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Turkiye Parazitoloji Dergisi, 1976 yilindan bu yana ¢ikan,
Tip, Veterinerlik ve Biyoloji alanlarinda yapilan Parazito-
loji konulu klinik ve deneysel calismalar, ilging olgu bil-
dirimlerini, davet edilmis derlemeleri, Editére mektuplar
yayinlayan; yayin dili Tiirkce ve ingilizce olan, bagimsiz
ve Onyargisiz cift-kor hakemlik ilkelerine dayanan uluslar-
aras bir dergidir.

Dergi, Turkiye Parazitoloji Dernedi'nin bilimsel icerikli
resmi yayin organi olup, Mart, Haziran, Eylil ve Aralik
aylarinda olmak Uzere yilda 4 sayi yayinlanmakta ve Tur-
kiye Parazitoloji Dernegi tarafindan finanse edilmektedir.

Derginin hedefi, klinik ve bilimsel acidan uluslarara-
si dizeyde nitelikli ve Ust dizeyde 6zgiin arastirmalari
yayinlamaktir. Dergide ayrica, tip egitimi ile ilgili temel
yenilikleri kapsayan derlemeler, Editéryel yazilar, olgu su-
numlari ve 6zgiin gériintiler de yayinlanmaktadir.

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji alan-
larinda ve biyoloji bilim dalinin ilgili birimlerinde calisan
tdm bilim insanlar ve bu alanlardaki yiiksek lisans 6gren-
cileridir. Bu kapsamda dergi, Turkiye Parazitoloji Derne-
gi Uyelerine ve yurt capinda parazitoloji'yle ilgili kisi ve
kuruluslara diizenli olarak ulastirilmaktadir. Derginin tim
sayilarinin igerikleri tam metin olarak www.tparazitol-
derg.org adresinde Ucretsiz erisime agiktir.

Derginin Editoryel sirecleri ve yayin isleyisi ICMJE,
WAME ve COPE standartlar cercevesinde yiritilmek-
tedir.

Turkiye Parazitoloji Dergisi; PubMed/MEDLINE, BIOSIS-
Zoological Record, BIOSIS Previews Biological Abstra-
cts, CAB Abstracts and Bibliographic Databases, Index

Copernicus, Tubitak/Ulakbim Tirk Tip Dizini ve Turkiye
Atif Dizini tarafindan indekslenmektedir.

Abone islemleri/Baski izinleri ve Tekrar Baskilar/Reklam
Dergide basilan yazilarin tam metinlerine Ucretsiz ola-
rak www.tparazitolderg.org adresinden ulasilabilir. Basili
dergi aboneligi, baski izinleri, tekrar baskilar ve reklam
icin Editor ofisine bagvurulmalidir.

Editor Ofisi

Editér: Prof. Dr. Yusuf Ozbel

Adres: Ege Universitesi Tip Fakiiltesi, Parazitoloji Anabilim
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Yayinci
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Genel Kurallar

Tirkiye Parazitoloji Dergisi, tibbi ve veteriner parazitoloji alanlarinda deneysel,
gozlemsel arastirma, klinik denemeler, olgu sunumu ve derleme niteligindeki,
biyoloji bilim alanindan ise parazitoloji konularini kapsayan makaleleri yayinlar.

Yazilar sadece www.tparazitolderg.org adresinden elektronik olarak génderilmelidir.

Tim yazarlar bilimsel katkilarini, sorumluluklarini ve cikar catismasi olmadigini
bildiren toplu imza ile yayina katilmalidir.
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Bu yilin ikinci sayisini 9 orijinal arastirma makalesi ve 7 olgu sunumu olmak lizere 16 makale ile cikarmaktayiz.
Bu sayimizda, protozooloji alaninda Canakkale ilimizde toxoplasmosis seroprevalansini ve Bursa ilimizde sitma
epidemiyolojisini, helmintoloji alaninda Fasciola lzerinde yapilan proteomik ¢alismalari, entomoloji alaninda
ise Anopheles’lerde ilag direnci ile Simulium istilasinda olusan ekonomik kayiplari inceleyen makaleler ile
insan ve tavsanlarda bagirsak parazitlerin durumunu belirten calismalar yer almaktadir. Olgu sunumlarn da
yine her alandan yayinlari icerecek sekilde secilmistir.

Bilindigi Uizere, dergimiz bir dnceki sayidan itibaren “on-line” ve “open-access” olarak ¢ikarilmaya baslamistir.
Bu kapsamda, dergimizin web sayfasi (http://www.turkiyeparazitolderg.org) da yenilenmis ve yeni sekliyle

kullanima sunulmustur.

Dergimizin SCI-Expanded kapsaminda yer alabilmesi icin gerekli basvuru dergimizi yayinlayan AVES Yayinevi
araciligiyla Haziran ayi ortasinda yapilmis olup, sonucunun 3 ay icerisinde alinmasi beklenmektedir.

Bilim alanimizin en énemli unsurlarindan ve bizleri gliclendiren araglarindan biri olan “Tirkiye Parazitoloji
Dergisi”nin bu sayisinin da bilimsel ¢alismalariniza ve birikimlerinize yararli olmasi umuduyla saygilar sunarim.

Prof. Dr. Yusuf OZBEL
Bas Edit6r
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We present the second issue of this year with 16 articles, of which 9 are original research articles and 7 are case
reports. This issue includes a study investigating seroprevalence of toxoplasmosis in Canakkale province and
another study investigating epidemiology of malaria in Bursa province in the field of protozoology, proteomic
studies of Fasciola species in the field of helminthology, and studies investigating drug resistance in Anopheles,
economic losses due to infestation of Simulium, and studies on intestinal parasites in humans and rabbits in the
field of entomology. Case reports are also selected to include publications from all fields.

As is known, our journal was begun to be published both “online” and “Open-Access” from the previous issue.

In this context, the web page of our journal (http://www.turkiyeparazitolderg.org) was also renewed and its
new version is now available for use.

Necessary application for our journal to be indexed in SCI-Expanded has been made by our publisher AVES in
the middle of June, the result is expected to be obtained within three months.

Prof. Dr. Yusuf OZBEL
Chief Editor
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Ozgiin Aragurma / Original Investigation

Canakkale Onsekiz Mart Universitesi Tip Fakiiltesi Hastanesi Obstetri
Poliklinigine Miiracaat Eden Gebelerde Anti- Toxoplasma gondii

Antikorlarmm Dagilimi ve Risk Faktorlerinin Irdelenmesi

Evaluation of Anti- Toxoplasma gondii Antibody Distribution and Risk Factors Among Pregnant

Women Admitted to Obstetrics Polyclinic of Canakkale Onsekiz Mart University Hospital
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OzZET

Amag: Calismamizda, hastanemize basvuran gebe kadinlarda Toxoplasma gondii seroprevalansini saptamayi ve risk faktorlerini incelemeyi
amacladik.

Yéntemler: Mayis 2012-Ocak 2013 tarihleri arasinda poliklinige bagvuran ve rutin gebelik takibine alinan 196 hasta calismaya dahil edildi.
Gebelere risk faktérlerini incelemek icin anket uyguladi ve rutin tarama icin kan érnekleri alindi. Analiz igin ELISA ile degerlendirilen serum
anti- Toxoplasma gondii lgG ve IgM antikor sonuglari kullanildi. Verilerin analizinde SPSS 19,0 istatistik paket programi kullanildi. Tanimlayici
verilerin sunumunda yiizde, ortalama, standart sapma, kategorik degiskenlerin analizinde ki-kare testi kullanildi. Istatistiksel olarak p<0,05
dlzeyi anlamli kabul edildi.

Bulgular: Calismaya katilanlarin yas ortalamasi 29,07+5,3 yildi. IgG ve IgM antikor pozitifligi sirasiyla %28,8 ve %2,7 saptandi. Calismada yer alan
gebelerin %58,9'u gebelikleri stiresince en az bir riskli davranista bulunduklarini bildirdi. Hamilelik stiresince riskli davranista bulunma, gegmis
yillarda hayvan besleme, ¢ig stit, ¢ig yumurta, ¢ig et tiketimi gibi risk faktorleri ile 1IgG pozitifligi arasinda anlamli bir iligki saptanmadi (p>0,05).
Sonug: Calismamizda Toxoplasma IgG antikor seropozitifliginin (%28,8), Turkiye'nin batisinda yapilan calisma sonuglari ile benzer oldugunu
bulduk. (Turkiye Parazitol Derg 2014; 38: 76-80)

Anahtar Sozciikler: T. gondii, gebelik, IgG, Canakkale
Gelig Tarihi: 23.12.2013 Kabul Tarihi: 25.12.2013

ABSTRACT

Objective: In this study, we aimed to investigate Toxoplasma gondii seroprevalence and risk factors in pregnant women.

Methods: A total of 196 patients, admitted to the clinic in the first trimester and with ongoing pregnancy follow-up of between May 2012
and January 2013, were included in the study. Toxoplasma IgG and IgM antibodies were detected by ELISA test in blood samples obtained
from patients during routine screening. SPSS statistical software, version 19.0 was used to analyze the data. Descriptive statistics were used
to present the data, percentage, mean, and standard deviation. Chi-square test was used for categorical variables. p-value for statistical
significance was defined as p<0.05.
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Results: The mean age was 29.07+5.3 years in our study group. Anti-Toxoplasma 1gG and IgM antibodies were found in 28.8% and 2.7%,
respectively; 58.9% of pregnant women in the study reported that they had done at least one risky behavior during their pregnancy.
However, there was no significant association between T. gondii lgG antibody positivity and risk factors, such as pregnancy, feeding animals

in the past years, and consumption of raw food products (p>0.05).

Conclusion: We found that Toxoplasma IgG antibody seropositivity (28.8%) was similar to that found in the other studies from western

Turkey. (Turkiye Parazitol Derg 2014; 38: XX)
Key Words: T. gondii, pregnancy, IgG, Canakkale
Received: 23.12.2013 Accepted: 25.12.2013

GiRiS

Toxoplazmoz enfeksiyonu dinyada yaygin bulunan ve zorunlu
hicre ici bir parazit olan Toxoplazma gondii (T. gondii)'nin neden
oldugu zoonoz bir enfeksiyondur (1). Turkiye'de reproduktif
dénemdeki kadinlarda &nemli bir halk saghd sorunu olan
T.gondii ile Dinya nifusunun 1/3'G enfektedir (2-5). Hamilelikte
primer toxoplasmosis gelistiginde siddetli patolojik defektlere
(dustk, 81t dogum, fetal anomali; hidrosefali, koryoretinit vb) yol
acabilen konjenital toksoplazmoz gelisebilmektedir (2, 5-8).
Diinyada gebelerde yapilan calismalarda T.gondii IgG antikor
seroprevalansinin %20,3 ile %79,8 arasinda degistigi gorilmek-
tedir (6, 7, 9-19). Bu farklilik, bdlgesel risk faktorlerinin gesitlilik
gobstermesinden kaynaklanmaktadir. Turkiye'de boélgesel calis-
malara gére gebelerde anti-toksoplasma IgG antikor prevalansi-

nin %29,8 ile %68,9 arasinda degistigi ortalama prevalansin
%42,8 oldudu izlenmektedir (5, 12-15, 20-22).

Enfeksiyonun bulagmasinda rol oynayan en &nemli risk faktorleri
arasinda ookistli kedi diskisi ile kontamine yiyeceklerin, pismemis
veya az pismis kistli etlerin tiketilmesi, ¢ig yumurta igilmesi, kan
transflzyonu ve transplantasyon yer almaktadir (1). Ayrica yas
ilerledikce seropozitiflik oraninin arttigi, ev hanimlarindaki sero-
pozitifligin ¢alisan kadinlara gére daha yiksek oldudu bildirilmis-
tir (8). Konjenital toxoplasmosis, nadiren siddetli nérolojik ve
okuler hastaliklara (korlik, vb), kardiyak ve serebral anomalilere
neden olabilmektedir. Bu nedenle, prenatal bakimda, toxoplas-
mosisden korunma, egitim programlarina dahil edilmelidir.
Kanada gibi prevalansin disik oldugu toplumlarda ve tani-teda-
videki sinirliliklar nedeniyle taramalarin etkinliginin dustik oldugu
bildirilmistir (23). Cok merkezli Avrupa calismasinda gebelerde
akut enfeksiyonun gelismesinde rol oynayan risk faktorleri arasin-
da tam pismemis kirmizi et tiketimi, toprakla temas ve yurt disi
seyahat bildirilmistir. Buna karsilik, kedi ile temas bir risk faktori
olarak bulunmamistir. Enfeksiyonlarin %30 ve %63'Unln sirasiyla
az pismis veya iglenmis et Urlnleriyle, %6-%17'sinin toprakla
temas sonucu gelistidi tespit edilmistir. Pastérize edilmemis sit
veya sUt Urlnleriyle de infeksiyon gelismesi arasinda iligki oldugu
bildirilmistir (24). Amerika calismasinda da benzer sekilde ¢ig
veya az pigmis gidalann tiketimi, enfeksiyonda baslica risk fak-
torleri olarak bildirilmistir (25).

Bu calismada, Canakkale Onsekiz Mart Universitesi Hastanesine
basvuran gebelerde Toxoplasma Gondii antikor seropozitifligi-
nin ve risk faktérlerinin arastinlmasi amaclandi.

YONTEMLER

Bu calismaya Mayis 2012-Ocak 2013 tarihleri arasinda Canakkale
Onsekiz Mart Universitesi Tip Fakiiltesi Obstetri poliklinigine
bagvuran, rutin gebelik takibine alinan ve caligma icin gonulli
olan 196 gebe dahil edildi. Gebelerin izni alindiktan sonra hasta-

higa iligkin risk faktérlerini ve sosyo-demografik &zellikleri iceren
29 maddelik bir anket arastirmacilar tarafindan ylz-ylize goérus-
me yontemiyle uygulandi. Antikor dagiliminin incelenmesi ama-
ciyla gebelerde rutin tarama testleri sonucunda elde edilen
anti-Toxoplasma IgG ve IgM antikor sonuglarn (Enzyme-Linked
ImmunoSorbent Assay, ELISA) kullanildi.

istatistiksel analiz

Sonuglarin analizinde Statistical Package for the Social Sciences
Version 19,0 (SPSS Inc, Chicago, IL, USA) istatistik paket progra-
mi kullanildi. Tanimlayici verilerin sunumunda yiizde, ortalama,
standart sapma, kategorik degiskenlerin analizinde ki-kare kulla-
nildi. Istatistiksel anlamlilik siniri p<0,05 olarak kabul edildi.
Calismaya baslamadan énce Canakkale Onsekiz Mart Universitesi
Tip Fakiiltesi insan Arastirmalan Etik Kurulu'ndan onay alindh.

BULGULAR

Calismaya katilanlarin yas ortalamasi 29,07+5,3, 9%52,7'sinin
dogum yeri Canakkale idi. Anti-Toxoplasma Gondii IgG ve IgM
antikor pozitifligi sirasiyla %28,8 ve %2,7 saptandi. Calismaya
katilanlarin %68'i ilkdgretim, %27'si lisans mezunuydu. Hastalarin
%17,8'inin hayvan besledigi, %29,6'sinin ise gegmiste hayvan
besledikleri saptandi (Tablo 1).

Katilimcilarin %6,2'si hamilelikleri stiresince kedi ile temas ettikle-
rini veya kedi kumu temizlediklerini, %21,2'si ¢ig kofte veya tam
pismemis et, %48,3'U cesme suyu, %1,6's1 ¢ig sut, %2,4'G ¢ig
yumurta tlkettiklerini belirtti (Sekil 1). Hamilelik stresince riskli
davranista bulunma, igme suyunun saglandidi yer, hayvan besle-
me, psikiyatrik bir rahatsizlik varligi, oturulan yer gibi risk faktor-
leri ile 1gG pozitifligi arasinda anlamli bir iliski saptanmadi
(p>0,05). Gegmis yillarda hayvan besleme, ¢ig sit, ¢ig yumurta,
cig et tiketimi ile IgG pozitifligi arasinda anlamli bir iligki saptan-
madi (p>0,05).

TARTISMA

Calisma grubumuzda yer alan gebelerde anti-T. Gondii IgG ve
IgM seropozitifligi sirasiyla %28,8 ve %2,7 bulunmustur. Ulkemizin
diger bolgelerinde gebelerde yapilan calismalarda anti-T. Gondii
Ig sonuglari su sekilde saptanmistir; Sivas'ta IgG %46,6, IgM %2,9
(21); Afyon'da 1gG %28,9 ve IgM %2,5 (5); Sanhurfa’da 19G %68,9
(22); Malatya’da birinci trimesterde IgG %34,6, ikinci trimesterde
%38,4, Ucuncl trimesterde %37,5 (20). Gebe olmayan reproduiktif
yastaki kadinlarda ise sonuclar benzerdir; izmir'de I9G %29,13,
IgM %8,49 (26); bir bagka Ege bdlgesi calismasinda IgG %44,4
(27); Antalya'da IgG %32,4, IgM %1,8 (28). Turkiye'de gebelerde
yapilan ¢alismalarda T.gondii lgG antikor seropozitifliginin %29,8
ile %68,9 arasinda degistigi gorilmektedir (5, 12-15, 20-22).
Calisma grubumuzda hasta sayisi az oldudu igin seropozitiflik
%30'un altinda bulunmus olabilir, buna karsilik bu sonug yakin
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Tablo 1. Calismaya katilan hastalarin sosyo-demografik
ozellikleri, Canakkale, 2013

Degiskenler Yiizde
Dogum yeri
Canakkale 52,7
Canakkale disi 47,3
Yasanan yer
Canakkale 97,7
Canakkale dis 2,3
Calisma durumu
Evet 29,9
Hayir 70,1
Esinin calisma durumu
Evet 99,0
Hayir 1,0
Egitim durumu
Okur-yazar degil 0,0
Okur-yazar 2,1
llkogretim 68,0
Lisans 27,3
lisans-Ustl 2,6
Madde kullanim durumu
Sigara
Evet 16,0
Hayir 84,0
Alkol
Evet 1,1
Hayir 98,9
Ahi temizigi veys haysan bakim sonras ly ¢
Taze sebze ve meyveyi tuketmﬁdaerr%aorg(a:i - 76
Cig et ile ugrastiktan )S/?I;’r?]aer‘rlyeaz . 39
Hayvan diskisins tem el Kten sonse 108
Bahcede tarlada calirken elciven I o
Toprak kum e temat ot e mevner I 6 =%
Cig yumurta tiketmek .2,4
Gig silt tiiketmek I 16
Gesme suyu tikermek [ | T - :
Cig kofte veya tam pismernis o [N 51 >
st e
10 20 30 4 50 60

Sekil 1. Gebelerde riskli davraniglarin dagilimi, Canakkale, 2013

bolgelerde yapilan calismalardaki seropozitiflik dizeyiyle ben-
zerdir. Bélgemizde tarm ve hayvanciligin ana gecim kaynad
olmasina bagli olarak, daha fazla hasta ile yapilacak serolojik
analizlerde prevalansin da artabilecedi distnulmustar.

Maral ve ark. (29) ¢alismasinda Ankara’da dogum yapmis kentli
kadinlarin %30,7'sinde anti-Toxoplasma antikorlar pozitif bulun-
mustur. Glines ve arkadaslarinin calismasinda 36 yas ve Uzerinde-
ki hastalarda anti-Toxoplasma |gG seropozitifligi %28,2 ve anti-
Toxoplasma IgM seropozitifligi %7,3 bulunmustur (2). Kayseri
calismasinda da, toksoplazma seropozitifliginin yasla birlikte
istatistiksel olarak anlamli dizeyde arttigi bildirilmistir (30).
Calismamizda da antikor pozitifliginin yasa bagli artis gosterdigi
saptanmig ve 30 yasin Uzerindeki kadinlarin yaridan fazlasinin
etkenle karsilastigi distintimustir. Aydin calismasinda yasla ve
cesme suyu tiketimi ile seroprevalansin artig gdsterdigi; antikor
titresi ile e@itim duizeyi, gd¢gmen veya yerli olma, distik dykusd,
¢ig sebze ve meyve tiketimleri, stt ve sut Urlnleri tiketimi, kisi-
sel hijyen ve mutfak hijyeni, evde kedi besleme degiskenleri
arasinda istatistiksel anlaml bir iliski saptanmamistir (14).
Calismamizda da gebelerin en sik bildirdigi riskli davranigin
cesme suyu tiketmek (%48,3) oldugu tespit edilmistir. Malatya
calismasinda seropozitiflik oranlar ile ¢ig et yeme ve toprakla
ugrasma arasindaki anlamli iliski bulunmusken diger degisken-
lerle anlamlilik saptanmadidi bildirilmistir (20). Calismamizda da
risk faktorleri ile antikor seropozitifligi arasinda istatistiksel
anlamli bir iligki saptanmamustir. Buna karsilik, calisma grubumuz-
da yer alan gebelerin %58,9'u en az bir riskli davranista bulun-
mustur. Gebelikte en sik gdzlenen Ug riskli davranisa bakildigin-
da ¢esme suyu icme (%48,3), ¢ig veya az pismis et tiketme
(%21,2) ve toprak, kum ile temas sonrasi elleri ylkamama (%9,6)
gibi risk faktorleri oldugu gozlenmistir. Gebeler tarafindan bildi-
rilen diger riskli davranislar ise kedi ile temasta bulunmak veya
kedi kumunu temizlemek, ¢ig sit tiketmek, ¢ig yumurta tiket-
mek, bahcede,tarlada calisirken eldiven kullanmamak, hayvan
diskisini temizledikten sonra elleri ylkamamak, ¢ig et ile ugrastik-
tan sonra elleri yikamamak, taze sebze ve meyveyi tiketmeden
once yikamamak, ahir temizligi veya hayvan bakimi sonrasi
banyo yapmamaktir. Literatiirde de enfekte kedi digkisi ile temas,
kontamine yiyecek, icecek, pismemis veya az pismis kistli et tike-
timi, ¢ig sUt ve yumurta tiketimi, kan ve organ transplantasyonu
gibi risk faktorlerinin bulasta énemli roli oldugu belirtilmistir
(31).

Sanliurfa ¢alismasinda gebe olan ve olmayan kadinlarda anti-
Toxoplasma Gondii IgG seropozitifligi sirasiyla %68,9 ve %63,0
olarak saptanmistir (22). Etiyopya 'da gebelerde T. gondii sero-
pozitifliginin gebe olmayanlara gore 2 kat daha yuksek oldugu,
ayrica ¢ig sebze tiketenlerin tiketmeyenlere goére infeksiyona
yakalanma riskinin daha yiksek oldudu bildirilmistir (7). Nijerya'da
yapilan bir calismada ise hastalarin yalnizca %6,1'i evlerinde hay-
van beslediklerini bildirmis; antikor seropozitifligi agisindan hay-
van besleyen ve beslemeyenler arasinda istatistiksel bir fark
saptanmamistir (16). Calismamizda gebelerin %17,8'inin hayvan
besledidi, %29,6'sinin ise gegmiste hayvan besledikleri saptandi.
IgG antikor seropozitifligi incelendiginde hayvan besleyenlerle
beslemeyenler arasinda istatistiksel anlamli bir fark bulunmad.

Konjenital toxoplasmosise bagli mortalite ve morbiditeyi azalt-
mak icin gebelik 6ncesinde ve gebelikte T.gondii'nin serolojik
takibi dnemlidir (5). Literatirde IgG seroprevalansinin ylUksek
bulundugu calismalarda yeni enfeksiyonlarin tespit edilebilmesi
acgisindan gebelik déneminde rutin serolojik taramalarin yapilma-
si Onerilmektedir (16, 18). 1gG seropozitifliginin nispeten disik
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bulundugu calismalarda ise hamilelik déneminde enfeksiyonla
ilk kez kargilasma riskinin daha yiksek oldugu ve konjenital
enfeksiyon gelismesi riski nedeniyle gebelerde tarama yapilma-
sinin dnemli oldugu bildirilmistir (10). Ayrica, evde kedi besleme,
¢ig sebze tiketimi, ¢alisma yeri, gebelik gibi risk faktérlerinin
enfeksiyonla iligkili bulundugu caligmalarda da hamile kadinlarin
gebelik dncesinde koruyucu egitim almalarinin ve gebelik sire-
since takip edilmelerinin enfeksiyonun 6nlenmesinde énemli rol
oynadigi bildirilmistir (6, 7). Kanada'da Obstetri ve Jinekoloji
Dernegi, duslk risk tagiyan gebelerde rutin taramalarin yapilma-
masi, buna karsilik primer T.gondii enfeksiyonu gelisme riski
ylksek olan gebelerde serolojik taramalarin yapilmasi gerektigini
vurgulamigtir (23). Turkiye calismalarinda da T.gondii seropreva-
lansinin gebeler arasinda ylksek olmasi nedeniyle toplum tara-
malariyla koruyucu dnlemlerin alinmasi gerektigi bildirilmistir (12,
13). Gebe olmayan, akut enfeksiyon geciren kadinlara gebelik
oncesinde 6 aya kadar danismanlik verilerek uzman hekim esli-
ginde takip edilmesi gerektigi belirtilmistir (23). Ayrica, gebelikte
T.gondii enfeksiyonundan korunma konusunda gebeligi planla-
yan ya da yeni gebeliginin ilk haftalarinda olan kadinlara danig-
manlik hizmetleri verilerek, riskli davraniglanin azaltilmasi yénin-
de bilgilendirilmeleri énerilmistir (20, 22, 23, 32). Gebelerin et ve
et Urlnleri ile temasta dikkatli olmalar, etlerle kesme pisirme
gibi islemler yapilirken hijyen kurallarina dikkat etmeleri ve kulla-
nilan malzemeleri mutlaka temizlemeleri énerilmektedir (24).

SONUC

Caligma grubumuzda hasta sayimiz az olmasina karsilik, tarm ve
hayvanciligin baslica gecim kaynagdi oldugu Canakkale bdlgesin-
de gebelerde anti-Toxoplasma IgG antikor seroprevalansi %28,8
olarak bulunmustur. Ayrica ¢alisma grubumuzda yer alan gebele-
rin yanisindan fazlasi gebelikleri siiresince en az bir riskli davranis-
ta bulunmustur. Bu nedenle, gebelerde yeni gelisebilecek enfek-
siyonlari saptamak ve enfeksiyondan korunmayi vurgulamak icin
anti-Toxoplasma 1gG ve IgM antikor durumu takip edilmelidir.
Seronegatif olarak belirlenen gebelere korunma ve kontrol
konusunda danigsmanlik hizmetleri ve saglik egitimleri verilmesi
yararli olacaktir. Bu egitimlerin mimkinse gebelik dncesi baglan-
masi, gebelik donemindeki terminasyon, invaziv islemler, anti-
protozoal ilag kullanimi ve ailenin olasi fetal anomali kaygisinin
dnlenmesi acisindan énemlidir.
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OZET

Amag: Sitma, tropikal ve subtropikal bolgelerde sik gériilen ve yasami tehdit edebilen bir hastaliktir. Bu calismada, il Saglk Midurligine
2009-2012 yillari arasinda bagvuran kisilere ait veriler degerlendirilerek Bursa ilinde sitma epidemiyolojisi arastirild.

Yéntemler: Dort yillik siirede aktif ve pasif stirveyansla toplam 29,683 kan 6rnegdi elde edildi. Giemsa boyali kalin damla ve ince yayma kan
preparatlari 1sik mikroskobunun immersiyon objektifi ile incelendi.

Bulgular: Toplam 21 (%0,07) sitma olgusu saptanmis olup bu olgularin 20'sinin (%95,2) erkek, 1'inin (%4,8) kadin oldugu ve en fazla olgu
oraninin Haziran ve Eylil aylarinda gorildugu anlasiimistir. P. falciparum sitmasi olgularinin tamaminin Afrika tlkelerine (Fildisi Sahili, Sudan,
Ekvator Ginesi, Nijerya, Senegal, Mali, Somali) seyahat dyklsu olan importe olgular oldugu goérilmuistir. Sitma olgularinin ¢cogunlugu 15-44
yas araligindaki kisilerden olugmaktadir.

Sonug: Calisma sonuglarinin sitma kontrol programlarinin daha etkili ve isabetli olmasina katkida bulanacagina inaniyoruz.

(Turkiye Parazitol Derg 2014; 38: 81-4)

Anahtar Sézciikler: Sitma, Plasmodium falciparum, Bursa
Gelis Tarihi: 03.11.2013 Kabul Tarihi: 16.01.2014

ABSTRACT

Objective: Malaria is a common disease in many tropical and subtropical areas, which may threaten life. In this study, we examined the
epidemiology of malaria in Bursa province using the data provided by the Province Health Directorate, collected over 2009 to 2012.
Methods: The data include a total of 29.683 blood samples taken by active and passive surveillance. Giemsa-stained thin and thick blood
smears were examined with a 100X oil immersion objective using a standard microscope.

Results: A total of 21 (0.07%) malaria cases were detected. Of these, 20 (95.2%) cases were male and 1 (4.8%) case was female, with highest
rates occurring in June and September. All of the cases were imported, of whom 10 (47.6%) were caused by Plasmodium vivax and 11 (52.4%)
by P. falciparum. All P. falciparum cases were found to be imported cases that traveled to African nations (Céte d'Ivoire, Sudan, Equatorial
Guinea, Nigeria, Senegal, Mali, Somalia). Malaria cases were mainly observed in the 15-to-44-year-old range.

Conclusion: We believe that these results will lead to better-targeted and more effective malaria control programs.

(Turkiye Parazitol Derg 2014; 38: 81-4)
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GiRiS

Sitma, insana infekte disi anofel cinsi sivrisineklerin sokmasi ile
bulasan, ayrica kan transfizyonu, doku transplantasyonu ve
transplasental olarak da kazanilabilen bulastinlabilen paraziter
bir enfeksiyon hastaligidir (1). Ozellikle tropikal ve subtropikal
bélgelerde yaygin olarak gorilen hastaliga insanlarda bes tur
neden olmaktadir: P. falciparum, P. vivax, P. ovale, P. malaria ve P,
knowlesii (zoonotik malaria) (2). Ulusal bildirimi zorunlu, onlene-
bilir ve tedavi edilebilir bir hastalik olan sitma binlerce yildir
biyuk salginlara neden olmus, ayni zamanda sosyal ve ekonomik
gelisimi engellemistir. Dinyada 2010 yilinda 3,3 milyar kisinin
sitma riski altinda yasadigi, sitma olgularinin %81'inin, &limlerin
(codunlugu bes yas alti cocuklar ve gebe kadinlardan olugmakta)
ise %91'inin Sahara alti Afrika’dan rapor edildigi bildiriimektedir
(3). Turkiye dokuz Ulke ile birlikte 2005 yilinda imzaladigi Tagkent
Deklarasyonu ile 2015 yilina dek sitmanin eliminasyonunu (ulusal
ve yerel dizeyde sitmanin bulasmasinin kesilmesi/dnlenmesi)
hedeflemistir (4). Bu calismada, Bursa il Saglik Midirligi'nin
2009-2012 yillar arasina ait verileri degerlendirilerek, bu yillara
ait Bursa ili sitma epidemiyolojisini arastirmak amaclanmustir.

YONTEMLER

Bu calismada Bursa il Saglk Mudirligi tarafindan 2009-2012
yillar arasinda, aktif ve pasif slrveyans caligmalar ile toplam
29,683 kisiden, sitma tetkiki amaciyla periferik kan 6rnegi alind.
Orneklerden kalin damla ve ince yayma kan preparatlari hazirlan-
di ve preparatlar Giemsa ydntemi ile boyanarak 11k mikrosko-

Tablo 1. Sitma olgularinin demografik ézelliklerine gére dagilimi

bunda (X100) incelendi. Calismanin, Uludag Universitesi Tip
Fakultesi Klinik Aragtirmalar Etik Kurulundan (16.07.2013 tarih ve
2013-13/11 nolu karar) etik kurulu onayr alind.

istatistiksel analiz

Olgularin yasl, cinsiyeti, meslegi, seyahat dykileri ve yillara gére
(istatistiksel analizde ki-kare testi kullanilarak) degderlendirildi.
Anlamlilik seviyesi p<0,05 olarak belirlenmistir.

