found in Aydin province (18), were not encountered in the
present study, however, S. antennata were not reported in the
previous studies. This probably happens due to the morphological
similarity of three Sergentomyia species present in Turkey. Beside
these species, other proven or probable vector species of different
Leishmania parasites, P. papatasi, P. sergenti s.l, and P. alexandri
(29), were found in the study area. In addition, all species caught
during the present study have also been reported previously in
the different provinces of Turkey (16,18,26-28,30-33).

Almost 68% and 90% of P. major s.I. and P. tobbi were collected in
the 0-400 m altitudinal range by both types of traps, respectively.
Additionally, 24% of P. major s.I. specimens were caught in the 800-
1000 m altitudinal range. When we checked the ACL cases in Aydin
province between 2006 and 2014, we have found that 251 ACL
cases were reported in this period and 85.25% (n=214) of them
were from rural settlements located in between 40 and 400 meters.
Only 16 (6.4%) ACL cases were reported from the settlements
located above 600 m in the area (Ozbel Y-unpublished data). A
previous study analyzing the Leishmania isolates from different
provinces reported the presence of only L. tropica (n=63) in Aydin
province (15). Because of this report and altitudinal distribution
of ACL cases as mentioned above, we also evaluated our findings
related to P. sergenti s.I. and we have seen that the vector species
of L. tropica, P. sergenti s.l., was detected at all altitudes, but half
(52%) were found in the 600-800 m range. These previous and
present findings emphasize the complication of the situation in
the area in terms of leishmaniasis. There is a need to check much
more ACL clinical samples (lesion aspiration fluids, biopsies)
instead of isolates by molecular methods for species identification

to understand the causative agent(s) in the area clearly. Because of
the lack of records about locations of Leishmania infected dogs, it
is difficult to analyze Canl situation in this endemic area.

Studies related to sand flies carried out in Turkey showed that
climatic and microenvironmental specifications together with
altitude are main factors affecting sand fly species distribution
and abundance (28,34,35). In our study, we also determined that
there are differences according to the total number of species
and the altitude among the sand fly species caught. In addition,
we realized that this difference is not a gradual decrease or
increase. We observed that the temperature and humidity did
not change significantly according to the locations in different
altitudinal ranges (Figure 7). This is also reflected in the species
diversity detected in the locations (min 8; max 12 species). For
this reason, and probably related to other abiotic factors, such
as geographical specifications of the study area, vegetation and
soil type, we could not find a strong relationship between temp/
hum and species diversity. On the other hand, the population size
of the three vector species was significantly higher (Table 1) at
the altitude of 200-400 m where the average temperature 19.6 °C
and average humidity 54.1%. Therefore, we can conclude that the
number of sand flies caught in the study area may be related to
the microhabitat conditions (e.g., olive trees in lower and fig trees
in higher altitudes) in the environment rather than or together
with the altitude.

P. neglectus and P. syriacus, which are morphologically similar
species in P. major group, have been reported as separate
species in many faunistic studies. It has been stated that P
syriacus can be found in the south of Turkey while P. neglectus
can be found in all geographical regions (36). However, since
both of them belong to the P. major group and molecular
analyzes were not performed in the present study, we preferred
to report it as P. major s.I. Most of the Larroussius species are
proven vectors of L. infantum in Southern Europe, Southwest
Asia and North Africa (29,31). Phlebotomus neglectus has
been reported as a vector of L. infantum causing VL in Greece
(37), Croatia (38) and Italy (39). It has also been stated that



Turkiye Parazitol Derg 2022;46(1):60-71

Arserim et al. Aydin Mountains Sand Flies 67

Table 1. Distribution of sand fly species according to 10 villages of the Aydin Mountains and surroundings

Sand fly species
0
=
£
Vill T " & s
illages rap - - “ i S ] Total
(altitudem) | type 4 § < S . '5 - § S s 3 ota
S 5 3 g § S £ g s S § 5
= S §o ¥ £ S @ s = kS
g 2 15 5 2 g S o s . 3 s =
g 3 S @ s t =2 Ry g8 = g E
al a al ay a a ay a N @ %) ©v 7
Cincin LT 8 18 8 2 0 0 2 0 0 0 0 1 39
(75 m) ST 59 59 6 27 1 1 1 1 0 0 0 49 204
Dagkaraaga¢ | LT 62 21 19 4 1 0 0 0 0 0 0 1 108
(107 m) ST 25 6 34 1 1 2 0 0 0 0 0 1 70
Bagcayir LT 557 642 33 7 78 39 11 11 0 1 0 1 1380
(340 m) ST 505 261 25 3 111 26 1 2 0 0 0 0 934
Asagikayacik | LT 137 302 65 9 11 31 4 12 0 0 0 0 571
(376 m) ST 31 70 100 10 9 21 1 0 2 0 0 1 245
Cariklar LT 17 15 4 19 1 0 6 0 0 0 0 0 62
(454 m) ST 5 3 16 25 2 1 4 0 0 0 1 0 57
Cumayam LT 60 11 4 10 0 1 0 1 0 0 0 0 87
(574 m) ST 18 1 1 2 1 1 0 0 0 1 0 2 27
Ortakayacik | LT 50 15 9 31 10 3 7 0 1 0 0 0 126
(655 m) ST 0 1 0 11 0 0 1 0 2 0 0 0 15
Akgakoy LT 5 3 5 80 0 0 1 0 0 0 0 0 94
(780 m) ST 17 14 20 36 4 0 0 0 0 1 0 0 92
Karakéy LT 42 6 0 6 0 1 0 0 0 0 0 0 55
(830 m) ST 4 0 0 0 0 0 1 0 0 0 0 0 5
Karatepe LT 134 22 31 10 9 54 0 0 1 0 0 0 261
(840 m) ST 303 69 15 10 47 54 2 3 13 1552 105 107 2280
LT 1072 1055 178 178 110 129 31 24 2 1 0 3 2783
Total LT % | 38.52 37.91 | 6.40 6.40 |3.95 464 |[1.11 |0.86 0.07 | 0.04 0 0.11 100
specimens by
trap type ST 967 484 217 125 176 106 11 6 17 1554 106 160 3929
ST % | 24.61 12.32 | 5.52 3.18 |4.48 2.70 | 0.28 |0.15 0.43 |39.55 |2.70 |4.07 100
TOTAL 2039 1539 395 303 286 235 42 30 19 1555 106 163 6712
30.38% | 22.93% | 5.88% | 4.51% | 4.26% | 3.50% | 0.63% | 0.45% | 0.28% | 23.17% | 1.58% | 2.43%

LT: Light trap, ST: Sticky trap

in Turkey, the members of P. major group are probable vectors
of L. infantum (27,40). Phlebotomus major s.I. was found to be
the dominant species in the study area with a rate of 30.38%
(n=2039) in our study. Although this species is found in all
villages, 52% of the specimens were collected from Bascayir
village (340 m). In the studies conducted in Aydin province,
Davies (41) found P. neglectus as the fourth dominant species
with a rate of 12.66% using LTs while Ozbel et al. (18) reported
it as the second dominant species with a rate of 26.6% by STs.
In our study, two peaks of this species recorded in June and
September showed similarity with the results obtained in the
study conducted in Cukurova plain, Adana province located in
Eastern Mediterranean (33). In another study performed in the
Greater region of Athens in 1992 P. neglectus had two peaks in
June and October (42). While other species caught in the same

area were showing a sharp decrease, P. neglectus had a peak in
October which can be evaluated as an unusual finding for this
geographical region.

