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EDITORDEN

2023 yihinin ilk sayisini 12 6zgtin arastirma makalesi ile lilkemizde yasanan, 10 ili fiziksel olarak etkiledigi
halde butiin Tiirkiye'de hissedilen en bliyiik deprem felaketinin hemen sonrasinda ¢ikarmaktayiz. Bu
felakette Akut donemde yapilmasi gereken islemlerden sonra bizler de Tiirkiye Parazitoloji Dernegi
mensuplari olarak neler yapabilecegimiz konusunda konusmak tlizere anabilim dal baskanlarimiz ile
online bir toplanti diizenlemek istiyoruz. Bu konudaki goruslerinizi bana her zaman yazabilirsiniz.

Ozgiin arastirmalarda tibbi ve veteriner parazitoloji alanlarindan makaleler arasinda; toxoplasmosis
yayginhgi ile ilgili dort makale, Iran'da Trichostrongylus tirlerinin COX7 geni ile molekiiler
karakterizasyonunu iceren bir makale, salyangozlarda F hepatica larval formlarinin yayginhgini
inceleyen bir calismaile insan fascioliasisinde enzimlerle ilgili bir arastirma, kazlarin sindirim ve solunum
sistemindeki helmintlerle ilgili bir makale ve R. rattus'un ektoparazitleri ile bagirsak parazitlerini
inceleyen Iran'dan bir arastirma bulunmaktadir.

Dergimizin ESCI icin de basvurusu yeniden yapilmis olup sonucu beklenmektedir. Bu siirece biiylik
katkisi olan ve gonderilen makalelere 6zveri ile hakemlik yapan, bu sayinin sonunda da listesi yayinlanan
akademisyenlerimize de tesekkiir etmek ve minnetlerimi sunmak isterim.

SCI/SCI-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere
atif yapilmasinin, dergimizin bu endekse basvuru/kabul siirecinde biylk 6nem tasidigini yeniden
belirtmek isterim. Bilim alanimizin en énemli unsurlarindan ve bizleri giiclendiren araclarindan biri
olan "Tiirkiye Parazitoloji Dergisi“nin bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararli
olmasini umuyorum.

Prof. Dr. Yusuf Ozbel
Bas Editor
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HAKKIMIZDA

TARIHCE

YAYIN POLITIKASI

INDEKSLENME

TELIF HAKKI

DIJITAL ARSIVLEME VE KORUMA POLITIKASI

Tarihce

Turkiye Parazitoloji Dergisi (Turkiye Parazitol Derg), Turk
Parazitoloji Dernegi'nin cift-kdr hakemli, acik erisimli
bilimsel yayin organidir. Dergi Mart, Haziran, Eylil ve Aralik
aylarinda olmak Uzere li¢ ayda bir yayinlanir ve dort sayida
bir cildi tamamlanir. Yayin dili Tiirkge ve ingilizce'dir.
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Yayin Politikasi

Gonderim, degerlendirme ve yayin siirecinde yazarlardan
herhangi bir licret talep edilmez. Dergi uygulamalari, etik
kurallar, teknik bilgiler ve gerekli formlar derginin web
sayfasinda belirtilir.

Yazilar, dergi web sitesinde temsil edilen JournalAgent
cevrimici makale sistemi araciligiyla gonderilmelidir.
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Telif Hakki

Yayin karari alindiktan ve kabul edildikten sonra basvurulara
“Telif Hakki Devir Formu" eklenmelidir. Form, derginin makale
gonderme ve degerlendirme sitesinden de indirilebilir. Telif
Hakki Devir Formu, katkida bulunan tlim yazarlar tarafindan
imzalanmali ve bu islak imzali belgenin taranmis bir
versiyonu gonderilmelidir.

Yazar(lar), makalelerinin yayina kabul edilmesi durumunda,
makalelerinin telif haklarini Tlrkiye Parazitoloji Dergisi'ne
devrederler. Telif hakki, makalenin herhangi bir bicimde
(baski, elektronik ortam veya baska bir bicimde) cogaltiimasi
ve dagitilmasi icin miinhasir ve sinirsiz haklari kapsar; ayrica
tlm diller ve Ulkeler icin ceviri haklarini da kapsar.

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

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

Dijital Arsivieme ve Koruma Politikasi

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

Web Sitesi

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

indeksleme Hizmetleri

Dergimizin indeksleme hizmetleri, makaleler hakkinda
temel bilgileri depolar. Ayrica bazi indeksleme servisleri
makale ile ilgili metadatalari ve makalelerin elektronik
versiyonlarini arsiviemektedir. Bu sayede dergilere alternatif
olarak makalelerin kopyalari bu sistemler aracihgiyla bilim
camiasina sunulmaktadir.
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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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Dergi makalesi: Blasco V, Colavolpe JC, Antonini F
Zieleskiewicz L, Nafati C, Albanese J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch 200/0.6.
Br J Anaesth 2015; 115: 797-8.

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

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

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

Toplantida sunulan yazi: 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.p.1561-5.

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

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

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

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

Elektronik formatta yayinlanan yazi: Morse SS. Factors in
the emergence of infectious diseases. Emerg Infect Dis (serial
online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens).
Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.
htm.
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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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Dali, 35100 Bornova-lzmir, Tirkiye
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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 yuritiildigiini 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 dnerilen kurallarda belirtildigi gibi ydritilir ve
Biyomedikal Dergilere Gonderilen Makaleler icin Tekdiizen
Gereklilikler: Biyomedikal Yayin icin Yazma ve Diizenleme
(http://www.icmje.org/)'da yansitilir. Buna gdre yazarlar,
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 segilmis uzmanlardan olusur. Tim yazilar
editor, boliim yardimer editorleri ve en az l¢ dahili ve harici
uzman hakem tarafindan incelenir. Tim arastirma makaleleri
de bir istatistik editorl tarafindan yorumlanir.

insan ve Hayvan Arastirmalari

Deneysel, klinik, ila¢ ve insan c¢alismalar igin, 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 prosedirlerin 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 Onayi ile yukarida belirtilen uluslararasi kilavuzlara
uyum ve hastanin aydinlatiimis onaminin alindigina dair
beyan “Materyal ve Yontem" bdollimiinde belirtilmeli
ve kullanilan veri/medyanin hastanin kimligini ortaya
cikarabilecegi durumlarda vaka raporlar gerekmektedir.
Yazarlar, kurumlar arasinda ¢ikar ¢atismasi beyani, herhangi
bir mali veya maddi destegin kabuliiniin belirtilmesi makale
gonderen yazarlar igin 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 kacinmalari dnemlidir:

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
carpitmak.

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 yazilim tarafindan intihal
ve yayin degerlendirmesine tabi tutulur. Yazarlar, ¢calisma
sonuclarini tamamen veya kismen 6zet seklinde yayinlayip
yayinlamadiklarini bildirmekle ylkimltdiir.

A. YAYINCININ GOREVLERIi:
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 tir kotlye kullanimin gerceklesmesine tesvik etmeyecek
veya bilerek izin vermeyecektir.

Editoryal Ozerklik

Tirkiye Parazitoloji Dergisi, herhangi birinin veya ticari
ortaklarin etkisi olmaksizin editoryal 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
bitiinliiglini ve seffafligini saglar.

Bilimsel Suistimal
Tirkiye Parazitoloji Dergisi'nin yayincisi, hileli yayin veya
intihal ile ilgili gerekli tim 6nlemleri almaktadir.

B. EDITORLERIN GOREVLERI:
Yayin Karari ve Sorumlulugu

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

Nesnellik

Dergiye gonderilen makaleler her zaman 6nyargisiz olarak
degerlendirilir.

Gizlilik

Editor, gonderilen bir makaleyle ilgili herhangi bir bilgiyi,
editor kadrosu, hakemler ve yayinci disinda hi¢ kimseye
actklamamalidir.

Cikar Catismalari ve ifsa

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

Yayimlanan Eserlerde Temel Hatalar

Yazarlar, yayinlanan c¢alismada ©6nemli hatalar veya
yanhshklar tespit edilirse, derhal dergi editorlerini veya
yayincisini  bilgilendirmek ve makaleyi dizeltmek veya
geri cekmek Uzere onlarla iletisim saglamakla ytikimltdar.
Editorler veya yayinci, yayinlanan bir calismanin 6nemli bir
hata veya yanlislik icerdigini lctlincl bir taraftan 6grenirse,
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 gbdzetmeksizin vyazilari degerlendirir.
Hakemler ayrica degerlendirme sirasinda gdnderilen yazilar
icin adil bir kor hakem incelemesi saglar.

Gizlilik

Gonderilen makalelerle ilgili tiim bilgiler gizli tutulur.
Hakemler, editor tarafindan izin verilmedikce baskalariyla
tartisiilmamaldir.

Cikar Catismalar ve ifsa

Hakemlerin yazarlar, fon saglayicilar, editorler vb. taraflarla
ilgili herhangi bir cikar catismasi yoktur.

Editore Katki

Hakemler, editore 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 yaymlanmis
bir ¢calismayr tanimlamalidir. Hakemler ayrica, makale ile
kisisel bilgilerine sahip olduklari diger yayinlanmis makaleler
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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

Calismalarini  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 degerlendiriimek 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. Cahismanin 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
kacinilmazdir. Bu catismalara bireysel iliskiler, akademik
rekabet veya entelektiiel yaklasimlar neden olabilir. Yazarlar,
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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 6nlemek 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 éniinde bulundurarak
degerlendirme siirecinin tarafsiz bir sekilde yiritilmesi icin
Ozveriyle calismaktadir.

Her yazarin imzalamasi gereken Cikar Catismasi Formu
makale gonderimi sirasinda ytiklenmelidir.
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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
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international statistical reporting standards (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-
93). Information on statistical analyses should be provided
with a separate subheading under the Materials and
Methods section, and the statistical software that was used
during the process must be specified.

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, Gajovic¢ O, Lazi¢ Z, et al. Impact of imaging diagnostics on
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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 20 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

the budget - Are we spending too much? Vojnosanit Preg|
2013; 70: 709-11.

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

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

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

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

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

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin
Beslenme Durumlan, Fiziksel Aktiviteleri ve Beden Kitle
indeksleri Kan Lipidleri Arasindaki lliskiler. H.U. Saglik
Bilimleri Enstituisti, Doktora Tezi. 2007.
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Sivas Ilinde Evinde Kedi Besleyenlerde
ve Beslemeyenlerde Toxoplasma gondii
Seroprevalansinin Aragtirilmasi

Investigation of Toxoplasma gondii Seroprevalence in People Keeping Cats
and Not Keeping Cats at Their Home in Sivas

@ ibrahim Ozmen', ® Ahmet Duran Atas>

1Sivas Cumhuriyet Universitesi Saglik Bilimleri Enstitiisii, Tibbi Parazitoloji Anabilim Dal, Sivas, Tirkiye
“Sivas Cumbhuriyet Universitesi Tip Fakiiltesi, Tibbi Parazitoloji Anabilim Dals, Sivas, Turkiye

[ETO NPTt Ozmen I, Atas AD. Investigation of Toxoplasma gondii Seroprevalence in People Keeping Cats and Not

Keeping Cats at Their Home in Sivas. Turkiye Parazitol Derg 2023;47(1):1-5.

0z

Amag: Zorunlu hiicre i¢i bir protozoon olan Toxoplasma gondiinin (T. gondii) son konag: Felidae ailesi olup, toksoplazmozun
insanlara bir¢ok yolla bulagabilecegi bildirilmektedir. Calismamizin amaci, evinde kedi besleyen ve beslemeyen kisilerde, anti-
Toxoplasma IgM ve anti-Toxoplasma IgG seropozitifliginin ELISA yéntemiyle arastirilmasi; evinde herhangi bir nedenle uzun
siiredir kedi besleyen/temas eden kisiler ile toksoplazmoz arasindaki olast iligkisinin ortaya konulmasidur.

Yontemler: Mart 2021-Haziran 2021 tarihleri arasinda Sivas ilinde, evinde en az bir yildir kedi besleyen 91 ve evinde hi¢
kedi beslememis veya kedi temas: olmayan 91 kisiden kan 6rnekleri alinmig ve serum 6rneklerinde, ELISA yéntemi ile anti-
Toxoplasma IgM ve anti-Toxoplasma IgG antikorlar1 arastirilmistir. Yas, cinsiyet ve diger sosyo-demografik kriterler géz 6ntinde
bulundurulmamistir.

Bulgular: Calisma sonucunda, tiim érnekler anti-Toxoplasma IgM yontnden negatif bulunmusgtur. Evinde kedi besleyenlerin
20’sinde (%22,0) ve beslemeyenlerin 40'inda (%44,0) anti-Toxoplasma IgG seropozitifligi saptanmgtir. Her iki grup arasinda da
anti-Toxoplasma IgM seropozitifligi yontnden istatistiksel olarak anlaml bir fark bulunmazken; anti-Toxoplasma IgG seropozitifligi
(p=0,002), istatistiksel olarak anlamli bulunmustur (p<0,01).

Sonug: Bilimsel bilgilere gére, kedi beslemenin T. gondii seropozitifligini artirmas1 tahmin edilebilirken; ¢alisma sonucunda,
evinde kedi beslemeyen/temas etmeyenlerde anti-Toxoplasma IgG pozitifligi daha fazla saptanmis ve istatistiksel olarak anlaml
ctkmigtir. Evinde kedi beslemeyenlerde seropozitifligin fazla ¢ikmasinin nedeninin, toksoplazmoz olusumundaki etkenin sadece
kedilerden atilan ookistlerin olmayabilecegini, kedilerin digindaki diger bulas yollariyla bulasmanin da hala 6nemli olabilecegini
akla getirmektedir.

Anahtar Kelimeler: Toxoplasma gondii, ELISA, kediler, anti-Toxoplasma IgM, anti-Toxoplasma IgG

ABSTRACT

Objective: Toxoplasma gondii (T. gondii) is an obligate intracellular protozoan and its definitive host is the Felidae family.
Toxoplasmosis can be transmitted to humans in many ways. The purpose of the study was to investigate the anti-Toxoplasma IgM
and anti-Toxoplasma IgG seropositivity with the ELISA method in people who have cats at home and do not have cats at home, and
to reveal the possible relationship between toxoplasmosis and people who keep/contact cats for a long time for any reason at home.
Methods: Between March 2021 and June 2021, blood samples were taken from 91 people who had a cat in their home for at
least a year and 91 people who had never had a cat or had no contact with a cat, in Sivas province. Anti-Toxoplasma IgM and
anti-Toxoplasma IgG antibodies were investigated in serum samples by the ELISA method. Age, gender, and other socio-demographic
criteria were not considered.

Results: Because of the study, all samples were found to be negative for anti-Toxoplasma IgM. Anti-Toxoplasma IgG seropositivity
was detected in 20 (22.0%) of those who had cats at home and 40 (44.0%) of those without cats at home. There was no statistically
significant difference between the two groups in terms of anti-Toxoplasma IgM seropositivity. However, anti-Toxoplasma 1gG
seropositivity was found to be statistically significant (p=0.002) (p<0.01).
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Ozmen ve Atas. Kedi Besleyen ve Beslemeyenlerde T. gondii Seropozitifligi
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Conclusion: Because of the study, anti-Toxoplasma IgG positivity was found to be higher in those who did not feed/contact cats at home and it was
statistically significant. It brings to mind that the reason for the high rate of seropositivity in those without cats at home, may not be only the oocysts
excreted from cats, but also the transmission by other non-cat transmission routes may still be important.

Keywords: Toxoplasma gondii, ELISA, cats, anti-Toxoplasma IgM, anti-Toxoplasma IgG

GIRiS
Diinya Saghk Orgiiti'ne gére, son on yilda insanlar etkileyen
ve yeni tammlanan enfeksiyon etkenlerinin %60’dan

fazlasi, hayvanlardan veya hayvansal kaynakli trinlerden
kaynaklanmaktadir. Toksoplazmozun da, Diinyada en c¢ok
gorilen paraziter hastaliklar icinde yer aldigi bilinmektedir.
Protozoonlarin Apicomplexa grubunda yer alan Toxoplasma'min
memeliler ve kanath hayvanlarda hastalik olugturabilen tek turi
Toxoplasma gondiidir (T. gondii). Zorunlu htcre i¢i bir parazit olan
T. gondii tarafindan olusturulan toksoplazmozun, insanlara bircok
yolla bulagabilecegi bildirilmektedir (1).

T. gondii'nin ara konaklar1 kedigiller dahil tim memeliler ve baz
kanathlardir. Son konak kedigillerde, hem ince bagirsak epitel
hiicrelerinde (enteroepitelial siklus), hem de bagirsaklardaki
gelisme ile e zamanli olarak, ara konaklarda oldugu gibi néronlar,
mikroglia, endotel hiicreleri, karacifer parankim hicreleri,
akciger ve bez epitel hiicreleri, kalp ve iskelet kas1 hiicreleri, yavru
zarlar1, 16kositler ve diger pek ok hiicrede gelisip, ¢ogalirlar
(ekstraenteroepitelyal siklus). Bu 6zelliginden dolayi, kedi ve
kedigiller T. gondiinin hem ara konagi, hem de son konagidir (2-
4). Dinya nufusunun yaklasik %30’unun toksoplazmoz etkenini
tagidign ifade edilmektedir (5).

Avrupa Birligi ve Amerika Birlesik Devletlerinde kedilerde
toksoplazmoz seroprevalansi %30-40 arasinda degismektedir
(6). Diinya ¢apinda ise %60-90 arasinda degisen seroprevalanslar
bildirilmektedir (1). T. gondii ile enfekte kedilerden, digk: ile 4
haftaya kadar ookist atildig: ve bu ookistlerin 2 km?lik bir alana
yayilabilecegi (7); ookistlerin ¢ogunun, parazitin ilk ediniminden
kisa bir siire sonra iiretildigi ve ilk enfeksiyondan sonraki bir ay
icinde zirve yaptig1; ookist dokiilmesinin genellikle 21 giinden
fazla siirmeyip, ancak immunosipresyon ile tekrarlayabildigi
bildirilmektedir (8).

Kedilerin digkilar: ile atilan olgunlasmis ookistlerin alinmasi,
bradizoit formlar1 iceren etlerin ¢ig veya az pismis olarak
yenilmesi en énemli bulag yolu olarak kabul edilmektedir (9,10).
Ancak sadece kedi temasi ya da az pismis gidalar degil, kedilerin
digkilariyla temas halinde olan su kaynaklarinin da bulagmada
onemli rol oynadifi yapilan caligmalarla gésterilmigtir (11,12).
Toksoplazmozun yaganilan cografya ve kiiltiirlere gére prevalansi
degismektedir. Ulkemizde, yeme aligkanhklarina, hayvanlarla
temas oranlarina, ¢evre ve altyapinin diizenine ve bolgelere
gore T. gondii seroprevalans1 %17,3-78,0 arasinda degismektedir
(2,13,14).

Toksoplazma ile enfekte olduktan sonra ilk cogalan antikorlar IgE,
IgA ve IgM'dir. Birinci ayin sonunda IgE ve IgA negatiflesirken;
IgM pozitif kalmaya devam etmektedir. IgM birka¢ ay sonra
negatiflesirken, IgG hayat boyu pozitif kalmaktadir (15,16).

Son yillarda pet hayvancaliginin gelismesiyle birlikte, evlerde kedi
besleme aligkanliklar1 da artmistir. Hayvanseverlere gére, evcil
hayvanlar, evin bir iyesi olarak gérildugiunden; duygusal iligki
beraberinde fiziksel temas: da kaginilmaz hale getirmektedir (17).
Ozellikle son yillarda sehirlesme ile birlikte, evlerde, evin bir bireyi
gibi hayvan (kedi, képek, kus, balik vb.) besleme aligkanliklarinda

buyik artiglar olmustur. Bu tir aligkanliklar beraberinde bir kisim
zoonotik hastaliklarin insanlara bulagsmasimi daha kolay hale
getirmektedir.

Bu ¢aligmanin amaq, Sivas ilinde, evinde en az bir yildir kedi
besleyenler ile hi¢ kedi beslemeyenler arasindaki T. gondii
seroprevalansi farkliiginin belirlenmesidir.

YONTEMLER

Aragtirmanin ¢aligma grubunu, Sivas ilinde, en az bir yildir evinde
kedi besleyen, kedi/ler ile ayn1 evde yasayan, 18 yasindan buytik,
cinsiyet ayrimi yapilmamis, veteriner klinigine kayitlh kedilerin
sahibi olan 91 kigi olugturmaktadir. Evlerde bulundurulan
kediler mama veya pismis et tiirevli yiyeceklerle beslenmektedir.
Aragtirmanin kontrol grubunu ise, yine Sivas ilinde yasayan,
yasami boyunca evinde hi¢ kedi beslememis, barinak, veteriner
klinigi, hayvan hastanesi, petshop gibi, kedi ile uzun siire
temasinin olabilecegi yerlerde ¢alismamig/bulunmamus, kedileri
sevmekten hoslanmayan veya kedilerden korkan, 18 yasindan
buyiik, cinsiyet ayrimi olmaksizin secilen 91 kisi olusturmustur.
Arastirma iin, Sivas Cumhuriyet Universitesi Klinik Aragtirmalar
Etik Kurulu tarafindan 2021-03/01 karar numarasi ile etik onay
alinmigtir. Ayrica ¢aligmaya alinan tim bireylere, onay formu
okutularak, onaylatilmig ve kayit altina alinmigtur.

Sefalik venden alinan 5 mLlik kan 6rnekleri, 1500 devirde 5
dakika santrifiij edilerek, serumlar1 ayrilmig ve analiz edilinceye
kadar 2 mL'lik eppendorf tiipler icerisinde -20 °C’de saklanmugtir.
Anti-T. gondii-IgG ve anti-T. gondii-IgM ELISA testleri icin
NOVATEC imminodiagnostica ticari kiti (Novalisa® T. gondii IgG
ve IgM ELISA, Dietzenbach, Germany) kullanilmigtir. Ttm analiz
islemleri imalat¢inin 6nerdigi sekilde gerceklestirilmigtir. Cut-off
degerinin iizerinde absorbansi olan serum 6rnekleri pozitif olarak
kabul edilmigtir.

istatistiksel Analiz

Istatistiksel analiz SPSS (ver.22,0) programinda, ki-kare testi
kullanilarak yapilmistir (<0,05). Anti-tokso IgG seropozitifligi,
calisma grubu ile kontrol grubu kargilastirildiginda, anlamh
bulunmustur (p=0,002, X?=9,945).

BULGULAR

Aragtirmaya katilan kigilerin cinsiyet, yas, sosyo-demografik
ozellikleri yontnden ayrimlari yapilmamigstir. Bu kisilerin hicbiri
daha énce toksoplazmoz tanisi almadiklarin ve ilgili testleri daha
6nce yaptirmadiklarini bildirmislerdir.

Arastirmamizda kontrol grubu ve ¢alisma grubuna dahil olan
182 kiginin hic¢birinde anti-Toxoplasma IgM antikoru tespit
edilmemigtir (Tablo 1). Evinde kedi besleyenlerin 20’sinde (%22,0)
ve evinde kedi beslemeyenlerin 40'inda (%44,0) anti-Toxoplasma
IgG seropozitifligi saptanmigtir (Tablo 2).
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Tablo 1. Evinde kedi besleyen ve beslemeyen bireylerde, anti-
Toxoplasma IgM ELISA seropozitiflik sonuglar

Anti-Toxoplasma gondii IgM ELISA

Caligsma gruplar1 ) © Toplam
n % n % n %

Evinde kedi besleyenler | 0 0 91 (100 |91 |100

EZ:‘;:;:‘;:;M 0 |o 91 | 100 |91 |100

(+): Pozitif, (-): Negatif, n: Say1

Tablo 2. Evinde kedi besleyen ve beslemeyen bireylerde, anti-
Toxoplasma IgG ELISA seropozitiflik sonuglar

Anti-Toxoplasma gondii IgG ELISA

+) )
n % n % n %
Evinde kedi besleyenler | 20 22,0 |71 78,0 | 91 100

Evinde kedi
beslemeyenler

Toplam

Caligsma gruplar1

40 44,0 |51 |56,0 |91 |100

(+): Pozitif, (-): Negatif, n: Say1, X* 9,945 p=0,002 p<0,05

TARTISMA

Toksoplazmozun diinya tizerindeki dagiliminin bélgesel beslenme
aligkanliklarina sosyo-ekonomik seviyeye, iklim ve evre sartlarina,
kedilerle temasin sikligina bagh olarak degistigi (18); kedilerin

bulundugu ortamlarda, toprakla temas gerektiren mesleklerde
calisan bireylerin, toksoplazmoza yakalanma olasiliginin énemli
ol¢tide daha yiiksek oldugu bildirilmektedir (8).

Kedilerde tokzoplazmoz varhiginin arastirildigi, kan serumu ve
disk: tahlillerinin kargilagtirildig: farkh ¢aligsmalarda, seropozitif
kedilerde %0-6 arasinda ookiste rastlanmigtir (8). Bu veriler,
aragtirmalarda  belirtildigi gibi, kedilerden tokzoplazmoz
bulas riskinin, sanmildigi kadar yiksek olmayabilecegini
diugtindirmektedir.

Elazig’da toksoplazmoz seroprevalansini belirlemek tizere 36
kedi tizerinde Sabin-Feldman boya testi ile yapilan caligmada
kedilerin 20’sinde (%55,5) anti-Toxoplasma IgG ve IgM antikoru
tespit edilmesine ragmen, digki muayenesinde hicbir kedide T.
gondii ookistine rastlanmamistir (19). Nigde'de 72 sokak kedisi
tizerinde Sabin-Feldman boya testi ile yapilan calismada ise
kedilerin 55'inin (%76,4) T. gondii'ye karsi antikorlara sahip
oldugu tespit edilmistir. Bu calismada da kedilerin digkilarinda
T. gondii ookistleri aranmig fakat hicbirinde tespit edilememisgtir
(20). Karakavuk ve ark. (6), izmirde veteriner kliniklerine
sterilizasyon amaciyla getirilen 465 saglikli sokak kedisinden
kan ve digki 6rnekleri alarak yaptiklar1 calismada ise digki ve
kan orneklerindeki yayginlik oranlarini sirasiyla %14,37 ve
%8,81 olarak saptamiglardir. Saptanan bu oranlar Avrupa Birligi
iilkelerinde, Amerika Birlesik Devletlerinde (6) ve dinyanin
farkl yerlerinde yapilan bircok caligma ortalamasindan dusiik
bulunmustur (1).

Sivas'ta Ozgelik ve ark. (21), Sivas merkez ve cevre koylerden
topladiklar1 50 sokak kedisinde %78 gibi yiiksek bir oranda
anti-T. gondii antikorlar1 saptamislar; kedilerde digki incelemesi
yapmanuglardir. Aymi bélgede, insanlarda daha 6nce yapilmis
olan ¢aligmalarda da, kadinlarda %40-85 oranlarinda T. gondii
antikorlar1 saptandif1 da bildirilmektedir. Aragtirmacilar, Sivas’ta

insanlarda tokzoplazmozun yaygin olmasi ve etkenin kolay
alinabilmesinin nedeni, ¢ig etle yapilan yéresel yemegin sevilerek
yenmesinin olabilecegini vurgulamaktadirlar (21). Yine Sivas’ta
evinde hayvan besleyen veya ¢ig et yiyen kadinlarda T. gondii
antikorlarinin aragtirildig: bagka bir calismada, 49'u evcil hayvan
besleyen, 247’si ¢ig et yeme aligkanligi olan toplam 296 kadinda
ve evcil hayvan beslemeyen ve ¢ig et yeme aligkanlifi olmayan 124
kontrol grubu kadin incelenmistir. Evcil hayvan besleyenlerin
%85,7’sinde, ¢ig et yeme alhigkanligi olanlarin %85,8'inde,
kontrol grubunun ise %64,5’inde anti-T. gondii antikorlari, ELISA
yontemiyle pozitif bulunmustur (22). Evcil hayvan besleyenler ve
¢ig et yeme aligkanhg: olanlarda yiiksek oranlara rastlanilmigtir.
Fakat pet hayvani beslemeyen ve ¢ig et yeme aliskanhg
olmayanlarda da %64,5 gibi yiiksek oranlar saptanmigtir (22).
Yaptigimiz calisgmada evinde kedi beslemeyenlerde, besleyenlere
gore daha yiiksek oranda pozitiflige rastlanmigstir. Béyle bir sonug
¢itkmasinin nedeni olarak, evde beslenen kedilerin ¢zel besinlerle
beslenmesi, devamh veteriner kontrolii altinda olmalar1 gibi
etkenler digiintlmektedir.

Gubuk ve ark’lar1 (23), Sivas’ta 1500 kisi tizerinde yaptiklar
calismada, anti-Toxoplasma IgM oranini %1,3, anti-Toxoplasma
IgG oranini ise %26,7 olarak saptamiglardir. Daha 6nceki yillara
gore oranin dugiik gtkmasini ise “cig et iceren yoéresel besinlerin,
gecmise oranla daha az titketilmesi; gerek ev, gerekse de sokak
hayvanlanyla olan iliskilerde daha bilin¢li davranilmasi ile ilgili
olabilecegi” seklinde yorumlamiglardir (23).

Hindistan'da, farkligruplarin toksoplazmoz yéniinden arastirildig
calismada, veteriner hekimlerde %10,25, ciftcilerde %13,33, evcil
hayvan sahiplerinde %17,39, kopek besleyenlerde %8,33, kedi
besleyen/sahiplerinde %27,27, digerlerinde %6,36 ve toplam
katihmalarda ise %9,54’tnde seropozitiflik saptanmigtir. Fakat
bu calismaya katilan kedi sahipleri 14 kisiyle sinirlandirilirken,
“diger” adi altindaki grup 117 kigiden olusmus; érnek sayisimin
azhginin sonuglari etkiledigi de bildirilmistir (24).

