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EDITORDEN

Bu yilin ikinci sayisinda 10 6zglin arastirma, bir olgu sunumu ve bir de editére mektup yer almaktadir.
Ozgiin makalelerde, koyunlarda E. bieneusi prevalansi, kedilerde A. abstrusus prevelansi, sigirlarda T.
vitulorum prevalansi, kaynak sularinda protozoonlarin varhgi, kistik ekinokkozis hastalarinda seroloji
ve radyoloji sonuclarini irdeleyen retrospektif arastirma, E. vermicularis saptanan hastalarin klinik
degerlendirmesini iceren bir arastirma, COVID-19 pandemisinin bagirsak parazitlerinin goriilme sikhgini
etkilemesini inceleyen bir calisma, marketlerden toplanan sebzelerin parazitik kontaminasyonu,
Istanbul'da bas biti enfestasyonu, Tiirkiye capinda Aedes cretinus dagilimini belirten bir arastirma yer
almaktadir. Olgu sunumunda bir miyaz olgusuna yer verilmistir.

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

Prof. Dr. Yusuf Ozbel
Bas Editor
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bieneusi’nin Molekiiler Prevalansi ve Filogenetik
Karakterizasyonu

Molecular Prevalence and Phylogenetic Characterization of
Enterocytozoon bieneusi in Sheep in the Van Region

® Muhammet Hasan Apaydin, ® Gamze Yetigmis, ® Faruk Karabulut, ® Alparslan Yildirim
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0z

Amag: Bu ¢alismada Van yoresinde saglikl gériintimlii koyunlarda Enterocytozoon bieneusinin yayginhginin molekiler yontemlerle
aragtirilmasi ve saptanan izolatlarin genotiplerinin belirlenmesi amaglanmistir.

Yontemler: Mayis-Eyliil 2021 tarihleri arasinda Van yéresindeki cesitli isletmelerden 38'i erkek 162’si disi, 32’si siit emen, 38'i
siitten kesilmis kuzu ve 130’u da ergin olmak tizere toplam 200 Akkaraman irki koyun ¢aligmaya dahil edilmistir. Koyunlardan
toplanan digk: 6rneklerinden ticari kitler ile genomik DNA (gDNA) ekstraksiyonu yapilmis ve elde edilen gDNA izolatlarinda E.
bieneusi DNA’s1 ITS rRNA gen bélgesini amplifiye eden primerler yardimiyla Nested polimeraz zincir reaksiyon (PZR) yontemi ile
aragtirilmigtir. Pozitif belirlenen izolatlara ait PZR triinleri E. bieneusinin genotiplendirmesi ve filogenetik analizleri i¢in sekans
analizine tabii tutulmustur.

Bulgular: Incelenen 200 koyuna ait digki gDNA 6rneklerinin toplam 16'sinda (%8,0) Nested PZR ile E. bieneusi DNA’s1
belirlenmigtir. E. bieneusi pozitifligi en yitksek %18,8 ile siit emen kuzularda saptanmig bunu %10,5 ile sttten kesilmis kuzular
ve %4,6 ile de ergin koyunlar takip etmistir. Enfeksiyonun yayginhg: erkeklerde %7,9 disilerde ise %9,3 olarak tespit edilmistir.
Sekans ve filogenetik analizler calismada belirlenen izolatlarin BEB6 genotipine ait oldugunu, Tirkiye ve cesitli tilkelerde farkh
konaklardaki BEB6 izolatlariyla birlikte kiimelenerek E. bieneusi genogrup 2'de yer aldigini ortaya koymustur.

Sonug: Bu ¢alisma ile Tiirkiye'de koyunlarda E. bieneusi enfeksiyonlarinin yayginhg: tizerine molekiiler epidemiyolojik veriler
elde edilmis olup arastirma yéresinde yaygin genotipin BEB6 oldugu ortaya konulmustur. Elde edilen sonuclar E. bieneusinin
koyunlarda molekiler epidemiyolojisi ve ¢esitliligine katk: saglamgtir.

Anahtar Kelimeler: Enterocytozoon bieneusi, molekiiler prevalans, filogenetik karakterizasyon, koyun, Van

ABSTRACT

Objective: In this study, we aimed to determine the prevalence of Enterocytozoon bieneusi in healthy sheep in Van province using
molecular techniques and to reveal genotypes of the detected isolates.
Methods: A total of 200 healthy appearance sheep comprise 38 male and 162 female, 32 preweaned, 38 postweaned lamb and

130 adult sheep from several farms in the Van region were included in the study between May and September 2021. Genomic DNA
(gDNA) extractions were utilized on fecal samples collected from sheep by commercial kits, and E. bieneusi DNA was investigated
by Nested polymerase chain reaction (PCR) amplifying ITS rRNA in the gDNA isolates. PCR products of the positive isolates were
subjected to sequence analyze for genotyping and phylogenetic analyses of E. bieneusi.

Results: E. bieneusi DNA was determined in 16 out of 200 examined sheep fecal gDNA samples (8.0%) by Nested PCR. The highest
E. bieneusi prevalence was determined in preweaned lambs with a rate of 18.8%. This was followed by postweaned lambs and
adult sheep with a prevalence of 10.5% and 4.6%, respectively. The prevalence of the infection in males and females was 7.9% and
9.3%, respectively. All the ITS rRNA amplicons from 16 positive isolates were subjected to sequence analyses for genotyping and
phylogenetic analyses. Sequence analyses revealed that all the isolates determined in sheep belonged to the BEB6 genotype and
clustered in genogroup 2 of E. bieneusi with the BEB6 isolates from different hosts in several countries.

Conclusion: Molecular epidemiological data on the prevalence of E. bieneusi in sheep in Turkey were obtained with this study and
the common genotype was determined as BEB6 in the research area. The obtained data contribute to the molecular epidemiology
and diversity of E. bieneusi in sheep.

Keywords: Enterocytozoon bieneusi, molecular prevalence, phylogenetic characterization, sheep, Van
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GIRig

Enterocytozoon bieneusi (E. bieneusi) insan ve hayvanlarda bagirsak
hastaligina yol acan mikrosporlu bir organizmadir. Zorunlu hiicre
i¢i bir patojen olan E. bieneusi, tipik olarak agir veya kronik ishal,
malabsorbsiyon ve halsizlige yol acar. Guncel olarak E. bieneusi
mantarlar icinde simiflandirilmakta olup, kesin siniflandirilmas:
halen tartismahdir (1). E. bieneusi insandan insana ve/veya
hayvanlardan insanlara bulasabilmektedir. Bulasma genellikle E.
bieneusi sporlar1 ile kontamine su, ¢evre, gidalarin alinmasi veya
enfekte bireylerle temas sonucu fekal-oral yolla gerceklesmektedir.
Buna ilaveten, E. bieneusi ayrica rekreasyonal ve sebeke sulariyla
birlikte sanitasyona tabii dogal ve atik sularda da bulunmustur (1).
Epidemiyolojik aragtirmalar, E. bieneusinin ekosistemde olduk¢a
yaygin oldugunu ve ¢evresel kaynaklar ile farkl konaklardan izole
edilen jenerasyonlarinin yiiksek genetik cesitlilige sahip oldugunu
gostermigtir (1,2). E. bieneusinin bu denli yaygin olmas: farkh
konak spektrumuna sahip ¢esitli genotiplerin evrimine ve yine ¢ok
cesitli ekolojik ortamlara parazitin adaptasyonuna yol agmistur.
Bu durum o6zellikle parazitin ekosistemdeki kaynaklarmin ve
halk saghg acisindan olusturdugu riskin degerlendirilmesinde
zorluklara yol agmaktadir. Bu agidan farkl konaklarda yerlesim
gosteren E. bieneusinin genotipik yapisinin belirlenmesi énem
arz etmektedir (1). E. bieneusi genotipleri, genellikle niikleer
ribozomal DNA'nin internal transcribed spacer bélgesinin (ITS)
polimeraz zincir reaksiyon (PZR)-sekans analizleriyle teghis
edilmekte ve smiflandirilmaktadir (3). Giiniimiize kadar 40'in
tizerinde tlkeden c¢esitli memeli takimlari, siiringenler ve
bécekler de dahil yaklagik 170 hayvan turiinde 600’e yakin farkh
E. bieneusi genotipi teshis edilmistir (1). Bu genotiplerin ITS
gen bolgesi nikleotid sekans varyasyonlarina gére su ana kadar
11 genogrup icerisinde kiumelendigi tespit edilmistir. Farkl
gruplardaki E. bieneusi genotiplerinin degisen derecelerde konak
spesifitesi sergiledigi bilinmektedir (4). Genogrup 1, insan dahil
olmak iizere ¢esitli konaklardan izole edilen genotiplerin biiyiik
¢ogunlugunu olugturan en genis genogrup olup zoonotik grup
olarak da nitelenmektedir. Genogrup 2'nin ruminantlara ézgii
genotiplerden olustugu dusiiniilse de yapilan yeni ¢aligmalarda
I, J, BEB4 ve BEB6 gibi genotiplerin insanlarda da bulundugu
bildirilmigtir (4,5). Genogrup 3-11'in konak spesifik gruplar
oldugu ve ilgili konaklarin yan: sira atik sularda da bulunabildigi
kaydedilmisgtir (4). Guniimiize kadar koyunlarda tespit edilen tiim
E. bieneusi genotiplerinin genogrup 1, 2 ve 7'de bulundugu tespit
edilmistir (4). Bu yéniiyle de koyunlarin E. bieneusi'nin zoonotik
bulasma dinamikleri icerisinde ¢nemli bir konak olabilecegi
vurgulanmaktadir (3,4).

E. bieneusinin rezervuar konaklari, bazi omurgasiz vektorler
de dahil olmak tizere aym veya farkh tiirlerin ekolojik olarak
baglantili birka¢ popiilasyonundan olusur. E. bieneusi bu konaklar
arasinda birbirlerine bulagma suretiyle strekliligini saglayabilir.
Hem evcil hem de vahsi hayvanlar E. bieneusi i¢in rezervuar konak
olabilir ve bircok hayvan tiri potansiyel olarak zoonotik ve konak
spesifik E. bieneusi genotipleri ile enfekte olabilir (1,2). E. bieneusi
enfeksiyonlari arastirilan konak tiirlerinde siklikla asemptomatik
seyreder, ancak diyare ile karakterize klinik hastaliklar da ortaya
cikabilir. Rezervuar konaklardaki bu subklinik enfeksiyonlar,
E. bieneusi'nin diger rezervuar ve duyarh konaklara yayilmasina
neden olabilir. E. bieneusi i¢in giivenli ve etkili bir terapotik ajan
veya as1 bulunmamaktadir. Bu acidan parazitle micadelede, tek
saglik kapsaminda, enfekte ve duyarhi konaklar arasindaki yakin
temasi azaltilmasi ve hayvan digkisi ile insan kanalizasyonunda

yaygin olarak bulunan E. bieneusi sporlarinin su ve gidalara
kontaminasyonunun engellenmesinin en etkin yaklagim tarzi
oldugu bilinmektedir (1).

Son 10 yil icerisinde E. bieneusinin epidemiyolojisi ve genotip
cesitliligi iizerine aragtirmalarin yogunlastig: gorilmekle birlikte
insanvehayvan konaklarda organizmanin prevalansi, genotiplerin
dagilimi ve bulagma dinamikleri ile ilgili risk faktérleri tizerine
halen bir¢ok cografyada aragtirma agig1 bulunmaktadir (6).
Ulkemizde de son yillarda E. bieneusi tzerine calismalarin
artis gosterdigi dikkat ¢ekmekte olup insan ve farkli hayvan
turlerinde etken izole ve teshis edilmigtir (3,7-12). Diinyada
farkli cografyalarda yuritilen aragtirmalarda koyunlarin E.
bieneusi'nin epidemiyolojisinde énemli konaklardan biri oldugu
gorilmektedir (13). Insanlarda oldugu gibi koyunlarda da E.
bieneusi bagirsak mukozasinda patolojik bozukluklara yol acarak
malabsorbsiyon ve ishalle seyreden, énemli verim kayiplarina
yol acan hastalik tablosu olusturabilir (14). Tiirkiye'de giinimiize
kadar koyunlarla ilgili olarak yalmzca koyun siitlerinde yapilan
bir aragtirma mevcut olup E. bieneusi'nin koyun siitlerinde varligs,
yayginligi ve genotip profilleri gosterilmistir (9). Bu ¢aligmada,
Van yoresinde cesitli ciftliklerdeki saghkli gériinen Akkaraman
irki koyunlarinda E. bieneusi'nin varligi ve farkh yas gruplarn ile
cinsiyet bazinda yayginliklarinin aragtirilmasi hedeflenmistir.
Galismada ayrica tespit edilen E. bieneusi izolatlarinin sekans
analizleri ile genotipleri aragtirilmig ve filogenetik yapilanmalar:
belirlenmigtir.

YONTEMLER

Arastirma Bolgesi, Hayvan Materyali ve Diski
Orneklerinin Toplanmasi

Calisma kapsaminda, Mayis-Eylil 2021 tarihleri arasinda Van
yoresinde Saray ilcesindeki ti¢, Ozalp ilcesindeki iki ve Gurpnar,
Gevas ve Ercis ilcelerindeki birer isletme olmak tizere toplam
sekiz koyunculuk igletmesinden 200 Akkaraman wrki koyun
(isletme bagmna 25 koyun) 6rneklenmistir. Aragtirmaya dahil
edilen koyunlarin yas ve cinsiyete gére dagilimlari da Tablo 1'de
verilmistir. Orneklem yapilan isletmelerin yapisi genel ozellikleri
itibariyle birbirine benzedigi gorilmiis olup, ciftliklerde aym
zamanda kopek ve kedilerle birlikte kiimes hayvanlarinin da
bulundugu ve meray1 yoredeki biiyiikbas hayvanlarla ortak
kullandiklari dikkati cekmistir. Diger yandan isletmelerin organize
olmus su ve atik sistemlerinin bulunmadig: da géralmustiir.

Her bir koyundan digk: érnekleri digkilamay: takiben yere temas
etmeyen yiizeyinden alinmig ve 15 mLlik steril numune tiiplerine
aktarilmigtir. Digki &érnekleri normal kivamli belirlenmigtir.
Taplere protokol numaras: verilmis ve hayvanlara ait bilgilerle
birlikte kayitlar1 saglanmigtir. Ornekler buz akiileri ile soguk
zincir altinda laboratuvara getirilmistir. Ornekleme dahil edilen
koyunlarla ilgili bilgiler Tablo 1'de verilmistir.

Diski Orneklerinden DNA Ekstraksiyonu

Koyunlardan toplanan diski 6rneklerinden genomik DNA
(gDNA) ekstraksiyonu, QIAamp DNA Stool Mini Kit (Qiagen,
Germany) ile kitin 6nerdigi protokol ¢ercevesinde yapilmistir. Son
basamakta 50 pL elisyon buffer AE icerisinde gDNA izolasyonu
gerceklestirilmigtir. Elde edilen gDNA 6rnekleri, Qubit®
Fluorometric Quantitation (Thermo Fisher Scientific, USA)
cihazinda iglenerek total gDNA miktarlar (ng/uL) belirlenmistir.
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Tablo 1. Koyunlarda E. bieneusi pozitif érneklerin yas ve cinsiyete gére dagilimlar: ve istatistiksel analizleri

incelenen Pozitif hayvan
Faktor hayvan sayis1 x> P
Say1 %
Siit emen (<3 ay) 32 6 18,82
Yas Siitten kesilmis (4-12 ay) 38 4 10,52 7,377 0,025
Ergin (>12 ay) 130 6 4,6
Erkek 38 3 7,9
Cinsiyet 1,000 0,542
Disi 162 15 9,3
*bAyni siittunda farkl: harflerle gosterilen gruplar arasindaki istatistiksel farklihk énemlidir (p<0,05)

Ribozomal Internal Transcribed Spacer (ITS) Gen
Bolgesinin Amplifikasyonu

Digki 6rneklerinden DNA izolasyonunu takiben elde edilen
gDNA izolatlar1 E. bieneusi DNA'simin ITS gen bélgesini spesifik
olarak cogaltan primerlerle Nested PZR ile analiz edilmistir.
Birinci PZR'de EBITS3 ve EBITS4, ikinci PZR'de ise EBITS1 ve
EBITS2.4 primerleri (11) ile ITS bélgesini kapsayan yaklasik 390
bp ribozomal bélge ¢ogaltilmigtir. PZR reaksiyonlar: 25 L final
konsantrasyon i¢inde 12,5 pL hazir kullanimlik DreamTaq Green
PZR Master Mix (2X) (Thermo Fisher Scientific, USA), 0,4 uM her
bir primer ve 10-20 ng kalip DNA olacak sekilde hazirlanmigtir.
fkinci PZR'de ilk PZR triiniinden 1 pL alinarak kalip olarak
kullanilmigtir. PZR protokolii, ilk PZR basamag: icin 95 °C'de 4
dk; 35 siklus 95 °C’de 30 sn, 57 °C’de 30 sn, ve 72 °C'de 1 dk; 72
°C’de 10 dk; ikinci PZR basamag icin de 95 °C’de 4 dk; 30 siklus 95
°C’de 30 sn, 55 °C’de 30 sn, ve 72 °C’de 1 dk; 72 °C’de 10 dk olarak
ayarlanmigtir. PZR analizlerinde Erciyes Universitesi Veteriner
Fakiiltesi, Parazitoloji Anabilim Dali'ndaki referans microsporidia
gDNA'lan pozitif kontrol, sterilize edilmis deiyonize su ise negatif
kontrol olarak kullanilmigtir. PZR analizleri sonrasinda iiriinlerin
géruntulenmesi amaciyla yatay elektroforez tanki (BioRad, USA)
kullamilmigtir. Elde edilen PZR urtnlerinin her birinden 10 pL
alinip %5 SafeView™ Classic (Applied Biological Materials Inc.,
Canada) iceren %1,5lik agaroz jele yiklenerek, yatay elektroforez
sisteminde 90 V’de 50 dk yuritilmistiir. Elektroforezden sonra
PZR uriinleri CLP Jel Dokiimantasyon Sisteminde (UVP INC
Uplant, CA, USA) gérintilenmis ve Gene Snap from Syngene
analiz programi (UVP INC Uplant, CA, USA) ile analiz edilmigtir.

Ribozomal ITS Gen Bolgesinin Sekans Analizleri

E. bieneusi pozitif 6rneklere ait izolatlarin PZR analizleri sonrasi
ribozomal ITS amplikonlar: jelden piirifiye edilerek (High Pure
PCR Product Purification Kit, Roche, USA) sekans analizleri i¢in
hazir hale getirilmistir. Sekans analizleri, ikinci PZR'de kullanilan
primer dizileri ile ¢ift yonli olarak yapilmistir (Macrogen Europe).
Sekanslama sonrasi elde edilen kromotogramlar dikkatli bir
sekilde analiz edildikten sonra Geneious Prime 2022.0.2 (https://
www.geneious.com) yaziiminda de novo Assamble ile ileri ve
geri yonli okumalar iglenmis ve kalite skoru yiiksek konsensiis
dizilimler elde edilmistir. Konsensiis sekanslardan PZR primerleri
kesilerek hedef bélge sekanslar1 (390 bp) saglanmustir. E.
bieneusi izolatlarina ait sekanslar BLASTn (http://blast.ncbi.
nlm.nih.gov/Blast.cgi) algoritmas1 tizerinden GenBank’ta kayith
izolatlarin sekanslariyla hizalamalari yapilmis ve molekiiler
karakterizasyonlar1  saglanmigtir.  Belirlenen  genotiplerin
GenBank kayitlan gerceklestirilmigtir.

Genotiplendirme ve Filogenetik Analizler

Caligmada tespit edilen E. bieneusi izolatlarmin 243 bp
uzunlugundaki komple ITS sekanslar1 GenBank’ta mevcut ilgili
sekanslarla birlikte degerlendirilerek veri seti olusturulmusgtur.
Veri setindeki genotiplere ait sekanslar arasindaki genetik
farkliliklar Kimura two-parameter (K2P) modeli (15,16) ile MEGA
X yazihminda (17) arastinlmigtir. Filogenetik aga¢ Maximum
Likelihood (ML) modeli ile olusturulmustur. Sekans evrimi i¢cin en
uygun niikleotid degisim modelinin belirlenmesinde jModelTest
v.0.1.1 (18) kullanilmig ve en dugiikk AIC (Akaike Information,
Criterion, correction) skoruna sahip olan model ML agacinin
olusturulmasinda kullanilmigtir. ML analizleri Geneious Prime
yazilimi tizerinden PhyML (19) eklentisi kullanilarak yapilmigtir.
ML analizinde olusturulan agacin olasiliklarinin analizi i¢in 1,000
tekrarl Bootstrap testi kullanilmigtur.

E. bieneusi grup ve alt gruplarinin tesekkiil ettirilmesinde standart
siniflandirma sistemi kullanilmigtir (20-25).

istatistiksel Analiz

Calismada elde edilen veriler IBM SPSS Statistics 20.0 yazilimi
ile istatistiksel olarak analiz edilmistir. incelenen koyunlarda E.
bieneusi molekiiler prevalansi ile yas gruplarinin iligkisi Pearson’s
ki-kare, cinsiyetin iligkisi ise Fisher'in kesin testi ile aragtirilmigtir.

BULGULAR

E. bieneusi’nin Molekiiler Prevalansi

Incelenen 200 Akkaraman 1rki koyuna ait diski 6rneginden elde
edilen gDNA izolatlarinin 16’s1(%8,0) ITS Nested PZR analizleriyle
E. bieneusi DNA’s1 yéniinden pozitif saptanmigtir. Saray ilcesinde
incelenen g isletmedeki 25%er koyunun sirasiyla g, ti¢ ve biri,
Ozalp il¢esinde incelenen iki isletmedeki 25%er koyunun sirasiyla
¢l ve biri, Gurpinar, Gevas ve Ercis ilcelerinde incelenen birer
isletmedeki 25’er koyunun sirasiyla iki, bir ve ikisi E. bieneusi ile
enfekte belirlenmigtir. Pozitif 6rneklerin koyunlarin yas gruplarn
ve cinsiyetine goére dagilimi ve istatistiksel analizleri Tablo
T'de verilmistir. Yas gruplarina gore E. bieneusi prevalansinda
istatistiksel acidan siit emen ve siitten kesilmis kuzular ile ergin
koyunlar arasindaki farklibk énemli (p<0,05) bulunurken siit
emen ve siitten kesilmis kuzular arasindaki farklihk 6nemsiz tespit
edilmistir. Cinsiyete goére E. bieneusi pozitifliginde istatistiksel
acidan énemli bir farklilik bulunmamigtir (p>0,05).