P. tobbi, a confirmed vector of L. infantum in the world, has been
reported from the countries in the Eastern Mediterranean (20),
Eastern Europe, (43) and the Middle East (44). It was found from
all geographical regions in Turkey, and in the studies conducted
in the Adana province (Cukurova plain), it was detected as proven
vector of L. infantum causing cutaneous leishmaniasis CL in this
endemic area (31). In other two studies also conducted in Adana
province (Cukurova plain), P. tobbi was found to be dominant
with rates of 67.48% (33) and 71.3% (28). In the present study,
around 23% (n=1539) of the total specimens collected were P.
tobbi. Among 1.539 specimens collected by both types of traps,
59% and 24% of them were collected from two villages (Basgayir
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Table 2. Seasonal activity features of five probable vector species found in the study area

Total . . Month of Altitudinal
. . Active period . Female/male
Species collections Seasonal peaks | highest . range m
(from/to) . ratio
n (%) density (%) (trap type)
2 peaks
. 2039 . September 200-400
P. majors.1. (30.38) April-November June & (32.27) 0.53 (LT&ST)
September
2 peaks
. 1539 September 200-400
P. tobbi (22.93) May-October June & (30.28) 1.05 (LT&ST)
September
2 peaks
. 395 . 200-400
P. papatasi (5.88) April-October June & end of July (19.75) 0.82 (LT&ST)
July
2 peaks
. 303 600-800
P sergentis.L. @51) June-October June & end of July (18.48) 1.19 (LT&ST)
July
3 peaks
. 286 September 200-400
P. alexandri (4.26) May-October June/end of July (25.52) 3.14 (LT&ST)
& September

Table 3. The percentages of total sand flies caught according to the trap type in different altitudinal range

Altitude Light trap Sticky trap Sticky trap No of species found by both
(m) (%) (%) (total specimens/m?) type of traps

0-200 5.23 7.88 8.99 8

200-400 69.71 48.27 55.07 11

400-600 5.41 3.93 4.48 11

600-800 8.17 4.82 5.5 9

800-1000 11.49 35.10 40.04 12

Table 4. Species diversity according to the villages at different altitude

Villages Altitude (m) No of species No of specimens | Shannon_H Shannon_E
Cincin 75 9 243 1.58 0.54
Dagkaraagag 107 7 178 1.24 0.49
Bascayir 340 10 2314 1.20 0.33
Asagikayaak 376 10 816 1.47 0.43
Cariklar 454 8 119 1.64 0.64
Cumayam 574 9 114 1.13 0.34
Ortakayacik 655 8 141 1.66 0.66
Akgakoy 780 7 186 1.17 0.46
Karakoy 830 5 60 0.80 0.44
Karatepe 840 12 2541 1.35 0.32

and Asagikayacik) located in 200-400 m altitudinal range. In the
studies conducted in Aydin province, Davies (41) found P. tobbi as
dominant species with a rate of 28.66% by LTs while Ozbel et al.
(18) reported it as the third dominant species with the ratio of
12.1% by STs. In Gukurova plain, sand fly activity starts in the
beginning of May and ends in October. Phlebotomus tobbi and
other sand fly species reach two peaks in August and September,
and most of P. tobbi specimens were collected in 100-199 m
altitudinal range (33). In our study region, we observed two peaks
in June and September while the activity period was similar to
the previous study (33) that is probably due to similar climate and
altitudinal range.

P.sergenti and P. similis are sister species that are showing allopatric
distribution in Old World countries. Significant morphological
variation has been reported among P. sergenti populations found
in Old World countries, and both species have been reported only
in Turkey with differences in their distribution areas. Phlebotomus
sergenti and P. similis are previously reported as proven vector
species of L. tropica in the southeastern and western parts of
Turkey, respectively (18,26,45). Phlebotomus similis is found
in Europe in Greece (46) and Albania (47) and is thought to be
a potential vector of ACL. However, in a study conducted with
molecular barcoding (coxI gene region), it was stated that none
of the P. sergenti samples examined in western Turkey matched
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Table 5. Species diversity of caught sand flies according to the
collection months

Months R o.f LI o'f Shannon_H | Shannon_E
species | specimens

June 2009 | 11 414 1.88 0.59

July 2009 | 12 350 2.18 0.74

July 2009 12 874 1.74 0.47

August

2009 10 974 1.65 0.52

August

2009 12 459 1.86 0.53

September

2009 11 1304 1.20 0.30

October

2009 9 304 0.89 0.27

April 2010 |2 7 0.59 0.90

May 2010 6 41 1.02 0.46

June 2010 | 12 973 1.78 0.49

July 2010 11 1009 1.60 0.45

the samples obtained from Crete, therefore, the existence of
previously reported P. similis species is controversial (36). Since
molecular analyzes were not performed in this study, we preferred
to report it as P. sergenti s.I. Phlebotomus sergenti s.I. was found
in all localities in our study, it constituted 4.51% (n=303) of the
total species collected from the study area, and it was recorded
in Akg¢akéy (780 m) locality with a maximum abundance of 38%
(n=116). While Davies (41) reported this species as P. similis with a
rate of 5.65%, and Ozbel et al. (18) reported it as dominant species
(20.33%) and evaluated it as a possible vector of L. tropica in the
same area. This species showed two peaks in June and the end of
July in the study area. In any case, the detection of this species
in all localities in the study area was considered as a finding of
increased transmission risk of the parasite in these areas.

The anthropophilic species P. alexandri showing wide distribution
from Spain to China and Africa (7) is a confirmed or probable
vector species of L. donovani and L. infantum in China (48) and Iran
(49), respectively. In Turkey, this species was previously notified
from almost all VL and CL endemic areas where fauna studies were
performed (18), but it is dominant species only in one CL endemic
town, Silifke in Mersin Province (50). Phlebotomus alexandri
remains an important species as a probable vector species of L.
donovani in Turkey especially after detecting CL and VL cases
caused by L. donovani in Turkey (51). Phlebotomus alexandri was
found with the ratio of 1.1% (n=6) by STs in this area previously
(18). In the present study, we collected 110 and 176 specimens

(4.26%) by light and STs, respectively. The dominancy (n=189)
was detected in Bagcayir village located in 340 m a.s.l. Most of
leishmaniasis vectors detected in the present study showed two
peaks in June/July and September while only P. alexandri showed
three peaks in June, the end of July and September.