Shahzad ve ark.’larinin (25), Lahor'da (Pakistan) kedi, képek
ve sahiplerinde toksoplazmoz tuzerine sero-epidemiyolojik
ve hematolojik olarak yapmis olduklari ¢alismalarinda, kedi
sahiplerinde %32,0, kopek sahiplerinde %26,0, universite
calisanlarinda %20,0 ve en diisiik seropozitifligin %14,0 ile képek
ve kedilerle temas: olmayan kisilerde gézlendigi belirtilmigtir.
Galisma 50 kopek sahibi, 50 kedi-képek temasi olmayan ve
25 kedi sahibi olan érneklem tizerinde yapilmigtir (25). Bizim
calismamizda ise, kedi ile temasi olmayan veya en az olan kisilerde
daha fazla oranda; uzun siiredir kedilerle temas: olan kigilerde
ise daha az oranda seropozitiflik saptanmigtir. Fakat Shahzad
ve ark’larmin (25) 6rneklem sayisi, yaptigimiz calismadaki
orneklem sayisina gére ¢cok daha az olup; caligmalarda 6rnek
sayisinin artirilmasi sonuglar1 daha giivenilir hale getirecektir.
Toksoplazmozun evrensel bir dagilimi vardir ve kedi bulunmayan
bolgelerde de goriilebilen bir parazitozdur (2,12). Her iilkede
toksoplazmoz gériilmesine ragmen baz tlkelerde seroprevalans
agisindan biytk farkliliklar bulunmaktadir. Alinan tedbirler ile
yillar icerisinde insanlardaki toksoplazmoz seroprevalansindaki
distisin en bariz oldugu iilke Fransa'dir. Fransada 1965’te
%83, 1995'te %54, 2003’te %44 ve 2010'da %37 toksoplazmoz
oranlar1 bildirilmistir (26). Ulkede yillara gére azalan bu durumun
muhtemel sebepleri arasinda az pismis et yeme aligkanlig:
gosterilmigtir. Buna ragmen Fransa'daki evcil kedi sayisi son
10 yilda %50 oraninda artmig ve kedi sahibi olmanin en yaygin
oldugu ikinci Avrupa tilkesi olmustur. Kisi bagina disen kedi sayisi
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esit olmasma ragmen, diger Avrupa tlkelerinden Romanya'da
toksoplazmoz seroprevelanst %57,6, Isvicrede %8,2 olarak
gorilmektedir (27).

Yapilan aragtirmalarda dinya kedi nifusunun yaklasik %1’inin
digkilarinda T. gondii ookistlerinin olabilecegi belirtilmektedir
(26). Elmore ve ark.lar1 (28), kedilerin titiz olmalar1 ve ookist
dokillme siirelerinin kisa olmasi sebebi ile kedilerle temasin
insanda toksoplazmoz olugumu i¢in éncelikli risk olmadigini;
Torda (29), toprak yoluyla kontamine olmus ellerden ookist
yutulma ihtimaline goére, kedilerle dogrudan temasin daha az
riskli oldugunu bildirmektedirler.

Kedilerin bradizoit iceren dokular1 yemesi enfeksiyonun olugmasi
i¢cin en etkili yoldur. Bu sekilde olusan enfeksiyondaki ookist
cikig, diger yollarla olusan enfeksiyon sonucu ookist ¢ikigina gore,
daha fazla sayida oldugu bildirilmektedir. Kedilerde konjenital
toksoplazmoz olusumu ise nadirdir ve enfeksiyonun ardindan,
kediler yalnizca bir iki hafta digkilariyla ookist atarlar (30). Ustelik
kedilerin digki muayenelerinde tespit edildigi diistntlen T. gondii
ookistlerinin Isospora felis, Hammondia hammondi ooksitleri ile
¢ok benzer olmasindan dolay: kesin bilgi vermedigi de Giiriiz ve
Ozcel (2) tarafindan ifade edilmektedir.

Jones ve ark’larmmin (31), 148 seropozitif ve 413 kontrol
iizerinde ¢ok degiskenli analizle toksoplazmoz risk faktérlerini
aragtirdiklar caligmada, risk faktoérleri olarak ¢ig kiyma yeme %7,
nadir kuzu eti yeme %20, yerel olarak uretilen kurutulmus veya
titsillenmis et yeme %22, etle calisma %5, pastérize edilmemis
keci siitii igme %4, ¢ig istiridye veya midye yeme %16, ti¢ veya
daha fazla yavru kediye sahip olma %10 seklinde agiklanmaktadir
(31).

2001-2005 yillar1 arasinda Sirbistan'da 765 kadin tzerinde
yapilan calismada 6zellikle akut enfeksiyonun tek belirleyicisinin
az pigmis et tiketimi oldugu ve az pismis et tiketiminin
toksoplazmoz olusma ihtimalini 11 kat artirdig: bildirilmigtir
(32). Stalheim’in (33), 4302 sigir eti tizerinde yaptig: calismada
ise etlerin %5’inde parazitin izole edildigi bildirilmektedir.
Toksoplazmoz siipheli hastalarin kedilerle iligkisinin sorulmasinin
tani i¢in yeterli ipucunu vermedigi; toksoplazmoz olusumunda,
dogru yikanmamis sebze ve meyvelerin, ¢i§ veya yeterince
pismemis et, siit ve yumurtanin tiiketilmesinin, kedi ile yakin
temasa oranla daha buiyik risk olugturdugu ifade edilmektedir (2).
Amerika Birlegik Devletleri Virginia Rockbridge’deki hem evcil
hem de bagibos sokak kedilerinden toplanan digkilarla polimeraz
zincirreaksiyon (PZR) yontemiyle yapilan ¢calismada; bagibog sokak
kedilerinde %48, siki bir gekilde iceride tutulan evcil kedilerde
%33, hem digar1 ¢ikabilen hem de evde barindirilan kedilerde %11
oraninda toksoplazmoz pozitifligine rastlanilmistir. Calismada
“yalmizca i¢ mekan” olarak adlandirilan evden disar1 ¢ikmayan-
siki bir gekilde iceride tutulan kedilerdeki oranin, “hem i¢ hem
de dis mekan erisimi olan” kedilerden, daha fazla ¢ikmasiyla ilgili
bir yorum yapilmamus, sadece PZR yorumlanmistir. Kedilerin
bulundugu ortamlarda toprakla temas gerektiren mesleklerde
calisan bireylerin toksoplazmoza yakalanma olasiliginin énemli
olcide daha yiiksek oldugu, kediler ve kedi kumu ile temasin
6nemli bir risk faktérii oldugu vurgulanmigtir (8).

Yaptigimiz calismayla, son yillarda evlerde kedi veya diger
hayvan beslenme oramimin artmasi, bu hayvanlarla evin bir
iyesi gibi temas edilmesi, evin her tarafinda bulunabilmesi gibi
nedenler goz oniinde bulundurularak; T. gondii oranlarindaki
degisimi serolojik acidan belirleyebilmek, evde kedi beslemeyle

bulag riskinde bir degisimin olup olmadiginin arastirilmas:
amaclanmigtir. Mevcut imkanlar dogrultusunda yapilan bu
calismaya, 6rnek sayisinin artirilmasiyla ve daha genis bolgeleri
kapsayacak sekilde yapilabilecek yeni calismalarla daha anlamh
veriler katilabilecektir.

Evinde kedi beslemeyen/temas: olmayan insanlarda, daha fazla
oranda anti-Toxoplasma IgG antikorlarimin gérilmesi, “kedi ile
temas etmedigimi¢in bana T. gondii bulasmaz” diistincesinin yanlis
olacagini; evcil hayvan beslerken diizenli veteriner kontrolleri ile
birlikte bilimsel yéntemlerin kullanilmasinin, bu hayvanlardan
bircok hastaligin bulagin1 buytik oranda azaltabilecegini
gostermektedir.

SONUC

Kedigillerin, T. gondiinin yasam déngiisinde énemli bir yeri
oldugu bilimsel bir gercektir. Buna ragmen kedigillerin T.
gondiinin bulaginda éncelikli sorumlu olduguna dair tartigmalar
bulunmaktadir. Caligmamizda, kedi beslemeyenlerde bulagin
yaygin ¢ikmasi, ev i¢i temasin yani sira toplumsal bulagin da ¢ok
onemli oldugunu gostermektedir. Sokak hayvanlarinin uygun
barinaklara alinmasi, kisirlagtirilmas: gibi 6nlemlerle sokakta
yasayan hayvan popiilasyonun azaltilmasi, tokzoplazmoz ve diger
bir¢ok hastaligin bulagmasimi engelleyebilecektir. Aragtirmadan
elde edilen sonuglar, bilingli bir gekilde, kedilerle yasamanin,
toksoplazmoz riskini azaltabilecegini géstermektedir. Ancak, T.
gondii'nin, kedi besleyenler tizerindeki etkisini ortaya koymak
bakimindan yapilan ¢aligmalar yeterli ya da ¢ok gincel degildir.
Bu nedenle calismamiz kedi besleyen ve beslemeyen kisilerde, T.
gondii seropozitifligi riskini ortaya koyan giincel bir ¢caligsma olup;
ileride yapilacak farkh caligmalar konunun daha iyi anlagilmasim
saglayacaktir.
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0z

Amag: Toxoplasma gondii (T. gondii) tiim diinyada dagilim gésteren zorunlu hiicre i¢i bir parazittir. Tanida yaygin olarak T. gondii’ye
6zgt antikorlarin arastirildigi serolojik testler kullanilmaktadir. Bu ¢alismanin amaci; Trakya Universitesi Saglik Arastirma ve
Uygulama Merkezi Seroloji Laboratuvarrna génderilen anti-T. gondii IgG, anti-T. gondii IgM ve anti-T. gondii IgG avidite testi
sonuglarinin retrospektif olarak degerlendirilmesidir.

Yontemler: Ocak 2012-Aralik 2021 tarihleri arasinda laboratuvarimiza génderilen ve enzim baglantih floresans testi veya
elektrokemiliiminesans immunoassay yontemi ile ¢alisilan anti-T. gondii IgM, anti-T. gondii IgG ve T. gondii IgG avidite test
sonuglari retrospektif olarak laboratuvar kayitlarindan degerlendirildi.

Bulgular: Anti-T. gondii IgG aragtirilan 18.659 serum érneginden 5.127’si (%27,5), anti-T. gondii IgM aragtirilan 21.108 serum
Srneginden 721’1 (%3,4) pozitif olarak bulundu. IgG avidite testi ¢alisilan 593 serum 6rneginin 206’sinda (%34,7) dusiik, 118’inde
(%19,9) ara deger, 269'unda (%45,4) ise yiiksek avidite degerleri saptandi.

Sonug: Calismamiz, literatir verileriyle uyumlu olarak, bolgemizde seropozitifligin ihmal edilemeyecek derecede yiiksek oldugunu
gostermektedir. Ozellikle dogurganlik cagindaki kadinlardaki siipheli klinik durumlarda T. gondii mutlaka akla getirilmelidir.
Anahtar Kelimeler: Toxoplasma gondii, seroprevalans, Trakya, Tiirkiye

ABSTRACT

Objective: Toxoplasma gondii (T. gondii) is an obligate intracellular parasite distributed worldwide. Serological tests investigating
antibodies specific to T. gondii are widely used in diagnosis. The aim of this study was to evaluate the results of anti-T. gondii IgG,
anti-T. gondii IgM, and anti-T. gondii IgG avidity tests, which were sent to the Serology Laboratory of Trakya University Health
Center for Medical Research and Practice, retrospectively.

Methods: Anti-T. gondii IgM, anti-T. gondii IgG, and anti-T. gondii IgG avidity tests were studied by enzyme-linked fluorescent
assay or electrochemiluminescence immunoassay method between January 2012 and December 2021. The test results were
evaluated retrospectively from laboratory records.

Results: Of 18,659 serum samples were studied for anti-T. gondii IgG, 5,127 (27.5%) samples were positive, whereas 721 (3.4%)
of 21,108 samples were positive for anti-T. gondii IgM. Of the 593 serum samples tested for IgG avidity, 206 (34.7%) samples had
low avidity, 118 (19.9%) had borderline, and 269 (45.4%) had high avidity.

Conclusion: Our study, compatible with other studies, showed that seropositivity is high in our region, which is not negligible.
Especially in women of reproductive age population, T. gondii should be considered in suspected clinical cases.

Keywords: Toxoplasma gondii, seroprevalence, Thrace, Turkey
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GIRig

Toxoplasma gondii (T. gondii), Apicomplexa subesinin Coccidia
alt sinifinda bulunan zorunlu bir hiicre i¢i protozoondur (1).
Bu parazit, memeliler ve kuglar da dahil olmak tizere hemen
hemen tiim sicak kanh hayvanlarin yani sira insanlar1 da enfekte
edebilmektedir (2). Kedigiller, cevre sartlarina direngli ookist
atiimi yapabildikleri i¢in bu parazitin yasam doéngusinde
cok 6nemli role sahiptir. insanlarda T. gondii ile enfeksiyon
dogum oncesi veya sonrasinda ortaya cikabilir. Dogum sonrasi
enfeksiyon siklikla az pismis ette bulunan doku kistleri veya
ookistlerle kontamine vyiyecek ve iceceklerin tiiketilmesi
sonucunda olusmaktadir. Bu kisilerin ¢ogu asemptomatiktir,
ancak baz kisilerde hafif bir hastalik veya nadir durumlarda daha
ciddi sistemik bir hastalik gelisebilmektedir (1-4). Konjenital
toksoplazmoz (KT), T. gondiinin fetusu transplasental olarak
enfekte etmesiyle ortaya c¢ikmaktadir. Fetusta meydana gelen
enfeksiyon, subklinik olabilecegi gibi multisistem tutulumu ile de
kendini gésterebilir (1,5).

T. gondii enfeksiyonunun tanisi serolojik yontemlerle indirekt
olarak ve polimeraz zincirleme reaksiyonu, hibridizasyon,
izolasyon ve histoloji ile direkt olarak konulabilir. Bagisiklig:
yeterli hastalarda serolojik yontemler yaygin olarak kullanilirken,
bagisikligi baskilanmig kisilerde kesin tani ¢ogunlukla direkt
yontemlerileyapilir (1). Bagta serum olmak tizere viicut sivilarinda,
T. gondii’ye kars1 olusan farkli antikor simflarinin (IgG, IgM, IgA
ve IgE) saptanmasi i¢in cesitli serolojik testler kullanilir. Erken
evre antikoru (IgM) tipi antikorlar, enfeksiyonun baglangicindan
yaklagik bir hafta sonra saptanabilir diizeye ulagir ve bu, birkag ay
devam edebilir. Bununla birlikte, akut enfeksiyondan yillar sonra
bile anti-T. gondii IgM saptanmaya devam edebilir. Dolayisiyla,
serumda tek bagina IgM antikorlarinin varligs, akut toksoplazmoz
tanisini koymada genellikle yetersizdir (6).

T. gondii'ye karg: olusan IgG tipi antikorlar, enfeksiyondan 1-2
hafta sonra tespit edilebilir seviyeye ulasip 1-2 ay icerisinde
pik yaparlar. Ardindan, antikor seviyesi farkli oranlarda azalip
yasam boyu pozitif kalabilmektedir. IgG tipi antikorlarin islevsel
afinitesine dayanan IgG avidite testleri, yakin zamanda ya da
gecmis dénemde kazanmilmig enfeksiyonu ayirt etmeye yardima
testlerdir. T. gondii enfeksiyonlarinin rutin taramasinda kullanilan
enzim bagli immiinosorbent deneyi, yiiksek duyarhliga sahip,
ekonomik ve kolay uygulanabilir bir yéntemdir (7,8).
Toplumlarin sosyo-ekonomik diizeyleri, beslenme aligkanliklari,
kigisel hijyen uygulamalari ve iklim kogsullarindaki farkliliklar
seropozitiflik duzeylerini etkileyebilmektedir (9). T. gondii
seroprevelans: dinya genelinde %10,0 ile %97,4 arasinda
degismektedir (10). 2019 yilinda 21 Avrupa Birligi iiyesi iilkenin
verilerinin toplandig bir ¢alisgmada, KT olgularinin oran1 100.000
canli dogumda 5,2 olarak belirlenmistir (11). Ulkemizde T. gondii
seropozitifliginin aragtirilldifi calismalarda; anti-T. gondii IgG
pozitifligi %17,5 ile %69,5, anti-T. gondii IgM pozitifligi ise %0 ile
%5,4 arasinda tespit edilmigtir (12).

Bu caligmanin amacy; Trakya Universitesi Saghk Arastirma
ve Uygulama Merkezi Seroloji Laboratuvarr’nda 10 yillik
T. gondii serolojik test sonuclarmin retrospektif olarak
degerlendirilmesidir.

YONTEMLER

Caligma Trakya Universitesi Girisimsel Olmayan Klinik Caligmalar
Etik Kurulu onay: ile gerceklestirildi (TUTF-GOBAEK 2022/44).
Ocak 2012-Aralik 2021 tarihleri arasinda Trakya Universitesi
Saglik Aragtirma ve Uygulama Merkezi Seroloji Laboratuvari’nda
caligilan, 21.108 anti-T. gondii IgM, 18.659 anti-T. gondii IgG
ve 593 T. gondii IgG avidite testi olmak tizere toplam 40.360
test sonucu retrospektif olarak degerlendirildi. Hastalarin yas,
cinsiyet ve bagvurduklar1 poliklinik bilgileri kayit edildi. Ornekler
enzim baglantil floresans testi yéntemine dayanan VIDAS cihazi
(bioMérieux, Fransa) veya elektrokemiliiminesans immunoassay
yontemi ile cahisan cobas 6000 e601 modilinde (Roche,
Isvicre) orjinal marka kit kullamilarak dretici firma onerileri
dogrultusunda ¢aligildi. Sonuclarin degerlendirilmesinde; VIDAS
cihazinda ¢alisilan IgM icin <0,55 negatif, 0,55-0,65 ara deger
ve 20,65 porzitif olarak; IgG icin <4 IU/mL negatif, 4-8 IU/mL
ara deger ve >8 IU/mL pozitif olarak; anti-T. gondii IgG avidite
icin indeks degeri <0,200 digiik avidite, 0,200-0,300 ara deger
ve 20,300 yiiksek avidite olarak kabul edildi. Roche cobas e601
cihazinda calisilan anti-T. gondii IgM i¢in <0,8 COI negatif, 0,8-
1 COI ara deger, 21 COI pozitif, anti-T. gondii IgG i¢in <1 IU/mL
negatif, 1-3 IU/mL ara deger, >3 IU/mL degerler pozitif ve IgG
avidite testi icin avidite yiizdesi <70 dugsitk avidite, 70-80 ara
deger, 280 yiiksek avidite olarak kabul edildi.

istatistiksel Analiz

GCaligmada tanimlayic istatistiksel analizler (ortalama, minimum,
maksimum, standart sapma) ve Pearson ki-kare testi kullanildi.
P<0,05 degeri anlamh kabul edildi. Verilerin analizinde SPSS 22
analiz programi kullanild.

BULGULAR

Anti-T. gondii IgM, anti-T. gondii 1gG ve/veya T. gondii IgG avidite
testleri ¢aligilan 40.360 serum 6rneginin %83,5'i kadin, %16,5'i
erkek hastaya aitti (Tablo 1). Hastalarin yas ortalamas: anti-T.
gondii IgM testi calisilan hastalarda 27,6+14,63 (min: 0-maks: 93),
anti-T. gondii IgG calisilan hastalarda 29,9+12,43 (min: O-maks:
93) ve IgG avidite ¢ahigilan hastalarda 29,7+12,77 (min: O-maks:
83) idi.

Anti-T. gondii IgM istemi ile gelen 21.108 serum o&rneginin
7211 (%3,4) ve anti-T. gondii IgG istemi ile gelen 18.659 serum
drneginin 5.127’si (%27,5) pozitif bulundu (Tablo 2). Anti-T.
gondii IgM pozitifliginin kadinlarda erkeklere oranla istatistiksel
olarak anlamli seviyede yiiksek oldugu goriilirken (p<0,001);
anti-T. gondii IgG pozitifliginin erkeklerde kadinlara oranla yiiksek
oldugu gérildi (p=0,008).

Tablo 1. Toxoplasma gondii serolojik testleri ¢alisilan serum 6rneklerinin ait oldugu hastalarin cinsiyete gére dagilimlar:

Anti-T. gondii IgM Anti-T. gondii IgG IgG avidite Toplam

n (%) n (%) n (%) n (%)
Kadin 17066 (80,9) 16093 (86,2) 535(90,2) 33694 (83,5)
Erkek 4042 (19,1) 2566 (13,8) 58(9,8) 6666 (16,5)
Toplam 21108 (52,3) 18659 (46,2) 593 (1,5) 40360 (100)
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Anti-T. gondii IgG testi pozitif olan ve T. gondii IgG avidite testi
caligilan 593 serum 6rneginin 535’1 kadin, 58’i erkek hastaya ait
idi. Bu 6rneklerin %34,7’sinde diigiikk avidite, %19,9unda ara
deger ve %45,4 inde yiiksek avidite tespit edildi (Tablo 3). Kadin
hastalara ait serum 6rneklerinde saptanan diigtik avidite orani,
erkek hastalara gore istatistiksel olarak anlamh duzeyde yiksek
bulundu (p=0,038).

Yaglar1 15-49 arasinda olan dogurganhk cagindaki kadin
hastalara ait 30.207 serum Orneginin, anti-T. gondii IgM
pozitifliginin %4,1 (601/14805), anti-T. gondii IgG pozitifliginin
ise %26,9 (4006/14902) oldugu goruldii. IgG avidite testi calisilan
dogurganlik cagindaki 500 kadin hastaya ait serum 6rneginden
186’siin (%37,2) disiik aviditeli oldugu saptand.

Hasta serumlarimin gonderildigi klinikler incelendiginde en fazla
numunenin kadin hastaliklar1 ve dogum (n=13.065, %32,4), tiip
bebek tnitesi (n=10.376, %25,7), cocuk saghg: ve hastaliklari
(n=3001, %7,4) perinatoloji (n=2643, %6,5) ve enfeksiyon
hastaliklar1 (n=2637, %6,5) boliimlerinden geldigi goriildi.

TARTISMA

Dinya ntfusunun genel olarak, yaklasik %25-30"unun Toxoplasma
ile enfekte oldugu varsayilmakla birlikte; prevalanslar, tlkeler
arasinda ve siklikla belirli bir tlke icinde veya aymi bélgedeki
farkli topluluklar arasinda biiytik farkliliklar géstermektedir (2).
Amerika Birlegik Devletlerinde 6 yags ve tizeri nifusun %11’inin
Toxoplasma ile enfekte oldugu tahmin edilmektedir (13). Cin'de
anti-T. gondii IgG seroprevalansi %12,3 iken Almanya’da 18-79 yas
araliginda bu oran %49,08 olarak bulunmustur (14,15).
Ulkemizde de seropozitiflik orani bslgeden bolgeye degismekte
olup yuksek seropozitiflik oranlarmmin siklikla Gineydogu
Anadolu Bolgesinden bildirildigi gorilmektedir. Ulkemizde
bildirilen en yiiksek anti-Toxoplasma pozitifligi oran1 Sanhurfa'da,
kadin hastalara ait 2.586 serum 6rneginin degerlendirildigi bir
aragtirmada saptanan %69,6'dir. Yitksek seroprevalansin ¢ig et
yeme aligkanhfinin bu bélgede yaygin olmas: ile iligkili oldugu
disiintlmektedir (16).

Macin ve ark/min (17) yaptifi ve hastaneye bagvuran 7.051
hastada anti-T. gondii IgM ve IgG seropozitiflik oranlarinin
arastirildign bir calismada bu degerler sirasiyla %2,44 ve %29,53
olarak bulunmustur. Bursa'da yapilan ve 10.295 hasta serumunda
arastirilan anti-T. gondii IgG ve anti-T. gondii IgM pozitifligi

sirasiyla %26,8 ve %1,9 olarak belirlenmistir (18). Bolu'da yapilan
bir ¢alismada; anti-T.gondii IgG bakilan 4079 olgunun %211,
IgM bakilan 13.671 olgunun %1,2'si pozitif bulunmustur (19).
Malatyal: ve ark.’nin (12) 11 yilik T. gondii seroloji sonuglarini
inceledikleri ¢alismada olgularin %1,6'sinda anti-T. gondii IgM
pozitifligi, %31,5'inde anti-T. gondii IgG pozitifligi saptanmigtir.
Konya'da yapilan ve besg yillik verilerin incelendigi bir bagka
calismada ise; anti-T. gondii IgG %24,1, anti-T. gondii IgM %2,4
oraninda pozitif bulunmustur (20). Edirne’de 2006-2010 yillar:
arasinda genel popiilasyonda yapilan bir calismada, anti-T.
gondii IgG pozitifligi %30,8 ve anti-T. gondii IgM pozitifligi %3,3
olarak saptanmigtir (21). Hastanemizde gebelerde Toxoplasma
seroprevalansinin aragtirlldigy diger bir calisgmada %26,1 anti-T.
gondii IgG pozitifligi, %2,6 IgG ve IgM pozitifligi ve %0,9 sadece
IgM pozitifligi saptanmistir (22). Calisgmamizda anti-T. gondii IgG
%27,5, anti-T. gondii IgM %3,4 olarak bulunmus olup sonuglarimiz
tilkemizde, Toxoplasma seroprevalansinin oldukea yiitksek oldugu
belirli bolgeler disinda yapilan ¢alismalar ile uyum gostermektedir.
Toksoplazmozun cinsiyetler aras1 dagihmina bakildiginda; Aydin
Turkoglu ve ark.min (19) cahsmalarinda, anti-T. gondii IgG
(swrasiyla%27,6, %20,4) ve anti-T. gondii IgM pozitifligini (sirasiyla;
%1,9, %1,2) erkeklerde daha yiiksek bulduklari gérilmektedir.
Selek ve ark. (23) ise anti-T. gondii IgG pozitifligini erkeklerde
%34,6, kadinlarda %27,9; anti-T. gondii IgM pozitifligini ise
erkeklerde %1,5, kadinlarda %1,2 olarak tespit etmiglerdir.
Erkeklerde seropozitifligin yiiksek bulunmasi, toprakla olan
iligkiye ve yetersiz hijyene baglanmigtir. Yapilan bazi ¢caligmalarda
ise kadinlarda seroprevalansin daha yiiksek oldugu saptanmugtir.
Sirin ve ark. (24) kadinlarda anti-T. gondii IgG ve IgM oranlarim
sirastyla %26,8 ve %4,7 olarak bulurken; erkeklerde bu oranlar
%22,4 ve %1,6 olarak bildirmiglerdir. Bir bagka calismada ise
anti-T. gondii IgG ve IgM pozitifligi kadinlarda, sirasiyla %27,4
ve %2,8; erkeklerde %19 ve %1,2 olarak tespit edilmis olup,
kadinlardaki yiiksek pozitiflik oranlan istatistiksel olarak da
anlaml bulunmugtur (20). Bizim ¢alismamizda anti-T. gondii IgG
degerleri, erkekler ve kadinlarda sirasiyla %29,5 ve %27,2 olarak
saptanmig olup, erkeklerde goériilen yiiksek pozitiflik oranlar
istatistiksel olarak anlamli bulunmustur. Anti-T. gondii IgM
pozitiflikleri ise; kadinlar ve erkeklerde sirasiyla %3,7 ve %2,1
olup, kadinlarda istatistiksel olarak yiksek bulunmustur. Bu
durumun, Esenkaya Tagbent ve ark.nin (20) belirttigi gibi kadin
hastalarin doktora bagvuru ve tarama oranlarimin daha yiiksek

Tablo 2. Anti-T. gondii IgM ve anti-T. gondii IgG pozitif serum érneklerinin ait oldugu hastalarin cinsiyete gore dagilimlar:

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

n (%) n (%) n (%)
Kadin 636 (3,7) 4370 (27,2) 5006 (15,1)
Erkek 85(2,1) 757 (29,5) 842 (12,7)
Toplam 721 (3,4) 5127 (27,5) 5848 (14,7)

Tablo 3. Serum 6érneklerinde T. gondii IgG avidite test sonuglarinin cinsiyete gére dagilimi

Diigiik avidite Ara deger Yiiksek avidite Toplam

n (%) n (%) n (%) n (%)
Kadin 193 (36,1) 111 (20,7) 231 (43,2) 535 (90)
Erkek 13 (22,4) 7(12,1) 38 (65,5) 58 (10)
Toplam (%) 206 (34,7) 118(19,9) 269 (45,4) 593 (100)
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olmast ile iligkili olabilecegi dugtunilmektedir.

Toksoplazmoz gebelikte ciddi sorunlara neden olabilen bir
enfeksiyondur. Dogurganhk cagindaki seronegatif kadinlar
primer enfeksiyon agisindan risk altindadir ve gebe kalmalan
halinde serokonversiyon i¢in diizenli kontrol edilmeleri
gerekmektedir. Ayrica seropozitifligi bulunmayan gebelerin,
bu enfeksiyondan korunma ve olas: risk faktérleri konusunda
bilgilendirilmeleri gerekmektedir (25,26). Aynali ve ark.nin (27)
dogurganlik cagindaki kadinlar tizerinde yaptiklar1 bir ¢caligmada
anti-T. gondii IgM pozitifligi %5,2, anti-T. gondii IgG pozitifligi
ise %24,4 olarak tespit edilmigtir. Esenkaya Tagbent ve ark.
(20) yaptiklar1 calismada ise dogurganlik yas grubundaki anti-T.
gondii IgG ve IgM pozitiflik oranim sirasiyla %36,1 ve %3,3 olarak
bildirmistir. Bizim ¢alismamizda incelenen dogurganlik cagindaki
hastalarin anti-T. gondii IgM pozitifliginin %4,1; anti-T. gondii IgG
pozitifliginin %26,9 oldugu gérulmisgtiir. Bu oran literatiirdeki
verilerle uyumludur.

Anti-T. gondii IgM ve IgG antikorlarimin birlikte pozitifligi
durumunda yakin zamanda ya da ge¢mis dénemde kazanilmig
enfeksiyonu ayirt etmeye yardima testler olan IgG avidite
testlerinin temeli, 6zgil IgG’nin multivalan T. gondii antijenine
baglanma giiciine dayanmaktadir. Yitksek aviditeli antikorlarin
varligy, enfeksiyonun son 3-4 aydan daha 6nce edinildigini,
diigiik aviditeli antikorlarin varh@ ise akut enfeksiyon
olabilecegini gosterebilir. Bununla birlikte dugsik aviditeli
antikorlar enfeksiyondan 3 ay sonra da gorilebilmektedir. Ayrica
bazi hastalarda avidite testi sonuglari agisindan ara degerler
gorilebilmektedir. Bu nedenle 6zellikle digsik veya simirda
avidite sonuclan ile karsilagildiginda diger tam yéntemlerine
bagvurulmahdir (6,7,28,29).