Sekans Analizi ve Genotiplendirme Sonuclar:

Galigmada pozitif saptanan 16 izolatin tamaminin ribozomal
ITS gen bélgesi sekanslanmustir. fleri ve geri yonlii okumalara ait
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dizilimlerin de novo analizleri ile eglegtirilmesi sonucu her bir izolat
i¢in ytksek kalitede konsensiis final niikleotid dizilimleri ortaya
ctkarilmigtir. Toplam 16 E. bieneusi izolatinin genotiplendirmede
referans olan 243 bp uzunlugundaki ITS sekanslarinin hizalama
analizlerinde %100 benzer ve tek bir genotipe ait olduklar
belirlenmigtir. Karakterize edilen ITS sekansinin GenBank veri
tabanindaki referans izolatlara ait sekanslarla hizalama analizleri
calismada tespit edilen izolatlarin BEB6 genotipine ait olduklarini
ortaya koymustur. Tlgili tim izolatlarn homolog olmasi yéniiyle
karakterize edilen E. bieneusi ribozomal ITS sekansi tek bir
izolat ad1 altinda TREbienVan1 olarak GenBank’a kaydedilmigtir
(GenBank erigim: ON390931).

BEB6 genotipinde belirlenen TREbienVan1 izolat: ile koyunlarda
yaygin gorilen diger E. bieneusi genotiplerine ait ¢esitli izolatlarin
niikleotid ITS rDNA sekanslarinin ¢oklu hizalama analiz sonucu
Sekil 1'de verilmigtir. Ribozomal ITS niikleotid sekansinin 32.,
58., 76., 105., 149. ve 189. bazlarinda genotipleri birbirinden
aywran niikleotid varyasyonlar: gésterilmistir.

Filogenetik Analiz Sonuclar1

TREbienVan1 izolatinin Diinyanin cesitli bolgeleri ile Tiirkiye'de
farkli konaklardan bildirilen E. bieneusi genotiplerine ait
izolatlarla iligkileri filogenetik aga¢ tizerinde (Sekil 2) verilmistir.
Maximum Likelihood (ML) filogenisine gore olusturulan agacin
¢ozunirlugi genogruplar bazinda yiiksek bootstrap oranlar ile
desteklenmistir. Koyunlarda belirlenen TREbienVanl izolatinin
Turkiye'de koyun (siit 6rnegi) ve sigirlar (stit 6rnegi ve digk) ile
cesitli tilkelerde insan, koyun, sigir, domuz geyigi, keci, ¢ingilla,
altin maymunu, Hint sebegi, kedi, sika geyigi ve kizil geyik
gibi farkli konaklardan bildirilmis BEB6 izolatlariyla birlikte
kiimelenerek E. bieneusi genogrup 2'de yer aldig: belirlenmisgtir.

TARTISMA

E. bieneusi insanlar ile evcil ve vahsi hayvanlarda enfeksiyona yol
acan 17 microsporidia tiriinin icerisinde en yaygin tiir olarak
bilinmektedir (1). Tiirkiye'de son yillarda cesitli hayvan tiirleri
tizerinde yapilan arastirmalar da E. bieneusi'nin degisen oranlarda
yayginlik gosterdigini ortaya koymustur. Bu ¢calismalardan, Bilgin
ve ark. (10) Sivas yoresinde incelenen 150 sigirda E. bieneusi
molekiler prevalansimi %19,3 olarak tespit etmiglerdir. Yildirim
ve ark. (8) i¢c Anadolu yoresinde 6rneklenen 300 atta E. bieneusi

Identity

BEB6-TREbienvan1(K. T CAGT TTTTAGGGTGTGAGTATCGGAATGTATAGTA
CHCBMHB22623(Ent.. TCAGTTTTTAGGGTGTGAGTATCGGAATGTATAGTA
CO5-1.MT674904(Em.. TCAGTTTTTAGGGTGTGAGTATCGGAATGTATAGTA
CHS8, KP262393(Ente.. TCAGTTTTTAGGGTGTGAGTATCGGAATGTATAGTA
CHG3,MHB22618(EM.. TCAGT T TTTTAGGGTGTGAGTATCGGAATGTATAGTA
CD6,KP26236B(Enter.. T CAG T T TTTAGGGTGTGAGTATCGGAATGTAMAGTA
%0 00 1o
Identity
BEB&-TREDienvan1(K. G T GG TG T GTGTAGGCGTGAGAGTGTATCTGTAAGTG
CHCB,MHB22623(Ent.. G TGGTGTGTGTAGGCGTGAGAGTGTATCTGTAAGTG
COS-1,MT674904(Em.. G TGGTGTGTGTAGGCGTGAGAGTGTATCTGTAAGTG
CHS8, KP262393(Ente.. G T GG TG TGTGTAGGCGTGAGAGTGTATCTGTAAGTG
CHG3, MHB22618(EM.. G TG G TG TGTGTAGGCGTGAGAGEMIGTATCTGTAAGTG
CD6,KP26236B{Eter.. G TG G TG TG TG TAGGCGTGAGAGTGTATCTGTAAGTG
o 189 190 20

Identity

BEB&-TREbienVanT (K...

CHCB, MHB22623 (Ent...
COS-1, MT674904 (Ent...
CHS8, KP262393 (Ente...
CHG3, MHB22618 (Ent...
CD6, KP262368 (Enter...
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molekiiler prevalansini %18,7 olarak bildirmiglerdir. Ercan ve ark.
(26), I¢c Anadolu yoresinde 6rneklenen ve organik yetistiriciligi
yapilan toplam 300 tavukta E. bieneusi’yi molekiiler olarak %7,3
yaygin bulmuslardir. Yildirim ve ark. (9), ¢iftlik hayvanlarimin ¢ig
sit ornekleri tzerinde yurittikleri aragtirmada E. bieneusinin
koyun, sigir ve manda siitlerinde sirasiyla %18,0, %4,5 ve %2,0
oraninda bulundugunu raporlamiglardir. Ayrica E. bieneusi
Turkiye'de farkh bolgelerdeki kopek, kedi, giivercin ve muhabbet
kusglarinda da bildirilmigtir (7,11,12). Yapilan bu ¢alisgmada Van
yoresinde incelenen Akkaraman irki koyunlarda E. bieneusinin
yayginligr %8,0 belirlenmis olup Turkiye'de daha 6énce sigir ve at
digkilar: ile koyun siitlerinde belirlenen oranlardan prevalansin
daha dugtik oldugu dikkati cekmigtir.

Diger yandan guntmize kadar diinyada koyun ve kegilerde
digk: 6rnekleri tizerinde yirutilmus olan toplam 21 ¢calismanin
sonuglar1 dikkate alindiginda (13), farkh iilkelerde E. bieneusi
enfeksiyonlarinin koyunlarda %3,4 ila %62,9; kegilerde ise %4,1
ila %29,7 arasinda prevalans gosterdigi kaydedilmistir. Yapilan
bu calismada tespit edilen molekiiler prevalans daha énce
koyunlarda yapilan caligmalarda bildirilen oranlar ile paralellik
gostermistir. Cesitli cografyalardan bildirilen E. bieneusi prevalans
farkhiliklarinin, Qi ve ark.’min (27) da vurguladig: gibi kullanilan
teshisydntemi, caligma tasarimi, 6rneklemebélgesinin ekosistemi,
hayvanlarin yaslar, ciftlik yénetimi ve mevsimsel varyasyonlar
gibi cesitli faktorlerle iligkili olabilecegi diistunillmiistur.
Galismada yas gruplar ve E. bieneusi enfeksiyonunun prevalansi
arasindaki iligki incelendiginde siit emen kuzular ve siitten
kesilmis  kuzulardaki prevalansin erginlerdekine oranla
istatistiksel olarak o6nemli diizeyde (p<0,05) yiiksek oldugu
tespit edilmigtir. Benzer olarak cesitli aragtirmalarda da (28-32)
kuzu ve oglaklarda E. bieneusi yayginlig1 erginlere oranla énemli
diizeyde yiiksek belirlenmigtir. Diger yandan birka¢ ¢aligmada
ise yasa bagh enfeksiyonun prevalansinda énemli bir farklilik
bulunmamusgtir (33-35). Sonug olarak kuzularin koyunlara oranla
E. bieneusi enfeksiyonlar1 i¢cin daha duyarh oldugu ve muhtemel
olarak da bu durumun bagisiklik sistemi ile iligkili olabilecegi
dustuntlmustiir. Diger yandan yaga bagl duyarlhilik diizeyi tizerine
daha kesin sonuglar elde edilmesi i¢in deneysel calismalara ihtiyag
bulunmaktadir. Bunun yaninda yapilan ¢alismada disi ve erkek
koyunlar arasinda E. bieneusi enfeksiyonunun prevalansinda
istatistiksel bir farklilik belirlenmemistir. Cinsiyetin E. bieneusi
enfeksiyonu iizerine etkisinin olmadif ayrica sigirlar (36) ve atlar
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Sekil 1. BEB6 genotipindeki TREbienVan1 ile koyunlardan bildirilen yaygin E. bieneusi genotiplerine ait izolatlarin ITS rDNA niikleotid

sekanslarinin ¢oklu hizalamasi. Sekanslar icerisindeki niikleotid varyasyonlari cesitli renklerle isaretlenerek gosterilmistir
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88.5%

KRO75933, Gin, Koyun, BEBG
JX994261, Cin, Insan, SHS.
KU852483, Cin, Domuz geyi, BEBG
KT235705, Cin, keci, BEBE
KM819103, Cin, Cingilla, BEBS.
KM3591950, Cin, Altin maymun, BEBE
KJ728795, Cin, Hint sebegi, BEBG
EU153584, ABD, s1gir, BEBS
KJ489097, Isve, koyun, BEBG.
KI668737, Cin, kedi, BEBS.
KX383615, Cin, Sika geyidi, BEBG
KX383616, Gin, Kizil geyik, BEBG
ON380931, Tiirkiye, koyun, BEB6™
MK158496, Tarkiye, koyun, BEB6
MK158503, Torkiye, sigur, BEBS
MH204103, Tiirkiye, sigir, ERUSS1
MK 158495, Turkiye, koyun, ERUSS]
MK158504, Turkiye, s1gur, ERUSSL
MH204106, Trkiye, sigr, ERUSS4
Sxi MK 158499, Turkiye, koyun, TRED4
MK158500, Tirkiye, koyun, TREDS
MK158497, Tarkiye, koyun, TREb
MK158498, Tirkiye, koyun, TRED3
MH204104, Tiirkiye, sigir, ERUSS2
MK158501, Turkiye, manda, TREbG
55 - MK158502, Tarkiye, 51, TREDL
L MH204105, Tiirkiye, sigir, ERUSS3
K)728796, Cin, Beyaz i Gibon, BEB4
KUS31573, Cin, siir, BEB4.
a9l AF135836, Almanya, sigi, |
KUS31572, Cin, sigir, |
AF135837, Almanya, sigir,J
KUS31571, Cin, sigir,)
AF267144, Almanya, sigir, N
MH204102, Tiirkiye, sigr, N
KU194595, Cin, at,D
KUS31574, Cin, sigir, D
HM352511, Cin, insan, CHN4
AY331008, ABD, sigir, BEBS
KJ668742, Cin, kedi, CC4
KUS31576, Cin, sigir, CC4
KJ668720, Cin, kdpek, CM1
JF927952, Brezilya, insan, VL2
KT073972, Cin, panda, EbpC
KUS31575, Gin, s1gr, EbpC
JQ029727,Gin, insan, Henan-IV

Grup 2

100%

Grup 1

AF267145, Almanya, domuz, 0
Grup 7

70.6%

94.5%

009

Gup 5
DQB85585

Sekil 2. E. bieneusi izolatlarinin ITS rRNA gen bélgesi Maximum Likelihood (ML) analizine gore filogenetik iliskileri. Node’larin 6niindeki
rakamlar ML bootstrap destegini gostermektedir. Calismada belirlenen TREbienVan1 izolat: mavi, Turkiye'den bildirilmis diger izolatlar

ise kirmizi karakterde gosterilmistir. Dis grup olarak E. bieneusi PtEb IX kopek izolat1 (DQ885585) kullanilmistir. Olgek ¢izgisi yerlesim

yeri bagina niikleotid degisimini géstermektedir

(37) uzerinde yirutilen bazi arastirmalarda da gosterilmigtir.
Diger yandan képek, kedi ve yabani memeliler tizerinde yiiritilen
birka¢ ¢alismada (38-40) erkeklerde digilere oranla daha yiiksek
prevalans bildirilmistir.

Ciftlik hayvanlarinda E. bieneusi enfeksiyonlarinin prevalansimin
yetistirme ve besleme kosullar ile iligkili oldugu yogun yetistirme
yapilan ve su ve atik sistemleri yeterli olmayan ciftliklerde
enfeksiyon oranlarmin yiksek oldugu bildirilmistir (34,41).
Aymi zamanda farkh ciftlik hayvanlar ve kopek ve kedi gibi
karnivor hayvanlarin birlikte bulunmasinin farkli konaklara
adaptasyon yetenegi olan genotiplerin yayihisin kolaylastirdig: da
bilinmektedir (41). Bu yéniiyle aragtirma kapsaminda incelenen
ciftliklerdeki koyunlarda belirlenen prevalans oraninin érneklem
sayisinin  artirilmasi veya benzer karakterdeki ciftliklerin
de aragtirilmasi sonucu daha yiiksek oranlara ulagabilecegi
dugtinilmusgtiir.

Yapilan aragtirmada ribozomal ITS sekans analizleri sonucu tiim
izolatlarin BEB6 genotipine (sinonimler: SH5, CHS4, CHC9,
CHHLJS1 ve JSS1) ait oldugu goriilmustir. Bu sonug¢ koyunlarla
birlikte diger ruminantlarda yapilan aragtirma sonugclar1 (29) ile
paralellik géstermis olup BEB6 genotipinin ruminant hayvanlarda
baskin genotip olduguna dair destekleyici kanit saglamistir. Diger
yandan koyun ve kegilerde CD6, CHG1, CHG3, CHGS5, CHSS,
CM7 ve SX1'in de yaygin genotipler oldugu ve ayni zamanda
bu genotiplerin kuslar, sigir, geyik, képek, at, domuz, maymun
ve yak gibi hayvanlarda da gorildagi sinirh sayida arastirma
ile gosterilmigtir (31). Giinimiize kadar yapilan arastirmalarin
sonug¢lari dikkate alindiginda Zhang ve ark.’nin (13) da vurguladig:
gibi bagta BEB6 olmak iizere yukarida bahsi gecen genotiplerin
ruminantlar arasinda yayildig1 ve diger konaklara gecis gosterdigi
soylenebilir.

Su ana kadar koyunlarda belirlenen diger genotiplerin aksine
BEB6'nin daha genis bir hayvan konak spekturumuna sahip
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oldugu gorilmektedir. BEB6'min rolatif olarak genis konak
cesitliligi gostermesi turler arasinda bulagsmanin yiksek
oldugunun bir gostergesidir (13). Ayrica BEB6 insanlarda da
identifiye edilmis olup (42), Zhang ve ark. (13) koyun ve kegilerde
elde ettikleri sonuglarla bu hayvanlarin insan enfeksiyonlar: i¢in
potansiyel bir kaynak olusturduklarina dikkat ¢ekmisgtir. Yapilan
calismada koyunlarda yaygin ve tek genotip olarak belirlenen
BEB6min arastirma yoresinde farkli konaklar arasinda yayilis
gosterebilecegi literatiir bilgi 15191nda yiiksek olasiliktadir. Ayrica
BEB6 genotipi dogal su kaynaklarinda da tespit edilmigtir (43).
Bu yoniiyle basta insanlar olmak tizere aragtirma yoéresinde ilgili
genotipin dagihmi ve olusturdugu risk faktérleri tizerine ileri
caligmalara ihtiya¢ bulunmaktadir.

Filogenetik  analizler ~sonucunda c¢ahigmada koyunlarda
karakterize edilen BEB6 genotipinin diger hayvanlardan izole
edilen sinonimleri ile birlikte E. bieneusi genogrup 2'de yer aldig1
belirlenmigtir. Ulkemizde farkli hayvan konaklarda yapilan
aragtirmalarda BEB6 genotipinin yayginhigi sigir ve koyun (stit
ornekleri) (9) ile at (8) ve tavuklarda (26) da gosterilmistir.
Onceki yapilan bircok arastirmada grup 2'deki baz1 genotiplerin
(6rnegin; BEB1, BEB2 ve BEB4) sigirlara 6zgi oldugu belirtilmis
olmasina karsin sonraki arastirmalarda bu genotiplerin
bazilarinin insanlarda da belirlenmis olmas: (13) bu grupta yer
alan genotiplerin ruminantlara ézgii olmasindan ziyade zoonotik
bir grup olduguna dair kanitlar ortaya koymustur. Ulkemizde su
ana kadar farkl hayvan konaklarda yapilan aragtirma sonuglar
da dikkate alindiginda BEB6 genotipinin zoonotik risk potansiyeli
tasidigr ve koyunlarin da bu noktada bulagsma agisindan énemli
rezervuarlardan birisi oldugu ¢aligma ile ortaya konulmustur.

SONUC

Sonug olarak bu ¢aligma ile 6nemli zoonotik microsporidialardan
biri olan E. bieneusinin Van yoéresindeki koyunlarda varligi ve
molekiler yayginligi ortaya ¢ikarilmistir. Tarkiye'de farkli hayvan
konaklarda yuritilen aragtirmalarin sonuglar ile paralel olarak
bu ¢alismada elde edilen veriler BEB6 genotipinin Tirkiye'deki
baskin genotiplerden birisi olduguna dair destekleyici kanitlar
saglamigtir. Zoonotik karakterli oldugu bilinen BEB6 genotipinin
yaygin tek genotip olarak tespit edilmesi, aragtirma yéresinde E.
bieneusi'nin insanlara bulagma agisindan koyunlarin énemli bir
rezervuar oldugunu ve risk potansiyeli tasidigini géstermisgtir.
Tirkiye'de E. bieneusi'nin epidemiyolojisi ve bulagma dinamikleri
iizerine tek saglik cercevesinde insanlar, hayvanlar, su ve
diger cevresel kaynaklar tizerinde ileri aragtirmalara ihtiyac
bulunmaktadar.
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ABSTRACT

Objective: In this study, it was aimed to investigate the physical and chemical properties of different spring waters and parasitic
factors with different methods.
Methods: This study was carried out on 69 water samples collected from different spring waters in and around Igdir Province

in April and June 2021. The samples were analyzed by native-Lugol, modified acid-fast staining, and nested polymerase chain
reaction (nPCR). In addition, altitude (meter) and pressure (mmHg) measurements were made at the point where the water
samples were taken.

Results: One or more parasites were detected in 27.5% of the 69 water samples examined. Only C. cayetanensis was found in 13%
of the samples, only Cryptosporidium spp. in 10.1%, only Giardia spp. in 1.4%, only C. cayetanensis and Giardia spp. in 1.4%, only C.
cayetanensis, Cryptosporidium spp., and Giardia spp. in 1.4%. Only Giardia spp. cyst (4.3%) was detected by the direct examination
method. While C. cayetanensis and Cryptosporidium spp. oocysts were detected in 8.7% and 7.2% of the samples by the modified
acid-fast staining method, C. cayetanensis was detected in 15.9% and Cryptosporidium spp. was detected in 11.6% of the samples
by nPCR. When the C. cayetanensis and Cryptosporidium spp. positivity rates were compared according to the characteristics of
the water, there was no statistical difference between the altitude, salinity, pH, mmHg, and temperature (kelvin) values, but a
significant correlation was found between the amount of dissolved oxygen and Cryptosporidium spp. positivity (p=0.047).
Conclusion: Cryptosporidium spp., C. cayetanensis, and G. intestinalis are important waterborne pathogens that can cause
epidemics. It is our belief that in order to reduce the risk of contamination of these parasitic factors with spring waters, public
awareness should be raised, infrastructures should be improved, and new water treatment techniques, such as ultraviolet,
ozonation and monitoring systems, should be used.

Keywords: Igdir, water, parasite, native-Lugol, nested PCR

0z
Amag: Bu calismada, farkli kaynak sularinin fiziksel ve kimyasal ézellikleri ile paraziter etkenlerin farkh yontemlerle aragtirilmas:
amaclandi.

Yontemler: Bu calisma, 2021 yili Nisan ve Haziran aylarinda Igdur ili ve cevresinden farkh kaynak sularindan toplanan 69 su
6rnegi tizerinde yiiriitildd. Su numunelerinin 1s1, pH, ¢éziinmiis oksijen ve tuzluluk gibi fiziksel ve kimyasal ézellikleri 6l¢uldi.
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Numuneler nativ-Lugol, modifiye asit fast boyama ve nested polimeraz zincir reaksiyon (nPCR) yéntemleri ile incelendi. Ayrica su 6rnegi alinan noktada
rakim (metre) ve basing (mmHg) 6l¢timleri yapilda.

Bulgular: Incelenen 69 su 6rneginin 19'unda (%27,5) bir veya birden fazla parazit saptand. Orneklerin 9'unda (%13) sadece C. cayetanensis, 7’sinde
(10,1) sadece Cryptosporidium spp., birinde (%1,4) sadece Giardia spp., birinde (%1,4) C. cayetanensis ve Giardia spp., birinde (%1,4) ise C. cayetanensis,
Cryptosporidium spp. ve Giardia spp. saptandi. Direkt baki yéntemi ile sadece Giardia spp. kisti (%4,3) saptandi. Modifiye asit fast boyama yéntemi ile 6 (%8,7)
ornekte C. cayetanensis, 5 (%7,2) 6rnekte Cryptosporidium spp. ookisti saptanirken, nPCR yoéntemi ile 11 (%15,9) érnekte C. cayetanensis, 8 (%11,6) 6rnekte
Cryptosporidium spp. DNA’s1 saptandi. Suyun 6zelliklerine gore C. cayetenansis ve Cryptosporidium spp. pozitiflik oranlar1 kargilastinldiginda istatistiksel
olarak rakim, tuzluluk orani, pH, mmHg ve sicaklik (kelvin) degerleri arasinda bir fark saptanmadi, ancak ¢éziinmis oksijen miktari ile Cryptosporidium spp.
pozitifligi arasinda anlaml bir iliski saptandi (p=0,047).

Sonug: Cryptosporidium spp., C. cayetanensis ve G. intestinalis, salginlara neden olabilen énemli su kaynakli patojenlerdir. Bu paraziter etkenlerin kaynak
sular ile bulagma riskini azaltmak i¢in toplumun bilin¢lendirilmesi, alt yapilarin iyilestirilmesi ile birlikte ultraviyole, ozonlama ve monitoring sistem gibi

yeni su aritma tekniklerinin kullanilmas: gerektigi kanaatindeyiz.
Anahtar Kelimeler: [gdir, su, parazit, nativ-Lugol, nested PCR

INTRODUCTION

The safety of drinking water plays an important role in improving
the quality oflifeinmodernsocietiesbecause water hasasignificant
impact on public health. Water can be contaminated with viruses,
pathogenic bacteria, parasites, and many other biological factors
that are harmful to human health (1,2). In addition to the direct
consumption of contaminated water, transmission to humans
can occur, especially through the cleaning and preparation of raw
vegetables and foods with contaminated water (3-5).