The certain vector of ZCL, P. papatasi has the widest geographical
distribution among Old-World sand fly species (45). It has also
wide distribution throughout Turkey (https://www.kisa.link/
PfvY) with dominancy in a highly endemic area of ACL, Sanlhurfa
province (26,30). In the present study, we found this species in
all altitude ranges with a total of 395 (5.88%) specimens. It is
showed two peaks in June and the end of July in our study area.
The seasonal activity of P. papatasi was also investigated in one
CL and one VL endemic area. While the Mediterranean climate
seen in Qukurova CL endemic areas and has an average altitude
of 200-250 m, is similar to our study area, a completely different
continental climate is observed in Kars province in a VL endemic
area having 2000 m average altitude. It has been determined that
the seasonal activity of P. papatasi has one or two peaks between
June and September in different localities in Cukurova (32,33).
On the other hand, due to the short active season of sand flies
in Kars province, P. papatasi had peaked only in August (52). In
a meta-analysis examining 36 studies published between 1994
and 2017 on the seasonal activity of P. papatasi conducted in 61
localities in 15 countries in the Old World, it was found that the
seasonal activity begins in May and peaks two times between
June and September in almost all of these countries. It is stated
that three peaks are observed in some localities in the Middle East
countries where the active season lasts longer due to the favorable
temperature (53). In our study area, it was observed that P. papatasi
had two peaks in the middle of June and at the end of July. Sand
fly fauna studies showed the presence of P. papatasi in almost all
CL endemic areas of Turkey. For this reason, the distribution and
nocturnal/seasonal activity of P. papatasi are now more important
for Turkey in relation to the increasing autochthonous CL cases
caused by L. major.

Diversity indices for sand flies have been used by many
researchers (28,33,54). Diversity index was also used in our study,
and the results showed that although P. major s.I. (n=2039) was
the dominant species, P. sergenti s.I., a possible vector of CL in
the area, was more evenly distributed in Aydin Province than
other species. The Shannon-Wiener index (H) indicated no high
significant difference between the diversity and abundance of
sand fly species distribution in different altitudes (Table 6).
Evenness degree and species diversity reached maximum values
at 800-1000 m and 0-200 m by light and sticky trap collections,
respectively.

Phlebotomus sergenti s.I., P. major and P. tobbi were found in all
localities. Karatepe village (840 m) where all 12 species were

Table 6. Species diversity according to the altitudinal range by both types of traps

Altitude (m) No of species No of specimens Shannon_H Shannon_E
LT ST LT ST LT ST LT ST

0-200 7 9 147 274 1.29 1.65 0.52 0.58
200-400 10 10 1951 1179 1.26 1.40 0.35 0.40
400-600 8 10 149 84 1.35 1.73 0.48 0.56
600-800 8 8 220 107 1.41 1.52 0.51 0.57
800-1000 7 12 316 2285 1.34 1.19 0.54 0.27
LT: Light trap, ST: Sticky trap
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found, is in the only locality with both high number of species
and specimens. On the other hand, the Shannon index showed
the highest species diversity in Ortakayacik (655 m) and Cariklar
(454 m) villages. Regarding sand flies belonging to Sergentomyia
genus, S. dentata was the dominant species, and according to the
Shannon index, the species diversity was observed in S. minuta
the most according to the villages.

CONCLUSION

In our study, nine and three sand fly species belonging to the
Phlebotomus and Sergentomyia genera were identified, respectively.
Phlebotomus tobbi, P. major s.1. and P. sergenti s.L., which are possible
or proven vectors of L. infantum and L. tropica have been found
in the Aydin Mountains and its environs and contribution to the
previous fauna studies has been made. It was found that these
three dominant species were active for seven months between
April and October, P. sergenti s.I. was intense in the altitudinal range
of 400-600 m in July while P. major s.I. and P. tobbi were intense
in the altitudinal range of 200-400 m in September. These results
are important in terms of revealing the time intervals in which the
infection in the region is more, months for intense vector control
efforts and appropriate vector control strategy to applied.
Theresults of this study and previous studies show that the activity
of sand flies starts in April in Turkey, especially in leishmaniasis
endemic areas where the Mediterranean climate is dominant and
ends at the end of September after the populations of different
species reach one or two peaks depending on the temperature. In
the endemic areas located in high altitudes where the continental
climate is dominant, it has been determined by studies that the
populations can reach only one peak. However, it should be noted
that the climate may change every year, and the possibility of
seasonal activity of sand flies being slightly different should not
be ignored. In addition, it should not be forgotten that the risk of
transmission of the parasite may be high when populations show
peak(s).
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A Case Report
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ABSTRACT

Human cysticercosis is an emerging infection caused by the larvae of Taenia solium (Cysticercus cellulosae). The most common sites
for cysticercosis are the central nervous system, subcutaneous tissues, eyes, and muscles. Isolated intramuscular cysticercosis
without brain involvement is rare and only a few reports are available in children. Here, we report two children with isolated
intramuscular cysticercosis who presented with the swellings that were diagnosed by ultrasonography and fine-needle aspiration
cytology. Both of them responded well to steroids and albendazole treatment, showing a complete resolution of the swelling.
Keywords: Intramuscular cysticercosis, ultrasonography, fine needle aspiration cytology, albendazole

0z

Insan sistiserkozu, Taenia solium larvalari (Cysticercus cellulosae) nedeniyle ortaya ¢ikan bir enfeksiyondur. Sistiserkoz i¢in en
sik goriilen bolgeler merkezi sinir sistemi, deri alt1 dokular, gozler ve kaslardir. Beyin tutulumu olmaksizin izole intramuskiiler
sistiserkoz nadirdir ve ¢ocuklarda sadece birkag olgu raporu mevcuttur. Biz burada, sisliklerle bagvuran, ultrasonografi ve ince igne
aspirasyon sitolojisi ile teghis edilen izole intramuskiiler sistiserkozlu iki ¢cocugu sunuyoruz. Her ikisi de iyi seyretmis, steroid ve
albendazole iyi yanit vererek sislik tamamen ¢ozillmusgtir.

Anahtar Kelimeler: intramuskiiler sistiserkoz, ultrasonografi, ince igne aspirasyon sitolojisi, albendazol

INTRODUCTION CASE REPORTS

Throughout the globe, cysticercosis is the most Case 1

common parasitic infection and the estimated
P A 12-year boy from muslim religion presented with

a swelling of the right anterior axillary fold of about
2 months duration. The swelling was well defined,

prevalence is more than 50 millions (1). Cysticercosis,

an emerging infection caused by encysted larvae
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of Taenia solium (2). It can involve any tissues and
the most common sites are central nervous system,
subcutaneous tissues, eyes, and muscles (2). In a study
done by Ghimire et al. (1) out of 27 cases only 2 cases
were below 15 years of age. Isolated intramuscular
cysticercosis without brain involvement is rare and
only few case reports are available in children (1). We
are reporting 2 children presenting as intramuscular
cysticercosis without brain involvement and both of

them responded to albendazole.
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nodular, non-fluctuant, non-tender and measured
about 2x2 cm clinically. The overlying skin appeared
normal (Figure 1A). Child did not have cough, fever,
or tuberculosis. There was no history of contact
with tuberculosis. Other systems
was unremarkable. Complete hemogram and stool
microscopy were normal. Ultrasonography (USG) of
the lesion showed a well-defined 1.1x1.0 cm sized
hyperechoic lesion with hypoechoic rim within the

examination

bulk of the pectoralis major muscle at the right
anterior axillary fold (Figure 1B). Magnetic resonance
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imaging (MRI) brain was normal. Fine needle aspiration cytology
(FNAC) smear shows histiocytes, epitheloid cells, many foreign
type giant cells along with structures resembling cysticerus.