Yazisiz ve ark’nin (30) yaptiklari bir ¢aligmada, anti-T. gondii
IgG porzitif ve anti-T. gondii IgM pozitif/ara deger olan hasta
orneklerinin %57,1’'inde yiiksek avidite, %14,3’inde ara deger,
%28,6’sinda digikk avidite bulmusglardir. Esenkaya Tagbent ve
ark./nin (20) yaptiklar1 bir caligmada ise hastalarin %50,2’sinde
yiiksek avidite, %18,8'inde simirda avidite ve %31'inde de dugik
aviditeli anti-T. gondii IgG belirlenmisgtir. Diigiik aviditeli antikora
sahip hastalarin ¢ogunlugunun dogurganlik yas grubu ve gebe
olan kadinlardan olustugu belirtilmistir. Bolu'da yapilan bir
calismada ise IgG avidite testlerinde %33 dugtik avidite, %15 sinir
deger ve %52 yitksek avidite sonuglarina ulagilmigtir (19). Bizim
calismamizda, serumlarin %34,7’sinde dusitk avidite, %19,9'unda
ara deger, %45,4 tinde yitksek avidite degerleri saptanmigtur.

SONUC

Laboratuvarimiza ait 10 yilik verilerin degerlendirildigi bu
calismada genel poptlasyonda T. gondii seropozitifligi %27,5
olarak bulunmusgtur. Sonuglarimiz iilkemizde ve Edirne ilinde
yapilan diger caligmalarla uyum gostermekle birlikte, 6zellikle
dogurganlik cagindaki kadinlarda hastahigin ciddi klinik sonuglar
g6z 6nune alindiginda rutin taramanin ne denli 6nemli oldugunu
ortaya koymaktadir. Ayrica ¢alismamizin Edirne ilindeki
Toxoplasma enfeksiyonu seroprevalans verilerine katk: sundugu
dugtinilmektedir.
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ABSTRACT

Objective: Toxoplasma gondii (T. gondii), Rubella and Cytomegalovirus (CMV) infections can cause severe morbidity in the fetus
when transmissed during pregnancy. In our study, it was aimed to examine the seropositivity rates for T. gondii, Rubella and CMV
infections in women of childbearing age who applied to our hospital.

Methods: Anti-Toxoplasma 1gG, anti-Toxoplasma IgM, anti-Rubella I1gG, anti-Rubella IgM, anti-CMV IgG and anti-CMV were
studied in women of childbearing age (18-49 years old) who applied to our hospital’s outpatient clinics between January 2018 and
December 2020. The tests were performed in our microbiology laboratory using the ELISA method on Architect 12000 (Abbott,
USA) and COBAS e601 (Roche, Germany) devices.

Results: As a result of the data obtained, the percentages of IgM and IgG positivity for anti-Toxoplasma were calculated as 1.4%
and 30.9%, respectively. Anti-Rubella IgM positivity was 0.7%, anti-Rubella IgG positivity was 91%, anti-CMV IgG positivity was
98.8%, and anti-CMV IgM positivity was 2%.

Conclusion: Having its own seroprevalence for each region has is important in terms of planning pregnancy screenings. The
seropositivity rates in our region are in line with other studies in the country. Since CMV seropositivity is very high in the
population and there is no effective treatment or vaccine, screening may not be not necessary. T. gondii and Rubella screenings can

be recommended due to the lower immunity rates and the availability of vaccine and treatment options.
Keywords: Citomegalovirus, childbearing age, pregnancy, Rubella, seroprevalence, Toxoplasma gondii

0z

Amag: Toxoplasma gondii (T. gondii), Rubella ve Cytomegaloviriis (CMV) enfeksiyonlar: gebelikte gecirildiginde fetiiste agir
tablolara sebep olabilmektedir. Calismamizda, hastanemize bagvuran dogurganlk ¢agindaki kadinlarin T. gondii, Rubella ve CMV
enfeksiyonlarina yénelik seropozitiflik oranlarinin incelenmesi amaglanmigtir.

Yontemler: Calismamiza hastanemiz polikliniklerine Ocak 2018-Aralik 2020 tarihleri arasinda bagvuran, dogurganlik cagindaki
(18-49 yas) kadinlarda ¢alisilmasi istenen anti-Toxo IgG, anti-Toxo IgM, anti-Rubella IgG, anti-Rubella IgM, anti-CMV IgG ve
anti-CMV IgM tetkikleri dahil edilmigtir. Testler mikrobiyoloji laboratuvarimizda ELISA yéntemiyle Architect 2000 (Abbott, ABD)
ve COBAS €601 (Roche, Almanya) cihazlarinda ¢aligilmigtir.

Bulgular: Elde edilen veriler sonucunda anti-Toxo i¢in IgM ve IgG pozitiflik ylizdeleri sirasiyla 1.4 ve 30.9 olarak hesaplandi. Anti-
Rubella IgM pozitifligi %0.7, anti-Rubella IgG pozitifligi %91, anti-CMV IgM pozitifligi %2, anti-CMV IgG pozitifliginin ise %98.8
oldugu tespit edildi.

Sonug: Her bélgenin kendi seroprevalansina sahip olmasi gebelik taramalarinin planlanmasi agisindan énem tagimaktadur.
Bolgemizdeki seropozitiflik oranlar tilkedeki diger calismalarla uyumludur. Toplumda CMYV seropozitifligi ¢ok yitksek oldugu ve
etkili bir tedavisi ya da agis1 olmadig i¢in taranmasi gerekli olmayabilir. T. gondii ve Rubella taramalar: ise hem bagisiklik oranlarinin
daha dusiik olmasi hem de as1 ve tedavi segeneklerinin var olmasi sebebiyle 6nerilebilir.

Anahtar Kelimeler: Cytomegaloviriis, dogurganlik cagy, gebe, Rubella, seroprevalans, Toxoplasma gondii
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INTRODUCTION

Toxoplasma, Rubella, and Cytomegalovirus (CMV) infections are a
group of infections that are common in the community, mostly
asymptomatic, but can cause severe symptoms and postpartum
sequelae in the fetus if experienced during pregnancy (1). Since
these infections are difficult to distinguish from each other
clinically, their diagnosisis mostlybased on serological detection of
specific antibodies. IgM and IgG-type antibody levels determined
as a result of these serological tests provide information about
exposure to the agent and whether the infection is acute or past
(2,3).

Although there is no consensus about routine Toxoplasma, Rubella
and CMV screening in pregnant women in our country, the opinion
that screening for CMV and Toxoplasma antibodies is not necessary
in regions where the incidence is not high is more common (4,5).
Unlike Toxoplasma and CMV, Rubella screening allows vaccination
in case of detection of seronegativity. It is recommended more
frequently (6). The low cost-effectiveness of the tests used for
screening makes it difficult to reach consensus on the necessity of
screening (7). Knowing the regional seropositivity rates is a guide
for clinicians in making the screening decision (8).

In this study, we aimed to discuss the necessity of screening
pregnant women by retrospectively examining the antibody levels
against Toxoplasma, Rubella and CMV in women of childbearing
age (15-49 years) who applied to our polyclinics from our region
and constitute the risk group for intrauterine infections.

METHODS

In our study, 3143 anti-Toxoplasma 1gG, 4162 anti-Toxoplasma
IgM, 3442 anti-Rubella IgG and 4142 anti-Rubella IgM, 4142
anti-Rubella IgM, 3108 anti-CMV IgG and 4139 anti-CMV
IgM tests were requested from women aged 18-49 who applied
to Recep Tayyip Erdogan University Training and Research
Hospital polyclinics between 01.01.2018 and 31.12.2020 with

various complaints and retrospectively analyzed. Only the first
examinations of patients with more than one request were
included in the study.

Serum samples obtained from the blood of the patients after
centrifugation at 4000 rpm for 10 minutes were analyzed by
macro ELISA test. The ELISA tests, which were evaluated, were
studied with the Architect i2000 (Abbott, USA) device between
01.01.2018 and 15.01.2020, and with the COBAS e601 (Roche,
Germany) device between 16.01.2020-31.12.2020. The results
were evaluated according to the reactive, non-reactive and
borderline ranges accepted for each test, taking into account the
kit contents and company recommendations (Table 1, 2).

Statistical Analysis

SPSS (Statistical Package of Social Sciences, version 26.0, IBM
Corp., Armonk, NY, USA) package program was used in the
statistical analysis of the study.

For this study, 2022/71 approval was obtained from the Recep
Tayyip Erdogan University Non-Interventional Clinical Research
Ethics Committee (date: 29.03.2022) and all steps of our study
were carried out in accordance with the Declaration of Helsinki.

RESULTS

The mean age of the women whose examinations were included in
the study was found to be 32.04. Of the 4162 anti-Toxoplasma IgM
tests examined, 58 (1.4%) were reactive and 4097 (98.4%) were
non-reactive. Of the 3143 tests examined for anti-Toxoplasma
IgG, 971 (30.9%) were observed as reactive and 2060 (65.5%) as
non-reactive.

Of the 4142 tests whose anti-Rubella IgM levels were studied, 31
(0.7%) were reactive and 4074 (98.4%) were non-reactive. Of the
3442 tests examined for anti-Rubella IgG levels, 3131 (91%) were
found to be reactive and 162 (4.7%) as non-reactive.

For anti-CMV IgM, 4139 samples were examined and 82 (2%)
were reactive and 4016 (97%) were non-reactive. In anti-CMV

Table 1. Reference ranges of Roche ELISA COBAS E601 device

Test name Unit Reactive Borderline Non-reactive
Anti-Toxoplasma IgM COI 21 1>-20.8 <0.8
Anti-Toxoplasma IgG IU/mL 23 3>-21 <1
Anti-Rubella IgM COI >1 1>->0.8 <0.8
Anti-Rubella 1gG IU/mL 210 - <10

Anti-CMV IgM CoI 21 1>-20.7 <0.7
Anti-CMV IgG IU/mL 21 1>-20.5 <0.5

CMV: Cytomegalovirus

Table 2. Reference ranges of the Architect i2000 SR (ABBOTT) device

Test name Unit Reactive Borderline Non-reactive
Anti-Toxoplasma IgM IU/mL 20.6 0.6>-20.5 <0.5
Anti-Toxoplasma IgG IU/mL 23 3>-21.6 <1.6
Anti-Rubella IgM IU/mL 21.6 1.6>-21.2 <1.2
Anti-Rubella 1gG IU/mL 210 10>-25 <5

Anti-CMV IgM IU/mL 21 1>-20.85 <0.85
Anti-CMV IgG AU/mL 26 - <6

CMV: Cytomegalovirus




Turkiye Parazitol Derg 2023;47(1):11-5

Bahceci et al. Seroprevalence of TORCH 13

IgG levels, the number of reactivity and non-reactivity in 3108
samples was 3070 (98.8%) and 38 (1.2%), respectively (Table 3).

DISCUSSION

Toxoplasma, Rubella and CMV infections during pregnancy may
not cause any problems in the fetus, and may cause severe clinical
pictures that may result in intrauterine death (9). Especially
infections in the first trimester increase fetal exposure and cause
perinatal morbidity and mortality (10). Women of childbearing
age constitute the risk group for these infections. The incidence
of these infections may vary depending on many parameters
such as nutrition and hygiene habits, contact with animals,
socio-economic level, climate and environmental conditions
(11). Although they are common all over the world and easy to
diagnose, there are different opinions about the routine screening
of these infections in pregnant women (12).

Diagnosis of Toxoplasmosis, Rubella and CMV infections is made
by looking at the IgM and IgG type antibody levels detected
by ELISA method at the first stage (4). Routine screening in
pregnant women is not recommended in the Prenatal Care Guide
of the Ministry of Health (13). Again, they are not among the
infections recommended by the American Society of Gynecology
and Obstetrics and the World Health Organization (WHO) to be
routinely screened in the first trimester (4,14). However, there are
countries that include these infections in the routine screening
program in pregnant women (4). The reasons for the controversy
over the necessity of these screenings may be the cost of the tests
and the fact that antibody levels in the population differ between
countries and even provinces.

In our study, anti-Toxoplasma IgM, anti-Toxoplasma IgG, anti-
Rubella IgM, anti-Rubella IgG, anti-CMV IgG and anti-CMV IgM,
requested from pregnant women of childbearing age who applied
to our hospital, which is a tertiary center in Rize province, for three
years (2018-2020). We found IgM and IgG positivity percentages
for anti-Toxoplasma as 1.4 and 30.9, respectively. Anti-Rubella
IgM positivity was 0.7%, anti-Rubella IgG positivity was 91%.
We found anti-CMV IgG positivity as 98.8% and anti-CMV IgM
positivity as 2%. These rates are consistent with the data in a
similar study conducted in our institution in previous years (15).
It also shows parallelism with the rates in similar studies in our
country (15-19).

The causative agent of Toxoplasmosis is the parasite T. gondii (20).
Congenital Toxoplasmosis, which may be caused when transmitted
during pregnancy, is 90% asymptomatic at birth, but later on,
symptoms appear and the patient presents with the triad of
hydrocephalus, intracranial infection, and chorioretinitis (21).
When detected in pregnant women, spiramycin, a macrolide

antibiotic, can be used to prevent transplacental transmission to
the fetus, and this treatment allows the fetus to be protected from
the severe clinical manifestations of congenital toxoplasmosis
(22).

The frequency of Toxoplasma infections varies in a wide range,
such as 10% to 90% between different countries, depending on
food habits, social habits (feeding cats, etc.) and hygiene rules
(4). In a study that compiled the data of more than one billion
pregnant women worldwide, it was reported that the Toxoplasma
seropositivity was 33.8% (23). Data in our country vary
between regions. Anti-Toxoplasma IgG seropositivity is higher in
Southeastern Anatolia Region, where dishes such as raw meatballs
are widely consumed, compared to western provinces (10). In our
study, we found anti-Toxoplasma IgG positivity as 30.9% and anti-
Toxoplasma IgM positivity as 1.4% in women of childbearing age
in Rize province. A study conducted our country, it was reported
that anti-Toxoplasma IgM was positive in 1.3% of 3607 patients
and in another study, it was positive in 1.8% of 5013 patients
which are compatible with our study (18,19).

Toxoplasma screening can be recommended due to the fact
that there is preventive treatment during pregnancy, there are
preventive measures and the seroprevalence of anti-Toxoplasma
IgG type antibodies is not very high in our society. Pregnant
women who are found to be seronegative as a result of screening
should be advised to be informed about protective measures (9).
Rubella infection is primarily a childhood disease, but can also
occur in adults (24). Adults without immunity are at risk for
Rubella infection, and especially if pregnant women in the first
trimester have this infection, congenital Rubella syndrome can be
seen in which the fetus is severely affected (16). In this syndrome,
severe conditions such as retardation in fetal development,
cataract, deafness, congenital heart diseases and microcephaly
may ocur (17). It is estimated that 110,000 cases of congenital
rubella syndrome occur in the world each year (8).

Since Rubella can be transmitted very easily and spread very
quickly among unvaccinated children, and it is included in the
routine vaccination program, the level of immunity in our society
is high (25). In a meta-analysis compiling 16-year data, the rate
of Rubella seronegativity in women was reported as 9.5% in the
world (26). In similar studies conducted in our country, the anti-
Rubella IgG positivity rates in different time periods ranged from
86% to 97% (18). In our study, we found the anti-Rubella IgG
positivity rate as 91% and the anti-Rubella IgM positivity rate as
0.7% in the Rize region.

There is not enough evidence that screening is unnecessary
in countries with low Rubella seropositivity, and there are also
resources recommending screening for Rubella antibodies,
especially in countries with low incidence, as it provides postnatal

Table 3. Distribution of the results obtained from the three-year data

Test Non-reactive (n %) Borderline (n %) Reactive (n %) Total (n %)
Anti-Toxoplasma IgM 4097 (98.4) 7(0.2) 58 (1.4) 4162
Anti-Toxoplasma IgG 2060 (65.5) 112 (3.6) 971 (30.9) 3143
Anti-Rubella IgM 4074 (98.4) 37(0.9) 31(0.7) 4142
Anti-Rubella IgG 162 (4.7) 149 (4.3) 3131 (91) 3442
Anti-CMV IgM 4016 (97.0) 41 (1.0) 82 (2.0) 4139
Anti-CMV IgG 38(1.2) 0 (0) 3070 (98.8) 3108

CMV: Cytomegalovirus
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vaccination if Rubella seronegativity is detected during screening
(4). Rubella seropositivity rate is over 90% in our region, but these
rates should not be interpreted as unnecessary screening. Because
the WHO determined the safe seronegativity rate for Rubella
as 95% and above (27). According to the European Centre for
Disease Prevention and Control, 25 countries in EU/EEA involved
in the survelliance system for congenital Rubella and five of them
have separate system for Rubella in pregnancy. These countries
are Denmark, France, Malta, Iceland and Italy (28).

CMYV is the most common of the perinatal infectious agents (29).
While it is mostly asymptomatic in non-pregnant individuals,
it can cause perinatal infections in pregnant women and as
a result, problems such as hearing loss, growth retardation,
microcephaly, intracerebral calcifications, cognitive disorders,
thrombocytopenia, anemia, jaundice, hepatosplenomegaly,
chorioretinitis in newborns (29).

In a study in which global data were compiled, CMV seropositivity
was determined as 83% worldwide, and our country was reported
as the country with the highest seropositivity rate in the study
with 97% (30). In the same study, the European average was
determined as 66% and the Eastern Mediterranean average as
90% (30). The percentage of CMV seropositivity in our country
varies between 90.4% and 99.8%, as stated in various studies (8).
We also found the anti-CMV IgG positivity rate as 98.8% and the
anti-CMV IgM seropositivity as 1.2% in our region. These rates
are in parallel with the literature. In our study, anti-CMV IgG
positivity was found to be high (98.8%) in line with the literature
(4,18). All these reasons suggest that routine screening for CMV
antibodies is not effective.

CONCLUSION

There is no consensus on the screening of Toxoplasma, Rubella and
CMV infections in pregnant women. Each physicians should make
the screening decision by looking at the seropositivity rates in
their own region. For this reason, it is important for each region
to have it his own data for effective scanning.

Screening should not be seen as the only option in the fight against
these infections. Awareness should be raised about prevention
methods, transmission routes and vaccines.

The data we obtained are compatible with other studies conducted
throughout country. Our study is important in that it is the first
study to compile these data from the province of Rize.
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ABSTRACT

Objective: The aim of this study was to determine the seroprevalence of Toxoplasma gondii in hemodialysis (HD) patients and to
reveal the importance of toxoplasmosis as a risk factor in these patients.

Methods: The study was carried out between 26.12.2013 and 01.01.2016 at Van Yiiztincii University Dursun Odabag the Medical
Center on patients with chronic renal failure who entered HD. As the patient group in the study, 150 patients with chronic renal
failure who underwent HD; as the control group, 50 people without any known chronic disease and who did not receive any
immunosuppressive therapy were included. The ELISA method was used to determine anti-T. gondii IgG and IgM antibody levels.
A questionnaire including risk factors that may cause the transmission of T. gondii was applied to the patient and control groups.
Results: In the study, 89 out of total 150 HD patients (59.3%) were found anti-T. gondii IgG antibody seropositive and 4 were
(2.7%) anti-T. gondii IgM antibody seropositive. Fourteen of 50 healthy individuals in the group (28%) were anti-T. gondii IgG
antibody positive, while none in this group was anti-T. gondii IgM antibody positive. Statistical analysis demonstrated there were
separate significant correlations between both anti-T. gondii IgG (p<0.01) and anti-T. gondii IgM antibody (p<0.05) frequencies
with chronic renal failure. While there were no statistically significant differences in the prevalence of anti-T. gondii IgG antibody
identification based on gender and age groups, there were significant differences between the prevalence of anti-T. gondii IgM
antibody based on both gender (p<0.05) and age groups (p<0.05). Some living conditions and habits of the patient group were
evaluated statistically, and a significant correlation (p<0.05) was found between eating only raw meatballs and toxoplasmosis
seropositivity.

Conclusion: As a result, it was understood that the physicians who monitor of HD patients should assess toxoplasmosis among
the risk factors.

Keywords: Toxoplasma gondii, hemodialysis patients, seroprevalence

0z

Amag: Bu calismanin amaci hemodiyaziz (HD) hastalarinda Toxoplasma gondii'nin seroprevalansini saptamak ve bu hastalarda bir
risk faktori olarak toksoplazmozun énemini ortaya koymaktir.

Yontemler: Calisma 26.12.2013-01.01.2016 tarihleri arasinda Van Yiiziincii Universitesi Dursun Odabas Tip Merkezi'nde,
kronik bébrek yetmezligi olup HD’ye giren hastalar tizerinde yiritildu. Hasta grubu olarak, kronik bobrek yetmezligi olup HD
uygulan 150 hasta; kontrol grubunu olarak ise, bilinen herhangi bir kronik hastaligi olmayan ve herhangi bir immiinosiipresif
tedavi almayan 50 kisi dahil edildi. Anti-T. gondii IgG ve IgM antikor seviyelerini belirlemek i¢in ELISA yéntemi kullanildi. Hasta ve
kontrol grubuna, T. gondii'nin bulagmasina neden olabilecek risk faktérlerini iceren bir anket uygulanda.

Bulgular: Calismamizda toplam 150 HD hastasinin 89'u (%59,3) anti-T. gondii IgG antikoru, 4t (%2,7) IgM antikoru yéntinden
seropozitif bulunmustur. Kontrol grubundaki 50 saglikhi bireyin 14'a (%28) anti-T. gondii IgG antikoru yéniinden pozitif
bulunurken, bu grupta IgM antikoru yéniinden pozitiflik saptanmamugtir. Yapilan istatistiksel degerlendirmede, kronik bébrek
yetmezligi ile hem anti-T. gondii IgG (p<0,01) hem de IgM antikoru (p<0,05) siklig1 arasinda ayr1 ayr1 anlaml iligki saptanmugtir.
Galismada anti-T. gondii IgG antikorunu belirleme sikliginda cinsiyet ve yas gruplarn arasinda istatistiksel olarak anlaml fark
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saptanmazken, anti-T. gondii IgM antikorunu belirleme sikliginda hem cinsiyet (p<0,05) hem de yas gruplari (p<0,05) arasinda fark belirlenmistir.
Hasta grubuna ait baz1 yasam kogullar1 ve aliskanliklar, istatistiksel olarak degerlendirilmis ve sadece ¢ig kofte yeme aliskanlhig: ile toksoplazmoz seropozitifligi

arasinda anlamb bir iligki (p<0,05) saptanmugtur.

Sonug: Sonug olarak HD hastalarinin takibini yapan hekimlerin toxoplasmosisi risk faktérleri arasinda degerlendirmesi gerektigi diistiintilmistar.

Anahtar Kelimeler: Toxoplasma gondii, hemodiyaliz hastalar, seroprevalans

INTRODUCTION

The only species of the Toxoplasma genus of Apicomplexa phylum
that could settle in humans, other mammals, and birds and
become a disease factor is Toxoplasma gondii (T. gondii). T. gondii
is the most common zoonotic obligate intracellular protozoan in
humans. The definitive host of the parasite is cats and felines, its
intermediate host is many warm-blooded animals and including
humans. It has three infective forms in its life cycle: Tachyzoite,
bradyzoite, and oocyst. Transmission occurs mainly through food
and drinks contaminated with oocysts excreted in cat feces, or by
eating meat containing tissue cysts undercooked or raw. It can also
be transmitted through blood transfusion, organ transplantation
and placental transmission from mother to baby (1-4).

It is estimated that approximately 30% of the world population
has chronic toxoplasmosis. It has been reported that the T. gondii
seroprevalence rate is between 7-10% in Norway and the United
Kingdom, 44% in France, 50% in Germany, 11% in the USA, and
between 17.3% and 78% in Turkey. The socio-economic level of
societies, hygiene and sanitation conditions dietary habits and
climatic conditions are the factors affecting the incidence of this
parasite (5-9).

While Toxoplasmosis is usually asymptomatic and chronic in
immunocompetent individuals, it is severe in patients with AIDS
and cancer, in immunocompromised or inadequate individuals
such as bone marrow and solitary organ transplants and many
other patient groups. Moreover, if not controlled, it may result in
death. It can cause serious complications such as fatal Toxoplasma
encephalitis, myocarditis, pneumonia, lymphadenopathy and
chorioretinitis in immunosuppressed patients. If T. gondii is
in placental transmission, the severity of infection in the fetus
may increase or fetal deaths may occur depending on the period
of pregnancy and the state of the mother’s immune system
(1,4,10,11).

In patients with end-stage renal disease, in addition to inadequate
kidney function, the inability to remove urea, a product of
metabolic waste, from the body, causes the formation of a pro-
inflammatory environment. The inflammatory environment
originating from uremic causes premature aging of the T-cell
compartment and disruption of the T-cell-mediated immune
system. Due to T-cell-mediated immune dysfunction in
hemodialysis (HD) patients, increased susceptibility to infectious
diseases, susceptibility to infections, a poor response to
vaccination, auto-immune diseases and a high risk of malignancy
may be present. Therefore, these patients may be more susceptible
to many infections, including infections caused by opportunistic
protozoan parasites (12-15). The need for blood transfusion and
surgical intervention in HD patients is greater than in the normal
population. Like other blood-borne factors, T. gondii is also very
likely to infect these patients (10,12,16,17).

The objective of the present study is to determine T. gondii
seroprevalence in HD patients and establish the significance of
toxoplasmosis as a risk factor.

METHODS

This study was first approved by the Clinical Research Ethics
Committee of the Faculty of Medicine of Van Yuzinci Yil
University (decision no: 2014/02). The study was conducted
between 26.12.2013-01.01.2016 Van Yizinci Yil University
Dursun Odabas Medical Center, on patients with chronic renal
failure (CRF) who entered HD.

Patient and Control Group

As a patient group, 150 patients (80 female, 70 male, 26 younger
than 35, 124 older than 35 years old) with CRF who underwent
HD were included in the study; as a control group, 50 people
(28 female, 22 male, 41 younger than 35, 9 older than 35 years
old) who did not have any known chronic diseases and did not
receive any immunosuppressive therapy were included. Blood
samples taken from both groups were centrifuged at 3000 rpm
to determine anti-T. gondii IgG and IgM antibody levels, and
the separated blood sera were stored at -20 °C. A questionnaire
including risk factors that may cause transmission of T. gondii was
applied to the patient group.

ELISA

The reagents prepared in accordance with the ELISA commercial
kit (VIRCELL S.L-Granada, Spain) procedure were started to
work after they were kept at room temperature for 60 minutes.
Anti-T. gondii IgM and anti-T. gondii IgG antibodies in the plates
coated with 2 cut-off, a negative and a positive control sera
were determined and Wells for over 100 pL serum (Neolone
and Bronidox), the other wells 100 pL sample dilution solution
(Neolone, Bronidox phosphate buffer containing protein
stabilizers and blue color) was added. 5 pL of each sample was
added to the corresponding wells and covered, incubated at 37 °C
for 60 minutes. After incubation, the liquid was aspirated from
the wells. Five times washing with a washing solution was done
so that there were 0.3 mL per well and the remaining liquids
were drained. 100 pL of diluted conjugate was added to each well,
incubated for 60 minutes and washed again. After the remaining
liquids in the wells were drained, 100 pL of substrate solution
(trimethylbenzidine) was added and incubated for 20 minutes at
room temperature to be protected from light. After adding 50 uL
of stop solution (sulfuric acid) to all wells, a reading at 450 nm
was performed with a spectrophotometer within one hour.

The samples were classified as negative [antibody level (AL) <9],
borderline (AL =9-11) and positive (AL >11; positive AL = [optic
density of the samples (OD)/mean OD of cut-off serum) x10]. The
study of suspicious sera was repeated with further dilutions until
a negative result was obtained.

Statistical Analysis

Descriptive statistics for the categorical variables were presented
as count and percent. The chi-square test was calculated to
determine relationships between the categorical variables. Z-test
was also used for the comparison of proportions. Descriptive
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statistics for the studied variables (characteristics) were
presented as mean, standard deviation, minimum and maximum
values. The statistical significance level was accepted as 5% and
calculations were conducted using SPSS (ver. 13) and MINITAB
(ver. 14) statistical software.

RESULTS

In the study, 89 out of a total of 150 HD patients (59.3%) were
found anti-T. gondii IgG antibody seropositive and 4 were (2.7%)
anti-T. gondii IgM antibody seropositive. Fourteen of 50 healthy
individuals in the group (28%) were anti-T. gondii IgG antibody
positive, while none in this group was anti-T. gondii [gM antibody
positive. Statistical analysis demonstrated there were separate
significant correlations between both anti-T. gondii IgG and
anti-T. gondii IgM antibody frequencies with CRF (Table 1, 2).
While there were no statistically significant differences in the
prevalence of anti-T. gondii IgG antibody identification based on
gender and age groups, there were significant differences between
the prevalence of anti-T. gondii IgM antibody based on both gender
(p<0.05) and age groups (p<0.05) (Table 1, 2).

In the study, survey data to determine some living conditions
and habits of the patient group were evaluated statistically and
a significant correlation (p<0.05) was found between eating only
raw meatballs and toxoplasmosis seropositivity. It was found
that 57.1% of 35 people who stated that they had cats at home
or in their immediate vicinity were seropositive. But, there was
no statistically significant difference between the presence of
cats and T. gondii seropositivity. There was also no statistically

significant difference between surface decontamination and glove
use in contact with raw meat and toxoplasmosis seropositivity
(Table 3).

DISCUSSION

Although toxoplasmosis is one of the most common infectious
diseases in the world, it usually progresses with asymptomatic
or non-specific symptoms. However, it causes serious clinical
pictures in immunocompromised or inadequate individuals (15).