According to the World Health Organization, it is estimated that
around 1.1 billion people worldwide use unsafe water. The vast
majority (88%) of diarrhea cases worldwide are due to unsafe
water, sanitation, and hygiene (6). About 3.1% (1.7 million) of
annual deaths and 3.7% of annual health burden (disability, etc.)
are due to unsafe water, hygiene, and sanitation (7).

Water has a major role in the transmission of parasitic agents
Giardia intestinalis, Cryptosporidium spp., and Cyclospora
cayetanensis to humans (1,2). The International Organization for
Standardization (ISO) has specified a method (ISO 15553:2006)
that is valid for the detection and enumeration of Cryptosporidium
spp. oocysts and G. intestinalis cysts in surface and ground
waters, treated waters, mineral waters, and swimming pool and
recreational waters (8,9).

G. intestinalis are parasitic protozoans that are one of the leading
agents of waterborne intestinal infection epidemics worldwide. G.
intestinalis cysts spread to the environment through the feces of
the hosts, causing the contamination of water and food with the
cysts (5).

Cryptosporidiosis, which is generally zoonotic in character, is a
worldwide infection. Contamination occurs as a result of the fecal-
oral ingestion of oocysts excreted in the feces of infected animals
and humans. Many vertebrate species, including humans, can be
infected this way. The feces of domestic animals, especially calves,
have a great role in transmission to humans. Contamination
occurs as a result of the contamination of the environment
and water by oocysts of human and animal origin. The oocysts
of Cryptosporidium spp. can remain infective for months in
both fresh and salt water. Routine chlorination or ozonation
of drinking water has little or no lethal effect on the oocysts of
Cryptosporidium spp. (10-12).

Cyclospora infections are a diarrheal disease that are especially
seen in countries such as Nepal, Pakistan, and India (13).
Transmission to humans occurs by fecal-oral ingestion of food
and water contaminated with infective oocysts, which are highly

resistant to the external environment (14). How food and water
become contaminated with C. cayetanensis is still unknown. The
oocysts of this parasite become infective by sporulating in suitable
environmental conditions a few days or weeks after they are
excreted. This feature is of great importance in the epidemiology
of infection (15-17). It has been reported that transmission and
spread in C. cayetanensis outbreaks may be water-borne as well as
food-borne and mostly fresh produce (3,18,19).

The aim of this study was to investigate Giardia spp. by microscopic
method and Cryptosporidium spp., and C. cayetanensis by modified
acid fast and molecular methods in different spring waters.

METHODS

This study was carried out on 69 water samples collected from
different spring waters from Igdir Province and its surroundings
in April and June 2021. The water samples taken were placed in
clean 5-L plastic containers and brought to the laboratory. The
samples were first filtered through a vacuum pump filtration device
(Rocker-167400-22 Rocker 400 Model Vacuum Pump) equipped
with a 0.22-um cellulose acetate membrane filter (Sortorius AG,
Germany). After the filtering process was completed, the part of
the filter that the water passed through was scraped thoroughly
using a sterile scalpel, and the same 15-mL water sample was
placed into falcon tubes. In addition, the filter was washed with
5% tween 80 and the washed solution was transferred to falcon
tubes. The falcon tubes were centrifuged at 3500 rpm for 15 min
and the supernatant was discarded. The underlying precipitate
was first examined by native-Lugol, and then by modified acid-
fast staining and nested polymerase chain reaction (nPCR). In
addition, altitude (meter) and pressure (mmHg) measurements
were made at the point where the water samples were taken
(Model:Testo 511).

Water analysis: The physical and chemical characteristics of
the monitored water samples included the temperature, pH,
dissolved oxygen (DO), and salinity. The dissolved oxygen meter
of the model, which was a Hanna HI9142, was used in measuring
the dissolved oxygen and temperature. The pH was measured
using a pH meter (model: Hanna Instrument model no. H1 8915
ATC) while the salinity was measured using a salinometer, model:
S-200 IP67.

The probe end of the meter was dipped into the water samples
while the value at the pointer of the scale was read and recorded.
The DO was measured in milligrams per liter (mg/L), temperature
was measured in Kelvin, and the salinity was measured in mg/L.
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nPCR for C. cayetanensis

DNA extraction was performed as described in the GeneMATRIX
Stool DNA Purification Kit (Gdansk, Poland) manual from whole
water samples. The Lyticase enzyme from Arthrobacter Luteus
(L2524; Sigma-Aldrich, St. Louis, MO, USA) was used to weaken
or break down the oocyst wall before extraction. Enzymes were
added to the samples and incubated at 25 °C for 15 min. The
samples were then incubated at 95 °C for 30 min in a dry block
heater and vortexed at 5-min intervals during the incubation
period. All of the other procedures were carried out according to
the manufacturer’s instructions in the kit.

nPCR was performed using the methods and primers
specified by Orlandi et al. (20). In the first stage of the
nPCR, F1lE 5-TACCCAATGAAAACAGTTT-3' and R2B
5'-CAGGAGAAGCCAAGGTAGG-3' were the primers used to
amplify the ~636 bp region of the 18S rRNA gene region of
Cyclospora and Eimeria species. The reaction was adjusted to a
total volume of 50 pL, containing 25 pL of Tag 2x Master Mix
(12.5 mM MgCl,), 0.5 mM MgCl, and 0.2 uM of each primer, and
1 pL of sample DNA. Next, 1 uL of the amplicon obtained for the
second stage of the nPCR was used. In the second stage of the
nPCR, the primers were used to amplify the region of ~298 bp
from the 18S rRNA gene region of Cycylospora species. The second
nPCR reaction was carried out under the conditions specified in
the previous step.

Reactions were performed on an Applied Biosystems SimpliAmp
Thermal Cycler (Thermo Fisher Scientific Inc., Waltham, MA,
USA). The first PCR was programmed for a total of 35 cycles,
each at 94 °C for 30 s, then 53 °C for 30 s, and 72 °C for 90 s.
The nPCR was adjusted for a total of 25 cycles, at 94 °C for 15
s and 66 °C for 15 s. Since the primary binding temperature in
the nPCR phase was close to the activity temperature of the Tag
polymerase, no extension temperature (72 °C) was required. In
both PCR procedures, an additional administration was done at
95 °C for 15 min before the first cycle for the denaturation step.
Following the last cycle, an extension step was performed at 72 °C
(66 °C for nPCR) for 10 min.

To display the results of the nPCR procedure, 15 pL of PCR
reaction products was run on agarose gel (1%) electrophoresis
and visualized in a UVP Gel documentation system (Ultra-Violet
Products Ltd., Upland, CA, USA).

nPCR for Cryptosporidium spp.

The GeneMATRIX stool DNA purification kit (EURx Ltd., Gdansk,
Poland) was used for DNA extraction, which was performed in
accordance with the instructions provided with the kit. However,
before starting the purification procedures, the samples were
incubated at 95 °C for 30 min in a dry block heater (Bio-TDB-100,
BioSan) at 5-min intervals in order to effectively weaken the
oocyst wall. nPCR was used for the molecular investigation. First,
primers CryptoF 5-TTCTAGAGCTAATACATGCG-3' and CryptoR
5'- CCCATTTCCTTCGAAACAGGA-3’ were used, which amplified
the DNA fragment, encoding the SSU rRNA as 1.325 bp in length
(21). For the nPCR reaction, 25 pL of Solis Biodyne 5X Firepol
(12.5 mM MgCl2) master mix was used, which comprised 100 nM
of each primer and 2 pL of the sample DNA, and 1 pL of these
reaction products was later subjected to nPCR. During the nPCR, a
base set of CryptoNF 5- GGAAGGGTTGTATTTATTAGATAAAG-3'
and CryptoNR 5- AAGGAGTAAGGAACAACCTCCA-3'" was used,
which amplified a region about 826-864 bp in length (21). The
reactions were performed in a thermo thermal cycler with a

heater lid (SimpliAmp Thermal Cycler, Thermo Fisher). The first
step of the PCR consisted of a total of 18 cycles (33 s at 95 °C,
45 s at 55 °C, and 45 s at 72 °C), and a 10-min extension period
at 72 °C. The second step of the nPCR was performed the same
as the first step, but with an annealing process that comprised
35 cycles. The nPCR products were run for 45 min at 90 Vin 1%
agarose gel with ethidium bromide, and the images were recorded.
From the pool with positive results, 10 samples were randomly
selected and subjected to sequence analysis, which confirmed
Cryptosporidium spp.

Statistical Analysis

In the statistical analysis, the incidence of parasites according
to the relevant categorical variables was expressed as numbers
and percentages, and whether there was a relationship between
categorical variables was determined by the chi-square (x?) test.
The Z-test was used to compare the incidence of parasites and the
calculations were made in the MINITAB (version: 14) statistical
package program.

RESULTS

One or more parasites were detected in 19 (27.5%) of the 69
water samples examined. Of the samples, 9 (13%) contained
only C. cayetanensis, 7 (10.1%) contained only Cryptosporidium
spp., 1 (1.4%) contained only Giardia spp., 1 (1.4%) contained C.
cayetanensis and Giardia spp., 1 (1.4%) contained C. cayetanensis,
Cryptosporidium spp. and Giardia spp.

Only Giardia spp. cyst (4.3%) was detected by direct examination
method. While C. cayetanensis was detected in 6 (8.7%) samples
and Cryptosporidium spp. oocyst was detected in 5 (7.2%) samples
by modified acid-fast staining, C. cayetanensis (Figure 1) was
detected in 11 (15.9%) samples and Cryptosporidium spp. (Figure
2) was detected in 8 (11.6%) samples by nPCR (Table 1).

When the C. cayetanensis and Cryptosporidium spp. positivity
rates were compared according to the water sources, no
statistically significant difference was found (Table 2). When
the C. cayetanensis and Cryptosporidium spp. positivity rates
were compared according to the characteristics of the water,
there was no statistical difference between the altitude, salinity,
pH, pressure (mmHg), and temperature (kelvin) values, but a
significant correlation was found between the amount of DO and
Cryptosporidium spp. positivity (p=0.047) (Table 3).

Marker

Figure 1. Band images of the Cryptosporidium spp. positive
samples, which were amplified by PCR and visualized in gel

electrophoresis (in the presence of 0.15% ethidium bromide
and 1X tris boric acid-EDTA buffer) [Marker: 100 bp DNA
marker (Grisp Mark), PC: Positive control]
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DISCUSSION

Mirkee In the prevalence of infections caused by protozoa, Tiurkiye’s
location in a temperate geographical region, its inadequate
infrastructure, and low education level of society, as well as the
lack of adequate information about the transmission routes
of parasitic diseases are also effective. In Tirkiye, studies on
parasitic infections that cause waterborne outbreaks are limited,
since research on parasitic infections is mostly conducted with
stool and blood samples from humans and animals.

It was reported that Cryptosporidium spp. oocysts were detected
in 58 (39%) of 147 gastroenteritis patients in a gastroenteritis
epidemic thought to affect 13,000 people in a town with a

Figure 2. Band images of the C. cayetanensis positive population of 64,900 in Georgia (22).

samples, which were amplified by PCR and visualized in gel From 1986 to 1988, 50 disease outbreaks were reported in 24

electrophoresis (in the presence of 0.15% ethidium bromide the USA and Puerto Rico, affecting 25,846 people from drinking

and 1X tris boric acid-EDTA buffer) [Marker: 100 bp DNA water sources. G. intestinalis, a protozoal parasite, is the most

marker (Grisp Mark), PC: Positive control] common cause of epidemics; most of these outbreaks have been
associated with the consumption of chlorinated but unfiltered

Table 1. Distribution of parasites seen according to the methods used

Parasites seen Native-Lugol MAF staining nPCR Total
n (%) n (%) n (%) n (%)
Giardia spp. 3(4.3) - - 3(4.3)
C. cayetanensis - 6 (8.7%) 11 (15.9%) 11 (15.9%)
Cryptosporidium spp. - 5(7.2%) 8 (11.6%) 8 (11.6%)
Total 3(4.3) 11 (15.9%) 18 (26.1%) 19 (27.5%)
C. cayetanensis Cryptosporidium spp.
Source of water sample Positive Negative Positive Negative p-value*
n (%) n (%) n (%) n (%)
Drilling-network (7) 1(14.3) 6 (85.7) - 7 (100)
Source-network (41) 7(17.1) 34 (82.9) 717.1) 34 (82.9) 2=0.975
Stream (12) 2(16.7) 10 (83.3) - 12 (100) b=0.296
Well water (9) 1(11.1) 8(88.9) 1(111) 8(88.9)
n: Number of samples, a: Significance value for C. cayetanensis, b: Significance value for Cryptosporidium spp., Significance levels according to the chi-square test

Table 3. Prevalence of C. cayetanensis and Cryptosporidium spp. according to water properties

C. cayetanensis Cryptosporidium spp.
Positive Negative Positive Negative p-value*
(mean = SD) (mean * SD) (mean * SD) (mean * SD)
Altitude (meters) 1256.82+496.53 1216.14+462.27 1220.38+532.51 1222.92+459.64 2 ig;zg
. a=0.849
Salinity (mg/L) 0.28+0.19 0.29+0.23 0.23+0.17 0.30+0.23 b —0.452
pH 7.51+0.59 7.34+0.58 7.48+0.54 7.35£0.59 ; igiii
a=0.401
DO (mg/L) 64.68+35.67 56.84+26.67 39.56+14.63 60.52+28.65 b =0.047
a=0.922
Pressure (mmHg) 652.00+38.84 653.21+37.07 655.50+41.27 652.69+36.85 b 20.842
. a=0.437
Temperature (kelvin) 286.00+4.52 284.98+3.85 285.38+4.07 285.11+3.69 b —0.862
SD: Standard deviation, a: Significance value for C. cayetanensis, b: Significance value for Cryptosporidium spp., *Significance levels according to independent t-test
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surface water. Moreover, during this period, one of the biggest
epidemics affecting 13,000 people occurred as a result of the
contamination of a chlorinated and filtered public water source
with Cryptosporidium spp. (23).

In the 2-year period between 1989 and 1990, 26 outbreaks of
drinking water were reported in 16 states, and an estimated 4288
people were affected in these outbreaks. G. intestinalis was cited
as the etiologic agent in 7 of 12 outbreaks in which a single agent
was identified. All outbreaks of giardiasis were associated with
the consumption of filtered surface water or surface-affected
groundwater (24).

G. intestinalis is the leading parasitic etiology of human enteric
infections in the USA. About 1.2 million cases occur annually.
Between 1971 and 2011, 242 outbreaks of giardiasis were reported
to the CDC. These outbreaks, which affected approximately
41,000 people, were caused by waterborne (74.8%), foodborne
(15.7%), person-to-person (2.5%), and animal contact (1.2%).
Most waterborne outbreaks (74.6%) were associated with
drinking water, followed by recreational water (18.2%) (25).
Diarrhea is one of the major factors that cause mortality and
morbidity in children. While it causes the death of approximately
2.5 million people every year, it causes growth and developmental
retardation in children in the long term. One of the important
causes of diarrhea is intestinal parasitic infections (26).

Globally, cryptosporidiosis is estimated to be responsible for
the majority of deaths among children under the age of five. In
the Global E Haque Enteric Multicentre Study, a 3-year matched
case-control study of more than 22,000 infants and children 0-59
months of age with moderate-to-severe diarrhea in seven regions
in Africa and Asia, Cryptosporidium spp. was the second leading
cause of severe diarrhea after rotavirus (27).

Diarrhea is a commonly reported disease in young animals and
remains a major cause of productivity and economic loss for cattle
producers worldwide. Diarrhea is a clinical condition that causes
serious economic losses because it can cause high mortality,
weight loss or even delayed growth in different animals and even
humans (28).

Many pathogens are transmitted by water. Many studies have
been conducted on pathogenic agents in waters. Many studies
have been carried out around the world on the detection of
parasitic agents in water samples.

Inastudy conducted with different methods on 166 water samples
in Russia and Bulgaria, G. intestinalis was detected in 9.6% of
the samples (29). Water samples taken from a total of six rivers,
four in Washington and two in California, were examined and
Cryptosporidium spp. oocysts were detected in all of the samples
(30). In North America from 1985 to 1994, it was reported
that 12 epidemics have occurred due to the contamination of
drinking water sources by Cryptosporidium spp. In two of these
12 outbreaks (Milwaukee and Las Vegas), the mortality rate in
immunocompromised individuals was between 52% and 68%,
and the largest Cryptosporidium spp. epidemic was found in the
USA, with 403,000 symptomatic cases (31). It was stated that
13,000 people were infected with Cryptosporidium spp. in 1987
in Carrolton, USA, due to the contamination of drinking water
sources It was also reported in 1992 that Cryptosporidium spp.
Infection affected the health of 15,000 people in Jankson County

and Oregon, USA (32). Another study conducted in Las Vegas,
USA, in 1998 reported that 20 AIDS patients died in 1994 due
to drinking water contaminated with Cryptosporidium spp. (33).
The first parasitological study in waters in Tiirkiye was carried out
between 1997 and 1999 at Kagithane, Bityitkcekmece, Omerli and
Elmali dams in Istanbul. 40 raw water samples obtained from these
dams were examined for Cryptosporidium spp. and G. intestinalis
and it was reported that Giardia cyst and Cryptosporidium oocyst
were not detected in any of them. In a study conducted in Mersin,
the prevalence of C. parvum in water resources was determined
as 5.2% (7/135) (16). In a study conducted in Samsun, 11% of
Cryptosporidium spp. oocysts were detected in 100 water samples
(34). In another study conducted in the environmental waters
of Samsun Province and its districts, 142 of 228 water samples
contained Giardia spp., 132 contained Cryptosporidium spp.,
56 contained Cyclospora spp., 38 contained Microsporidia, 47
contained Blastocystis spp., 38 contained Entamoeba coli cyst,
18 contained Dientemoeba, 9 contained Chilomastix, 9 contained
Strongyloides spp., and 6 contained hookworm (35). In a study
carried out with 40 water samples in Isparta, C. parvum cyst was
found in 13 (32.5%) samples and G. intestinalis cysts were found in
8 samples (20%) (36). In a study conducted by Cicek et al. (37) in
the Van region, it was reported that Cryptosporidium spp. oocysts
were detected in 1.13% of 440 water samples. In another study
conducted in Erzurum, it was reported that Cryptosporidium spp.
oocysts were detected in 15% of 120 water samples (38).
Different results were obtained in studies conducted in Tirkiye.
C. cayetanensis was detected in 13%, Giardia spp. in 1.4%, and
Cryptosporidium spp. in 10.1% of 69 water samples examined
in this study. The rate of Cryptosporidium spp. in the study was
compatible with the studies conducted in Erzurum and Samsun,
and it was higher than the results of the studies conducted in
Sivas, Mersin, and Van. The rate of Giardia spp. and C. cayetanensis
in the study was less than the rates in other studies. It is known
that epidemics originating from drinking water are important
problems in terms of public health, and the contamination rate
(27.5%) in this study supported this.

CONCLUSION

As a result, although the direct examination method is one of
the most used methods in the investigation of parasitic agents,
it was concluded that it is not sufficient alone in the detection
of parasites and that different diagnostic methods should be
used together. In the literature reviews conducted herein, it
was concluded that since the research and methods used in this
subject in Turkiye are very limited, they do not reflect the truth
and there is a need for comprehensive research. It is our belief
that the prevalence of parasitic agents in drinking water will be
high if more comprehensive studies are conducted in Turkiye.
Cryptosporidium spp., C. cayetanensis and G. intestinalis are
important waterborne pathogens that can cause epidemics. It
is our belief that in order to reduce the risk of contamination
of these parasitic factors with spring waters, public awareness
should be raised, infrastructures should be improved, and new
water treatment techniques, such as ultraviolet, ozonation, and
monitoring systems, should be used.
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ABSTRACT

Objective: The lungworms are nematodes that live as parasites in cat lungs. It is reported that the most common lungworm
is Aelurostrongylus abstrusus in cats, and also Capillaria aerophila is observed. The lungworms can cause infection of the lower
respiratory tract, often resulting in bronchitis and pneumonia. In this study, it was aimed to determine the prevalence and risk
factors of A. abstrusus in cats in the Balikesir province.

Methods: This study was carried out on 100 cats in Balikesir province. Fresh stool samples (>15 g) were collected for detection
of lungworms after recorded all cat information (breed, age, sex, etc.). Parasite-specific L1 forms were determined from the stool
samples by the Baerman-Wetzel technique.

Results: A. abstrusus L1’s were found in 5 of the 100 stool samples examined. While symptoms of respiratory system disease were
observed in 2 of the cats with lungworm, no clinical finding of the presence of parasites was found in 3 of them.

Conclusion: A. abstrusus was observed at a level of 5% in this first prevalence study in cats in Balikesir province.

Keywords: Aelurostrongylus abstrusus, clinical symptoms, diagnosis, prevalence

0z

Amag: Akciger kurtlari, kedilerin akcigerlerinde parazit olarak yasayan nematodlardir. Kedilerde en sik gérilen akciger kurdunun
Aelurostrongylus abstrusus oldugu ve ayrica Capillaria aerophila’min gorildugi bildirilmektedir. Akciger kurtlari, alt solunum
yollarinda enfeksiyona neden olarak siklikla bronsgit ve zatiirreye neden olabilir. Bu ¢alismada, Balikesir ilindeki kedilerde A.
abstrusus prevalansinin ve risk faktérlerinin belirlenmesi amaglanmsgtir.

Yontemler: Bu caligma Balikesir ilinde 100 kedi tizerinde gerceklestirilmigtir. Tiim kedi bilgileri (cins, yas, cinsiyet vb.)
kaydedildikten sonra akciger nematodlarinin tespiti i¢in taze digk: 6rnekleri (515 g) toplanmigtir. Digki 6rneklerinde Baerman-
Wetzel teknigi ile parazite 6zgii L1 formlar: aranmistir.

Bulgular: incelenen 100 diski 6rneginin 5'inde A. abstrusus’a ait L1'ler bulundu. A. abstrusus larvasi tespit edilen kedilerin 2’sinde
solunum sistemi hastalig1 belirtileri gériilirken, 3’iinde parazit varligina dair klinik bulguya rastlanmadi.

Sonug: Balikesir ilindeki kedilerde yapilan bu ilk prevalans ¢alismasinda A. abstrusus %5 diizeyinde gozlenmigtir.