BULGULAR

Son dért yilda inceledigimiz 29,683 kan 6rnedinden 21'ine sitma
tanisi konuldu. Sitma olgularinin yas, cins, parazit tird, meslek,
yasadigi yer ve hastaligin kazanildigi yere gére dagilimi Tablo 1'de
verilmistir.

Atmis yas ve Uzerinde sitma olgularn gérilmemekle beraber; en
fazla olgunun 15-29 ve 45-59 yas gruplarinda 7'ser olgu oldugu
belirlendi (Tablo 2).

Olgularin yaglannin 13 ile 56 (Ort+SD= 39,00+13,49) arasinda
degistidi, 1'inin (%4,8) kadin, 20'sinin (%95,2) erkek oldugu sap-
tandi. Sitma tanisi konulan 21 olgunun, 10'unda (%47,6) etkenin
P vivax, 11'inde (%52,4) ise P. falciparum oldugu belirlendi. P
vivax sitmasi olgularinin 7 tanesi yerel olgu (llke icinde sivrinsek
sokmasi ile olusan olgu) iken kalan 3 tanesinin importe (ilke
disindayken bir sivrisinegin sokmasi ile olusan olgu), P. falcipa-
rum saptanan olgularin ise tamaminin importe olgular oldugu
belirlendi. Sitma tanisi konulan 21 olgunun 14'Gndin (%66,6) degi-
sik nedenlerle yurtdisina gittigi, 7'sinin (%33,4) ise Ulkemizde sit-

No | Yas | Cinsiyet Parazit tiirl Meslek Ya?ﬁg;/g'“))/er Hastall(%)n((la(fgzr;:ilglgl yer
1 26 E P vivax Tir strlictsi Gemlik/ Bursa Turkiye/ Mardin/ Kiziltepe
2 15 E P vivax Tarim isgisi Karacabey/ Bursa Turkiye/ Diyarbakir/ Merkez
3 25 E P vivax Asker Gemlik/ Bursa Turkiye/ Osmaniye/ Bahge
4 53 E P falciparum Muteahhit Osmangazi/ Bursa Fildisi sahili

5 43 K P vivax Ev hanimi Yildirim/ Bursa Azerbeycan

6 30 E P vivax Isci Yildirim/ Bursa iran

7 38 E P vivax Isci Osmangazi/ Bursa iran/ Zaydan

8 46 E P falciparum Sihhi tesisatgl Osmangazi/ Bursa Sudan/ Juban

9 25 E P falciparum Elektrikgi inegdl/ Bursa Ekvator Ginesi/ Malabo
10 39 E P. falciparum Makina imalatgisi Osmangazi/ Bursa Ekvator Ginesi

11 46 E P falciparum insaat iscisi Merkez/ Bursa Ekvator Ginesi

12 46 E P. falciparum Yol isgisi Osmangazi/ Bursa Nijerya/ Kuba

13 43 E P falciparum Yol iscisi Osmangazi/ Bursa Sudan/ Nimule

14 40 E P falciparum Operator Yildirim/ Bursa Sudan/ Juba

15 47 E P falciparum Gemi iscisi Yildirim/ Bursa Senagal

16 43 E P falciparum Isci Balikesir Mali

17 16 E P vivax Serbest Meslek Karacabey/ Bursa Turkiye/ Mardin/ Savur
18 17 E P vivax Isci Karacabey/ Bursa Turkiye/ Mardin/ Savur
19 13 E P vivax Ogrenci inegél/ Bursa Turkiye/ Mardin/ Savur
20 19 E P vivax Ogrenci inegdl/ Bursa Turkiye/ Mardin/ Savur
21 56 E P falciparum Doktor Osmangazi/ Bursa Somali/ Mogadisu
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Tablo 2. Sitma olgularinin tani aldidi yaslarina gére dagilimi

Yas gruplar
vil 0-14 15-29 30-44 45-59 260 Toplam, n (%)
2009 - 3 1 - 4.(19,04)
2010 - - 1 - 2(9,52)
2011 - 1 3 - 8 (38,09)
2012 1 3 2 - 7(33,3)
Toplam, n (%) 1(4.8) 7 (33,3) 6 (28,6) 7 (33,3) - 21 (%100)

8

7

6

5

4 WP falciparum
’ WP vivax
2 :I i Toplam

1 I

ol LLEER_EER
FFESEE LG EES

Sekil 1. Sitma olgularinin aylara ve plasmodium tirlerine gore
dagilimi

manin endemik oldudu bélgelere seyahat ettigi 6grenildi. Kan
incelemelerinde pozitiflik saptanan olgularin aylara gére dagi-
imlan incelendiginde; en fazla pozitifligin 7 (%33,3) olgu ile
Haziran, 1'er (%4,76) olgu ile en az olgunun Nisan ve Mayis ayla-
rinda oldugu anlasildi (Sekil 1).

Olgulara ait slrveyans calismalaninin yillara gére dagilimlan
Tablo 3'de verilmistir. Olgu sayisinda az da olsa gorilen artig
istatistik olarak anlamli bulunmamistir (p=0,089).

TARTISMA

Turkiye'de 2009 yilinda 38'i yerli toplam 84 olgu, 2010 yilinda 9'u
yerli toplam 87 olgu, 2011 yilinda ise 4'G yerli olmak Uzere toplam
132 olgu saptanmistir. 2010 ve 2011 yillarinda gorilmis yerli olgu-
larin tminin niks oldudu, yeni olgu olmadigr bildiriimektedir (5).
Bursa ilinde Ekim 2006-Aralik 2008 tarihleri arasinda 23.416 kan
yaymasi incelenmis ve 9 (%0,038) olguda sitma parazitinin saptan-
didi bunlardan 8'inin yurt disi kaynakl oldudu belirtilmistir (6).
Calismada dért yillik dénemde Bursa ilinde 29,683 kisiden alinan
kan 6rnedi incelenmis ve 21'inde (%0,07) sitma paraziti saptanmig
olup 6nceki dénemde Bursa ilindeki verilere ve Turkiye'nin son iki
yildaki genel durumuna paralel olarak yeni sitma olgusu gérilme-
digi ve cogunlugunun importe olgular oldugu anlasilmistir (6). Yas
gruplarina gére Turkiye ve Bursa'daki sitma olgularinin dagilimi
benzerlik gostermektedir (7-9). Calismada sitma olgularinin en
fazla 15-44 yasg araliginda oldudu anlagiimistir. Bu durum, bu yas
grubunda calisma hayatina katlanlarin dis ortamda daha uzun
stire bulunmasinin sonucu olarak hastaligin bulagsma riskinin daha
yiksek olmasi ile agiklanabilir. Sitma cinsiyet farki gézetmeksizin
kadin veya erkek her iki cinste de bildiriimesine ragmen calisma-

Tablo 3. Bursa'da sitma olgularinin yillara gére dagilimi

Yillar Alm?:) kan S"‘“’:?'('Q/S'gu
2009 9290 4(0,04)
2010 6613 2(0,03)
2011 5866 8(0,13)
2012 7914 7 (0,08)
Toplam 29683 21(0,07)

mizda olgulann ¢ogunlugunu (%95,2) erkeklerin olusturdugu
goérulmusttr (10). Celik ve ark. (7) Adiyaman’da olgularin
%58,6'sinn, inang ve ark. (8) Corum’da olgularin %71,4'Gnun erkek
oldudunu bildirmiglerdir. Kocaeli'de Taner ve ark. (11) olgularn
%70,3'tintn erkek oldugunu fakat bunun istatististiksel olarak
anlamli olmadigini belirtmislerdir. Bu durum erkeklerin gerek ¢alis-
ma gerekse turistik amacli olarak sitmanin endemik oldugu bélge
ve Ulkelere daha fazla seyahat etmesi ile aciklanabilir (Tablo 1).
Turkiye'de sitma olgular mevsimsel dagiim gdstermekle birlikte
Eylul sitma olgularinin en fazla gorildigu ay olup Ekim ayindan
sonra belirgin olarak azalmaktadir. Antalya ilinde 2001-2011 yillar
arasinda en fazla sitma sitma olgusuna Eylil ayinda rastlanildig,
tum aylarda olgu bildirimi olmakla birlikte en fazla sayiya sonbahar
ve yaz aylaninda ulasildigi gosterilmistir (12). Bursa ilinde 2006-
2008 yillar arasinda yapilan calismada olgularin Mayis ile Ekim
aylan arasinda yogunlastigi, Kocaeli'de 1997-2007 yillan arasinda
yapilan ¢alismada en fazla sitma olgusuna Eylil ayinda rastlanildigi
belirtilmistir (6-11). Benzer seklide Aydin ilinde 1997 ile 2003 yillari
arasinda yapilan farkli 2 calismada da en fazla sitma olgusu Eylul
ve Ekim aylarinda tespit edilmistir (9, 13). Diyarbakir ilinde 1999-
2004 yillar arasinda yapilan ¢alismada da tim aylarda olgu bildiri-
mi olmakla birlikte en fazla sayiya yaz ve sonbahar aylarinda ulagil-
digr bildirilmistir (14). Bu calismada sitma olgularninin Glkemizde
yapilan ¢alismalara benzer sekilde daha cok yaz ve sonbahar
aylarinda goérildigu tespit edilmistir (6, 9, 11-14). Bu durumun
gerek Ulkemizin sitma agisindan endemik bdlgelerinde gerekse
yurt disi Ulkelerde vektor sivrisinek yogunlugunun daha ¢ok arttigi
bu aylarda olgularimizin agik havada uzun sire kalmalarindan kay-
naklandigi distintlmektedir. Turkiye'de genellikle P. vivax sitmasi-
nin goruldidduy, nadir olmakla birlikte importe P. falciparum sitma-
sina da rastlanildigr belirtilmektedir. Adiyaman, Bitlis, Diyarbakir,
Malatya, Kocaeli, Afyon, Antalya ve Aydin (7, 9, 11, 12, 14-17) ille-
rinde farkli yillarda yapilan arastirmalarda da sitma olgularindan
sorumlu olan baslica tirlin P. vivax oldugu, Mersin ve Malatya (18,
19) gibi bazi illerde ise yurtdisi kaynakli az sayida P falciparum
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kaynakli sitma olgular da bildirilmistir. ilimizde Ekim 2006 ve Aralik
2008 tarihleri arasindaki olgularin %88,9'i yurt disi kaynakli olup bu
olgularin %37,5'inde (toplamda %33,3) saptanan tir P. falciparum
olarak belirtilmistir (6). Bu calismada ise sitma paraziti saptanan
olgularin %52,4'linde hastaliga neden olan parazit tirinin P, falci-
parum, %47,6'sinda ise P vivax oldugu goérilmuistdr. Bu durum
Ulkemizdeki endemik tirin P. vivax olmasiyla uyusmamakta olup
(16) P, falciparum sitmasi olgularinin tamaminin degisik nedenlerle
(calisma, turistik gezi vb.) bu tirin endemik olarak saptandid
Ulkelerde (Fildisi Sahili, Sudan, Ekvator Ginesi, Nijerya, Senagal,
Mali, Somali) bulunmasi ile aciklanabilir. Bu veriler sitmanin elimi-
nasyonu agamasinda olan tlkemizde ayni dénemi kapsayan bircok
calisma sonuclan ile benzer bulunmustur (9, 15). Sitmanin elimi-
nasyonunda basarisizligin en dnemli nedenlerinden biri olarak bu
asamada olmayan Ulkeler veya boélgelerden kaynaklanan importe
olgularin sayisindaki artig olarak gosterilmektedir (20). Avrupa ve
Ulkemizin de icinde bulundugu Akdeniz Ulkelerinden sitmanin
endemik oldugdu Ulkelere gerceklestirilen uluslararasi seyahatlerin
artmasi neticesinde importe sitma olgularinda son yillarda artis
bildirilmistir. Akdeniz Ulkesi olup da hastaligin eradike edildigi
Yunanistan'da Anofel cinsi vektorlerin mevcudiyeti, parazit kayna-
g1 olan importe olgularin sayisindaki artis ve iklim degisikligi gibi
nedenlerle hastaligin yeniden ortaya ciktigi bildirilmektedir (21).

SONUC

Ulkemizde yerli P. falciparum sitmasi olgusunun gérilmemesi
sevindirici olmakla birlikte Bursa ilinde yurt disi kaynakl P. falci-
parum sitmasi olgularindaki artis kaydadegder bulunmustur. Bu
nedenle 6zellikle sitmanin endemik oldugu bdlgelere seyahat
eden kisilerin bilgilendirilmesi ve onlara mutlaka profilaktik ilag
uygulanmasi hususunda ilgili birimler tarafindan gerekli ézenin
gosterilmesi distncesindeyiz. Bu 6zenin ozellikle Ulkemizde
2015 yilina dek sitmanin eliminasyonuna yénelik hedefin, isteni-
len sonuca ulasabilmesi icin gerekli oldugu kanaatini tagimakta-
yiz (4).
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Cocuklarda Bagirsak Parazitlerinin Anemiye Etkisi

The Effects of Intestinal Parasites on Anemia of Children
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OZET

Amag: Bu vaka-kontrol tipi epidemiyolojik ¢alismada, ¢cocuklardaki badirsak parazitlerinin anemi tzerine etkisinin ve bagirsak parazitleriyle
anemi arasinda gergek bir iliskinin olup olmadiginin arastirlmasi hedeflenmistir.

Yéntemler: Calismaya, Sanliurfa Tilfindir Saglk Ocadi'na bagvuran 0-72 ay arasi 50 malnitre, 50 saglikli olmak Gizere toplam 100 ¢ocuk dahil
edilmigtir. Digki 6rnekleri laboratuara geldigi anda nativ-lugol, sedimentasyon, asit fast boyama ve trikrom ydntemleri, perianal materyaller
ise selofan bant yontemi ile incelenmistir. Tam kan sayimlari, otomatik kan cihaziyla él¢tlmustir.

Bulgular: Cocuklarin 58’inde (%58) bir veya birden fazla bagirsak paraziti saptanmistir. Parazit enfeksiyonu saptanan 58 cocugun %55,2'sinde
bir bagirsak paraziti saptanirken, %44,8'inde birden fazla bagirsak paraziti saptanmistir. Badirsak paraziti bulunan ¢ocuklarin %50'sinde,
bagdirsak paraziti bulunmayan g¢ocuklarin ise %19,0'unda anemi saptanmistir. Bagirsak parazitleriyle anemi arasinda istatistiksel olarak anlamli
iliski bulunmustur (p<0,05). Parazit bulunan ¢ocuklardaki hemoglobin ortalamasi 11,15+1,30, parazit bulunmayan cocuklarda ise 12,13+1,47
bulunmustur Anemi yoénlinden, parazit bulunan ve bulunmayan ¢ocuklarin hemoglobin ortalamalar arasindaki fark istatistiksel olarak ileri
dizeyde anlamli bulunmustur (p<0,001).

Sonug: Sonug olarak, bu ¢alisma, ¢cocuklarda bagirsak parazitleriyle anemi arasinda gergek bir iliski oldugunu ve bagirsak parazitlerinin
anemi durumunu olumsuz etkiledigini vurgulamaktadir. (Turkiye Parazitol Derg 2014; 38: 85-90)

Anahtar Sézciikler: Parazitik intestinal hastaliklar, anemi, hemoglobin seviyesi, 0-72 ay arasi cocuklar
Gelig Tarihi: 11.04.2013 Kabul Tarihi: 20.01.2014

ABSTRACT

Objective: In this case-control epidemiological study, we aimed to investigate the effects of intestinal parasites on the anemia of children
and show the association between intestinal parasites and anemia.

Methods: A total of 50 healthy and 50 malnourished children aged 0-72 months who went to physicians of Tilfindir Primary Health Care
Center were enrolled in this study. The stool specimens were examined by using native-lugol, concentration, cellophane tape, and acid fast
and trichrome staining methods. The complete blood count was measured by an automatic blood device.

Results: A total of 58% of the children were infected with intestinal parasites; 55.2% of these were infected with only one parasite, and 44.8%
of them were infected with polyparasites. Also, 50.0% of the children with parasitic infection and 19.0% of children without parasitic infection
were anemic. There was a positive association between intestinal parasites and anemia statistically (p<0.05). The mean hemoglobin level
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of the children with parasitic infection was 11.15+1.30, and the mean hemoglobin level of the children without parasitic infection was
12.13+1.47. There was a significant difference between mean hemoglobin levels of the two groups statistically (p<0.001).
Conclusion: Consequently, this study emphasized that intestinal parasites can affect the anemia of children adversely, and there was a

positive association between intestinal parasites and anemia of children. (Turkiye Parazitol Derg 2014; 38: XX)
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GiRiS

Anemi, dinyada ciddi bir halk saghgr sorunudur. Anemi, gelis-
mekte olan ve sanayilesmis Ulkelerin en az %30-40'inda, okul
oncesi cocuklarin yansindan fazlasini ve gebe kadinlan etkile-
mektedir. Malnutrisyon, demir eksikligi, paraziter enfeksiyonlar,
genetik hastaliklar, kronik hastaliklar, folat, B12 ve A vitamini
eksikligi anemiye neden olabilir (1).

Bagirsak parazitleri en ¢ok cocuklarn etkilemekte ve malabsorbsi-
yon, malnltrisyon, anemi, buytime geriligi, bilissel bozukluklar ve
oégrenme gucligl gibi stiregen sorunlara neden olmaktadir (1, 2).
Ozellikle tropikal ve az gelismis iilkelerde bes yas alti cocuk &lim-
lerinin dnemli sebeplerinin baginda paraziter hastaliklar ve buna
bagli yetersiz ve dengesiz beslenme gosteriimektedir (3). Bagirsak
parazitleri, cocuklarda beslenme, bedensel ve zihinsel gelisme
bozukluklari olusturmakta ve cevreye uyumda basansizliklara
sebep olmaktadir (4, 5). Bagirsak parazitleri, anemi, astim bronsia-
le, pndmoni, dermatit, ishal, intestinal obstriksiyon gibi bircok
hastaliga sebep olurken, immiin bozuklugu olanlarda ise énemli
bir mortalite nedenidir (6). Diinya Saglik Orgiti'niin hazirladigi bir
rapora gore gelismis Ulkelerde, 5 yas alti cocuklarin %12'si, gelis-
mekte olan Ulkelerde ise, %51'i anemiktir (7). Bebeklerdeki ve
cocuklardaki anemi, morbidite ve mortalite sikliginin artmasina (8),
fiziksel buylime geriligine (9), motor gelisim ve bilissel gelisim
bozukluklarina (10), okul performansinin digsmesine (11), badisiklik
sisteminin zayiflamasina (12) neden olmaktadir. Tim bunlardan
yola cikarak vaka-kontrol tipi epidemiyolojik bir calisma planlanmig
ve calismada, ¢ocuklardaki hemoglobin ve hemotokrit seviyeleri
Olculerek bagirsak parazitlerinin anemi Gizerine olan etkisinin aras-
tinlmasi amaclanmistir.

YONTEMLER

Bu caligmaya, Sanlurfa Tilfindir Saglik Ocadi Bélgesi'nde yasa-
yan 0-72 ay arasi (yas grubu) 50 saglikli cocuk, 50 malnitre cocuk
olmak lzere toplam 100 ¢ocuk alinmustir.

Olgu grubu, 0-72 ay arasi, herhangi bir saglik sorunu nedeniyle
Tilfindir Saglk Ocagi'na bagvuran, biyime geriligi ve malnitre
olan (yasa gdre boyu, yasa goére agirligi, boya goére agirhig -2
SD'nin altinda; ‘3. percentilin alt’) (13) olan ¢ocuklar arasindan
secilmistir. Kontrol grubu ise (yasa gore boy, yasa gére agirligi ve
boya goére adirhidi -1,99 SD'nin Gstl; ‘3,1 percentilin Ustd’) (13)
olgularin yasadigi ayni mahalleden Saglk Ocagi'na gelen sag-
lam ¢ocuklar arasindan secilmistir. Saglam ¢ocuklarin belirlenme-
sinde major konjenital malformasyon bulunmamasi, prematir ve
dismatir dogum olmamasi, kronik hastaligin olmamasi, mal-
nltrisyonun olmamasi, metabolik bozuklugun olmamasi, herhan-
gi bir nedenle cerrahi midahale gecirmemis olmasi gibi kriterler
dikkate alinmigtir. 22 Ekim-22 Aralik 2007 tarihleri arasinda
Tilfindir Saglik Ocagr Bdlgesi'nde yirltilen bu calisma igin
Harran Universitesi Rektorliigi, Sanlurfa il Saglik Midirligi ve
Sanliurfa Valiligi'nden izin alinmigti. Calismaya dahil edilen

cocuklarin ailelerine calisma hakkinda bilgi verilmis, calismaya
katilmalari icin rizalari alinmigtir.

Bagirsak parazitlerinin varligi icin diski 6rnekleri ve anemi duru-
munun tespiti i¢in kan hemoglobin ve hemotokrit degerleri
incelenmistir. Her cocuktan EDTA'lI tipe 2cc kan alinarak hemog-
lobin ve hemotokrit dederleri otomatize sistemler kullanilarak
(Celldyn 3500; Abbott, USA) analiz edilmistir. Digki icin ailelere
temiz kapakli kaplar verilmistir. Selofanli anal bant yéntemi
demonstrasyon yontemiyle calismaya katilan ¢ocuklarin aileleri-
ne anlatilmig ve ailelerin bu ydntemi iyice anlamalari igin tekrar
etmeleri istenmistir. Ertesi glin getirilen diski drneklerine Harran
Universitesi Tip Fakiiltesi Parazitoloji Laboratuar’nda nativ-lugol
yontemi ile 10x ve 40x objektiflerde direk mikroskobi uygulan-
mistir. Daha sonra Modifiye Ritchie (¢oktlirme) metodu uygula-
narak sedimentasyon ydntemi yapilmistir. Santrifij sonunda
dipte olusan c¢okelti lam-lamel arasinda serum fizyolojik ve lugol
uygulanarak mikroskopta 10x ve 40x objektiflerde incelenmistir.
Tum digki 6rneklerine ayni zaman da asit fast boyama yapilmistir.
Digkida, protozoon kistine benzer stpheli yapilar gérildiginde,
trikrom boyama yapilmistir. Selofan bant yontemi ile alinan
numuneler 10x ve 40x kuru objektifle incelenmistir. Saptanan
parazit ve anemi durumunda Sanliurfa Tilfindir Saghk Ocad:
hekimleriyle isbirligine gidilerek cocuklara ve ailelerine parazit ve
anemi tedavisi verilmistir. Helmintlerin tedavisinde Andazol sUs-
pansiyon [1x2 &lcek/gln (ag)]l, Andazol tablet [1x2 tablet/gln
(ag)] 3 gln verilmisgtir. 2 hafta sonra ayni doz ilag verilmistir.
Giardiazis saptanan olgularda ise tedavide etkili preparatlar met-
ronidazol, ornidazol 15-25 mg/kg/giin 5 glin verilmistir. Ayrica
giardiazis bildirimi zorunlu bir hastalik oldugundan saptanan
olgular Sanlurfa il Saghk Midirligi'ne bildirilmistir. Ailelere
bagirsak solucanlar igin tek doz mebendazol (500 mg) dagrtil-
misti. Anemi saptanan cocuklara demir preparatlan yani sira
Kalsiyum+D vitamini ve ¢inko verilmis, takipleri saglanmistir.

Calismamizda, anemi tanisi icin Dinya Saglik Orgiitii'ne gére
hemoglobin ve hemotokrit seviyeleri cut-off dederleri alinmistir.
6-59 aylar arasindaki cocuklar icin hemoglobin alt seviyesi
110 g/lI; 5-11 yaslar arasindaki ¢cocuklar icin hemoglobin alt sevi-
yesi 115 g/l; 6-59 aylar arasindaki gocuklar icin hemotokrit alt
seviyesi 0,33l/l; 5-11 yaglar arasindaki ¢ocuklar i¢in hemotokrit
seviyesi 0,341/l olarak kabul edilmistir. Bu simnirlarin altindaki
hemoglobin ve hemotokrit seviyelerine sahip olan ¢ocuklar ane-
mik olarak kabul edilmistir (14).

istatistiksel analiz

Veri girisi ve analizlerde SPSS (11, 5) istatistik programi kullanil-
mistir. Tanimlayici istatistiklerden ytzde dagilimi, ortalama ve
standart sapma kullanilmistir. Parazit bulunan ve parazit bulun-
mayan cocuklar arasindaki iligki ki-kare testi, hemotokrit yénin-
den iki grup arasinda fark olup olmadigini test etmek icin iki
ortalama arasindaki farkin dnemlilik testi (Independent Sample T
testi) kullanilmustir.
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BULGULAR

Analize katilan 100 ¢ocuktan 47'si (%47) erkek, 53'G (%53) kizdr.
Cinsiyetleri yoniinden cocuklar arasinda istatistiksel olarak
anlamli bir fark bulunmamistir (p=0,115, p>0,05). Calismaya kati-
lan cocuklarin ay cinsinden yas ortalamalan 49,28+1,98 olarak
bulunmustur.

Calismaya katilan cocuklanin yasa ve cinsiyete gére anemi
durumlari, istatistiksel olarak anlamli bulunmamistir (p>0,05).

Cocuklarin %58'inde bir veya birden fazla bagdirsak paraziti sap-
tanmistir. Parazit saptanan 58 c¢ocuktan 32'sinde (%55,2) bir
bagirsak paraziti saptanirken, 26'sinda (%44,8) birden fazla
bagirsak paraziti saptanmisti. Calismada parazitler sirasiyla
Giardia intetinalis (G. intestinalis) 37 (%42,53) Enterobius vermi-
cularis (E. vermicularis) 24 (%27,58), Ascaris lumbricoides
(A. lumbricoides) 16 (%18,39), Hymenolepis nana(H. nana) 5
(%5,75), Trichuris trichiura (T. trichiura) 3 (%3,45), Blastocystis
hominis (B. hominis) 1 (%1,15), Entamoeba coli (E. coli) 1
(%1,15) olarak saptanmistir (Tablo 1). Calismada, asit fast boya-
ma uygulanmasina ragmen Cryptosporidium spp. ve Cyclospora
cayatenensis saptanmamistir.

Tanimlayici istatistiklere gére degerlendirilen ¢ocuklann hemoglo-
bin konsantrasyon ortalamalar 11,56+1,45 g/d| olarak saptanmistir.

Parazit bulunan ¢ocuklarda, hemoglobin ortalamasi 11,15+1,30,
parazit bulunmayan c¢ocuklarda ise 12,13+1,47 bulunmustur.
Parazit bulunan c¢ocuklarin hemoglobin konsantrasyonlar ile
parazit bulunmayan cocuklarin hemoglobin konsantrasyonlari
arasindaki fark istatistiksel olarak ileri dizeyde anlaml bulunmus-
tur (p<0,001) (Tablo 2).

Bagirsak paraziti bulunan 58 ¢ocugun 29'unda (%50,0), bagirsak
paraziti bulunmayan 42 cocugun 8'inde (%19,0) anemi saptan-
mistir. Bagirsak parazitlerinin ¢ocuklarda anemi durumunu %95
gliven araliginda 1,14-2,01 arasinda ortalama 1,62 kat artirdidi

Tablo 1. Saptanan badirsak parazit tirlerinin kendi icinde dagilimi

Parazit Turii Sayi %
Giardia intestinalis 37 42,53
Enterobius vermicularis 24 27,58
Ascaris lumbricoides 16 18,39
Hymenolepiosis nana 575
Trichuris trichiura 3,45
Entamoeba coli 1 1,15
Blastocystis hominis 1 1,15
Toplam 87 100,00

Tablo 2. Gruplara Gére Hemoglobin Ortalamalari (g/dl)

Std.
Parazit|Sayi| Ortalama| Sapma | Minimum Maximum
Hemoglobin| Var | 48 11,15 1,30 985 12,45
Yok | 42| 1213 | 147 10,66 13,60

saptanmistir. Bagirsak parazitleri ile anemi arasinda istatistiksel
olarak anlamli iligki bulunmustur (p<0,05) (Tablo 3).

G. intestinalis ile enfekte olanlarin (9/17) %52,94'G, E. vermicula-
ris ile enfekte olanlarin (4/9) %55,6's1, A. lumbricoides ile enfekte
olanlarin (2/4) %50'si, H. nana ile enfekte olanlarin (1/2) %50'si, G.
intestinalis+A. lumbricoides ile enfekte olanlarin (3/4) %75, G.
intestinalis+E. vermicularis ile enfekte olanlarin (4/12) %33,33'0,
G. intestinalis+A. lumbricoides+E. vermicularis ile enfekte olan-
larin (1/1) %100'0G, G. intestinalis+A. lumbricoides+T. trichiura ile
enfekte olanlarin (2/2) %100'U, G. intestinalis+H. nana ile enfekte
olanlarin (1/2) %50'si, A. lumbricoides+H. nana ile enfekte olan-
larin (1/1) %100'G, A. lumbricoides+E. vermicularis ile enfekte
olanlarin (1/2) %50'si anemik bulunmustur (Tablo 4).

Paraziter enfeksiyonu olan cocuklarin Diinya Saglik Orgitiine
gore hemotokrit seviyeleri anemi cut-off dederleri Tablo 5te
verilmistir (14).

TARTISMA

G. intestinalis ve A. lumbricoides gibi barsak parazitleri anemi ve
buna bagl diger bazi kan parametrelerinde de bozukluga yol
acabilmektedir (3, 6, 15).

Giardiazisde demir eksikligi anemisi yaninda malabsorpsiyona
bagl olarak su, yag, B,,ve A vitamini, thiamin, folat ve disakkarit
yetersizligi de gelisebilmektedir (3, 16-18). Bagirsak parazitlerinin
neden oldugu kan kayiplari, anoreksia, yiyecekler icin yarig, emi-
lim metabolizmasinin bozulmasi ¢ocuklardaki anemi durumunu
artirabilmektedir.

Cesitli intestinal helmintlerin demir, kobalt, selenyum ve cinko gibi
eser elementlerin serum dizeylerini azaltabilecedi bildiriimistir
(19). Ashcroft ve ark. (20) yapmis oldudu bir ¢calismada bagirsak
parazitleri ile anemi arasinda iligki saptamamistir. Parazitoz digl
herhangi bir hastalik nedeniyle hastanede yatan ¢ocuklarda yapi-
lan bir calismada , parazitler ile anemi arasinda iligki saptanmamig-
tir (21). Buna karsin Kavlak ve ark. yapmis oldugu ¢alismada para-
zitli grupta %38,5 oraninda anemi bulunmustur (22).