Globally increasing CRF has been recognized as an important
public health problem worldwide. The global prevalence of CRF is
estimated at 13.4% (18).
with  CRF

immunocompromised due to immune response dysfunctions
related to phagocytosis, chemotaxis, and the complement system.
Therefore, these patients are more vulnerable to opportunistic

Patients undergoing HD are considered

pathogens such as T. gondii. It is very important to know and
clinically monitor T. gondii seropositivity in these patient groups
(14). In the meta-analysis data evaluating T. gondii seropositivity
in HD patients in Iran; anti-T. gondii IgG positivity was observed
in 58% of the HD patients and 40% of the healthy control group,
anti-T. gondii IgM in 2% of HD patients in the study was detected,
but these antibodies were not detected in the healthy control
group (14). Aufy et al. (19) found that 36.8% of 19 kidney patients
who did not undergo HD had anti-T. gondii IgG, anti-T. gondii IgM
in 10.5%; anti-T. gondii IgG in 56.7% of 30 patients on regular
HD, anti-T. gondii IgM in 16.7%; anti-T. gondii IgG in 69% of 29
patients who underwent kidney transplantation, anti-T. gondii

Table 1. Distribution of anti-T. gondii IgG and anti-T. gondii IgM antibody prevalence based on gender

Anti-T. gondii IgG

Anti-T. gondii IgM

Groups Gender Positive number % Groups Gender Positive number %
Famele (n=80) 49 61.3 Female (n=80) 4 5
Male (n=70) 40 57.1 Male (n=70) 0 0
HD patients *Z:0.51; p>0.05 HD patients *Z:2.05; p<0.05
Total (n=150) 89 59.3 Total (n=150) 4 2.7
*7:4.17, p<0.01 **7:2.03; p<0.05
Female (n=28) 7 25 Female (n=28) 0 0
Control Male (n=22) 7 31.8 Control Male (n=22)
Total (n=50) 14 28 Total (n=50)

*Result of between-gender comparison, **result of patient-control group comparison, HD: Hemodialysis

Table 2. Distribution of anti-T. gondii IgG and anti-T. gondii IgM antibody prevalence based on age

Anti-T. gondii IgG Anti-T. gondii IgM
Groups Age groups Positive number % Groups Age groups Positive number %
<35 (n=26) 12 46.2 <35 (n=26) 0 0
>36 (n=124) 77 62.1 >36 (n=124) 4 3.2
HD patients HD patients
*Z:1.49; p>0.05 *Z:2.03; p<0.05
Total (n=150) 89 59.3 Total (n=150) 4 2.7
<35 (n=41) 10 24.4 <35 (n=41) 0 0
Control >36 (n=9) 4 44 4 Control >36 (n=9) 0 0
Total (n=50) 14 28 Total (n=50) 0 0

*Result of between-age group comparison of HD patient, HD: Hemodialysis
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Table 3. Statistical evaluation results for certain life conditions and habits of the patient group

. . e . S ti S iti Signifi
Some of the living conditions and habits Features eronegative eropositive 1gniticance
number (%) number (%) value
Yes (n=35) 15 (24.6) 20 (22.5) 7-03
Cat at home or close proximity
No (n=115) 46 (75.4) 69 (77.5) p>0.05
Yes (n=102) 47 (77) 55 (61.8) _
The habit of eating Turkish steak tartare £=2.05
No (n=48) 14 (23) 34 (38.2) p>0.05
Surface cleanliness in contact with raw meat in the Yes (n=95) 37 (60.7) 58 (65.2) 7 =0.22
kitchen No (n=55) 24 (39.3) 31(34.8) p<0.05
Yes (n=122) 51 (83.6) 71(79.8) 7-06
Glove use in contact with raw meat
No (n=28) 10 (16.4) 18 (20.2) p>0.05

IgM in 24.1%; anti-T. gondii IgG in 23.1% of the control group
of 13 healthy subjects antibody positivity was detected, but in
this group of patients, anti-T. gondii IgM have not determined
antibody positivity. In another study, 31.7% of 120 HD patients
had anti-T. gondii IgG, anti-T. gondii IgM in 3.3% and anti-T. gondii
IgG in 7% of the control group of 100 people, anti-T. gondii IgM in
2% antibodies detected (15).

Various studies have been conducted to determine the
seroprevalence of T. gondii in patients undergoing HD in Turkey.
Yalgin et al. (20) showed anti-T.gondii IgG in 76.6% of HD
patients and 63.3% of the control group; Sahin et al. (12) reported
anti-T. gondii IgG in 77.77% of HD patients, anti-T. gondii IgM
at 1.92% was anti-T. gondii IgG in 30.76% of the control group,
anti-T. gondii IgM at 1.85%; Yazar et al. (21) anti-T. gondii
IgG in 56.06% of HD patients, anti-T. gondii IgM in 1.73%,
anti-T. gondii IgG in 20% of the control group; Ocak et al. (22) found
anti-T. gondii IgG seropositivity in 76.5% of HD patients and 48%
of the control group. In the study conducted by Hamama et al.
(23), anti-T. gondii was found in 25 of 30 predialysis patients,
28 of 30 HD patients, and 12 of 30 healthy control group but
anti-T. gondii IgM antibody positivity was not detected. In many
studies conducted in Turkey, seropositivity of toxoplasma was
also investigated in immunocompromised patient groups and
different results were found.

In a study conducted to determine the seroprevalence of T. gondii
in cancer patients, anti-T. gondii IgG antibody positivity was
found in 60% of 100 cancer patients receiving chemotherapy and
27% of 100 healthy control group. In addition, anti-T. gondii IgM
antibody positivity was determined in both cancer patients and
one person from the control group (24). In the study conducted
on patients with diabetes mellitus (DM); anti-T. gondii IgG
seropositivity was detected in 40.5% of 74 DM patients and 38.2%
of healthy individuals in the control group, but no positivity for
anti-T. gondii IgM antibodies was detected in either group (25).
In a study, anti-T. gondii IgG antibody positivity was determined
at a rate of 43.5% in HIV-positive patients, and anti-T. gondii IgM
antibody positivity was not detected in any of the patients (6).
In a study conducted on different immunosuppressive patient
groups (26), 14.7% of the patients were found to be positive for
anti-T. gondii IgG and 0.5% for anti-T. gondii IgM. In the studies
listed above (6,24-26), it is noteworthy that T. gondii, known as
opportunistic parasitosis, is frequently encountered in individuals
with suppressed or impaired immunity.

In one of the studies in which HD patients were evaluated in terms
of toxoplasmosis (19), the risk of toxoplasmosis would increase as
more dialysis was exposed, in the other (27) it was emphasized

that the rate of T. gondii infection is higher in HD patients than
in healthy people and that HD or blood transfusion carries a
potential risk for T. gondii infection. In some studies (14,21),
it was emphasized that T. gondii antibody positivity was high in
patients with CRF who underwent HD and that this patient group
should be followed up periodically for toxoplasmosis.

In this study, 59.3% of 150 HD patients had anti-T. gondii IgG,
2.7% had anti-T. gondii IgM, and 28% of the control group,
which included 50 people without any known chronic disease,
had anti-T. gondii IgG positive and no positivity was detected
in terms of IgM antibody. In addition, a statistically significant
difference was found between the patient and control groups in
terms of both anti-T. gondii IgG antibody (p<0.01) and anti-T.
gondii IgM antibody (p<0.05) positivity. Following the literature,
T. gondii seroprevalence was found to be higher in HD patients
compared to the healthy control group (12,14,20-23). In the
statistical comparison between HD patients who are among the
immunocompromised patient groups and the control group, the
statistical significance of T. gondii seroprevalence indicates that
toxoplasmosis is a parasitic factor that should be considered in
HD patients.

Although toxoplasmosis is seen at any age, as the age increases,
the probability of encountering the causative agent of the
disease and therefore the positivity rate increases (4). In one of
the studies conducted on immunocompromised patients (28),
seropositivity of toxoplasmosis was reported to be higher in the
40-50 age group, and in the other (29) in those younger than 30
years of age. Giiles¢i and Otkun (30) found the anti-T. gondii IgG
rate to be 67.5% in cases with a mean age of 53.7%. Sirin et al. (8)
detected the lowest anti-T. gondii IgG seropositivity in the 0-10
age group (11.1%) and the highest in the >60 age group (55.4%).
In a study (31) it was determined that the rate of seropositivity
increased with increasing age. In our study, similar to the results
of the four studies listed above (8,28,30,31), it was observed that
there was an increase in the rate of seropositivity in parallel with
the advancement of age.

Different results were found in studies evaluating the factors
affecting the frequency of toxoplasmosis. Alvarado-Esquivel et al.
(32) determined a statistically significant relationship between T.
gondii infection and undercooked meat consumption, raw cow and
goat milk consumption, and the presence of cats at home. Tekay
and Ozbek (33) reported that consumption of raw meat carries
a great risk for the formation of tissue cyst of T. gondii and this
is responsible for the high seropositivity rate. In our study, the
relationship between the presence of cats in the patients’ homes or
in their immediate surroundings, surface cleaning in contact with
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raw meat, the use of gloves in contact with raw meat, the habit
of eating raw meatballs and the frequency of toxoplasmosis were
evaluated, and there was a statistically significant relationship
between the habit of eating only raw meatballs and the frequency
of this parasitosis (p<0.05).

CONCLUSION

As a result, developing strategies to prevent toxoplasmosis in
immunocompromised patients such as HD revealed the necessity
of focusing on risk factors for transmission and activation. It
should not be forgotten that there is a risk of transmission
of this infection by transfusion of blood or blood products to
these patients during HD the procedure of patients with CRF
and necessary precautions should be taken. Before it reaches
the point of treating T. gondii infection with medication, every
segment of society, especially patients with impaired immunity,
should be informed about the transmission forms of the disease.
Considering the results of our study, it was concluded that
toxoplasmosis is important in HD patients and that it would
be appropriate to evaluate this disease among risk factors by
physicians who follow-up HD patients.
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ABSTRACT

Objective: The Balkan terrapin, Mauremys rivulata, is a freshwater turtle. This reptile is exposed to many environmental
pollutants and some infectious agents, including Haemogregarina stepanowi parasite. This study was conducted to determine the
microscopic prevalence of haemogregarine infection in M. rivulata caught in three different localities (Bozcaada, Gok¢eada, and
Dardanos) in Canakkale province of Turkey, and assessment of some risk factors.

Methods: Twenty-four blood samples were collected, thin blood smears were prepared, and the presence of haemogregarine
parasites microscopically was screened. Water samples were also taken from the habitats, and these samples were analyzed
physiochemically and microbiologically.

Results: Morphological identification was made by detecting the sausage-shaped intra-cytoplasmic developmental stages of H.
stepanowi, and thirteen of twenty-four turtles (54.2%) were found to be infected. The prevalence of H. stepanowi was detected
as the highest (90.0%) in the Gokgeada district, where the water pollution is higher than in the other localities. A statistically
significant relationship was observed between the distribution of the infection and the gender of the turtles, the temperature
of the water, the number of faecal coliforms in water and the amount of dissolved oxygen in the water. A statistically significant
difference was found between the localities in terms of the prevalence of H. stepanowi infection, and the infection was primarily
detected in the Gokceada district.

Conclusion: This study has significance in providing information regarding haemoparasitic diseases of freshwater turtle, M.
rivulata, in Turkey.

Keywords: Blood parasite, Canakkale, freshwater turtle, morphology, Tiirkiye

0z

Amag: Balkan ¢izgili kaplumbagasi olarak bilinen Mauremys rivulata, bir tath su kaplumbagasidir. Bu siiriingen, bircok ¢evresel
kirleticiye ve Haemogregarina stepanowi paraziti de dahil olmak tizere baz1 enfeksiyoz etkenlere maruz kalmaktadir. Bu ¢aligma,
Canakkale ilinde ti¢ farkh lokasyonda (Bozcaada, Gokgeada ve Dardanos) yakalanan M. rivulata tiirt tath su kaplumbagalarinda
hemogregarin enfeksiyonunun mikroskobik prevalansini belirlemek ve bazi risk faktorlerini degerlendirmek amaciyla yapilmigtir.
Yontemler: Yirmi dért adet kan 6rnegi alinmis, sirme kan preparatlar: hazirlanmig ve mikroskobik olarak hemogregarin
parazitlerin varlig taranmgtir. Ayrica habitatlardan su numuneleri de alinmis ve bu numunelerin fizikokimyasal ve mikrobiyolojik
analizleri yapilmigtir.
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Bulgular: H. stepanowinin sosis seklindeki intrasitoplazmik gelisim evreleri tespit edilerek morfolojik tespit yapilmis ve 24 kaplumbagadan 13’iiniin
(%54,2) enfekte oldugu belirlenmistir. H. stepanowi prevalansi su kirliliginin diger yerlere gére daha yiiksek oldugu Gékeeada ilcesinde en yiiksek diizeyde
(%90,0) tespit edilmigtir. Enfeksiyonun dagihmi ile kaplumbagalarin cinsiyeti, suyun sicaklhigy, sudaki fekal koliform sayis: ve sudaki ¢6ziinmiis oksijen
miktar1 arasinda istatistiksel olarak anlaml bir iligki tespit edilmistir. H. stepanowi enfeksiyonu prevalansi agisindan lokaliteler arasinda istatistiksel olarak
anlamli fark saptanmis olup, enfeksiyon baglica Gékeeada ilgesinde tespit edilmisgtir.

Sonug: Bu ¢calisma, tatli su kaplumbagasi M. rivulata'nin Tiirkiye'deki hemoparaziter hastaliklar: hakkinda bilgi vermesi agisindan énem tasimaktadur.
Anahtar Kelimeler: Hemoparazit, Canakkale, tath su kaplumbagasi, morfoloji, Tiirkiye

INTRODUCTION

Many factors can be listed as the reasons for the decrease in the
number of reptile animals. Habitat loss and degradation, invasive
species entering the habitats that alter the habitat’ structure,
fires, environmental pollutants such as agricultural pesticides,
industrial wastes, radioactive and anthropogenic materials,
diseases, the use of such animals for food and medicine in some
Asian countries, and global climate change are the most important
of these factors (1-3).

Parasitic diseases have a significant role among infectious
diseases contributing to the decrease in the number of reptiles.
Haemogregarine parasitic protozoa (Apicomplexa: Coccidia:
Eucoccidiorida: Adeleorina) are intracellular haemoparasites
causing infections, especially in reptiles such as lizards, turtles,
snakes, or frogs. Turtles living in or near freshwaters are the
most adversely affected reptiles by these parasitic agents (4-6).
Haemogregarine parasites cause various clinical symptoms in
freshwater turtles during their development. In the cases of
haemogregarine infections, general weakness, anorexia, necrotic
ulcerations on the skin and shell, decrease in motility, and skin
hemorrhages may be encountered as indicators of poor health
conditions (7).

Haemogregarine parasites have complex heteroxenous life cycles,
including an indirectlife cycle between invertebrate and vertebrate
hosts. The parasites undergo asexual merogony and gametocyte
formation stages in invertebrate hosts, mainly leeches, while they
pass through sporogony and sexual gamogony stages in vertebrate
hosts (8-10). Transmission occurs during leeches sucking blood
from vertebrate hosts or when leeches are ingested by vertebrate
hosts (8). Vertical transmission may also be a transmission route
(11). These parasites infect erythrocytes and rarely leukocytes,
and sausage-shaped intra-cytoplasmic gametocytes can easily be
detected within these cells (5,9).

Freshwater turtles living in small rivers, ponds, dams, and other
muddy environments are pollution indicators since the turtles act
as water purifiers by reducing algal bloom (12). Mauremys rivulata
(Valenciennes, 1833), one of the freshwater turtles, is listed in
Appendix II of the Convention of European Wildlife and Natural
Habitats of 1979 (13). This species is distributed in Thrace,
Western and Southern Anatolia in Turkey. M. rivulata lives in
natural and artificial habitats such as streams, seasonal ponds,
lagoons, drainage and irrigation canals, dams, and reservoirs (14).
Turkey, which acts as a wide land bridge between the continents
of Africa, Asia, and Europe, is located at the intersection of the
biota of these continents due to its geographical location and
has wide diverse herpetofauna (15). Although many studies
concerning the freshwater turtles, which are a significant part
of the herpetofauna of Tirkiye, have been conducted (16), the
number of studies on haemoparasitic diseases of the amphibian
and reptilian animals constituting the herpetofauna of Tiirkiye is
insufficient.

This study was planned to determine the prevalence of a
haemogregarine haemoparasitic agent Haemogregarina stepanowi
in freshwater turtles of the species M. rivulata caught in the
centre (Dardanos), Bozcaada and Gokeeada districts in Canakkale
province, and to evaluate the effects of various risk factors on the
prevalence.

METHODS

Study Areas

The study area consists of 3 localities; Bozcaada (Azmak stream
located in Cayiwr area 355417612, 4410562), Gokeeada (Kaleksy
area 35T0405784, 4453706), Canakkale city center (Dardanos
area 35T445711, 4438009) which are located in Marmara Region
of Turkey. A map of sampling localities is indicated in Figure 1.

Physicochemical and Microbiological Analysis of
Water Samples

Water samples were taken from each locality once and evaluated
regarding physicochemical characteristics and microbial pollution
(17). For this goal, water temperature, pH, electrical conductivity,
and dissolved oxygen were measured in situ with the Hatch Lange
trademark ecological kit. Total coliform, faecal coliform, and
enterococcus were determined by the standard most probable
number method (18).

Sample Collection, Clinical Examination, Species
Identification of Captured Turtles and Carapace
Measurements

During the field studies on the wetlands at each station, five
turtles (59) from Bozcaada, nine turtles (3¢, 69) from Dardanos
and ten turtles (57, 59) from Gékgeada were caught with the help
of anet in April-July 2019. Captured turtles were macroscopically
examined, but no health issues were observed. According to the
morphological characteristics, all freshwater turtles caught in the
present study were identified as the species M. rivulata belonging

Figure 1. Map of Canakkale province o

sampling localities
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to the family Geoemydidae. The genders of the turtles were
also determined to compare the prevalence of infection among
genders. Additionally, the carapace length of the turtles was
measured with a digital calliper, and the average carapace length
for each locality was calculated (Bozcaada: 16.7 cm, Dardanos:
16.4 cm, Gokgeada: 19.7 cm).

Preparation of Blood Smears and Microscopic
Examination

Two milliliters of blood sample were taken from the dorsal caudal
vein of each turtle with the aid of a 5 mL syringe with a diameter
of 21 needles. The stage of blood collection from turtles is shown
in Figure 2. Thin blood smears were prepared from each blood
sample and stained by Wright’s staining method. Then, all smears
were examined under a light microscope (Olympus CX 31) using
100x magnification, and the identification was made by detecting
different developmental stages of the intraerythrocytic parasites
(Figure 3) according to the relevant literature (10,19).

Ethical Statement

All experimental procedures were performed following the
ethical guidelines of the Local Ethics Committee of Canakkale
Onsekiz Mart University (approval reference number: HADYEK,
2018/09-06). After morphological measurements and taking
blood samples, turtles were released to the areas where they were
collected.

Statistical Analysis

SPSS version 25 (IBM Corp. Released 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.) statistical
program was used to analyze all data. Fisher’s Exact test was
applied because the number of samples was less than 25. P-values
were calculated to determine statistical significance among
different gender of turtles and samples from different localities.
Moreover, the prevalence value of H. stepanowi infection was
statistically evaluated according to some water parameters

Figure 2. The stage of collecting blood sample from a
freshwater turtle

where the turtles live, such as the number of faecal coliforms,
temperature, and dissolved oxygen.

RESULTS

The obtained data regarding physicochemical characteristics such
as temperature, pH, electrical conductivity, and dissolved oxygen
of water samples and some microbiological parameters measured
during the study are indicated in Table 1.

c® .

Figure 3. Photomicrographs of intraerythrocytic stages of
Haemogregarina stepanowi Danilewsky, 1885 from Mauremys
rivulata  (Wright stain method) (X100 magnification),
Trophozoites including many vacuoles (A-C), premeronts of
Haemogregarina stepanowi with centric erythrocyte nucleus
(without vacuoles) (D-F), different morphotypes of mature
gamonts (G-I)

Table 1. Physicochemical and microbiological characteristics

of water samples from three localities

Parameter Bozcaada | Gokceada | Dardanos

H 8.11 7.54 8.02
P (I-I1) (L-I) (I-1)

o 25.5 25.7 29.8

Temperature (°C) an an a
Electrical conductivity | 3.37 987 3.01
(uS/cm) ¢9] @ ¢y

. 7.43 0.13 7.82
Dissolved O, (mg/L) o aw) O
Total coliform 4x10? 2x10° 0
(MPN/100 mL) (I-11) (I-11) I)
Faecal coliform 9x10! 9x10? 0
K (MPN/100 mL) (I-11) (11-111) @)
Faecal enterococ ) 5
S (MPS/100 mL) 0 9x10 3x10
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According to microbiological measurements performed in the
study, it has been determined that three localities have I. quality
water (high-quality water) in terms of total coliform counts.
However, it has been determined that Bozcaada and Dardanos
are included in the first quality water classes and Goéke¢eada in
the second (slightly contaminated water) or third (contaminated
water) quality water classes in terms of faecal coliform count.
In addition, the Gokceada district was found the most polluted
locality, and the anthropogenic burden was felt highest in
Gokgeada.

Altogether, 13 of 24 (54.2%) freshwater turtles of M. rivulata
species were found to be infected with H. stepanowi in the study.
The highest prevalence was detected in the Goékceada district
(90%). Infection rates according to sample collection areas and
genders of the turtles are shown in Table 2.

In the study, the effects of various factors on the distribution
of H. stepanowi infection were statistically analyzed. It was
determined that gender, locality, some parameters concerning
water such as temperature, dissolved oxygen, and the number
of faecal coliforms associated with haemogregarine infections in
M. rivulata specimens. Infection was detected more prevalent in
male turtles than in females in the study, and this situation was

found statistically significant (p<0.05). A statistically significant
difference was also found between the localities in terms of the
prevalence of infection, and the infection was primarily detected
in the Gokgeada district (p<0.05). It is thought that this situation
is caused by the microbiological quality characteristics of the water
in the Gok¢eada district because the total coliform, faecal coliform,
and faecal enterococ counts measured in this district were found to
be higher than in the other two localities. When the faecal coliform
count causing significant differences in the water quality rankings
of the localities was subjected to statistical analysis, a statistically
significant relationship was found between the number of
faecal coliforms and the prevalence of infection (p<0.05). In
addition, a significant relationship was determined in terms of
the distribution of infection according to the water temperature.
The infection rate was higher in Bozcaada and Goékegeada, where
the water temperature was lower (p<0.05). Finally, H. stepanowi
infection was detected less prevalent in Bozcaada and Dardanos,
where the dissolved oxygen amount in the water is higher,
compared to Gokceada, where the dissolved oxygen amount is
very low. A statistically significant relationship was found between
the prevalence of infection and dissolved oxygen in the water.
Statistical analysis findings are shown in Table 3.

Table 2. Distribution of haemogregarin infection according to localities and genders

s Infecti t
Localities Number of captured turtles Genders of turtles (;; )e chion rate
(J
2/5(29)
Bozcaada 5 (40%)
" 9/10 (53, 49)
Gokgeada 10 54,59 (90%)
2/9 (23)
Dardanos 9 33,69 (22.2%)
13/24 (73, 6%)
Total 24 8d,16% (54.2%)
Table 3. The results of statistical analysis comparing the distribution of H. stepanowi infection according to different parameters
H. stepanowi
Total P
- +
Male 1 8
Gender 0.033
Female 10 16
Total 11 13 24
Dardanos 7 2 9
Locality Bozcada 3 2 5 0.006
Gokeeada 1 9 10
Total 11 13 24
I. quality 10 4 14
Faecal coliform 0.005
II. and III. quality 1 10
Total 11 13 24
I1. quality 4 11 15
Temperature 0.033
1. quality 2 9
Total 11 13 24
Low 1 9 10
Dissolved O, 0.005
High 10 4 14
Total 11 13 24
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DISCUSSION

Haemogregarine protozoa are the most commonly distributed
haemoparasitic agents of a wide range of turtles, including
freshwater turtles worldwide. The family Haemogregarinidae
currently consists of the genera Cryilia, Haemogregarina,
Hepatozoon, Haemolivia, and Karyolysis. Haemogregarina stepanowi,
which belongs to the genus Haemogregarina, is one of the most
important species causing infections in freshwater turtles. This
species has been reported from several freshwater turtle species
such as Emys orbicularis, E. trinacris, M. caspica, M. rivulata and
M. leprosa (4,19). In the present study, H. stepanowi was detected
with a prevalence value of 54.2 percent of M. rivulata specimens
collected from 3 different localities in Canakkale province located
in the Marmara Region, Tirkiye.

Many studies report Haemogregarina infections in freshwater
turtles, and studies on freshwater turtles and other reptiles
have increased in recent years (6,20,21). However, as a result
of the literature review, it was determined that studies on
haemogregarine infections of freshwater turtles in Tirkiye
are scarce. Dvotrdkova et al. (19) investigated the prevalence
of H. stepanowi in western Palaearctic freshwater turtles of the
Emys and Mauremys genera in a study conducted in Turkiye.
The prevalence of H. stepanowi in freshwater turtle species of
M. caspica and E. orbicularis collected from Diyarbakir province
was determined as 33.3% and 100%, respectively. They also
determined the prevalence of infection as 54.5% in M. rivulata
species collected from three different localities (Balikesir, Selcuk,
and Kemer). In addition, they pointed out that H. stepanowi has
a wide distribution from North Africa to Europe, from Tirkiye
and the Middle East to Iran (19). Mauremys rivulata species,
which constitute the materials of this study, were collected
from Canakkale, which is geographically relatively close to the
mentioned places, and the infection rate in M. rivulata freshwater
turtles was found to be very close (54.2%) to the prevalence
determined in the previous study (54.5%). This situation may be
attributed to the similar habitats or climatic conditions in which
freshwater turtles live.

Haemogregarine infections of freshwater turtles may differ from
region to region depending on environmental pollution (22).
The effects of different pollutants in two different areas on leech
infestations and haemogregarine infections were investigated
in Phrynop geoffroanus, which is commonly known as Geoffroy’s
side-necked turtle. It was noted that turtles living in urban areas
exhibit a higher parasitism rate due to human impact on land use
and domestic and industrial waste production (23). The effects of
some factors on the prevalence of infections were also investigated
by physicochemical and microbiological analyzes of the waters
where the turtles are found in this study. The prevalence of H.
stepanowi was found to be the highest (90%) in Gék¢eada, where
the highest microbiological water pollution was detected in the
present study. In addition, a statistically significant association
was found between the prevalence of H. stepanowi infection and
the temperature of the water, and the amount of dissolved oxygen
in the water. The prevalence was found to be higher in Bozcaada
and Gokeeada, which have II. quality water according to water
temperature, compared to Dardanos (IIl. quality). An inverse
association was determined between the amount of dissolved
oxygen in the water and the prevalence of infection. Accordingly,
the highest infection rate was found in Gék¢eada, with the lowest

dissolved oxygen. Although it is a known fact that the mentioned
parameters regarding water are seriously affected by various
pollutants such as bacterial microorganisms, all these findings
support the view that haemogregarine infections increase in
freshwater turtles due to water pollution.

Another factor thought to be effective in the prevalence of the
infection among individuals s the size of the turtles. Larger turtles
have a wider surface area; therefore, leech infestations are more
common in these turtles than in small ones. This situation also
increases haemogregarine infection for larger turtles (24). In the
present study, the higher prevalence of infection determined in
the Gokgeada district, where the average length of carapace is the
highest, supports this view. Although some studies show that the
gender factor also affects the prevalence of the haemogregarine
parasite in male and female turtles, different results have been
obtained regarding this situation (22). Ozvegy et al. (7) could
not detect a statistically significant difference in the prevalence
of Haemogregarine spp. between male and female turtles. The
prevalence value in male turtles was found to be higher, with a
statistically significant difference in this study.

Haemogregarine parasites can cause a decrease in haemoglobin
concentration in erythrocytes resulting in insufficient oxygen
transportation to tissues (25). Depending on the severity of
infection, the general health status is adversely affected, and
symptoms such as weakness, reluctance to move, and anorexia
may occur in turtle populations exposed to haemogregarine
parasites. Skin haemorrhages and necrotic ulcerations on the shell
and skin are other symptoms that can be seen in severe infections
(7,26). No macroscopic abnormalities or signs of haemogregarine
infection were detected in the turtles examined in this study. This
situation is thought to be due to the low parasitemia detected in
microscopic examination.

CONCLUSION

This study will contribute to expanding the knowledge about
the prevalence and epidemiology of H. stepanowi infections in
freshwater turtles whose haemoparasitic infections have been
rarely studied in Tirkiye. The overall microscopic prevalence
of H. stepanowi was 54.2% in apparently healthy M. rivulata
freshwater turtles. It was statistically determined that some
water-related parameters and gender played an important role in
the distribution of infections in the present study. The prevalence
value was found to be the highest in the Gékgeada district, where
the water pollution and carapace length of turtles were the highest.
Increasing environmental pollution caused by urbanization
negatively affects the lives of many reptilian animals comprising
Turkey’s herpetofauna. In order to prevent this situation, further
epidemiological studies covering different geographical regions
and detailed studies assessing more risk factors are required.
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ABSTRACT

Objective: The objective of the present study was to identify Trichostrongylus species by molecular analysis and also phylogenetic
relationships of Trichostrongylus species by mitochondrial Cytochrome c oxidase subunit 1 (Cox1) gene in Guilan province,
northern Iran.

Methods: Abomasum and duodenum contents of 144 livestock were collected from sheep, goats, and cattle in Guilan province.
Morphological survey was performed for initial screening. Total DNA was extracted, and the partial region of Cox1 gene was
amplified and sequenced. Genetic diversity was calculated and phylogenetic analysis of the data on nucleotide sequence was
conducted by MEGA?7 software.

Results: Three species of Trichostrongylus including T. colubriformis, T. vitrinus, and T. axei were identified by morphological
characteristics. The genetic divergence within the species in the present study was observed for T. axei (0-2.5%), T. colubriformis
(0.77%), and T. vitrinus (0%). The mean inter-species difference between the three species of Trichostrongylus obtained in this
study was 14.4-15.4%.

Conclusion: The Cox1 sequences of the members of Trichostrongylus spp. were highly variable and this could be used as a valuable
measure to achieve a proper assessment on biodiversity. Sequence data generation from other species of Trichostrongylus will be
needed to reconstruct the phylogenetic relationships of this genus of nematodes.

Keywords: Trichostrongylus spp., ruminants, Cox1, phylogenetic analysis, Iran

0z

Amag: Bu calismanin amaci, fran'in kuzeyindeki Guilan eyaletindeki Trichostrongylus tiirlerinin molekiiler analiz ve ayrica

mitokondriyal Cytochrome c oxidase subunit 1 (Cox1) geni ile Trichostrongylus tirlerinin filogenetik iligkilerinin belirlenmesidir.
Yontemler: Guilan ilindeki koyun, keci ve sigirlardan 144 hayvanin abomasum ve duodenum icerikleri toplanmustir. {lk tarama
i¢in morfolojik inceleme yapildi. Toplam DNA ekstrakte edildi ve Cox1 geninin kismi bélgesi amplifiye edildi ve sekanslandi
Genetik cesitlilik hesapland: ve niikleotid dizisine iliskin verilerin filogenetik analizi MEGA7 yazilimi ile yapildi.

Bulgular: T. colubriformis, T. vitrinus ve T. axei dahil olmak tizere ti¢ Trichostrongylus tiirti morfolojik ézelliklerle tanimlanmgtr.
Bu ¢alismada tiirler icindeki genetik farklihk T. axei (%0-2,5), T. colubriformis (%0,77) ve T. vitrinus (%0) i¢in gézlenmigtir. Bu
calismada elde edilen ti¢ Trichostrongylus tiirti arasindaki ortalama tiirler aras: fark %14,4-15,4 olmustur.
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Sonug: Trichostrongylus spp. tiyelerinin Cox1 dizileri. olduk¢a degiskendi ve bu, biyogesitlilik hakkinda uygun bir degerlendirme elde etmek i¢in degerli bir
ol¢ti olarak kullanilabilirdi. Bu nematod cinsinin filogenetik iligkilerini yeniden yapilandirmak i¢in diger Trichostrongylus tiirlerinden dizi verisi olugturulmasi

gerekecektir.