Anahtar Kelimeler: Aelurostrongylus abstrusus, klinik semptomlar, teshis, yayginlik

INTRODUCTION characterized by an indirect life cycle and require

. . . intermediate (i.e., snails or slugs) and paratenic (i.e.,
Cat lungworms infect various parts of the respiratory

system of domestic and wild felines (1). The amphibians, birds, reptiles, and rodents) hosts for their
nematode species in this group include members transmission (2). While Aelurostrongylus abstrusus

of the Metastrongyloidea superfamily, which are (Strongylida: Angiostrongylidae) is considered the
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main species infecting domestic cats, other metastrongyloids
such as Troglostrongylus brevior (Strongylida: Crenosomatidae)
and Oslerus rostratus (syn. Anafilaroides rostratus) (Strongylida:
Filar) have long been considered of minimal importance (3,4).
Although publications on Trongylostrongylus species in cats
have increased in recent years, A. abstrusus is in the first place
among the parasitic agents that cause respiratory tract infections
(5). A. abstrusus, uses various snails and slugs as intermediate
hosts. Birds, rodents, frogs, and lizards are carrier hosts. The
development of the parasite is completed by the cat’s acquisition
of intermediate or carrier hosts (6). Capillaria aerophila, another
of the lungworms, shows direct growth. Cats become infected
by ingesting stools containing C. aerophila eggs. The agents
are located in the lung parenchyma, bronchioles, and alveoli of
the cats, which are the definitive hosts, and occasionally in the
pulmonary arteries (7). Although symptoms such as difficulty
breathing, coughing after movement, and runny nose can be seen
in infected cats, death can only be seen in very severe infections
since it is a non-pathogenic factor (8). Diagnosis can be made by
stool examination in live cats. The most reliable method is the
Baermann-Wetzel method in diagnosis. In addition, can use the
flotation method to determine the eggs. With these methods, the
larvae and eggs of parasites are detected. The Baermann-Wetzel
method is based on collecting and examining water-loving larvae
in a narrow area by passing into the water.

Lungworm infections are found in many parts of the world. The
prevalence of lungworm infection varies between regions. It has
been recorded in almost all European countries, in Australia and
the Americas, and occasionally in Asia and Africa. The presence of
A. abstrusus has been reported as 0.38-50% in cats in European
countries and clinical cases in Belgium, France, Ireland, Norway,
Poland and Tiirkiye (9). The first report about the presence of A.
abstrusus in Tiirkiye was reported by Oytun (6). Even though case
reports related to A. abstrusus in Tiirkiye (10-15) were made, no
prevalence studies were found.

This study, it was aimed to determine the prevalence of A.
abstrusus in cats in Balikesir province. While studies on the
prevalence of lungworms in cats have been carried out in many
European countries, it is thought that there is a deficiency in this
regard in Balikesir. For this reason, determining the prevalence of
lungworms in cats will provide information on this subject. In this
context, revealed the prevalence of A. abstrusus was for the first
time in Turkiye.

METHODS

The study was designed to include indoor and outdoor, and was
conducted on 100 cats living in shelters and privately owned
properties in the Balikesir province. Of the cats, 54 were owned
and not connected to the outside environment, 13 were owned
but connected to the external environment, and 33 were in the
shelter environment. A total of 100 cats aged between 2 and 168
months in the same city centre and rural were analysed. While 40
of the cats included in the study were female and 27 were male, the
records of 33 in the shelter could not be reached. Because the fecal
samples of the cats shelters have been received after the cats are
mass-released to a large area. However, the estimated ages have
been registered as under 1 year of age and over, considering the
time they stayed in the shelters. The examined cats had 4 Scottish
Fold, 1 British Shorthair, 1 Angora, 5 Siamese, 2 Persian, and 87

Tabby and Crossbreeds. In addition, it was determined that 54 of
them lived in the home environment. 46 cats were in contact with
the outside environment or in shelters (Table 1). Thirty-three of
the 46 cats in contact with the outdoors were in the same shelter.
After all cat information (breed, age, sex, etc.) was recorded (Table
1), fresh fecal samples (>15 g) for detection of A. abstrusus were
taken directly from the cages in which the animals were housed
and collected in individual sterile plastic containers. Collected
faeces were kept at 4 °C and examined as soon as possible (16).
Stool samples were examined using the Baerman Wetzel technique
to isolate first stage larvae (L1). A sample was considered positive
when at least one L1 was identified. Specific morphological and
morphometric identification of isolated A. abstrusus L1’s and
differentiation from L1’s of other metastrongyloids was achieved
by microscopic examination. L1 with the tails’s characteristic
notch and S-shaped tip was evaluated as A. abstrusus. Thorax
radiographs were taken following the permission of their owners
in 2 cats whose stools were found to contain parasite larvae.
In addition, as a single dose applied antiparasitic treatment
to 2 of the infected cats and showed symptoms, with a topical
formulation (Brodline, Boehringer, New Zealand) containing
Fipronil 74.7 mg/(S)-methoprene 90.0 mg/eprinomectin 3.60
mg/and praziquantel 74.7 mg.

Statistical Analysis

In the statistical analysis of the study, descriptive statistics were
given for the variables. Variables are expressed as frequency
(percentage). The chi-square test was applied to the importance
of categorical variables. Analyzes were performed using SPSS
Version 22. A value of p<0.05 was considered significant.

Table 1. The positivity rates of A. abstrusus according to

various variables in the cats examined in this study

Variables Anim'als Anitn.a ls P
examined positive

Sex *

Male 27 0

Female 40

No record 33 3

Age 0.208*

Over 1 year old 34 3

Less than 1 year old 66 2

Habitat 0.519*

Indoor 54 2

L

Antiparasitic therapy 0.100°

Yes 61 0

No 39 5

Symptoms o

Yes 11 2

No 89 3

Chi-square significance level, chi-square test could not be performed because

the gender of the cats in the shelter could not be determined. **chi-square test

for symptoms has not been evaluated
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RESULTS

Of the 100 cats included in the study, 11 had clinical symptoms
such as pulmonary wheezing, coughing, and respiratory distress.
However, these clinical symptoms were not observed in 89 of
them. Sixty-one cats previously were treated with antiparasitic,
but 39 were not treated with antiparasitic.

Specific and morphometric identification of 5 of the 100 cats
included in the study and A. abstrusus L1’s were determined
by microscopic examination. In addition, with the specific
morphological identification of A. abstrusus L1’s, it was possible
to distinguish them from L1’s of other metastrongyloids. L1 with
the tails’s characteristic notch and S-shaped tip was evaluated as
A. abstrusus (Figure 1).

Two of these five 5 cats were female and they lived in a different
home environment from each other, but they were communicating
with the outside environment. Two of the 5 cats had clinical
symptoms such as pulmonary wheezing, coughing and respiratory
distress, but these clinical symptoms were not observed in 3 of
them. Considering the history of the 5 positive cats and the 2
owner cats included in this group, it was learned that they did
not apply antiparasitic treatment. Radiographic images (Figure 2)
were obtained from 2 of the cats in which larvae were detected in
their stools. While detected a mild bronchiole pattern in one of

Figure 1. Appearance of Baermann-Wetzel sediment in cat of
A. abstrusus first stage larvae (L1)

B

4 - -
Figure 2. Thoracic radiographs of infected cat with A. abstrusus

the cats, no significant finding was found in the other. No parasite
larvae were found at the fecal examination after 2 weeks of the
cat being supplied with antiparasite treatment. At the same time,
these cats did not show clinical symptoms after 2 weeks.

DISCUSSION

Aelurostrongylus abstrusus is the most common lungworm of
domestic and wild felines and is found in many parts of the world,
including Europe, the United States of America, South America,
and Australia (1). This parasite has a significant impact on the
health and welfare of cats. Moreover, regional endemism and
geographic expansion are observed throughout Europe (5,17).
In addition to A. abstrusus, other metastrongyloids have been
detected in cats lungs in recent studies, such as Troglostrongylus
brevior (Crenosomatidae) and Oslerus rostratus (Filaroididae) and
the trichurid Eucoleus aerophilus (syn. Capillaria aerophila) (1,18).
Biological and epidemiological factors appear to increase the risk
of infection in cats in certain parts of the world, although some
are yet to be confirmed (14-17). The prevalence of lungworm
infection in many parts of the world varies considerably between
the examined regions. Global prevalence rates range from
50% in free-range cats in Albania (19) to 1% in the mixed cat
population in Spain (20). The first report about the presence of
A. abstrusus in Turkiye was reported by Oytun (6). It was reported
by Burgu and Sarimehmetoglu (8) in 2004 that A. abstrusus was
detected in two cats. Gokpinar and Yildiz (16), examined the
lesions of A. abstrusus in the cat lung using scanning electron
microscopy. In 2021, Baydar and Kaya (10), detected A. abstrusus
larvae in a two-month-old cat who had been suffering from
respiratory distress for fifteen days in Balikesir. A. abstrusus has
a cosmopolitan distribution and has been recorded in nearly all
countries in Europe, frequently in Australia and the Americas,
and occasionally in Asia and Africa. The presence of A. abstrusus
has been reported in cats in European countries, 39.7-50% in
Albania, 1.8-22.4% in Italy, 0.38-22% in Croatia, 0.5-15.3% in
Germany, 3.6% in Great Britain 10.6, 2.6% in the Netherlands,
14.5% in Hungary, 17.4% in Portugal, 5.6% in Romania, 1% in
Spain, and clinical cases in Belgium, France, Ireland, Norway,
Poland and Tiirkiye (5). A recent study in England, it was reported
that A. abstrusus was observed at a rate of 1.7% (21). In this study,
it was determined that A. abstrusus was observed at a rate of 5% in
cats in the Balikesir province. This result was similar to the rates
reported in Europe. However, since the results only include cats
in the Balikesir province, they do not provide information about
the prevalence of A. abstrusus throughout Tiirkiye. Recently, the
number of cases has been increased in various countries and in
the frequency of detection by clinicians (22). This situation may
be critical for us to know the general prevalence and to reveal the
risk factors to determine the prevalence of lungworms such as A.
abstrusus. Publications on Trichostrongylus species in cats have
increased in recent years. In 2020, a case report about T. brevior
was published in Balikesir province (23). But A. abstrusus is in
the first place among the parasitic agents that cause respiratory
tract infections. Although cats infected with A. abstrusus may
experience chronic wasting, coughing, difficulty breathing,
pulmonary wheezing, and other signs of lower respiratory
disease, asymptomatic cases can also occur with large numbers
of larvae in the stools. Diagnosis and treatment delays can lead to
severe lesions and even death in infected cats (5,14). Yildiz et al.
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(24), reported that hypoventilation and respiratory acidosis were
observed in cats with A. abstrusus. In this study, while clinical
findings were observed in 2 of 5 cats, it was not observed in 3 of
them. This supports the existence of cases that scatter larvae and
show no symptoms.

It is stated that the access of cats to the outside causes an
increased risk of infection (14,17,19). Elsheikha et al. (21),
highlighted in their study that keeping cats indoors provides
significant protection against infection and that infection is much
more common in cats with outside access. In contrast, the same
study found no significant difference between cats with outside
access and stray cats, possibly due to the small number of cats in
these categories (21). In our study, 3 of the 5 positive cats were
living in the shelter, while 2 were indoors. However, both of the
positive indoor cats were adopted from the street. These results
support the view that being cared for in outdoor by cats increases
the risk of infection. Although the chi-square test results were
insignificant, it was evaluated that the habitat might be effective
in the transmission of the parasite due to the fact that 5 cats were
connected to the outside, and it was thought that the insignificant
results might be related to the low number of cats in the study.
Elsheikha et al. (21), showed that there is no relationship between
the history of antiparasitic treatment and the risk of infection.
Although antiparasitic therapy is not associated with a significant
reduction in the risk of infection, therapy is still an important
factor influencing the frequency of infection with lungworm in
cats. Whether repeated monthly treatments would increase the
efficacy of the product in cats infected by A. abstrusus should be
defined (25). In this study determined that there was no routine
antiparasitic treatment in any of the infected cats. According
to the chi-square (p=0.100) test results, it was determined that
there was no significant relationship between the application of
antiparasitic treatment and the risk of parasites.

Various drugs (fenbendazole and ivermectin) are used for the
treatment of lungworms (24). A topical formulation containing
fipronil, (S)-methoprene, eprinomectin, and praziquantel have
been evaluated for efficacy against larvae and adult A. abstrusus
in experimentally infected cats and are licensed for the treatment
of A. abstrusus in some countries (26). In this study, applied
antiparasitic treatment to 2 of the infected cats and showed
symptoms, with a topical formulation (Brodline, Boehringer, New
Zealand) containing Fipronil, (S)-methoprene, eprinomectin and
praziquantel.

Naturally infected symptomatic cats may also show a mix of
bronchial and interstitial pulmonary patterns on thoracic
radiographs (27). In this study, radiographic findings of only 2
cats with aelurostrongylosis could be evaluated, while could not
be perform radiographic examination of the other 3 positive
cats. When evaluated the radiographic findings of 2 infected cats,
a mild bronchial pattern was detected in 1, while no significant
finding was found in the other.

In conclusion, it was determined that A. abstrusus was observed
at a rate of 5% in this first prevalence study in cats in Balikesir
province and may be present without any clinical symptoms. In
addition, it was concluded that the presence of lungworms in cats
with pneumonia should also be considered.

Study Limitations

Molecular research could not be done in this study due to lack of
budget. Since some cats were in the shelter environment, their

gender could not be determined. Therefore, statistical analysis
could not be performed.

CONCLUSION

In this study, the stools of 100 cats in Balikesir were evaluated
by the Baermann-Wetzel method for diagnosing of A. abstrusus
larvae. It is the first prevalence study conducted in Balikesir for
this agent, and A. abstrusus larvae at the level of 5% were detected
microscopically. At the same time, observed respiratory system
clinical symptoms in a few of the cats infected with the agent, and
the cats showing these symptoms were examined radiographically.
Webelieve that should evaluate clinical symptoms and radiography
in addition to the Baermann-Wetzel diagnostic method for
A. abstrusus. Antiparasitic treatment was applied to cats with
clinical findings, and this treatment successfuly eliminated the
agent. Considering the history of five cats with positive results,
it was determined that they were in contact with the street. This
study showed that contacting cats on the street with each other is
essential in terms of the risk factors of A. abstrusus.
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ABSTRACT

Objective: Cystic echinococcosis (CE), caused by the larval stage of Echinococcus granulosus sensu latu, is one of the neglected

zoonotic infectious diseases and Tiirkiye is among the endemic countries. This study was designed to analyze serology results for
patients who were diagnosed as CE by clinical symptoms and radiological methods over a three-year period.

Methods: Sera were analyzed for Anti-E. granulosus IgG by a chemiluminescence immunoassay (CLIA) (HYDATIDOSIS VIRCLIA®
IgG MONOTEST, Vircell) using the VIRCLIA" (CLIA; Vircell, Granada, Spain) and results processed by the dedicated software. Cut-
off for a positive test was 1.1 index value. Echinococcal cysts were detected based on ultrasonography, computed tomography,
and magnetic resonance imaging.

Results: A total of 244 sera were analyzed from 109 patients, during three-year-period from January 2018 to December 2020.
Anti-E. granulosus IgG was ordered twice in 89 patients, three times in 15 patients, four times in four patients, and five times in
one patient. CLIA test was positive among 41 of 109 (37.6%) patients in whom 32 (76%) had only hepatic involvement, whereas in
5 (12%) hepatic and pulmonary involvement were coexisted. The mean age of seropositive patients was 39.8 (6-75+2.72) and 61.9%
of them (n=26) were female. Time intervals between sequential test orders varied from 1 day to 33 months. Eight seropositive
patients turned out to be negative, and one of 66 seronegative patients became seropositive. Positive test results were converted
to negative in the case of therapy or cyst inactivity.

Conclusion: We may conclude that CLIA could be used as a complementary tool for CE patient follow-up.

Keywords: Cystic echinococcosis, CLIA, serology, radiology

0z

Amag: Echinococcus granulosus sensu latu'nun larval evresinin neden oldugu kistik ekinokokkoz (CE), ihmal edilen zoonotik
enfeksiyon hastaliklarindan biridir. Tiirkiye CE agisindan endemik tilkeler arasinda yer almaktadir. Bu ¢alisma, klinik semptomlar

ve radyolojik yontemlerle CE tanisi konan hastalarin seroloji sonu¢larini tig yillik bir stire icinde analiz etmek i¢in tasarlanmigtir.
Yontemler: Serum 6rnekleri VIRCLIA® (CLIA; Vircell, Granada, Ispanya) kullanilarak bir kemiliiminesans immiinoanaliz (CLIA)
(HYDATIDOSIS VIRCLIA® IgG MONOTEST, Vircell) yontemi ile anti-E. granulosus IgG i¢in analiz edildi ve sonuglar 6zel bir yazilim
programi kullanilarak degerlendirildi. Pozitif sonu¢ i¢in indeks degeri >1,1 olarak belirlendi. Ekinokok kistlerinin tespitinde
ultrasonografi, bilgisayarh tomografi ve manyetik rezonans goriintiileme kullanild.

Bulgular: Ocak 2018-Aralik 2020 tarihleri arasinda 109 hastadan toplam 244 serum analiz edildi. Anti-E. granulosus IgG 89
hastada iki kez, 15 hastada ti¢ kez, dért hastada dort kez ve bir hastada beg kez istendi. CLIA testi hastalarin 41’inde (37,6) pozitif
bulundu ve bu hastalarin 32’sinde (%76) sadece karaciger turulumu var iken, 5'inde (%12) akciger ve karaciger tutulumu birlikte
saptandi. Seropozitif hastlarin yag ortalamas1 39,8 (6-75+2,72) olup, %61,4’ti kadindi. Ardigik test istemleri arasindaki zaman
araliklar1 1 giin ile 33 ay arasinda degisiyordu. izlem siirecinde 8 seropozitif hasta negatife dénerken 66 seronegatif hastadan biri
seropozitif oldu. Pozitif serolojinin tedavi veya kist inaktivasyonu durumunda negatife doniistiigii belirlendi.

Sonug: CLIAmin CE hasta takibi i¢in tamamlayici bir tan1 yéntemi olarak kullanilabilecegi sonucuna varabiliriz.
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INTRODUCTION

Cystic echinococcosis (CE) is a debilitating disease amongst
neglected zoonotic infections and caused by the larval stage of
the cestode Echinococcus granulosus sensu latu. The parasite is
transferred from definitive hosts namely domestic dogs to livestock
as its intermediate hosts (1). Human, in whom the larval stage
occurs as hydatid cysts to a large extent in liver and lungs, acts as
dead-end intermediate host (2). This infection has a chronic clinical
course, and may cause serious morbidity, and over 1 million cases
are reckoned all over the world (3). Several studies conducted among
primary school population showed that CE prevalence in Tiirkiye is
around 0.2 to 1.1% and these percentages expected to be increased
with age (4-7). According to a cross-sectional, ultrasonography
(US)-based, population study from the HERACLES project, the
prevalence of abdominal CE was determined to be 0.59% in our
country, and the calculated number of people who may be infected
with CE was slightly over 100.000 in the rural areas (8).
Abdominal organs were affected in more than 70% of the cases
and the diagnosis of CE primarily relies on radiology, namely
US which is the reference method for staging of CE cysts.
Serological methods including indirect hemagglutination assay,
enzyme-linked immunosorbent assay (ELISA), western blot
(WB), chemiluminescence immunoassay (CLIA) basically act as
complementary tools for spotting antibodies in sera of suspected
individuals. These techniques maintain their significance in case
imaging results are uncertain or there is no experienced radiologist
in the diagnosis of CE (9). Multiple factors (individual-related,
test-related, setting-related, and cyst-related components) may
affect the result and interpretation of serological tests. Although
cross-reactivity arising from other cestode or helminth infections,
malignities, hepatic cirrhosis may decrease specificity of the tests,
a study which compares nine different sero assays CLIA showed
100% specificity (9,10). Studies from different centers in Tiirkiye
revealed that 15.2-32% of dlinically CE-suspected patients were
seropositive (11-13).

In this retrospective study, we analysed CLIA results of our
patients who were diagnosed as CE by clinical symptoms and
radiological methods over three-year-period in order to evaluate
the diagnostic value of CLIA for patients’ follow-up.

METHODS

Study Group

This study was conducted at a tertiary referral center in Istanbul
during three-year-period from January 2018 to December 2020.
Clinical and radiological features of 109 patients whose repetitive
serum samples were sent to microbiology laboratory for
serological analysis of CE were analyzed. Data in terms of patients’
demographic features (age and sex), administrative information
(referral department), and medical history were obtained from
hospital database. The study was approved by Local Ethics
Committee of Marmara University (approval number: 1.4.2022-
09.2022.522).

Serological Investigation

Sera were analyzed by a CLIA (HYDATIDOSIS VIRCLIA’
IgG MONOTEST,Vircell) using the VIRCLIA® (CLIA; Vircell,
Granada, Spain) and results were interpreted according to the
manufacturer’s instructions. Briefly, each assay consists of three

reaction wells and five reagent wells [the conjugate containing
anti-human IgG antibodies coupled with peroxidase, the serum
dilution solution, the calibrator and two substrate components
(peroxidase and luminol)]. The results are expressed as an
“antibody index” [=sample relative light unit (RLU)/calibrator
RLU], samples with indexes <0.9 are considered negative, while
samples >1.1 are considered positive. Samples with an index
between both values were considered equivocal and were retested.

Radiological Features

Echinococcal cysts were classified mainly based on US, computed
tomography (CT) and magnetic resonance imaging (MRI)
according to the WHO-IWGE classification (14). Cysts were
grouped into active (CE1, CE2, CE3a, CE3b) or inactive (CE4,
CES5) CE. When 22 CE cysts were present, the patient was grouped
according the active cyst, and when more cysts of the same stage
were present, the patient was grouped according to the cyst of
largest diameter.

Statistical Analysis

A descriptive data set based on patients’ records was prepared.
Data were analysed in IBM SPSS Statistics for Windows, Version
23.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics such
as frequency, percentage, mean * standard error was used to
evaluate the data set.

RESULTS

A total of 244 sera was send from 109 patients with suspected CE.
Majority of the tests (67%) were ordered by clinicians from general
surgery, internal medicine, and infectious diseases departments.
The mean age of the patients was 43.7 (6-81+1.8) and 61.4% was
female. A total of 47 (43%) patients underwent surgery and PAIR
was used in 25 (22%) patients.

Time interval between sequential test orders varied between one
day to 33 months. Median time interval between two serological
test orders was five months. Anti-E. granulosus IgG was ordered
twice in 89 patients, three times in 15 patients, four times in
four patients, and five times in one patient. CLIA test was positive
among 41 of 109 (37.6%) patients (Table 1). Among seropositive
patients, 32 (76%) had only hepatic involvement whereas in 5
(12%) hepatic and pulmonary involvement were coexisted. Mean
age of seropositive patients was 39.8 (6-75+2.72) and 61.9% of
them (n=26) were female.

During the given period, CLIA results of 11 patients showed a
categorical change (Table 1). Eight of 41 seropositive patients
turned to be negative and one of 66 seronegative patients became
seropositive during follow-up. The patient who became seropositive
was a 39-year-old female having multiple hepatic cysts under 5 cm
and referred from department of general surgery. Her hydatid cysts
were progressed with a dimension increase exceeding 5 cm and
the patient turned positive 11 months later then the initial serum
sample. Two children who had borderline samples became negative
had hepatic cysts smaller than 5 cm. They were treated with drugs
and no size change occurred during the follow-up. Among 41 initially
seropositive patients, eight patients became seronegative (Table 2).
Three patients (patients 1, 4, 5) underwent surgical resection. In 3
patients (patients 3, 7, 8) cysts became inactive during the follow-up
although no dimensional change occurred. One patient’s (patient 2)
cyst size was the same as for both dimensional and activity however
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the serum sample turned to be negative. There was no sequential
radiological imaging in one patient (patient 6) and the reason for

becoming seronegative is not clear.