Yapilan bir calismada anemi gelisen kisilerin %16'sinda nedenin
paraziter hastaliklar oldugu bildirilmistir (11). Kog ve ark. (23) okul
dncesi 1-6 yas arasi pikasi olan 107 ¢ocuk Gzerinde yapmis olduk-
lar calismada demir eksikligi ile bagirsak parazitleri arasinda
anlamli iligki saptamuglardir. Bagka bir ¢alismada da, yetersiz
demir alimi, anemi ve ¢oklu bagirsak paraziti enfeksiyonlar ara-
sinda pozitif iliskiler gérilmustir (14). Yaptigimiz ¢alisma sonu-
cunda da, cocukluk déneminde G. intestinalis, A. lumbricoides
ve G. intestinalis ile birlikte baska parazitlerin yer aldigi ¢oklu
paraziter enfeksiyonlarin anemiye daha fazla neden oldugu

Tablo 3. Parazit bulunan ve bulunmayan ¢ocuklarda anemi
durumu (Hemoglobin-g/d|)

t=4,15, p=0,000; p<0,001

Parazit

durumu Sayi % Sayi % Say! %
Var 29 50,00 29 50,00 58 58,00
Yok 8 19,00 34 81,00 42 42,00
Toplam 37 37,00 63 63,00 100 | 100,00
X2=10,012; SD=1; p=0,002; TRR=1,62; GA(%%5)=1,20-2,18
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gorllmustir. Bagka bir calismada 256 ¢cocugun %25'inin anemik
oldugu ve prevalansin 6 yasindan kictklerde daha yiksek oldu-
Ju belirtilmistir (24). Sanliurfa’da yapilan baska bir ¢calismada okul
cocuklarinda gelisme geriligi (boy kisaligi %24, kilo azligi %25) ve
kansizlik oranlarinin ciddi boyutlarda oldugu (%45) ortaya konul-
mustur (25). Glineydodu Anadolu Bélgesi'nde gerceklestirilen
diger bir calismada, 0-6 yas arasi cocuklarin %85'inde anemi
saptanmistir (26). Diinya Sadlk Orgiitii'nce, Tiirkiye'de okul
dncesi cocuklardaki anemi prevalansi %20,0-39,9 olarak aciklan-
mistir (27). Bizim calismamizda, bagirsak paraziti bulunan ¢ocuk-
larin %50'sinde anemi saptanirken, badirsak paraziti bulunmayan
cocuklarin ise %19'unda anemi saptanmustir. Bagirsak parazitleri
ile anemi arasinda istatistiksel olarak anlamli iligki saptanmistir
(p<0,05). Bagdirsak parazitlerinin cocuklarda anemi durumunu
%95 given araliginda 1,14-2,01 arasinda ortalama 1,62 kat artir-
digi saptanmistir.

Caligmamizin sonuglari, Ashcroft ve ark. (20), Can ve ark. (21)
calisma sonuclarinin aksine diger calismalann (14, 22, 24-27)
sonuglariyla uyum gdéstermektedir. Bizim calismamiz, ¢cocuklarda
bagdirsak parazitleriyle anemi arasinda gergek bir iligki oldugunu
goOstermesiyle dnem arz etmektedir. Fakat, ¢alismamizin vaka-
kontrol tipi epidemiyolojik calismasi olmasi nedeniyle bdlgedeki

Tablo 4. Parazit turleriyle enfeksiyona gére anemi durumu

cocuklarin gercek anemi prevalansini belirtmek mimkin degil-
dir. Bu da ¢aligmanin sinirhligini olugturmaktadir.

Parazitoz ile hematolojik parametreler arasi iliskiyi irdeleyen bir
calismada ascariasisli cocuklarda él¢llen tim hematolojik paramet-
relerde paraziti olan ve olmayan cocuklar arasinda anlamli farkliliklar
bulundugu vurgulanmistir (28). Hemoglobin degiskeninin arastinldi-
g1 baska bir calismada, parazit bulunan ve bulunmayan cocuklar
arasinda anlamli bir fark saptanmistir (29). Bizim calismamizda,
parazit bulunan cocuklarda hemoglobin ortalamasi 11,15+1,30,
parazit bulunmayan cocuklarda ise 12,13+1,47 bulunmustur Anemi
yéniinden, parazit bulunan ve bulunmayan ¢ocuklarin hemoglobin
ortalamalan arasindaki fark istatistiksel olarak ileri diizeyde anlamli
bulunmustur (p<0,001). Bu da paraziter enfeksiyonun cocuklarda
anemi durumunu etkiledigini gostermektedir.

Anemi Uzerinde bu badirsak parazitlerinin rolu prospektif calig-
malar ile daha iyi saptanabilir. Bu calismalar, anemi, paraziter
enfeksiyona maruz kalma derecesi ve risk faktorlerinin belirlen-
mesinde kullanilabilir.

SONUC

Parazit saptanan ¢ocuklarin hemoglobin ve hemotokrit degerle-
rinin incelenmesi c¢ocuklann sadhd acisindan yararli olacad

Anemik Anemik Degil Toplam
Parazit tiirii Sayi % Say! % Sayi %
G. intestinalis 9 52,94 8 47,06 17 29,31
E. vermicularis 4 44 44 5 55,56 9 15,52
A. lumbricoides 2 50,00 2 50,00 4 6,90
H. nana 1 50,00 1 50,00 2 3,44
G. intestinalis+A. lumbricoides 3 75,00 1 25,00 4 6,90
G. intestinalis+E. vermicularis 4 33,33 8 66,67 12 2068
G.intestinalis+A. lumbricoides+E. vermicularis 1 100,00 0 0,00 1 1,72
G.intestinalis+A. lumbricoides+T. trichiura 2 100,00 0 0,00 2 3,44
G. intestinalis+H. nana 1 50,00 1 50,00 2 3,44
G. intestinalis+T. trichiura 0 0,00 1 100,00 1 1,72
E. coli+B. hominis 0 0,00 1 100,00 1 1,72
A. lumbricoides+H. nana 1 100,00 0 0,00 1 1,72
A.lumbricoides+E. vermicularis 1 50,00 1 50,00 2 3,44
Toplam 29 50,00 29 50,00 58 100,00
Tablo 5. Parazit bulunan ¢cocuklarda hemotokrit cut off dederlerine gére anemi durumu
Hemotokrit Cut Off
0-59 ay 0-5%ay 60-72 ay 60-72 ay
anemik=<33 anemik degil=>33 =<34=anemik =>34=anemik degil Toplam
Parazit n % n % n % n % n %
Var 13 68,4 16 41,0 16 88,9 13 54,2 58 58,0
Yok 6 31,6 23 59,0 2 11 11 45,8 42 42,0
Toplam 19 19,0 39 39,0 18 17,0 24 25,0 100 100,0
X2=14,93; SD=2; p=0,002
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dislinllmektedir. Literatlirde parazitlikte goérilen aneminin
direkt parazitin etkisinden ¢ok yetersiz ve dengesiz beslenmeye
bagl oldugu belirtiimektedir. Ancak, bagdirsak parazitlerinin
konagin sindirim sistemini etkileyerek beslenme durumunu, sin-
dirim-emilim fonksiyonlarini bozarak, malnitrisyona ve bunun
sonucunda anemiye neden olduklarini unutmamak gerekir. Bu
nedenle, ¢cocuklarin paraziter enfeksiyon yéninden tani ve teda-
vilerinin yapilmasi, yeterli ve dengeli beslenmelerinin ve besin-
lerle yeterli demir alimlarinin saglanmasi gerekmektedir. Demir
eksikligi anemisinin erken evrelerinde, daha anemi gelismeden
tani konabilmesi icin basit, ucuz yaygin bir ydntem olan hemo-
tokrit parametrelerinin degerlendirilmesinin birinci basamak
saglik kuruluslarinda yapilmasi, korunmada ve parazit iligkili ane-
minin dnlenmesinde oldukc¢a dnemlidir.
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Adana Yoresinde Sigirlarda Brusellozis, Listeriozis ve Toxoplasmozis
Seroprevalansi

Seroprevalance of Brucellosis, Listeriosis and Toxoplasmosis in Cattle in Adana Province of
Turkey
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OzZET

Amag: Bu calisma, Nisan 2008-Eylul 2008 tarihleri arasinda Adana’da farkli yag ve cinsiyetteki saglkli Holstein melezi sigirlarda zoonoz
karakterde olan ve abort yapan hastaliklardan toksoplazmozis, listeriozis ve brusellozis'in seroprevalansinin belirlenmesi amaci ile yapild.
Yéntemler: Bu amagla, 132 sidira ait kan serumu Toxoplasma gondii, Listeria monocytogenes ve Brucella abortus antikorlari yoninden
incelendi. Serumlarda T. gondii antikorlari standart Sabin-Feldman Dye Testi (SFDT), L. monocytogenes ""O" antikorlan Osebold yéntemi, B.
abortus antikorlari ise Mikrotlp Aglutinasyon Testi (MAT) ile tespit edildi.

Bulgular: Test edilen 132 kan serum 6rneginden %56,06'sinin T. gondiii, %40,9'unun L. monocytogenes ve %3,03'inln B. abortus antikorlari
yoninden seropozitif oldugu saptandi. Toxoplasma gondii, L. monocytogenes ve B. abortus antikorlarinin seropozitiflik yoninden yas
gruplarina goére dagiliminda istatistiki bir farkin olmadidi belirlendi (p>0,05).

Sonug: Bu calisma ile Adana yoresinde sidirlarda ilk kez serolojik ydntemlerle L. monocytogenes varligi ortaya konuldu. Toksoplazmozis
seropozitifligi, listeriozis ve brucellozise gore yiksek bulundu. Ayrica, bu hastaliklarin ayni hayvanda birlikte gérilme siklidi en yiksek oranda
T. gondii ve L. monocytogenes icin tespit edildi. (Turkiye Parazitol Derg 2014; 38: 91-6)

Anahtar Sézciikler: Sigir, toksoplasmozis, listeriozis, brusellozis, seroprevalans, Adana
Gelig Tarihi: 10.09.2013 Kabul Tarihi: 25.12.2013

ABSTRACT

Objective: This study was conducted to identify the seroprevalance of diseases which are zoonotic and responsible from abortion such as
toxoplasmosis, listeriosis and brucellosis in Holstein crossbred cattle of different age and sex in Adana province, between 2008 April-September.
Methods: For this purpose, blood serum samples were collected from 132 cattle and analyzed for Toxoplasma gondii, Listeria
monocytogenes and Brucella abortus antibodies. T. gondii, L. monocytogenes and Brucella abortus antibodies were determined by the
standard Sabin- Feldman Dye Test (SFDT), Osebold method and Microtube Agglutination Test (MAT) respectively, from the blood serum
samples.
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Results: 132 serum tested 56.06% samples of T. gondii, 40.9% and 3.03% of L. monocytogenes and defined the B.abortus antibodies were
found to be seropositive terms. There were no statistically significant difference between seropositive T. gondii, L. monocytogenes and

B.abortus antibodies among age groups (p>0.05).

Conclusion: In this study, for the first time in cattle in the region of Adana serological methods revealed the presence L. monocytogenes,
toxoplasmosis and listeriosis were higher than brucellosis seropositivity. Moreover, the prevalence of these diseases in the same animal at
the highest rate was determined for T. gondii and L. monocytogenes (Turkiye Parazitol Derg 2014; 38: 91-6)

Key Words: Cattle, toxoplasmosis, listeriosis, brucellosis, seroprevalance, Adana
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GIRIS
Toksoplazmodzis, listeriozis ve brusellozis tim dinyada sicakkanli
hayvanlarda ve insanlarda gérilen énemli zoonoz hastaliklardir.

Toksoplazmozis, Toxoplasma gondii'nin neden oldugdu, insan
dahil bircok sicakkanli hayvanda yaygin olarak gérilen bir hasta-
liktir. Sigirlarda toksoplazmozis, viicut isisinda hafif artig, 6ksurik,
solunum gl¢ligd, kaslarda titreme, bas sallama, zayiflik, depres-
yon gibi karekteristik olmayan genel bozukluklar ile ortaya cika-
bilir (1). Bu nedenle sigirlardaki subklinik enfeksiyonlarin teshisin-
de SFDT (Sabin-Feldman Dye Test), IHA (Indirekt hemaglitinas-
yon testi) ve LAT (Latex Aglutinasyon Testi) yaygin olarak kullanil-
maktadir (1, 2)

Listeriozis, Listeria monocytogenes tarafindan insan ve hayvan-
larda sporodik veya endemik gorilen bakteriyel bir hastaliktir.
Hastalik sigirlarda meningoensefalitis, abortus, septisemi, masti-
tis, myelitis, konjunktivitis ve keratitise neden olmaktadir (3, 4).
Listeriozise kargl olusan antikorlarin belirlenmesinde KFT,
Osebold Aglitinasyon Testi (OAT), Immunopresipitasyon ve
Pasif immuno hemoliz testleri kullanilmaktadir (5).

Brusellozis sigirlarda yavru atma, kisirlik ve st veriminde disus-
lere ve dnemli ekonomik kayiplara neden olan Brucella cinsine
ait bakteriyel bir hastaliktir. Enfekte hayvanlarin gesitli viicut atik-
lanyla, tiketilen ¢ig sit veya sUt Grinleriyle bulagmasi nedeniyle
insan sagligi agisindan da blyik énem tasir (3, 6). Sigir brusello-
zisinin tanisinda MAT (Mikroaglutinasyon Testi), RBPT (Rose
Bengal Plate Test), TAT (Tipte Aglutinasyon Testi), KFT
(Komplement Fiksasyon Testi), BRT (Brucella Ring Testi) ve ELISA
(Enzyme-Linked Immunosorbent Assay) gibi serolojik yontemler-
den yararlaniimaktadir (7-9).

Duinyanin bircok tlkesinde ve Turkiye'de farkli hayvan tirleri Gze-
rinde toksoplazmozis, listeriozis ve brusellozisin seroprevalansi
ile ilgili bazi calismalar bulunmaktadir (10-14). Ancak, Adana
yoresinde sidirlarda bu hastaliklarla ilgili seroprevalans caligmala-
rna rastlanmamistir. Bu calisma, Adana ydresinde sigirlarda
toxoplazmozis, listeriozis ve brusellozis'in yayginhdini tespit
etmek amaciyla yapilmistir.

YONTEMLER

Bu calisma, Nisan 2008-Eylul 2008 tarihleri arasinda Adana iline
bagli 6 merkezde (Ceyhan, Karatas, Karaisali, Kozan, Seyhan ve
Yuregir) yurattlda. Calismanin materyalini, klinik olarak hastalik
belirtisi gdstermeyen ve rastgele secilen 0-6 yas arasi 24'U erkek,
108'i disi 132 Holstein melezi sit inedi olusturdu. Kan &rneklerinin
alindigi sigirlarin beslenme sekillerinin farkli, besi ve genel durum-
larinin iyi oldugu, herhangi bir hastalik belirtisi géstermedikleri,
cogunlukla aile tipi, kapali ve sikisik ortamlarda bulunduklar ve

barinaklarin havalandinlmasinin yeterli olmadidi kaydedildi. Ayrica,
sidirlarin kuru ve taneli yemler veya silajla beslendikleri, rutin para-
ziter miicadelenin yapilmadigina dair bilgilere ulagildi.

Serolojik muayene amaciyla bu hayvanlarin Vena jugularis'lerin-
den vakumlu serum tiplerine 10 ar ml kan érnekleri alindi. Alinan
kan &rneklerinin oda sisinda 4000 rpom’de 10 dakika santrifdj
edilerek serumlan ¢ikartildi ve elde edilen serum &rnekleri test
edilinceye kadar -20°C de sakland.

Toxoplasma gondii antikorlari i¢in serum 6rnekleri 56 °C’de inak-
tive edildikten sonra Sabin-Feldman Dye Testi (SFDT) uyguland.
Bu test Ankara Refik Saydam Hifzisihha Enstitlisi Bagkanliginin
rutin toksoplazmozis laboratuvarlarinda teknige uygun olarak
canli antijen ve metilen boyamalar ile gergeklestirildi. Serumlar
1716, 1/64, 1/256 ve 1/1024 titrelerde serum fizyolojik ile sulandi-
nldi ve 1/16 Uzerindeki titreler seropozitif olarak kabul edildi (2).

Listeria monocytogenes 'O’ antikorlari Osebold ydntemi ile
belirlendi (15). Test antijenleri Ankara Refik Saydam Hifzisihha
Enstitisi Bagkanligi Salgin Hastaliklar Arastirma MudirlGgu
laboratuvarinda hazirlandi. Osebold Aglitinasyon testi sonugla-
rina gére 1/100 ve Uzerindeki titrelerde, en az 2 (+) sonug veren
aglUtinasyonlar pozitif olarak kabul edildi (12).

Serumlarda B. abortus antikorlarinin varligi, MAT ile tarandi (8).
Test antijenlerine Ankara Refik Saydam Hifzisthha Enstitlsi
Baskanlidi Salgin Hastaliklar Aragtirma Miidurligu laboratuvarin-
da bakildi. Aglutinasyon sonuglarina gére mikrotipteki kigik
noktasal kirmizi renk negatif, blytk yaygin kirmizi renk pozitif
olarak degerlendirildi. Test sonuglarina gére, sigir asisiz ise 1/40
ve Uzeri, sigir agili ise 1/80 ve Uzeri pozitif olarak yorumlandi.

Toxoplasma gondii, L. monocytogenes ve B. abortus gérilme
sikhiginin yag gruplar arasinda dagilimi yéninden anlamli farklili-
gin olup olmadigi Ki-kare testi ile kontrol edildi. Tum sonuclar
minimum %5 hata payi ile degerlendirildi. istatistiksel analizler
SPSS 14,1 paket programi ile yapildi. (p) degeri 0,05 den kiglk
olan degerler 6nemli kabul edildi.

BULGULAR

Toxoplasma gondii seropozitifligi SFDT uygulanan 132 serum
ornegdinin 74'tnde (%56,06) saptandi. Seropozitiflik titreleri pozitif
serum Orneklerin 44'Gnde (% 59,45; 1/16), 25'inde (%33,78; 1/64)
ve 5'inde oraninda (%6,75; 1/256) dagilim gosterdi (Tablo 1).

Osebold yontemi ile L. monocytogenes ‘O’ antikorlari arastirilan
132 serum orneginin 54'Unde (%40,9) 1/100 ve Uzeri titrelerde
pozitiflik saptandi. Seropozitiflik titreleri pozitif serum &rnekleri-
nin 35'inde (%64,81;1/100), 19'unda (%35,18;1/200) olarak dagi-
lim gosterdi (Tablo 2).
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Tablo 1. Adana yéresi sigirlarinda toksoplazmozis seropozitifliginin yerlesim yerlerine gére dagilimi

Yerlesim Ornek Seropozitiflik titreleri
Yeri Sayisi Negatif Pozitif (%) 1/16 1/64 1/256
Ceyhan 8 4 4 50 2 2 0
Karaisali 6 4 2 33,3 1 1 0
Karatas 12 4 8 66,6 3 5 0
Kozan 3 0 3 100 3 0 0
Seyhan 8 2 6 75 3 2 0
Yiregir 95 44 51 53,7 32 15 5
Toplam 132 58 74 56,06 44 25 5
Tablo 2. Adana yéresi sigirlarinda listeriozis seropozitifliginin yerlesim yerlerine gére dagilimi
Yerlesim Ornek Seropozitiflik titreleri
Yeri Sayisi Negatif Pozitif (%) 1/100 1/200 1/400
Ceyhan 8 5 3 37,5 3 - -
Karaisali 6 3 3 50 2 1 -
Karatas 12 8 4 33,3 2 2 -
Kozan 3 2 1 33,3 - 1 -
Seyhan 8 5 3 37,5 3 0 -
Yiregir 95 55 40 42,1 25 15 -
Toplam 132 78 54 40,9 35 19 -
Tablo 3. Adana yéresi sigirlarinda brusellozis seropozitifliginin yerlesim yerlerine gore dagilimi
Yerlesim Ornek Seropozitiflik titreleri
Yeri Sayisi Negatif | Pozitif % 1/40 1/80 1/160 1/320 1/640 | 1/1280
Ceyhan 8 8 - - - - - - - -
Karaisali 6 6 - - - - - - - -
Karatag 12 12 - - - - - - - -
Kozan 3 3 - - - - - - - -
Seyhan 8 8 - - - - - - - -
Yiregir 95 91 4 4,16 1 - - - -
Toplam 132 128 4 3,03 1 - - - -

Mikroaglutinasyon testi ile B. abortus antikorlari arastinlan 132
serum orneginin 4'tinde (%3,03) 1/40 ve Uzeri titrelerde seropozi-
tiflik saptandi. Seropozitiflik saptanan 4 serum érneginin antikor
titreleri 3'Unde (%75;1/40), 1'inde (%25;1/80) olarak saptandi
(Tablo 3).

Toxoplasma gondii igin seropoxzitiflik sirasiyla 1-3 yas grubunda
(%62,16); 3 yas ve Uzeri sigirlarda (%32,43) ve bir yasindan kiglik
sigirlarda (%5,40) oranlarinda belirlendi. Listeria monocytogenes
icin seropozitiflik 1-3 yag grubunda (%55,55) ve 3 yagindan buyuk-
lerde (%35,18), bir yasindan kictk sigirlarda ise daha dustk
oranda (%9,25) tespit edildi. Brucella abortus igin seropozitiflik
bir yasindan kiguklerde negatif bulunurken, 1-3 yas grubunda
(%75) ve 3 yasindan buytklerde (%25) olarak saptandi (Tablo 4).
Toxoplasma gondii, L. monocytogenes ve B. abortus igin yas
gruplan arasinda seropozitiflik yéninden istatistiki bir farkin
olmadigi tespit edildi (p>0,05) (Tablo 4).

Test edilen toplam 132 serum &rnedinin 1'inde (%0,75) T. gondii,
L. monocytogenes, B. abortus; 3'inde (%2,27) T. gondii ve B.
abortus; 36'sinda (%27,2) T. gondii ve L. monocytogenes seropo-
zitif olarak tespit edilirken; L. monocytogenes ve B. abortus'un
ayni hayvanda birlikte gorildigu serum drneklerine rastlanmadi.
Ayrica sadece B. abortus'un bulundugu serum &rneklerine rast-
lanmazken, 17 6rnekte (%12,8) sadece L. monocytogenes, 34
ornekte (%25,75) sadece T. gondii seropozitifligi tespit edildi.
Toplam 41 (%31,06) serum 6rneginde ise ¢ enfeksiyon yénin-
den seropozitiflige rastlanmadi (Sekil 1).

TARTISMA

Toksoplazmozis, listeriozis ve brusellozis, insan ve hayvan sag-
igini etkileyen zoonoz kékenli enfeksiyonlardir. Sigirlarda, kli-
nik olarak akut enfeksiyonlar disinda, brusellozis ve listeriozis
icin abortus ve infertilite, toksoplazmozis icin de kongenital



Yagci Yucel ve ark.

94

Turkiye Parazitol Derg

Sigirlarda Brusellozis, Listeriozis ve Toxoplasmozis 2014, 38:91-6
Tablo 4. Adana yéresi sigirlarinda T. gondii, L. monocytogenes ve B. abortus seropozitifliginin yas araligina gére dagilim.
<1 yas grubu 1-3 yas grubu >3 yas grubu
Etkenler
n % n % n % p
T. gondii 4 5,40 46 62,16 24 32,43 p>0,05
L. monocytogenes 5 9,25 30 55,55 19 35,18 p>0,05
B. abortus 0 0 3 75 1 25 p>0,05

Listeria

&

Toxoplasma

Sekil 1. Adana yéresi siirlarinda toxoplazmozis, listeriozis ve
brusellozisin birlikte gérilme sikhigi

enfeksiyonlarin gézlendigi, bunun diginda énemli bir semptom
tespit edilmedigi bildirilmektedir (6, 16). Bu calismada, ¢alisma
grubundaki sigirlarin bulundugu ahirlarda abortus ve dél tuta-
mama anamnezinin disinda herhangi bir klinik bulguya rastlan-
mamistir.

Sigirlarda toksoplazmozis subklinik seyreden bir hastaliktir. Bazi
akut enfeksiyonlarda hafif vicut sisi artigi, dksirlk, solunum
glicligu, kaslarda titreme, bas sallama, depresyon gibi karekte-
ristik olmayan genel bozukluklar gérilebilir (1, 17). Bu nedenle,
subklinik enfeksiyonlarin teshisinde bazi serolojik ydontemlerden
yararlanilmaktadir. Tirkiye'de sigir toksoplazmozisi Uzerine
yapilan ¢alismalarda ¢ok kullanilan (10, 18, 19) ve altin standart
olarak nitelendirilen SFDT bu c¢alismada sigirlarda toksoplaz-
mozisin belirlenmesinde kullaniimigtir. Tirkiye'de farkl cins ve
yas gruplarina ait sigir populasyonlar Uzerine yapilan calisma-
larda, T. gondii % 27,61-70,49 arasinda tespit edilmistir (14). Bu
calismada SFDT testi ile saptanan seropozitiflik orani (%56,06);
Kirikkale (%53) (14) ve Nigde'den (%58) (20) bildirilen oranlarin
arasinda, Elazig’'dan (%70,49) (21) bildirilen orandan daha
dustk; Kirikkale’den bildirilen diger bir calismadan (%41,6)
daha ylksek kaydedilmistir (19). Bu durum seroprevalans calis-
malarinin farkli bélgelerde ve farkli yillarda yapilmis olmasina
baglanabilir.

Toxoplasma gondii seropozitifliginin sigirlarda yasla birlikte
kismen arttigi, Elazig’'da bir yasin Gizerindekilerde (21), Aydin'da
ise 3 yas ve Uzerindekilerde yiksek oranda gorildugu bildiril-
mistir (18). Bu calismada, T. gondii seropozitifliginin 1-3 yas
grubunda yiksek oranda (%62,16) tespit edilmesi bu bulgular
dogrulamaktadir.

Turkiye'nin degisik bdlgelerinde farkl serolojik testlerle farkli
cins ve yas gruplarina ait sigir populasyonlari Uzerine yapilan

calismalarda, L. monocytogenes'in prevalansi ELISA ile %28,4-
92,6 (12, 22), Osebold yontemi ile %37-44,9 arasinda belirlenmis-
tir (12, 14, 22, 23). Bu ¢alismada, tespit edilen seroprevalans
(%40,9), ayni yontemle Kirikkale (%37) (14), Ankara (%44,9) (22) ve
Bursa'dan (%48,3) (12) bildirilen seroprevalans oranlarina oldukca
yakindir. Listeriozisin her yas ve cinsiyetteki hayvanlar etkileyebi-
lecedi, ancak gen¢ hayvanlarda (24), &zellikle ilk 3 yas grubu
sigirlarda fazla gérilebilecedi bildirilmektedir (12, 25). Bu ¢alis-
mada, en ylksek seropozitiflik 1-3 yas grubunda (%55,55) tespit
edilmistir. Seropozitiflik oranlarindaki farkliligin, degisik cografik
bolgelerde farkli cins ve yas grubundaki sigir populasyonlari
Uzerinde yapilan serolojik testlere bagl olarak degisebilecegdi
disUnulebilir.

Sigirlarda listeriozisin genellikle kis aylarinda silajla beslenme
sonucu veya bazi stress faktorlerine bagli olarak daha sik ortaya
ciktigr ve etkiledigi hayvan turlerine baglh olarak semptom olus-
turmasina ragmen, asemptomatik tasiyici sigirlanin hastaligin
prevalansinda &nemli rol oynayabilecegi; hasta hayvanlar ve
portorlerin gaita, idrar, sit, burun ve goz akintilar, aborte fotus-
lar gibi atiklarin énemli rol oynadigi bildirilmistir (26). Ayrica
sigirlara fazla miktarda silaj verilmesi, uygun sartlarda hazirlan-
mayan toprak ile kontamine silajlarin verilmesi de hastalik olustu-
rabilir (12, 27). Bu ¢alismada, kuru ve taneli yem verilenlerle, silaj
verilen sigirlardan toplanan serum &rnekleri arasinda seropozitif-
lik yontinden belirgin bir farkhlik dikkati cekmemistir. Ancak bu
durum kullanilan silajin kaliteli (pH<5,5) olmasina ve sadece
silajla beslenmenin seroporzitiflik Uzerinde etkili olamayacagd
kanisini dogurmustur. Ayrica calisma kapsamindaki sigirlarda
saptanan (%40,9) oraninda tespit edilen seropozitifligin, asemp-
tomatik tasiyici sigirlarin varligina ve diger faktérlere bagl olarak
(26, 27) meydana gelmis olabilecegini, bunun sonucu olarak
hastaligin kontrol altina alinamamasi ve énlenememesini de akla
getirmektedir.

Kiglk ruminantlarda ve sigirlarda brusellozisin tanisinda en ¢ok
kullanilan serolojik testler KFT, RBPT ve SAT'dir. Ancak, SAT'in bir
modifikasyonu olan MAT uygulama kolayligi ve guvenilirligi
nedeniyle brusellozisin ulusal kontrol ve eradikasyon programla-
rinda kullanilmasi énerilmistir (8). Bu calismada da B. abortus
antikorlarinin belirlenmesinde MAT kullanilmigtir.  Turkiye'de
farkli serolojik testlerle farkli cins ve yas gruplarindaki sigir popu-
lasyonlari Gzerine yapilan calismalarda B. abortus'un prevalansi;
RBPT ile (%0,92-56,4) ( 10, 28-32), MAT ile (%19-66,03) (14, 33, 34)
SAT (%5,93-43,6) (32, 34-36) ve ELISA ile (%39,45) (34) oraninda
saptanmustir. Tlrkiye genelinde yapilan bir serosurvey calisma-
sinda RBPT ile Adana ilindeki sidirlarda brusellozis saptanama-
masina ragmen (30), bu calismada MAT ile sigirlarda (%3,03)
oraninda pozitiflik saptanmisgtir. Bu oranin, énceki caligmalarda
(10, 14, 28-36) MAT (%19-66,03) ve SAT (%5,93-32,92) ile tespit
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edilen seroprevalans oranlarindan disik, RBPT (%0,92-56,4) ile
saptanan oranlar arasinda oldugu gorilmektedir. Bu farkliliklarin
nedeni, degisik cografik bolgelerde farkli cins ve yas grubundaki
sigir populasyonlar Gzerinde yapilan serolojik testlere, bazi ¢alig-
malarin sadece atik yapan hayvanlarin kan serumlari Gzerinde
yapilmis olmasina, hayvanciligin aile tipi isletmelerde yapilmasi-
na, hayvan hareketlerinin kontrol edilememesine, enfekte hay-
vanlarin slri icindeki varligina ve asilama programlarinin etkili
olmamasina baglanabilir.

Sigirlarda birlikte gérilme siklidi; brusellozis ve toksoplazmozis
icin (%13,9) (10); brusellozis, listeriozis ve toksoplazmozis igin
(%5); brusellozis ve listeriozis icin (%4); brusellozis ve toksoplaz-
mozis igin (%7); listeriozis ve toksoplazmozis igin (%13) olarak
kaydedilmistir (14). Bu calismada tespit edilen toksoplazmozis,
listeriozis ve brusellozis orani (%0,75) ile toksoplazmozis ve bru-
sellozis orani (%2,27), Kars'tan (10) bildirilen oranlardan (%5, %7
ve %13,9) dustk bulunmustur (Sekil 1). Ayrica, calismamizda tes-
pit edilen toksoplazmozis ve listeriozisin birlikte gérilme sikhd
(%27,2) Kirikkale yoresinden bildirilenden (%13) daha yiksektir.
Buna karsilik, ayni yoreden bildirilen listeriosis ve brusellozis
pozitifligi (%4) bu ¢alismada tespit edilememistir (14).

SONUC

Bu calisma ile Adana ydéresinde sigirlarda ilk kez serolojik yon-
temlerle L. monocytogenes varlidi ortaya konulmus; toksoplaz-
mozis seropozitifligi brusellozis ve listeriozise gore yiksek bulun-
mustur. Ayrica abort etkeni olarak da bilinen bu hastaliklarin ayni
hayvanda birlikte gorilme sikligi en yiksek oranda T. gondii ve
L. monocyotogenes icin tespit edilmistir.
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Istanbul Universitesi Istanbul Tip Fakiiltesi'nde 25 Yillik Intestinal
Parazit Prevalansi: Retrospektif Bir Calisma

Twenty-Five years of Intestinal Parasite Prevalence in Istanbul University,

Istanbul Faculty of Medicine: A Retrospective Stu

Hayriye Kirkoyun Uysal', Ozer Akgiil', Sevim Purisa?, Yasar Ali Oner’

listanbul Universitesi istanbul Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali Parazitoloji Bilim Dali, istanbul, Ttirkiye
?stanbul Universitesi istanbul Tip Fakiltesi, Biyoistatistik ve Tip Bilisimi Anabilim Dali, istanbul, Turkiye

OZET

Amag: Bu calisma, Avrupa ve Asya'nin ortak cografik 6zelliklerine sahip olan istanbul ilinde bulunan istanbul Universitesi istanbul Tip
Fakultesi hastanesindeki 25 yillik intestinal parazit prevalansinin belirlenmesi amaciyla yapilmistir.