Case 2

A 10-year non-vegetarian boy from hindu religion presented
with a swelling of the right middle forearm since one month.
The swelling was well defined, non-fluctuant, non-tender and
measured about 1x2 cm. The overlying skin appeared normal
(Figure 2A). Child did not have cough, fever, or tuberculosis.
There was no history of contact with tuberculosis. Other systems
examination was unremarkable. Complete hemogram and stool
microscopy were normal. Ultra sound revealed well defined lesion
measuring 13.6x6.8 mm in the intramuscular part of middle
forearm. Cystic lesion measuring 6.8x4 mm with an eccentric
calcified nodule noted within the lesion (Figure 2B). MRI brain
was normal. FNAC smear shows histiocytes, epitheloid cells, good
number of eosinophils along with fragments of wispy acellular
eosinophilic material of cysticerus present.

Both of them were started on 2 mg/kg/day of oral prednisolone
and 15 mg/kg/day of oral Albendazole. Prednisolone was given
for first 7 days and albendazole was given for 15 days. On follow-
up the swellings disappeared.

DISCUSSION

In many developing countries of the world cysticercosis has
become endemic and causing major public health problem (1).
Eventhough the exact figures of cysticercosis are not known in
India, occurrence is alarmingly high (3). In rural India, the sero-
prevalence of cysticercosis is 22.4% and it increases with age (3).
Even in vegetarians, cysticercosis is equally common, probably
due to faecal contamination of water and improperly washed
uncooked food (4,5). Due to religious restriction, muslims do
not consume pork, however one of our child is a muslim boy
(4). Probably he must have acquired through other means like
contaminated uncooked food. In a study from India out of
15 patients seven were vegetarians (5). Children commonly
suffer because of fomite infection (1,2). Isolated intramuscular
cysticercosis without involvement of the brain is rare and often
present a difficult diagnostic challenge to the treating physician
(1,2,4,6). However, in both our cases MRI brain was performed
and there was no involvement. There is wide spectrum of
clinical presentations. It can be asymptomatic or can present
with painful, tender swellings and this depends on the site,
number and the associated inflammation of the cysts (1,2).
The most common presentation of soft tissue cysticercosis is

Figure 1. A) Well defined, nodular, swelling in the pectoralis
major muscle, B) Sonography showing a well-defined 1.1x1.0
cm sized hyperechoic lesion with hypoechoic rim within the
bulk of muscle

lump in the upper limbs (1,3). Involvement is more common
seen in head, neck, trunk and upper extremity. Usually fever
is absent (2). There was no relation between the symptom
and size of the lesion in a study from Nepal (1). There are
three types of clinical presentations of muscular cysticercosis:
myalgic myopathic type; the nodular or mass like type; and the
pseudohypertrophy type (2). Death of the cyst and leakage of
fluid leading to inflammation leads to myalgic type of muscular
cysticercosis. Cystic degeneration and intermittent leakage of
fluid slowly over time causes a chronic inflammation; leads
to collection of fluid around the cyst producing a mass which
in turn causes nodular type or pseudotumor type of muscular
cysticercosis (2). Both the cases belong to nodular type in our
series. Out of 17 cases muscles of the upper extremities were
involved in ten cases but none of them had pectoralis majour
muscle involvement (1).

Living cysticerci escape immune recognition, therefore does
not cause inflammation (2). So clinically it remains silent.
But it can causes signs or symptoms depending upon the cyst
location and size (2). Leakage of fluid from the cysts after the
larval death, induces a vigorous acute inflammation. Therefore
acute inflamation produce symptoms like local pain and myalgia
depending on the anatomic location (2).

Differential diagnosis of intramuscular cysticercosis include
intramuscular abscess, epidermoid cysts, neurofibromas,
neuroma, lipomas, pyomyositis, pseudoganglia, myxoma,
sarcoma, cold abscess or tuberculous lymphadenitis (2,4,6,7).
Clinically, cysticercosis was misdiagnosed as lipoma in 11 out of
27 cases in a study from Nepal (1).

High-resolution sonography is quick, cheap, non-invasive, non-
ionizing, easy to perform with minimum patient discomfort
(2,5). Cystic lesions can be effectively evaluated by sonography
and this unique quality provide good chance with good accuracy
to diagnose extra-cranial cysticercosis (8). On sonography
intramuscular cysticercosis has the appearance of an eccentric
echogenic scolex, which is a characteristic feature (2). Four types
of intramuscular cysticercosis occur on sonography. The first
type is due to death of the larva which leads to cysticercus cyst
with the surrounding inflammatory mass. Second type occur
because of leakage of fluid which causes is an irregular cyst
with very minimal fluid on one side. The eccentric echogenic
protrusion from the wall due to the scolex is not seen within the
cyst. This kind of look on sonography may be due to escape of

Figure 2. A) Swelling in the middle forearm since one month,
B) Sonography showing well defined lesion measuring 13.6x6.8
mm in the muscle and cystic lesion measuring 6.8x4 mm with
an eccentric calcified nodule noted within the lesion
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scolex outside the cyst or due to partial collapse of the cyst. Third
type occurs due to chronic inflammation around the cyst. In this
there is typical cysticercus cyst containing the scolex, situated
eccentrically along with large irregular collection of exudative
fluid within the muscle which resemble intramuscular abscess.
The characteristic feature in all these three patterns is that of the
cysticercus itself. Cysticercus cyst visible as an oval or round well-
defined lesion with an eccentric echogenic scolex in it. Type fouth
is a calcified cyst which looks as multiple elliptical calcifications
in the soft tissue (2). USG of first child showed a well-defined
1.1x1.0 cm sized hyperechoic lesion with hypoechoic rim within
the bulk of the pectoralis major probably of second type. Ultra
sound of second case revealed well defined lesion containing
cysticercus cyst with an eccentric calcified swelling noted within
lesion probably of third type with calcification.

In a study by Naik et al. (5) the commonest ultrasound appearance
of myocysticercosis was that of third type (an eccentrically situated
typical cysticercus cyst with a scolex along with collection of
exudative fluid within the muscle which resemble intramuscular
abscess). The next common appearance was classical cysticercus
cyst with a scolex within and surrounding mild edema without
abscess. Irregular cysticercus cyst without scolex within along
with surrounding minimal fluid on one side of the cyst due to
leakage of fluid is the least common type (5).

In a study from Nepal sonography could suggest cysticercosis in
24 cases out of 27 cases (1).