DISCUSSION

According to the multicenter database of the European Register

of Cystic Echinococcosis, the real burden of human CE remains

Table 1. Results of serological test of cystic echinococcosis patients during three-year-follow-up period

elusive, due to the peculiar characteristics of the disease, the
heterogeneous and incomplete data recording of clinical cases
and incomplete or inefficient official notification systems to
compare different treatment outcomes (15). The expert consensus
on the diagnosis and treatment of CE in humans underlines that
diagnosis relies on clinical findings of patients, findings obtained
from imaging tools and results of serological assays (9). Although
there are different methods for radiological diagnosis like USG, CT

S—
n=109
-~
| |
{ N { ' { '
First sera resulied in Negative Borderline Positive
1=66 (60.5%) n=2 (1.8%) n=41 (37.6%)
\ J \ J \ J
4 N { N 4 N
Havjng a categorical change One turned All turned Eight turned
during the follow-up (n=11, positive negative negative
10,1%)
\ J \. J \. J

Table 2. Timeline of seropositive patients who become seronegative during the follow-up

Date
. Date and Date and and Date and
Patient g g g g c . g o
no Sex, age index value | Imaging index value | Imaging index Imaging index value | Imaging
: of serum of serum value of of serum
serum
November . " February
1 Male,35 | 2018 Heﬁftfl%E 2020 Resected
3,704 rehh 2 An 10 858
February Hepatic CE October 2018 | Hepatic CE March Hepatlc CE
2 Female, 42 | 2018 ioht <5 0.966 ioht <5 2019 right, <5
1,816 right, <o cm ’ EHh 0 g 049 cm
December . September Hepatic CE
3 Female, 40 | 2018 SH_‘;%E‘E;CE 2019 5-10 cm,
1,332 0,648 inactive
March 2019 . August 2019 July 2020
4 Female, 46 7,915 Hepatic CE 3,895 Resected 0,841 Resected
Hepatic CE January
5 Male, 55 March 2018 surgical July 2018 Resected 2019 Resected January 2020 Resected
1,949 1,588 0,737
treatment 1,152
. September
January 2019 | Hepatic CL* Not
6 Female, 66| 5 355 5-10 cm 2019 rformed
, C 0,691 performe
7 Male. 16 April 2018 Hepatic CE January 2020 I<-15epat1c CE
& 1,295 <5cm 0,237 o
inactive
Hepatic CE
Hepatic CE December right, 5-10
8 Female, 55 | 0CtPer2019 | it 510 em | 2020 cm
1,495 . .
multiple cysts 0,888 multiple
cysts, inactive
*CE: Cystic echinococcosis, 'CL: Cystic lesion
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and MRI, USG is the method of choice for the detection of both
hepatic and extrahepatic echinococcal cysts and it is also helpful
in the follow-up period and sensitivity ranges from 93-98%. CT
or MRI can be used in small cysts and if USG is not appropriate in
terms of anatomic location (16). Echinococcal cysts were classified
mainly based on US in our study according to the WHO-IWGE
classification.

The prevalence of CE is reported to be higher in women and in our
study, women constitute 59.4% of the cases (17). In CE patients,
the liver is the most commonly affected organ and involvement
of the right lobe is more common than the left lobe (18). The lung
is the next commonly affected organ (19). In our study, among
seropositive patients, 32 (76%) had only hepatic involvement
whereas in 5 (12%) hepatic and pulmonary involvement were
coexisted.

The assessment of serum anti-Echinococcus granulosus antibodies
is applied as a complementary tool when imaging is not
pathognomonic, or radiologists are not experienced enough in CE
diagnosis. Performance of serological tests depends on a variety
of features related to both the assay and the patients. There is
no hundred percent valid algorithm to comply for choosing or
interpretation of serological test for the diagnosis of CE. Ideally,
two assays, including a test with high sensitivity for the detection
of serum antibody followed by confirmation with a high-specific
serological test, are recommended. A possible case is defined when
a patient is having a clinical or epidemiological characteristic,
and radiological findings or seropositivity for CE, whereas a
probable case is defined when a patient is having a combination
of both clinical and epidemiological history, imaging findings, and
seropositivity on two tests. In Turkiye, only one serological assay
can be reimbursed to the hospitals as the current “health practice
statement” and automated CLIA test was used as a single assay for
detection E. granulosus IgG antibody.

CE is frequently diagnosed clinically and radiologically in Tiirkiye
and sero epidemiological field studies are limited. Serum samples
(n=2.390) of suspected Echinococcosis patients sent to the
National Parasitology Reference Laboratories of the General
Directorate of Public Health were investigated for the presence
of antibodies and 388 (16.2%) samples were found to be positive
(20). In this study, it is not clear if samples are unique or there
were repetitive samples. We have detected seropositivity by CLIA
test among 41 of 109 (37.6%) patients in our study. When nine
commercial assays including five ELISA, two WB, one CLIA, and one
immunochromatographic test (ICT), for 135 hepatic CE patients
were compared, only CLIA Vircell reached to 100%, specificity (10).
False negative antibody results were reported due to cyst stage, cyst
size, localization, and even due to the medical treatment of CE with
albendazole and rupture of cysts (21-24).

Treatment options for CE are surgery, percutaneous procedures,
drug treatment and observation (watch and wait) (9). Although
surgery is mainly indicated in the treatment of hydatid disease, less
invasive methods may be preferred more because of their successful
results (17). In our study, a total of 47 (43%) patients underwent
surgery and PAIR was used in 25 (22%) patients. As a limitation of
the retrospective structure of the study, we could not exactly say
the number of patients who recieved different kinds of treatment
in between repetitive sampling, since detailed anamnesis of all
patients were not accessible. Patients were on follow-up because
of either their laboratory results or radiological findings regarding
CE or previously diagnosed-CE.

There are limited studies that analyse the sero reactivity survey
among repeated patient samples. Among 41 initially seropositive
patients, eight patients became seronegative in our group. Three
patients underwent surgical resection, and three patients’ cysts
became inactive during the follow-up although no dimensional
change occurred. Two children who had borderline samples were
treated with drugs and although no size change occurred during the
follow-up, the serum samples turned to be negative. One patient
become seropositive and her hydatid cysts were progressed with a
dimensional increase exceeding 5 cm, as a previous study implies
that there is a positive correlation between serological response
and increased cyst size among active cysts (22). Seroconversion
of CE patients is suggested as an indicator of therapeutic success
(23). Although it may depend on the serological assay used, a
follow-up study showed that serological method fails to detect
recurrence (25). Studies illustrated that stage-specific approach is
crucial and serological methods have an additional role to imaging
tools for CE follow-up (26).

CONCLUSION

Even though considerable progress has been made, uncertainties
remain in the diagnosis and treatment of CE. Imaging techniques
may not recognize early-stage cysts. Therefore new serodiagnostic
tests that canbe widely used and has high sensitivity and specificity
should be defined. Serological methods can guide clinicians in the
diagnosis of CE, although we have a small number of patients, we
also suggest that CLIA could be used as a complementary tool for
CE patients’ follow-up.
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Amag: S1g1r, manda ve bizonlarin ince bagirsaklarinda parazitlenen Toxocara vitulorum, Turkiye dahil, nemli iklime sahip tropikal
ve subtropikal iklim kusaginda bulunan tlkelerde gorilmektedir. Erigkin parazitler 6zellikle buzagilarda istahsizlik, zayiflama,
ishal veya kabizlik gibi sindirim bozukluklarina ve bazen ¢éliimlere neden olabilmektedir. Bu ¢alisma, Agr1 yoresi sigirlarinda T.
vitulorum’un yayihgin aragtirmak amaciyla yapildi.

Yontemler: Bu calismada, Agn ili ve ilcelerinde 0-6 aylik 200 buzag: ve 1 yastan biyiik 200 sifir rektumundan bir ceviz
biyiiklugunde digki 6rnegi alinarak, doymus ¢inko siilfat flotasyon yéntemi ile preparatlar hazirland1 ve preparatlar 151k
mikroskobunda incelendi.

Bulgular: Diski 6rnekleri incelenen 0-6 aylik 200 buzaginin 70’inde (%35), bir yas tistti 200 sigirin 21’inde (%10,5) T. vitulorum
yumurtas: saptandi. Bir yas ustii sigirlar ile buzagilar arasindaki pozitiflik fark: istatistiksel olarak anlamli bulundu (p=0,001).
Digk: bakisi yapilan buzagilarin 22’sinde (%11) ise Trichostrongylidae spp. yumurtalar1 saptandi.

Sonug: Agn iline bagh Diyadin, Eleskirt, Dogubayazit, Hamur, Taslicay, Tutak ve Patnos ilgelerinde buzagilarda T. vitulorum
yayginhiginin yitksek oldugu saptanmigtir. Sigir yetistiriciliginde énemli verim dustiklugine neden olan bu parazitin yayilis: ile
ilgili daha biiyiik caph aragtirmalarin yapilmasi gerektigi kanaatindeyiz.

Anahtar Kelimeler: Agri, T. vitulorum, Trichostrongylidae spp.

ABSTRACT

Objective: Parasitizing in the small intestines of cattle, buffalo and bison, Toxocara vitulorum is seen in countries with humid
tropical and subtropical climates, including Tiirkiye. Adult parasites can cause digestive disorders such as loss of appetite, weakness,
diarrhea or constipation, and sometimes death, especially in calves. This study was planned to investigate the distribution of T.
vitulorum in cattle of the Agri region.

Methods: In this study, stool samples of the size of a walnut were taken from the rectum of 200 calves 0-6 months old and 200
cattle older than 1 year in the province of Agr1 and its districts, and the preparations were prepared using the saturated zinc sulfate
flotation method and the preparations were examined under a light microscope.

Results: T. vitulorum eggs were detected in 70 (35%) of 200 calves aged 0-6 months and 21 (10.5%) of 200 cattle over one year
old. The difference in positivity between cattle over one year old and calves was statistically significant (p=0.001). With fecal
examination 1n 22 of the calves (11%), Trichostrongylidae spp. eggs were detected.

Conclusion: It was determined that the prevalence of T. vitulorum in calves was high in Diyadin, Elegkirt, Dogubayazit, Hamur,
Taslicay, Tutak and Patnos districts of Agr1 province. We believe that larger-scale studies should be conducted on the spread of this
parasite, which causes significant low yields in cattle breeding.

Keywords: Agri, T. vitulorum, Trichostrongylidae spp.
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GIRig

Toxocara vitulorum (T. vitulorum), Tirkiye dahil nem orani yiitksek
ihman iklim kusagina sahip tropikal ve suptropikal iilkelerde
gorilen ve ozellikle alti aydan kigitk buzagilarda ekonomik
kayiplara yol acan intestinal bir askarittir. Bizon, manda, malak
ve sigirlarin ince bagirsaginda yasayan bu solucanin disisi 8-30 cm
ve erkegi ise 6-25 cm uzunlugundadir (1-4).

T. vitulorum yumurtas1 kalin kabuklu olup ¢evre sartlarina karg:
oldukga direnclidir (5,6). Meralar ve sigir yetistiriciliginin oldugu
yerlesim yerlerinde cevreye sagilan bu yumurtalar uzun yillar
enfeksiyon yapma yeteneklerini korurlar. Konaklar tarafindan
yutulan enfektif yumurtalar bagirsakta acilir. Yumurtalardan
¢ikan larvalar bagirsak duvarina niifuz eder ve bagirsak duvarim
delerek karaciger ve akcigerlere ulasir, buradan da tekrar
bagirsaga doner. Larva gécii olarak adlandirilan bu dénemde
larvalar bagirsak duvarinda hasara, karaciger ve akcigerde fokal
nekroz odaklarina ve bélgesel lenf yumrularinin yangisi sonucu
eosinofiliye sebep olur (7-9).

T. vitulorumun hem dogum 6ncesi intrauterin yolla hem de
dogum sonrasz siit ile bulagip enfeksiyona yol actig1 bilinmektedir.
Dogum sirasinda meme bezlerine go¢ eden larvalar gebeligin
son agamalarinda aktivite kazanarak, plasenta yoluyla prenatal
enfeksiyona neden olurken, kalan larvalar meme dokusunda
kolostrum ve siit yoluyla yavrular: enfekte etmeye devam eder.
Dogum sonras1 buzag: kolostrum veya siit emince, ti¢iincii dénem
larva buzagimmin bagirsagina yerlesir ve gomlek degistirerek
erigkin solucana déniisiip yumurtlamaya baglar. Yumurtalar digk:
ile digar1 atilir ve etrafa sacilmig olur (5-7,10-12).

Enfeksiyon buzagilarda genellikle subklinik seyreder. Ancak
parazit yikiniin fazla oldugu yogun enfeksiyonlarda, karin agrisi,
ishal, yagh ve pis kokulu digki, keskin agi1z kokusu, bagirsaklarda
tikanma, burulma ve delinme, uzun sire devam etmesi
durumunda siklikla 1-3 ayhk buzagilarda, seyrek olarak alti
aydan biytk sigirlarda kaseksi ve élimlere neden olarak 6nemli
ekonomik kayiplara yol agmaktadir (5-9,12-14).

Tirkiye genelinde sigir varligi 2021 TUIK verilerine (15) gore,
17 milyon 850 bin 543’tir. Bu verilere gére, ekonomik temeli
hayvanciliga dayali ve sigir yetistiriciliginin yogun yapildig:
illerden biri de Agrr'dir. Agn ili Tirkiye toplam sigir varhginin
yaklasik olarak %2,2’sine sahiptir. Diger yandan Agr1 yatirim
destek ofisinin verilerine (16) gore, Turkiye'nin kuzey dogu
boélgesinin cayir ve mera alaninin %36’lik kismi Agri simirlar
icerisinde olup, ¢aywr ve mera alanlari Turkiye ortalamasi olan
18,7’nin yaklagik 2,5 katidir. Bu ¢alisma, sigir yetistiriciliginin ve
mera hayvancahiginin yaygin oldugu Agri yoresinde T. vitulorum un
sigirlardaki yayginligini arastirmak amaciyla yapilmistir.

YONTEMLER

Caligma i¢in Van Yiiziincii Yal Universitesi Hayvan Deneyleri Yerel
Etik Kurulu'ndan onay (tarih-karar no: 29/04/2021-2021/04-
03) alindi. Mayis-Eylil 2021 tarihleri arasinda Agri merkez
ile Diyadin, Dogubayazit, Elegkirt, Hamur, Patnos, Taghcay ve
Tutak ilcelerinde yerlesim birimlerine gidilerek degisik yas ve
cinsiyette 0-6 aylik 200 adet buzag: ve bir (1) yas usti 200 sigir
olmak tizere toplam 400 hayvan ¢alismaya dahil edildi. Calismaya
dahil edilen hayvanlar kiglar1 ahirda yazlari merada beslenen
siirtilerden secildi. Segilen her bir hayvanin rektumundan yaklagik
bir ceviz buyukliginde digki 6rnegi alinarak digki kaplarina

konuldu. Alinan érnekler Van Yiiztinci Universitesi Tip Fakiiltesi
Parazitoloji Anabilim Dali Aragtirma Laboratuvarrna ulagtirildi.
Digkilar 6nce makroskobik olarak incelendi. Daha sonra 6érneklere
doymus ¢inko siilfat flotasyon yoéntemi uygulanarak islak
preparatlar hazirlandi. Preparatlar 1s1k mikroskobu altinda 10 ve
40’'lik objektiflerle incelendi.

istatistiksel Analiz

Istatistiksel analiz i¢cin hayvanlarin yas ve cinsiyet bilgileri kayit
altina alindi. Kategorik veriler arasindaki iligki Z (t) oran testi
kullanilarak belirlendi. Analizler Minitab (ver: 14) istatistik paket
programi kullanilarak yapilda.

BULGULAR

Makroskobik olarak incelenen digki numunelerinin hicbirinde T.
vitulorum erigkinine rastlanmadi. Digk: érnekleri incelenen 0-6
aylik 200 buzaginin 70’inde (%35), bir yas tistii 200 sigirin 21’'inde
(%10,5) T. vitulorum yumurtas: saptandi. Bir yag tsti sigirlar ile
buzagilar arasindaki fark istatistiksel olarak anlamli bulundu
(p=0,001).

T. vitulorum’un ilgelere gore yayilisi incelendiginde en dugiik oran
Agr1 merkezde (%14), en yiiksek oran ise Hamur ilcesinde (%32)
goruldi. Ancak ilcelerdeki pozitiflik oranlar: arasinda istatistiksel
olarak anlamli bir fark saptanmad: (p=0,314). llcelere gére T.
vitulorum’un gériilme siklig: Tablo 1'de verilmigtir.

TARTISMA

T. vitulorum, buzagilarda verim kaybina ve yogun invazyonlarda
bazen 6liime, dolayisi ile ekonomik kayiplara neden olabilen bir
nematod olup, sigirlarda beslenme gekli ve iklim kugagina bagh
olarak cesitli oranlarda goriilebilir (17,18).

Dunya’nin bircok yerinde ve farkl iklim kusagina sahip tilkelerde,
digkr bakisina goére sigirlarda T. vitulorum’'un yayihisinin %0,3-
78,57 oranlarinda oldugu bildirilmistir (19-33). Turkiye'de
yapilan calisgmalarda bu oran %0,3-28,96 olarak bildirilmigtir
(17,34-47). Agn yoresinde ilk defa yapilan bu caligmada ise
sigirlarin %31’inde T. vitulorum yumurtas: saptanmis olup, bu
oran Turkiye'de yapilan c¢aligmalarda belirlenen oranlardan
yiksektir. Agr1 yoresinde sigir popiilasyonunun yogun olmasi
(15) ve ortak mera alanlarinin yayginlig: (16) sebebiyle ayni yerde
otlayan hayvanlar arasinda enfeksiyonun kolayca yayilabildigi
kanaatindeyiz. Ayrica meraya ¢karilan sigirlara gerektigi
sekilde antihelmentik tedavilerinin yapilmamasi da T. vitulorum
yayginligini artirabilecegi kanaatindeyiz.

Turkiye'de T. vitulorum kaynakl enfeksiyon, ilk kez Yozgat’a bagh
Yerkoy Devlet Uretme Ciftligi'nde alt1 ayliktan kiiciik buzagilarda
meydana gelen olumlerin ihbari sonucu yapilan nekropsi ile
¢ buzagmin bagirsaginda bu askaritin varhg bildirilmigtir
(48,49). Yapilan caligmalarda bu askaritin yetigkin sigirlara
oranla, 0-6 aylik buzagilarda daha sik gortldagu bildirilmistir
(17,34,35,37,39,40,44,46). Tarafimizdan yapilan bu calismada
da yukarida belirtilen ¢aligmalarin sonuclarina benzer sekilde T.
vitulorum siklig1 bir yag usti sigirlara oranla 0-6 aylik buzagilarda
daha yiiksek bulundu. Alt1 ayliktan kigik buzagilarda yiksek
bulunmas: sebebi ise gebeligin son asamalarinda aktivite kazanan
larvalarin plasenta yoluyla prenatal enfeksiyona veya larvalar
meme dokusunda inhibe olup, kolostrum ve siit yoluyla yavrular
enfekte etme olasih@ini akla getirmektedir. Enfektif larva iceren
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Tablo 1. T. vitulorum’un ilcelere gére dagilimi

. Toxocara vitulorum
Ilgeler Degisken Grup . 5 P
Pozitif (say1 ve %) Negatif (say1 ve %)
Disi 5 27
Cinsiyet 0,645
Erkek 2 16
Agri merkez 0-6 aylik 6 19
(n=50) Yas
1 yas tistl 1 24 0,036
Toplam 7 (14) 43 (86)
Disi 7 32
Cinsiyet 0,242
Erkek 4 7
Diyadin
0-6 aylik 9 16
(n=50) Yas Y
1 yas tistl 2 23 0,011
Toplam 11 (22) 39 (78)
Disi 9 29
Cinsiyet 0,927
Erkek 3 9
Elegkirt 0-6 aylik 11 14
(n=50) Yas 0,001
1 yas tstl 1 24
Toplam 12 (24) 38 (76)
Disi 7 27
Cinsiyet 0,454
Erkek 2 14
Dogubeyazit 0-6 aylik 3 17
(n=50) Yas 0,006
1 yas tstl 1 24
Toplam 9(18) 41 (82)
Disi 11 22
Cinsiyet 0,776
Erkek 5 12
Hamur
0-6 aylik 12 13
(n=50) Yas ¥
1 yas tistl 4 21 0,010
Toplam 16 (32) 34 (68)
Disi 9 27
Cinsiyet 0,800
Erkek 4 10
Tagheay 0-6 ayhk 11 14
(n=50) Yas 0,001
1 yas st 2 23
Toplam 13 (26) 37 (74)
Disi 8 27
Cinsiyet 0,105
Erkek 7 8
Tutak
0-6 aylik 9 16
(n=50) Yas Y 0,350
1 yas st 6 19
Toplam 15 (30) 35 (70)
Disi 5 32
Cinsiyet 0,461
Erkek 3 10
Patnos
0-6 aylik 6 19
(n=50) Yas Y 0,114
1 yas tstl 2 23
Toplam 8 (16) 42 (84)
Disi 63 221
Cinsiyet 0,616
Erkek 28 88
Toplam
0-6 aylik 70 130
(n=400) Yas A 0,001
1 yas tist 21 179
Toplam 91 (22,75) 309 (77,25)
n: Digki 6rnegi incelenen hayvan sayisi
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yumurtalar sigirlar tarafindan agiz yolu ile alininca bagirsaginda
agilan bu yumurtalardan agqiga c¢ikan larvalar, gebe disilerin
dogumu ile birlikte harekete gecerek meme bezlerine goctugii ve
ilk 18 giinde en yiiksek oranda gérildiigi, buzaginin agiz sttini
emmesi ile buzagiya gectigi bildirilmistir (10,50).

SONUC

Agr yéresinde tarafimizdan yapilan bu ¢alismada T. vitulorumun
prevalansi Turkiye’de yapilan ¢calismalardan daha ytiksek bulundu.
Buzagilarda ileri derecede verim disiikliigi ve bazen élumlere yol
acabilmesi nedeniyle bu askaritin tedavisi énemlidir. Bu nedenle
yorede gérev yapan veteriner hekimler tarafindan bu parazitin
yayilis1 ile ilgili olarak hayvan sahiplerinin bilgilendirilmesi ve
yorede daha genis capl aragtirmalarin yapilmasi énerilmektedir.
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on Health Sciences (ICHES-2021) Kongresinde ozet olarak
sunulmugtur.