Yéntemler: Ocak 1988-Aralik 2012 tarihleri arasinda istanbul Universitesi istanbul Tip Fakiiltesi hastanesine bagvuran 111,889 olguya ait
digki drnekleri nativ-lugol ve formol-eter konsantrasyon teknigi ile mikroskobik olarak incelenmis, olgularin perianal bélge incelenmesinde
ise selofan bant tekniginden yararlanilmistir.

Bulgular: Calismamizda, intestinal parazit prevalansi %5 (5486/111,889) olarak hesaplanmistir. En sik saptanan 4 tir sirasiyla, Giardia
intestinalis (%62), Enterobius vermicularis (%16), Ascaris lumbricoides (%7) ve Blastocystis hominis (%6) olarak belirlenmistir. 2000 yili dncesi
ve sonrasi kargilastinldiginda, 2000 ve sonrasinda saptanan intestinal parazit prevalansinda anlamli bir azalma oldugu belirlenmistir (p<0,001).
Sonug: Genel intestinal parazit prevalansinin; Turkiye'nin geneline kiyasla Marmara bélgesinde bulunan hastanemizde distk olmasi ve 2000'li
yillarda bu oranin giderek azalmasinda, sosyoekonomik kosullarin dnemli rol oynadigi disiinilmektedir. Paraziter hastalik kontroliindeki
basarinin artmasi, bu konuda daha ileri caligmalarin yapilmasini gerekli kilmaktadir. (Turkiye Parazitol Derg 2014; 38: 97-101)

Anahtar Sézciikler: intestinal parazitler, prevalans, istanbul
Gelis Tarihi: 22.08.2013 Kabul Tarihi: 25.12.2013

ABSTRACT

Objective: The aim of our study is to determine the general intestinal parasite prevalence in istanbul University istanbul Faculty of Medicine
Hospital, which is located in European and Asian geographical features of Turkey.

Methods: Between January 1988 and December 2012, a total of 111,889 stool samples from patients who were admitted to the istanbul
University istanbul Faculty of Medicine Hospital were examined microscopically by using native lugol and formalin-ether concentration
technique; in addition, the cellophane tape test technique was used to examine the perianal area.

Results: The prevalence of intestinal parasites was found to be 5% (5486/111,889) in istanbul. Giardia intestinalis was the leading parasite
(62%), and the prevalence of the rest of the intestinal parasites was as follows: Enterobius vermicularis, Ascaris lumbricoides, and Blastocystis
hominis: 16%, 7%, and 6%, respectively. Between 2000 and 2012, a highly significant reduction in general parasite prevalence was determined,
compared to the 1988 and 2000 time period (p<0.001).

Conclusion: Socio-economic conditions might be related with the both the lower prevalence of intestinal parasites in our hospital, which is
located in Marmara region, and the steady decrease of the prevalence ratio in the 2000s. The results indicate the necessity of further studies
to develop effective parasitic disease control measurements. (Turkiye Parazitol Derg 2014; 38: 97-101)

Key Words: Intestinal parasites, prevalence, istanbul
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intestinal paraziter infeksiyonlar, kozmopolit yayilim gostermesi
ve Dinyadaki en yaygin infeksiyonlardan biri olmasi nedeniyle
toplum saghgr agisindan énemli bir sorundur. Dinyada 3,5 milyar
insanin intestinal parazitler ile infekte oldugu ve bunlarin bayik
bir kisminin pediatrik vakalar oldugu bildirilmektedir (1-3).
intestinal parazit prevalansi toplumlarin, sosyoekonomik duru-
mu, hijyen ve egitim diizeylerine bagl olarak degismektedir.
GUnUmUzde, ekonomi, teknoloji ve egitim alanlarinda gercekle-
sen gelismelere ragmen paraziter hastalk prevalansinda bir

gerileme gorilmedigi, hatta bazi endemik bodlgelerde bu oranin
%90'lara ulastigi bildirilmektedir (4, 5).

Gelismekte olan ulkeler arasinda yer alan Tirkiye'de, intestinal
parazit infeksiyonlar morbidite ve mortalite oranlar nedeniyle
dnemlibir halk saghgi sorunu olarak kabul edilmektedir. Ulkemizde,
parazit prevalansini saptama amaciyla belirli cografi bdlgelerde
yapiimis calismalar, paraziter infeksiyonlara karsi olusturulacak
etkin koruma ve tedavi stratejilerinin gelistirilmesi yéninden
onem tasimaktadir (6, 7). Calismamizda, Avrupa ile Asya kitalan
Uzerinde kurulu, Turkiye'nin en gelismis ve kalabalik kenti olan
Istanbul ilindeki Istanbul Tip Fakiiltesi hastanesinde saptanan
intestinal parazitlere ait, 25 yili kapsayan epidemiyolojik verilerin
retrospektif olarak degerlendirilmesi amaglanmustir.

YONTEMLER

Bu calisma, Ocak 1988-Aralik 2012 tarihleri arasinda, istanbul
Universitesi Iistanbul Tip Fakiiltesi hastanesi Parazitoloji Bilim Dali
laboratuvarina bagvuran olgular tzerinde yurGtilmastir. Calismaya,
Istanbul Tip Fakiiltesi hastanesinin kliniklerine cesitli gastrointestinal
sikayetler nedeniyle bagvuran 111,889 olguya ait diski ve selofan
bant érekleri dahil edilmistir. Calismaya dahil edilen tim olgulara
ait demografik verilere, calisma slresinin uzunlugu nedeniyle erisi-
lememistir. Retrospektif olarak planlanan caligmamizda, muayene
materyalleri sadece klinisyenlerden gelen istekler dogrultusunda
incelendiginden yerel etik kurula bagvurulmamistir.

istanbul Universitesi Istanbul Tip Fakiiltesi Parazitoloji Bilim Dali
laboratuvarina gdnderilen tim muayene maddeleri &ncelikle
makroskobik olarak incelenmektedir. Ancak ¢aligmamizda bu
veriler, istatistiksel olarak anlamli bir fark saptanamamasi nedeni
ile paylasiimamistir. Digkilarin mikroskobik incelenmesinde ise,
nativ-lugol ve formol-eter konsantrasyon yontemleri uygulanmis,
hazirlanan preparatlar igik mikroskobunun 10x ve 40x biyltmeye
sahip objektifleri altinda incelenmistir. Mikroskobun 40x buyit-
meye sahip objektifi ile bir alanda 5 veya daha fazla sayida
Blastocystis hominis goérilen drneklerde, bu parazit infeksiyon
etkeni olarak kabul edilmis ve preparat pozitif olarak degerlendi-
rilmistir. Ayrica, perianal bélgenin incelenmesi amaci ile selofan
bant yéntemi uygulanmistir (8, 9).

istatistiksel analiz

Tim sonuclara ait istatistiksel analizler, SPSS ver. 21,0 kullanilarak
ki-kare testi ile gergeklestirilmis ve anlamhlik sinir p<0,05 olacak
sekilde ¢ift yonli olarak kabul edilmistir.

BULGULAR

Calismamizda, intestinal parazit prevalansi %5 (5486/111,889)
olarak bulunmustur. Retrospektif olarak incelenen 25 yila ait;

gelen, pozitif ve negatif olarak dederlendirilen materyal sayilar,
pozitiflik oranlar ve 1988 - 1999 yillari arasi ile 2000 - 2012 yillari
arasl iki dénemin pozitiflik oranlarinin kargilagtinlmasina ait veri-
ler Tablo 1'de gosterilmistir. 2000 yili dncesi ve sonrasi dénem
karsilastinldiginda saptanan parazit prevalansinin, 2000 yilindan
sonraki dénemde, dnceki déneme gére anlamli olarak azaldidi
belirlenmis (p<0,001) ve ilgili veriler Tablo 2'de gésterilmistir.

Saptanan parazitlerin tirlere gére dagiim ve oranlan Tablo 3'de
gosterilmistir. Giardia intestinalis (%62) en yaygin saptanan para-
zit olarak bulunmus, onu sirasiyla Enterobius vermicularis (%16),
Ascaris lumbricoides (%7), Blastocystis hominis (%6), Taenia sagi-
nata (%3), Trichuris trichiura (%2), Entamoeba histolytica/dispar
(%2), Hymenolepis nana (%2) ve Dicrocoelium dendriticum
(%0,13) izlemistir (p<0,001).

Calismamizda en sik saptanan 4 parazite (Giardia intestinalis,
Enterobius vermicularis, Ascaris lumbricoides, Blastocystis
hominis) ait prevalans verileri, 1988 - 1999 ve 2000 - 2012
dénemlerinde ayri olarak incelenmis ve 2000 yili sonrasinda

Tablo 1. Calismaya dahil edilen materyallerin yillara gére dagilimlan

Toplam SParazit Parazit o
Saysi Sa |s¥ Sa |g:
y y
1988 5095 467 4628 %9
1989 6327 665 5662 %11
1990 6171 667 5504 %11
1991 5220 437 4783 %8
1992 5154 365 4789 %7
1993 4718 418 4300 %9
1994 3419 181 3238 %5
1995 3122 170 2952 %5
1996 3545 146 3399 %4
1997 3207 158 3049 %5
1998 4781 141 4640 %3
1999 4955 153 4802 %3
2000 3955 173 3782 %4
2001 2406 135 2271 %6
2002 2005 78 1927 %4
2003 3141 48 3093 %2
2004 4098 69 4029 %2
2005 4098 68 4030 %2
2006 2642 39 2603 %1
2007 4510 177 4333 %4
2008 5581 125 5456 %2
2009 7116 166 6950 %2
2010 7350 85 7265 %1
2011 6058 211 5847 %3
2012 3215 144 3071 %4
Toplam 111889 5486 106403 %5
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belirlenen parazit prevalansindaki azalmaya en yuksek olasilikla
sebep olan etken belirlenmeye calisilmistir. Tablo 4'de gdsteril-
digi gibi, bu azalmanin yiksek oranda Giardia intestinalis kay-
nakli oldugu, bu etkeni sik saptanan diger 3 tirin izledigi
belirlenmistir (p=0,005).

TARTISMA

Gelismekte olan Ulkelerde goézlenen ve ciddi saglik sorunlarina
yol acan intestinal parazitlerinin prevalansi degiskenlik goster-
mekte ve bu prevalans oranlarinin %30 ile %60 arasinda degistigi
bildiriimektedir. Gelisgmekte olan Ulkelerde saptanan ve gelimisg
Ulkere kiyasla ylksek olan bu oranlarin temelde cografik ve sos-

Tablo 2. Pozitif saptanan 6rneklerin yillara goére dagilimina ait
istatistiki veriler

Pozitif Negatif
Saptanan Saptanan
Ornek Ornek
Sayisi (%) Sayisi (%) |p Degeri*
1988-1999 o o
Yillari Arasi Dénem 3968 (%7,1) | 51746 (%92,9)
2000-2012 o o
Yillari Arasi Dénem 1518 (%2.7) | 54657 (%97.3)
Toplam 5486 106403

* p degeri ki-kare testi ile hesaplanmistir. Pozitif olarak degerlendirilen
drnekler icin Rolatif Risk degeri 2,64 olarak bulunmustur (RR=2,64)

Tablo 3. Pozitif drneklerdeki intestinal parazitlerin tirlere gére
dagilimi (5486/111,889)

Pozitif Negatif
Saptanan | Saptanan
Ornek Ornek
Sayisi (%) | Sayisi (%) | p Degeri
Giardia intestinalis 3391 62 p<0,001
Enterobius vermicularis 870 16
Ascaris lumbricoides 409 7
Blastocystis hominis 306 6
Taenia saginata 169 3
Trichuris trichiura 128 2
Entamoeba
histolytica/dispar 12 2
Hymenolepis nana 94 2
Dicrocoelium dendriticum 7 0,13
Toplam 5486 - -

yoekonomik faktorler ile iligkili oldugu distndlmektedir (10).
Ayrica, intestinal parazitlerin saptanmasi ve identifiye edilmesin-
de PCR gibi molekiler yontemlerin kullaniimasi, hem paraziter
hastalik kontroliinde daha etkin kararlar vermeyi hem de parazi-
tin epidemiyolojisine iliskin daha net bir bakis agisi kazanilmasini
saglayabilecektir (11).

Gunumuzde intestinal parazitlerinin yayginligi toplumlarin gelis-
mislik duzeylerinin bir belirteci olarak kabul edilmektedir. Son
yillarda yapilan konu ile ilgili literatlrler gézden gegirildiginde,
intestinal parazit prevalansinin; Libnan’'da %12,4, Nepal'de %44
ve Arnavutluk'ta ise %66,1 oldugu gorilmektedir (11-13).
Brezilya'nin distik sosyoekonomik diizeye sahip Diamantina bol-
gesinde, okul 6ncesi dénem c¢ocuklarinda yapilan calismada,
intestinal parazit prevalans orani %27,5 olarak belirlenmis ve bu
infeksiyonlarin bolge icin bir saglik sorunu oldugu bildirilmistir
(14). iran’da 962 olgunun dahil edildigi calismada ise prevalans
orani %9,1 olarak belirlenmistir (15). Ulkemizde, cocuklarda intes-
tinal parazitoz prevalansi ve sosyoekonomik durum iligkisinin
incelendidi bir calismada, genel parazit prevalansi %23,9 olarak
saptanmis, en sik belirlenen parazit tirinin Giardia intestinalis
oldugu ve parazitlerin siklikla gelismemis ile gelismekte olan
bolgelerde tespit edildigi bildirilmistir (16).

Gelismekte olan dlkeler sinifinda olan Tirkiye'de yapilmis ¢alis-
malarda, intestinal parazit prevalansinin gérece yiksek oldugu
belirlenmistir. Ulkemizde, toplum kokenli olarak planlanan ve
genis bir alanda yiritilen bir ¢alismada prevalans oraninin
%41,4 oldugu belirlenmistir (17). Ulkemizin dogusunda yer alan
Sivas ilinde toplumdan alinan érekler ile gerceklestirilen bir
diger ¢alismada ise prevalans oraninin %37,2 oldugu goérilmekt-
dir (18). Van'daki ilkdgretim okulu égrencilerinde saptanan intes-
tinal parazit prevalansi %64,4 olarak belirlenmis ve bu ylksek
oran hijyen kurallarina uyulmama ve dustk sosyoekonomik duru-
ma sahip olma gibi nedenler ile iligkilendirilmistir (19).

Genel olarak Glkemizin bati bélgelerinde saptanan parazit preva-
lans oranlan dogu bdlgesine gére daha dusik seyretmektedir.
izmir'de 2008 ve 2010 yillarinda yapilan calismalarda bu oran
sirastyla, %25,6 ve %9,3 olarak belirlenmistir (20, 5). Calismamizin
yapildigi Marmara bélgesinde énceki yillarda yapilan calismalar-
da saptanan intestinal parazit prevalans oranlari farklilik goster-
mektedir. Marmara bdlgesinde yapilan 8 ve 4 yillik periyotlar
iceren ¢alismalarda, parazit prevalans oranlar sirasiyla %8,14 ve
%5,9 olarak belirlenmistir (21, 22). 2010 yilinda yayimlanan 10
yillik bir sirecte toplamda 27,664 digski drneginin incelendidi bir
calismada bu oran %4 olarak belirlenmistir (23). Ulkemizde,
Isparta ilinde 2004 yilinda ve Bursa ilinde 2006 yilinda yapilan
caligmalarda parazit prevalanslari sirasiyla, %9,6 ve %4,27 olarak

Tablo 4. 2000 ve sonraki dénemde, pozitif saptanan 6rneklerde genel parazit prevalansinda gézlenen azalmaya ait verilerin etken

bazindaki istatistiki degerlendirmesi

G. intestinalis E. vermicularis A. lumbricoides B. hominis

n % n % n % n %
1988-1999 Yillari Arasi Dénem 2,054 70 487 16,6 217 74 177 6
2000-2012 Yillari Arasi Dénem 1,337 65,5 383 18,8 192 9.4 129 6,3
Toplam 3391 870 409 306
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belirlenmis ve konu ile ilgili yapilan iki calismada da ayni bolge-
lerde daha 6nceki yillara gére parazit prevalansinda bir azalma
oldugu belirtilmistir (24, 25). Calismamizda istanbul ili igin sapta-
nan %5'lik genel parazit prevalansinin, tlke geneli ile karsilagtinl-
diginda daha duslk ve dnceki literatir verileri ile de paralellik
gosterir nitelikte oldugu tespit edilmistir. Ozellikle 2000 ve son-
raki yillar degerlendirildiginde, oranlarnin anlaml sekilde azalma
egilimde oldugu gorilmis ve bu azalmanin hijyen ve sanitizas-
yon kurallarina olan uyumun artmasi ile iliskili olabilecegi disu-
nUlmastar.

Son yillarda yapilan bir calismada, &zellikle cocuk yas grubunda
gorilen intestinal parazit infeksiyonlarindaki risk faktorleri arasti-
rlmis ve prevalansin yiksek oranda parazitin tirine bagli olarak
degistigi belirlenmistir (26). Calismamizda Giardia intestinalis,
%62 gibi yiiksek bir oranla en sik saptanan parazit olarak deger-
lendirilmistir. Bu parazitin prevalansi gelismis Glkelerde %2-5 ara-
sinda degisirken, gelismekte olan Ulkelerde bu oranin %20-30
dolaylarinda seyrettigi bildirilmektedir (27). italya'daki bir preva-
lans calismasinda, Giardia intestinalis en sik saptanan parazit
olarak tespit edilmis ve genel prevalansinin %1,8 oldugu rapor
edilmistir. Ayni ¢alismada, selofan bant yontemi ile saptanan
Enterobius vermicularis'in en sik saptanan ikinci parazit oldugu
belirtilmistir (28). Calismamizda %16'lik bir prevalans orani ile
saptanan Enterobius vermicularis ile ilgili Glkemizde &zellikle epi-
demiyolojik perspektifte yapilmig calismalarin yetersizligi nede-
niyle bu parazitin gercek prevalansini belirlemek oldukca giictir.
Calismamizda Gglincl siklikta saptanan Ascaris lumbricoides son
yillarda giderek azalan bir dagilim goéstermis, Turkiye'nin cesitli
bolgelerinde yapilan galismalarda prevalansin %0,01 ile %16 ara-
sinda degistigi gorulmistir (23). Patojenitesi ile ilgili spekilas-
yonlar bulunan Blastocystis hominis ise calismamizda dérdinci
siklikta saptanmistir. Calismamizda, son 5 yilda Blastocystis homi-
nis prevalansinda gorilen artisin en olasi sebebi ise bu parazitin
40x blyutme altindaki bir alanda 5 veya daha fazla sayida saptan-
masi durumunda patojen kabul edilmesini 6neren c¢alismalarin
sayica artig gostermesi olarak agiklanabilir.

SONUC

Sonug olarak, Turkiye'nin geneline kiyasla, Avrupa ve Asya’nin
cografi dzelliklerine sahip istanbul ilindeki intestinal parazit
prevalansi dustik gorilmektedir. Bu durumun en olasi sebeple-
ri, toplum sagligina yonelik alt yapi ¢calismalarinin tamamlanma-
s, yeterli miktarda temiz icme ve kullanma suyunun saglanmasi,
kanalizasyon sebekelerinin yeniden dizenlenmesi olarak sayila-
bilir. Bireysel olarak hijyen kurallarina olan uyum ile ters orantili
olarak yayilan Giardia intestinalis ve Enterobius vermicularis
gibi parazitler varliklarnini strdirse de, bu etkenlerin prevalans-
larinda son yillardan goézlenen azalma ve Ascaris lumbricoides,
Trichuris trichiura, Dicrocoelium dendriticum gibi parazitlerin
kismen de olsa ortadan kalktiginin belirlenmesi umut verici bir
gelismedir.

Etik Komite Onayri: Calismamizin retrospektif tasarimindan
dolayi etik komite onayr alinmamustir.
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ABSTRACT

Objective: In this study, we aimed to determine the parasite species carried by hamsters and rabbits purchased from some commercial pet
shops in Turkey.

Methods: For this purpose, the fecal samples of clinically healthy Syrian hamsters, dwarf hamsters, and crossbred rabbits were collected
from 22 pet shops randomly selected in Ankara and Kirikkale provinces, located in Central Anatolia Region of Turkey. The fecal samples were
examined with centrifuge flotation technique using saturated salt solution.

Results: Parasitic infection rate was 57.5% in dwarf hamsters, 54.9% in Syrian hamsters, and 56.3% in crossbreed rabbits. Trichurid eggs were the
most prevalent parasite in the feces of Syrians hamsters (28.1%). The other parasites of Syrian hamsters were as follows: Eimeria spp. oocysts
(15.4%) and the eggs of H. nana (11.2%), Syphacia spp. (11%). and Aspiculuris spp. (5.6 %). Only trichurid eggs were observed in the fecal
samples of dwarf hamsters (51.5%). Oocysts of Eimeria spp. (52.7%) and the eggs of P ambiguus (3.6%) were detected in the feces of rabbits.
Conclusion: Within the scope of this study, the detection of H. nana eggs, a zoonotic parasite, in the feces of Syrian hamster was quite
remarkable for public health. (Turkiye Parazitol Derg 2014; 38: 102-5)
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OZET

Amag: Bu calismada petshoplarda satilan hamster ve tavsanlarda bulunan parazit tirlerinin belirlenmesi amaclanmistir.

Yéntemler: Ankara ve Kirikkale'de rastgele secilen 22 petshopta bulunan klinik olarak saglikli gérinimli Syrian hamster, clice hamster ve
tavganlardan digki drnekleri toplanmistir. Digki drnekleri doymus tuzlu su kullanilarak santrifij flotasyon yontemi ile incelenmistir.

Bulgular: Clice hamsterlerin %57,5'inin, Syrian hamsterlerin %54,9'unun, tavsanlarin ise %56,3'Unin parazitlerle enfekte oldugu bulunmustur.
Diski incelemesi sonucunda Syrian hamsterlerde Trichurid tipte yumurta (%28,1) en yaygin olarak saptanmistir. Bunu sirasiyla Eimeria spp.
oocysti (%15,4), H.nana (%11,2), Syphacia spp. (%11) ve Aspiculuris spp. (%5,6) yumurtasi izlemistir. Clice hamsterlerde yanlizca trichurid
tipte yumurta gdzlenmistir (%51,5). incelenen tavsan diskilarinda ise Eimeria spp. oocystleri (%52,7) ve Pambiguus yumurtalari (% 3,6) tespit
edilmistir.

Sonug: Bu calismada Syrian hamsterlerin digskisinda H.nana yumurtasinin tespiti halk saghgi bakimindan oldukga énemlidir.

(Turkiye Parazitol Derg 2014; 38: 102-5)
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INTRODUCTION

Rabbit and hamster began to be cared at home as a hobby as
did other pet animals such as cat and dog. In Turkey, various pet
mammals are cared at home by owners. Hamster and rabbit
species are preferred by children due to easy care. Hamsters and
rabbits may harbor some parasites. One of them, Eimeria spp.,
is an intracellular protozoon that infects intestinal epithelia of
hosts, except Eimeria stiedae, which infects bile duct epithelia of
rabbits. The life cycle of Eimeria spp. is direct. Oocysts are
passed with host feces and infective for hosts after sporulation in
the environment. Transmission is by fecal-oral route (1).

Syphacia and Aspiculuris spp. are morphologically similar nem-
atodes belonging to the Oxyuroidea superfamily. These nem-
atodes are common in the intestinal lumen of rodents. The life
cycle of Syphacia and Aspiculuris spp. is direct. Aspiculuris spp.
eggs are passed in the feces, unlike in Syphacia spp., the eggs
of which are deposited on the perianal region of the host. Eggs
are embryonated in the environment (Aspiculuris spp.) or on the
perianal region (Syphacia spp.) (2). Infection by ingestion of
infective eggs, and retroinfections may also occur in Syphacia
spp. Passalurus ambiguus, the other member of the Oxyuroidea
superfamily, is the common pinworm of rabbits. Adult parasites
inhabiting the cecum and colon produce embryonated eggs,
which are infective when passed (1).

Capillaria and Trichuris spp. are belonging to the Trichuroidea
superfamily. Several Capillaria species occur in the gastrointesti-
nal or urinary tracts of mice and rats. Trichuris species live in the
cecum and colon of hosts. The life cycle of these nematodes is
direct. Eggs are embryonated when passed, are oval and brown
with a thick shell, and have bipolar plugs, called characteristic
trichurid eggs (1).

Hymenolepis nana (Syn. Rodentolepis nana) is also known as
the dwarf tapeworm of mice. It is a member of the family
Hymenolepididae. The tapeworm occurs in the small intestines
of rodents. H. nana is the only cestode species to be transmit-
ted directly, since the eggs passed in the feces of the definitive
host are infective to another definitive host. Indirect transmis-
sion also occurs in the H. nana life cycle (2). Infective larvae
develop in some intermediate hosts as grain beetles, flour
beetles, and fleas. The definitive host becomes infected by
ingestion of the infected insects. Another way of infection is
autoinfection (1).

There are only limited reports on parasites of pet shop rodents
(3-6) and rabbits (7). To the authors’ knowledge, any data was
found parasitic diseases of pet rodents and rabbits in Turkey. We
aimed to determine parasites species carried by hamsters and
rabbits in some pet shops in Turkey.

METHODS

In this study, the fecal samples of clinically healthy Syrian ham-
sters (n: 71), dwarf hamsters (n: 33), and crossbred rabbits (n: 55)
were collected from 22 different pet shops randomly selected in
Ankara and Kirikkale, located in the Central Anatolia Region of
Turkey between September 2009-March 2010. The fecal samples
were taken from animals provided by different breeders. Each
animal was put in separate cages, and the feces samples were
taken from individual animals from their droppings. The feces
samples were examined by centrifuge flotation technique using
saturated salt solution in the Parasitology Laboratory of Kirikkale
University Faculty of Veterinary Medicine by using light micro-
scope (8).

RESULTS

Parasitic infection rate was 51.5% of dwarf hamsters (17/33),
54.9% of Syrian hamsters (39/71), and 56.3% of crossbred rabbits
(31/55). Table 1 shows the parasite species of the animals sam-
pled from the different pet shops. Trichurid eggs were most
prevalent in the feces of Syrians hamsters (28.1%). The other
parasites of Syrian hamsters were as follows: Eimeria spp.
oocysts (15.4%) and the eggs of Syphacia spp. (11%), H. nana
(11.2%), and Aspiculuris spp. (5.6%). Only trichurid eggs were
observed in the fecal samples of dwarf hamsters (51.5%).
QOocysts of Eimeria spp. (52.7%) and eggs of P ambiguus (3.6%)
were detected in the feces of rabbits.

DISCUSSION

Parasites of laboratory animals are well known by scientists. Several
reports are related to parasites of laboratory rodents (9-12).
Although laboratory rodents maintain their life-controlled condi-
tions in animal care units, sometimes these animals can be exposed
to different parasitic diseases, some of which are infective for
human. Similar to laboratory rodents, pet rodents harbor a lot of
parasites species. However, there are only limited data related to
parasites of rodents in pet shops (3-6). Dammann et al. (6) observed
that more than 70% of the mice purchased from pet shops are pos-
itive in respect to endoparasites. The most prevalent parasitic
infection was reported as Syphacia spp. in pet rodents (3-6). Also,

Table 1. Prevalence of parasite species in hamsters and rabbits examined with coprology

Animal Infected Parasite species

animal Eimeria Trichurid Syphacia | Aspiculuris

Species n number spp- H. nana eggs spp- spp- P. ambiguus

(%) (%) (%) (%) (%) (%) (%)

Syrian hamster 71 39 11 8 20 11 4 .
(54.9%) (15.4%) (11.2%) (28.1%) (15.4%) (5.6%)

Dwarf hamster 33 17 . _ 17 ) ) )
(51.5%) (51.5%)

Crossbred rabbit 55 31 29 2
(56.3%) (52.7%) (3.6%)
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A. tetraptera and H. nana were observed in rodents of pet shops
(3-5). In our study, the parasitic infections were found at a similar rate
(54.9%-57.5%) in hamsters and rabbits. The most prevalent parasite
species was trichurid eggs and oocysts of Eimeria spp. in the feces
of hamsters and rabbits, respectively.

Some parasites, such as Syphacia and Aspiculuris spp., possess
direct life cycles (1). Additionally, due to having short prepatent
periods, these parasites can transmit easily among rodents held
in the same cage. In the present study, the eggs of Syphacia spp.
and Aspiculuris spp. were detected in Syrian hamsters at 11%
and 5.6%, respectively. Also, all animals that lived in the same
cage were infected with Syphacia and Aspiculuris spp. Different
parasite species were observed in the examined animals
obtained from different breeders in this study. Moreover, the
same animal species obtained from different breeders put
together in same cage constitute a risk of infection transmission
among animals.

The prevalence of H. nana in laboratory rodents was high. Also,
this tapeworm has been reported in some pet shop rodents
(3-5). Humans have been considered to be susceptible to H.
nana (1). In fact, in some parts of the world, especially in tropical
regions, human infection is prevalent, particularly in children (13,
14) and immunodeficient patients (15, 16). However, transmission
of H. nana between human and mice is controversial (17, 18).
Macnish et al. (17) suggested that rodent and human isolates of
H. nana may be different and not cross-infective. On the other
hand, some author claimed that humans can be infected with
the rodent isolate of H. nana (18). In our study, the detection of
eggs of H. nana in the feces of Syrian hamster was quite remark-
able for public health, because these rodents are in close con-
tact with children and can move freely on their desk and bed.

Eimeria species are also frequently observed both in pets (7) and
in other domestic rabbits (19). Similarly, Eimeria spp. was the
most important parasite of clinically healthy pet rabbits in our
study. The primary mode of transmission for Eimeria spp. is a
fecal-oral route (1). This indicates that the high prevalence of
Eimeria species in pet rabbits, especially subclinical cases, may
be a potential reservoir for coccidiosis for other rabbits in the
same cage.

CONCLUSION

In conclusion, to the best of our knowledge, this is the first report
to describe the prevalence of parasitic diseases of pet rodents
purchased from pet shops in Turkey. Due to close contact with
their pets, children are at higher risk of zoonotic diseases from
animals. People who own these pets and pet shop workers have
risk of infection with parasites, because attention can not paid to
personal hygiene.

Ethics Committee Approval: Ethics committee approval was
not received due to the retrospective nature of this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - K.Y.; Design - K.Y.; Supervision
- KY., S.G.; Funding - K.Y.; Materials - K\Y., S.G.; Data Collection

and/or Processing - N.S., S.G.; Analysis and/or Interpretation -
K.Y., S.G.; Literature Review - K.Y.; Writing - K.Y., N.S.

Conflict of Interest: No conflict of interest was declared by the
authors.

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

Etik Komite Onayi: Calismamizin retrospektif tasarimindan
dolayi etik komite onayi alinmamistir.

Hakem degerlendirmesi: Dis bagimsiz.

Yazar Katkilan: Fikir - K.Y.; Tasarm - K.Y.; Denetleme - K.Y,, S.G.;
Kaynaklar - K.Y.; Malzemeler - K\Y., S.G.; Veri toplanmasi ve/veya
islemesi - N.S., S.G.; Analiz ve/veya yorum - K.Y., S.G.; Literatir
taramasi - K.Y,; Yaziyi yazan - K.Y, N.S.

Cikar Catismasi:
bildirmemislerdir.

Yazarlar herhangi bir c¢ikar catismasi

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

REFERENCES

1. Beck W, Pantchev N. Praktische Parasitologie bei Heimtieren.
Hannover: Schlitersche Verlagsgesellschaft; 2006.

2. Mitchell MA, Tully TN. Manual of Exotic Pet Practice. Saunders,
Elsevier; 2009.

3. Pinto RM, Gongalves L, Gomes DC, Noronha D. Helminth fauna of
the golden hamster Mesocricetus auratus in Brazil. Contemp Top
Lab Anim Sci 2001; 40: 21-6.