To diagnose soft tissue cysticercosis, FNAC is a good diagnostic
tool (7,9). But as it is invasive method, cysticercosis can be
diagnosed by imaging techniques (7,10). FNAC of the swelling
showed histocytes, epithelioid cells many foreign body giant
cells along with few structures of cysticercus in our cases. Small
broken parts of parenchyma and cuticle of larvae highly indicative
of cysticercosis (1). Ghimire et al. (1) concluded that FNAC and
histopathological assessment is advisable in the diagnosis
muscular cysticercosis if there is diagnostic dilemma. Fine-
needle aspiration cytology is a rapid, safe, cheap, and reliable
investigation which may preclude the need biopsy and useful in
reaching a preoperative diagnosis (2,4).

Both children were treated with albendazole for 15 days along
with prednisolone for a week. They responded well with respect
to size and pain. Decision regarding the treatment depends on
various factors like clinical features, site of involvement, number,
stage, and size of cysts (2). Treatment choices include drugs,
surgery or wait and watch (2). Both medical and surgical line of
management have been found to be beneficial, therefore choice of
treatment should be individualized (2).

CONCLUSION

Eventhough solitary myocysticercosis is rare in children, high
index of suspicion should be kept in a child with an intramuscular
swelling irrespective of the religion. High resolution sonography is
useful non-invasive diagnostic modality to arrive at the diagnosis.
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A Rare Case of Oral Myiasis Caused by Phormia
regina (Meigen) (Diptera: Calliphoridae) in an
Intubated Patient
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ABSTRACT

Myiasis is the infestation of tissues with living larvae. Oral myiasis is an extremely rare form of the disease, with open mouth,
unconsciousness, and poor oral hygiene being the predisposing factors. It is generally observed in the tropics or subtropics, as well
as rural places with low socio-economic income. Mechanical removal and ivermectin are frequently used as treatments. Herein, we
present a case of oral myiasis in a 69-year-old male intubated patient with myocardial infarction. Multiple larvae were observed in
the mouth and mechanically removed. With the microscopic investigation, the larvae were identified as Phormia regina (Meigen)
(Diptera: Calliphoridae), which is extremely rare globally. For preventing oral myiasis, good patient care, good sanitary practice for
oral health, efficient treatment of dental diseases, and fly population control, usage of masks for the risk groups are recommended.
Keywords: Myiasis, oral, Phormia regina, intubation, larvae

0z

Miyazis, canh larvalarin doku infestasyonuna verilen isimdir. Oral miyazis hastaligin olduke¢a nadir gérillen formudur. Predispozan
faktorler acik agiz, biling kayb: ve kétu agiz hijyenidir. Genellikle tropik ve subtropik bolgelerde ve diisiik sosyo-ekonomik seviyeli
karsal kesimlerde gérilmektedir. Tedavi i¢in mekanik temizleme ve ivermektin kullanim tercih edilmektedir. Burada, 69 yasinda
entiibe bir miyokard infarktusii hastasinda oral miyazis olgusu sunulacaktir. Hastanin agzinda ¢ok sayida larva tespit edilmis ve
mekanik olarak temizlenmistir. Mikroskopik inceleme sonucu larvalar oldukea nadir bir tiir olan Phormia regina (Meigen) (Diptera:
Calliphoridae) olarak tespit edilmistir. Oral miyazisin énlenmesinde, hasta bakimi, agiz saghg: bakim, dis hastaliklarinin etkin
tedavisi, sinek popiilasyon kontrolii ve riskli gruplarda maske kullanimi énerilmektedir.

Anahtar Kelimeler: Miyazis, oral, Phormia regina, entiibasyon, larva

INTRODUCTION Oral myiasis is a rare manifestation of the disease

since the oral cavity is not an appropriate body

Myiasis is the infestation of tissues by living dipterous part for egg-laying. The predisposing factors can be

insect larvae meaning fly (muia) and disease (iasis). It is local or systemic; local factors include incompetent

2
=
[<b)

O

I

oftenly seen in tropical and subtropical areas, since larvae

lips, poor oral hygiene, halitosis, dental diseases,

causing myiasis favor the warm and humid conditions. It nocturnal mouth breathing, facial trauma, ulcer like
generally invades vertebrates but human infestations are lesions and oral carcinoma (2). Systemic factors can
rare but reported, since humans are the accidental hosts be summarized as cognitive difficulties, dementia,
(1). Myiasis is a destructive disease, which requires early cerebral palsy, diabetes, alcohol consumption and
diagnosis and intervention. poor hygiene (3).
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Phormia regina species are the less common causes of human
myiasis among the blowflies (Calliphoridae). These species are
known to be attracted to malodorous suppurating wounds and
especially used in forensic medicine to indicate the postmortem
interval (4). Here we report an oral myiasis case in a 69-year-old,
male, intubated patient with myocardial infarction and cognitive
impairment.

CASE REPORT

A 69-year-old male patient who had granulomatosis with
polyangiitis since 2012 was admitted to the hospital with
complaints of coughing, fatigue and swelling of the feet. The
patient was from low socio-economic background and residing
in a rural area of Turkey. He had nodular lesions in both lungs
and chronic renal failure (Stage V). There was no evidence of an
upper respiratory tract involvement though he had poor oral
hygiene. During his follow-up, the patient developed dyspnea
and chest pain. The arterial blood gas analysis at room air was
as follows: pH: 6.9, pO,: 80 mmHg, pCO,: 26 mmHg, HCO,: 4.1
mEq/L and lactate: 12.2 mEq/L. The patient was then intubated
and mechanical ventilation was started. Further investigations
revealed highly elevated cardiac markers and thus, he was
diagnosed with non-ST elevation myocardial infarction. Ten days
after hospitalization and one day after intubation, multiple larvae
were seen crawling in patient’s oral cavity. The larvae were initially
mechanically removed and then the oral cavity was flushed with
3% saline. Some of the larvae were delivered to the parasitology
laboratory for classification.

Two larvae were sent to Ankara University Veterinary Faculty,
Parasitology Laboratory. The size was investigated with stereo-
microscope Zeiss (Stemi 2000-C). It was dissected under stereo-
microscope and a slide is prepared with canada balsam. With the
microscopic investigation of cephalopharyngeal skeleton and
posterior peritreme under stereo-microscope Leica (S8APO), it
was identified as Phormia regina (Meigen) (Diptera: Calliphoridae)
Phase 2 and 3 (5-8) (Figure 1, 2). Since it was brought within
saline solution, adult forms could not be obtained.

Then the patient was consulted to the department of
otorhinolaryngology for further management. Fiber optic and
detailed physical investigations were performed but no more

Figure 1. The size of the larvae

larvae were detected in the oral cavity, nose or ear. Larvae did not
appear again in the follow-up.