*Etik

Etik Kurul Onay1: Aragtirma 6ncesi Van Yiiziinci Yil Universitesi
Hayvan Deneyleri Yerel Etik Kurulunun 29.04.2021 tarihinde
2021/04-03 sayili karar ile izin alinmigtir.
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Amag: Enterobius vermicularis sik goriilen bir gastrointestinal sistem parazitidir. Akut apandisit en sik cerrahi girisim gerektiren
klinik durumlardan bir tanesidir. Enterobiasis ve akut apandisit birlikteligi uzun zamandir aragtirmacilarin dikkatini ¢eken
bir konudur. Bu yazida tg¢incii basamak bir saglik kurulusunda apendektomi érneklerinde saptanan enterobiasis olgularinin
ozelliklerini tanimlamak amac¢lanmigtir. Ayni zamanda enterobiasis olmadan akut apandisit tanis: alan olgularla kiyaslanarak
farkhiliklarin ortaya konmasi hedeflenmistir.

Yontemler: Calisma icin 1 Ocak 2008-31 Aralik 2021 tarihleri arasinda akut apandisit nedeniyle ameliyat edilen tiim olgular
hastane kayit sistemi iizerinden geriye doniik olarak incelenmistir. Histopataolojik olarak E. vermicularis saptanan olgular yeniden
gozden gecirilerek calisma grubu olusturulmustur. Kontrol grubu yas ve cinsiyet olarak ¢aligma grubuyla eslestirilmis enterobiasis
dis1 nedenlerle akut apandisit tams: alan hastalardan olusturulmustur. Tam kan sayimi, C-reaktif protein (CRP) ultrasonografi
degerlendirmeleri iki grup arasinda karsilagtirilmigtir.

Bulgular: Calisma dénemiboyunca 3,650 apendektomi materyali incelenmistir; %1,32 (n=48) olguda E. vermicularis saptanmistir,
olgularin %33,33’iinde (n=16) akut apandisit mevcuttur. Lenfoid hiperplazi ¢calisma grubunda en sik goriilen histopatolojik
degisikliktir (n=25; %52,08). Kontrol grubu ile kiyaslandiginda 16kosit, nétrofil, CRP, ultrasonografik apendiks cap: degerleri
kontrol grubunda; eozinofil yizdesi ¢alisma grubunda anlamli olarak yiiksek bulunmustur (sirasiyla; p<0,0001; p<0,0001;
p<0,0001; p<0,0001; p=0,001).

Sonug: Enterobiasis 6zellikle ¢ocuklarda sik gériilen bir parazittir, akut apandisitli olgularda nadir olmakla birlikte goriilebilir.
Guvenli cerrahi iglemin saglanmasi ve antihelmintik ilaglarla tedavinin tamamlanmasi i¢in histopatolojik degerlendirme gereklidir.
Akut faz yanitinin beklenenden diisiik oldugu olgularda enterobiasis akilda tutulmalidr.

Anahtar Kelimeler: Enterobius vermicularis, akut apandisit, lenfoid hiperplazi

ABSTRACT

Objective: Enterobius vermicularis is a common gastrointestinal parasite. Acute appendicitis is one of the most common clinical
conditions requiring surgical intervention. The coexistence of enterobiasis and acute appendicitis has attracted the attention of
researchers for a long time. In this article, it is aimed to present the characteristics of enterobiasis cases detected in appendectomy
specimens in a tertiary healthcare institution. In addition, it is aimed to reveal the differences by comparing the cases diagnosed
with acute appendicitis without enterobiasis.

Methods: All cases operated for acute appendicitis between January 1, 2008 and December 31, 2021 were retrospectively
evaluated through the hospital registry system. The cases with histopathologically determined E. vermicularis were reviewed
and a study group was formed. The control group consisted of patients diagnosed with acute appendicitis for reasons other
than enterobiasis, matched with the study group in terms of age and gender. Complete blood count, C-reactive protein (CRP)
ultrasonography evaluations were compared between the two groups.

Results: During the study period, 3.650 appendectomy materials were examined; E. vermicularis was detected in 1.32%
(n=48) cases, and acute appendicitis was present in 33.33% (n=16) of the cases. Lymphoid hyperplasia was the most common
histopathological change in the study group (n=25; 52.08%). When compared to the control group, leukocyte, neutrophil, CRP,
ultrasonographic appendix diameter values were found to be significantly higher in the control group, and the percentage of
eosinophils in the study group (p<0.0001; p<0.0001; p<0.0001; p<0.0001; p=0.001; respectively).
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Conclusion: Enterobiasis is a common parasite especially in children. Rarely, it can be seen in patients with acute appendicitis. Histopathological evaluation
is necessary to ensure a safe surgical procedure and to complete the treatment with anthelmintic drugs. Enterobiasis should be kept in mind in cases when

the acute phase response is lower than expected.

Keywords: Enterobius vermicularis, acute appendicitis, lymphoid hyperplasia

GIRig

Enterobius vermicularis diinyada yaygin bir nematoddur. Sosyo-
ekonomik dizeyden bagimsiz olarak tim yas gruplarinda
goriilebilir; ancak hijyen yetersizligi ve yakin temas siklig:
nedeniyle ¢ocuk yas grubunda daha siktir. Anatomik yap:
nedeniyle kadinlarda daha fazladir (1,2). Perianal kagint1 bagta
olmak tizere, karin agrisi, bulants, istahsizlik, uyku duzensizlikleri
ve huzursuzluk gibi yakinmalara neden olur. Tamisi i¢in 6zgiin
bir serolojik test yoktur. Selofan bant yéntemiyle mikroskobik
olarak parazit yumurtalarinin gosterilmesi en gecerli laboratuvar
yontemidir; ancak tami genellikle klinik 6ykiiye dayanir (1,2).
Yasam dongiisii sirasinda apendikse de yerlesebilen E. vermicularis
“apendikolit” ad1 verilen, sag alt kadran agris1 ve hassasiyetiyle
akut apandisiti taklit edebilen bir klinik sendroma neden olabilir
(3,9).

Apendiks embriyonik ¢cekumun terminal parcasidir, lenfoid doku
ozelligi olan kor bir bogluktur. Genellikle batin sag alt kadranda
yerlesir. Limeninin fekalit, yabanc cisim, timor veya parazitler
ile tikanmasi veya daralmas: sonucu gelisen enflamasyon ve
enfeksiyon “apandisit” ile sonuglanir (5). Tim yas gruplarinda
goriilebilmekle beraber cocuk ve ergenlerde en sik cerrahi girigim
nedenlerinden biridir (3). Karin agrisy, istahsizlik, bulanti, kusma
ile baglayan akut apandisit fizik incelemede batin alt kadran
hassasiyeti, rebound, defans gibi muayene bulgular: ile kendini
gosterir (3). Genel durum bozuklugu, dehidratasyon tabloya eglik
eder. Lokositoz, C-reaktif protein (CRP) yiiksekligi, total bilirubin
artig1 gibi laboratuvar degerlendirmeleri ile ultrasonografi (USG)
ve bilgisayarli tomografi géruntileme yéntemleri olarak taniya
yardimaidir. Tum geligmis tani yontemlerine karsin akut apandisit
tekrarlayan muayenelerle konulan klinik bir tanidir ve cerrahi
tedavi sonrasinda incelenen ameliyat materyalinin histopatolojik
degerlendirmesi ile dogrulanir (3,5).

Enterobiasis ve akut apandisit arasindaki iligki tartigmalidir,
19. yuzyildan beri olgu sunumlari, olgu serileri ve bilimsel
caligmalarla ortaya konmaya cahisilmistir (4,5). Akut apandisit-
enterobiasis birlikteliginin fizyopatolojisine yonelik tam bir
actklamaya ulagilamamigtir. Bazi yazarlar akut apendektomi
orneklerinde saptanan Enterobiusun tesadiifi bir bulgu
oldugunu, etkenin apendektomi sirasinda hipoksi nedeniyle
limene vyerlestigini raporlamigtir (6). Bazi yayinlarda ise
mukozal invazyon, enflamasyon ve iilserasyonun Enterobius
kaynakli oldugu bildirilmistir (7). Etkenin tetikledigi lenfoid
hiperplazinin veya kendisinin liimende obstriiksiyon olusturarak
mikroorganizmalarin ¢ogalmasina neden olmas: da miimkindiir
(8). Operasyon sirasinda paraziti tamimlamak her zaman mumkin
degildir, tum yaymlarin ortak gorusii Enterobius saptanan
apendektomi olgularina ve ailelerine antihelmintik tedavi
baglanmas1 gerektigidir (8). Bu bilgiler 1s13inda ¢alismamizin
amact merkezimizdeki apendektomi olgularinda Enterobius
sikligin saptamak ve bu olgularla parazit dis1 akut apandisit
olgularini kiyaslayarak etkenin tahmin edilmesine yonelik ipu¢lar
saptanmasina katkida bulunmaktir.

YONTEMLER

Hasta Secimi

Caligmamiz Orta Karadeniz'de bir il merkezinde referans hastane
olan ticiincti basamak bir saglhk kurulugunda gerceklegtirilmigtir. 1
Ocak 2008-31 Aralik 2021 tarihleri arasinda klinik ve laboratuvar
olarak “akut apandisit” tanisiyla acil serviste degerlendirilen ve
apendektomi yapilan tim olgular dahil edilmigtir. Hastalara ait
sosyo-demografik 6zellikler ve tum tibbi veriler geriye déniik
olarak hastane kayitlar1 tizerinden incelenmigtir. Apendikste
histopatolojik olarak muskularis propriada polimorfoniikleer
lskosit gézlenen olgular “akut apandisit” olarak tanimlanmigtir.
Apendektomi materyalinde E. vermicularis bulunan olgular
yeniden gozden gecirilmigtir. “Hasta grubu” olarak belirlenen
bu grubun farkhliklarinin analiz edilebilmesi i¢in yas ve cinsiyet
agisindan rastgele eslestirilmis enterobiasis dis1 nedenlerle akut
apandisit tanisi almig olgulardan “kontrol grubu" olusturulmustur.
Tum olgulara ait yag ve cinsiyet bilgileri kayit altina alinmigtar.

Laboratuvar Degerlendirme

Olgularin bagvuru amindaki tam kan sayimi incelenmigtir.
Lokosit, nétrofil, eozinofil sayilari ile yiizdeleri, total bilirubin,
CRP duzeyleri degerlendirilmigtir. Gériintiileme sonuglar: olarak
USG raporlar1 kaydedilmistir.

Histopatolojik Degerlendirme

Tim apendektomi materyalleri %10’luk formalin ¢6zeltisinde
en az 24 saat fikse edilmistir. Makroskobik olarak gelen doku
drneginin boyutlar ve ézellikleri kayit altina ahinmigtir. Otomatik
takip sistemde takip islemi gerceklestirilmistir. Her 6rnekten
5 pm kalinhiginda en az 4 kesit elde edilip hematoksilen eozinle
boyanmigtir. Hasta ve kontrol grubuna ait arsivlenmis lamlar
yeniden incelenmistir. Incelenen preparatlarin almis oldugu
“Akut apandisit (Fotograf 1), konjesyon, hemoraji, perforasyon,
apse, flegmanéz apandisit (Fotograf 2), gangrenéz apandisit,
nekrotizan apandisit (Fotograf 3), lenfoid hiperplazi (Fotograf
4) ve E. vermicularis (Fotograf 5-7)” tanilar1 tekrar gozden
gecirilerek dogrulanmigtir. E. vermicularis tamisi alan birkag
olguda histopatolojik tanida patognomik olan nematodun iki
katmanli kitin tabakasindan olusan kiitikiiler membranini,
kalin kas tabakali yemek borusunu, servikal alae’yi, bagirsak
duvarlarini, uterus ve testis dokusunu degerlendirmek i¢in PAS
ile histokimyasal boyama yapilmistir (Fotograf 6, 8).

istatistiksel Analiz

Tum olgulara ait veriler SPSS’ versiyon 21 (SPSS, Inc., Chicago,
IL, USA) paket programi ile analiz edilmigtir. Degiskenlerin
normal dagilima uyup uymadig: histogram, olasilik grafikleri ve
Kolmogorov-Smirnov testleri ile degerlendirilmistir. Tanimlayici
analizler degiskenlerin normal dagihm 6zelligi géstermemesi
nedeniyle ortanca ve frekans tablolar: kullamilarak sunulmusgtur.
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Tki grup arasindaki farklarin karsilagtirlmasinda Mann-Whitney Etik onay: Calisma i¢in Amasya Universitesi Rektorlugi,
U testi ve ¢capraz tablolar kullanilmigtir. P-degerinin <0,05 olarak Girisimsel Olmayan Klinik Aragtirmalar Etik Kurulu'ndan onay
saptandif1 durumlar istatistiksel olarak anlamh kabul edilmistir. alinmigtir (evrak no: E-30640013-050.01.04-67740, 07.04.2022).

Fotograf 3. Hematoksilen eozin boyama, x100. Akut
supuratif, nekrotizan apendisit: Muskularis propria tabakasina
dogru ilerleyen polimorfoniikleer lékositlerin eglik ettigi
iltihap, mukozal yiizeyde belirgin il  siip

Fotograf 1. Hematoksilen eozin boyama, x200. Akut Ry o YREEYCEREEE RSSO, SEDESOR Ve

e ) : y ) nekroz (siyah ok)
apandisit: Muskularis propria tabakasina dogru ilerleyen
polimorfoniikleer 16kositlerin eglik ettigi iltihap (siyah ok)

Fotograf 4. Hematoksilen eozin boyama, x200. Reaktif lenfoid
hiperplazi: Muskularis propria tabakasina germinal merkezi
belirginlesmis lenfoid folikiiller (siyah ok), mukozal yiizeyde
serbest E. vermicularis horizantal kesiti (turuncu ok). Kalin
kash yemek borusu (yesil ok), her iki yaninda alae (mavi ok)

Fotograf 2. Hematoksilen eozin boyama, x100. Flegmanéz
apendisit: Muskularis propria tabakasina dogru ilerleyen
polimorfoniikleer lokositlerin eslik ettigi iltihap, mukozal
yuzeyde belirgin erozyon, siipiirasyon (siyah ok)
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BULGULAR histopatolojik olarak akut apandisit ile uyumlu bulunmugtur. Tim
. o ) o caligma dénemi goz éniine alindiginda enterobias-akut apandisit
On ¢ yillik zaman diliminde incelen toplam akut apandisit birlikteligi oran1 %0,44'tiir (Fotograf 5, 6).

olgusu sayis1 3,650 olarak bulunmustur. Olgularin %1,31'inde
(n=48) enterobiasis saptanmigtir. Bunlarin %33,33'4 (n=16)

Apendektomi materyalinde histopatolojik olarak Enterobius
saptanan ve ¢alisma grubunu olusturan 48 hastanin yag ortancasi
15’tir (4-66 yas). Olgularin 29'u (%60,42) kadindir; enterobiasis
sikhigi agisindan cinsiyetler arasinda fark saptanmamigtir
(p=0,90). Radyolojik degerlendirmede apendiks cap:r medyan

| A , x St R A R
B & g T o

ity

Fotograf 5. Hematoksilen eozin boyama, x100. Akut

apendisit: Muskularis propria tabakasina dogru ilerleyen

polimorfoniikleer l6kositlerin ve eozinofillerin (siyah ok)

eslik ettigi iltihap, mukozal yiizeyde serbest E. vermicularis

horizantal kesiti (mor ok) Fotograf 7. Hematoksilen eozin boyama, x200. Eriskin,
erkek kalin hiyalin dis kiitikil tabakasina sahip E. vermicularis
horizantal kesit, her iki yanda alae (siyah ok). Yemek borusu
(turuncu ok), bagirsaklarin kas tabakasi longitudinal kesit (sar
ok) ve testis (mavi ok)

Fotograf 6. PAS boyama, x100. Akut apendisit: Muskularis
propria tabakasina dogru ilerleyen polimorfoniikleer
lokositlerin ve eozinofillerin eglik ettigi iltihap, mukozal
yuzeyde 12 mm uzunlugunda erigkin disi, gebe, kalin PAS
pozitif hiyalin dig katikal tabakasmna sahip E. vermicularis
longutidinal kesiti (siyah ok). Uterus i¢cinde ¢ok sayida yumurta
(turuncu ok)

Fotograf 8. PAS boyama, x200. Erigkin, disi, gebe, kalin PAS
pozitif hiyalin dis kutikil tabakasina sahip E. vermicularis
horizantal kesit, her iki yanda alae (siyah ok). Yemek borusu
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Tablo 1. Laboratuvar degerlendirme sonuglar

Kontrol grubu ortanca Caligsma grubu ortanca
(minimum-maksimum) (minimum-maksimum) P

Yas (y1l) 14,5 (4-66) 15 (4-66) p=0,84

Lokosit (mm?®) 14335 (5060-33100) 10230 (1200-25020) p<0,0001

Nétrofil (mm?®) 11100 (2640-29300) 7755 (0-23480) p<0,0001

Lenfosit (mm?) 1880 (870-5000) 1895 (0-4550) p=0,46

Eozinofil (mm?®) 95 (0-900) 100 (0-830) p=0,08

Notrofil (%) 77,6 (51,2-91,9) 70,85 (4-94,5) p=0,02

Lenfosit (%) 13 (4,4-38) 6,5 (1-5,7) p=0,05

Eozinofil (%) 0,65 (0-5,7) 1(0-12,2) p=0,01

CRP (mg/dL) 8,28 (0-147,6) 2 (0-136) p<0,0001

Apendiks ¢ap: (mm) USG 8,25 (4,5-15) 6,5 (4-12) p<0,0001

Bilurubin (mg/dL) 0,5 (0,15-1,6) 0,4 (0,11-1,6) p=0,07

CRP: C-reaktif protein, USG: Ultrasonografi
degeri 6,5 mm (4-12 mm) olarak hesaplanmigtir. Olgulara ait
l6kosit saylvsm.ln ortancast 10230 (1200-25020), nétrofil sayisi Kontrol grubu | Calisma grubu
ortanca degeri 7,755/mm?® (1200-23.480/mm?), CRP ortancas: (n=50) (n=48)
ise 2 mg/dL (0-136) saptanmustir (Tablo 1). Histopatolojik n (%) n (%)
deger.lenqirilrned.e calisma grubumﬁm %5%,08’inde (n=25) Akt apandisit 26: (52) 16: (33.33)
lenfoid hiperplazi bulunmugtur (Fotograf 4). U¢ olguda (%6,25)
apendektomi materyali “normal” olarak raporlanmistir, diger Flegmantz apandisit 10; (20) 1 (2,08)
olgularda akut apandisit bulgular1 mevcuttur (Tablo 2). Gangrenéz apandisit 2; (4) 0; (0)
Kontrol grubu histopatolojik olarak Enterobius disi etkenlerle Nekrotizan apandisit 4; (8 0; (0)
enflamasyon gelisen akut apa,n'disit tanis1 alan 50 ?lglfdan Periapandisit 8: (16) 3: (6,25)
eofamacar b karkterize spandiss ve T90mndy | Lo hiperpls 0 25, (52,08
lskositoz mevcuttur (n=45) (Tablo 2). CRP ortancas: 8,28 mg/dL Enflamasyon yok 0; (0 3;(6,25)

(0-147,6) olarak hesaplanmigtir. Ultrasonografik olarak élciilen
apendiks ¢aplar1 4,5-15 mm (ortanca: 8,25) araligindadir.
Kontrol grubunda lskosit (p<0,0001), nétrofil sayis1 (p<0,0001)
ve yiizdesi (p=0,02), CRP degerleri (p<0,0001) ¢alisma grubuna
gore yiksektir, bu farklar istatistiksel olarak anlamlidir. Aym
zamanda USG ile 6lciilen apendiks ¢ap1 kontrol grubunda anlamh
olarak yiiksektir (p<0,0001). Eozinofil yiizdesi ise ¢aligma
grubunda daha yiiksek bulunmustur (p=0,01). Olgularin bir
kisminda hemotoksilen eozin boyali kesitlerde dokuda eozinofil
sayisinda da artig izlenmistir (Fotograf 5).

TARTISMA

E. vermicularis fekal oral yolla bulasan ve varhigini insan
gastrointestinal sisteminde siirdiiren bir nematoddur (9). Tam
iklim kogullar1 ve sosyo-ekonomik duizeylerde gériilebilir, bizim
calisma grubumuzda da géruldigi tizere ¢ocuklarda ve kadinlarda
daha siktir. Enfeksiyon tiim gastrointestinal sistemi etkileyebilir,
yasam dongist ve go¢ sirasinda apendikse ugradiginda klinik
ve laboratuvar olarak akut apandisit tablosunu taklit edebilir.
Enterobiasisin apandisitle iligkisi uzun zamandir aragtirilan;
ancak tam olarak aydinlatilamamig bir konudur. Bu ¢alisma
stiresince akut apandisit olgularinin %0,44’ii (n=16) enterobiasis
ile iligkili iken apendektomi materyallerinin %1,32’sinde (n=48)
enterobiasis saptanmigtir. Literatiirle uyumlu bulunan bu sonug
enterobiasisin sergiledigi cografi ve sosyo-ekonomik dagilima
gére cesitli caligmalarda farklilik gostermektedir. Literatir

taramamizda enterobiasis olgularindaki apandisit sikligi1 %7,69-
80 iken apendektomi olgularindaki enterobiasis sikhig1 %0,21-9,81
oldugu gérilmustir (8,10-13). Calisma grubunun yas degiskeni
de bu degisken sonuglarda énemlidir; enterobiasis ¢ocuklarda
daha sik goriilmektedir. Ulkemizde erigkin hastalarin agirlikh
olarak degerlendirdigi bir ¢alismada akut apandisitli olgularin
%1,29'unda Enterobius saptanmigtir (14). Ortadogu'da ise bu
oran %2,7-2,9 olarak bildirilmistir (15,16). Irlanda'da yapilan bir
calismada sadece ¢ocuk olgular incelenmis ve ¢aligma siiresince
yapilan 182 apendektomi olgusunun %7’sinde E. vermicularis
saptanmig; ancak bunlarin sadece dért tanesinde akut apandisit
bulunmustur (17). Bagka bir ¢alismada ise siklik %0,74 olarak
bildirilmis ve enterobiasisin akut apandisit olgularinda nadiren
saptanan bir etken oldugu distntlmisgtir (18). Etkeni akut
enflamasyon, tlserasyon, periapandisit ve perforasyon gibi ciddi
durumlarla iligkilendiren yayinlar da mevcuttur (7).

saptanan apendektomi materyallerinde en
stk raporlanan histopatolojik bulgu lenfoid hiperplazidir.
Pehlivanoglu ve ark’min (18) c¢alisgmasinda tim olgularda
saptanan bir bulgudur. Bizim ¢alismamizda da agirhkli olarak
gorulmektedir, enterobiasisli olgularin %52,5'inde saptanan
bu bulgu kontrol grubunda hi¢ gérilmemistir (18). Lenfoid
hiperplazinin apandisit semptomlarini taklit eden bir klinik
duruma neden oldugu uzun yillardir bilinmektedir (19). Akut
apandisittenklinik veradyolojik olarak ayrilmasi miimkiin degildir.
Batin i¢indeki herhangi bir enfeksiyon veya enflamatuvar siirecle
tetiklenebilir; ¢iinkt apendiks lenfoid doku igermesi nedeniyle

Enterobiasis
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gastrointestinal sistem immiunitesinde énemli bir role sahiptir
(20,21). “Apendikolit” tablosu ¢ogu zaman lenfoid hiperplazi
ile iligkili olarak raporlanmugtir (18,22). E. vermicularis’in etken
olarak saptandigr akut enflamasyon durumunda ise olay, daha
¢ok parazitin kendisinin veya uyardigi immin yanitin apendiks
lumenini daraltmasi ve fekaloit birikimine, bakteriyel asir1
cogalmaya neden olmasi ile agklanmaktadir (16,23). Tim
kogullarda apandisitli olgularda E. vermicularis saptanmasi
antihelmintik tedavinin de saglanmasi i¢cin 6nemlidir (10).