Anahtar Kelimeler: Trichostrongylus spp., ruminantlar, Cox1, filogenetik analiz, fran

INTRODUCTION

Trichostrongylus nematodes are highly prevalent and considered
as gastrointestinal parasitic pathogens among ruminants with
worldwide distribution (1,2). Clinical symptoms of humans
are mild although in some patients gastrointestinal signs and
eosinophilia may occur (3,4). These nematodes are major health
challenges, causing reduced animal products (5,6). Several species
of the parasite have been reported from herbivores with twelve
valid species of species identified in humans (2,7,8).

Also, the frequency of Trichostrongylus spp. in human and animal
hosts has been repeatedly reported in Iran (9-12). Ruminant
infection was reported from various parts of Iran, with human
infections found in Khuzestan, Isfahan, Tehran, Hormozgan,
Kermanshah, Mazandaran, Guilan, Sistan & Baluchestan,
and West Azerbaijan provinces (2,13-16). According to the
morphological features reported in previous studies from Iran,
several species of nematodes have been identified in human
including T. orientalis, T. vitrinus, T. axei, T. colubriformis, T.
probolurus, T. skrjabini, T. capricola, and T. lerouxi (9,10,15). In
recent years, some studies clarified the human infections with
T. vitrinus, T. axei, T. colubriformis, and T. longispicularis species
by polymerase chain reaction (PCR) amplification of ITS2-rDNA
region in endemic areas of northern Iran with T. colubriformis
considered as the predominant species (2,8,13,17). Infection
with various species of Trichostrongylus including T. colubriformis
(11,12,15,18,19), T. vitrinus (11,12,15,18,19), T. axei (15), T.
capricola (11,15), T. probolurus (11,12,15,18,19), T. longispicularis
(A1), T. orientalis (15), T. lerouxi (20), T. skrjabini (15), and T.
hamatus (18) were reported in different herbivores such as sheep
(11,12,15), goats (11,15), cattle (11,15), buffalos (11,15), and
camels (18,19) in most parts of Iran. The predominant species of
Trichostrongylus among different herbivores are T. colubriformis, T.
vitrinus, and T. axei found in most parts of the country (15).
There is a tremendous diversity of the nematodes in the country
(11,21) however, the molecular approaches, currently available
and easily applicable, could accurately identify these species.
Molecular studies based on ITS and 28S regions of ribosomal DNA
were applied for genetic variation and phylogenetic analysis of
super family Trichostrongyloidea (8,22-25). Although, numerous
number of studies have focused on ITS2 for analysis of the
Trichostrongylidae family in genetic variation, species detection,
and phylogenetic relationships (2,8,21), yet mitochondrial (mt)
genomes have the potential to present valuable information. Mt
genomes are conserved and present large amounts of sequence
data in the organisms, therefore mtDNA are used for evolutionary
analyses, taxonomy, population genetics, and systematics
studies (26-28). There are few studies that have investigated
the mitochondrial gene of the Trichostrongylidae family, in
which the mtDNA of Marshallagia marshalli, Haemonchus placei,
Haemonchus contortus, T. vitrinus, T. axei, Ostertagia trifucata, and
Teladorsagia circumcincta species were evaluated for phylogenetic
relationship and species identification (26,29-34). The study
explained to mitochondrial DNA diversity of O. ostertagi are five

to ten times greater than typical estimates reported for species in
other taxa (35). The population genetic structure and diversity of
H. contortus by ribosomal and mitochondrial gene in Bangladesh
showed low genetic differentiation but high gene flow among
different populations of the parasite (36). Taxonomy studies
of the nematodes based on sequences of coding mitochondrial
genes are more accurate than non-coding ribosomal genes. While
mitochondrial genomes are considered as suitable markers for
population evolution studies (32,33), the studies targeting the
mtDNA for identification of Trichostrongylidae family are very
limited worldwide with even no single report on mitochondrial
gene of the nematodes from Iran. Therefore, the present study
focused on molecular phylogenetic analysis based on Cox1 gene of
Trichostrongylus species in northern Iran.

METHODS

Sample Collection and Morphological Identification

In current study, a total of 144 abomasum and duodenum
specimens from livestock, including 72 cattle, 59 sheep, and 13
goats were collected from the abattoir of Talesh district in Guilan
province, northern Iran during July to September 2018 (37).

The Trichostrongylidae family members were isolated by washing
the abomasum and duodenum contents followed by passing
through the 20, 40, and 100 mesh screens. The helminthes
captured on mesh screens were examined under stereomicroscope.
Morphological features were evaluated after cleaning the worms
with normal saline and lactophenol. The samples were preserved
in 70% ethanol at room temperature until used (38).

DNA Extraction and PCR Amplification

Male parasites were isolated for DNA extraction. Selecting of
male worms for molecular analysis was performed randomly.
Total genomic DNA was extracted from one male worm of
each species of trichostrongyloid nematodes collected from all
study animals, using a commercial DNA extraction kit (Yekta
Tajhiz Azma, Tehran, Iran) according to the manufacturer’s
instructions. The partial region of the CoxI gene with
approximately 700 bp was amplified using the LC0O1490
(5-GGTCAACAAATCATAAAGATATTGG-3) and HCO2198
(5-TAAACTTCAGGGTGACCAAAAAATCA-3")  sequences  as
forward and reverse primers (39). The thermal PCR profiles
included an initial denaturation step at 95 °C for 6 minutes
followed by 35 cycles of denaturation at 95 °C for 45 seconds,
annealing at 50 °C for 45 seconds, an initial extension step at
72 °C for 60 seconds, and a final extension step at 72 °C for 10
minutes.

Sequencing and Phylogenetic Analysis

The PCR products were sequenced using an ABI 3130xl platform
(Applied Biosystems, Foster City, California, USA). The sequences
identified by the ABI system were edited and analyzed by BioEdit
software (http://www.mbio.ncsu.edu/bioedit/bioedit.html).
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The sequences were compared with the sequences deposited in the
GenBank database by BLAST program (http://www.ncbi.nlm.nih.
gov/). The sequences of the three species of genus Trichostrongylus
derived from the domestic ruminants and deposited in the
GenBank database were marked by the following Accession
Numbers: MW051252-MW051254 for T. axei; MW051250 and
MWO051251 for T. colubriformis, and MW051255 and MW051256
for T. vitrinus.

Multiple sequence alignments were conducted by ClustalW
incorporated in the BioEdit software. Phylogenetic tree was
constructed by the MEGA7 software (Molecular and Evolution
Genetic Analysis v7). The maximum likelihood method and
the Tamura 3-parameter model were used for phylogenetic
tree reconstruction. Bootstrap value was done based on 1000
replications in the topology of the tree. Genetic analysis of
haplotypes was performed for Haplotype diversity, number of
variable sites and number of haplotypes using DNAsp software
(40).

RESULTS

All of the study male worms were identified based on the
morphological characteristics of male copulatory spicules and
gubernaculum (Figure 1). Trichostrongylus axei was isolated from
the cattle, sheep, and goats while T. colubriformis and T. vitrinus

Figure 1. Posterior ends of males of T. axei (A), T. vitrines (B)
and T. colubriformis (C)

were only detected among the sheep and goats. The isolates
were successfully amplified for Cox1 gene with specific band.
The sequence results confirmed three species of T. colubriformis,
T. vitrinus, and T. axei among the specimens. A dendrogram,
based on the phylogenetic analysis, showed that the species were
placed along, with the same species obtained from the GenBank
database, into a distinct cluster of the tree (Figure 2). The genetic
divergence within the species of T. axei, T. colubriformis, and T.
vitrinus obtained in this study were 0-2.5%, 0.77%, and 0%,
respectively. Two species of Trichostrongylus including T. axei and
T. vitrinus isolated from the sheep and goats were quite similar.
The intra-species distance rate within the specimens of T. axei,
T. colubriformis, and T. vitrinus found in the present study and
those available in the GenBank database amounted to 0.95-3.1%
(1.9%), 0.19-4.08% (2.4%), and 0-2.32% (1.5%), respectively.

In this study, the mean inter-species differences between our
T. axei specimens, compared with T. colubriformis and T. vitrinus
isolates, were 14.4% and 14.6%, respectively. Also, the mean
genetic difference between the T. colubriformis specimens was
15.4% when compared with T. vitrinus.

Based on our sequences and those deposited in the GenBank, the
mean inter-species distance rates between the isolates of T. axei
and those of T. colubriformis and T. vitrinus were 13.5% and 14.5%,
respectively. Also, the mean genetic diversity between the isolates
of T. colubriformis and those of T. vitrinus was 14.9%. The isolates
were categorized into 5 haplotypes. The haplotype diversity
for 7 isolates was calculated as Hd =0.9048. The distribution of
Trichostrongylus isolates in each haplotypes is shown in Table 1.

DISCUSSION

The three species of the Trichostrongylus including T. colubriformis,
T. vitrinus, and T. axei identified in the present study, along with
the data already reported from Iran confirm that the predominant
species in herbivorous animals (15). T. axei was isolated from the
cattle, sheep, and goats while T. colubriformis and T. vitrinus were
only detected among the sheep and goats. T. axei (2.86%) was the
most predominant nematodes of cattle in Ethiopia (41).

Iran is one of the most important foci for Trichostrongylus
infection among human and animal hosts (12,16,42,43). Proper
conditions such as humidity and climate in the northern parts
of the country including Mazandaran and Guilan provinces
lead to permanent establishment of the life cycle process of soil
transmitted helminthes in the regions (2,8,42).

In the present study the authors used the sequence analysis
protocol for detecting the mitochondrial CoxI gene, whereas
several other studies, reported from Iran, employed ITS-rDNA
gene specific for the phylogenetic analysis of Trichostrongylus
species (2,8,13). The nuclear ribosomal gene is widely applied to
the studies of deep and shallow phylogenetic relationship in the
phylum Nematoda (2,8,44,45). Recent studies illustrated that the
mitochondrial genes to be the proper options for phylogenetic
approach and specifically for the Cox1 gene that has mainly been
used in population genetic surveys for various nematode parasites
of the vertebrates (45-47).

Several studies have demonstrated that the sequence differences
between the members of the Trichostrongylus are not noticeable
when the detection protocol is based on the ITS2 gene (2,8,13).
Ashrafi et al. (13) reported a mean inter-species distance rate
of 2.6% within different species of Trichostrongylus while in
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the current study the mean inter-species variation within our
specimens and those available in the GenBank was 13.5-14.9%.
Due to the high-level divergence in the CoxI gene, it could
be considered as a valuable genetic tool for phylogenetic and
taxonomic studies on the members of the Trichostrongylus genus.
The phylogenetic tree constructed in our study represented that

the three species of T. colubriformis, T. vitrinus, and T. axei were
separated in distinct cluster along with the same species obtained
from other studies in different countries (Figure 2). The results of
genetic diversity within the species showed that the intra-species
distance rate among the present isolates was so close, indicating
high proximity of the sequences in the region.

31
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99 A MW051256 T. vitrinus Sheep Iran
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Figure 2. Phylogenetic tree of isolates of Trichostrongylus spp. obtained in this study (A) and other isolates of Trichostrongylus spp.
retrieved from GenBank based on Cox1 gene. The tree was designed by using the maximum-likelihood test and the Tamura 3-parameter
model as implemented in the MEGA7 software. Dictyocaulus capreolus was used as an out group

Table 1. Haplotypes groupings for Trichostrongylus isolates of partial cytochrome c oxidase gene subunit 1 (Cox1) and the accession
numbers of isolates in each group

Haplotype Number of isolates Species Accessions
Hap-1 1 T. colubriformis MWO051250
Hap-2 1 T. colubriformis MWO051251
Hap-3 2 T. axei MWO051252, MW051253
Hap-4 1 T. axei MWO051254
Hap-5 2 T. vitrinus MWO051255, MW051256
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Little information on mitochondrial genes of Trichostrongyloidea
superfamily is available. Palevich et al. (33) in New Zealand
investigated the complete mitochondrial genomes of H.
contortus and T. circumcincta by phylogenetic analysis. Another
study, reported from Uzbekistan, was based on ribosomal
(ITS2) and mitochondrial (Cox1) of Marshallagia sp. and
concluded that the ITS2 sequences has little variation and is
not a suitable gene for diagnosing different species, while Cox1
gene shows more diversities (32). Ostertagia trifurcata and
Marshallagia marshalli were evaluated by phylogenetic analysis
of the complete mitochondrial genes in China and the findings
introduced complete mt genome sequence of the nematodes as
a novel genetic marker for population genetic and molecular
epidemiology (29,34). Two other studies, reported from Brazil
and Australia, evaluated the complete mitochondrial genes of
H. placei, T. circumcincta, T. vitrinus, and T. axei and suggested
that the phylogenomics approach of mtDNA could be applied as
a new genetic marker in phylogenetic analysis and geographic
relationships among different isolates in population genetic
studies (26,31). Moreover, the Cox1 and nad4 genes of T. axei were
also analyzed for population genetic structure of the nematode in
USA (30). Our study could be the basis for further sequence studies
with greater sample sizes, especially the analysis of both nuclear
and mitochondrial genes, are needed to provide a comprehensive
understanding of the genetic variations of Trichostrongylus spp. in
endemic areas and other parts of Iran.

CONCLUSION

In the present study three species of T. colubriformis, T. vitrinus,
and T. axei were observed among the specimens of Guilan
province, northern Iran. This study concluded the genetic
diversity of the Cox1 gene is notable and the gene is suitable
for analyzing the gene diversity of intra-species distance among
helminthes. The scarcity of molecular data on Cox1 gene within
Trichostrongylus spp. in various geographical regions and hosts
makes it necessary to produce sufficient data on diversities of this
gene which eventually leads to reconstruct the total phylogenetic
relationships of this group of nematode. Thus, the findings of the
present study suggest that the analysis of complete mitochondrial
genome to be the focus of further experiments in the future
research.
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Amag: Biyiik golet salyangozu olarak bilinen Lymnaea stagnalis, zoonoz ézellikte bir parazit olan Fasciola hepatica’nin ara
konaklarindan birisidir. Bu ¢calismada Agr1 ili civarinda toplanan L. stagnalis tiirii salyangozlarda F. hepatica’nin larval formlarimin
polimeraz zincir reaksiyonu (PZR) ile belirlenmesi amag¢lanmigtir.

Yontemler: Bu calismada Agn ilinden toplam 150 adet L. stagnalis tiirii salyangoz toplanmigtir. Laboratuvara getirilen tath
su salyangozlar1 diseke edildikten sonra yumusak dokular: mikroskop altinda incelenmistir. Diseke edilen salyangozlara DNA
ekstraksiyonu islemi yapilmigtir. DNA ekstraksiyonu sonrasinda sitokrom c oksidaz alt birimi 1 gen bélgesini hedefleyen primerler
kullanilarak PZR islemi gerceklestirilmisgtir.

Bulgular: Mikroskobik bakida F. hepatica'nin larval formlari tespit edilememistir. Ancak PZR iglemi sonrasinda yapilan analizde
iki (%1,3) L. stagnalis tath su salyangozunun F. hepatica’nin larval formlariyla enfekte oldugu sonucuna ulagilmistir.

Sonug: Calisma bolgesinde, L. stagnalis'in F. hepatica’ya ara konaklik yaptig: belirlenmistir.

Anahtar Kelimeler: Agr, Fasciola hepatica, Lymnaea stagnalis, PZR

ABSTRACT

Objective: Lymnaea stagnalis known as the great pond snail, is one of the intermediate hosts of Fasciola hepatica, a zoonotic
parasite. In this study, it was aimed to determine the larval forms of F. hepatica by polymerase chain reaction (PCR) in L. stagnalis
species snails collected from the vicinity of Agr1 province.

Methods: In this study, 150 L. stagnalis snails were collected from the Agri province. The freshwater snails brought to the
laboratory were dissected, then their soft tissues were examined under a microscope. DNA extraction was performed on the
dissected snails. After DNA extraction, PCR was performed using primers targeting the cytochrome c oxidase subunit 1 gene region.
Results: In the microscopic examination, larval forms of F. hepatica could not be detected. However, it was concluded that two
(1.3%) L. stagnalis freshwater snails were infected with the larval forms of F. hepatica in the PCR.

Conclusion: It was determined that L. stagnalis served as an intermediate host to F. hepatica in the study area.

Keywords: Agri, Fasciola hepatica, Lymnaea stagnalis, PCR

GiRis oldugu fascioliasis hastah@imin dinya genelinde

genis yayillim gostermesi hem insan hem de hayvan

Fascioliasis, son konak olan insanlar ve otobur saghgi ve ekonomi dzerindeki olumsuz etkileri

memeli hayvanlara kontamine olmus sularin icilmesi nedeniyle 6ne ¢ikan bir parazittir (2,3). Fascioliasis

veya kontamine olmus yesil sebzelerin yenilmesi
yoluyla bulagan zoonotik bir hastaliktir (1). Trematod
paraziterlerden biri olan Fasciola hepatica, neden
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enfeksiyonlarinda memeli hayvanlar icin enfektif
larva dénemi metaserkaryalardir. Bu formlarin son
konak tarafindan yutulmas: sonrasinda parazit erigkin
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doéneme gecmektedir (4). Geng parazitler gé¢ esnasinda karaciger
parankimasinda tahribata ve hemorajiye neden olmaktadir.
Erigkin parazitler ise karaciger ve safra kanallarina yerlegtiginden,
buralarda patolojik bozukluklara sebep olabilmektedir (5).
Fascioliasis’in ruminantlardaki kontrolii, parazitin dokulara
zarar veren erigkin formlariyla beraber larval formlarini da hedef
alan, ozellikle triklabendazol bagta olmak tizere antelmintik
ilaglarin kullanimina baghdir (6). Bunun yaninda, F. hepatica'nin
triklabendazol’a kars1 direng gelistirmesiyle ilgili calismalar da
bulunmaktadir (7,8).

Zoonoz bir parazit olan F. hepatica’min yagam déngiisii; omurgasiz
ara konak olarak su salyangozlarini ve son konak olarak memeli
hayvanlar1 icermektedir. Omurgali konaktan cevreye salmnan F.
hepatica yumurtalarinda, mirasidyum larvalar1 gelismekte ve
yumurtay: terk eden mirasidyum daha sonra ara konagi olan su
salyangozlarina nifuz etmektedir. Su salyangozunda sirasiyla
sporokist, redi ve serkarya larvalarimin gelisimi olmakta ve
sonrasinda su salyangozunu terk eden serkaryalardan dis ortamda
metaserkaryalar meydana gelmektedir (4).

Onceden Lymnaea truncatula adiyla bilinen su salyangozu Galba
truncatula; F. hepatica’nin baslica ara konagidir (9). Bunun yaninda
F. hepatica’ya ara konaklik yapan Radix spp., Succinidea spp. ve
Omphiscola glabra tiirlerine ait su salyangozlar: da bulunmaktadir
(10,11). Bunlar diginda diinya genelinde Fasciola spp. tiirlerine
ara konaklik yapan 30 adet lymnaeid su salyangozu tiirii oldugu
bilinmektedir (12). Lymnaea stagnalis de E. hepatica’'ya ara
konaklik yapan tath su salyangozu tiirlerinden bir tanesidir (13).
Kuzey Amerika, Avrupa, Kuzey Afrika, Asya ve Avustralyamin
bazi bélgelerinde L. stagnalis tirune rastlanilmaktadir (14,15).
Bu tath su salyangozu bir¢ok balik, kerevit, amfibi, memeli ve kug
tiriinin beslenmesinde énemli bir rol oynamaktadir (16).

Bu calismada Agr ili civarinda sulak alanlardan toplanan L.
stagnalis tirt tath su salyangozlarinda F. hepatica’min larval
formlarimin polimeraz zincir reaksiyonu (PZR) ile belirlenmesi
amagclanmstir.

YONTEMLER

Salyangozlarin Toplanmasi ve Tiir

Yapilmasi

Teshisinin

Agr ilinde Giirlek ve ark. (17) tarafindan yapilmis bir caligmada
aragtirma bolgesi haritas: tizerinde agik olarak gosterilmis sulak
alanlardan 150 adet tath su salyangozu L. stagnalis 2021 yihinin
Mayis ayinda toplandi. Toplanan tath su salyangozlar1 agz: genis
kapakli plastik kaplara konuldu ve canli olarak laboratuvara
ulasgtirildi.  Salyangozlarin tiir teghisinde Pfleger’den (18)
yararlanildi.

Salyangozlarin iglenmesi

Salyangozlar kloru arindirilmig suda yikandiktan sonra cam petri
kutulariigerisinde diseke edildi. Diseke islemi sonrasinda érnekler,
E. hepatica’nin larval formlarini gérebilmek amaciyla Leica DM500
mikroskobunda incelendi. Inceleme sonrasinda yumusak doku
parcalar: -20 °C’de buzdolabinda DNA ekstraksiyonu yapilincaya
kadar sakland.

DNA izolasyonu ve Konvansiyonel PZR

Salyangozlara uygulanan DNA ekstraksiyonu islemi, Promega
Wizard DNA (ABD) ekstraksiyon kitinin el kitapgginda

belirtildigi sekilde gerceklestirildi. DNA ekstraksiyonu sonucunda
elde edilen DNA érneklerinin her birinden birer pL 6rnek alinarak
PZR iglemine gecildi. PZR isleminde sitokrom c oksidaz alt birimi
1 gen bolgesini hedefleyen ve 405 bp’lik bir bélgeyi cogaltan
FhCO1F (5-TATGTTTTGATTTTACCCGGG-3) ve FhCO1R
(5'-ATGAGCAACCACAAACCATGT-3") primerleri kullanild1 (19).
Hedeflenen bélgeyi ¢ogaltmak icin Taqg DNA polimeraz enzimi
kullanildi. PZR iglemi SimpliAmp PZR cihazinda gerceklestirildi.
PZR karigimu, cihaz déngii ve sicaklik dereceleri Cucher ve ark.nin
(19) daha once gosterdikleri sekilde hazirlandi ve ayarlandi.
Pozitif kontrol olarak laboratuvarimizda var olan erigkin F.
hepatica 6rnegi kullanildi. PZR 6rnekleri %1,5’lik agaroz jelde
kosturulduktan sonra etidyum bromiir ile inkibe edildi ve
ultraviyole 1s1k altinda gérintiilendi.

istatistiksel Analiz

Istatistiksel analiz yapilmamagtir.

BULGULAR

Agn ili civarinda bulunan sulak alanlardan toplanan tath su
salyangozu L. stagnaliste F. hepatica’nin larval dénemlerinin
prevalansim belirlemek amaciyla yapilan PZR analizi sonucunda
iki (%1,3) 6rnekte beklenen uzunlukta pozitif bant tespit edildi
(Sekil 1). PZR 6ncesinde yapilan mikroskobik baki sonucunda
ise L. stagnalis’te F. hepatica’ya ait herhangi bir larval form tespit
edilemedi. Tath su salyangozu L. stagnalisnin 6zellikle sularin
durgun, sig ve camurlu oldugu kiy1 boélgelerde yogunlastig
gorilda (Sekil 2).

TARTISMA

Dinya genelinde en az 2,6 milyon insanin Fasciola spp. tiirleriyle
enfekte oldugu tahmin edilmektedir (20). Fascioliasis, genellikle

M 1 2

P.K. N.K.

500 by
400 by

Sekil 1. Polimeraz zincir reaksiyon islemi sonrasi yapilan
agaroz jel elektroforezi sonucunda iki adet tath su salyangozu; L.
stagnalis’te tespit edilen F. hepatica’ya ait 405 bp uzunlugundaki
pozitif bantlar

M: Molekiiler agirhik belirleyicisi (100 bp), 1 ve 2 numarah
kuyucuklar: F. hepatica pozitif gelen érnekler, PK.: Pozitif kontrol
(1/1000 oraminda sulandirilmug erigkin F. hepatica DNA’s1), N.K.:
Negatif kontrol (ultra saf su)
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gelismekte olan tlkelerdeki yoksul insanlar: etkilemektedir (21).
Fascioliasis, insan tiketimine sunulacak buyiikbas ve kigiikbas
hayvanlarin karacigerini, genel olarak et kalitesini, bitytimesini
ve Uremesini olumsuz etkilemekte ve baz1 durumlarda 6liimlerine
sebep olabilmektedir. Bu nedenle ciftciler, kasaplar ve nihayetinde
titketiciler ekonomik acidan olumsuz etkilenmektedir (3,22).
Helmintik enfeksiyonlar nedeniyle diinya ¢apinda yillik toplam
ekonomik kayiplarin 200 milyar USD’nin tizerinde oldugu
hesaplanmistir (3).

Zoonoz bir trematod parazit olan F. hepatica’nin omurgasiz ara
konaktaki varliginin rutin olarak belirlenmesi, su salyangozlarinin
diseke edildikten sonra mikroskop altinda parazite ait larval
formlarin géralmesi yoluyla yapilmaktadir. Rutin olarak yapilan
mikroskobik bakinin 6zgtlliga ve duyarlihigs molekiler teshis
yontemlerinden biri olan PZR’ye gére daha digtiktiir. Bunun
sebebi su salyangozunda F. hepatica’ya ait larval dénemlerin
erken safhalarinin kolayca gozden kacabilmesidir. Ayrica su
salyangozlar1 laboratuvara ulasamadan veya serkarya salinimi
oéncesinde oliirlerse, direkt baki ile mikroskobik inceleme
iglemi ciddi olarak olumsuz etkilenmektedir (19). Bu durum,
calismamizda molekiiler yéntem olan PZR ile su salyangozunda
E. hepatica’'ya ait larval formlarin varhigini gosteren iki adet
pozitif banda ragmen mikroskobik incelemede herhangi bir larval
safhanin teshis edilememis olmasini da agiklamaktadir. Boylece,
molekiiler teshis yontemlerinin c¢alismalarda kullanilmasinin
6nemi bir kez daha ortaya ¢ikmaktadir.

Tath su salyangozlar, tiriine gére degismekle beraber suyun
farkhi bolge ve derinliklerinde yagayabilmektedir. Agr1 ilinde
yapilmis olan bir 6én aragtirmada L. stagnalis turiine ait tath
su salyangozlarimin bélgedeki varhgi, calisma alanindan ilk
defa bildirilmigtir (17). Aynm1 6n arastirmada, ilgili bolgede F.
hepatica’nin ana ve dogal ara konag olan Galba truncatula varhg:
da bildirilmektedir. Bu ¢caligmada, érneklerin sahadan toplanmas:
asamasinda L. stagnalis tiri su salyangozunun akintinin
olmadigy, sularin s1§ ve camurlu oldugu bélgelerde yogunlastig
fark edilmistir. Bu bilginin benzer ¢alisma yapmak isteyen
aragtirmacilara 6rnek toplama asamasinda yardima olabilecegi
diistinildigiunden, ayrica belirtme ihtiyac duyulmustur.

Sekil 2. Tath su salyangozu L. stagnalise ait gorintiler

(orijinal)

Fransa, ispanya, Portekiz, Isvicre, Almanya, Slovenya, Fas,
Bolivya ve Venezuelada vyuriitilmis olan aragtirmalara
bakildiginda F. hepatica’nin ana ara konagmin Galba truncatula
oldugu gorilmektedir (23-27). Malekzadeh-Viayeh ve ark. (13)
tarafindan yapilan bir calismada fran'da L. stagnalis tirii su
salyangozlarinda F. hepaticamin larval dénemlerinin molekiiler
yontemlerle aragtirilmasi sonucunda %1,1’lik bir enfeksiyon orani
tespit edilmigtir. Daha énce F. hepatica’nin ilkemizdeki varlig:
ile ilgili yapilmis olan caligmalara bakildiginda, arastirmalarin
daha ¢ok son konakta kan, digki ve post mortem karaciger
muayenesi tzerinde yogunlastigr agik bir sekilde gérilmektedir
(28-30). Yapilan literatiir taramalarinda, daha énce iilkemizde
E. hepaticanin ara konagi olabilecek potansiyeli tasiyan bir
su salyangozu hakkinda molekiiller prevalans ¢alismasinin
yapilmadifi gérilmustir. Bu nedenle Agr ili civarinda toplanan
su salyangozu L. stagnalis’'te, F. hepatica’nin larval agsamalarinin
molekiler bir yéntem olan PZR ile tespit edilmesi, iilkemizde bu
konuda yapilmus bir ilk calisma olma 6zelligini de gostermektedir.
Agn ilinde Saltan ve Tagqr (30) tarafindan yuratilen bir
aragtirmada kesime génderilmis 200 sigirin karaciger ve safra
yollar1 incelenmis ve 47 sigirin safra yolunda F hepatica'nin
erigkin formuna rastlanilmigtir. Ayni caligmada 188 adet sigirdan
elde edilen digki ve kan ornekleri sedimentasyon ve ELISA
yontemleri ile incelemeye tabi tutulmustur. Sonu¢ olarak 148
(%78,7) adet sigir ELISA testinde pozitif saptanmig ve 63 (%33,5)
adet sigir digkisinda da F. hepatica yumurtalarina rastlanilmigtir.
Agr ilinde F. hepatica’nin son konaktaki varliginin sabit oldugu
goz énine alindiginda, bu ¢alisma potansiyel olarak ara konak
olma 6zelligi tasiyan tath su salyangozlarinda da F. hepatica’nin
larval donemlerinin aragtirilmasinin  hastaliktan koruma
programlarimin daha iyi olusturulabilmesi ve uygulanabilmesi
agisindan  6nemini ortaya ¢karmaktadir. Ayrica, parazitle
miucadelede ara konak olan su salyangozlarinin sayisini azaltmak
amaciyla kimyasal ve mollusit kullanimi dahil olmak tizere en
6nemlisi daha cevreci olan cesitli biyolojik miicadele yontemleri
ve cevresel-ekolojik yonetim uygulamalarinin yapilmas: tavsiye
edilmektedir (31).