DISCUSSION

Oral myiasis an uncommon manifestation of the disease and
generally requires certain predisposing factors as poor oral
hygiene and factors causing an open mouth, and neurological
deficits. In our case the patient is intubated and unconscious. He
was coming from a rural area of Turkey with a warm and humid
weather where many farms are located which can attract various
endemic insects and parasites. In addition, social vulnerability
and poor sanitary conditions are common in rural areas of Turkey.
A number of oral myiasis cases were reported in Turkey. A nine-
year-old boy who is intubated because of pneumoniae, and who
has poor oral hygiene was infested by Lucilia sericata (9). Two cases
of Sarcophaga spp. were reported; an 82-year-old woman with oral
squamous cell carcinoma (10) and a 15-year-old male patient with
tuberculosis meningitis (11). Two children one healthy and one
with chronic periodontitis were infested by Wohlfahrtia magnifica
(12,13). Two reports of Diptera: Calliphoridae family defined
an intubated unconscious patient and a farmer with poor oral
hygiene (14,15). Arslan et al. (16) also reported a gingival myiasis
of a 2-year-old boy with dental caries and poor oral hygiene.
Hypoderma bovis larvae were removed in a child’s oral cavity with
poor oral hygiene (17).

Phormia regina species are uncommon cause of myiasis, which
is known to cause a facultative disease especially infestations
on necrotic dermal lesions (18). Two cases of oral myiasis in
hospitalized patients were reported from Iran (19). The first
report was made in 1975 from Quebec in a patient with traumatic
dermal myiasis (20). Others were wound myiasis (21-24), ulcers of
chronic psoriasis (25), and necrotic scalp myiasis (26).

Myiasis is treated by mechanical evacuation with clinical forceps
or surgical debridement; ivermectin which results in the palsy and
death of the parasites (27), phenol, turpentine oil, chloroform or
nitrofurazone spray (27,28). Prevention is based on applying fly
population control strategies, practicing good sanitary care. The

‘

Figure 2. A) Cephalopharyngeal skeleton of 2" instar larvae.
B) Cephalophrayngeal skeleton and anterior peritreme of 3
instar larvae. C, D) Posterior peritreme of 2*¢ and 3% instar
larvae
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avoidance of oral myiasis includes good oral hygiene, efficient
treatment of dental diseases and usage of masks in patients with
lip incompetence (28).

Information: This case report was presented as a poster at 10
Balkan Congress of Microbiology (16-18 November 2017 Sofia,
Bulgaria).
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ABSTRACT

Hydatid cyst is a zoonotic disease that can affect multiple organs and is difficult to diagnose and treat. Spinal hydatid cyst (SHC) is
arare hydatid cyst involvement observed in 1% of all cases. It can induce various neurological symptoms depending on the region
of the involvement. Paraplegia is one of the most prevalent neurological symptoms. In this case report, a 63-year-old male patient
with bilateral lower extremity paraplegia was operated on by neurosurgery and diagnosed with SHC at the level of Th 11 vertebra
in the pathological examination of surgically removed materials. Thus, we aimed to emphasize the significance of pathological and
microbiological examination in the differential diagnosis of spinal disorders.

Keywords: Spinal hydatid cyst, hydatidosis, echinococcosis, paraplegia, albendazole

0z

Hidatik kist, cesitli organ tutulumlarina neden olabilen, teghisi ve tedavisi zor olan zoonotik bir hastaliktir. Spinal hidatik
kist (SHK), tum olgularin %1’inde gériilen nadir bir hidatik kist tutulumudur. Tutulumun yerine bagh olarak ¢esitli nérolojik
semptomlara neden olabilir. Parapleji, bu nérolojik semptomlarin en yaygin olanlarindan biridir. Burada, bilateral alt ekstremite
parapleji nedeniyle beyin cerrahisi tarafindan opere edilen ve cerrahi olarak ¢ikarilan materyallerin patolojik incelemesinde T11
seviyesinde SHK tanisi konan 63 yasinda bir erkek hasta olgusu sunulmaktadir. Biz bu olgu ile, omurga hastaliklarinin ayirici
tanisinda patolojik ve mikrobiyolojik incelemenin énemini vurgulamay: amagladik.

Anahtar Kelimeler: Spinal kist hidatik, hidatidoz, ekinokokkoz, parapleji, albendazol

INTRODUCTION
Hydatid cyst (CH), Cystic echinococcosis, hydatidosis

been in the notifiable infectious disease category
in our country since 2005, there are approximately
500 notifications annually. The number of cases

or hydatid disease is a zoonosis caused by the larval reported to the Turkish Ministry of Health between
stage of Echinococcus granulosus or E. multilocularis 2008-2012 is 3006; according to the Social Security
and occurs worldwide. Although disease is common Administration data Republic of Turkey in this period,
and on the notifiable list of diseases in our country, the number of surgical procedures for these infections
its incidence is not fully known because it can remain reported as 12556 (1,2). Echinococcus granulosus lives

asymptomatic for years and is on the notifiable list of
diseases. Most of the epidemiological data is based on
reported cases, hospital records and studies based on
serological methods and does not reflect the truth.
Also, the absence of disease in most seropositive
cases limits the value of studies based on serological
test results. Although group C disease reporting has

] Received/Gelis Tarihi: 30.01.2021 Accepted/Kabul Tarihi: 29.10.2021

in the intestines of hosts such as dogs and wolves.
It is swallowed by intermediate hosts and thrown in
the fecal material; disease occurs in humans by eating
animals such as sheep, cattle and goats or by accident.
Contamination occurs through eating contaminated
food without cooking, drinking water and breathing.
It may involve all organs (kidney, spleen, brain,
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musculoskeletal and heart), especially the liver and then the
lungs (3,4). While 0.5-2.0% of all reported cases occur in the
musculoskeletal system, 50% of the cases are spinal hydatid cysts
(SHO) (4).

In this case report, it was aimed to emphasize the importance
of CH that although rarely, can cause spinal involvement, cause
paraplegia, and should be considered in the differential diagnosis
of undiagnosed mass lesions, especially in cystic structures.

CASE REPORT

A 63-year-old male patient living in rural area and dealing with
animal husbandry, was admitted to the neurosurgery outpatient
clinic of our center due to loss of bilateral lower extremity
strength for the last one month and complete motor function
loss, paraplegia and immobilization that developed in the last
one week. He had been describing swelling in the back area for
3-4 years. It was learned that the swelling was tried to be excised
with local anesthesia as pre-diagnosis of lipoma, but it was
not successful. He had known diagnoses of diabetes mellitus,
hypertension, chronic obstructive pulmonary disease, previously
cerebrovascular disease and carotid artery stenosis. Vital signs at
first admission was normal, except oxygen saturation was 98%
under nasal O, treatment at 3 Lt/min. Physical examination
revealed a distinct, painless swelling in the thoracolumbar region,
which could be detected by inspection and palpation. In his
neurological examination, bilateral paraplegia was found in the
lower extremities, but no motor deficit in the upper extremities.
The patient had urinary and fecal incontinence. On his chest
examination revealed bilateral expiratory wheezing in both lungs.
Laboratory test results in the patient’s first application were
normal expect white blood cells count with 14.500/mm?.

In thoracic (Th) magnetic resonance imaging (MRI) before
admission and in Th computed tomography (CT) taken at our
center, extradural mass lesions at Th 10-11 levels, initially thought
to be compatible with metastasis, involving the dorsal colon,
right pedicle and lamina and soft tissue densities were observed
(Figure 1). In abdominal CT there was a hypodense cystic mass
lesion with necrotic, hyperdense calcific foci extending towards
the spinal canal and invading the spinal cord at the level of the
Th 11 vertebra, originating from the right posterolateral part,
causing bone destruction in the vertebral corpus and posterior
elements, extending from the inferior to the right lower quadrant
in the thorax, invading the paravertebral muscle groups.