4.  Hasegawa H, Sato H, Iwakiri E, lkeda Y, Une Y. Helminths collected
from imported pet murids, with special reference to concomitant infec-
tion of the golden hamsters with three pinworm species of the genus
Syphacia (Nematoda: Oxyuridae). J Parasitol 2008; 94: 752-4. [CrossRef]

5. Lv CC, Feng C, Qi M, Yang HY, Jian FC, Ning CS, Zhang LX.
[Investigation on the prevalence of gastrointestinal parasites in pet
hamsters]. Zhongguo Ji Sheng Chong Xue Yu Ji Sheng Chong Bing
Za Zhi 2009; 27: 279-80.

6. Dammann P, Hilken G, Hueber B, Kéhl W, Bappert MT, Méahler M.
Infectious microorganisms in mice (Mus musculus) purchased from com-
mercial pet shops in Germany. Lab Anim 2011; 45: 271-5. [CrossRef]

7. Lim JJ, Kim DH, Lee JJ, Kim DG, Kim SH, Min W, Chang HH, Rhee
MH, Kim S. Prevalence of Lawsonia intracellularis, Salmonella spp.
and Eimeria spp. in healthy and diarrheic pet rabbits. J Vet Med Sci
2012; 74: 263-5. [CrossRef]

8. Zajac AM, Conboy GA. Veterinary clinical parasitology. Blackwell
Publish; 2009.

9. Pritchett-Corning KR, Cosentino J, Clifford CB. Contemporary prev-
alence of infectious agents in laboratory mice and rats. Lab Anim
2009; 43: 165-173. [CrossRef]

10. Tanideh N, Sadjjadi SM, Mohammadzadeh T, Mehrabani D.
Helminthic infections of laboratory animals in animal house of
Shiraz University of Medical Sciences and the potential risks of
zoonotic infections for researchers. Iran Red Crescent Medical J
2010; 12: 151-7.

1. Chen XM, Li X, Lin RQ, Deng JY, Fan WY, Yuan ZG, Liao M, Zhu XQ.
Pinworm infection in laboratory mice in southern China. Lab Anim
2011; 45: 58-60. [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pinto%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gon%C3%A7alves%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gomes%20DC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Noronha%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/11300683
http://www.ncbi.nlm.nih.gov/pubmed/11300683
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hasegawa%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sato%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Iwakiri%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ikeda%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Une%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18605784
http://dx.doi.org/10.1645/GE-13471.1
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lv%20CC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Feng%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Qi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yang%20HY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jian%20FC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ning%20CS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zhang%20LX%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19852376
http://www.ncbi.nlm.nih.gov/pubmed/19852376
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dammann%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hilken%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hueber%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22K%C3%B6hl%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bappert%20MT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22M%C3%A4hler%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21508117
http://dx.doi.org/10.1258/la.2011.010183
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lim%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20DH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lee%20JJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20SH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Min%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chang%20HH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rhee%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rhee%20MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kim%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21959895
http://dx.doi.org/10.1292/jvms.11-0389
http://www.ncbi.nlm.nih.gov/pubmed/19015179
http://www.ncbi.nlm.nih.gov/pubmed/19015179
http://dx.doi.org/10.1258/la.2008.008009
http://www.ncbi.nlm.nih.gov/pubmed/21138918
http://dx.doi.org/10.1258/la.2010.009135

Turkiye Parazitol Derg
2014; 38: 102-5

Sirsal et al. 1 05
Parasites of Pet Shops Hamsters and Rabbits

Gudissa T, Mazengia H, Alemu1 S, Nigussie H. Prevalence of gastro-
intestinal parasites of laboratory animals at Ethiopian Health and
Nutrition Research Institute (EHNRI), Addis Ababa. J Infect.Dis
Immun 2011; 3: 1-5.

Ashtiani MT, Monajemzadeh M, Saghi B, Shams S, Mortazavi SH,
Khaki S, Mohseni N, Kashi L, Nikmanesh B. Prevalence of intestinal
parasites among children referred to Children’s Medical Center
during 18 years (1991-2008), Tehran, Iran. Ann Trop Med Parasitol
2011; 105: 507-12. [CrossRef]

Matthys B, Bobieva M, Karimova G, Mengliboeva Z, Jean-Richard V,
Hoimnazarova M, Kurbonova M, Lohourignon LK, Utzinger J, Wyss
K. Prevalence and risk factors of helminths and intestinal protozoa
infections among children from primary schools in western Tajikistan.
Parasit &Vectors 2011; 4: 195. [CrossRef]

Olson PD, Yoder K, Fajardo LF, Marty AM, van de Pas S, Olivier C,
Relman DA. Lethal invasive cestodiasis in immunosuppressed
patients. J Infect Dis 2003; 187: 1962-6. [CrossRef]

Zali MR, Mehr AJ, Rezaian M, Meamar AR, Vaziri S, Mohraz M.
Prevalence of intestinal parasitic pathogens among HIV-positive
individuals in Iran. Jpn J Infect Dis 2004; 57: 268-70.

Macnish MG, Morgan UM, Behnke JM, Thompson RC. Failure to
infect laboratory rodent hosts with human isolates of Rodentolepis
(Hymenoloepis) nana. J Helminthol 2002; 76: 37-43. [CrossRef]

Fan PC. Infectivity and development of the human strain of
Hymenolepis nana in ICR mice. Southeast Asian J Trop Med Public
Health 2005; 36: 97-102.

Jing F, Yin G, Liu X, Suo X, Qin Y. Large-scale survey of the preva-
lence of Eimeria infections in domestic rabbits in China. Parasitol
Res 2012; 110: 1495-500. [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ashtiani%20MT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monajemzadeh%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Saghi%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shams%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mortazavi%20SH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khaki%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mohseni%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kashi%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nikmanesh%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/22185945
http://dx.doi.org/10.1179/1364859411Y.0000000040
http://www.ncbi.nlm.nih.gov/pubmed/21981979
http://www.ncbi.nlm.nih.gov/pubmed/21981979
http://dx.doi.org/10.1186/1756-3305-4-195
http://www.ncbi.nlm.nih.gov/pubmed/12792874
http://www.ncbi.nlm.nih.gov/pubmed/12792874
http://dx.doi.org/10.1086/375357
http://www.ncbi.nlm.nih.gov/pubmed/15623953
http://www.ncbi.nlm.nih.gov/pubmed/15623953
http://dx.doi.org/10.1079/JOH200198
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jing%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yin%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liu%20X%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Suo%20X%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Qin%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21972072
http://www.ncbi.nlm.nih.gov/pubmed/21972072
http://dx.doi.org/10.1007/s00436-011-2653-4

106 Ozgiin Aragurma / Original Investigation

Deneysel Caligsmalarda Cevresel Degisiklige Maruz Kalan
Fasciola hepaticamin Salgiladigr Protein Miktarlarmin Bir Ileri

Proteomik Yaklasimla Incelenmesi

[nvestigation of the Abundance of Proteins Secreted by Fasciola hepatica, Which is Exposed

to Environmental Change in Experimental Studies, with an Advanced Proteomic Approach

Orcun Hacariz', Ahmet Tarik Baykal?
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OZET

Amag: Ana konakg¢idan cikarildiktan sonra cevresel degisiklige maruz kalan Fasciola hepatica'nin salgilladidi protein miktarlarini bir ileri
proteomik yaklagimla incelemek.

Yéntemler: Son konakgidan toplanan ergin F. hepatica parazitleri dogrudan fosfat tamponlu su (FTS, oda sicakliginda) icerisine konuldu
ve 37°C'de 2 saat bekletildi (Enstiti'ye 1 saat icerisinde getirildikten sonra). Daha sonra, FTS, bir revize F. hepatica protein veri bankasi
(Universal Protein Resource; UniProt) ve veri bagimsiz edinim yontemi ile ileri bir proteomik ydntem (yiiksek bagarimli sivi kromatografisine
bagli, elektriksel piskirtme ile iyonlastirma ve dért kutup zaman bazh &lgtiim iceren kiitle spektrometresi sistemi; nanoUPLC-ESI-QTOF-MS)
kullanilarak incelendi.

Bulgular: Parazitlerle bekletilme sonrasi FTS'nin proteomik analizinde, cathepsin L protease 1, fatty acid binding protein 1 ve 2, thioredoxin
peroxidase (TPx), ve kunitz type proteinase inhibitor tanimlandi. Fasciola hepatica TPx miktari, bu ¢alismada tanimlanan diger proteinlerin
miktarlarina gére yaklagik olarak 2-6 kat daha fazla bulundu (p<0,01).

Sonug: Cevresel degisiklikten kaynaklanan parazit tizerindeki stres, TPx saliniminin uyanilmasi ile iliskili olabilir. ileri proteomik yaklagimlarin
uygulanmasi, parazit-konakgi etkilesiminin aydinlatilmasinda ve parazite karsi etkili korunma yéntemlerinin gelistiriimesinde yararli veriler
saglayabilir. (Turkiye Parazitol Derg 2014; 38: 106-10)

Anahtar Sézciikler: Fasciola hepatica, TPx, proteomik, cevresel degisiklik, stres
Gelig Tarihi: 16.11.2013 Kabul Tarihi: 24.01.2014

ABSTRACT

Objective: Investigation of the abundance of proteins secreted by Fasciola hepatica, which is exposed to environmental change after it is
removed from the main host, with an advanced proteomic approach.

Methods: Adult Fasciola hepatica parasites, obtained from the main host, were directly placed in phosphate-buffered saline (PBS, at room
temperature) and incubated at 37°C for 2 hours (after arrival at the Institute within 1 hour). After this, without applying extra procedures,
such as washing the parasites, secreted parasite proteins in PBS were investigated using an advanced proteomic method [a mass spectrom-
etry system with electrospray ionization and quadrupole time-of-flight source coupled to ultra performance liquid chromatography, nano
UPLC-ESI-QTOF-MS] with a reviewed F. hepatica protein database (Universal Protein Resource; UniProt) and data-independent acquisition
method.
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Results: With the proteomic analysis of the PBS, after incubation with the parasites, cathepsin L protease 1, fatty acid-binding protein 1 and
2, thioredoxin peroxidase (TPx), and kunitz-type proteinase inhibitor were identified. The abundance of Fasciola hepatica TPx was approxi-
mately 2-6 times higher than that of the other proteins identified in this study (p<0.01).

Conclusion: The stress on the parasite stem from environmental change could be associated with the stimulation of the secretion of TPx.
The application of advanced proteomic approaches could provide useful data in the development of effective protective methods against

the parasite. (Turkiye Parazitol Derg 2014; 38: 106-10)
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GiRiS

Fasciola hepatica, fascolosis hastaligina neden olan bir trema-
toddur. Fasciolosis, diinyada bircok bdlgede hayvancilik alanin-
da &nemli verim kayiplarina yol agan bir hastaliktir (1). Ayrica, son
yillarda Glkemizde insanlarda fasciolosis olgular bildirilmektedir
(2). Bu parazit genel olarak son konakgida karaciger harabiyetine
neden olmaktadir. Ancak, nadir de olsa, insanlarda bagka organ-
lara da yerlesebilmektedir (3). Bu parazitten korunmak icin hentiz
gelistirilmis bir ticari agi yoktur ve anti-helmintik ilaglara (tricla-
bendazole gibi) karsi direncli olan F. hepatica parazitleri bulun-
maktadir (4).

Parazit-konakgi iligkisinin iyi bir sekilde anlagilmasi, asi veya daha
etkili ilag uygulamalan gelistirmek icin calismalar yapilmaktadir
(5, 6). Genel olarak, deneysel calismalarda, F. hepatica parazitleri
son konakeinin karaciger kanallarindan ¢ikarildiktan sonra FTS
(fosfat tamponlu su) icerisine birakiimaktadir. Bu agamadan sonra
parazitler tekrar yikanmakta ve FTS veya besi yerinde belli bir
stre bekletildikten sonra proteomik analizler yapilmaktadir (7, 8).
Ancak, parazitin karaciger kanallarindan ¢ikarldiktan ve FTS ice-
risine birakildiktan sonraki salgiladigi protein miktarlan dogru-
dan (parazitleri yikama gibi ek islemler uygulamadan) ileri bir
proteomik teknikle arastinlmamistir.

Son yillardaki genetik ve proteomik alanindaki gelismeler, para-
zite ait proteinlerin tanimlanmasinda ve miktar tayininde énemli
veriler sunmaktadir (5-7). Tanimlanan bazi dnemli Fasciola sp.
proteinlerinin tim aminoasit dizileri bilinmektedir (www.uniprot.
org). Her ne kadar F. hepatica’nin tim proteinlerinin tim amino-
asitleri bilinmese de, ilgili kaynaktaki proteinler parazitin degisik
onemli molekdler fonksiyonlar ile iliskilidir (proteolisiz, peroksi-
daz aktivitesi gibi) (www.uniprot.org). Dolayisiyla, bu kaynaktaki
F. hepatica protein verilerinin nitel ve nicel proteomik analizlerde
kullanilmasi, parazitin bu molekuiler fonksiyonlarinin durumu hak-
kinda bilgi verebilir.

Parazitlerin konakgi digina c¢ikarildiktan ve FTS icerisine konul-
duktan sonra salgilanan protein miktarlarinin arastinlmasi, para-
zitlerin stres durumunda nasil tepki verildiginin anlagilmasinda ve
dolayisiyla parazitten korunma veya tedavide etkili yontemlerin
gelistirilmesinde 6nemli olabilir.

Bu calismadaki amag, son konakgidan cikarlan F. hepatica para-
zitlerinin FTS (fosfat tamponlu su) icerisine birakildiktan sonra
ortamdaki protein miktarlarinin giincel bir proteomik yontem
kullanilarak incelenmesidir.

YONTEMLER

Fosfat Tamponlu Su Hazirlanmasi ve Parazitler:
Fosfat tamponlu su (FTS), 140 mM NaCl (Sigma, Almanya), 2,7
mM KCI (Sigma, Almanya), 8,1 mM Na, HPO, (Sigma, Almanya),

2 mM KH,PO, (Sigma, Almanya) ve distile su kullanilarak hazir-
landi ve pH 7,4 olarak ayarlandi. Ergin Fasciola hepatica para-
zitleri dogal olarak enfekte olan son konaga (sigir) ait karaciger-
den, rutin kesim sirasinda, istanbul’daki bir mezbahada temin
edildi. Parazitler karaciger kanallarindan ¢ikarildiktan sonra FTS
(oda sicakhiginda) iceren bir tipe birakildi ve Enstitl'ye getiril-
dikten sonra (1 saat icerisinde), 37°C'de 2 saat bekletildi (8). Sivi
kisim (sipernatant) alindiktan sonra, iyice kanistirildi (vortex) ve
daha kicik parcalara bdlinerek -80°C'de analiz olana kadar
bekletildi.

Proteomik Analiz igin Ornek Hazirlama

Proteomik analiz icin 6rnek daha 6nce yayinlanan ¢alismamizda
bahsedildigi sekilde hazirlandi (6). Donmus slpernatant ¢ozil-
dikten sonra protein miktarn Bradford yontemi ile élclldd (9).
SUpernatant esit miktarda kitle spektrometresi icin uygun bir
denaturant (%0,1 RapiGest, Waters Corp., Milford, MA, Amerika
Birlesik Devletleri) ile karistinldi. ilgili kanisim ultra sonikasyona
tabi tutuldiktan sonra, 5 kDa filtre ve santrifij (210009, 5-15 daki-
ka) kullanilarak ortamdaki tuz giderildi. Bir santrifigasyon igle-
minden (21000g, 4°C, 15 dakika) sonra, Ust sivi alindi ve protein
miktar tekrar daha énce anlatildidi gibi él¢ildi. Bu sivi 50 pg
protein icerecek sekilde hazirlandi ve bahsedilen denaturant ile
50 pl'ye tamamlandi. Disllfit baglanni kirmak icin dithiothreitol
(Sigma, Almanya) eklendi (5mM, 15 dakika, 60°C bekletme) ve
olugan serbest thiol molekillerini alkile etmek icin iodoacetami-
de (Sigma, Almanya) eklendi (10mM, 30 dakika, oda sicakhiginda
ve karanlikta). Proteinler, 50 pL proteomik dereceli tripsin (20 ng/
pL) ile 37°C gece boyu muamele edilerek enzimatik olarak pep-
titlere parcalandi. Peptitleri bulunduran tip analize kadar
-80°C'de sakland.

Sivi Kromotografisi-Kiitle Spektrometresi Analizi

Proteomik analiz Sekil 1'de anlatiimaktadir. Peptitleri bulunduran
sollsyona, 2 pL acetonitrile (ACN) (Sigma, Almanya), 2 pl trifluo-
roacetic acid (TFA) (Sigma, Almanya) ve 5 pL i¢ standart (50 fmol;
Saccharomyces cerevisiae enolase) eklendi ve bu karisim 200
pl'ye ammonium bicarbonate (NH,HCO,) (Sigma, Almanya) ile
tamamlandi. Bu karigim 400 rpm ve 60°C'de 2 saat kanstirldiktan
sonra 21000g'de 4°C 15 dakika santrifuj edildi. Bu karigimdan 2
pL yiksek basarimli sivi kromatografisine bagl, elektriksel pis-
kirtme ile iyonlastirma ve dort kutup zaman bazli Slcim kaynadi
iceren kitle spektrometresi sistemine [nanoUPLC (nano ultra
performance liquid chromatography)-ESI  (electrospray
ionization)-QTOF (quadrupole time of flight)-MS (mass spectro-
metry), Waters, Amerika Birlesik Devletleri] gonderildi. Toplam 3
enjeksiyon yapildi. Uygulanan sistem ile ilgili parametreler daha
onceki calismamizda belirtildigi sekilde ayarlandi (6). Veri bagim-
siz edinim yoéntemi (data independent acquisition mode; MSF),
pozitif iyon V modu, MS ve MS/MS fonksiyonlar (1,5 saniye ara-
liklarla 6V dustk enerji ve 15-40V yiksek enerji) kullanilarak pep-
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Tablo 1. Fosfat tamponlu tuz solisyonu (FTS) iceriginin (parazitlerle bekletildikten sonra) proteomik analizi sonucu tanimlanan

proteinler ve bu proteinlere ait veriler belirtiimektedir.

Protein no | Protein ismi mW (Da) | pl (pH) PLGS degeri Peptitler Kapsama (%)

Q7M4G1 Fatty acid binding 14926 59 913 5 48,74
protein type 2 (FABP2)

B6DT35 Thioredoxin peroxidase (TPx) 24561 7.7 753 9 48,32

B9UN47 Cathepsin L1D (CL1) 36533 6,3 413 9 30,47

Q9TXD3 6.751 kDa monomeric 6585 6,3 830 4 37,93
kunitz type proteinase inhibitor (KTPI)

Q7M4G0 Fatty acid binding protein Fh15 (FABP1) 14702 58 248 3 30,68

Protein no: Proteinin UniProt veri kaynagindaki numarasi; mW(Da): molekiler agirlik; pl(pH): izoelektrik nokta; PLGS degeri: PLGS yazilimi

tarafindan verilen tanilama dederi; Peptitler: Protein tanimlamada gozlenen pepitit sayisi; Kapsama (%): Proteinin tanimlanan yizdesi.

Fasciola hepatica + FTS

'

37°C, 2 saat bekleme

'

Tuzdan arindirma; DTT; IAA

'

Proteinlerin peptitlere parcalanmasi

'

Ters faz sivi kromotografisi

'

ESI - gTOF - MS analizi

'

Y (0 O ([
N N N N

C ProteinLynx Global Server (PLGS) )
C Fasciola sp. protein veri bankasi )

v

C Tanimlama ve Miktar )

Sekil 1. FTS iceriginin (parazitlerle bekletildikten sonra)
proteomik analizi genel hatlariyla anlatiimaktadir

tit kiitle/elektriksel ylk (mass/charge; m/z) degerleri ve Uriin iyon

bilgisi elde edildi.

Protein Tanimlanmasi ve Miktar Analizi

Fasciola sp. veri bankasi olusturmak igin, Fasciola sp.'ye ait revize
(reviewed) tim aminoasit dizisi bilinen protein dizileri uluslararasi bir
veri kaynagindan (Universal Protein Resource; UniProt; www.unip-
rot.org) saglandi. Bu veri bankasina bir i¢ standart proteinin (S.
cerevisiae enolase) tim aminoasit dizisi yine ayni kaynaktan eklendi.
Kutle spektrometresinden elde edilen ham pepitit verileri uygun bir

yazilm (ProteinLynx Global Server v2,3, Amerika Birlesik Devletleri)
(PLGS) kullanilarak IDENTITYE sistemi ile olusturulan Fasciola sp.
veri bankasina taratildi (6). Fragment iyon toleransi 0,028 Da ve ana
iyon toleransi 0,011 Da olarak ayarlandi. Veri bankasi taramasinda
3:7:1 parametresi (peptit icin minimum 3 fragment iyon: protein icin
minimum 7 fragment iyon: protein icin minimum 1 peptit) ayarland..
Kromatografik pik genisligi, ¢dzinirlik (rezollsyon) ve enerji esigi
gibi parametreler daha dnce anlatildigi sekilde ayarlandi (6). PLGS
degeri (PLGS score) 100'den byik olan ve en az iki enjeksiyonda
tanimlanan proteinler degerlendirmeye alindi. Protein miktar tayini
PLGS programi kullanilarak daha 6nce detayli olarak agiklandig
sekilde yapildi (6). Bir protein icin belirlenen yogunlugu ytksek 3
peptit, i¢ standart peptitlerin yogunlugunun ortalamasi ile karsilas-
tinlarak, protein miktan (ng) PLGS tarafindan belirlendi. Her bir
protein igin, tanimlanan protein miktari (ng) i¢ standart protein mik-
tarina (ng) bolinerek oransal degerler elde edildi ve enjeksiyonlar-
dan edilen bu oranlarin ortalamasi alind.

istatistiksel analiz

istatistiksel bir sonug olan PLGS degderi Monte Carlo islem kiime-
si (algoritma) kullanilarak hesaplanmaktadir (6). Enjeksiyon bazli
protein miktarlarn arasindaki istatistiksel farklilk varyans analizi
yontemi ile degerlendirildi.

BULGULAR

Tanimlanan F. hepatica proteinleri:

Parazitlerin bekletildigi FTS'nin proteomik analizi sonucunda
cathepsin L protease 1D (CL1), fatty acid binding protein 1
(FABP1), fatty acid binding protein 2 (FABP2), thioredoxin peroxi-
dase (TpX), ve kunitz type proteinase inhibitor (KTPI) proteinleri
tanimlandi (Tablo 1).

Tanimlanan F. hepatica proteinlerinin miktarlar:

Tanimlanan F. hepatica proteinlerinin oransal miktarlar Sekil 2'de
gosterilmektedir. Fasciola hepatica TPx miktarinin bu arastirma-
da tanimlanan diger proteinlerin miktarlarina gére yaklagik 2-6
kat daha fazla oldugu belirlenmistir (p<0,01). Diger tanimlanan
proteinlerden CL1 ve FABP2 miktarlar birbirine benzer iken, bu
miktar dlzeyi FABP1 miktarina gore yaklasik 2, KTPI miktarina
gore yaklagik 2,5 kat daha fazla bulunmustur.

TARTISMA

Bu calismanin amaci, son konakgidan cikarilan F. hepatica para-
zitlerinin FTS igerisine salgiladigi proteinleri glincel bir proteo-
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Fatty acid binding protein Fh15 (FABP1)

6.715 kDa monomerig kunitz type

proteinase inhibitor (KTPI)
(=
©
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o

Thioredoxin peroxidase (TPx)

Fatty acid binding protein type 2 (FABP2)

0 02 04 06 08 1 12 14 16 18
Miktar (oran)
Sekil 2. Parazitlerle bekletildikten sonra, FTS igeriginde

tanimlanan her bir proteine ait miktar (oran) gosterilmektedir.
Fasciola hepatica TPx icin bulunan miktar, tanimlanan diger
proteinlerin miktarlarina gore yaklasik olarak en az 2, en fazla 6
kat daha fazla tespit edilmistir (p<0,01). Fasciola hepatica CL1 ve
FABP2 miktarlar birbirine yakin, FABP2 miktari ise FABP1
miktarina goére yaklagik olarak 2 kat daha fazla oldugu
gozlenmistir. Protein miktarlari arasinda, KTPI miktari en azdir

mik yontem kullanarak tanimlamak ve bu proteinlerin miktarlarini
arastirmakti. Bu calismada, daha dnce yapilan bagimsiz calisma-
lardan (7, 8) farkl olarak, F. hepatica’'nin dogrudan strese bagli
yanitini anlayabilmek igin, FTS ile yikama ve besi yerinde bekle-
tilme islemleri yapilmadi. Bu arastirmada, protein miktari dlgme
bakimindan giincel ve givenilir bir proteomik yéntem olan veri-
bagimsiz edinim ydntemi kullanildi. Arastirmamizda, toplam 5
protein (CL1, FABP1, FABP2, TPx, ve KTPI) tanimlanmistir.

Cathepsin L protease 1D (CL1) parazitin salgiladidi bir proteolitik
enzimdir ve konakgi proteinlerin peptitlere parcalanmasinda
gorev almaktadir (10). Fatty acid binding protein 1 (FABP1) ve fatty
acid binding protein 2 (FABP2) konakg¢ida bulunan yag asitlerini
baglama ve olusan oksidatif Griinlerin azaltiimasinda gorev almak-
tadir (7, 11, 12). Kunitz type proteinase inhibitor (KTPI), tripsin gibi
bir proteazin aktivitesini engelleyebilmektedir (13). Thioredoxin
peroxidase (TPx) ise bir antioksidant olup alternatif aktive makrofaj
tipinin olusumunda ve dolayisiyla Th2 (T-helper 2) tip bir bagisiklik
yanitinin gelismesinde &nemli rol oynadigr gosterilmistir (14).

Calismamizda, TPx miktari, diger tanimlanan proteinlerin (CL1,
FABP1, FABP2, KTPI) miktarlarina gore, daha fazla (2-6 kat)
bulunmustur. Bu durum, parazitin, stres durumunda metabolik
faaliyetler ile ilgili proteinlerin salinimi yerine, Th2 yanitini uyaran
bir molekilin (TPx) uyariimasini tercih ettigini géstermektedir.
Bu biyolojik mekanizma, TPx molekild aracilidi ile alternatif akti-
ve makrofajlar ve Th2 yanitinin uyariimasinda ve parazitten
korunmada 6nemli olan Th1 (T-helper 1) bagdisiklik yanitinin bas-
kilanmasinda énemli olabilir. Bircok parazit (F. hepatica dahil)
makrofajlardaki arginase enziminin uyarilmasini tetikleyerek
L-arginine molekiliniin L-ornithine’e pargalanmasini, L-ornithine
ise ornithine aminotransferase ile reaksiyona girerek kollajen
sentezi ve fibroziste yer alan proline molekilinin olugsmasini
saglamaktadir (15, 16). Arginase enziminin yer aldigi bu yolak
sonucunda olugsan makrofaj tipi (alternatif aktive makrofaj) Th2
tip bagisiklik yaniti ile ilgili sitokinler (IL-4, IL-10 gibi) salgilamak-
tadir ki bu sitokinler Th1 (anti-paraziter yanit) ile iliskili sitokinlerin
salinimini baskilamaktadir (15-17).

Fasciola hepatica tarafindan TPx saliniminin artmasi, ortamdaki
oksidatif stresin azaltilmasi ile iligkili olabilir. Bu protein tarafin-
dan uyarilan Th2 tip badisikhk yaniti, Th1 iligkili klasik aktive
makrofajlarin uyariimasinin engellenmesinde ve dolayisiyla bu
makrofajlar tarafindan salgilanan ve F. hepatica icin zararl olan
nitrik oksit derisiminin (15, 18) azaltilmasinda énemli olabilir.

Bir onceki calismamizda parazit iceriginde FABP1 miktarinin
FABP2 miktarina gore daha fazla oldugu gosterilmistir (6). Bu
aragtirmada ise,FTS iceriginde FABP2 proteininin miktarinin
FABP1 miktarina gore yaklasik 2 kat daha fazla oldugu gozlen-
mistir. Bu bulgu, parazitin stres durumunda, FABP2 protein salgi-
lanmasinin FABP1 salgilanmasina gére daha dncelikli olabilece-
gini distindirmektedir.

Bu ¢alismada, KTPI, miktar en az tespit edilen proteindir. Stres
durumunda parazitin proteolitik aktivitesinin azalmasi ile iligkili
olarak, KTPI proteininin sentezlenmesi ve salgilanmasi baskilan-
mis olabilir.

SONUC

Bu calismadaki bulgular, deneysel ¢alismalarda olusan cevresel
degisiklige bagli gelisen stres durumunda, metabolizma iligkili F.
hepatica proteinlerinin salinimi yerine, Th2 tip bagisiklik ile iligki-
li TPx saliniminin 6ncelikli olabilecedine isaret etmektedir.
Konakg! icerisinde de, badisiklik hiicreleri tarafindan salgilanan
molekdller ve yaratilan oksidatif strese karsi, ayni veya benzer bir
biyolojik mekanizma parazit tarafindan tetiklenebilir. Bu tip bir
mekanizmayi durdurabilecek TPx odakl taktiklerin denenmesi
(agl, ilag veya gen susturma gibi), F. hepatica enfeksiyonunun
onlenmesinde veya tedavisinde dnemli olabilir.
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Malathion and Propoxur Resistance in Turkish Populations of the
Anopheles maculipennis Meigen (Diptera: Culicidae) and Relation to

the Insensitive Acetylcholinesterase

Tiirkiye Anopheles maculipennis Meigen (Diptera: Culicidae) Populasyonlarinda Malathion

ve Propoxur Direnci ve Duyarsiz Asetilkolinesteraz ile [liskisi

Muhammet Mustafa Akiner

Department of Biology, Recep Tayyip Erdogan University, Rize, Turkey

ABSTRACT

Objective: The objective of this study was to evaluate insecticide resistance related to acetylcholinesterase (AChE) sensitivity and annual
changes in An. maculipennis from six different populations.

Methods: Larvae and adult samples of An. maculipennis were collected from six different localities (Birecik, Beysehir, Cankiri, Avariz, Ta-
tarkoy, Derekoy) in Turkey. Insecticide susceptibility against malathion and propoxur was determined. AChE and insensitive AChE levels
were measured individually.

Results: All Anopheles maculipennis population mortality rates were placed in the suspected resistance category for malathion and
propoxur in 2007. While Thrace region populations (Avariz, Tatarkoy, Derekoy) were placed in the surveillance category in 2008, the Birecik,
Beysehir, and Cankiri populations were identified in the resistance category. According to the biochemical assay, AChE inhibition rates were
high in 2007 and decreased in 2008, except in Derekoy.

Conclusion: Our results revealed that insecticide resistance against malathion and propoxur increased from 2007 to 2008. Biochemical assay
results showed that the AChE insensitivity for 2 test years and insensitive AChE frequency had increased annually. Our results also showed
that extensive usage of organophosphate and carbamate for pest control in agriculture is a key factor for malathion and propoxur resistance
in all tested populations rather than direct usage of mosquito control.

(Turkiye Parazitol Derg 2014; 38: 111-5)

Key Words: Anopheles maculipennis, insecticide resistance, insensitive acetylcholinesterase, malathion, propoxur
Received: 12.10.2013 Accepted: 25.12.2013

OZET

Amag: Bu calismanin amaci, alti farkli Anopheles maculipennis populasyonunda insektisit direnci ile baglantili olarak asetilkolinesteraz
(AChE) duyarliiginin ve yillik degisiminin belirlenmesidir.

Yéntemler: Larva ve ergin Anopheles maculipennis drnekleri Turkiye'nin alti farkli noktasindan (Birecik, Beysehir, Cankir, Avariz, Tatarkdy
ve Derekdy) toplanmistir. Malathion ve propoxur'a karsi insektisit duyarliidi tanimlanmigtir. AChE ve duyarsiz AChE seviyeleri bireysel olarak
Sl¢limustar.