SONUC

Agri ili civarindan toplanan tath su salyangozu L. stagnalis’te F.
hepatica’min larval dénemlerinin varligimi belirlemek amaciyla
yapilan molekiiler prevalans aragtirmas: sonucunda iki (%1,3)
adet su salyangozunda, trematod parazitin varligi PZR y6éntemi
ile tespit edilmis ve L. stagnalis tiiriine ait su salyangozlarinin,
F. hepatica’ya ara konaklik yaptigi saptanmugtir. Lymnaeid su
salyangozlarimin F. hepaticanin larval formlarina ev sahipligi
yaptig: disinuldiginde, fascioliasis’in yaygin oldugu bélgelerde
ara konak ile miicadelede ekolojik dengeyi bozmayacak ve cevreyi
kirletmeyecek miicadele yontemlerinin uygulanmasinin 6nemi
ortaya ¢tkmaktadir.
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ABSTRACT

Objective: The aim of this study was to determine the levels of superoxide dismutase (SOD), glutathione peroxidase (GPx),
catalase (CAT), and malondialdehyde (MDA) in the patients infected with Fasciola hepatica and establish whether these parameters
differ among the patients with fascioliasis.

Methods: The patient group consisted of 140 individuals with F. hepatica seropositive; the control group consisted of 140 healthy
individuals who tested negative for this parasite and had no other diseases. The patient group consisted of individuals with no
chronic diseases other than fascioliasis; in both the patient and the control groups, the subjects had no unhealthy habits such as
smoking and alcohol consumption, etc. The blood samples taken to diagnose fascioliasis were evaluated by the ELISA method. The
samples were studied according to the kit procedures for SOD, CAT, GPx and MDA markers.

Results: In this study, 43.6% of 140 individuals in the patient group infected with F. hepatica had CAT (p=0.001), 35% had GPx
(p=0.001), 12.9% had SOD (p=0.002), 90.7% had MDA (p=0.001). There was found a statistically significant difference between
the patient and the control group in terms of the positivity of these four parameters.

Conclusion: As a result, a statistically significant relationship was found between the increase in the SOD, GPx, CAT, and MDA
levels and fascioliasis. The high rate of MDA revealed that oxidative stress occurred in patients with fascioliasis, resulting in an
increased activity of SOD, GPx, and CAT.

Keywords: Superoxide dismutase, glutathione peroxidase, catalase, malondialdehyde, fascioliasis

0z

Amag: Bu calismanin amaa, Fasciola hepatica ile enfekte hastalarda stiperoksit dismutaz (SOD), glutatyon peroksidaz (GPx),
katalaz (CAT) ve malondialdehit (MDA) diizeylerini belirlemek ve fascioliasisli hastalarda bu parametrelerde farklihlk meydana
gelip gelmedigini ortaya koymaktur.

Yontemler: Hasta grubu, F. hepatica pozitif olan 140 hastadan; kontrol grubu ise bu parazit yéniinden negatif bulunan ve
baska herhangi bir hastalig1 bulunmayan 140 saglikh kisiden olusturuldu. Hasta grubuna fascioliasis disinda herhangi bir kronik
hastalig1 olmayan ve hem hasta hem de kontrol grubuna sigara, alkol kullanimi olmayan kisiler dahil edildi. Hastalarda fascioliasis
pozitifligini belirlemek i¢in alinan kan érnekleri ELISA yéntemi ile ¢aligildi. Serum SOD, CAT, GPx ve MDA diizeyleri ELISA
yontemi ile degerlendirildi.

Bulgular: Bu calismada F. hepatica ile enfekte hasta grubundaki 140 kisinin %43,6’sinda CAT (p=0,001), %35'inde GPx (p=0,001),
%12,9’unda SOD (p=0,002) ve %90,7 MDA pozitifligi saptandi. Bu dért parametrenin pozitifligi acisindan hasta ve kontrol grubu
arasinda istatistiksel olarak anlamli fark bulundu (p=0,001).

Sonug: Sonug olarak SOD, GPx, CAT ve MDA diizeyindeki artis ile fascioliasis arasinda istatistik olarak anlamh bir iligki
saptanmugtir. Caligmamizda MDAnin yitksek oranda saptanmisg olmas fascioliasisli hastalarda oksidatif stres olustugunu ve SOD,
GPx ve CAT aktivitelerinde artis oldugunu ortaya koymustur.

Anahtar Kelimeler: Siiperoksit dismutaz, glutatyon peroksidaz, katalaz, malondialdehit, fascioliasis
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INTRODUCTION

Fasciola hepatica (F. hepatica) is a hepatic parasite that is especially
common in ungulates and rarely seen in humans. The species
is estimated to infect more than 17 million people worldwide.
In humans, fascioliasis can present with very different clinical
findings, from asymptomatic infections to severe liver cirrhosis
and death. The disease is clinically characterized most commonly
as abdominal pain, eosinophilia, and fever (1,2).

Oxidative stress is the situation in which potential cellular
damage occurs as a result of the shift of the prooxidant-
antioxidant balance in the prooxidant direction. Oxidative
stress may be caused by increased free radical production and
decreased antioxidant defense. For this reason, investigating the
consumption of antioxidants as a biomarker of oxidative stress can
be performed by evaluating the decrease in antioxidant amounts
or the increase in their metabolites. The oxidants are broken
down by cytoplasmic, mitochondrial, and extracellular forms
of antioxidant enzyme systems, such as glutathione peroxidase
(GPx), catalase (CAT), and superoxide dismutase (SOD), with
antioxidants, such as reduced glutathione (GSH), transferrin,
ceruloplasmin, ascorbic acid (vitamin C), and alpha-tocopherol.
Malondialdehyde (MDA), one of the main end products of lipid
peroxidation, is frequently used to evaluate oxidant damage-i.e.,
to determine whether oxidative stress has occurred (3,4)
Migration of adults of F. hepatica to the host’s liver is accompanied
by an inflammatory reaction followed by fibrosis and cirrhosis.
During the chronic stage of fasciolosis, the inflammation spreads
to the bile ducts. This destructive process is always associated with
chemical changes within the cell, such as increased membrane
lipid peroxidation and marked suppression of the microsomal
drug-metabolizing mono-oxygenase system (5).

It is noteworthy that there have been very few studies conducted
on antioxidant enzymes and oxidative stress in patients with
fascioliasis, both in Turkey and globally.

The aim of this study is to determine the levels of SOD, GPx, CAT,
and MDA in the patients infected with F. hepatica and establish
whether these parameters differ in the patients with fascioliasis.

METHODS

The patient group consisted of F. hepatica seropositive 140 cases
from a variety of hospital departments. The serological diagnosis
was performed with a commercial ELISA kit (DRG Diagnostics;
F. hepatica 1gG). The control group consisted of 140 healthy
individuals who tested negative for the parasite and did not have
any other chronic diseases. The patient group included patients
without any chronic diseases other than fascioliasis. Both the
patient and the control groups were formed ensuring that the

selected individuals had no adverse habits, such as alcohol
consumption or smoking. The blood samples included in the
study were not taken directly from the patients; blood samples
taken from the patients referred to the laboratory with suspected
F. hepatica were used.

The sera from the patient and the control groups were stored at -80
°C. Then, the sera SOD, CAT, GPx, and MDA levels were evaluated
by ELISA (YLbiont, Shanghai, and Elabscience, USA). The samples
were studied for SOD, CAT, GPx, and MDA markers according to
the kit procedures. The positivity status was calculated according
to the results recorded by the reading in the spectrophotometer at
450 nm wavelength.

Statistical Analysis

The Z(t)-test was used to compare the ratios for categorical
variables. Pearson Correlation and Linear Regression Analysis
were used to analyze the relationships between the variables.
Statistical significance level was taken as 5% in calculations.
The calculations were used the SPSS (ver:26) statistical package
programs.

RESULT

The ratio numbers of the females to males in patients and the
control groups were 75/65 and 90/50 respectively. The mean age
of the patients was 35.2+18.6 years while in the control group
was 32+16.1 years. Regarding age and gender, no statistically
significant difference was observed between the two groups.

In this study, 43.6% of the 140 patients infected with F. hepatica
had CAT (p=0.001), 35% had GPx (p=0.001), 12.9% had SOD
(p=0.002), 90.07% had MDA (p=0.001). There was a statistically
significant difference between the patient and the control groups
in terms of the positivity of these four parameters (Table 1).
MDA was also found positive in the CAT, GPx, and SOD positive
patients.

DISCUSSION

The studies show that when the organism’s defense (antioxidant)
mechanisms against oxidative stress are insufficient, oxidative
damage develops in the cells significantly disrupting the
organism’s functions. This disruption is reported to possibly
cause an increase in the severity of the disease (3-5). In the
histopathological evaluation of the mice infected with F. hepatica,
periportal fibrous hepatitis, composed of abundant inflammatory
infiltrates in portal spaces, and bile duct hyperplasia were
detected. These findings were reported to be related to the host
free radical production demonstrated in sera samples and the
liver due to parasite infection (6). In this study, the antioxidant

Table 1. CAT, GPx, SOD, MDA positivity rates and statistical evaluation results in the patient and the control groups

Parameter Patient group (n=140) Control group (n=140) P
CAT 61 (43.6%) 30 (21.4%) 0.001
GPx 49 (35%) 3(2.1%) 0.001
SOD 18 (12.9%) 4 (2.9%) 0.002
MDA 127 (90.7%) 58 (41.4%) 0.001
CAT: Catalase, GPx: Glutathione peroxidase, SOD: Superoxide dismutase, MDA: Malondialdehyde
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enzymes levels such as SOD, GPx, and CAT and to investigate
oxidant damage -i.e.,, to determine whether oxidative stress
occurs- the MDA values were tested by the ELISA method in the
patient group infected with F. hepatica and the healthy control
group.

In this study, 43.6% of the 140 patients infected with F. hepatica
had CAT (p=0.001), 35% had GPx (p=0.001), 12.9% had SOD
(p=0.002), 90.07% had MDA (p=0.001). A statistically significant
difference was determined between the patient and control groups
in terms of the positivity of these four parameters. Karsen et al.
(7) studied total oxidant status (TOD), total antioxidant capacity
(TAC), and CAT activity in 22 patients with fascioliasis and a
control group consisting of 26 healthy individuals and calculated
the oxidative stress index (OSI). No significant difference in
CAT level was found between the two groups. However, the
researchers found that the plasma levels of total TOS and OSI
were significantly increased, and the TAC level was significantly
lower in the patients than in the healthy controls. As a result,
high oxidative stress occurred during the course of the F. hepatica
infection. In the study by Kamel et al. (8), MDA, SOD, CAT, and
GPx activities were investigated in 20 patients with chronic
fascioliasis and 10 healthy individuals as the control group. They
found significant differences in the four parameters between
the patient and control groups. They reported that the findings
of increased sera lipid peroxidation and decreased antioxidant
enzyme levels in the erythrocyte samples from the patients with
chronic fascioliasis indicated the presence of oxidative stress. In a
study that exhibited significantly reduced activity levels of SOD,
CAT, GPx, and vitamin E in patients with fascioliasis of different
infection intensities compared with controls, reduced antioxidant
abilities during the disease course of fascioliasis and enhanced
generation of reactive oxygen species synergically superadded to
the destructive effect of fascioliasis (9).

Fascioliasis has been found to cause oxidative stress not only
in humans but also in animals. Benzer and Ozan (10) evaluated
the effects of natural distomatosis on the MDA concentration,
enzymatic antioxidants’ (GPx, Cu, Zn-SOD, CAT) activity, and
concentration of non-enzymatic antioxidants (reduced GSH,
vitamin C, B-carotene) in sheep liver. In the study of the MDA
concentration, the GPx activity, and the ALT and AST sera activities
in the sheep naturally infected with F. hepatica, F. gigantica and
Dicrocoelium dentriticum were found significantly higher than the
control group. Cu/Zn-SOD, CAT activities, GSH, and vitamin C
concentrations were found significantly lower than in the control
group. Saleh (11) took liver and blood samples from 27 sheep
infected with F. hepatica and 20 healthy sheep as a control group
and evaluated their plasma MDA level and antioxidant status. The
study reported that the MDA level in the parasite-infected group
showed a positive correlation with the parasite load; there was a
statistically significant difference between the experimental and
the control groups in terms of MDA level. In a study conducted by
Kuzucu (12), it was stated that there was a statistically significant
difference between the CAT levels of cattle with positive F. hepatica
and negative cattle with ELISA and stool examination methods.
Kolodziejczyk et al. (5) evaluated the SOD, GPx, glutathione
reductase (GSSG-R), and CAT activity in mice experimentally
infected with F. hepatica 4, 7 and 10 weeks after infection. The
research determined that there were decreases in the SOD,
GSSG-R and GPx activities and increases in the amount of CAT

in the mice; the antioxidant sufficiency of rat liver decreased
during fasciolosis; during infection, reactive oxygen species acted
synergistically to increase their interaction with hepatocyte
components and stimulate changes in their structure and
function.

As aresult of this study, a statistically significant relationship was
found between the increase in SOD, GPx, CAT, and MDA levels
and fascioliasis. The fact that MDA was detected at a high rate
revealed that oxidative stress occurred with an increase in the
SOD, GPx, and CAT activities in the patients with fascioliasis.
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ABSTRACT

Objective: The aim of this study is to investigate in detail the morphological features of the digenean parasite Aphanurus stossichii
isolated from the European anchovy Engraulis encrasicolus using light and scanning electron microscopy (SEM).

Methods: The specimens of A. stossichii were obtained from the pharynx and stomach of the European E. encrasicolus caught by
commercial fishing vessels in the Black Sea. Parasites were killed in a hot normal saline solution, preserved in to 70% ethanol for
light microscopic (LM) studies, and in 2.5% glutaraldehyde for SEM. The morphological diagnostic features of A. stossichii were
studied in detail under both LM and SEM.

Results: The morphological characteristics of the examined adult A. stossichii specimens were found to be similar to the original
descriptions describing the basic characteristics of forebody and hindbody shape, the position and shape of the vitellarium, ovary,
and and testes, and the shapes of oral and ventral sucker. The measurement data for all morphological diagnostics were provided;
photomicrographs of each part of the parasite were presented. Infection prevalence, mean intensity and mean abundance values
were 8.89%, 4.5 and 0.4, respectively

Conclusion: All available records of A. stossichii morphology are based on light microscope, this is the first study to identification
the morphological features of the parasite with SEM. This research is the first on A. stossichii presence in E. encrasicolus on the
Turkish Black Sea coast.

Keywords: Digenea, Hemiuridae, Aphanurus stossichii, Engraulis encrasicolus, Black Sea, Turkiye

0z

Amag: Bu ¢alismanin amaci, Avrupa hamsisinden Engraulis encrasicolus izole edilen digenean parazit, Aphanurus stossichiinin
morfolojik ézelliklerini 131k ve taramali elektron mikroskobu (SEM) kullanarak detayh olarak aragtirmaktir.

Yontemler: A. stossichii bireyleri, Karadeniz'de ticari balikq1 gemileri tarafindan yakalanan Avrupa hamsisi, E. encrasicolus'un
farenks ve midesinden elde edildi. Parazitler, sicak tuzlu su ¢ozeltisi icinde 6ldiiriildi, 151tk mikroskobik (LM) caligmalar icin %70
etanol icinde ve SEM i¢in %2,5 glutaraldehit icinde muhafaza edildi. Parazitin yiizey anatomisinin morfolojik 6zellikleri 151k ve
SEM kullanilarak detayli olarak incelendi.

Bulgular: Incelenen ergin A. stossichii bireylerinin morfolojik 6zelliklerinin, 6n ve arka viicut seklinin temel karakterlerini,
vitellarium, yumurtalik ve testislerin pozisyonu ile seklini ve oral ile ventral emici gekillerini tanimlayan orijinal agiklamalara
benzer oldugu bulundu. Tim morfolojik teshislerin 6lgiim verileri saglandy; parazitin her bir bélumiinin fotomikrograflari
sunuldu. Enfeksiyon prevalansi, ortalama yogunluk ve ortalama bolluk degerleri sirasiyla %8,89, 4,5 ve 0,4 idi.
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Sonug: A. stossichii morfolojisinin mevcut tiim kayitlar1 151tk mikroskobuna dayanmaktadir. Bu ¢alisma, bu parazitin morfolojik 6zelliklerini SEM ile
tanmimlayan ilk ¢caligma; ve Tiirkiye'nin Karadeniz kiyilarindaki E. encrasicolus’ta A. stossichii varlig: tizerine yapilan ilk aragtirmadar.
Anahtar Kelimeler: Digenea, Hemiuridae, Aphanurus stossichii, Engraulis encrasicolus, Karadeniz, Turkiye

INTRODUCTION

The European anchovy, Engraulis encrasicolus is one of the most
important commercial fish of the Black Sea (1). There are some
parasitological studies that have focused on its nematode parasites
(2-4). On the other hand, there is no published study so far on
the digenean parasites of E. encrasicolus from the Turkish coast
of the Black Sea. Thus, more studies are needed to determine the
parasite fauna of E. encrasicolus.

Aphanurus Looss, 1907 is a small hemiurid genus which is
represented by 15 nominal species: A. bailloni, A. balticus,
A. caesionis, A. dorosomatis, A. dussumierii, A. harengulae, A.
magniprotesticus, A. microrchis, A. mugilus, A. multiprostatus, A.
orientalis, Aphanurus stossichii (A. stossichii), A. tuberculatus, A.
virgula and A. xiamenensis. Aphanurus stossichii appears to be a
frequently encountered digenean with a wide host range, its main
host is probably clupeoid fishes as sardines, sprats, anchovies
and sparid as Boops boops (5-10). It has been recorded in Boops
boops living in the Mediterranean and the Aegean Sea in Turkish
waters (11,12). In the present study, the specimens of Aphanurus
stossichii were obtained for the first time from E. encrasicolusis and
the Black Sea coasts of Turkey.

The aim of the present study is to provide light and ultrastructural
observations by light (LM) and scanning electron microscope
(SEM) of a digenean parasite, A. stossichii in European anchovy
which was collected from the Sinop coasts of the Black Sea. At
the same time, the first detailed observation supplied about this
parasite species with this study in Turkey.

METHODS

Sampling of Parasites

Anchovy samples were collected a period from September 2017
to December 2017 from local fishermen in Sinop, Turkey. A total
of 45 anchovies were examined for digenean parasites using
conventional methods in the parasitology laboratories at Sinop
University Faculty of Fisheries. The specimens of A. stossichii
were obtained from the pharynx and stomach of the European
anchovy, Engraulis encrasicolus (13). Parasite specimens were set
out in a Petri dish containing physiological saline and washed, and
counted. Infection prevalence (%), mean intensity and abundance
were calculated to according to Bush et al. (13). Morphological
diagnostic features of digenean specimens were studied in detail
under light and scanning electron microscopes (hereinafter LM
and SEM, respectively). Parasite specimens were studied when
they were alive and later fixed and preserved in 70% ethanol and
Trump’s fixative.

Sample Preparation for Light Microscopic Study

Parasite specimens were studied in both alive and permanent
preparations. Alive individuals were placed between slide and
cover glass without pressure. For permanent preparations, the
parasites were killed in a hot normal saline solution, fixed in
70% ethanol and they were stained in acetocarmine stained,

and then examined under an Olympus BX51 microscope and
photographed with a DP-25 digital camera. The identification and
the morphological characteristics of the parasite were done on the
basis of Kostadinova et al. (12) and Gibson (14).

Sample Preparation for the Scanning Electron
Microscopic Study

For SEM study, specimens were preserved in a Trump’s fixative
solution. Samples were placed in 1% osmium tetroxide (OsO,)
in cacodylate buffer for 3 hours and then dehydrated in graded
ethanol series (50%, 60%, 70%, 80%, 90%, 95% and 99%).
Specimens were dried in an E3100 critical point dryer (Quorum
Technologies) using liquid carbon dioxide. Specimens were
mounted attached on stubs with double-sided adhesive tape,
sputter-coated with a thin layer of gold/palladium Polarin SC-500
and viewed by SEM (Jeol JSM-6510 LV FE-SEM).

Illustrations and Measurements

For light microscopical examination, photomicrography of
digenean parasite was taken using a phase contrast Olympus
microscope (BX53) equipped with a digital camera (DP50) and
all measurements were carried out using an ocular micrometer.
Parasitological investigation and LM observations were conducted
at the Faculty of Fisheries in Sinop, while specimens for SEM
observations were performed at the Kastomonu University,
Central Research Laboratory.

Statistical Analysis

No statistical analysis was carried out in this study.

RESULTS

A. stossichii (Monticelli, 1891) Looss, 1907 was detected in
the pharynx and stomach of the European anchovy, Engraulis
encrasicolus (Linnaeus, 1758) in the present study. Infection
prevalence, mean density and mean abundance values of A.
stossichii were determined as 8.89%, 1.5 and 0.13%, respectively.
Taxonomy

Phylum: Platyhelminthes

Class: Trematoda

Subclass: Digenea

Order: Plagiorchiida

Family: Hemiuridae Looss, 1899

Subfamily: Aphanurinae Skrjabin & Guschanskaja, 1954
Genus: Aphanurus Looss, 1907

Species: A. stossichii (Monticelli, 1891) Looss, 1907

Identifying Characters

Light Microscopy Observations

Body plump, subcylindrical, tapered anteriorly, widest at the
level of gonads or vitellarium. Ecsoma absent. The forebody is
noticeably shorter than hindbody (Figures 1, 2). The tegument
is thick, plicated dorsally along the entire length of body (Figures
3, 4). The ventral sucker is muscular, spherical and larger than
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the oral sucker (Figure 2). The oral sucker is spherical and
subterminal (Figure 5). Prepharynx absent. Pharynx elongate-
oval to subglobular (Figure 5). Oesophagus absent. Sinus sac
tubular, narrow. Hermaphroditic duct tubular, its distal half
is eversible, forming a temporary sinus organ. Genital pore
median, at mid-level of or immediately posterior to oral sucker
(Figure 5). Testes are sub-globular or transverse-oval, oblique,
contiguous and slightly anterior to mid-hindbody (Figures 1, 6).
Seminal vesicle large, elongate-oval, thick-walled, just anterior to
or overlapping anterior testis dorsally (Figures 1, 2 and 6). Ovary
post-testicular, contiguous with posterior testis, transversely
oval (Figures 1, 6). Vitellarium is a single large, compact mass,
posterior to and contiguous with the ovary, in the third quarter
of hindbody (Figures 1, 2 and 7). Eggs are operculate and thin-
shelled (Figure 7). Measurements are given in Table 1.

ol
100 pm
i A

Figure 3. Ventro-lateral view of plications on the specimen in
outline

VS: Ventral sucker, Sv: Seminel vesicle, Vi: Vitellarium

Figure 1. Lateral view of Aphanurus stossichii (Monticelli,
1891) in LM

OS: Oral sucker, VS: Ventral sucker, Sv: Seminal vesicle, AT:
Anterior testis, PT: Posterior testis, Ov: Ovary, Vi: Vitellarium

A | genital pore

/ | :__:‘_ V

ts0

Figure 2. Ventral view of Aphanurus stossichii in LM

VS: Ventral sucker, Sv: Seminal vesicle, AT: Anterior testis, PT:
Posterior testis, Ov: Ovary, Vi: Vitellarium

Figure 5. Lateral view of anterior extremity in LM

OS: Oral sucker, Ph: Pharynx, tso: Temporary sinus organ
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Scanning Electron Microscopy Observations

Tegument thick, plicated dorsally along the entire length of body
but no plication ventrally (Figure 8). In the dorsal part of the
body, especially from the level of the ventral sucker to the end of

Figure 6. Lateral view of testes in LM

Sv: Seminel vesicle, AT: Anterior testis, PT: Posterior testis, Ov:
Ovary

Figure 7. Vitellarium (Vi) and eggs in LM

—1 ] L Re—

Figure 8. Ventro-lateral view of Aphanurus stossichii
(Monticelli, 1891) in SEM
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the hindbody, plications are prominent, but the forebody has no
plications either dorsal or ventrally (Figures 8-10). Genital pore
median, at mid-level of or immediately posterior to oral sucker
(Figure 11). The temporary sinus organ, which is formed from the
eversible of the distal half of the hermaphroditic duct, is tubular
and covered with small star-shaped tubercles (Figures 12, 13).

Ventral

Temporary Sucker

sinus-organ

Oral
Sucker

50 pm

Figure 11. Ventro-lateral view of anterior extremity in SEM
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Figure 13. General view of star-shaped tubercles on temporary

sinus organ in SEM

Figure 12. Ventro-lateral view of oral sucker (OS) and
temporary sinus organ (tso) in SEM

Table 1. Comparative morphometric data for Aphanurus stossichii

Source Present study Dimitrov (6) Kostadinova et al. (12)
Host E. encrasicolus E. encrasicolus E. encrasicolus B. boops B. boops B. boops
Locality Black.Sea Black Sea . Atlantic . Black Sea . Mediterranean Atlantic.

(off Sinop, Turkey) (off Bulgaria) (Bay of Biscay) (off Bulgaria) (off Turkey) (off Spain)
Body length 754-1133 (910) 222-558 (430) 731-917 667-901 (781) 771-1209 (984) 897-1376 (1037)
fﬂ(’;yidth atventral | 157 926 (201) 44-151(94) | 131-167 163-175(169) | 150-217 (180) | 221-300 (248)
Oral sucker length 52-65 (59) 25-47 (34) 40-62 47-55 (51) 51-66 (58) 58-68 (62)
Oral sucker width 55-68 (61) 20-47 (34) 48-62 53-60 (55) 53-72 (60) 58-70 (63)
Pharynx length 35-48 (43) 15-37 (24) 33-51 36-88 (46) 36-49 (44) 40-51 (45)
Pharynx width 31-38(35) 12-32 (22) 33-58 30-38 (35) 30-47 (38) 36-47 (41)
Ventral sucker length 81-106 (100) 40-91 (63) 81-113 109-132 (122) 104-155 (125) 121-168 (143)
Ventral sucker width 95-122 (110) 35-96 (60) 86-126 128-143 (134) 104-145 (123) 128-160 (145)
Seminal vesicle length 71-110 (97) 20-67 (39) 53-72 62-155 (104) 70-149 (108) 104-145 (124)
Seminal vesicle width 58-88 (76) 10-47 (22) 38-49 68-107 (81) 43-111 (76) 70-115 (90)
Wall of seminal vesicle 6-7 - 3-10 4-13 3-11 2-9
Anterior testis length 65-110 (85) 27-62 66-75 43-72 (57) 47-96 (64) 38-60 (49)
Anterior testis width 76-116 (97) 20-59 73-98 55-113 (83) 51-132 (81) 62-92 (73)
Posterior testis length 60-107 (85) 27-67 55-73 36-70 (57) 43-79 (60) 51-89 (69)
Posterior testis width 70-113 (89) - 81-92 64-94 (81) 58-121 (87) 70-92 (81)
Ovary length 53-80 (74) 25-49 (37) 49-53 53-79 (65) 51-79 (65) 43-75 (57)
Ovary width 80-140 (129) 20-67 (36) 76-100 70-141 (95) 64-128 (102) 68-124 (86)
Vitellerium length 73-133 (82) 35-74 (49) 81-107 60-92 (81) 53-145 (92) 49-107 (70)
Vitellerium width 98-180 (111) 25-162 (48) 101-136 111-153 (134) 92-181 (128) 89-166 (122)
Egglength 20-26 (23) - 23-27 (26) 23-28 (25.9) 19-26 (21.9) 26-32 (29)
Egg width 9-11 (10) - 9-12 (10) 9-13(11.3) 9-12 (10.5) 9-11 (10)
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DISCUSSION

A. stossichii was initially identified as Distoma ocreatum by
Monticelli (15) from the Sardina pilchardus and Sardinella aurita
(Clupeidae) it was later reported from Lichia amia, Boops boops,
Spicara manea and Trachurus mediterranenus by Looss (16). This
species has recently been redescribed from Boops boops from
various localities in the North East Atlantic region (off Spain), the
Mediterranean Sea (off Spain, and Turkey) and the Black Sea (off
Bulgaria). To date, A. stossichii has been reported in a variety of fish
in the Mediterranean Sea (9,11,12,17-22), in Black Sea (6,12,23),
in Atlantic Ocean (10,12,18), in Indian Ocean and Pacific Ocean
(24,25). Primarily sparids such as Boops boops, Spicara manea, and
clupeid fish such as Sardina pilchardus, Engraulis encrasicholus. A.
stossichii is frequently recorded in the Black Sea and Mediterranean
Sea basins and the North East Atlantic. There are differences in
morphometric information according to the host and regions that
this species is reported. The morphometric data obtained from
the samples examined in our study are in agreement with the
morphometric data reported by Kostadinova et al. (12) in their
study in which A. stossichii was redescribed from anchovy in the
Bay of Biscay and Boops boops in the different basins (see Table
1 for details). However, the morphometric data of A. stossichii
reported by Dimitrov (6) and the data of this study are not fully
coincided, although these data was obtained from the same basin
and host (see Table 1).

Aphanurus virgula, which is previously considered a synonym of
A. stossichii, has been reported in anchovy living in the Black Sea.
Because of morphological similarity it is possible that A. virgula
was reported as A. stossichii by Dimitrov (6). Morphometrically,
Aphanurus virgula is differ from A. stossichii by its smaller size
and substantially lower range limits for all metrical features, and
the eggs being less numerous and larger in relation to the size
of the body and gonads. Morphologically, A. stossichii can be
distinguished from A. virgula by having a thicker tegument, more
prominent plication, a thicker and larger seminal vesicle, and
tubercles in the terminal part of the hermaphrodite duct.
Although there are previously several records about A. stossichii in
the Black Sea, we can say that this is the first detailed study on the
morphological and morphometrical data of A. stossichii detected
in anchovy in the Black Sea. In previous light microscopy studies;
the presence of tubercles on the hermaphroditic duct was noted,
but no information was given about the shape of the tubercles.
In addition, it has been reported that plications are found in
the whole body of the parasite individual by light microscopy.
Similarly, in our light microscopy examinations, we thought all
over the body of the parasite had plications. Unlike the appearance
of plications under the light microscope, our SEM examinations
revealed that the plications did not cover the entire body of the
parasite, it interrupted in the abdomen of the parasite. This new
finding obtained by SEM is important in terms of contributing to
the definition of the morphological features of this species.

CONCLUSION

In the present study, we provided the first SEM data on
morphological observations of A. stossichii infecting the European
anchovy, Engraulis encrasicolus off the Turkish coasts of the Black
Sea. All the illustrations and morphometric data presented here

make further contributions to our current knowledge and also
provide a base for further studies.
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Amag: Bu aragtirma, Samsun ilini temsilen Canik, Carsamba, Havza, Kavak, Terme ve Tekkekdy ilcelerinden toplanan evcil
kazlarin sindirim ve solunum sistemi helmintlerini tespit etmek amaciyla yapilmigtir.