As a result of the imaging, the differential diagnosis was
considered to include SHC, and the indirect hemagglutination
(IHA) test for CH was requested and it was found positive at
1/1280 titer. After this stage, the patient was consulted in terms
of treatment recommendations and preoperative evaluation.
With the pre-diagnosis of CH, we recommended that albendazole
2x400 mg/day (oral) treatment be initiated and the operation was
postponed for two weeks.

Rose Bengal, wright, wright containing anti-human globulin
(coombs wright), 2-mercaptoethanol, VDRL-RPR, quantitative
VDRL, Treponema pallidum hemagglutination, heterophile
antibody, acid resistant bacteria staining by Erlich Ziehl Nielsen
technique tests were requested in terms of some other infective
diseases that should be considered in the differential diagnosis
while preoperative preparations were made. These examinations
were negative.

The patient was operated approximately 3 weeks after his first
admission. White membrane cysts draining spontaneously at
intra-operative Th 11 level were seen. It was observed that the
cysts destructed the Th 11 vertebral right lamina, the right
facet joint and the right rib and went deep enough to almost
reach the pleura. Appropriate samples were taken from these
cysts and frozen for examination, pathology and microbiology.
The cysts were cleaned with appropriate washing and excision,
after the hemovac drain was placed, patient was closed and the
operation was terminated. Frozen examination was evaluated
as compatible with CH. A diagnosis of CH was made in the
pathological examination of the bone biopsy abortion material
sent intraoperative afterwards (Figure 2, 3).

The patient was consulted to us for discharge on the postoperative
9% day. In the postoperative period, the patient’s paraparesis
continued and was still immobile. The wound looked clean. The
patient, who had been receiving albendazole 2x400 mg/day
(oral) treatment for 28 days due to CH, was discharged with the
recommendation of outpatient follow-up. In the outpatient clinic
visit 1.5 months later, CH IHA test titer decreased to 1/320.
Continuation of his current treatment was recommended. He was
called for control again 15 days later. In the next period, detailed

Figure 1. Extradural cysticlesions at Th10-11 levels (vertebral

MRI)
Th: Thoracic, MRI: Magnetic resonance imaging
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information was given to the patient about the necessity of
regular serology and imaging follow-up for CH every 3-6 months.

DISCUSSION

Although CH disease often causes liver and lung involvement, it
may rarely (1-2%) cause bone involvement. The incidence of the
disease is very low due to the accumulation of Echinonococ larval
forms filtering from the liver/lungs into bone tissue. Vertebral
involvement has also been shown in 45-50% of patients with
bone involvement (1-5). Among the Echinococcus species, E.
granulosus is the most common form, while E. multilocularis causes
rare alveolar form. Since they can invade the neighboring tissue
where they are located, they often misdiagnosed as carcinoma or
sarcoma. Also, sometimes parts of the parasite can metastasize to
distant areas. Initial imaging studies are often highly suspicious
for carcinoma or sarcoma (4). The first SHC case was reported
in 1948, and reports of cases continue worldwide today. It was
suggested that; if a patient had involvement in any area other
than liver or lung, other organs should be scanned by imaging
methods (5). Paraplegia has been reported in 66-70% of cases
with vertebral involvement (4,6). In a pooled analysis by Suntur
and Cavus (7); 86 cases of SCH from our country were examined.
48 (56%) of the cases were male, the mean age was 36.4+16.8 (8-
73 years) years. The most common complaints were back pain
(83%), walking difficulty (47%), urine and/or stool incontinence
(27%) and numbness in the legs (22%). In the case presented,
there was bilateral paraplegia and complete motor function loss
were found in the lower extremities, similar to the literature. A
suspected image of metastasis or SCH was detected in the MR and
CT examinations of the patient.

Neumayr et al. (8) analyzed the SHC literature reported between
1965 and 2012, in a review study that included 189 publications
in which 367 publications were reviewed. As a result of the
analysis, it was reported that the mean age was 35 years (3-77),
and the prevalence was higher (56.9%) especially in male patients.
The presented case was also 63-year-old male patient.

The most common locations of spinal HC are the Th region
(range 45-50%), followed by the lumbar (range 20-39%), sacral
(20%) and cervical (10%) areas. The reason for the involvement

)
2

I

Figure 2. The germinative membrane and scolexes seen in the

in the Th and lumbar regions is thought to be due to the intense
local vascularization and the rich blood circulation of the spongy
vertebral bones. The presented case also had Th 11 involvement.
Often specific in routine laboratory tests changes are not seen in
CH cases. Often liver function tests detected as normal or rarely
may increase the level of transaminases and cholestasis enzymes
due to biliary tract involvement (9). No abnormality was found
in our patient’s laboratory examinations other than serology.
Laboratory tests, immunological methods and radiological
imaging methods are used for diagnosis. Secondary infection
in the cyst can develop; may be fistulized to neighboring organ;
allergic reactions may develop due to the allergen content of the
cyst (9). The diagnosis of the presented patient was made both
serologically, radiologically and pathological examination of the
the tissues taken peroperatively.

In the differential diagnosis of SCH, pathologies such as pyogenic
infections, tuberculosis, metastatic malignancies, fibrous
dysplasia, multiple myeloma, giant cell tumor and enchondroma
should be considered (4-6). No abnormality was found in the tests
performed for the differential diagnosis of the presented case.
Braithwaite and Less (6), stated according to their radiological
involvement; SCHs divided into 5 groups as intramedullary,
intradural extramedullary, extradural, vertebral, and paravertebral
involvement that spread to spinal structures. While the first 3
groups are extremely rare, the last two groups affect spinal neural
structures and are common. In our case, the involvement was
primarily in the spinal region and other examinations performed
and no other organ involvement was detected.

SHC usually progresses with dorsal vertebral involvement and is
mostly multiple involvement. In spinal involvement, the vertebral
corpus is initially involved, usually through a port-venous shunt.
Echinococcus embryos grow multilocular in vertebral bodies,
causing tumor-like infiltration and damage. Subsequently, it
invades the pedicle and lamina. Finally, it spreads across the
cortex to surrounding soft tissues and bone structures (4-6). CT
and MRI findings of presented case were typical for SCH.