Bulgular: 2007 yilinda malathion ve propoxur igin tim Anopheles maculipennis populasyonlarinin 8lim oranlar stipheli direng kategorisinde
yer almistir. 2008 yilinda Trakya bdlgesi populasyonlari (Avariz, Tatarkdy, Derekdy) stipheli direng kategorisinde yer alirken, Birecik, Beysehir
ve Cankin populasyonlari direncli kategoride belirlenmistir. Biyokimyasal testlerin sonuglarina gore AChE inhibisyon oranlari 2007 yilinda
ylksek degerdedir ve 2008 yilinda Derekdy soyu hari¢ azalmistir.
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Sonug: Bizim sonuglarimiz malathion ve propoxura karsi insektisit direncinin 2007 yilindan 2008'e arttigini ortaya ¢ikarmistir. Biyokimyasal
deneylerin sonuclar her iki yilda da asetilkolinesteraz duyarsizigini ve duyarsiz asetilkolinesteraz frekansinin yildan yila arttigini géstermistir.
Bizim sonuglarimiz ayni zamanda tim ¢alisilan populasyonlarda malathion ve propoxur direnci icin tarimda zararli kontrolinde yogun olarak
kullanilan organofosfat ve karbamatlarin, direkt sivrisinek kontroliinde kullanilanlardan daha énemli anahtar faktér oldugunu gdéstermistir.

(Turkiye Parazitol Derg 2014; 38: 111-5)

Anahtar Sozciikler: Anopheles maculipennis, insektisit direnci, duyarsiz asetilkolinesteraz, malathion, propoxur
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INTRODUCTION

Anopheles maculipennis complex is the vector of malaria in
Europe and the Middle East throughout history, and malaria is
still a serious problem in the Middle East and Minor Asia (1).
An. maculipennis complex comprises 12 palearctic members;
three of its members (An. atroparvus, An. labranchiae, and An.
sacharovi) are known to be efficient vectors of malaria in the
palearctic (2-5). Currently, there are 56 recognized species of
mosquito, and An. sacharovi, An. Superpictus, and An. macu-
lipennis are the most important malaria vectors in Turkey (6, 7).

Anopheles sacharovi is the main vector in Turkey and has wide-
spread distribution in many parts of our country but is generally
found in mixed populations with An. maculipennis and An. mela-
noon (8). Insecticides have been widely used since the late
1960s, and numerous cases of resistance have been determined
in insects. Resistance mechanisms can be described as two
mechanisms: increased metabolic detoxification (by detoxifica-
tion enzymes) and target site modifications that lower their
affinity for the considered insecticides (mutations of the volt-
age-dependent sodium channel, acetylcholinesterase, and
GABA receptor genes) (9). Specific base changes at one or a few
positions of the target DNA region explain the resistance to
various insecticide groups (organochlorines, pyrethroids (PY),
organophosphates (OPs), carbamates). Organochlorines and PY
target voltage-dependent sodium channels, and OPs and car-
bamate target acetylcholinesterase (AChE). AChE is an enzyme
that catalyzes the hydrolysis of acetylcholine and is a key enzyme
in the insect nervous system for transmission (10). Biochemical
studies revealed that insensitive acetylcholinesterase (IAChE),
which targets the site of organophosphate (OP) and carbamate
insecticides, causes insecticide resistance in many mosquito
species. Insensitive AChE forms have been detected in mos-
quito species, such as Aedes albopictus, Anopheles gambiae,
An. sacharovi and Culex pipiens, in many areas (11-13).

Although the development of resistance to chemical insecti-
cides has been reported by different authors, chemical insecti-
cides are still being heavily used in control operations in many
areas of Turkey (8, 11, 14-16). Ramsdale et al. (16) had reported
carbamate and OP resistance in An. sacharovi populations from
different regions in Turkey. Kasap et al. (15, 17) had described
organochlorine, carbamate, OF, and PY resistance in An.
sacharovi, Culex tritaeniorhyncus, and Aedes caspius. Akiner et
al. (18) had described organochlorine, OP, and PY resistance in
Cx. pipiens. They reported OP, organochlorine, and PY resis-
tance of Thrace An. maculipennis populations (8).

However, all of the aforementioned studies identified resistance;
there are few studies that focused on biochemical mechanisms
of insecticide resistance (8, 11, 19). They indicated that DDT

Bileck  3654'N3801E 455m Cowshed, henhouse
Beysehir 3741'N3142E 1127 m Cowshed, henhouse
Cankin - 4020N3352E 561m
Avanz 4144 N2632E  45m
Tatarkdy 4135 N2636E 42m
Derekdy 4156 N2721E 431m

Cowshed
Cowshed
Cowshed

Figure 1. Location and brief description of collected populations

resistance may be related to DDT dehydrochlorinase activity in
different populations of An. maculipennis species, Cx. tritaenio-
rhynchus, and Ae. caspius. Luleyap and Kasap (19) had reported
that AChE, GST, and non-specific esterase activity levels were
higher in the resistant group than in the susceptible groups.
Akiner et al. (8) had reported increasing activity levels of nonspe-
cific esterases, mixed fonction oxidases, and glutathione S trans-
ferases for An. maculipennis populations of the Thrace region in
Turkey. Insecticide resistance status, related to AChE, has not
been reported in resistance studies except for Luleyap and
Kasap (19). Therefore, the objective of this study was to evaluate
resistance related to AChE sensitivity and annual changes of
AChE and insensitive AChE profiles in An. maculipennis from six
different populations of Turkey.

METHODS

Populations of An. maculipennis

The study site’s locations, GPS coordinates, and a brief descrip-
tion of the localities are provided in Figure 1. Larvae and adult
samples of An. maculipennis were collected from six different
localities in different regions of Turkey. Adult samples were col-
lected by mouth aspirator and transferred to the laboratory alive
inside net cages. We especially chose rice, cotton, and vegeta-
ble production areas for larval collection. Samplings were per-
formed by dipping with a standard 400 mL dipper. All larval
samples were transferred to the laboratory alive in plastic bot-
tles. All tests were carried out with F1 generation adults or grow-
ing adult samples from collected larvae in the laboratory. All test
samples were transferred to a -80°C freezer until the date of
biochemical analysis.

Adult Bioassay

Unfed adult female mosquitoes were assayed for susceptibil-
ity by diagnostic tests (20). Susceptibility was determined
against malathion (5%) and propoxur (0.1%). One diagnostic
concentration was used, and a 1-h application period was
applied for malathion, while a 2-h application period was
applied for propoxur. Mortality was recorded after a 24-h rest-
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Table 1. Percentage mortality of Anopheles v adults from six different areas exposed to diagnostic doses of malathion and

propoxur in 2007 and 2008

Malathion 5% Propoxur 0.1%

Strains 2007 2008 2007 2008

No of Dead % Dead No of Dead | % Dead No of Dead | % Dead No of Dead | % Dead
Birecik 110 91.66 90 110 91.66 88 73.33
Beysehir 108 90 93 77.5 114 95 85 70.83
Cankir 111 92.5 94 78.33 118 98.33 94 78.33
Avariz 105 87.5 98 81.66 102 85 100 83.33
Tatarkdy 107 89.16 99 82.5 100 83.33 98 81.66
Derekdy 106 88.33 101 84.16 108 90 102 85
Note: Experiments were performed using 2 replicates, and each replicate contained 60 female mosquitoes

ing period. Insecticide resistance status was evaluated by
using the classification determined by WHO (21), in which
98%-100% mortality indicates susceptibility, 80%-97% mortal-
ity suggests possible resistance requiring confirmation, and
<80% mortality suggests resistance. A total of 2880 (1440 in
2007, 1440 in 2008) adult females were analyzed from six local-
ities for each insecticide (120 adult mosquito samples for each
locality and year).

Biochemical Assay

Acetylcholinestease and insensitive AChE levels were measured
individually in the adult females as described by WHO for possi-
ble iIAChE (22). Standard flat-bottom microtiter plates (Nunch
maxisorp®, Nunch A/S, Roskilde, Denmark) were used for tests,
and absorbance was read spectrophotometrically with an ELISA
reader (Power Wave®XS, Biotek Instruments USA).

Biochemical analyses for individual mosquitoes were performed
with two replicates of the homogenate. A total of 720 (360 in
2007, 360 in 2008) adult females were analyzed from six localities
(60 adult mosquito samples for each locality and year).

Each An. maculipennis specimen was homogenized on ice in 200
uL of 50 mM sodium phosphate buffer, pH 7.2, and the homoge-
nate was centrifuged at 10,000xg for 10 min at +4°C. The super-
natant was used as the source of enzymes. Total protein amount
in 10 pL of supernatant was measured using the Bradford assay
in order to calculate the enzyme activity for each sample (23).
Then, 300 pL of Bradford dye reagent was added to each repli-
cate, and the endpoint absorbance was read at 595 nm. Protein
values were calculated using a standard curve of absorbance of
bovine serum albumin.

Two 25 pl replicates of the supernatant were transferred to the
microtiter plate for AChE and iAChE assays; 145 pl of 1% triton
phosphate buffer (pH 7.8) was added each well, and 10 pl of
DTNB solution was added to each well. Then, 0.02 gr acetyl-
choline iodide (ASCHI) was dissolved 5 ml of water and divide
in a half another container, and 5 pl of propoxur was added to
that half. ACHI solution without propoxur added the first line.
ASCHI solution with propoxur added the second line. Same
procedure applied the 3 and 4. lines. The final concentration of
the final volume was read at 405 nm at the endpoint for the
starting time and after a 1-hour incubation period at room tem-

perature. The rate of inhibition calculated with and without
propoxur well ODs.

Statistical analysis

Mean acetylcholinesterase inhibition values analyzed were com-
pared between populations and years by the Kruskal-Wallis test
and interpreted with box plot graphics.

RESULTS

Bioassay

In total, 2880 mosquitoes were analyzed for diagnostic tests. The
results of the diagnostic tests are shown in Table 1. According to
the diagnostic tests, all populations were placed in the surveil-
lance category for malathion in 2007 (87.5%-92.5%). Mortality
rates were decreased from 2007 to 2008 in all of the tested pop-
ulations and went below 85%. Although Thrace populations
(Avariz, Tatarkdy, Derekdy) were placed in the surveillance cate-
gory in 2008, other populations (Birecik, Beysehir, Cankir) were
placed in the resistant category. At the same time, Thrace pop-
ulations mortality rates were closer to the resistant category
(under 80%) in 2008 (Table 1). Propoxur mortality rates varied
between 83.33% (Tatarkdy) to 98.33% (Cankin). Mortality rates
decreased from 2007 to 2008 in all of the tested populations but
the Thrace region (Avariz, Tatarkdy, Derekdy) change in the mor-
tality rates of the populations was lower than that of the other
tested strains. Although mortality rates decreased from 2007 to
2008, Avariz, Tatarkdy, and Derekdy populations were placed in
the surveillance category for propoxur. The other populations
(Birecik, Beysehir, Cankir)) were determined to be in the resistant
category in 2008, and the highest decreasing rate was found in
the Beysehir population. (Table 1)

Biochemical analysis

In total, 720 field-collected offspring mosquitoe samples from six
localities were analyzed for AChE and insensitive AChE. Propoxur
inhibition rates are shown in Table 1. Mean inhibition rates varied
between 34.12% (Derekdy) to 89.69% (Birecik) in 2007. In 2008,
mean inhibition rates decreased in all of the tested populations
and varied between 33.58% (Tatarkdy) to 51.89% (Cankiri). All of
the tested populations’ inhibition rates decreased from 2007 to
2008 except Derekdy. In spite of the inhibition rates decreasing
around 40%-45% for Birecik Beysehir and Cankiri, the Avarniz and
Tatarkdy inhibition rates decreased around 10%-20% (Table 2,
Figure 2).
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Table 2. Mean acetylcholinesterase inhibition rates of
Anopheles maculipennis adults from six different areas in 2007
and 2008

Mean Kruskal-Wallis test
Strains 2007 2008 h P
Avariz 40.17£2.10 | 36.63+2.43 | 2.38 0.12
Tatarkdy 40.86+2.61 | 33.58+£1.96 | 4.82 0.02
Derekoy 34.12+2.07 | 44.34+2.41 9.46 0.002
Birecik 89.69+0.57 | 48.86+2.93 | 84.75 0.0000003
Beysehir 84.71+£1.34 | 51.53+2.65 | 60.34 0.0000007
Cankir 83.67£0.92 | 51.89+2.59 | 59.69 0.0000001

DISCUSSION

Acetylcholinestease is a major molecular target for organophos-
phorus and carbamate insecticides, which inhibit the enzyme. In
many insects, iIAChE causes an important target site resistance
mechanism to OP and carbamate insecticides (24). The present
investigation has revealed suspected resistance status to mala-
thion and propoxur in 2007. In 2008, mortality rates decreased,
and some populations were placed into the resistant category
according to the WHO (21). The others were placed in the still-
suspected-resistance status, but mortality rates were closer to
the resistance border.

According to the biochemical tests, all of the tested populations
exhibited sensitivity to propoxur inhibition. The Beysehir, Cankiri,
and Birecik population sensitivity to propoxur was high in 2007,
but in 2008, the sensitivity decreased nearly 30%-40%. Although
these populations showed a homogeneous structure for AChE
sensitivity and inhibition rates in 2007, in 2008, they showed a
heterogeneous structure (Figure 2). Malathion and propoxur
diagnostic test results showed the same situation. Mortality rates
decreased and reached nearly 70%-78% for malathion and
propoxur in 2008 for these populations. The Avariz, Tatarkdy, and
Derekdy populations displayed heterogeneous structures for 2
testing years, but inhibition rates decreased (except Derekdy)
from 2007 to 2008, like the other populations. In spite of increas-
ing sensitivity for Derekdy, mortality rates for malathion and
propoxur decreased from 2007 to 2008. OP and carbamate resis-
tance has described many mosquito species around the world,
such as Cx. pipiens, Cx. quinquefasciatus, An. sacharovi, An.
gambiae, and Cx. tritaeniorhyncus (11, 13, 25-27). Hemingway et
al. (11) described sensitivity to inhibition to malaoxon and
propoxur for the An. sacharovi Adana population. Less sensitive
to insecticide inhibition, changed AChEs have been reported in
the Culex genus in many areas (25, 28-30). Our study revealed
that all tested populations had more or less insensitive AChE
forms. Mortality rates and AChE sensitivity decreased for all
strains from 2007 to 2008. This situation may be related to the
insecticide usage profile but not directly for mosquito control
operations. OPs and carbamates are usually vegetable or fruit
production areas and a small amount of mosquito control in
Turkey. Malathion was used for mosquito control in the 1980s,
and after, the usage of these insecticides was decreased for
mosquito control by operators. Individual usage of these insec-
ticides still continues indoors as hand spray or pressurized spray.
The carbamate group insecticide usage situation has displayed

80 1

-
70 |
60 |
50 1
40 |
30|

201

Aol

LITUITL

wl BH T ==

F

|

Bey 2007
Bey 2008
Bir 2007
Can 2007
Can 2008
Av2007|
Av 2008
Tat 2007 |F——— [
Tat 2008 |!
Der 2007
Der 2008

Figure 2. Acetylcholinesterase inhibition rates results from the
localities evaluated

the same trend since the 1980s in Turkey. All collection sites were
situated near agricultural areas, and larvae samples were col-
lected from irrigation water ponds in the rice field (Avariz,
Tatarkdy, Cankiri), cotton (Birecik), and vegetable production
(Beysehir, Derekdy) areas. Insecticide resistance conferred by the
IAChE form and cofactors have been reported in different mos-
quito strains due to selection pressure as a result of the exten-
sive use of OPs and carbamate insecticides for mosquito control
and pest control in agriculture (8, 14, 19, 31). Our results showed
a similar situation and selection pressure as a result of the exten-
sive use of OPs and carbamate for pest control in agriculture-a
key factor for the malathion and propoxur resistance in all tested
populations. Other biochemical mechanisms may act more or
less on the OPs and carbamate resistance in all strains. Akiner et
al. (8) reported increased NSE and GST enzymatic activity for
different An. maculipennis in the Thrace region of Turkey. Some
authors had reported that esterases play an important role in OP,
carbamate, and PY resistance, and besides this, GSTs can pro-
vide resistance to these insecticides (12, 13).

CONCLUSION

Understanding resistance and mechanisms can be a guide to mos-
quito control. In this study, all the collection points were located at
important agricultural areas in Turkey. The main occupation of the
residents in these areas is rice, cotton, and vegetable cultivation,
and residents suffer extremely from the mosquito problem. As a
result of this situation, residents are using high amounts of agricul-
tural insecticides and commercial hand sprays for mosquito control.
More detailed studies that understand the biochemical mecha-
nisms and molecular basis of the resistance are needed to establish
effective mosquito control strategies and to arrest possible mosqui-
to-borne disease epidemics for these areas.
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FEconomic Losses During an Outbreak of Simulium (Wilhelmia) Species
(Diptera: Simuliidae) in the Cappadocia Region of Turkey

Tiirkiye’de Kapadokya Bolgesinde Simulium (Wilhelmia) Tiirlerinin (Diptera: Simuliidae)

Istilasinda Olusan Ekonomik Kayiplar
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ABSTRACT

Objective: The aim of this study was to calculate the economic losses during an outbreak of Simulium (Wilhelmia) spp. in the Cappadocia
Region of Turkey.

Methods: The economic costs associated with a 2006-2007 outbreak of Simulium (Wilhelmia) spp. in the Cappadocia region of Turkey were
calculated by summing losses to the livestock (dairy) industry and tourism (hotels), plus ongoing control expenditures.

Results: More than 2.000.000 domestic and foreign tourists, 60.000 animals, and the local population were disturbed by the flies. Tourism
was the most affected sector from the Simulium outbreak.

Conclusion: The calculated cost of the outbreak according to 2013 prices was 10.626.966 TL (US$ 5.45 million).

(Turkiye Parazitol Derg 2014; 38: 116-9)
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OzZET

Amag: Bu ¢alismanin amaci, Kapadokya Bélgesinde Simulium (Wilhelmia) tirlerinin istalasi nedeniyle olusan ekonomik kayiplarin hesaplan-
masidir.

Yéntemler: Simulium (Wilhelmia) tirlerinin istilasi nedeniyle 2006-2007 yillarinda olusan ekonomik kayiplar, hayvancilik (st sigircilidn), turizm
(oteller) ve kontrol harcamalarinin toplanmasiyla hesaplanmistir.

Bulgular: Toplamda, 2.000.000'dan fazla yerli ve yabanci turist ile bélgedeki nifusun yaninda 60.000 civarinda hayvan sinekler tarafindan
rahatsiz edilmistir. Simulium istalasindan en fazla turizm sektérl etkilenmistir.

Sonug: Sinek istilasinin maliyeti, 2013 yili cari fiyatlariyla 10.626.966 TL (US$ 5.45 million) olarak hesaplanmistir.

(Turkiye Parazitol Derg 2014; 38: 116-9)
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INTRODUCTION

Turkey's Cappadocia region lies in Eastern Anatolia (Asia Minor)
and consists of a plateau more than 1000 m in altitude, pierced
by volcanic peaks, including Erciyes Mountain (3916 m). The
inland location and high altitude produce a continental climate
with hot, dry summers and cold, snowy winters; rainfall is sparse,
and the region is largely semi-arid (1). The principal river of the
Cappadocia region is the 1150-km-long Kizilirmak River, which
originates in Eastern Anatolia and eventually empties into the
Black Sea.

Unique geological, historical, and cultural features make the
Cappadocia region a popular tourist destination. However, con-
struction of the hydroelectric Yamula Dam in Kayseri, completed
in 2005, was followed by a severe outbreak of black flies along
the Kiziirmak River below the dam (2). Affected locations
included Yemliha (the nearest location to Yamula Dam) in Kayseri
Province and the important tourist districts of Avanos, Gllsehir,
and Urglip in Nevsehir Province. Local citizens first reported a
black fly problem in 2005, which reached an intolerable level in
2006. Workers were unable to enter the vineyards, orchards,
fields, and pastures; hotels suffered vacancies; livestock were
distracted by attacks; and tourists often were unable to breathe
or function comfortably with swarms of flies about them (2).
Farmers resorted to classic methods of control, such as wearing
head nets and producing smoke by burning dung (2).
Management using Bacillus thuringiensis subsp. israelensis (Bti)-
based larvicides was initiated in August 2007.

Black flies are important pests throughout the world (3), but
quantitative data on their economic effects are scarce. Calcu-
lated losses typically involve black fly attacks on livestock, espe-
cially in Canada and the USA (4). Costs to commercial sectors,
such as the car wash, paper, and tourist industries, and to local
economies have been reported less frequently (4). For instance,
Gray et al. (5) reported economic losses for the state of South
Carolina, USA, by black flies on a single golf course. Our objec-
tive is to present the economic losses to livestock production
and tourism, plus control expenditures, associated with a 2006-
2007 outbreak of black flies in the Cappadocia region of Turkey.

METHODS

Larvae and pupae were collected from the Kizilirmak River
throughout each year from 2006-2012, and adults were collected
from swarms around people in the summer of the outbreak. Im-
matures were identified morphologically and chromosomally,
whereas adults were identified morphologically (6, 7). Voucher
specimens were deposited in the Clemson University Arthropod
Collection.

The cost of the outbreak was calculated by combining losses to
livestock farmers and hotel operators, plus expenses incurred
by the local and central governments for ongoing suppression.
Losses to the livestock industry, especially for dairy cows, were
based on official data of the Turkish Statistical Institute (8) and
personal communication with local milk producers. The cost
of the infestation to the dairy industry was estimated by com-
paring the average milk production by animals before the out-
break (2004-4005), during the outbreak (2006-2007), and after

the outbreak (2008-2009), when suppression activities were in
place. Losses to hotels, in terms of cancellations and reduced
stays, were obtained from surveys of the operators of nine hotels.
Costs incurred by the central and local governments included
those associated with identifying the pest problem, developing
and staffing a suppression program, and purchasing the larvicide
necessary for implementing the program. Losses were calculated
according to 2013 prices and converted to US$ (1 TL = US$ 0.51).

RESULTS

Identification of samples of larvae and pupae revealed that the
simuliid fauna in the Kizilirmak River consisted almost exclusively
(>99%) of two species in the subgenus Wilhelmia, with roughly
90% being S. lineatum (Meigen) and the remainder S. balcani-
cum (Enderlein). Samples of adult females consisted entirely of
S. lineatum/balcanicum. These two species are morphologically
inseparable as adults (7); hence, their relative contributions to
the pest problem are not known.

Annual livestock production in the Cappadocia region has been
increasing, but official data (8) and milk producers indicated
production losses on dairy farms (decreased milk production per
cow). By using these data, we estimated that infestation caused
775.892 TL (US$ 651.749) in losses for dairy production (Table 1).

As a result of the wide range of people affected by the outbreak
in the Cappadocia region, a black fly suppression program using
Bti-based larvicides was initiated in August 2007 (2). The local
government provided a total of 246.291 TL, or 14% of the total
suppression program, including an initial amount for preliminary
investigation of management possibilities in 2006. The Turkish
central government began supporting the program in 2007 and
provided 1.504.783 TL (US$ 771.683) for suppression efforts
through 2012. The total cost of black fly suppression to the local
and central governments was 1.751.074 TL (US$ 897.986; Table 2).

The cumulative cost of the outbreak to the Turkish economy as a
result of negative impacts on dairy production (775.892 TL; 7.3%)
and tourism (8.100.000 TL; 76.2%), plus suppression expenses
(1.751.074; 16.5%), was 10.626.966 TL (US$ 5.45 million).

DISCUSSION

Productivity losses for beef cattle and fattening lambs were not
detected, possibly because the production system involves

Table 1. Milk production in dairy cattle before, during, and after
a Simulium outbreak in the Cappadocia Region of Turkey (8).

Before During After
outbreak | outbreak outbreak
Year (2004-2005) | (2006-2007) | (2008-2009)
Productivity (mean) | 2778 It/cow | 2780 It/cow | 2913 It/cow

(2778+42913)/2 = 2845 It/cow
2845-2780 = 65 liters/cow
14.921 head

Interpolation

Difference (Loss)

Number of dairy
cows

14.921 cows x 65 liters x 0.8 TL*/It

Total Losses = 775.892 TL




Sariézkan et al.
Economic Losses Due to Outbreak of Simulium

11

Turkiye Parazitol Derg
2014; 38: 116-9

Table 2. Control expenses by the central and local
governments for suppression of black flies (12)

Year Central Local Total
Government Government

2006 - 46.166 46.166
2007 374.562 12.325 386.887
2008 328.125 33.034 361.159
2009 447.090 22.188 469.278
2010 117.808 63.524 181.332
2011 128.448 64.404 192.852
2012 108.750 4.650 113.400
Total 1.751.074 TL

closed barns and a shortened fattening period. Black flies typi-
cally do not enter buildings for blood meals (3). Levels of
simuliid-borne leucocytozoon disease among turkeys in South
Carolina, USA, for example, were reduced when the birds were
moved to indoor facilities (4).

The Cappadocia region supports a robust tourism industry of
approximately 2 million domestic and foreign tourists per year
(9), which has increased annually since 2004. However, the black
flies caused significant problems at hotels in the affected area,
particularly at three of the largest hotels (Avrasya, Mustafa, and
Yiltok Hotels), which maintain training complexes for football
(USA soccer). The black flies caused teams to cancel their
15-day training visits. Hotel operators reported 6000 cancella-
tions during the outbreak. The total loss associated with 6000
cancellations over 15 days at the all-inclusive, average daily
accommodation price of 90 TL/person, totaling 8.100.000 TL.
During the black fly seasons of the 1970s, tourism declined by
85% in a town in New Hampshire, USA, resulting in an annual
loss of $244.800 (10), while a suppression program in a town in
New York’s Adirondack Mountains boosted tourism by $367.500
per year (11).

CONCLUSION

This study represents the first time the cost of a simuliid out-
break was estimated using with livestock production losses,
control expenses and tourism figures (12). We did not calculate
costs to agriculture that resulted from failures to harvest at the
proper time, the associated losses in product value, or addi-
tional labor and time losses, nor did we evaluate potential losses
to tourism associated with negative publicity, reduced employ-
ment in the industry, or the intangible reduction in quality of life
to the residents. Our calculated costs associated with the
Simulium outbreak, therefore, are highly conservative.
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Dis kaynakh Iki Relaps Plasmodium vivax Olgusu ve Proflakside Primakin

Two Imported and Relapsed of Plasmodium vivax Malaria Cases and Primaquine Prophylaxis

l\/lustqfa Hatipoglu, Asim Ulgay, Vedat Turhan, Ergenekon Karagéz, Hakan Erdem, Ali Acar,
Oral Oncul, Levent Gorenek

Giilhane Askeri Tip Akademisi, Haydarpasa Egitim Hastanesi, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Servisi, Istanbul, Ttrkiye

OZET

Sitma, tim dinyayr etkileyen, ciddi saglik problemleri ve ekonomik sorunlar teskil eden bir enfeksiyondur. Sitma agisindan tilkemiz eliminas-
yon fazinda olup, sitma vakalar son yillarda yurtdisindan gelen olgu seklinde gérilmeye baglamistir.

Bu calismada Afganistan seyahatini alti ay nce tamamlayan iki hastada relaps Plasmodium vivax sitmasi sunulmustur. ilk olgu seyahati sira-
sinda diizensiz proflaksi almis, tilkeye déndiikten alti ay sonra sitma klinigi ortaya ctkmistir. ikinci olgu seyahati sirasinda proflaksi almamus,
ates epizodu yagamasi Uzerine kontrolsiiz sitma ilaci kullanmistir. P, vivax igin iki ayn inklibasyon siiresi tanimlanmistir. Bunlardan biri karaci-
Jerde hipnozoid formunda dormant basillerin maturasyonu ile gerceklesen relaps (ge¢ enfeksiyon) olarak tanimlanmaktadir. Bu olgularda
karacigerde hipnozoitlerin relaps da etkili oldugu digtinilmustar. Olgular klorokin ve primakin ile tedavi edilmistir.

Sunmus oldugumuz bu iki vaka ile Ozellikle endemik bélgeye seyehat sonrasi P. vivax ve P. ovale tiirii sitma etkenleri icin relapsin hatirda
tutulmasi, primakin ile proflaksinin tamamlanmasi ve kisa streli seyahatlerde primer proflakside primakin kullaniminin dnemi vurgulanmistir.
(Turkiye Parazitol Derg 2014; 38: 120-3)

Anahtar Sézciikler: Plasmodium vivax, primakin fosfat, proflaksi, relaps, seyahat
Gelig Tarihi: 27.04.2013 Kabul Tarihi: 21.08.2013

ABSTRACT

Malaria is a worldwide infection causing serious health and financial problems. Turkey is in the elimination phase, and malaria cases have
been observed in patients who have come from abroad recently.

In this study, 2 relapsed Plasmodium vivax (Pv) cases that returned from Afghanistan to our country at least 6 months ago were presented.
The first case had received irregular chemoprophylaxis during travel, 6 months after returning to Turkey occurred malaria clinic. The second
case had not received chemoprophlaxis during his travel, and he had experienced 2 previous episodes of malaria. He had used inappro-
priate anti-malarial drugs before returning to Turkey. Two separate incubation periods for P. vivax and P. ovale have been described. One of
them is defined as late infection, or relapse, which is maturation of dormant bacilli in the liver, known as the hypnozoite stage. We thought
that relapses of Pv infection could result from activation of hypnozoites in these cases. These 2 cases were treated with chloroquine and
primaquine.

The purpose of presenting these 2 cases is that primaquine should be considered for primer prophylaxis in short travels, especially after
traveling to endemic areas, and the patient’s relapse should be considered. (Turkiye Parazitol Derg 2014; 38: 120-3)

Key Words: Plasmodium vivax, prophylaxis, primaquine phosphate, recurrence, travel
Received: 27.04.2013 Accepted: 21.08.2013

Yazisma Adresi / Address for Correspondence: Dr. Mustafa Hatipoglu, Gilhane Askeri Tip Akademisi,Haydarpasa Egitim Hastanesi,
Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji Servisi, Istanbul, Turkiye. Tel: +90 0216 542 20 20 E-posta: mhatipoglu@gata.edu.tr
DOI:10.5152/tpd.2014.3159

©Copyright 2014 Turkish Society for Parasitology - Available online at www.tparazitolderg.org

©Telif hakki 2014 Tirkiye Parazitoloji Dernegi - Makale metnine www.tparazitolderg.org web sayfasindan ulasilabilir.



Turkiye Parazitol Derg
2014; 38: 120-3

Hatipoglu ve ark.
Relaps Plasmodium vivax ve Primakin 1 2 1

GiRiS

Sitma, halen tim dlnyayi etkileyen, 106'dan fazla tlkede ciddi
saglik problemleri ve ekonomik sorunlar tegkil eden protozoal bir
enfeksiyondur. Diinya Saglik Orgiiti (DSO) raporuna gére 2010
yilinda 216 milyon sitma epizodu ve 655,000 sitmaya bagl &lim
g6rilmusgtir. Plasmodium cinsinin beg tir (P, falciparum, P. vivax,
P ovale, P malariae ve P. knowlesi) insanda enfeksiyon etkenidir.
En mortal seyir Afrika kitasinda ve ozellikle P falciparum'da
gorllmektedir. Bununla birlikte Afrika kitasi digindaki endemik
bdlgelerde de Pvivax yaygindir. Sitma agisindan iilkemiz DSO'ye
gore eliminasyon fazinda olup, sitma vakalar son birkag yil icinde
yurtdisindan gelen olgu seklinde gérilmeye baslamistir. Burada
endemik bdlgelere giden vatandasglarimizin sayisinin artmasi
nedeni ile sitmadan korunma agisindan bireysel koruyucu tedbir-
ler ve ozellikle proflaksi 6nemli hale getirmistir. Sitmanin inkd-
basyon siresi enfekte sivrisinege maruziyetten 6 glin sonra bas-
layip yillan bulabilir, ancak bu durum tirler arasinda farklihk
gostermektedir (1-4).

Sundugumuz iki olgu ile tlkemizdeki sitma epidemiyolojisinin
geldidi yere, seyahat sonrasi relaps ile ortaya ¢ikan Pvivax klini-
Jine ve primakin ile sitma proflaksisinin dnemine dikkat cekmeyi
amacladik.