Yontemler: Aragtirma kapsaminda 64 evcil kaza ait sindirim ve solunum sistemi organlar1 toplanmugtir. Organ takimlar1 ayr1
olarak alinmig ve her organ icerigi ayr1 olarak incelenmistir.

Bulgular: Makroskobik ve mikroskobik inceleme sonucunda 53 (%82,8) kazda bes farkl helmint tiirii tespit edilmistir. Enfekte
kazlarda Baruscapillaria obsignata %59,4; B. anseris %32,8; Amidostomum anseris %9,4; Trichostrogylus tenuis %1,6 ve Heterakis sp.
%1,6 oranlarinda kaydedilmistir.

Sonug: Paraziter inceleme sonucunda solunum sisteminde herhangi bir helminte rastlanmazken, tiim parazitlerin sindirim
sisteminde bulundugu ve nematod oldugu kaydedilmistir. Sonug olarak, kazlarda sindirim sisteminde yerlesen nematodlara
siklikla rastlandigi ve bu durumun kaz yetistiriciligi agisindan bir problem olabilecegi 6ngorulmiistiir.

Anahtar Kelimeler: Evcil kaz, helmint, sindirim sistemi, Samsun

ABSTRACT

Objective: This research was carried out to determine the digestive and respiratory system helminths of domestic geese collected
from Canik, Cargsamba, Havza, Kavak, Terme, and Tekkekdy districts representing Samsun province.
Methods: Within the scope of the study, the digestive and respiratory system organs of 64 domestic geese were collected. Organ

sets were taken separately, and the contents of each organ were examined.

Results: According to macroscopic and microscopic examination, 5 different helminth species were detected in 53 (82.8%) geese:
Baruscapillaria obsignata (59.4%), B. anseris (32.8%), Amidostomum anseris (9.4%), Trichostrogylus tenuis (1.6%), and Heterakis sp.
(1.6%).

Conclusion: At the end of the study, all helminths were found in the digestive system and all of them were nematods. In
conclusion, it has been predicted that nematodes that settle in the digestive system of geese are frequently encountered and this
may be a problem for goose breeders.

Keywords: Domestic geese, helminth, digestive-respiratoric system, Samsun

GiRiS kazi) evcillestirilmis temel kaz irklar1 ve bunlarin
melezleridir. Kazlar evcillegtirilen ilk  kimes

Kazgiller Anseriformes takimi, Anatidae ailesi altinda hayvanlarindan biridir. Misir'da MO 1000 yillarinda

6rdek ve kugular ile birlikte bulunurlar. Dinyada
Anser, Branta ve Cereopsis cinsleri altinda 18 kaz
tird tamimlanmigtir. Evcil kaz olarak bilinenler ise

Anser anser (boz kaz) ve Anser cygnoides’den (Cin
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evcillestirildigi dugtinilmektedir. Yakin akrabalar
olan 6rdek ve kugulardan farkli olarak suya ihtiyaclari
daha az oldugu icin dinya genelinde yetistiriciligi
daha kolay olmusgtur (1).
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Evcil kaz yetistiriciliginin dinyada kiimes hayvani sektériindeki
pay1 ise oldukca diiguktur. Dinya kanath eti tretimindeki pay:
evcil érdekler ile birlikte sadece %4-6 kadardir. Ulkemizde de
durum benzer sekilde olup, kaz yetistiriciligi yeterli ilgi ve destegi
gormemektedir. Tirkiye'nin hemen her kdytinde kaza rastlansa
bile, Kars, Ardahan ve Mus gibi birka¢ ilimiz disinda ekonomik
anlamda kaz yetistiricilifi yapan yer yoktur. Bu nedenle diinya
uretimindeki payimiz da olduk¢a dugtiktiir. 2013 verisine gére
diinyada tretilen 2.698.322 ton kaz etinden yalnizca 1,618 ton
kadar: Turkiye'dendir (1).

Benzer gekilde evcil kazlarin helmintlerinin tespitine yonelik
yapilan ¢caligma sayis1 da hem diinyada hem Tiirkiye'de sinirhdir (2-
6). Bununla birlikte, biyiik cogunlugu sindirim sisteminde olmak
uzere evcil kazlarda parazitlenen ¢ok sayida helmint tiiri tespit
edilmistir. Bunlardan 30 tiiriin 6n planda oldugu gérilmektedir.
Tirkiye'den ise evcil kazlardan 20 tiir bildirildigi gorilir (7-12).
Turkiye'de evcil kazlarda bildirilmis helmint tiirleri ve yayilislar
asagida Tablo 1’de verilmigtir.

Bu aragtirmada, Samsun ve ilcelerinde halk elinde yetistiriciligi
yapilan evcil kazlarin sindirim ve solunum sisteminde parazitlik
yapan helmint tiirlerinin belirlenmesi, yayilis oranlarinin tespit
edilmesi ama¢lanmigtir.

YONTEMLER

Aragtirma materyali Kasim 2019-Aralik 2020 tarihleri arasinda
Samsun iline bagh Canik, Carsamba, Havza, Kavak, Tekkekéy ve
Terme ilcelerinden toplanmistir. Aile isletmelerinde ihtiya¢c amach
ginliik kesilen 64 adet evcil kaza ait solunum ve sindirim sistemi
organ takimlar toplanmig, canh hayvan iizerinde herhangi bir
islem yapilmamigtir. Kaz irklar yetistiriciden alinan bilgi ve kazin
morfolojik kriterlerine gére yapilmistir. Toplanan materyaller
paraziter inceleme amaciyla laboratuvara getirilmistir. Hayvanlara
ait yer, 1rk ve cinsiyet bilgileri kaydedilmis, ilgelere gére sayilar
Tablo 2'de verilmigtir.

Parazitolojik muayene amaciyla sindirim sistemi organlar1 6nce
ayrim yerlerinden cift ip ile baglanmig ve ortasindan kesilerek
birbirlerinden ayrilmigtir. Organlar kit u¢lu makas ile acildiktan
sonra icerik akan musluk altinda por genigligi 250 pm olan
elekten gecirilmigtir. Organlarin i¢ mukozas: ve elekte toplanan
icerik stereo mikroskop altinda helmint varligi bakimindan

incelenmistir. Solunum sisteminin muayenesinde ise, trake
icerisine 6nce 1lik su verilmis ve icerik elek icine bogaltilmigtir.
Daha sonra trake ve bronglar kit u¢clu makas yardimi ile agilmistur.
Hem elekte toplanan icerik hem trake ve bronsglar siyatostamid
nematod varhigi bakimindan incelenmistir. Toplanan parazitler
once sicak alkolde bekletilmis, daha sonra 151tk mikroskobu altinda
incelenmek tizere seffaflandirilmigtir. Tir teghisi, ilgili literatiirler
1s1ginda morfolojik kriterler baz alinarak yapilmigtir (9,13-17).

istatistiksel Analiz

Galismada kazlarda toplanan numunelerde pozitiflik gériilme
oranlarimin dagihmlari hesaplanmig, tamimlayia istatistikleri
hesaplanmigtir. Cinsiyete ve kaz wrklarina gore pozitiflik gorilme
oranlar1 arasindaki fark ki-kare testi ile kargilagtirilmigtir.
Istatistik analizlerde JAMOVI programi kullanilmis, énemlilik
duzeyi %0,05 olarak alinmigtir.

BULGULAR

Aragtirma neticesinde, 64 adet evcil kazin 53uniin (%82,8) 5
farkli helmint tiirti ile enfekte oldugu tespit edilmistir. Parazitlerin
tamami sindirim sisteminde bulunmus, solunum sisteminde ise
herhangi bir helmint tiirine rastlanmamistir. Enfekte kazlarda
paraziter enfeksiyondan sorumlu tiitler Baruscapillaria obsignata,
B. anseris, Amidostomum anseris, Trichostrongylus tenuis ve
Heterakis sp. olarak teghis edilmisgtir (Sekil 1). Parazitlerin yayili
oranlar1 agagida Tablo 3'te verilmistir.

Incelenen kazlarin cinsiyet ve helmint enfeksiyonlarmin
oranlarina bakildiginda (Tablo 2), erkek (%82,9) ve disi kazlarda
(%82,8) helmint enfeksiyonunun ¢ok yakin oranlarda oldugu
gorilmiistiir. Incelenen kazlarin 1rklara bakildiginda, i farkl
evcil kaz wwkinda da yiiksek oranlarda enfeksiyona rastlandig:
kaydedilmisgtir; landes irkinda %90,3, linda irkinda %80,5 ve mast
wrkinda %80 (Tablo 2). Cinsiyete ve kaz irklarina gére parazit
bulunma oranlar1 arasindaki fark 6nemli bulunmamigtir (p>0,05).
Enfekte bulunan 53 kazin 15’inde (%2,3) miks enfeksiyona
rastlanmig, miks enfeksiyon olusturan tiirler, sayilar: ve oranlar:
asagida Tablo 4’te verilmistir.

Incelemesi yapilan kazlardan toplamda 422 parazit tespit edilmis
olup bunlardan 243’ B. obsignata, 140’1 B. anseris, 35’1 A. anseris,
3'u T. tenuis ve 1’1 ise Heterakis sp. olarak identifiye edilmistir.

Tablo 1. Tirkiye'de evcil kazlarda bildirilen helmint tirleri ve yayihislar

Tir Yayilis % Tir Yayilis %

Trematoda Nematoda
Echinostoma revolutum 1,1-10 Amidostomum anseris 1,2-66
Echinoparyphium recurvatum 1,15 Epomidiostomum crami 1,2
Hypoderaeum conoideum 1,15 Trichostrogylus tenuis 2,3-8
Notocotylus attenuatus 3,3 Heterakis dispar 2,3-58
Catatropis verrucosa 1,15 H. gallinarum 3,3-15,9

Cestoda Ascaridia galli 0,3-1,2
Fimbriaria fasciolaris 1,5 Capillaria anatis 1,2-4
Echinocotyle anatina 4-6 Baruscapillaria anseris 23,4-56
Direpanidotaenia lanceolata 2,3-7,4 Capillaria caudinflata 0,6
Dicranotaenia coronula 1,15 Baruscapillaria obsignata 14,9
Microsomacanthus setigera 1,7-12
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TARTISMA

Turkiye'de evcil kaz yetistiriciliginin genelde kéy tipi oldugu,
kendi et ve yumurta ihtiyacam kargilamak icin yapildig:
gorilmektedir. Ayni zamanda, sayist az da olsa, aile tipi iiretim
yapan ve para kazanan ireticiler de vardir. Tk evcillestirilen

kanath hayvanlardan birisi olmasina ragmen yumurta veriminin

Sekil 1. Enfekte kazlarda teghis edilen helmintler (a. B.
obsignata erkek arka ug, b. T. tenuis erkek arka ug, c. B. anseris

erkek arka ug, d. Heterakis sp. geng disi 6n ug, el. A. anseris
erkek 6n ug, e2. A. anseris erkek arka ug)

dusitk ve dollit yumurta elde edilmesinde zorluklar yasanmasi,
evcil kaz tiretiminin kanath sektortndeki yerinin %4-6 gibi distik
bir oranda olmasina neden olmustur (1). Bununla birlikte, heniiz
entegre tesisleri olmasada, kaz yetistirme gelenegi ¢ok eskilere
dayandig i¢in Turkiye kaz iretiminde ciddi bir potansiyele
sahiptir. Bu nedenle evcil kaz yetistiriciliginde kargilagabilecek
problemleri bilmemiz 6nem arz etmektedir. Paraziter hastaliklar
da bu problemlerden birisidir.

Dunya genelinde evcil kazlarda bulunan helmintlerin tespitine
yonelik cesitli arastirmalar yapilmis ve enfeksiyon oranlarinin
yiksek oldugu gorulmiistiir (2-5). Turkiye'de yapilan simirh
sayidaki calismada genel enfeksiyon orani Marmara Bélgesinde
%12,4 (12), Ankara'da %98 (9), Konya'da %24,5 (8) ve Kars'ta
%78,9 (7) bulunmugtur. Bu calisma, Karadeniz Bélgesinde
yapilan ilk arastirma olmus ve genel yayilis oran1 %82,8 olarak
tespit edilmigtir.

Evcil kazlarda sinirh sayida helmint bildirilmis olmasina ragmen,
Anatidae ailesindeki su kuglarinda bulunan yiizlerce parazitin
enfeksiyon olusturma potansiyeli oldugu unutulmamalidir. En
stk rastlanan helmintler ise trematodlardan E. revolutum, E.
recurvatum, N. attenuatus, sestodlardan D. lanceolata, M. setigera,
E fasciolaris, nematodlardan A. anseris, T. tenuis, H. dispar, A.
gallinarum, A. galli, B. anseris ve B. obsignata tiirlerdir. Bu turlerin
tamamu Turkiye'de evcil kazlardan bildirilmis olmasina ragmen,
bu aragtirmada trematod ve sestoda rastlanmamis, yalniz
nematod tiirleri bulunmustur (7-12). Trematod ve sestod tiirleri
gelismelerinde cesitli arakonaklara ihtiya¢ duymaktadirlar. Bu
calismada toplanan kazlarin genel olarak etrafi cevrili, sinirh
alanlarda muhafaza edilmesinin, kapali alanlarda bakilmasinin ve
hazir yem ile beslenmesinin rol oynayabilecegi digtinalmektedir.
Bu nedenle, kaz yetigtiriciligi yapacak isletmelerin, paraziter
hastaliklar ile miicadelede 6ncelikli olarak nematod enfeksiyonlar
g6z 6ninde bulundurmalidir.

Bunlardan B. anseris ve B. obsignata en sik rastlanan tirlerdir,
ancak iki tirtn ayrimimin morfolojik olarak ¢ok zor oldugu,
teshiste 6lcim  farkhilbiklarindan yararlanilmas:  gerektigi

Tablo 2. {lcelere, 1rklara ve cinsiyete gore incelenen/enfekte bulunan evcil kaz sayilar:

ilceler Irk Erkek Disi Toplam
Canik Mast 3/2 2/2 5/4
Cargamba Linda 3/2 5/4 8/6
Havza Landes 8/7 5/5 13/12
Kavak Linda 16/14 10/8 26/22
Tekkekoy Mast 2/2 3/2 5/4
Terme Linda 3/2 4/3 7/5
Toplam 35/29 29/24 64/53

Tablo 3. Enfekte bulunan kazlar, cinsiyetleri, teshis edilen helmint tiir ve oranlar

Erkek (n=35) Disi (n=29) Toplam (n=64)
Helmint tiirii

Enfekte % Enfekte % Enfekte %
B. obsignata 22 62,9 17 58,6 39 59,4
B. anseris 12 34,3 9 31,0 21 32,8
A. anseris 3 8,6 3 10,3 6 9,4
T. tenuis 1 2,9 - - 1 1,6
Heterakis sp. 1 2,9 - - 1 1,6




52 Parlak ve Giirler. Kazlarda Buldugumuz Helmintler

Turkiye Parazitol Derg 2023;47(1):49-52

Tablo 4. Kazlarda miks ve tek enfeksiyon olusturan helmint/

nematod tiirleri, enfekte kaz sayis1 ve oranlar:

Helmint tiirii Enfekte kaz Orami
B. obsignata 26 %49
B. anseris 11 %20,8
B. obsignata + B. anseris 7 %13,2
B. obsignata + A. anseris 3 %5,7
A. anseris 2 %3,8
f}.q(s)f;i;gnata + B. anseris + A. 9 %38
B. anseris + A. anseris 1 %1,9
f}.).obsignata + T. tenuis + Heterakis 1 %19
Toplam 53 100

bildirilmektedir. Yevstafyeva ve ark. (17) belirttigi iizere parazitin
uzunlugu (digilerde), eni (disilerde 6zofagusu bitimi-vulva
arasinda; erkekte psédobursa baslangicinda) tiir ayriminda temel
kriter olarak kullanilmigtir. Bu aragtirmada teghis edilen tiirlerden
en yitksek oranda rastlanan B. obsignata (%59,4) olmus, bu tiir
Turkiye'de yalmz Kars’tan (%14,9) bildirilmistir. Kazlara ézgii
kapillarid nematod olan B. anseris’e ise daha digiik oranda (%32,8)
bulunmus, ancak bu oranin Tirkiye'den (%23,4-28) kaydedilen
bildirimlere gére daha yiiksek oldugu gérulmiistir. Evcil kazlarda
en stk rastlanan nematodlar olan A. anseris agiz kapsuliindeki dis
yapist ile Epomidiostomum crami'den, erkekte spikiillim ince olmasi
ile A. spatulatum’dan ayirt edilebilmektedir (16). Kazlarda sik
rastlanan diger tur H. dispar bityiikligi ve bulbuslu olan 6zofagusu
ile teghis edilebilmektedir (12,13). Bu aragtirmada iki tiir de diigiik
oranlarda teghis edilmigtir. Kaydedilen bu oran farkliliklarinin,
farkli zaman ve farkli cografyalarda yapilan aragtirmalar
olmasindan ve érnek sayilarinin genel bir degerlendirme yapmak
icin yetersiz olmasindan kaynaklanabilecegi dusiiniilmektedir.
Tespit edilen diger bir tiir olan T. tenuis ise esas olarak tavuklarin
paraziti olarak bilinmesine ragmen, evcil-yabani bircok kusg
turtinden kaydedilmigtir (14). Teshisinde evcil kazlardaki
morfolojik ayrintilar1 Yevstafyeva ve ark/min (15) bulgulan
ile karsilagtirilmis ve olgimler onaylanmigtir. Turkiye'de evcil
kazlardaki varlig1 %2,3-8 arasinda olan nematoda bu arastirmada
yalmz bir érnekte rastlanmgtir.

SONUC

Bu aragtirma evcil kazlarda bulunan helmintlerin tespitine
yonelik olarak Karadeniz Bélgesinde yapilan ilk aragtirma olmus,
Samsun ve civarinda ev tipi yetigtirilen evcil kazlarin %82,8'inde
enfeksiyona rastlanmigtir. Enfeksiyondan sorumlu helmintlerin
tamaminin nematod oldugu ve Tiirkiye'de evcil kazlarda daha
once bildirildigi gorilmistir.
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ABSTRACT

Objective: Rodents act as reservoir hosts and are an important potential source for many zoonotic pathogens such as parasites,
which pose a public health risk to humans. Therefore, it is necessary to investigate the prevalence of parasites among rodents.
Methods: A total of 118 Rattus rattus were captured in Mazandaran province, north of Iran, using snap live traps. Various
samples were collected from feces and each rat was combed with a fine-tooth comb to extricate any ectoparasite. Fecal specimens
were examined by direct wet mounting, formalin-ether concentration, modified acid-fast, and trichrome staining methods.
Results: The overall prevalence of gastrointestinal parasites in the examined rats was 75.4%. Cryptosporidium spp. (30.5%)
were the most prevalent protozoan, followed by Giardia spp. (20.3%), Entamoeba muris (13.5%), Trichomonas muris (10.1%), and
Spironucleus muris (3.3%). Regarding helminths’ eggs, Syphacia obvelata (24.5%), Hymenolepis diminuta (10.1%), and Trichuris muris
(9.3%) had the highest prevalence, respectively. Furthermore, 3060 ectoparasites collected from 102 rodents were infested with
lice (40% Polyplax spp.), mites (33.3%), and flea (16.1% Xenopsylla cheopis and 10.6% Xenopsylla astia).

Conclusion: According to the results of this study, the prevalence of ecto and gastrointestinal parasites in the collected rats in the
area being studied was remarkably high. Additionally, Rattus rattus can be considered a potential risk to human health.
Keywords: Prevalence, rodent, gastrointestinal parasites, ectoparasites, Iran

0z

Amag: Kemirgenler, halk saghig riski olusturan parazitler gibi bircok zoonotik patojen i¢in rezervuar konak ve 6nemli potansiyel
kaynak rolii oynadigindan, kemirgenlerde parazitlerin yayginliginin aragtirilmasi énem tagimaktadur.

Yéntemler: iran'in kuzeyindeki Mazandaran eyaletinde, anlik canl tuzaklar kullanilarak toplam 118 sican-Rattus rattus
yakalandi. Digkilarindan numuneler toplanan her bir sican ayrica ektoparaziter amach inceleme icin ince digli bir tarakla
taranarak topland: ve incelendi. Digki 6rnekleri 1slak yayma, formalin-eter yontemi ile incelendi ve modifiye aside dayanikh
boyama ve trikrom ile boyandi.

Bulgular: incelenen sicanlarda gastrointestinal parazitlerin genel prevalans: %75,4 idi. Cryptosporidium spp. (%30,5) en yaygin
protozoon iken, bunu Giardia spp. (%20,3), Entamoeba muris (%13,5), Trichomonas muris (%10,1) ve Spironucleus muris (%3,3)
izledi. Helmint yumurtalarinin prevalansi, Syphacia obvelata (%24,5), Hymenolepis diminuta (%10,1) ve Trichuris muris (%9,3)
seklinde idi. Enfeste 102 kemirgenden toplanan 3060 ektoparazitlerin dagilimi ise, bit (%40 Polyplax spp.), akar (%33,3) ve pire
(%16,1 Xenopsylla cheopis ve %10,6 Xenopsylla astia) seklinde idi.

Sonug: Calisma alaninda toplanan siganlarda ekto ve gastrointestinal parazit prevalansi oldukea yiiksektir. Ayrica Rattus rattus,
insan saghg icin potansiyel risk olarak degerlendirilebilir.

Anahtar Kelimeler: Prevalans, kemirgen, gastrointestinal parazitler, ektoparazitler, fran
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INTRODUCTION

Rodents are known to be reservoir hosts for at least 60
zoonotic diseases and play an important role in disease
transmission, especially where these animals are in close
association with human settlements (1). Rodents comprise
nearly two-thirds of the world’s mammal species identified
and are prosperous in biological adapting to various situations
(2,3). They live in various geographical areas, including sewage
channels, slaughterhouses, waste disposal sites, farms, and
food storage places. These animals are mostly small in size and
reproduce very quickly. Over thousands of years, the presence of
rodents, particularly murine, in the human environment has been
considered a pest in the agricultural and urban environments
causing economic losses. They act as reservoir hosts and an
important potential source for many zoonotic pathogens that pose
a health risk for humans and induce significant socioeconomic
problems (4,5). Rats can transmit infective agent through bite,
urine, feces, and ectoparasites (6,7). Parasitic zoonoses, such as
Cryptosporidium spp., Giardia spp., Toxoplasma gondii, Entamoeba
histolytica, Syphacia obvelata, and Hymenolepis diminuta infect
enormous numbers of humans and are responsible for huge
morbidity and mortality around the world. Murine ectoparasites,
such as fleas, lice, and ticks can usually live in close association
with different types of rodents (8,9). Some of the ectoparasites
are vectors of important pathogenic microorganisms, and some

others directly cause itching, ulcerated skin, hair loss, skin
abrasion, and asthma (6). They can also be serious infectious
agents for several parasitic zoonoses, plague, leptospirosis, rat-
bite fever, Omsk hemorrhagic fever, and murine typhus (10).
Although rats are widely distributed in Mazandaran province,
north of Iran, there is no data on the prevalence of ecto and
gastrointestinal parasites in these animals (11). Concerning the
public health risks of rats, for the first time, this study aimed to
evaluate the prevalence of ecto and gastrointestinal parasites in
rats in Sari, Iran.

METHODS

Ethical Approval

The study protocol was approved by the Institutional Research
Ethics Committee of the Mazandaran University of Medical
Sciences, Iran (approval number: 875).

Geographical Information on the Study Area

Sari is the provincial capital of Mazandaran, located in the north
of Iran, between the slopes of the Alborz Mountains and the
southern coast of the Caspian Sea (Figure 1). Its coordinates are:
36°33'48"N 53°03'36"E, and its population is 453,782 people.
Sari has a hot-summer Mediterranean climate. Winters are cool
and rainy, whilst summers are hot and humid. This city has a

Figure 1. The location of Mazandaran province (northeastern of Iran)
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particular geographical condition, including many plains, prairies,
and forests. There are broad agricultural areas, barns, and crop
fields. These conditions provide proper climatic conditions and
habitats for the breeding rodents.

Sample Collection

Using live traps, a total of 118 Rattus rattus were captured from
different sites in Sari from January 2020 to February 2021.
The rats were transferred to the Parasitology Laboratory of
Mazandaran University of Medical Sciences. For each captured
rat, sex, morphometric measurements, trapping location, and
weight were recorded. Also, the animals were classified into
juveniles (<2 months old) and adults (22 months old) according
to their body weight (borderline value: 200 gr).

Rodent Identification

Keys and illustrations developed by Harrison & Quah (1962)
and Medway (1983) were used to recognize rodent species by
morphological measurements and physical appearances.

Sample Examination

Rats were dissected following the protocol previously described
(12). Fecal samples from gastrointestinal tracts were examined by
direct wet mounting with saline and iodine. A saline wet smear
was made by mixing almost 2 mg of stool with a drop of saline
on a glass microscope slide. Likewise, the iodine wet mount was
ready by adding nearly 2 mg of stool to a drop of Lugol’s iodine on
a glass microscope slide, and a cover slip was inserted on the stool
suspension. Primarily, these wet smears were studied using a low-
power (10x) objective and then by a high-power (40x) objective
of a light microscope. In addition, for more accurate diagnosis
of protozoa cysts, trophozoites, and worm eggs, a piece of fecal
samples used for performing the formalin-ether concentration
technique (FECT) and trichrome staining (13).

Cryptosporidium Oocyst Detection

All stool samples from the intestines were studied for the parasite
oocysts, including Cryptosporidium spp. which were identified by
microscopy after sugar flotation and modified acid-fast staining
(149).

Examination for Ectoparasites

Each rodent was combed with a fine-tooth comb to extricate any
ectoparasite into a tray. Fine forceps were used to pick up ticks

and mites from rodents’ skin when it was hard to extricate them
by combing. Bags, where rodents hold, were overturned to the
tray to gather extricated ectoparasites. The tray contents were
scrutinized with a hand lens, and ectoparasites were collected
using the moistened applicator stick and placed in a collection tube
comprising 70% alcohol. A distinct container was used for each
rodent (2). Ectoparasites were identified by valid entomological
keys (15,16).

Statistical Analysis

Statistical analysis was performed using the SPSS (Statistical
Package for the Social Sciences) version 20. Univariate Fisher’s
Exact test and chi-square analysis was used to determine the
association between the prevalence of parasites and host factors
(age, gender, and area). A p-value <0.05 was considered significant.

RESULTS

In the current study, we included 118 rats (average weight: 250
gr). It is noteworthy that 60.2% and 39.8% of rats were trapped in
urban and rural areas, respectively. The rats (67 male vs 51 female)
were categorized according to their age into two groups’ juveniles
(27 or 22.88%) and adults (91 or 77.12%). The prevalence of
parasitic infection was higher among males (83.5%) than females
(64.7%). However, there was no significant difference between
prevalence of parasitic infection and gender (p<0/05). Out of
118 samples, 89 (75.4%) were positive for intestinal parasites.
The prevalence rates for intestinal protozoa and helminths were
80.5% and 44.02%, respectively. Tables 1, 2 show the prevalence
of gastrointestinal and ectoparasites in collected rats based
on sex, age, and habitat. Also, Table 3 shows the prevalence of
isolated gastrointestinal parasites in rats.

Out of 118 samples, 86.4% were positive for ectoparasites, and
69.4% both ectoparasite infestation and endo-parasite infection.
A total of 3060 ectoparasites collected from 102 rodents. They
were infested with lice (40% Polyplax spp.), mite (33.3%), and
flea (16.1% Xenopsylla cheopis and 10.6% Xenopsylla astia). Table
4 indicates the prevalence of ectoparasite infestation among the
examined rats in Sari. Moreover, mixed infections were present
in some rats.

Table 1. Prevalence of gastrointestinal parasites of rats based on age, sex and habitats

Demographic factors Total sample Positive cases Positive percent Confidence interval p-value
Age

Juvenile 27 20 74.04 (95% CI: 53 to 88) 0.85
Adult 91 69 75.8 (95% CI: 65 to 84)

Sex

Male 67 56 83.5 (95% CI: 72 to 91) 0018
Female 51 33 64.7 (95% CI: 50 to 77)

Habitats

Rural 47 29 61.7 (95% CI: 46 to 75) 024
Urban 71 51 71.8 (95% CI: 59 to 81)

CI: Confidence interval
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Table 2. Prevalence of ecto-parasites in rats of different age, sex and habitats

Demographic factors | Total sample Positive cases Positive percent Confidence interval p-value
Age

Juvenile 27 21 77.7 (95% CI: 57 to 91) 0.12
Adult 91 81 89.01 (95% CI: 80 to 94)

Sex

Male 67 58 86.5 (95% CI: 72 to 91) 0.96
Female 51 44 86.2 (95% CI: 76 to 93)

Habitats

Rural 47 44 93.6 (95% CI: 82 to 98) 0.063
Urban 71 58 81.6 (95% CI: 70 to 89)

CI: Confidence interval

Table 3. Prevalence of gastrointestinal parasites among examined rats in Sari, North of Iran

Parasite (no. sample: 118) Positive sample (no.) Prevalence (%)
Intestinal protozoa

Cryptosporidium spp. 36 30.5%
Giardia spp. 24 20.3%
Entamoeba muris 16 13.5%
Trichomonas muris 12 10.6%
Spironucleus muris 4 3.3%
Intestinal helminth

Syphacia oblevata 29 24.5%
Hymenolepis diminuta 12 10.1%
Trichuris muris 11 9.3%
Total 89* 75.4%
* 89 rats were infected with at least one parasite

Table 4. Prevalence of ectoparasites infestation among examined rats in Sari, North of Iran

Ectoparasites Positive rates Prevalence of ectoparasites | No. isolated ectoparasites
(no. samples: 118) (no.)* (%) from all samples

Lice

Polyplax spp. 50 40% 1224

Flea 34

Xenopsylla cheopis 16.1% 492

Xenopsylla. astia 10.6% 324

Mite spp. 42 33.3% 1020

* Mix infections were present in some rats

DISCUSSION

Our study demonstrated a high prevalence of intestinal parasite
infection (75.4%) and ectoparasite infestation (86.4%) in the
examined samples. Intestinal parasites prevalence in the present
study was significantly higher than the results from Iranshahr
and Nikshahr districts in Sistan and Baluchistan province,
southeastern Iran (47%) (17). However, it was similar to the
reports from Ardabil province located in northwestern Iran (74%)
(4), Belgrade area in Serbia (68.5%) (18), and Nile rat in rural and
urban regions of Sudan (70%) (19).