SHC infection may cause various symptoms such as pain, sensory
defects, motor loss, neurogenic bladder, and bowel dysfunction,
Paraplegia depending on the region it is involved due to direct

microscopic examination of the bone biopsy material

Figure 3. Mature bone trabeculae and germinative membrane
between them
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compression of the cyst, ischemic changes, or invasion of the cyst
which is one of the most serious complication of the disease. In
studies conducted, mortality was reported as 14-58% in cases
with paraplegia, and the mean survival time after diagnosis
was found to be 5 years. In our case; at the Th level, extradural,
multiple cystic lesions destructing the dorsal column, right
pedicle and lamina of the vertebra and invading the paravertebral
muscle groups were detected. In his clinic, he had been describing
loss of lower extremity muscle weakness and also incontinence
for the last month and complete motor loss for the last week.
There are case reports of recurrence even with medical or surgical
treatment. Albendazole and 6 month treatment duration was
the most preferred treatment protocol in our country, but even
despite the medical treatment, 51% of the patients have at least
one relapse was observed (5,7,10). For example, Diktasg et al. (5)
reported a 70-year-old male case who was operated 11 times for
a CH with pelvic and spinal involvement. El-On (10) reported;
a 53-year-old male patient with a severe destructive lesion of
the L4 vertebral body caused by E. granulosus, who underwent
two operations and was treated continuously with albendazole
followed by albendazole and praziquantel, but no eradication
could not be achieved despite long-term chemotherapeutic
therapy combined with surgery.

Spinal CH treatment is particularly difficult in patients with vertebral
and paraspinal involvement, spinal instability and recurrence. Control
examination, radiology and serology follow-up are required at regular
intervals. Cysts should be removed without rupture during surgery
and the surgical site should be irrigated with hypertonic saline
solution to reduce the risk of recurrence (11). The recommended
duration of anthelmitic therapy is 4-6 months (3,11,12). The
presented case treated with albendazole and operated approximately
two weeks later of treatment. In the postoperative period, inpatient
follow-up and treatment continued for about 10 days. The patient
came for control once on the 15% day after discharge. Serological
regression was detected, but the patient did not have a thorax CT, so
radiological evaluation could not be evaluated. Detailed information
on the necessity of regular serology and imaging follow-up for CHs
was given to the patient at discharge and first check-ups in every 3-6
months. However, the patient did not come back for control after the
first control.

Although this disease is rare worldwide, cases/case series reported
from our country are available in the literature (4,5,9,11-16).
This may be attributed to the fact that our country is one of the
endemic regions for this disease.

In conclusion, SCH is one of the preliminary diagnoses that
should be considered in the differential diagnosis of mass lesions
with vertebral involvement. The importance of early diagnosis
and treatment should be kept in mind for this disease which
usually causes symptoms secondary to compression which can
cause paraplegia and adversely affect the quality of life.
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Dear Editor,

Coronavirus disease-2019 (COVID-19) is still present
big global problem. Finding for effective drug against
severe acute respiratory syndrome-coronavirus-2 is
ongoing. Of several new proposals, ivermectin is an
interesting candidate (1). Clinically, ivermectin is an
effective antiparasitic drug. It is also used as a main
drug for management of filariasis. In some countries,
such as India and Southeast Asian countries, the drug
is currently used for filariasis prophylaxis. However,
there is still a high incidence of COVID-19 in those
countries (2). However, there is still limited data on
area specific rate of COVID-19 in the settings where
filariasis is endemic and ivermectin is regularly used.
Here, the authors discuss on available COVID-19
statistics from an Indochina country, where COVID-19
has been occurred since early 2020.

The local available data from local Ministry of Public
Health on COVID-19 (most update data on 14™ August
2021) are retrospectively analyzed. The focused area
is the northern region of the country, consisting 9
provinces, of which 1 province are classified as an
endemic area of filariasis and ivermectin is locally
widely used for disease control. The association
between incidence of COVID-19 and endemic nature
of filariasisis assessed (Table 1). Based on the analysis,
the incidence of COVID-19 in the province which is
an endemic nature of filariasis is lower than all other
provinces which are non-endemic area of filariasis.
However, from correlation analysis, there is no
significant negative correlation between incidence of
COVID-19 and endemic nature of filariasis (r=-0.209,
p=0.589). This is an interesting observation which
might imply a possible role of routine ivermectin

Received/Gelis Tarihi: 01.09.2021 Accepted/Kabul Tarihi: 29.10.2021

Table 1. Incidence of COVID-19 and endemic
nature of filariasis

Incidence of
Province | Endemic nature | COVID-19
no. of filariasis (case/100,00
local population)
1 No 2.94
2 No 3.51
3 No 1.72
4 No 49.33
5 No 6.95
6 No 4.67
7 No 3.90
8 Yes 1.41
9 No 15.38
COVID-19: Coronavirus disease-2019

medication in the filariasis endemic area. This real
world data might be an evidence to support further
study on role of ivermectin against COVID-19.
Keywords: COVID-19, incidence, filaraisis

Anahtar Kelimeler: COVID-19, insidans, filarezis
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Dear Editor,

Interrelationship between parasitic disease and
Coronavirus disease-2019 (COVID-19) is an interesting
clinical issue. In the recent publication (1), the possible
association between COVID-19 and liver fluke
infestation is discussed. In addition to helminthiasis,
the association between blood parasite and COVID-19
is interesting. Malaria is the important blood parasitic
infection. It is common in tropical area. Regarding
malaria, antimalarial drugs are widely mentioned on
their possible role against COVID-19 (2).

Here, the authors discuss on incidence and coincidence
malaria and COVID-19 in a malarial endemic area

in Indochina. The setting is the second area of the
world which has been affected by COVID-19 since
January 2020. At present (2021), there are more than
1 million COVID-19 cases. Since this area is also an
endemic area of malaria, it is interesting to assess
the incidence of both diseases. Data from a border
province with another Indochina country, Cambodia,
are retrospectively analyzed. In this province (GPS
location 14.87346, 103.67555), malaria is still
important problem. Four from seventeen districts of
this province are considered malarial endemic area.
The incidence of malaria and COVID-19 in year 2021
is presented in Table 1.

Table 1. Incidence of malaria and COVID-19 (year 2021 data from local CDC)

District Malaria endemic Incide.nce of Incidence of ::::;:::::::; COVID
area malaria COVID . .
coinfection

BC Yes 64 2 0

SK Yes 5 7 0

DR Yes 55 2 0

KC Yes 22 10 0

MU No 0 20 0

PS No 0 15 0

CP No 0 16 0

SK No 0 13 0

Ccp No 0 10 0

RB No 0 10 0

KS No 0 10 0

TT No 0 5 0

ST No 0 5 0

SN No 0 4 0

LD No 0 4 0

SR No 0 3 0

NN No 0 1 0

COVID: Coronavirus, COVID-19: Coronavirus disease-2019, CDC: Centers for disease control
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Indeed, the incidence of COVID-19 in the studied malarial
endemic province is significantly less than other areas of the
country. Focusing on details, districts where malaria is endemic
usually have a lower incidence of malaria than the district
where malaria is not endemic. Whether there is any possible
biological mechanism of Plasmodium spp. against severe acute
respiratory syndrome-coronavirus-2 is interesting question.
Also, whether it is an effect of local malaria chemoprophylaxis
is an issue for further researching. However, an interesting
observation is no coincidence of malaria and COVId-19. The
co-infection is reported in some literatures (3,4). However, we
found no coincidence. Based on the local, national prevalence
of malaria and COVID-19 are 3.18 and 0.22 per 100,000 local
populations, respectively (data according to local CDC, https://
ddc.moph.go.th/), coinfection should be possible. Further real-
world epidemiological study for association between malaria
and COVID-19 is recommended.
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