OLGU SUNUMU

ilk olgumuz, 35 yasinda, erkek ve giivenlik gérevlisi olarak calisan
hasta, Haziran 2012'de hastanemiz acil servisine lglime, titreme,
ates, sonrasinda terleme ile genel durumda bozulma, istahsizlik
ve halsizlik sikayetleri ile bagvurdu. Bu sikayetleri 20 giin dnce
aniden ortaya ¢ikmig. Sonra besinci gline kadar kismen rahatla-
mig iken besinci glinde ikinci kez Gstime, titreme ve terleme ile
dlsen ates atagdi olmus. Aile hekimi akut Ust solunum yolu enfek-
siyonu tanisi ile amoksisilin+klavulanik asit tedavisi baglamis.
Surekli 38-40°C ates ile halsizlik, istahsizlik ve diskinligld devam
eden hasta bu sikayetlerle bir i¢c hastaliklari uzmani tarafindan
degerlendirilmis. Mevcut antibiyotik tedavisi Ust solunum yolu
enfeksiyonu on tanisi ile moksifloksasin olarak degistirilmis. Atesi
ve halsizligi devam etmis ve bu strecte Gslime, titreme ve ates ile
terleme belirtilerinin oldugu Gg¢linct atagr 15. glinde ortaya ¢ik-
mis. Sikayetlerinin devami Uzerine hastanemiz acil servisine bas-
vuran hasta degerlendirildi. Fizik muayenesinde genel durumu
orta, suur acik, oryante ve koopere idi. Atesi 39,7 °C, nabzi 107/
dk, solunum sayisi 15/dk, kan basinci 100/65 mm/Hg, kalp atim-
lari ritmik, solunum sesleri tabii, batin serbest, traube acik, néro-
lojik muayenesi ve sistemik muayenesi tabii idi. Bagvuru labora-
tuvarinda anemi, trombositopeni, sedim ve CRP ylksekligi sap-
tanmasi Uzerine hasta ates etyolojisi arastinlmak tzere ileri tetkik
ve tedavi amacl klinigimize yatinldi. Yapilan kalin ve ince perife-
rik kan yaymasinda P. vivax ile uyumlu sizont ve trofozoitler gori-
lerek sitma tanisi konuldu. ince yaymada gametosit yogunlugu
dikkat ¢ekici idi (Resim 1). Alinan éykide hastanin alti ay sre ile
Afganistan’da bulundugu ve yine alti ay dnce tlkemize déndigu
anlasildi. Afganistan’da bulundugdu sirecte sitma kemoproflaksi-
si amaci ile haftada bir, diizensiz olarak meflokin aldig, Turkiye'ye
dénince kullanmadigr 6grenildi. Tedavisi lg glnlik klorokin (ilk
glin 600 mg baz, 6 saat sonra 300 mg, 2. ve 3. giin 300 mg) ile 14
glinltk primakin fosfat (2x15 mg/giin) olacak sekilde dizenlendi.
Tedavinin ilk giini hastanin 38-40°C araliginda atesi strekli idi ve
U¢ guin strdu. Parazitemisi doérdincl glinden itibaren kayboldu,

Resim 1. ilk olguya ait ince periferik kan yaymasinda P. vivax ile
uyumlu sizont ve trofozoitler gorilmektedir

Tablo 1. Olgulara Ait Laboratuar Verileri

Olgu 1 | Olgu 2

Basvuru| 7. giin | Bagvuru | 5. giin
Hemoglobin (g/dL) 11,0 8,3 9.8 10,7
Hematokrit (%) 32,1 24,8 27,5 28,9
Lokosit (K/mm3) 3,6 6,1 57 6,1
Trombosit (K/mm3) | 29,300 | 237,000 | 109,000 | 304,000
Ure (mg/dL) 73 24 19 21
Kreatinin (mg/dL) 1,3 0,8 1,0 0,9
AST (IU/L) 60 51 17 18
ALT (IU/L) 45 65 12 8
Total bilirubin 4.0 0,6 1,2 0,7
(mg/dL)
Direkt bilirubin 1,6 TE* 0,4 0,2
(mg/dL)
LDH (1U/L) 1128 TE 480 464
CRP (mg/L) 140 40 84 TE
ESH (mm/saat) 74 63 33 TE
*TE: test edilmedi

ates izlenmedi ve hastanin tim sikayetleri geriledi. Laboratuvar
bulgularinda ise |6kopeni ve trombositopeni tedavinin yedinci
gliniinde kaybolurken, tedavinin 13. gliniinde tim biyokimyasal
ve inflamatuar parametreleri, anemi (hemoglobin: 10,6 g/dl)
diginda, normal sinirlara tedrici olarak geldi (Tablo 1) ve hasta
taburcu edildi.

ikinci olgumuz, Istanbul'da yasayan, 27 yasinda erkek hasta,
Temmuz 2012 tarihinde on giin &nce baslayan, 48 saatte bir tek-
rarlayan, ates, Usime, titreme, terleme ile istahsizlik ve halsizlik
sikayetleri ile poliklinigimize bagvurdu. Hastanin 2010 yilinda
Afganistan’a gittigi ve Eylil 2011'de llkeye dondugd, bu sirecte
herhangi bir kemoproflaksi almamis oldugu &grenildi. Bu arada
Afganistan’da iken 2-3 kez Uslime, titreme ve ates atagdi gecirdigi
ve bu ataklarda sirasinda Afganistan'daki eczanelerden sitma
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ilaglar alip kullandidi bilgisine ulasildi. Hastanin muayenesinde
genel durumu iyi, atesi 39,5°C, nabzi 107/dk, solunum sayisi 12/
dk, tansiyonu 120/80 mm/hg idi. Batin muayenesinde karaciger
kot altinda iki cm ele gelmekte, yumusak kivamda ve sistemik
muayenesi tabii idi. Hastanin ince periferik kan yaymasi deger-
lendirilerek P vivax ile uyumlu sizont ve trofozoitler gérilerek
sitma tanisi konuldu. Tam kan incelemede anemi ve trombosito-
peni mevcuttu. Tedavisi Gg gunlik klorokin (ilk giin 600 mg baz,
alti saat sonra 300 mg, 2. ve 3. glin 300 mg) ile 14 glnlik prima-
kin fosfat (2x15 mg/giin) seklinde dizenlendi. Sadece tedavinin
ilk giint 39 °C atesi oldu ve daha sonra tekrar etmedi. Tim
sikayetleri dérdiincli glinden itibaren geriledi ve hastanin parazi-
temisi kayboldu. Ayrica hastanin anemi ve trombositopenisinin
(Tablo 1)'de gerilemesi tzerine, primakin tedavisini evde kullan-
mak Uzere yatisinin altinci ginl taburcu edildi. Olgular tedavile-
rinin dort ay sonrasinda sag ve saglikl olduklar telefon ile 6gre-
nilerek konfirme edilmistir.

TARTISMA

Turkiye'de sitma ile savas konusunda 6nemli gelismeler, sitma
vakalarinda azalma ile kendini gostermistir. Saglik Bakanhgi veri-
lerine gore, sitma tanili olgu sayilar; 2002 yilinda 10,224, 2006
yilinda 796, 2009 yilinda 84, 2010 yilinda ise 78 vaka seklinde
olmustur. Degerlendirilen 2010 yilindaki vakalarinin tamami yurt
digi kaynaklidir (2). Ozbilgin ve arkadaglari Anadolu tarihinde
ylzyillardir sitmanin varligini ve son birka¢ dekatta eliminasyon
calismalarinda basan kaydedildigini bildirmistir (5). Erdem ve
arkadaglan 1915 yili'nda Osmanli Gglinct ordu askerleri icinde en
stk gériulen enfeksiyonun sitma oldugunu bildirmiglerdir. Bununla
birlikte géreceli olarak sitmaya bagli 6lim dusik oranlarda izlen-
mistir. Bu durumun Pvivax'in Ulkemizde etken olarak gorilmesi
ve kinin tedavisine ulasilabilirlik ile iligkili oldugu distndlmustir
(6). Ulkemizden yakin zamanda yapilan galigmalar ve yayinlanan
literaturler de daha &nce endemik olan Pvivax vakalarinin azaldi-
g1, olgularda etken olarak Pfalciparum’un daha ¢ok saptandid
bildirilmistir (7-9). Ayrica tlkemizde 2010 yilindan itibaren yerli
olgu olmadigr bildirilmektedir (10). Olgularimiz yurt disi kaynakli
olup, birinci olgu hastaliktan alti ay énce, ikinci olgu ise 10 ay
oncesinde Afganistan’da bulunmustur. Afganistan’da ise sitma
endemik olarak bulunmaktadir. Bildirilen vakalarin 2010 yilinda
%9'u Pfalciparum, %91'i P. vivax'dan olugmaktadir (1).

P vivax karacigerde olusturdugu hipnozoitler dolayisi ile inkibas-
yon siresi, kemoproflaksi ve tedavide farkli yaklagim gerektir-
mektedir (4). Pvivax da sivrisinek 1singini takiben sporozoitlere
maruz kalinmasini takiben iki ayr inklibasyon siresi tanimlanmis-
tir. Birincisi ilk atak olarak 14+3 glnlik inklbasyon periyodu,
ikincisi ise karacigerde hipnozoid formunda dormant basillerin
maturasyonu ve relaps (ge¢ enfeksiyon) olarak tanimlanmaktadir.
P. vivax'in hepatositlerdeki hipnozoitlere kemoproflakside yaygin
kullanilan klorokin, meflokin, doksisiklin gibi ajanlar etkin degil-
lerdir (11, 12). Her iki olgumuz ikinci inklibasyon periyoduna
uymakta ve ilk olguda alti ay, ikinci olguda 10 ay sonra relaps
ortaya ¢ikmistir.

ik olgumuz Afganistan’da bulundugu stire boyunca diizensiz
sekilde meflokin kullanmigtir. Oysa ki meflokin parazitin hipnozo-
it formlarina etkin degildir (11). Dolayisi ile olgu relaps olarak
degerlendirilmistir. Bu nedenlerle primakinin primer kemoprof-
lakside dnemli oldugu degerlendirilmistir (11). Primakin‘in met-

hemoglobinemi ve G6PD eksikliginde hemolitik anemi gibi yan
etkilerinin oldugu ve diger yeni ilaclarin daha givenli oldugu
gerekgesi ile kullanimindan kac¢inildigi bildirilmektedir (11).
Relaps vakalar nedeni ile yeniden primakine dénis oldugunu ve
tek basina Pvivax ve P. falciparum kemoproflaksisinde etkin bir
secenek oldugu bildirmistir (11). ikinci olgumuz ise seyehati sira-
sinda kendi imkanlari ile eczanelerden temin ettigi sitma ilaglari-
ni diizensiz kullanmis, bu nedenle yine bir relaps Pvivax enfeksi-
yonu dlsinulmuistar.

Tedavide DSO P, vivax icin, klorokin duyarli ise klorokin 10 mg/kg
yukleme dozunu takiben alti, 24 ve 48. saatte 5 mg/kg ve 14 gin
primakin 0,25-0,50 mg/kg/gln iki esit dozda onermekte, eger
klorokin direnci mevcut ise klorokin yerine amodiakin, meflokin
ve kinin énermektedir (13). Olgularimiz da l¢ glinlik klorokin ve
14 glnlik primakin ile tedavi edilmistir.

Sitma dinya ¢capinda hayati tehdit eden bir hastalik olarak halen
kargimizda durmaktadir. Tedaviye direncli plasmodium tdrleri
artisi ise bu sorunu daha da dnemli hale getirmektedir. Hastaligin
hizli ve do@ru tanisi tedavinin etkin bir sekilde yapilabilmesi icin
anahtar rolu oynamaktadir. Mikroskobik inceleme halen altin
standart olarak gecerliligini koruyan tani yéntemidir. Ancak &zel-
likle laboratuvar olanagi bulunmayan bdlgelerde, yine endemik
bélgeden dénen atesli hastalarda mikroskopi ile yeterli sonug
alinamayabilmektedir. Bu baglamda, sitmanin klinik ve epidemi-
yolojik 6zellikleri de gdz dnline alinarak secilmis iyi kalitedeki bir
hizli tani testi sitma tanisi ve dolayisiyla tedavisi agisindan olduk-
ca iyi bir yol gosterici olacaktir. Ozellikle diisiik parazitemi ile
giden sitma olgulan gdzden kacabilecedi icin hizli tani testlerinin
stpheli olgularda kullanilmasi klinisyenlerin tanisal gliciini artti-
rabilecedi de akilda tutulmalidir (14, 15). Bizim olgularimizda
periferik yayma ile tani konuldu.

SONUC

Sonug olarak endemik bdlgeye seyahat sonrasi ilk bir ay icinde
sitma klinigi ortaya ¢ikmasi beklenmekte ise de aylar hatta yillar
sonrada plasmodium vivax relapsi gorilebilecegi akilda tutulma-
li, P. vivax ve P. ovale tiri sitma etkenleri icin primakin ile kemop-
roflaksinin tamamlanmasi degderlendiriimeli ve kisa sireli seya-
hatlerde primer proflakside primakin distntlmelidir.
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1 2 4 Case Report / Olgu Sunumu

Isolated Giant Hydatid in Kidney

Bobrekte Izole Dev Kist Hidatik

Faruk Ozgor, Akif Erbin, Ahmet Yalcin Berberoglu, Murat Binbay, Omer Sarllar,
Ahmet Yaser Muslimanoglu

Haseki Training and Research Hospital, Clinic of Urology, istanbul, Turkey

ABSTRACT

Cyst hydatid of the kidney is parasitic condition caused by Echinococcus granulosus and identified in many countries, especially associated
with sheep farming. Echinococcal larvae enter the bloodstream using the digestive system and invade any organs in the human body. The
urinary system is the third most common area affected by parasitic infection after liver and lungs, but isolated renal involvement is a very
rare situation, even in endemic areas. in our case, we aimed to report a 57-year-old female patient with an 18-centimeter isolated renal
cyst hydatid treated by retroperitoneal nephrectomy. The diagnosis was based on imaging findings and confirmed by histopathologically.
(Turkiye Parazitol Derg 2014; 38: 124-6)
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OZET

Bébrek kist hidatigi Echinococcus granulosus tarafindan olusturulan parazitik bir hastaliktir ve dzellikle koyun yetistiriciliginin oldugu bircok
tilkede gériiliir. Ekinokok larvalari sindirim sistemini kullanarak kan dolagimina girer ve insan viicudunda herhangi bir organi tutabilir. Uriner
sistem tutulumu karaciger ve akcigerlerden sonra en sik tutulan bélgedir ama izole bdbrek tutulumu endemik bélgelerde bile ¢cok nadir
gorulur. Vakamizda 18 santimetre boyutunda izole renal kist hidatik tutulumu olan ve retroperitoneal olarak nefrektomi yapilan 57 yaginda
bayan hastayi sunmayi amacladik. Taniya gérintileme yontemlerine dayanilarak ulasildi ve histopatolojik olarak dogrulugu desteklendi.
(Turkiye Parazitol Derg 2014; 38: 124-6)

Anahtar Sézciikler: Ekinokokkus granulosus, kist hidatik, parazitik infeksiyonlar
Gelig Tarihi: 07.02.2013 Kabul Tarihi: 22.07.2013

INTRODUCTION

orous livestock creatures-called intermediate hosts-contain
parasites in intestines and are also sources for transmission
to human. Humans are accidental hosts for echinococcus,
and foods contaminated by eggs of the parasite play a role
in transition. After the entry of embryos (oncosphere) into

Although we are in the age of antibiotics, parasitic infec-
tions continue to be a reason of serious health problems.
Echinococcosis, also known as hydatid disease, is endemic

trouble in many parts of the world caused by infection with a
larval form of parasitic tapeworm Echinococcus granulosus
(1). Dogs are typically a definitive host, and many herbiv-

the bloodstream, the oncosphere could invade various or-
gans and develop into a hydatid cyst (2-3). Kidney is the third
most common organ involved after the liver (75%) and the
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lungs (15%), but isolated renal involvement is a rare condition,
with a 2% incidence (4). Also, different clinical manifestations of
the disease cause difficulties for diagnosis. In this report, we aim
to present a patient with isolated renal hydatid cyst (RCH).

CASE REPORT

A 57-year-old obese (BMI: 32.2 kg/m? female patient was ad-
mitted to the hospital with asthenia, intermittent hematuria, and
left flank pain of 14 months in duration. She had a history of un-
controlled hypertension without using any drug. In the physical
examination, there were no pathological findings. Complete
blood count and biochemical tests, including creatinine and
electrolytes, were at normal levels. Urine analyses and chest gra-
phy showed no abnormalities, but abdominal ultrasonography
presented a cystic lesion, including a solid area in the left kidney
and suspected renal cancer. Computed tomography revealed an
18-centimeter heterogeneous and multivesicular cyst with cal-
cified wall; also, daughter cysts were described (Figure 1). The
giant cyst had a deteriorated renal parenchyma, and because of
its size, open total nephrectomy was indicated and performed.
Operation was performed with a left flank incision. Cystic fluid
was aspirated to facilitate control of the renal vessels and obtain
lower intracystic pressure. Surrounding tissues were protected
by using hypertonic 20% saline packs. Operation time was 105
minutes, and estimated blood loss was 110 cc. No complications
occurred. The post-operative period was uneventful, and the pa-
tient was discharged 2 days after the operation. The histopatho-
logical findings confirmed the diagnosis (Figure 2). The patient
received 10 mg/kg albendazol for 1 week preoperatively and for
3 weeks postoperatively.

DISCUSSION

Renal echinococcosis, or hydatid cyst of the kidney, is an ac-
quired disease caused by echinococcus parasites. Echinococ-
cus (E. granulosus, E. multilocularis, and E. rarer) are flatworm
belonging to the order cestoda and the tenia family (5). Adult
forms of parasites live in the bowel of dogs or foxes, and sheep
are intermediate hosts. Accordingly, echinococcal disease con-
tinues to be endemic in sheep-raising countries, such as Algeria,
Tunisia, Australia, Egypt, and Canada (6). Humans get eggs of
parasites from contaminated foods and water, thus accidentally
taking the place as intermediate host in the parasitic cycle. The
embryos migrate into the duodenum wall and enter the circula-
tion system. Liver and lungs are the two most common organs
involved by echinococcus. Hydatid cyst of the urinary system has
been seen in 4% of all cases, and kidney is the most commonly
affected organ. In addition, involvement of the vesiculoseminalis,
bladder, prostate, and spermatic cord have been seen in various
case reports (7).

Generally, there are no specific symptoms or indications to di-
agnose RCH. The disease usually continues asymptomatically
for years and is then discovered incidentally. Flank pain, fever,
intermittent hematuria, dyspepsia, abdominal distension, vomit-
ing, and weight loss are the most common symptoms (8). Rarely,
palpable mass is determined in the physical examination. Only
hydaturia-grabe like material in urine is a pathognomonic sign
and reveals with rupture of the cystic lesion into the collecting
system. Hydaturia is uncommon and has been reported in 5%-

Figure 1. Cyst hydatid in left kidney in 18 centimeter size

Figure 2. Macroscopic examination of pathological specimen

10% of all renal hydatid disease (9). In our patient, hydaturia was
not detected.

Laboratory tests might be helpful, but there is no immunological
and serological test for the definitive diagnosis. Eosinophilia is
determined in 25% of patients, but false-positive results may oc-
cur in different conditions, such as other parasitic infections and
autoimmune diseases. Recently, the Casoni test has almost been
abandoned because of its low accuracy. Even the complement
fixation test and indirect hemagglutination test have higher ac-
curacy diagnostic rates; a positive test does not completely con-
firm the diagnosis (10).

Radiological procedures are the most important tool in the di-
agnosis of hydatid cyst. Plain abdominal graphy and intravenous
urography are historical tools, and today, diagnosis is dependent
mainly on ultrasonography. Detection of daughter cysts and
floating membrane are characteristic findings of hydatid cyst in
ultrasonography. Cost-effectiveness and non-invasiveness are
the other advantages, but the effectiveness of ultrasonography is
based on the operator and changeable, as in our case. Daughter
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cysts are reported as solid lesions in our ultrasonography report.
If there are any doubts, computed tomography or magnetic res-
onance imaging is performed. But, high-radiation dose CT can
determine daughter cysts and calcification more easily when
compared with USG (11). Parameters, such as size, location of hy-
datid cyst, and relationship with adjacent organs, are described
more accurately with CT. MRl is an acceptable alternative to the
CT scan. MRI detects a multiple or solitary lesion with high signal
intensity, consisting of multiple thin walls and surrounded by a
thick, hypointense rim.

The goal of the treatment is to remove all cyst contents in the
kidney, and surgical modalities are the main treatment for renal
hydatid cyst. Puncture-aspiration-injection-re-aspiration (PAIR)
therapy is an alternative method for patients who can not tol-
erate operation or who do not wish to undergo operation, but
its success is low, especially in multiocular cases (12). Partial
nephrectomy, total cyst excition, and partial cystectomy are the
kidney-sparing surgical therapies and are performed in 75% of
all renal hydatid cyst cases. If the kidney is non-functional or is
completely damaged by hydatid cyst, total nephrectomy is per-
formed, as in our case (13). A laparoscopic approach is an alter-
native method but must be careful of risks of cyst rupture and
dissemination.

CONCLUSION

In this case, we report an unusual presentation of Echinococcus
granulosis. Particularly, in epidemic areas, as our country, physi-
cians must have good knowledge about the disease and must be
aware of its clinical presentations and complications.
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Psoriyazis ve Diyabetes Mellitus Tamh Hastada Intestinal Strongyloidosis

Intestinal Strongyloidiasis in a Psoriasis Patient with Diabetes

1
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OZET

Cogdunlukla asemptomatik olan ve bu sebeple de atlanabilen bir nematod olan Strongyloides stercoralis’le gelisen hiperenfeksiyon send-
romu ylksek mortaliteye sahiptir. Bu olgu, lGlkemizden rapor edilen ve psériyazis ve diyabet gibi immun yanitin iglevlerini etkileyebilecek
iki hastalikla beraber seyreden ilk strongyloidosis vakasidir. Bu olguda alti yil dnce psériyazis tanisi alan 59 yasindaki diyabetik kadin hasta
topikal kortikosteroid, kalsipotriol ve nemlendirici ile tedavi sirasinda psériyazis semptomlarinda artis sikayetiyle poliklinige bagvurmustur.
Anemnezinden zaman zaman kabizlik ve k&t kokulu diskilama sikayetinin oldugu 6grenilmistir. Kanda eozinofil sayisinin yiksek ve vitamin
B12 dizeyinin diustk ¢gikmasi lUzerine parazitolojik tetkik istenen hastanin digki érnedinde bol miktarda S. stercoralis larvalari gortlmustar.
iki haftalik albendazol tedavisi sonrasinda semptomlarda ciddi gerileme olmus ve diski tetkikinde larva tespit edilmemistir. Bu vakada, diya-
betle birlikte psériyazis gibi immunsupresif tedavi secenedi olan durumlarda tedavi dncesinde parazitolojik inceleme yapilmasinin gerekligi
vurgulanmistir. (Turkiye Parazitol Derg 2014; 38: 127-30)

Anahtar Sézciikler: Strongyloides stercoralis, psoriyazis, diyabetes mellitus
Gelig Tarihi: 30.07.2013 Kabul Tarihi: 21.10.2013

ABSTRACT

Fasciolosis is a rare cause of hepatobiliary system infections and caused by the trematode Fasciola hepatica. It primarily infects sheep or
goats, and humans are accidental hosts. On laboratory findings, marked eosinophilia is present in most of the cases. Here, we report a case
of fasciolosis without eosinophilia who presented with sepsis and responded to therapy with a second dose of triclabendazole. Sepsis-like
clinical presentation has been reported in few cases. A 48-year-old female patient presented with high fever, abdominal pain, hypotension,
and tachycardia. The patient was considered as sepsis secondary to liver abscess, which was demonstrated on the initial abdominal ultra-
sonography (USG) findings. Therefore, empirical antibiotic therapy was started. Due to failure of the treatment, the image was found to be
compatible with fasciolosis on control magnetic resonance imaging (MRI) and USG. On detailed anamnesis, history of eating watercress was
learned, and the diagnosis of fasciolosis was confirmed by serological tests. (Turkiye Parazitol Derg 2014; 38: 127-30)
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GiRiS

Strongyloides tirleri her yil yaklagik 100 milyon insani enfekte
eden tropikal ve subtropikal bdlgelerde yaygin olarak gérilen
nematodlardir. Ulkemizde bu parazit ilk kez Dr. Resat Riza tarafin-
dan Balkan Savaslar sirasinda Makedonya Manastir'daki askerler
arasinda tespit edilmistir. Ulkemizde sporadik olgular seklindeki
bildirimlere sikligina gore sirasiyla Akdeniz, Karadeniz, Marmara,
Ege, Ic Anadolu ve Dodu Anadolu bélgelerinde rastlanmistir
(1-4). Enfeksiyon filariform larvanin deriden girmesi veya larvanin
sindirim yolu ile alinmasiyla baslar. Deriden giren larvalar kan
damarlan yoluyla akciger alveoler bosluguna gelir. Daha sonra
trakeadan farinkse ilerleyen larvalar yutularak 6zefagustan ilerle-
yip duodenum ve st jejunum mukozasina yerlesirler. iki haftada
gelisimini tamamlayarak erigkin hale gelen disiler, icinde larva
bulunan yumurtalar Gretirler. Bunlardan ¢ikan rabditiform larvalar
diskiyla bagirsaklardan disar atilirlar (5, 6).

Strongyloidosis transplantasyon, AIDS ve |6semi gibi immun
sistemi baskilayan durumlarda &limcll enfeksiyonlara sebep
olabilmektedir (5-8). Ayrica kronik malnutrisyon, diyabetes melli-
tus, kronik obstruktif pulmoner hastaliklar, alkolizm ve kronik
renal yetmezliklerde de S. stercoralis vakalarina yatkinlik olabildi-
gi belirtilmistir (5). Ozellikle mental sorunlu kisiler olmak tzere
bakimevlerinde de gdrilmesi nedeniyle nazokomiyal gegis ola-
bilecegi bildirilmektedir (7).

Psoriyazis, keskin sinirli eritemli-skuamli plaklarla karakterize,
kronik, inflamatuar bir hastalik olup poptlasyonda %1-3 oranin-
da gorilmektedir (9). Psoriyazisli kisilerin: artrit, Crohn hastalig,
kardiyovaskdiler hastaliklar, hipertansiyon ve diyabet gibi klinik
durumlara daha sik yakalandiklan rapor edilmistir (10). Diabetes
mellitus ise &zellikle hiperglisemi ile karakterize, karbonhidrat,
lipid ve protein metabolizmasi bozukluklari ve hizlanmis aterosk-
lerozla birlikte mikrovaskiler ve makrovaskdiler komplikasyonlar-
la seyreden kronik metabolik bir hastaliktir (11).

Bu calismada, psoériyazis ve diyabetes mellitus tanili kaginti sika-
yeti olan kadin hastada saptanan S. stercoralis olgusu, benzer
durumlarda parazit aranmasinin gerektigine dikkati cekmek ama-
ciyla sunulmustur.

OLGU SUNUMU

Alti yil dnce psoriyazis tanisi alan 59 yasindaki kadin hasta topikal
kortikosteroid, kalsipotriol ve nemlendirici tedavisi almistir.
Psoriyatik lezyonlarinda artig sikayetiyle Bezmialem Vakif
Universitesi Tip Fakiiltesi Hastanesi Dermatoloji Poliklinigi'ne
basvuran hastanin yapilan muayenesinde psériyazisle uyumlu
yaygin plaklar ve psériyatik artrit saptanmistir.

Hasta anemnezinden istahsizlik, mide bulantisi, karin agrsi, ishal
gibi sikayetlerin olmadigi ancak zaman zaman kabizlik ve kéti
kokulu digkilamanin oldudu 6grenilmistir. Fizik muayenede has-
tanin atesi, nabiz, tansiyon ve diger sistem muayeneleri normal
bulunmustur. Hastanin laboratuvar tetkiklerinde eritrosit sedi-
mantasyon hizi: 44 mm/saat; kan glukozu: 63 mg/dL; aspartat
aminotransferaz: 20 U/I; alanin aminotransferaz: 20 U/I, Vitamin
B12: 205 pg/mL bulunmustur. Yine HBsAg, anti-HCV ve anti-HIV
negatif olarak saptanmistir. idrar tetkikleri, akciger filmi ve batin
ultrasonografisi normal bulunmustur. Tam kan sayiminda I6kosit:
17,160/mm?3, eozinofil: 1,500/mm?, Hb: 13,2 g/dl, Hct: %40,3,

L .

Resim 1. S. Stercoralis'in rabditiform larvasi

trombosit: 330000/mm? olarak dl¢timustir. Digskida gizli kan ve
Helicobacter pylori antijen testi negatif olan hastanin idrar, kan
ve digki kiltirlerinde patojen bakteri Grememistir.

Kanda eozinofil sayisinin yiksek ve vitamin B12 diizeyinin dusik
¢ctkmasi lzerine parazitolojik tetkik istenen hastanin diski 6rnegi
Bezmialem Vakif Universitesi Tip Fakiiltesi Hastanesi Mikrobiyoloji
Laboratuvarinda nativ-lugol ve formaldehit eter ¢coktlirme yonte-
miyle incelenmis ve S. stercoralis larvalari gézlenmistir (Resim 1).

Hastaya mevcut komorbiditeleri sebebiyle metotreksat, asitretin ve
siklosporin tedavileri planlanamamustir, bunlarin yerine artrit tedavisi
icin etanercept, S. stercoralis tedavisi icin ise albendazol (400 mg/
glin) baglanmig olup iki hafta sonra yapilan kontrolde semptomlarin
geriledigi gézlenmis ve digki incelenmesinde S. stercoralis larvasina
rastlanmamustir.

TARTISMA

Bu calisma, diyabet ve psoériyazis gibi immun yetkinligi etkileye-
bilecek klinik tablolara sahip hastalarda, parazitolojik analizlerin
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oénemini vurgulamakta ve strogyloidosis gibi enfeksiyonlarin ayi-
rici tanida g6z éninde bulundurulmasi gerekliligine dikkati ¢cek-
mektedir. Ulasilabilir kaynaklarda yapilan taramalara gore, bu
olgu Ulkemizden bildirilen diyabet ve psériyazisle birlikte goru-
len ilk strongyloidosis olgusudur.

S. stercoralis siklikla asemptomatik gastrointestinal enfeksiyonla-
ra sebep olan bir intestinal nematod olup disik sosyoekonomik
kosullarda, kirsal alanlarda, bakim evleri, askeri birlikler gibi
kiclk sosyal gruplarda yaygindir (4, 12). Ayrica bu parazit 20°C
Ustindeki sicakliklarda, nemli-humuslu topraklarda, sulu tarm
yapilan ve yagsam sekli toprakla temasi gerektiren kosullarda sik
gorilmektedir (13). Hastanin anemnezinden istanbul'da bir
apartman dairesinde yasadidi ve hobi olarak ¢icek yetistirdigi
ogrenilmigtir. S. stercoralis bulaginin nasil gerceklestigini goste-
ren kesin bir veri olmamasina ragmen, nemli saksi topragindan
bulagmis olmasi muhtemeldir.