Our data clearly  demonstrate  that
no significant difference between prevalence of ecto and

there  was

gastrointestinal parasites and gender. However, it was higher
among male than female rats; this might be attributed to the
fact that infected males have greater territories than uninfected
males, which could increase their exposure to infection (20). In
addition, the higher prevalence of infection among male rats may
be explained by the fact that larger bodies of males are easier
targets for parasites (18).

According to our results, the prevalence of ecto and gastrointestinal
parasites in adults’ rats was slightly higher than juveniles’ rats. An
acceptable justification may be that adults have more exposure
time than juveniles due to their age. In this study, Cryptosporidium
spp. was the most prevalent protozoan (30.5%) observed in the
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examined rodents. These findings were in agreement with the
results of the previous study, which reported Cryptosporidium
species in rats from Poland (68.1%), the Philippines (28.5%), and
Australia (8.2%) (21-23). This protozoan was also found in the
wild, laboratory, and pet rodents in China (11.5%) and Japan
(27%) (14,24). Rodents are naturally infected with zoonotic
Cryptosporidium spp. These animals have been considered
potential reservoirs of Cryptosporidiosis in humans and farm
animals because they are frequently found in agricultural areas
and have opportunities to contact other animals and humans
(25).

In the current study, the prevalence of Giardia spp. among rats
was considerable (20.3%). In other studies, the prevalence
of Giardia spp. was reported as 27% in Iran (11), 38.4% in
southwestern Poland (21), 65.9% in Pennsylvania, the united
states (26), and 48.3% in the Mazury Lake District region
of Poland (27). Giardiasis is an intestinal infection with the
protozoan flagellate parasite Giardia spp., which causes major
public and veterinary health concerns. Giardiasis has variable
clinical symptoms ranging from asymptomatic to acute or chronic
diarrhea, dehydration, nausea, vomiting, abdominal cramps,
disaccharide, intolerance weight loss, and malabsorption (28).
Spironucleus muris is another protozoan parasite observed in 3.3%
of the examined samples. Although S. muris has been isolated
from a few infected individuals, it is usually considered non-
pathogenic for humans. However, in our study, its prevalence was
lower than in the previous study conducted on laboratory mice
in Iran (64.86%) (11). In addition, examining the gastrointestinal
content of rodents showed infection with two nematoda and one
cestode, but the infection was distinguished only by the presence
of the eggs. The prevalence of Syphacia obvelata, a murine pinworm
species, was 25.1% among rats examined in this study. S. obvelata
can cause disease in humans (17). This parasite was reported
among rats in South Korea (21.7%) (29) and in laboratory mice
from Iran (48.6%) (11). In this study, Hymenolepis diminuta, also
known as rat tapeworm, was detected in 10.1% of samples. Other
researchers also reported this parasite among rats in southeastern
Iran (23.4%) (17), Dashte-Mogan, Ardabil province, Iran (38.8%)
(4), Belgrade, Serbia (30.5%) (18), and Baltimore, the United
States (34.4%) (30). Man acquires the infection via ingestion
of infected intermediate host (rat’s flea). Although its mild
infection is usually asymptomatic, severe infection may cause
headache, dizziness, pruritis, diarrhea or occasionally cachexia
in humans. In this study, the prevalence of Trichuris muris was
9.3%. The whipworm Trichuris muris (family: Trichuridae) is a
gastrointestinal nematode parasite of house mice and rats (18).
This parasite has also been reported among rats in different parts
of the world (4,18,30).

Ectoparasites play an essential role in the spread of disease to
humans and animals. For instance, fleas are important vectors to
plague and murine typhus in many parts of the world, ticks are
important due to their role in CCHF (Crimean-Congo hemorrhagic
fever), theileriosis, babesiosis, anaplasmosis, and ehrlichiosis
transmission, and lice are important for epidemic typhus or
exanthamaticus thyphus transmission. In the present study,
3060 ectoparasites collected from 102 rodents were infested with
lice (40% Polyplax spp.), mite (33.3%), and flea (16.1% Xenopsylla
cheopis and 10.6% Xenopsylla astia). In a study in the Baluchistan
area, southeast of Iran, 67 individual rodents from four species of
gerbil and jird (Tatera indica (55.2%), Meriones hurrianae (37.3%),
Gerbillus nanus (4.5%), and Meriones libycus (3%) were captured

from 2008 to 2009. Out of 1,276 ectoparasites, 299 were related
to mites, 127 to fleas, 972 to lice, and 24 to ticks (6). In another
study which presented ectoparasites for four species of rodents
Rattus rattus palelae, R. argentiventer, R. exulans, and Mus musculus
castaneus in Sulawesi Utara, Indonesia, Xenopsylla cheopis flea was
the most common in R. rattus (31).

Data from some studies have showed that the overall prevalence of
flea infestation was higher than that of lice or mite. For instance,
in a study in Bandar Abbas, southern Iran, ectoparasites were
collected from 77 rodents (including R. rattus, R. norvegicus, Mus
musculus, and hamster) and the rate of fleas isolated from rats was
87% (32). In a similar study conducted by El Kady et al. (33) in
Egypt, among 135 captured rats (including R. norvegicus, R. rattus
frugivorous, R. rattus alexandrines and Mus musculus), fleas were
observed more prevalent than other ectoparasites.

CONCLUSION

According to the findings of this study, monitoring rodent
populations and their ectoparasite infestation is essential for
preparedness and early warning preparation for possible control
of zoonotic arthropod-borne diseases. In our study, the prevalence
of gastrointestinal and ectoparasites was remarkably high in
the collected rats in the studied area. In addition, R. rattus can
be considered a potential risk to human health due to collected
gastrointestinal and ectoparasites. Therefore, controlling these
animals in the study area is of particular importance. The results
of the present study can provide information to the authorities for
the prevention and control of rodent-borne diseases in the region.
Further studies are required due to the considerable unexplored
area of this province to increase knowledge on endo-parasites
and ectoparasites in rats and potential zoonosis and veterinary
diseases.
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Amag: Intestinal parazit sikliklarin takip edilmesi, bu parazitlere kars: gelistirilecek olan tani, tedavi ve korunma stratejileri

iizerinde etkilidir. Bu caligmada parazitoloji direkt tani laboratuvarinda digk: 6rneklerinde saptanan parazit tiir ve siklik verilerinin
ortaya konmasi amaglanmigtir.

Yontemler: Digki parazitolojik inceleme sonuglari laboratuvarimizin 2018 yili ve 2022 yili i¢ kalite kontrol veri tablolarindan elde
edilerek kargilagtirild.

Bulgular: 2018 yilinda kabul edilen 4,518 digk: 6rneginin 388'inde, 2022 yilinda kabul edilen 3,537 digk1 6rneginin ise 710’unda
parazit tespit edilmigtir. 2022 yihnda digk: érneklerinde parazit tespit sikligr anlaml olarak yitksek bulunmustur (p<0,0001).
Birden fazla parazite rastlanan digki sayis1 2018 yihinda 12, 2022 yilinda 30’dur. Birden fazla etken ile enfeksiyon gériilme
siklig1 2022 yilinda 2018 yilina gére anlaml olarak yiiksektir (p=0,0003). En sik rastlanan beg parazit tiirit 2018 yilinda sirasiyla
Blastocystis spp., Enterobius vermicularis, Cryptosporidium spp., Giardia intestinalis ve Entamoeba histolytica; 2022 yilinda ise sirasiyla
Cryptosporidium spp., Blastocystis spp., Cyclospora spp., Entamoeba dispar ve Giardia intestinalis olarak kaydedilmistir. 2018 yilina
gore 2022 yilinda Cryptosporidium spp., Cyclospora spp. ve Entamoeba dispar gérilme sikhigi anlamh olarak artarken, Blastocystis
spp. ve Enterobius vermicularis gorilme sikhigi anlamh olarak azalmigtir.

Sonug: Calismamizda elde edilen verilere gore laboratuvarimizin hizmet verdigi blgede intestinal paraziter enfeksiyonlara basta
Cryptosporidium spp. olmak tizere protozoon parazitler neden olmaktadir. Tek saglik yaklagimu ile insani kullanim amagh sularin
korunmasina y6nelik 6nlemlerin artirilmasinin, toplumun kisisel hijyen ve gida giivenligi konusundaki egitim ve aligkanliklarinin
gelistirilmesinin bélgemizdeki intestinal parazit enfeksiyonlarinin sikliginin azaltilmasinda etkili olabilecegi kanaatine varilmigtir.
Anahtar Kelimeler: intestinal parazitler, frekans, Cryptosporidium spp.

ABSTRACT

Objective: Monitoring intestinal parasite frequencies is effective on diagnosis, treatment, and prevention strategies to be
developed against these parasites. In this study, it was aimed to reveal the parasite species and frequency data of stool samples in
parasitology direct diagnosis laboratory.

Methods: Stool parasitological examination results were obtained retrospectively from our laboratory internal quality control
data tables. Data belonging to the year 2018 and 2022 were compared retrospectively.

Results: Annual parasites detected in stool samples were 388 of 4.518, and 710 of 3.537, in 2018 and 2022, respectively. Frequency
of parasite detection in stool samples was found to be significantly higher in 2022 (p<0.0001). Number of stools with more than
one parasite was 12 and 30 in 2018 and 2022, respectively. Incidence of infection with more than one parasite was significantly
higher in 2022 (p=0.0003). Five most common parasite species were Blastocystis spp., Enterobius vermicularis, Cryptosporidium
spp., Giardia intestinalis and Entamoeba histolytica in 2018, respectively; and Cryptosporidium spp., Blastocystis spp., Cyclospora
spp., Entamoeba dispar and Giardia intestinalis, in 2022, respectively. Cryptosporidium spp., Cyclospora spp. and Entamoeba dispar
increased significantly, while Blastocystis spp. and Enterobius vermicularis decreased significantly, in 2022.

Conclusion: According to the data obtained, causative agents for intestinal parasitic infections were protozoans, especially
Cryptosporidium spp. It has been concluded that tightening the measures for protection of water with one health approach and
improving the education and habits of society on personal hygiene and food safety can be effective in reducing the frequency of
intestinal parasite infections in our region.

Keywords: Intestinal parasites, frequency, Cryptosporidium spp.
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GIRig

Intestinal parazitler tim diinyada yaygin olmakla birlikte tilkeler
ve bolgeler arasinda prevalans, tiir dagilimi ve yayilma dinamikleri
agisindan farkliliklar gorilmektedir. Intestinal helmintler ve
protozoonlarin neden oldugu paraziter enfeksiyonlar gelismekte
olan ilkelerde en sik gorilen enfeksiyonlar arasindadir. Gelismis
iilkelerde ise intestinal enfeksiyonlara, protozoonlar helmintlere
kiyasla daha yaygin olarak neden olurlar (1). Intestinal parazitler
endemik tilkelerde 6nemli bir morbidite ve mortalite nedenidirler.
Diinya Saghk Orgiti'ntn kiresel saghk tahminlerine gore
intestinal paraziter hastaliklari dakapsayanishal yapan hastaliklar,
mortalite nedenleri arasinda 8. sirada yer almaktadirlar (2).
Ascaris lumbricoides, Trichuris trichiura, Ancylostoma duodenale
ve Necator americanus gibi topraktan bulagan helmintler ihmal
edilen tropikal hastaliklar kategorisinde yer almaktadirlar (3).
Bu listenin icerisinde yer alsin ya da almasin, intestinal parazitler
mortalitenin diginda kronik etkileriyle ortaya ¢ikan anemi,
vitamin eksiklikleri, biiytime-gelisme geriligi gibi klinik tablolarla
onemli morbidite nedenidirler. Intestinal parazitler tir cesitliligi
agisindan genis bir etkenler toplulugunu ifade etmektedir. Bu
cesitlilik icerisinde hangi tiiriin daha fazla veya az gorilduguntun
takip edilmesi ve tiir dagiimindaki egilimin ortaya konmasi,
bu parazitlere kars: gelistirilecek olan tani, tedavi ve korunma
stratejileri tizerindeki en 6nemli belirleyicidir.

Bu ¢aligmada Ege Universitesi Tip Fakiiltesi Tibbi Parazitoloji
Anabilim Dali Direkt Tani Laboratuvarinda 2018 yilinda ve
2022 yilinda incelenen digk: 6rneklerine ait parazit tiir ve siklik
verilerinin retrospektif olarak ortaya konmasi amaglanmigtr.

YONTEMLER

BucalismaEge UniversitesiTip Fakiiltesi TibbiParazitolojiAnabilim
Dali Direkt Tami Laboratuvarinda, Helsinki Deklerasyonu'na
uygun olarak yuritilmustir. Bu ¢alismada kullanilan parazit
sikliklarina ait veriler laboratuvarimizin 2018 yili ve 2022 yilina
ait i¢ kalite kontrol veri tablolarindan elde edilmigtir. Hastalara
ait hicbir demografik veri ise kullanilmamigtur.

Ege Universitesi Tip Fakiiltesi Tibbi Parazitoloji Anabilim
Dali Direkt Tami1 Laboratuvarima uygun sekilde ulagtirilan
ve kabulii yapilan tim digki 6rnekleri standart bir is akig: ile
degerlendirilmektedir (4). Bu is akigi, 6rneklerin makroskobik
olarak degerlendirilmesini; selofan bant érneginin mikroskobik
incelemesini (5); serum fizyolojik ve iyotlu boyalar ile mikroskobik
incelemesini (6); modifiye formol etil asetat ¢oktiirme yontemiyle
coklagtirma basamagini (7); ¢oklastirilan érnekte iyotlu boyalar
ve Kinyoun asid-fast boyama ile mikroskobik incelemeyi;
serum fizyolojik veya iyotlu boyalar ile yapilan incelemelerde
stpheli trofozoit benzeri veya kistik yapilarin gérildigi
digkilarda ve tim ishalli érneklerde Wheatley modifikasyonlu
trikom boyama ile mikroskobik incelemeyi kapsamaktadir (8).
Ayrica immiin sistemi baskilanmig oldugu bilgisi 6rnegin
gonderildigi klinik tarafindan laboratuvar bilgi sistemine not
edilen hastalarin digk: érneklerinde modifiye trikrom boyama,
asid-fast trikrom boyama ve Giemsa boyama ile mikroskobik
incelemeler uygulanmaktadir (9). Yukarida siralanan isglemler
ile bagirsak protozoonlar1 ve helmintlerine ait erigkin,
yumurta, trofozoit ve kistlerin aranmas: gerceklestirilmektedir.
Mikroskobik incelemeler her 6rnek i¢in iki farkl tibbi parazitoloji
uzmani tarafindan gerceklegtirilmektedir. Laboratuvara uygun

ornek kabi ile getirilmeyen, 6rnek alindiktan sonra belirlenen
sireler icerisinde laboratuvara ulastirilmayan, selofan bant
ornegi ile aymi anda teslim edilmeyen digk: érnekleri, énceden
tanimlanmis olan ve kalite dokiman yoénetim sisteminde
duyurulan ret kriterlerimiz geregince reddedilmektedir. Yapilan
tum iglem basamaklar1 laboratuvar bilgi sistemine girilerek
ilgili hekime bildirilmektedir. Ayrica giinlik olarak incelenen
digk: sayis1 ve her iki uzman tarafindan izlenen parazitlerin tir
adlar1 ayr ayn i¢ kalite kontrol amaciyla olusturulmus tabloya
kaydedilmektedir.

Bu calismada 2018 yii ve 2022 yilinda laboratuvarimizda
incelenen digki 6rneklerinde goriilen parazitlerin siklik verileri
retrospektif olarak degerlendirilmistir.

istatistiksel Analiz

Galismada elde edilen parazit siklik verileri say1 ve yuizde olarak
ifade edilmigtir. Verilerin analizinde Microsoft Excel yazilimi
(Microsoft, ABD) kullanilmigtir. Saptanan her bir parazit tiirti i¢in
2018 ve 2022 yih verileri ile dért gézli tablolar olusturulmustur.
Iki farkli zaman arahigina ait veriler arasindaki iliski Pearson ki-
kare testi kullanilarak incelenmigtir. Serbestlik derecesi (degree
of freedom) “DF = (n_ -1) x (siitun-1)" formtli kullamlarak
belirlenmigtir. Ki-kare () degerleri "" formiilii ile hesaplanmigtir.
Formiillerden elde edilen ki-kare ve serbestlik derecesi degerleri
ile cevrimici “p hesap makinesi” araci kullanilarak “p” degerleri
hesaplanmigtir (https://www.socscistatistics.com/pvalues/
chidistribution.aspx___adresinden  erisilmistir).  Istatistiksel
anlamlilk smir1 p<0.05 olarak degerlendirilmigtir. Beklenen
frekanslar1 5’in altinda olan tablolar i¢in Fisher’in kesinlik testi
kullanilmigtir. Fisher’in kesinlik testi cevrimici “basit etkilegimli
istatistiksel analiz” araciyla gerceklestirilmigtir (https://www.
quantitativeskills.com/sisa/statistics/fisher.htm
erigilmigtir).

adresinden

BULGULAR

Ege Universitesi Tip Fakiiltesi Tibbi Parazitoloji Anabilim Dah
Direkt Tani Laboratuvari’nda 2018 yilinda ve 2022 yilinda kabul
edilen toplam digki sayisy, bir veya birden fazla parazit tespit edilen
digka sayusi, tespit edilen parazit tirlerinin sayilar: ve hesaplanan
“p” degerleri tabloda sunulmusgtur (Tablo 1).

2018 yilinda Ege Universitesi Tip Fakiiltesi Tibbi Parazitoloji
Anabilim Dali Direkt Tami Laboratuvarina 4,518 digki 6rnegi
kabul edildigi ve bu 6rneklerin 388’inde parazit tespit edildigi
gorilmustir. 2022 yilinda kabul edilen 3,537 digk: 6rneginin ise
710’unda parazit tespit edildigi belirlenmistir. 2022 yilinda kabul
edilen digki 6rneklerinde parazit tespit sikligi anlamli olarak
yitksek bulunmustur (p<0,0001).

Birden fazla parazite rastlanan digki sayisinin 2018 yilinda 12,
2022 yilinda 30 oldugu tespit edilmigtir. Birden fazla etken ile
enfeksiyon goériilme sikliginin 2022 yilinda 2018 yilina gore
anlamli olarak yiitksek oldugu gérilmiustiir (p=0,0003).

En sik rastlanan bes parazit tirii 2018 yilinda sirasiyla Blastocystis
spp., Enterobius vermicularis, Cryptosporidium spp., Giardia
intestinalis ve Entamoeba histolytica; 2022 yilinda ise sirasiyla
Cryptosporidium spp., Blastocystis spp., Cyclospora spp., Entamoeba
dispar ve Giardia intestinalis olarak kaydedilmistir (Tablo 1). 2018
yilina gére 2022 yilinda Cryptosporidium spp., Cyclospora spp.
ve Entamoeba dispar gorilme sikhigi anlaml olarak artarken,
Blastocystis spp. ve Enterobius vermicularis gériilme sikhig1 anlamh
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olarak azalmigtir (Tablo 1). En az bir parazite rastlanan digkilar
icerisinde parazit tiirlerinin yiizdelik dagilimlan sttun grafik ile
gosterilmigtir (Sekil 1).

TARTISMA

Cografik kosullar, niifus ézellikleri, sosyo-ekonomik diizey, kisisel
hijyen ve beslenme aligkanliklar1 gibi bir takim 6zelliklere gore
iilkeler arasinda intestinal parazitlerin siklik ve dagilimlarinda
farkhiliklar gozlenmektedir (10). Aym cografik konum icerisinde
dahi yukanida amilan kogullarin degismesi ile intestinal
parazitlerin siklik ve dagilimlarinda farkliliklar gézlenebilir. Bu
nedenle laboratuvarlarin hizmet sagladigi bélgedeki verileri
periyodik olarak degerlendirmesi, intestinal parazitlere kars

yapilacak miucadelede énemli bir yol gostericidir. Bu baglamda
calismamizda bes yil ara ile laboratuvarimiza kabul edilen digk:
orneklerinde intestinal parazitlerin gérilme sikliklar1 ve tiir
dagilimlan ortaya konmugtur.

Galismamizin bulgularina gére her iki dénemde de intestinal
protozoonlarin baskin tirler oldugu gorilmektedir. Ozellikle
topraktan bulasan helmintler olmak tizere intestinal helmint
sikligimin ekonomik olarak gelismemis iilkelerde daha sik oldugu
bir¢ok arastirmada vurgulanmigtir (11-13). Bu caligmada verilerin
elde edildigi laboratuvar, Ege Bélgesinin en buyiik tniversite
hastanesinde yer almakta ve bolgesindeki ¢evre illere de saglik
hizmeti vermektedir. Agirlikl olarak digski 6rnekleri olmak tizere
yilda yaklasik 6000 hastanin cesitli klinik 6rnekleri paraziter
enfeksiyonlar agisindan degerlendirilmektedir. Verilerin elde

Tablo 1. Kabul edilen toplam digk: sayisi, bir veya birden fazla parazit tespit edilen digk: sayis1 ve yuizdesi, tespit edilen parazit

turlerinin sayilar: ve yiizdeleri ile hesaplanan “p” degerleri

2018 yili 2022 yili N
P
Say1 % Say1 %
Kabul edilen toplam digki sayis1 4,518 3,537
En az bir parazite rastlanan digk: sayis1 388 8,59 710 20,07 <0,0001
Birden fazla parazite rastlanan digki sayis1 12 0,27 30 0,85 0,0003
Blastocystis spp. 280 6,20 179 5,06 0,029
Cryptosporidium spp. 21 0,46 427 12,07 <0,0001
Cyclospora spp. 2 0,04 49 1,39 <0,0001
Giardia intestinalis 11 0,24 6 0,17 0,475
Entamoeba histolytica 10 0,22 3 0,08 0,106
Entamoeba dispar 2 0,04 11 0,31 0,003
Entamoeba coli 7 0,15 2 0,06 0,165
Todamoeba butschlii 0 0,00 1 0,03 Uygulanamad:
Enterobius vermicularis 43 0,95 2 0,06 <0,0001
*p<0.05 istatistiksel anlamhlik sinir1 olarak kabul edildi
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Sekil 1. Parazit goriilen digki 6rnekleri icerisinde parazit tiirlerinin yillara gére yiizdelik dagilimlar
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edildigi il Tarkiye Istatistik Kurumu Adrese Dayali Niifus Kayit
Sonuglar’na gore iilkede en kalabalik tgiincii nifusa sahip bir
metropoldiir (14). Nifusun énemli bir kisminin kentsel alanda
yastyor olmasi ve sosyo-ekonomik kosullarin gérece iyi olmasi da
g6z 6niinde bulunduruldugunda intestinal helmintlerin sikliginin
az olmasi beklenmektedir. Ulkemizin farkli bolgelerinde intestinal
parazitlerin aragtinldigy cesitli caligmalarda da benzer sekilde
protozoonlara helmintlerden daha sik rastlandig: goriilmektedir
(15-17). Bununla birliktelaboratuvarimiza kabul edilen 6rneklerde
parazite rastlanma oraninda anlaml bir artig géze carpmaktadur.
Intestinal protozoonlarin yayilmasinda kisisel hijyen kogullarinin
ve saglikli icme suyuna ulagimin énemli oldugu bildirilmektedir
(18). Calisgmamizin verilerine gére, hizmet verdigimiz bolgede
intestinal paraziter enfeksiyonlar ile miicadelede bu iki ana baghga
6nem verilmesi gerektigini digiiniiyoruz.

Calismamizin bulgularina gore bes yillik siirede Cryptosporidium
spp., Cyclospora spp. ve Entamoeba dispar gorulme sikligi anlamh
olarak artarken, Blastocystis spp. ve Enterobius vermicularis
gorilme sikhigimin anlamh olarak azaldig gézlenmistir.

Bunlar arasinda en dikkat cekici olami Cryptosporidium spp.
sikhgindaki artistir. Cryptosporidium spp. dinya capinda hem
insanlarda hem de hayvanlarda diyarenin 6nemli bir nedenidir.
Enfeksiyon ookistlerle kontamine su ve gidalarin oral olarak
alinmasi yoluyla bulasir ve yutulan ookistlerden salinan
sporozoitler konagin gastrointestinal sistem epitel hucrelerini
istila ederek burada aseksiiel olarak ¢ogalir. Takip eden seksiiel
gelisim ile ookistler intestinal liimene salinir. Bu agamada enfektif
olan ookistlerin yaklagik %20’si ince cidarli olup, konak¢idan
atilmadan 6nce agilarak i¢ oto-enfeksiyona ve parazit yikiantin
logaritmik olarak artmasina neden olabilir. Ozellikle bagisiklig:
baskilanmis konaklarda kronik enfeksiyona yol acabilir (19).
Modelleme ¢aligmalar: ile enfektif dozun tek bir ookiste kadar
diigebilecegi gosterilmistir (20). Cryptosporidium spp. ile olugsan
enfeksiyonun tedavisinde nitazoksanid ve paramomisin ilk
secenekler olarak kullanilmakla birlikte tilkemizde bu etken
maddeyi iceren preparatlar bulunmamaktadir (21). Caligmanin
yapildig1 laboratuvarin hizmet verdigi bélgede insani kullanim
amach sular yeralt: sular1 ile desteklenmektedir (22). Standart
klorlamaya direncli olan ookistler cogu ev tipi aritma cihazinin
filtrelerinden de gecebilmektedir. Laboratuvarimiza bagvuran ve
diskisinda Cryptosporidium spp. saptanan hastalarin konstltasyon
hizmeti sirasinda, bu hastalarin énemli bir kisminin igme suyu
i¢in ev tipi aritma cihazlarim kullandigini gézlemlemekteyiz. Bu
baglamda ana bulag kaynaginin belirlenmesine yénelik stirveyans
caligmalarinin yapilmas: gerekmektedir. Ayrica etkili tedavi edici
ajanin tlkemizde bulunmamasi nedeniyle enfekte bireylerin
klinik belirti vermese dahi rezervuar olarak ookist atilimim
sirdirmesinin de Cryptosporidium spp. sikhginda artisa yol
acabilecegini 6ngoriiyoruz.

Begyillik siirede carpici olan ikinci degisiklik Enterobius vermicularis
sikhginda gozlenmis olan azalmadir. Laboratuvarimizin 2018
yilina ait Enterobius vermicularis gérilme siklig: verisi tilkemizde
son yillarin verilerini iceren yayinlara benzer gekildedir (23).
Buna karsin 2022 yilinda bu sayida dramatik bir dusiis izlendigi
gorulmiistir. Bu digsiisiin gerekgesinin, 2020 ve 2021 yillarinda
pandemi nedeniyle yapilan 6rgiin egitim kisitlamalar: ile okul
cag1 cocuklarindaki enfeksiyon zincirinin kinlmig olabilecegi
dusiintlmektedir. Laboratuvarimizin hizmet verdigi hastane,
biinyesinde ayr1 bir ¢ocuk hastanesini de barindirmaktadir.
Cocuk hastaliklar1 uzmanhk egitiminin baglangicinda yapilan

oryantasyon egitiminde laboratuvarimiz da yer almakta ve
bu egitim esnasinda selofan-bant yoénteminin Enterobius
vermicularis tamisindaki kritik énemi ve uygulamada dikkat
edilmesi gereken noktalar vurgulanmaktadir. Pandemi stirecinde
aksayan oryantasyon egitiminin de Enterobius vermicularis
tanisinda analiz 6ncesi siire¢ hatalarimin artmasma ve uygun
6rnekleme yapilmamig hastalarda yalanci negatifliklere neden
olmug olabilecegi diisiinilmiis ve bu baglamda analiz éncesi
stire¢ hatalarini azaltmaya yénelik olarak oryantasyon egitimleri
yeniden baglatilmigtur.

Intestinal parazitler ile bagirsak mikrobiyotasi arasindaki iliskileri
inceleyen ¢ok sayida aragtirma bulunmaktadir (24,25). Bu
caligmalar 6zellikle Blastocytis spp. tzerinde yogunlagmaktadur.
Blastocystis turlerinin ancak saglkli bir intestinal mikrobiyota
ortaminda hayatta kalabilecegini hatta saglikli bir mikrobiyotanin
parcasi olabilecegini 6ne siiren c¢alismalar yaninda farkh
subtiplerin disbiyozis/6biyozis dengesinde rol oynayabilecegini
6ne suren yaymlar da bulunmaktadir. Bu iligkinin aqga
konabilmesii¢in Blastocystis spp. subtiplerinin ayri ayri incelendigi
bircok aragtirmaya ihtiya¢ olmakla birlikte Blastocystis spp.
sikliginin toplumun mikrobiyota degisikliklerinden etkilenecegi
ongoriilebilir. Pandemi déneminde immiin sistemi giiclendirmek
amacyla kullanilan bir¢cok gida takviyesi ve probiyotik trtinlerin
Blastocystis spp. sikligindaki bu degisiklige yol agmis olabilecegi
distniilebilir.

Pandeminin o6zellikle gelismekte olan ekonomiler uzerindeki
etkisi, bu iilkelerde ileri tam yéntemlerine erisimi kisitlamigtir
(26). Laboratuvarimizda Entamoeba tiirlerinin ayiria tamisinda
kullanilan adhezin antijenini aramaya yénelik test 2022 yilinda
cesitli nedenlerle temin edilememesi sonucunda kullanilamamig
ve sadece eritrofagositoz varh@ tespiti durumunda Entamoeba
histolytica kesin tamisi konulabilmigtir. Bes yillik stirede
Entamoeba dispar sikhigindaki artisin, laboratuvarimizin tam
agamalarinda gerceklesen bu zorunlu degisiklige bagh olabilecegi
digtiniilmektedir.

SONUC

Caligmamizda elde edilen verilere gore laboratuvarimizin
hizmet verdigi bolgede intestinal paraziter enfeksiyonlara bagta
Cryptosporidium spp. olmak tzere protozoon parazitler neden
olmaktadir. Tek saglik yaklagimi ile insani kullanim amagch sularin
korunmasina yonelik énlemlerin artirilmasinin, toplumun kisisel
hijyen ve gida giivenligi konusundaki egitim ve aligkanliklarinin
gelistirilmesinin bélgemizdekiintestinal parazit enfeksiyonlarinin
sikliginin azaltilmasinda etkili olabilecegi kanaatine varilmigtir.

* Etik

Etik Kurul Onay:: Calisma retrospektif oldugundan ve sadece
parazit sikliklar1 anonim olarak paylasildigindan etik kurul onay:
alinmamuigtur.

Hasta Onay1: Caligma retrospektif oldugundan ve sadece parazit
sikliklar1 anonim olarak paylagildigindan bilgilendirilmis onam
uygulanmamigtir.

Hakem Degerlendirmesi: Editérler kurulunda olan kisiler
tarafindan degerlendirilmigtir.
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