E. vermicularis’li olgularin apendikolit tablosu ile kargimiza
ctkmasi aragtirmacilar negatif apendektomi sikhigim azaltmak
ve hastalarin gereksiz cerrahi islemlere maruz kalmasini 6nlemek
i¢in klinik ve laboratuvar kriterler aramaya yéneltmistir. Ancak
bununla ilgili veriler ve sonuclar: degiskendir. Akut faz yanitinin
sistemik enflamasyonla uyarilmasi;; yani CRP yuksekligi,
lokositoz, notrofili beklenen bulgulardir (5). Bizim ¢alisgmamizda
kontrol grubunda l6kosit, nétrofil sayisi ve yuzdesi, CRP diizeyleri
calisma grubuna gore anlamli olarak yiiksektir. Caligma grubunda
ise eozinofil ytzdesinin yitksekligi istatistiksel olarak anlamlidur,
eozinofili parazitik enfeksiyonlarda kesin kural olmamakla birlikte
beklenen bir bulgudur (5). Apendiks ¢cap1 kontrol grubunda ¢caligma
grubuna gore daha genistir. Total bilirubin diizeylerinin komplike
olgularda yuksek seyrettigi ve takipte yararli oldugu bildirilmesine
karsin bizim ¢calismamizda gruplar arasinda fark saptanmamaigtir
(3). Fleming ve ark./in (17) calismasinda da lékosit, nétrofil,
CRP ve eozinofil sayilar ile ilgili benzer sonuglar elde edilmisgtir;
ancak Sousa ve ark. (8) bu laboratuvar degerlerinin hicbirinin
gercek enflamasyonun tahmin edilmesine katkida bulunmadigin
bildirmistir. Bu verilerin daha iyi yorumlanmasini saglayacak
genis olgu sayili caligmalara gereksinim duyulmaktadir.

Basgta retrospektif tasarim ve yénetim olmak iizere bu ¢alismanin
onemli kisithliklari mevcuttur. Veriler hastane bilgi kayit
sisteminden elde edilmistir, tek bir merkeze aittir. Histopatolojik
bulgularla birlikte laboratuvar degerleri sunulmasina ragmen
klinik bilgilere deginilmemisgtir. Ancak literatiirdeki zengin olgu
sayili raporlardan bir tanesi olmasi ¢caligmanin gii¢li yanidur.

SONUC

Sik goérilen bir durum olan enterobiasisin akut apandisiti
taklit edebilen apendikolit tablosuna neden olabilecegi akilda
tutulmalidir. Klinik olarak akut apandisit tablosu olan hastalarda
akut faz yitksekligi beklenen diizeyde degilse enterobiasis olasilig
akilda tutulmalidir. Mikroskobik olarak selofan bant ve digk: direk
baki incelemesi cerrahin antihelmintik tedavi de dizenlemesini
saglayacaktir. Ayrica cerrahi islem sirasinda parazitin dagilmasi
ve intraperitoneal kontaminasyonun 6nlenmesi agisindan daha
dikkatli olmasina yardima olacaktr.
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0z
Amag: Ulkemizde 2020 yilinin Mart ayinda baslayan Koronaviriis hastaligi-2019 (COVID-19) pandemi siireci bu zamana kadarki
aligkanlhiklarimizda ani ve dramatik bir degisime sebep olmus, hayatin her agamasinda kendini hissettirmistir. Parazitlerin

bulagmasinda dogrudan etkili olan bu énlemler sonucunda bagirsak parazitlerin yayginhiginin incelenmesi ve COVID-19 pandemisi
siirecinin bagirsak parazitlerinin gorillme oranindaki etkisinin aragtirilmas: énem kazanmigtir. Calismamizda COVID-19 pandemi
stirecinin bagirsak parazitleri prevelansina olan etkisinin aragtirilmas: amaglanmgtir.

Yéntemler: Pandemi 6ncesi ve sonrasi prevalansin incelenmesi amaciyla Aydin Adnan Menderes Universitesi Tip Fakiiltesi
Parazitoloji Laboratuvar’nda 11 Mart 2018 tarihinden 11 Mart 2022 tarihine kadar incelenen tim digki ve selofan bant test
sonuglari retrospektif olarak degerlendirilmistir. Olgularin sosyo-demografik 6zellikleri, tani aldiklar: ay ve yillara gore dagilimlar:
ile parazit saptanma oranlari arasindaki iligki ayrica degerlendirilmigtir.

Bulgular: Calismada incelenen 13.036 digk1 6rneginin %67,42’si pandemi éncesi %32,58’i ise pandemi sonras1 siirece aittir. Digky
6rneklerinin 1,959’unda en az bir tiir parazit saptanmig olup bunlarin %71,41'i pandemi 6ncesi siirecte tam almigtir. Blastocystis
spp. hem pandemi éncesi (%14,63) hem de pandemi sonrasi (%12,59) siirecte digkida en sik saptanan parazit olmugtur. Caligmada
incelenen 3,194 selofan bant érneginin ise %72,32’si pandemi 6ncesi ve %27,68’i pandemi sonrasi siirece ait olup tiim érneklerin
246’smda (%7,70) Enterobius vermicularis yumurtalar1 saptanmugstir. Enterobius vermicularis pozitif érneklerin ¢ogunlugunu
(%82,11) pandemi 6ncesi siirecte incelenen olgular olugturmugtur. Pandemi sonrasi dénemde incelenen digki ve selofan bant
6rnek sayilari ile incelenen 6rneklerin pozitiflik oranlari istatistiksel olarak anlaml oranda disiis gostermistir (p<0,05).

Sonug: Yapilan bu caligma ile COVID-19 pandemisinde bagirsak parazitlerinin gorilme sikhginin 6énemli 6lgiide azaldig:
gorilmiigtiir. Pandemi stirecindeki sosyal mesafe ve karantina gibi énlemler, kisisel hijyene olan duyarhligin artmasi, halkin
pandemi siirecinde cesitli organlar vasitasiyla bilgilendirilmesi gibi toplum saghg: agisindan énemli gelismeler bagirsak
parazitlerinin prevelansindaki diigiisiin nedeni olarak diigiinillmusgtir.

Anahtar Kelimeler: Bagirsak parazitleri, COVID-19, pandemi

ABSTRACT

Objective: The Coronavirus disease-2019 (COVID-19) pandemic, which started in our country in March 2020, has caused a
sudden and dramatic change in our habits. As a result of the pandemic measures directly effective in the transmission of parasites, it
has become important to investigate the possible effect of the COVID-19 pandemic process on the incidence of intestinal parasites.
Methods: In order to examine the situation before and after the pandemic, all stool and cellophane tape test results examined
from March 11, 2018 to March 11, 2022 in Aydin Adnan Menderes University Faculty of Medicine Parasitology Laboratory were
evaluated retrospectively. The relationship between the socio-demographic characteristics of the cases, the distribution of the
months and years of diagnosis and the prevalence of parasites were also evaluated.

Results: Of the 13,036 stool samples examined, 67.42% belong to the pre-pandemic and 32.58% belong to the post-pandemic
period. In total, 1.959 stool samples were positive for at least one parasite, of which 71.41% were from the pre-pandemic.
Blastocystis spp. was the most frequently detected parasite both before (14.63%) and after the pandemic (12.59%). Of the 3.194
cellophane tape examined, 72.32% belonged to the pre-pandemic and 27.68% post-pandemic period, and Enterobius vermicularis
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eggs were detected in 246 (7.70%) of all. The majority of E. vermicularis positive samples (82.11%) were belonged to the pre-pandemic period. The number
and positivity rates of stool and cellophane tape samples examined in the post-pandemic period showed a significant decrease (p<0.05).

Conclusion: It was observed that the incidence of intestinal parasites decreased significantly during the COVID-19 pandemic. Important developments
in terms of public health, such as measures such as social distance and quarantine during the pandemic process, increased sensitivity to personal hygiene,
and informing the public through various tools during the pandemic, are thought to be the reason for the decrease in the prevalence of intestinal parasites.

Keywords: Intestinal parasites, COVID-19, pandemic

GIRig

Aralik 2019'da Cin'in Wuhan sehrinde yeni bir pnémoni etkeni
tanimlanmis ve hastalik kisa siirede diinya geneline yayilarak
buytik bir pandemiye sebep olmustur (1). Viriis ilk olarak
siddetli akut solunum yolu sendromu-koronaviriisi-2 (SARS-
CoV-2) olarak isimlendirilmis olsa da yaygin olarak Koronaviriis
hastali$1-2019 (COVID-19) olarak bilinmektedir (2).

COVID-19 pandemisi hemen her devleti karantina, sosyal mesafe,
maske zorunlulugu ve uzaktan egitim gibi 6énlemler almak
zorunda birakmigstir. Zorunlu sokaga ¢ikma yasaklari insanlarin
gunltk rutinlerini, egitimlerini, islerini, seyahatlerini veya
eglence aligkanliklarini aniden ve dramatik sekilde degistirmistir.
Oncesinde zararsiz olarak gordiigiimiiz ve giinliik hayatimizda
stkca yaptigimiz tokalagmak, sarilmak, konsere gitmek, sosyal
etkilesimde bulunmak ve hatta akraba ziyareti gibi rutinlerimiz
tehlikeli davranislar olarak algilanmaya baglanmigtir (3).
Bagirsak parazit enfeksiyonlan 6zellikle tilkemiz gibi gelismekte
olan toplumlarda en 6nemli sosyo-ekonomik ve halk saghig:
sorunlarindan birini tegkil etmektedir. Dunya c¢apinda bir
milyardan fazla insanin Giardia intestinalis, Entamoeba spp.,
Enterobius vermicularis, Ascaris lumbricoides, Blastocystis spp. gibi
cok yaygin gorilen bagirsak parazitlerinden en az biriyle enfekte
oldugu diisiiniilmektedir (4). Onemli halk saglig1 sorunlarindan
biri olan bagirsak parazitlerinin yayginhg ise ézellikle COVID-19
siirecinde 6nem kazanan sanitasyon, kisisel hijyen, kalabalik
ortamlarda gegirilen siire ve yagsam tarzi gibi bagliklarla dogrudan
iligkilidir. Ozellikle okul, kres, oyun alanlari, kapali spor salonlar1
gibi parazitlerin salginlar olusturabildigi ortamlarin bu streg
zarfinda zaman zaman kapali tutulmasi, agtk oldugu siirecte
maske ve sosyal mesafe gibi kurallarin uygulanmasi, bagirsak
parazitlerinin gérilme oraninda azalma olabilecegini akla
getirmektedir. Bu nedenle ¢alismamizda COVID-19 pandemisi
6ncesi ve sonrasinda hastanemiz parazitoloji laboratuvarina
gelen digk: ve selofan bant test sonuclarinin retrospektif olarak
incelenmesi ve bu siirecin bagirsak parazitlerinin gériilme siklig
tizerine muhtemel etkisinin degerlendirilmesi ama¢lanmgtir.

YONTEMLER

Aydin Adnan Menderes Universitesi Hastanesi Parazitoloji
Laboratuvar’'nda 11 Mart 2018'den 11 Mart 2022’ye kadar
cesitli  kliniklerden gonderilen selofan bant 6rnekleri
ve digki sonuglar1  retrospektif  olarak
degerlendirilmigtir. Olgularin sosyo-demografik ozellikleri (yas,
cinsiyet), tam aldigi yillarin ve aylarin incelenmesi hastane
otomasyon sisteminden taranarak degerlendirme kapsamina
alinmistir. Pandemi baslangici olarak 11 Mart 2020 tarihi
kabul edilmigtir. 11 Mart 2018 ile 11 Mart 2020 tarihleri arasi
pandemi 6ncesi, 11 Mart 2020 ile 11 Mart 2022 tarihleri arasi
ise pandemi sonrasi dénem olarak kabul edilmigtir. Pandemi
sirecinin parazitlerin prevelanslarina olan etkisi bu iki esit
stirecte incelenen olgularin sonuglarina gére degerlendirilmistir.

oérneklerinin

istatistiksel Analiz

Istatistiksel analizler SPSS for Windows 26.0 programi ile
yapilmistir. Pandemi 6ncesi ve sonrasinda incelenen digk
orneklerinde saptanan parazit sayilarinin, istatistiksel olarak
anlaml bir fark gésterip gostermedigi, ki-kare testi uygulanarak
aragtirilmigtir. Ayrica parazit saptanan olgularin cinsiyetleri
ve yaslari, parazit saptanan mevsimlerin ve yillarin dagilimlar:
ayrintili olarak incelenmis ve bu verilerle bagirsak parazitlerinin
goriilme orani arasinda anlaml bir iligkinin olup olmadig ki-kare
testiyle degerlendirilmistir. Analizlerin sonucunda p<0,05 degeri
anlamli kabul edilmistir.

Etik Kurul

Bu ¢alisma, Aydin Adnan Menderes Universitesi Tip Fakiiltesi
Girigimsel Olmayan Klinik Aragtirmalar Etik Kurulu tarafindan
12.05.2022 tarih ve 2022/73 protokol no’lu kararyla
onaylanmugtir.

BULGULAR

Galismanin kapsadig: tarih arahinda 6126’s1 erkek 61901 kadin
toplam 13036 olgunun digki 6rnegi incelenmis ve olgularin
yas ortalamasi 38,67+22,40 olarak saptanmistir. Incelenen
diski 6rneklerinden 8789unun pandemi 6ncesi, 4247’sinin ise
pandemi sonras: siirece ait oldugu belirlenmigtir. Aynmi tarih
arahiginda selofan bant 6érnegi incelenen toplam 3194 olgunun
ise 1519'unu erkekler 1675’ini kadinlar olusturmus ve olgularin
yas ortalamasi 18,15+14,02 olarak hesaplanmigtir. Selofan bant
6rneklerinin 2310’'unun pandemi éncesi, 884’inun ise pandemi
sonrasi siirecte alindig belirlenmisgtir.

Digki 6rnegi incelenen tiim olgularin %15,02’sinde en az bir
bagirsak paraziti saptanmigtir. Bagirsak paraziti goriilen olgularda
en sik Blastocystis spp. (%92,95) saptanmis olup bunu sirasiyla E.
coli (%3,42) ve G. intestinalis (%2,70) izlemigtir. Pandemi sonrasi
dénemde incelenen 6rneklerin pandemi 6éncesine gére daha az
olmasi1 ve bu 6rneklerde parazit gérilme oramimin dusukligu
istatistiksel olarak anlamli bulunmugtur (p<0,05). Pandemi
6ncesi ve sonrast dénemde digk: 6rnegi incelenen tim olgularin
cinsiyet, yas, tam aldiklar1 siire¢ ve tani aldiklar parazite gore
ayrintili incelemesi Tablo 1'de gosterilmisgtir.

Galismada selofan bant test sonuglari degerlendirilen 3194
olgunun 246’sinda  (%7,70) E.
gorilmistir. Selofan bant 6rnegi pozitif olgularin yas ortalamasi
11,74+10,60’t1ir. Pandemi 6ncesi dénemde incelenen 2310
olgunun 202’sinde (%8,74) E. vermicularis yumurtas: gorilmiis
olup, pandemi sonrasi dénemde ise 884 olgunun 44’tinde (%4,97)
parazit yumurtalar1 saptanmigtir. Pandemi sonrasi dénemde
E. vermicularis saptanma oranindaki diigiis istatistiksel olarak
anlaml bulunmustur (p=0,00085). Enterobius vermicularis pozitif
olgularin 129’unu (%52,43) erkek, 117’sini (%47,57) ise kadinlar
olusturmustur. Cinsiyet ile E. vermicularis pozitifligi arasinda
anlaml bir iligki bulunmamigtir (p>0,05).

vermicularis ~ yumurtalar
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Digki 6rneklerinin aylara gére dagilimlari incelendiginde en sik
pozitiflik (%11,01) Mart ayinda saptanmis olup bunu sirasiyla
Ekim (%9,84) ve Ocak ay1 (%8,53) izlemistir. Aylara gore digkida
parazit saptanma orani arasinda anlaml bir iligki saptanmamugtir
(p>0,05). Selofan bant 6rnekleri tam aldiklari aylara gore
incelendiginde ise en sik aralik ayinda (%10,56) pozitiflik
saptanmig ve bunu Ekim ile Subat aylar esit oranlarda (%9,75)
takip etmistir. Selofan bant yonteminin incelendigi ay ile parazit
saptanma orami arasinda da anlaml bir iligki bulunmamigtir
(p>0,05). Aylara gére olgularda saptanan parazit say1 ve oranlari,
pandemi éncesi ve pandemi sonrasi olarak ayrintili olarak Grafik
1'de gosterilmisgtir.

TARTISMA

Halk saghgi agisindan 6nem tasiyan bagirsak parazitlerinin
yayginliginin dizenli olarak rapor edilmesi ve degerlendirilmesi
paraziter hastaliklara karg: farkindaligin artirilmas: ve koruyucu
onlemlerin  gelistirilmesi agisindan  6nem  tagimaktadir.
Ozellikle okul cagindaki cocuklarda bu parazitler salginlar
olugturabilmekte ve toplu yaganan alanlarda kisiden kisiye kolayca
bulagabilmektedir. Pandeminin ilk iki yilinda okullarin biyiik
¢ogunlugunun uzaktan egitim modeline ge¢mesi, eglence ve oyun
alanlarinin tedbirler kapsaminda kapatilmasi, ginlik yasamin
maske ve sosyal mesafe kurallariyla yeniden dizayn edilmesi bu

Tablo 1. Disk: 6rnegi incelenen olgularin karakteristik 6zellikleri ve tani aldiklar: siirecin degerlendirilmesi
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Grafik 1. Saptanan bagirsak parazitlerinin tan aldiklar aylara gére dagilim:

PO: Pandemi éncesi, PS: Pandemi sonrasi
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siirecin bagirsak parazitlerinin gérilme oraninda diisiise neden
olabilecegini akillara getirmektedir (5). Bu ama¢ dogrultusunda
calismamizda pandemi 6ncesi ve sonrasi dénem iki yillik esit
siirecler halinde incelenmistir.

Calisgmamizda incelenen toplam dért yillik siirecte disks
orneklerinde en sik saptanan parazitlerin sirasiyla Blastocystis
spp., E. coli ve G. intestinalis oldugu belirlemistir. Ulkemizde ve
diinya genelinde yapilan bir¢ok ¢alismada da bu parazitlerin
calismamizdakine benzer sgekilde digki 6rneklerinde en sik
saptanan parazitler arasinda ilk ii¢ sirada yer aldig gérillmektedir
(6-10). Aydin Adnan Menderes Universitesi Hastanesi Parazitoloji
Laboratuvarr'na dért yillik stirecte (2006-2010 yillarr) génderilen
9421 olgunun digki sonucu retrospektif olarak irdelenmistir.
Sonuclarimizla benzer olarak incelenen digki 6rneklerinde en
sik Blastocystis spp. (%51), takiben G. intestinalis (%18,1) ve E.
coli (%15,5) saptanmugtir. Ayrica ¢alismadaki pozitif saptanan
olgularin %7,5’inde E. histolytica/dispar, %2,4inde Chilomastix
mesnilii, %2’sinde Hymenolepis nana ve %0,8’inde Dicrocoelium
dentriticum gorulduga rapor edilmistir (11). Aydin Adnan
Menderes Universitesi Parazitoloji Laboratuvarrna 2011-
2018 yilinda gelen digki 6rnek sonuglarinin retrospektif olarak
degerlendirildigi baska bir ¢alismada ise 18460 olgunun digk:
orneginde en sik goérilen bagirsak paraziti yine Blastocystis
spp. olurken (%4,8) bunu sirasiyla Entamoeba spp. (%0,4) ve G.
intestinalis (0,3) izlemistir. Bu ¢aligma, poptilasyonun secimi ile,
ilimize komsu bir cografyada gerceklesmesi ve uzun bir siireci
kapsamasi agisindan c¢aligmamizla benzerlikler icermektedir.
Ayrica saptanan parazit oranlariile calismamizda saptanan oranlar
paralellik gostermektedir. Ulkemizde yapilan diger ¢aligmalardan
farkli olarak caligmamizda dikkat ceken nokta pandemi 6ncesi
ve sonrasi incelenen digk: 6rneklerindeki parazitlerin saptanma
oraninda dikkate deger bir diisiis olmasidir. Toplam dort yillik
siirecte incelenen 13036 digk: 6rneginin 8789’u pandemi 6ncesi
iki yilik dénemde, 4247’si ise pandemi sonrast iki yillik dénemde
laboratuvarimiza génderilmistir. Pandemi 6ncesi dénemdeki digk:
orneklerinin 1399'unda en az bir parazit saptanirken pandemi
sonras1 siirecte bu say1 582’ye diigmiistiir. Incelenen 6érnek
sayisindaki yar yariya azalma disinda érnek bagina saptanan
parazit orani da anlamh oranda gerilemistir (p<0,05).
Literatiirde, c¢alismamizda oldugu gibi, pandemi siirecinin
bagirsak parazitlerinin goriilme oranina etkisinin aragtinldif:
bagka bir calismaya daha rastlanmistir. fran'da yapilan bu
calismada bagirsak parazitlerinin prevelansinin pandemi siireciyle
birlikte %5,8'den %2,8%e dustigu belirtilmistir (5). Ayrica digk
orneklerinde en sik saptanan parazitlerin (Blastocystis spp., E.
coli ve G. intestinalis) ¢alisma sonug¢larimizla benzerlik gosterdigi
belirlenmistir. Ek olarak fran'da yapilan calismada parazitlerin
tam aldiklar yillar ve olgularin cinsiyetleri ile bagirsak paraziti
gorilmesi arasindaki iligkinin istatistiksel olarak anlamh oldugu
belirtilmistir (p<0,05). Calismamizda da cinsiyet ve tam konulan
yillar ile bagirsak parazitleri arasindaki iligki incelenmistir. Erkek
olgularin kadinlara oranla en az bir bagirsak parazitine sahip
olma orami istatistiksel olarak anlamli bulunmustur. Ayrica
pandemi siirecinde bagirsak parazitlerinin prevelansindaki disiis
de Teimouri ve ark’min (5) yaptigi calismaya benzer sekilde
istatistiksel olarak anlamhdir (p<0,05).