S. stercoralis konagda yerlestikten sonra otoenfeksiyon ile kronik
enfeksiyona sebep olabilmektedir. Kronik enfeksiyonlu hastalar-
da genellikle asemptomatik veya cilt, akciger ve intestinal tutu-
lumla ilgili semptomlar goérilebilmektedir. Kiginin immun duru-
muna bagli olusan hastaliklar ve kullanilan ilaclarla konak-parazit
dengesinin bozulmasi halinde kronik strongyloidosislerde hayati
tehdit eden hiperenfeksiyon sendromunun olugma riskinin de
ortaya ciktigi belirtilmistir (6). Ayrica S. stercoralis vakalarinin kro-
nik hastaliklar veya ilag kullanimiyla immun sistemi baskilanmig
kisilerde daha sik gorildugi saptanmistir (5, 6). insiline bagiml
olmayan diyabeti olup psoriyazise bagl cilt lezyonlarindaki alev-
lenme ve kasinti sikayetiyle poliklinige bagvurmus olan olguda,
hastanin alevlenen psériyazis lezyonlarinin tedavisi icin immun-
supresif bir ilag baglanmasi planlanmistir. Ancak, laboratuvar
tetkiklerinde gbézlenen eozinofili nedeniyle parazit incelenmesi
istenmis ve S. stercoralis larvalarina rastlaniimasi sonucunda
tedavi protokolt degistirilmistir. Boylece immunsupresif tedavi
alan hastalarda mevcut klinik durumdan daha ciddi, olimcul
komplikasyonlara sebep olmasi muhtemel hiperenfeksiyon
sendromunun gelismesi énlenmistir.

Ulkemizde Gékirmak ve ark. (14) 1982'de, Sahin ve ark. (15)
1994'de ve Culha ve ark. (8) 2006'da lenfoblastik [6semili ve
Hokelek ve ark. (16) 1998'de Ulseratif kolitli bir hastada S. sterco-
ralis enfeksiyonunu rapor etmiglerdir. Yine Dogan ve Akgin (1)
2003 yilinda, iki Ulseratif kolitli, bir karaciger apseli, bir renal
transplantli, bir akut batinli, iki malndtrisyonlu hastada S. sterco-
ralis enfeksiyonu rapor etmislerdir. Yine, yapilan rutin digski ince-
lemelerinde Ozcan ve ark. (17) Hatay'da 11, Adana’da 5 olguda,
Yilmaz ve ark. Van'da 3 olguda S. stercoralis enfesiyonu bildirmig-
lerdir.

Yurt disindan sunulan olgularda Coovadia ve ark. (18)immunsup-
resif herhangi bir tedavi almayan diyabetik bir hastanin periton
sivisi, digski ve kaninda S. stercoralis'i saptamiglardir. Arastinicilar
altta yatan bir hastaligi olan kisilerde parazitin yaygin enfeksiyon-
lara neden olabilecedini bildirmislerdir. Bagka bir calismada,
kontroll iyi saglanmayan diyabetli bir hastada kronik perikardiyal
eflzyona sebep olan S. stercoralis'in yaygin enfeksiyon olustur-
dudu rapor edilmistir (12). Yine Mora ve ark. (5) immunsupresif
tedavi alan biri sistemik lupus eritematozuslu digeri antifosfolipit
sendromlu asemptomatik iki strongyloidosis olgusunda hiperen-
feksiyon geligimini ve vakalardan birinin tedaviyle iyilegirken

digerinin septik sokla kaybedildigini bildirmislerdir. Sunulan
olguda psériyazis ile birlikte diyabetes mellitus tanisina sahip 59
yasindaki kadin hastada psoériyazis lezyonlarindaki artigla strongy-
loidosis arasindaki iligkiyi agiklayacak net veriler mevcut degildir.

Bu olguda, S. stercoralis'le gelisen hiperenfeksiyon sendromu-
nun yiksek mortaliteyle iliskisi de hesaba katilarak, cogunlukla
asemptomatik olmasi nedeniyle atlanabilen bir S. stercoralis
enfeksiyonunun metabolik bir bozukluk olan diyabetes mellitus
veya immun sistemi baskilayici tedavi secenedi olan psodriyazis
gibi durumlarda tedavi éncesinde ve sonrasinda ya da olgudaki
gibi psoriyatik lezyonlardaki artis durumlarinda parazitolojik ince-
leme yapilmasinin gerektigi sonucuna variimistir.

Sonug olarak, bu ¢alisma yurt icinden sunulan, psoriyazis ve diya-
bet gibi immun unsurlarin islevlerini etkileyebilecek iki hastalikla
beraber seyreden ilk strongyloidosis vakasi olma dzelligini tasi-
maktadir. immun sistemi baskilayici kortikosteriod tedavisine
baslamadan 6nce yapilan parazitolojik analiz, muhtemel yaygin
ve hayati tehlike dodurabilecek bir strongyloidosis tablosunun
gelismesini engellenmistir. Dolayisiyla, vaka hekimlerin benzer
klinik durumlarda S. stercoralis enfeksiyonunu da géz éninde
bulundurmalar gerektigini vurgulamaktadir.

Etik Komite Onayi: Calismamizin retrospektif tasarimindan
dolayi etik komite onayi alinmamistir.

Hasta Onami: Hasta onami bu c¢alismaya katilan hastadan alin-
mistir.
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A Case of Fasciola hepaticaMimicking Sepsis without Eosinophilia

Sepsis gibi Prezente Olan Eozinofilisiz Fasciola hepatica Vakasi
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ABSTRACT

Fasciolosis is a rare cause of hepatobiliary system infections and caused by the trematode Fasciola hepatica. It primarily infects sheeps or
goats, and humans are accidental hosts. On laboratory findings, marked eosinophilia is present in most of the cases. Here, we report a
case of fasciolosis without eosinophilia who was presented as sepsis and responded to therapy in second dose of triclabendazole. Sepsis
like clinical presentation has been reported in few cases. Forty-eight year old female patient presented with high fever, abdominal pain,
hypotension and tachycardia. The patient was considered as sepsis secondary to liver abscess, which was demonstrated on the initial ab-
dominal ultrasonography (USG) findings. Therefore, empirical antibiotic therapy was started. Due to failure of the treatment, the image was
found to be compatible with fasciolosis on control magnetic resonance imaging (MRI) and USG. On detailed anamnesis, history of eating
watercress was learned and the diagnosis of fasciolosis was confirmed by serological tests. (Turkiye Parazitol Derg 2014; 38: 131-4)
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OZET

Fasciolosis hepatobiliyer sistem enfeksiyonlarinin nadir bir nedenidir ve etkeni bir trematod olan Fasciola hepatica'dir. Primer olarak koyun-
lari ve kecileri enfekte eder, insanlar rastlantisal olarak ana konak olur. Cok az vakada ise sepsis benzeri klinik prezentasyon rapor edilmistir.
Laboratuvar bulgularinda belirgin eozinofili vakalarin cogunda mevcuttur.Biz, eozinofili olmaksizin sepsis benzeri tablo ile prezente olan ve
ikinci doz triklabendazol tedavisine iyi cevap alinan fasciolosis olgusu sunduk. Kirksekiz yaginda kadin hastayiksek ates, karin agrisi, hipo-
tansiyon ve tasikardi ile basvurdu. Hastada ilk plandaki batin ultrasonografi bulgularina gére karaciger absesine bagli sepsis distndldui.
Ampirik antibiyoterapi baglandi. Ancak tedaviye yanit alinamamasi nedeniyle yapilan kontrol USG ve batin MRI incelemelerinde fasciolosis
ile uyumlu gériintl saptandi. Anamnez derinlestirildiginde su teresi yeme dykiist oldudu 6drenilen hastada fasciolosis tanisi serolojik testler
ile kesinlestirildi. (Turkiye Parazitol Derg 2014; 38: 131-4)
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INTRODUCTION

Fasciolosis is caused by the trematode Fasciola hepatica and is
a rare cause of infections of the hepatobiliary system. It primarily
infects sheep or goats, while humans are accidental hosts.
Humans acquire these parasites by ingesting metacercariae
encysted on contaminated water, watercress, or other aquatic
plants. After ingestion of metacercariae, they encyst in the intes-
tine, penetrate the bowel wall through the peritoneum, and then
migrate through the liver parenchyma towards the biliary ducts
(1, 2). Urticaria, fever, right upper quadrant abdominal pain or
intermittent episodes of biliary colic, hepatomegaly, and marked
eosinophilia are common signs and symptoms. Marked eosino-
philia is present in most of the cases. The diagnosis requires high
clinical suspicion. Radiological modalities, stool studies, and
serological tests are required for confirmation of the diagnosis.
Triclabendazole (TCBZ), bithionol, and praziquantel are currently
the effective drugs of choice for the treatment of fasciolosis (3).
Here, we report a case of fasciolosis without eosinophilia that
was presented as sepsis and responded to therapy at the sec-
ond dose of triclabendazole.

CASE REPORT

A 48-year-old woman was admitted to our clinic with right upper
quadrant pain, nausea, and vomiting for 1 month. In the last 10
days, fever accompanied these complaints. She had no medical
history of alcohol or drug ingestion, gallstone disease, or
abdominal surgery. Her physical examination revealed right
upper quadrant tenderness, hepatomegaly, and ascites. Her
body temperature was 38.9°C, heart rate was 130 beats per
minute and regular, and blood pressure was 80/60 mm Hg, while
the laboratory findings were as follows: leukocyte: 15.000/mm3,
(neutrophil: 79%, eosinophil: 0.2%), alanine aminotransferase
(ALT):106 1U/L, aspartate aminotransferase (AST): 82 IU/L, alka-
line phosphatase: 175 IU/L (normal range: 98-279 IU/L), total
bilirubin: 1.68 mg/dL, C-reactive protein (CRP): 205 mg/L (0-5),
and the amylase level was within normal ranges.

The abdominal ultrasonography (USG) performed for abdominal
pain demonstrated a normal common bile duct with no gallstones
or sludge; however, numerous hypoechoic heterogeneous lesions
in the liver parenchyma compatible with liver abscess were pres-
ent.With these findings, the patient was considered as having
sepsis due to liver abscess; after obtaining blood cultures, we
empirically initiated imipenem (500 mg four times a day). Despite
treatment, the fever persisted with negative blood cultures. Since
the general condition of the patient was deteriorating and the
levels of ALT and AST were increasing, we performed a follow-up
abdominal USG, which revealed multiple hypoechoic heteroge-
neous lesions, bile duct wall thickening, and a mobile vermiform
structure without acoustic shadowing in the gallbladder. This
appearance was supposed to be compatible with fasciolosis
(Figure 1). Abdominal magnetic resonance imaging (MRI) also
demonstrated hyperintense areas on T2-weighted images and
hypointense areas on T1-weighted images in the liver parenchyma
without dilatation of the intrahepatic or extrahepatic bile ducts
(Figure 2). Based on these findings, the patient was re-questioned
in detail; she then gave a history of watercress consumption 3
months before. We performed serological tests and stool exami-
nation for Fasciola hepatica.

Figure 1. Bile duct wall thickening, and a mobile vermiform
structure without acoustic shadowing in the gallbladder

Figure 2. There were multiple lesions in the liver parenchyma
without dilatation of the intrahepatic or extrahepatic bile ducts

We did not observe parasite eggs and ova in the stool. Anti-
Fasciola hepatica antibody (ab) was determined 2 precipitation
arcs, and Fasciola hepatica ab was positive at 1/1280 titer by
indirect hemagglutination test. The confirmation of anti-Fasciola
hepatica antibody specificity was made by the immunoblotting
method in France (laboratoire Cerba; Paris, France). Test results:
anti-p8-9ab: (++++), anti-p27-28 ab: (++++), anti-p42 ab:
(+++4), and anti-pb0 ab: (++++). With the diagnosis of fasciolo-
sis, 15 mg/kg/day TCBZ was initiated. After single-dose therapy,
fever persisted. Due to clinical deterioration, one additional
dose of TCBZ was required. The fever decreased, and the liver
function tests declined to normal limits at the end of the first
week of the second dose. She was discharged and was doing
well on the first month of the follow-up visit.

DISCUSSION

The World Health Organization has classified fasciolosis as an
important human parasitic disease. Humans acquire these para-
sites by ingesting metacercariae encysted on contaminated
water, watercress, or other aquatic plants (1, 2). Clinical suspicion
is very important for diagnosis. History of travel and food con-
sumption should be taken very carefully. Diagnosis of fasciolosis
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requires a high index of clinical suspicion in patients admitted
with clinical signs, such as right upper quadrant abdominal pain,
fever, and jaundice. Eosinophilia is also a significant laboratory
finding (3, 4). In our patient, the common clinical signs and symp-
toms were fever, right upper quadrant abdominal pain and ten-
derness, nausea, hypotension, and tachycardia. Neutrophilic
leukocytosis was present, but the eosinophil count was within
normal ranges, and USG revealed numerous hypoechoic hetero-
geneous lesions compatible with liver abscess. Based on these
findings, the patient was primary misdiagnosed for sepsis due to
liver abscess. Similar clinical findings may be present in liver
abscess, sclerosing cholangitis, cholecystitis, ruptured hydatid
cyst, acute viral hepatitis, malignancy, and other parasitoses,
such as ascariasis or clonorchiasis (5, 6). Eosinophilia is common
in the acute phase of the disease. Eosinophil count is reported
to be variable in patients and particularly higher in acute cases.
Eosinophil count is not a surrogate marker in the biliary phase of
fasciolosis, as in our case (7, 8).

Fasciolosis has two phases: hepatic and biliary. The clinical man-
ifestations of fasciolosis differ according to the stage of the dis-
ease. The hepatic phase of the disease begins 1 to 3 months
after ingestion of the encysted larva, with penetration and
migration through the liver parenchyma toward the biliary duct.
This phase is characterized by urticaria, fever, right upper
qguadrant abdominal pain, hepatomegaly, mild hepatitis, and
eosinophilia. USG may not be diagnostic in the hepatic phase.
Heterogeneity of the liver parenchyma, hypoechoic nodules,
and cystic lesions produced by migration of the trematodes are
nonspecific USG findings of the hepatic phase. During the sec-
ond stage-the biliary phase-the parasite passes in the biliary
tract and usually presents with intermittent episodes of biliary
colic with or without fever, cholangitis, and jaundice. Abdominal
USG provides information, especially in the biliary stage of the
disease. Biliary dilation, bile duct wall thickening, and periductal
fibrosis are common findings (9, 10). In our case, the first abdom-
inal USG, probably performed at the end of the first stage of
disease, was not specific for diagnosis. However, 2 weeks later,
follow-up USG additionally revealed vermiform structures in the
gallbladder and was compatible with fasciolosis.

Computed tomography and MRI have similar values on the diag-
nosis; MRI is especially helpful for determining the stage and
activity of the disease. Hypointense lesions on T1-weighted and
hyperintense lesions on T2-weighted images, dilatation, or wall
thickening of the biliary ducts are important findings (11). In our
case, MRl also demonstrated similar lesions on liver parenchyma,
except for biliary duct enlargement.

Microscopic identification of the characteristic egg and ova in
the stool and serological tests may be helpful for the exact diag-
nosis. In the acute phase of fasciolosis, eggs may not be detect-
able in stool examination; we also could not detect eggs in
stool, which may be explained with the history and clinical find-
ings of our case being compatible with the acute phase (12).
Diagnosis should be confirmed by clinical and radiologic find-
ings, supported by serology (13). Antigen detection with ELISA
in the serum is very useful for diagnosis and has a sensitivity rate
of 92.4% and specificity (14). The specificity of the indirect
hemagglutination test is 96.9% for the diagnosis of fasciolosis,

while the specificity is 100% by using immunoblotting (15, 16).
We could not detect any eggs in the stool examination of the
patient. However, the result of serum indirect hemagglutination
test for F. hepatica was positive at a titer of 1/1280 and con-
firmed by immunoblotting.

The recommended treatment for fasciolosis is TCBZ (10-20 mg/
kg/day). The response to TCBZ is reliable, and it can be used as
a criterion of the diagnosis. Generally,

single-dose therapy is enough for response. Nevertheless, mul-
tiple doses of TCBZ may be required in severe infections and
persistent disease after one dose therapy (17). Due to clinical
deterioration, one additional dose TCBZ was required in our
case.

CONCLUSION

In conclusion, a high clinical suspicion and history-taking are very
important for the diagnosis of fasciolosis. It should be kept in
mind that fasciolosis may present without eosinophilia and jaun-
dice and may also mimic sepsis.
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Case Report / Olgu Sunumu 1 3 5

An Unusual Wohlfahrtia magnifica Myiasis Case Localized in Cutaneous
and Subcutaneous Tissues in a Patient with Head-Neck Cancer

Bas Boyun Kanserli Hastada Kutane6z ve Subkutaneoz Yerlesimli Siradisi

Wohlfahrtia magnifica Vakasi
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ABSTRACT

Auricular tumors constitute 6% of all head-neck tumors. Malignant tumors of the auricula are generally squamous or basal cell carcinomas.
Myiasis rarely occurs in healthy individuals. In general, it is a parasite that is seen in patients with mental retardation or psychiatric disorders,
elderly individuals, those with poor self-care and hygiene, and those with immune system disorders. In humans, it is mainly seen in tropical
and subtropical regions; however, in rare instances, it may be seen in other regions of the world. In the literature, there are limited numbers
of myiasis cases reported from Turkey. In this study, we aimed to present a myiasis case (Wohlfahrtia magnifica) involving cutaneous and
subcutaneous tissues with an underlying head-neck cancer, which, to the best of our knowledge, has not been reported before in the liter-
ature. (Turkiye Parazitol Derg 2014; 38: 135-7)
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OzET

Aurikula timérleri tim bas-boyun timérlerinin %6é'sini olusturur. Aurikula malign timérleri genellikle skuaméz hicreli karsinom ve bazal
hicreli karsinomdur. Myiasis saglikli insanlarda nadiren gorildr. Genellikle mental retardelerde, psikiyatrik bozuklugu olanlarda, yaslhlarda,
kisisel hijien ve 6zbakimi kétu kisilerde ve immune sistemi bozuklugu olanlarda gérilebilen bir parazittir. Myiasis insanlarda 6zellikle topical
ve subtopikal bélgelerde gérilir fakat diger bélgelerde nadiren gérilmektedir. Literatirde tlkemizden bildirilen myiasis olgusu ¢ok azdir.
Bas boyun bélgesinde ve ozellikle de kanser yarasinda ¢ok daha nadir gérilmektedir. Bu ¢alismada bilgimize gére literatiirde sunulmamis
olan bas boyun kanseri zemininde gelisen ve deri ve deri alti dokulari tutan myiasis (Wohlfahrtia magnifica) olgusunu sunmayi amagladik.
(Turkiye Parazitol Derg 2014; 38: 135-7)
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INTRODUCTION

Malignant tumors of the auricula are generally squamous (SCC) or
basal cell carcinomas (BCC) (1, 2). Rarely, malignant skin tumors may
also be seen, particularly in the elderly population, who are
exposed to sunlight for longer periods. Myiasis is a pathological
condition that occurs as a result of infestation of live or necrotic
tissues or organs in humans and vertebrates by fly larvae (3).
However, myiasis, which occurs during the larval developmental
stage of flies, is rarely seen in tumor tissues and/or infected tissues
due to factors related to the parasite and host-e.g., in cases of poor
hygiene, diabetes mellitus, and immune suppression (4). Although
myiasis is mainly seen in tropical and subtropical regions in humans,
it can rarely be seen in other regions of the world. Myiasis infesta-
tions are classified according to the infected area of the host (ana-
tomical classification) and level of parasitism. In the anatomical
classification, myiasis is classified as cutaneous, cavitary (oral, nasal,
otomyiasis, intestinal, or urogenital), and ocular myiasis (5). Myiasis
is also classified as obligatory, facultative, incidental, or accidental.
In the literature, there are several published articles reporting myia-
sis in different areas of the body, including nasal sinuses, oral cavity,
tissues around tracheostomy, and ear (6, 7). However, the number
of the myiasis cases with an underlying head-neck cancer is very
limited. In this study, we aimed to present a myiasis case that devel-
oped on a background of a recurrent malignant auricular tumor.

CASE REPORT

An 87-year-old man underwent surgery with a diagnosis of auric-
ular SCC in a distinct facility. The patient, who did not regularly
attend control visits, presented to our clinic with discharging,
foul-smelling, ulcerated swelling that extended from the left
temporal region to the zygomatic and buccal regions about 1
year after surgery (Figure 1). The patient reported that he had
this complaint for approximately 1 month and did not present to
an expert. An ulcero-vegetating, brisk mass lesion consistent
with recurrence, which was fixed to surrounding tissues, was
detected in the physical examination. Maggots were removed
from the cancerous wound (Figure 2). On the cranial and tempo-
ral CT scans, it could be seen that the mass lesion extended to
the intracranial region, from which maggots were removed using
a punch (Figure 3). The patient could not be operated on due to
his general health conditions and due to the consideration that
metastases could not be completely removed; thus, he was
referred to an oncology department. Maggots found in the cuta-
neous and subcutaneous levels of the cancer wound were
removed and placed into 70% ethanol solution for taxonomic
evaluation.

Parasitological Evaluation

The larvae were dissected and identified as Wohlfahrtia magnif-
ica under light microscopy (Olympus SZ-11, Olympus, Tokyo,
Japan) (Figure 4). We removed nearly 25-30 maggots from the
cancer wound. The maggots were identified as third-stage lar-
vae of Wohlfahrtia magnifica.

DISCUSSION

Myiasis is rarely seen in healthy individuals. It is commonly seen
in patients with mental retardation or psychiatric disorders,
elderly individuals, those with poor self-care and hygiene, and
those with immune system disorders (8). In our case, the patient

Figure 1. Gross appearance of the tumor (maggots can be seen
within the necrotic tissue)

Figure 2. Gross appearance of the parasite

Figure 3. Temporal CT image of the patient

was an elderly individual with a head-neck cancer. Dermal myia-
sis is one of the most commonly seen forms of myiasis, which is
sub-classified into wound, dermal, and abscess-like forms. Our
case is a cutaneous myiasis that developed over an underlying
cancerous wound.

There are several reports in the literature regarding the head-neck
localization of myiasis (6, 7). To the best of our knowledge, there
is only one case in which myiasis developed over an underlying
head-neck cancer (3). Our case is the first in the literature in which
cutaneous and subcutaneous myiasis caused by Wohlfahrtia mag-
nifica developed over an underlying head-neck cancer.

In Turkey, there are few reported studies on myiasis cases. Bayindir
et al. (7) reported the only known case in the country of Wohlfahrtia
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Figure 4. Light microscopic appearance of the posterior
spiracular plates of Wohlfahrtia magnifica

magnifica myiasis, which developed over underlying chronic sup-
purative otitis media. Tuygun et al. (8) reported a cutaneous myia-
sis case in an 8-year-old boy with hypereosinophilia who had
swelling at the right axillary region. Kokcam et al. (9) reported a
myiasis case in the frontal-temporal region of a 46-year-old man
with a nevoid basal cell carcinoma.

Myiasis species that involve both human and animals include
Sarcophagidae, Oestridae, and Calliphoridae. Wohlfahrtia mag-
nifica, presented here, is the only obligate parasite that is able
to survive on humans in Turkey. This parasite belongs to the
Sarcophagidae family and is generally seen in tropical and sub-
tropical regions (3). This agent is frequently found in wound
myiasis seen in the Mediterranean basin, South Russia, Turkey,
Israel, and the Middle and Far East regions.

Sesterhenn et al. (10) reported a myiasis case caused by Lucilia
species (Calliphoridae) around the site of tracheostomy in a
patient with recurrent oropharyngeal cancer. Rubio et al. (11)
reported a cutaneous myiasis caused by Chrysomya species in
an elderly patient with larynx cancer.

Nagy et al. (12) reported two myiasis cases in patients with a
cancer in the urogenital region. Joove et al. (13) reported a myia-
sis case caused by Lucilia sericata in a 77-years old man with
maxillary tumor.

CONCLUSION

In this study, we aimed to present a case of myiasis caused by
Wobhlfahrtia magnifica involving cutaneous and subcutaneous
tissues of an underlying head-neck cancer, which, to the best of
our knowledge, has not been reported before in the literature.
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1 3 8 Case Report / Olgu Sunumu

Furuncle Persistent to Long-Term Antibiotic Therapy in a
Non-Tropical Region: A diagnosis that must not be overlooked:

Furuncular cutaneous myiasis

Tropikal Olmayan Bolgelerde Uzun Siire Antibiyotik Tedavisine Cevap Vermeyen Fronkiil:

Gozden Kagirilmamast Gereken Bir Tant; Fronkiiler Kutanoz Miyazis

Hatice Uce Ozkol, Omer Calka

Department of Dermatology, Ylziinct Yil University, Faculty of Medicine, Van, Turkey

ABSTRACT

We present the case of a 12-year-old boy with furuncular myiasis living in an area with continental climate. The boy was admitted to our clinic
with a wound on his nape, which started as a little acne and progressed to a large wound in which pus flowed continuously. He complained
of itching and was treated with penicillin, clarithromycin, terbinafine, and ibuprofen in the last 2 months, with no big success. Otherwise, the
patient was healthy, and his hygienic conditions were within normal standards. The dermatologic examination revealed an off-white ulcer
measuring approximately 1x2 cm in the occipital region with regular contours, elevated borders, and purulent flow, while the skin surround-
ing the ulcer was normal. In the course of the examination, a living larva was removed using a forceps. The ulcer and the surroundings were
washed with polyvinylprolidone iodine solution, while fusidic acid pomade was topically applied. The ulcer regressed significantly after 15
days of treatment.

(Turkiye Parazitol Derg 2014; 38: 138-40)

Key Words: Furuncular myiasis, continental climate
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OZET

Bu makalede karasal iklimde yasayan 12 yasinda bir erkek cocugunda fronkiiler miyazis sunuyoruz. Poliklinigimize ensesinde kiiclk bir sivilce
seklinde baglayip gittikce buyliyen ve icinden irin akan yarasi olan bir erkek cocugu bagvurdu. Cocuk kasintidan ve yaklasik iki ay stiren peni-
silin, claritromisin, terbinafine ve ibuprufen tedavilerine ragmen tedavi olamamaktan sikayetciydi. Hastanin hijyen kosullar normal standart-
lardaydi ve sagdlikli bir bireydi. Dermatolojik muayenede oksipital boélgede yerlesen yaklagik 1x2 cm ebatli, sinirlari dizenli, kenarlari kalkik
ve piriilan akintinin oldugu Glser mevcuttu. Ulserin etrafindaki deri normal gériiniimdeydi. Muayene sirasinda gériilen canli larva forseps
yardimiyla cikarildi. Ulser ve cevresi Betadin polivinilprolidon iyot soliisyon ile yikandi ve fucidic acit merhem topikal olarak tedaviye eklendi.
Ulser on bes giinlik tedavi sonrasinda belirgin olarak geriledi.

(Turkiye Parazitol Derg 2014; 38: 138-40)
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INTRODUCTION

Some fly species lay their eggs on intact or damaged tissues of
humans. Myiasis develops as a result of conversion of these eggs
into larva. The leading factor in the occurrence of the disease is
a lack of hygiene. Furuncular myiasis rarely develops on intact
skin-mostly on neglected leg ulcers, various wounds, and tumors
(1). The main fly species that cause such symptoms are
Dermatobia hominis and Cordylobia anthropophaga. Mechanical
removal of larvae is sufficient for treatment (2). In this paper,
myiasis that developed on intact skin is presented.

CASE REPORT

A 12-year-old boy was admitted to our clinic with a wound on his
nape. It started as a little acne and progressed to a large wound
in which pus flowed continuously. He sometimes had the com-
pleted from itching. He used drugs, such as penicillin, clarith-
romycin, terbinafine, and ibuprofen within the previous 2 months;
however, his wound did not heal. Otherwise, the patient did not
have any health problems. His life and hygiene conditions were
within normal standards. Dermatologic examination revealed an
off-white ulcer measuring approximately 1x2 cm in the occipital
region with regular contours, elevated borders, and purulent
flow, while the skin surrounding the ulcer was normal. In the
course of the examination, motility was observed within the
ulcer, and the living organism was removed using a forceps
(Figure1). The ulcer and surroundings were washed with polyvi-
nylprolidone iodine solution, and fusidic acid pomade was topi-
cally applied. The ulcer regressed significantly after 15 days of
treatment.

DISCUSSION

Myiasis is usually caused by the larvae of the Calliphoridae,
Sarcophagidae and Oestridae families belonging to Diptera.
These larvae infest various human tissues, such as skin, eye, ear,
anus, vagina, and urethra (3). Cutaneous myiasis usually occurs
in cases in which the skin integrity is interrupted. These include
cutaneous malignancies, foot ulcers, chronic wounds, and poor
hygiene (4). Myiasis is more frequent in the tropical and sub-
tropical zones of America and Africa, as flies can reproduce
more in hot and humid climates. It is rare in Europe and North
America (5). Our patient was living in the city of Van (a city in
eastern Anatolia), which is located in an area with a terrestrial
climate.

Worldwide, the most common fly species leading to infestations
in humans are Dermatobia hominis, which is native to the
Americas and Cordylobia anthropophaga, which is common in
East and Central Africa. The contamination route of larvae varies
depending on the fly species. For example, Dermatobia hominis
deposits its eggs on mosquitoes, and the larvae hatch and pen-
etrate the skin while the mosquito is biting a human. Cordylobia
anthropophaga leaves its eggs on damp clothes, dirty coverings,
and sand. These larvae may live without feeding for 15 days.
Therefore, clothes left outside should be worn after ironing (6).
Our patient had a history of mosquito bite; however, the larva
was not identified, and therefore, it is also not possible to.

Cutaneous myiasis has three clinical types: furuncular, migratory
cutaneous, and wound myiasis. Furuncular myiasis is known to

Figure 1. Image of purulent ulcer and living larva

be observed on intact skin. Cordylobia anthropophaga most
commonly leads to furuncular lesions on the hip, thigh, and
trunk, whereas D. hominis gives rise to lesions on the scalp,
arms, legs, and face (3). The differential diagnosis of furuncular
myiasis includes ruptured epidermoid cyst, abscess, furuncle,
and foreign body reaction. Migratory cutaneous myiasis devel-
ops in individuals caring for cats and horses. There is usually a
clinical condition similar to larva migrans. The most common
etiologic agents are Hypoderma bovis and Gasterophilus intes-
tinalis (6). Wound myiasis develops as a result of leaving fly eggs
or larvae deposited on neglected or open wounds. Wounds are
usually malodorous and purulent, and flies are easily attracted.
Chrysomya bezziana, Lucilia sericata, and Cochliomyia hominivo-
rax are the most commonly detected species in wound myiasis (7).

Apart from our study, we encountered only one case of furuncu-
lar myiasis in a child that resulted from Wohlfahrtia magnifica
infestation in the literature of Turkey (8), whereas there are a few
studies about general myiasis, such as aural myiasis caused by
Wohlfahrtia magnifica (9-11), naso-ophthalmic myiasis caused by
Oestrus ovis and Lucilia spp (12, 13), urogenital myiasis caused
by Psychoda albipennis (14), nosocomial oral myiasis caused by
Sarcophaga sp (15), wound myiasis caused by Wohlfahrtia mag-
nifica (16, 17), subungual myiasis caused by Calliphora spp (18),
and intracerebral myiasis caused by Hypoderma bovis (19). As
we mentioned above, aural, ophthalmic, and wound myiasis are
the most commonly seen types of myiasis reported in Turkey.
The frequently informed species was Wohlfahrtia magnifica.

Removal of the larva is usually enough for treatment of furuncu-
lar myiasis; however, the larvae should be removed without
damaging them. In cases when larval body parts are left inside
the wound, it may lead to foreign body reactions (20). If the
punctum in the center of the lesion is not fully opened, blockage
is performed with liquid paraffin, nail polish, wax, or petrolatum
gel. Later, the larva is removed using a forceps when it moves up
for breathing. After removal of the larva, antiseptic coverings or
antibiotics are used in case of secondary infections (21). In
wound myiasis, larvae are removed with irrigation, debridement,
or surgical methods. Oral ivermectin therapy may be preferred
as an alternative treatment, particularly in ocular and oral
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involvement. The lesion in our case was as an ulcer in which larva
was easily observed. The larva was removed through a forceps,
and the lesion was washed with polyvinylprolidone iodine.
Topical antibiotic treatment was started to avoid a secondary
infection. However, the larva was not identified, and therefore
we are not able to say to which fly species it belonged.

CONCLUSION

We present the case of furuncular myiasis in a 12-year-old boy
living in an area with a continental climate. Furuncular myiasis is
very rarely seen in the continental climate.
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