Digki 6rneklerinde kesin tanist olmayan bazi helmint
turlerinin de pandemi siirecindeki sikliginin incelenmesi
amacyla, caligmamizda selofan bant yontemi sonuglari ayrica
degerlendirilmigtir. Sikhikla E. vermicularis tamsi icin kullamilan
bu yéntem nadiren Taenia spp. ve Ascaris spp. gibi helmintlerin

tanisinda da yardimci olmaktadir. Ozellikle okul cag1 cocuklarinda
stk gorilen bir helmint olan E. vermicularis prevelansinin
tilkemizdeki calismalarda %2,3 ile %16 arasinda degisen oranlarda
bildirildigi gorillmektedir (6,12-14). Izmir'de yapilan bir calismada
10 yillik hastane verileri incelenmis ve selofan bant érneklerinin
%4,6’'sinda E. vermicularis saptandig: belirtilmigtir (13). {limizde
yapilan eski tarihli bir caligmada ise okul 6ncesi ¢ocuklarda E.
vermicularis siklig1 aragtirilmis ve incelenen 6rneklerin %3’tinde
parazit saptandig belirtilmistir (15). Diger bir calismada ilimizde
calisan gida iscilerinde selofan bant yontemiyle E. vermicularis
varlig1 aragtirilmis ve calismaya katilanlarin %8,6’sinda parazit
saptandigi bildirilmistir (16). Enterobius vermicularis prevelansinin
bildirildigi caligmalara paralel olarak bu calismada parazitin
saptanma orani %7,70 olarak belirlenmis olup bu konuda yapilan
diger caligmalarla benzerlik gostermistir. Digki orneklerinde
oldugu gibi selofan bant érneklerinde de pandemi sonrast siirecte
incelenen 6rnek sayis1 6nemli oranda azalmg ve parazit prevalans:
istatistiksel olarak anlaml oranda diigiis géstermistir (%8,74’ten
%4,97’ye, p<0,05).

Ozellikle okul cag1 ¢ocuklarinda saptanan E. vermicularis'in
gorilme sikliginin, pandemi siirecinde alinan 6nlemler ve okullarin
uzun sureglerle kapali tutulmas: nedeniyle diisiis gosterdigi
distnilmustir. Bu konuda yapilan calismalar incelendiginde
E. vermicularis ile enfekte olgularin biiyitkk ¢cogunlugunun (%89)
18 yas altindaki olgulardan olustugu bildirilmektedir (17,18).
Galigmamizda da selofan bant érnegi incelenen olgularin yas
ortalamas1 18,15+14,02 olarak belirlenmis olup E. vermicularis
yumurtas: saptanan 6rneklerin yas ortalamas: ise 11,74+10,60
olarak saptanmugtir.

Literatiirde cinsiyet ile kil kurdu arasindaki iligkiyi inceleyen
bir¢cok ¢calisma bulunmaktadir. Sonuclar: bakimindan farkhiliklar
iceren bu caligmalarin bir kisminda erkeklerin diger kisminda ise
kadinlarin parazitle daha fazla enfekte oldugunu bildirilmektedir
(19,20). Galismamiz da dahil olmak iizere sonuglari farklihiklar
iceren bu aragtirmalardaki ortak nokta ise cinsiyetle E.
vermicularis gorulmesi arasinda istatistiksel olarak anlamli bir
fark bulunmamis olmasidir (p>0,05).

SONUC

Galigmamiz COVID-19 pandemi stirecinde bagirsak parazitlerinin
gorilme sikhiginin disiis egilimine girdigini géstermektedir. Bu
siirecte sanitasyon konusunda alinan tedbirler, kisisel hijyene
verilen 6nemin artmasi, sosyal mesafeye dikkat edilmesi gibi
yasantimiza direkt etki eden faktérler bu degisimin nedeni olarak
distinilmustir. Kéti etkilerinin yaninda pandemi siireci bulasici
hastaliklarin  6nlenmesi konusunda halkin bilinglenmesine
olanak tanimis ve halk saghig: sorunlarindan biri olan bagirsak
parazitleriyle miicadelede kazamimlar elde etmemize yardima
olmugtur. Caligmamuz ilimizdeki bagirsak parazitlerinin gériilme
sikligina dair hastane verilerini icermesinin yaninda pandemi
sirecinde elde edilen kazanmimlara dikkati ¢ekmis ve bagirsak
parazitleriyle miicadelenin devamina yénelik caligmalar i¢in temel
bilgiler saglamigtir.
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ABSTRACT

Objective: Fresh vegetables are an important part of a healthy and nutrient-rich diet but the consumption of raw vegetables
without proper washing is the main way for transmission of parasites. This study was aimed at determining the rate of parasitic
contamination in prewashed fresh vegetables sold at randomly selected 10 retail markets which is the last step to reach the
consumer in [zmir, Turkiye.

Methods: A total of 80 samples selected from eight types of vegetables including tomato, spinach, lettuce, rocket, mint, parsley,
dill, and cucumber were examined for parasitic agents microscopically by sedimentation method after washing samples with
normal saline. Statistical analysis was performed using SPSS software version 20.0.

Results: Protozoan cysts, helminth eggs, and larvae were detected in 21 (26.2%) of 80 samples from eight different vegetable
species. Rhabditidiform larvae 18.7%, Blastocystis spp. 5%, Toxocara spp. 2.5%; Ascaris spp., Fasciola spp., Entamoeba histolytica/
Entamoeba dispar and hooked worms were found in 1.2%. Spinach and mint samples were contaminated with parasites significantly
more than other fresh vegetable samples (p<0.008, odds ratio =80.0; p<0.017, odds ratio =46.6 respectively). Cruznema spp., a
plant nematode, was found at the highest rate according to the results of culture, polymerase chain reaction and sequencing,
respectively.

Conclusion: In this study, the parasitic contamination was found in approximately one of the four vegetables sold in randomly
selected markets in Izmir. These findings show that vegetables sold in local markets can cause parasitic infections if they are
consumed without adequate washing and awareness should be raised on this issue. In addition, it was concluded that morphological
examinations should be confirmed by molecular studies and sequencing as much as possible in order to avoid misdiagnosis of
rhabditidiform larvae.

Keywords: Vegetable, parasitic contamination, {zmir, Tiirkiye

0z

Amag: Taze sebzeler saglikli beslenmenin énemli bir parcasidir, ancak parazitle kontamine ¢ig sebzelerin uygun sekilde ytkanmadan
titketilmesi, paraziter enfeksiyonlarin bulasmasinda en yaygin yollardan biri olarak bildirilmistir. Bu ¢caligmada Tiirkiye'nin {zmir
ilinden rastgele secilen 10 perakende markette satilan 6n yikama uygulanmis taze sebzelerdeki paraziter kontaminasyon oraninin
belirlenmesi amaglandi.

Yontemler: Domates, 1spanak, marul, roka, nane, maydanoz, dereotu ve salatalik olmak iizere sekiz cesit sebzeden secilen toplam
80 ornek, serum fizyolojik ile yikandiktan sonra sedimantasyon yontemi ile mikroskobik olarak paraziter etkenler agisindan
incelendi. Istatistiksel analiz, SPSS yaziliminin 20,0 sirimi kullanilarak yapildi.
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Bulgular: Sekiz farkh sebze tiriinde toplam 80 érnegin 21'inde (%26,2) protozoa kistleri, helmint yumurta ve larvalan saptandi. Rhabditidiform larva
%18,7, Blastocystis spp. %5, Toxocara spp. %2,5; Ascaris spp., Fasciola spp., Entamoeba histolytica/Entamoeba dispar ve ¢engelli solucan ise %1,2 oranlarinda
bulundu. Ispanak ve nane 6rnekleri diger taze sebze érneklerine gére 6nemli 6l¢iide daha sik parazitlerle kontamine oldugu saptandi (sirasiyla p<0,008,
olasilik oran1 =80,0; p<0,017, olasilik oran1 =46,6). Bu ¢alismada sirasiyla kiiltir, polimeraz zincir reaksiyonu ve dizileme iglemleri sonucuna gére en yiiksek

oranda bir bitki nematodu olan Cruznema spp.’ye rastlandi.

Sonug: Bu caligmada, Izmir ilinde rastgele segilen marketlerde satilan sebzelerden yaklagik dort tanesinden birinde, paraziter kontaminasyon oldugu
bulundu. Bu bulgular, yerel marketlerde satilan sebzelerin yeterince ytkanmadan tiiketilmesi durumunda paraziter enfeksiyonlara neden olabilecegini ve
bu konuda farkindalik olusturulmas: gerektigini gostermektedir. Ayrica, rhabditid larvalarinin yanhs tamsindan kaginmak icin morfolojik incelemlerin
miimkiin oldugunca molekiler aragtirmalar ve dizileme yontemi ile dogrulanmas: gerektigi sonucuna varilda.

Anahtar Kelimeler: Sebze, paraziter kontaminasyon, {zmir, Tiirkiye

INTRODUCTION

Vegetables contain vitamins, minerals, and phytochemicals
that are antioxidants, phytoestrogens, and anti-inflammatory
agents, which make them a crucial part of a healthy diet (1).
Consumption of a variety of vegetables has significant health
benefits such as weight control, reduction of the risk of obesity,
stroke, cardiovascular diseases and protection against certain
types of cancer (2).

In thelast decade, healthier lifestyle choices have changed people’s
eating habits to incorporate more vegetables into their diets.
This has created an increase in demand for fresh vegetables (3).
However, if these vegetables are consumed raw without adequate
washing, they may be important vehicles for the transmission of
enteric bacterial, viral, and parasitic pathogens (3-5).

Various factors can be associated with the contamination of
vegetables with pathogens. Insufficient treatment of wastewater
or human and/or animal feces contaminated water supplies
used for irrigation at farmlands can result in contamination of
vegetables. Similarly, the use of untreated night soil as a fertilizer
can also result in contamination (4). Ignoring hygiene rules
during and after the harvest when handling (transport, storage,
preparation, and processing) vegetables is also considered a
source of contamination (4-6). Recently, epidemics of intestinal
parasitic infections related to consumption of raw vegetables have
been reported from both developed and developing countries
(3,7,8). Geographic spread of these pathogens has been facilitated
by growing global trade and increase in the number of susceptible
individuals.

Fresh produce, if consumed with no or minimal preparation,
has been implicated in several studies as a potential vehicle
of transmission. Indeed, several protozoal cysts (Entamoeba
hystolytica/Entamoeba dispar, Giardia intestinalis, Entamoeba coli,
Balantidium coli, Blastocystis spp.), oocysts (Cryptosporidium
parvum, Cyclospora spp., Isospora belli, Toxoplasma spp.) and
helminth eggs and larvae (Strongyloides spp, Trichuris trichiura,
Enterobius vermicularis, Fasciola hepatica, Ascaris lumbricoides,
Toxocara spp., Hymenolepis diminuta, Taenia spp.) have been
documented in Nigeria (4, 9), Sudan (5), Libya (7), Cameroon (8),
India (10), Ethiopia (6,11), Egypt (12,13), Ghana (14), Malaysia
(15), Iran (16), South Korea (17), Tiirkiye (18-22), Italy (23),
Switzerland (24), Poland (25), Brazil (26), and Canada (27).

To our knowledge, there are several studies conducted on
helminthic contamination of fresh vegetables and fruits in Turkiye
(18-22). However, there is no study performed to determine
the parasitic contamination of vegetables specifically in Izmir
province. Therefore, the main objective of the present study was
to evaluate the parasitic contamination of vegetables that were

up for sale in Izmir’s local markets for human consumption and
the potential risks that these vegetables present to human health.

METHODS

Study Area

This study was carried out in Izmir city (38° 24’ 45" N - 27° &'
18" E), a province and metropolitan municipality of Tirkiye in
western Anatolia, situated along the Aegean coast. It is the third
largest city in Tirkiye in terms of population. Vegetables have an
important place in the cuisine of the Aegean region of Tiirkiye.

Sample Collection

A total of 80 unwashed and pre-washed samples were purchased
from randomly selected 10 wholesale markets and supermarkets
in Izmir province. The commonly used samples consisted of
tomato, spinach, lettuce, rocket, mint, parsley, dill, and cucumber.
Only one sample was taken from each selected supermarket and
the samples were chosen from readily found vegetables and then
processed in raw condition.

Processing Samples for Parasitological Examination

The method used by Abougrain et al. (7) was slightly modified and
used as follows: A sample of 100 g from each vegetable type was
weighed and placed into a plastic bag. These samples were washed
with 250 mL of physiological saline solution (0.85% NaCl) to
detach the parasitic structures (ova, larvae and cysts) of protozoal
and helminthic origin. Following an overnight sedimentation of
the wash solution, the top layer was discarded and the remaining
wash solution was centrifuged at 2000 rpm for 15 minutes. After
centrifugation, supernatant was discarded. The sediment was
examined in Lugol stained slides (six for each sample) under light
microscope using x100 and x400 magnification. Identification of
parasitic structures was based on their morphology (7).

Agar Plate Method and Molecular Diagnosis

Following microscopic examination, samples with nematodes
were centrifuged and rhabditid larvae at the bottom were cultured
by the modified Tahseen and Jairajpuri (28) method. Rhabditid
larvae detected in sample sediments were cultured in autoclaved
non-nutrient agar cultures of 1.5% concentration with human
blood clot added as nutrient source for nematodes. The petri
dishes were kept in a growth chamber at room temperature (28).
Larvae were obtained from agar cultures and stored in 70%
ethanol at -20 °C prior to molecular processing. DNA extraction
and rDNA amplification were carried out at the European Union
Reference Laboratory for Parasites, Istituto Superiore di Sanita,
Rome, Italy. Genomic DNA was purified from larvae using the
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DNA IQTM Tissue and Hair Extraction Kit (PROMEGA, DC6740)
according to manufacturer’s instructions and the obtained DNA
was amplified by multiplex polymerase chain reaction (PCR)
(29,30). Briefly two sets of primer pairs were used in a multiplex
PCR to amplify the region the 18S ribosomal RNA and the ITS1,
5.8S, ITS2 target loci (Table 1) (31,32). Reactions were performed
in a final volume of 30 uL using Hot StarTaq Master Mix (Qiagen,
Germany), primers (10 pmol of each primer), and 10 puL of DNA
purified from a single larva. The amplification was performed as
follows: an initial denaturation and polymerase activation step at
95 °C for 15 min, then 35 amplification cycles (denaturation at 95
°C for 10 sec, hybridization at 55 °C for 30 sec, and elongation at
72 °Cfor 30 sec), and a final elongation step at 72 °C for 3 min. The
PCR was performed in a Veriti 96-Well Thermal Cycler (Applied
Biosystems, USA). PCR products were run on a 2% agarose
gel in TAE (2M Tris-acetate, 50 mM EDTA, pH 8.3) buffer. The
PCR products were sequenced by GATC Biotech (Germany) and
obtained sequences were compared with the biological sequences
in terms of regions of local similarity using GenBank with the
BLAST system.

Statistical Analysis

Statistical analysis was performed using SPSS software version
20.0 for windows spreadsheet (SPSS Inc., Chicago, IL, USA).
Pearson chi-square test was used to determine the association
between the presence of parasitic contamination of tomato and
the presence of parasitic contamination of other vegetables. A
p-value <0.0001 was considered statistically significant difference.

RESULTS

A total of 80 fresh vegetable samples were examined for the
presence of parasitic contamination. Helminth eggs and larvae,
and protozoal cysts were detected in 26.2% (21/80) of fresh

vegetables examined (Table 2). Vegetables that were found to be
contaminated with at least one type of parasite included 80%
(8/10) of the spinach samples, 30% (3/10) of lettuce samples,
70% (7/10) of mint samples, 10% (1/10) of parsley samples, and
20% (2/10) of dill samples. No parasitic structures were detected
in the rest of the vegetable samples. Spinach and mint samples
were contaminated with intestinal parasites significantly more
often than other fresh vegetable samples (p<0.008, odds ratio
=80.0; p<0.017, odds ratio =46.6 respectively).

The distribution of 25 parasites detected in 80 samples according
to their species was detailed in Table 2; rhabditid larvae (18.7%)
(Figure 1), Blastocystis spp. (5%), Toxocara spp. (2.5%) and Ascaris
spp., Fasciola spp., Entamoeba complex species (E. histolytica/
Entamoba dispar/Entamoba moshkovskii), hookworm with same
incidence (1.2%).

Culturing of microscopically detected rhabditid larvae on standard
blood agar plates resulted in the development of populations of
rhabditid nematodes (Figure 2).

DNA amplification was successfully performed, targeting the ITS
and t 18S rRNA gene. Edited sequences of ITS and 18S of these
rhabditid nematodes were compared (BLAST) with the material

Table 1. PCR target genes and references used in the molecular
investigations

Target References | Primer pairs
gene
185

. 1 ey SSU18A AAAGATTAAGCCATGCATG
gl\;’;"ma SSU26R CATTCTTGGCAAATGCTTTCG
1TS1. 5.5, NC2 TTAGTTTCTTTTCCTCCGCT
1152 et | 32) NC5

region GTAGGTGAACCTGCGGAAGGATCAT

PCR: Polymerase chain reaction

Table 2. Overall distribution of parasitic contamination by species in fresh vegetables in Izmir

No of
detected Number of positivity
Number it
Vegetable .o parasites
(n=10) positive Fasciola | Entamoeba
(%) Rhabditid | Hookworm | Toxocara | Ascaris Blastocystis
One | Two larva e spp. € spp. € spp. complex M Total
28 PP- egg PP- egg egg species* PPp- cy:
Tomato 0 0 0 0 0 0 0 0 0 0 0
Spinach 8 (80) 6 |2 8 0 0 0 1 0 1 10
Lettuce 3(30) 2 |1 0 0 2 1 0 0 1 4
Rocket 0 o |o 0 0 0 0 0 0 0 0
Mint 7(70) 6 |1 7 1 0 0 0 0 0 8
Parsley
1(10) 1 0 0 0 0 0 0 1 0 1
Dill 2 (20) 2 0 0 0 0 0 0 (0] 2 2
Cucumber 0 0 0 0 0 0 0 0 0 0 0
Total (%) 21 (26.2) 17 4 15(18.7%) | 1(1.2%) 2 (2.5%) 1(1.2%) 1(1.2%) | 1(1.2%) 4 (5%) 25 (30%)
*Entamoeba complex (E. histolytica/E. dispar/E. moshkovski)
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Figure 1. Microscopic appearance of rhabditiform larvae in preparations prepared with the native-Lugol method

Figure 2. Microscopic appearance of rhabditiform larvae
obtained by agar culture method

in GenBank and identified as Cruznema spp. (100% similarity
on 750 bp sequence of 18S; 99% similarity on 145 bp of ITS1,
GenBank accession numbers: AY284655.1 18S and MW228469.1
ITS1/5.85/1TS2) (Figure 3).

DISCUSSION

The present study has shown that eight of the commonly
consumed fresh vegetables in Izmir, Tirkiye were contaminated
with several parasitic structures. Similarly, studies worldwide have
shown that raw vegetables could be vehicles for the transmission
of intestinal parasitic infections (8).

Overall protozoal and helminthic contamination rate (26.2%)
of fresh unwashed or pre-washed vegetables in our study was
relatively higher than 13.5% in Khartuom, Sudan (5), 6.3% in
Burdur, Tirkiye (18), and 11.0% in Maiduguri, Northeastern
Nigeria (33). However, it was lower than the rates found in the
majority of studies such as 31.7% in Egypt (15), 59.7% in Iran (16),
54.4% in Ethiopia (11), 56.25% in Nigeria (9), and 58% in Libya
(7). These variations in contamination rates in different studies
can be attributed to geographical location, type and number of
samples examined, laboratory methods used, water source and
type used to irrigate produce, hygiene practices during harvest,
handling methods after harvest, and the type of water used to
wash vegetables (5). In addition, it was thought that the relatively
low level of parasite contamination in our study may be due to the
use of pre-wash, which can remove parasites from vegetables in
the markets, and the fact that Izmir is a cosmopolitan city with a
developed infrastructure system.

It has been postulated by some authors that the extent of
contamination of vegetables and fruits is affected by their shape
and surface texture. Parasite eggs, cysts and oocysts attach more
readily to vegetables with rough surfaces compared to those
with leathery surfaces due to their greater contact with the
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gyloi strongyloid gyloi strongyloi 9y

A01 A02 A03 A04 A0S A06 A08 A09 A10 A11 A12
—————— I
—_—
18S ITS1+ITS2
SA SP C+ C+ C+ Neg SA SP C+ C+ C+ Neg

Figure 3. The agarose gel electrophoresis image of the PCR result [SA-Strongyloides from vegetables, SA 18S = Cruznema sp. (common
bacterivorous soil nematode), 100% identity on 750 bp sequence, SA ITS = Cruznema sp. (common bacterivorous soil nematode), 99%

similarity on 145 bp of ITS1]

PCR: Polymerase chain reaction, SP: Strongyloides from human stool

contaminated soil surface (4-6,13,34). This may explain why in
the present study spinach, mint, and lettuce were contaminated
the most (80%, 70%, and 30%, respectively), and tomato and
cucumber had no contamination. It is also consistent with the
results of other studies that showed the absence of parasites
in leafy vegetables such as tomatoes, cucumbers and peppers
(5,35,36).

In this study, the most frequently recovered parasite in vegetable
samples was Rhabditid larvae (18.7%) which was initially
thought to be Strongyloides spp. during superficial morphological
examination. Strongyloides spp. infections are often at the
forefront of diagnostic staff's minds because of their zoonotic
potential. It is recommended that diagnosticians not to draw
conclusions too rapidly, especially in unusual or unexpected
infections (37). Since Strongyloides spp. infections are not
endemic in Turkiye, we planned to perform further confirmatory
tests before reporting rhabditid larvae as Strongyloides spp. After
microscopic examination, agar plate culturing modified for the
growth of pathogenic nematodes, PCR and sequencing were
performed successfully and larvae was identified as Cruznema sp.,
a plant nematode.

Similarly, Stachurska-Hagen (37) described two apparent cases
of rhabditid infections in dog and piglet. After examination with
culturing, PCR and sequencing, Pelodera sp. and Rhabditis spp.,
were identified in dog and piglet, respectively. Nevertheless,
environmental contamination with free-living nematodes

following fecal shedding cannot be completely excluded (37).
When molecular techniques are used for diagnosis or confirmation
of morphological findings, it should be noted that sequencing of
PCR products is the only way to ensure that other unexpected
amplifications do not occur. Many publications (35,38-40)
reported to have found Strongloides stercoralis as a result of their
morphological examination of the larvae but a non-pathogenic
species cannot be definitively ruled out without sequencing.
Similar to our study, Blastocystis spp. was found in the studies
performed by Yusof et al. (15) and Caradonna et al. (23). It is
expected to find B. hominis since humans are affected by these
pathogens worldwide. Toxocara spp. was the third most frequently
detected parasite in this study with a contamination rate of 2.5%.
This rate is lower than those found in Ethiopia (6), Libya (7), and
Nigeria (4). In Tiirkiye, the contamination rate of vegetables with
Toxocara spp. was 2.7% in Burdur (18), 1.48% in Ankara (19) and
1% in Bursa (20).

No taeniid eggwas detected in the samples examined in the present
study. However, Taenia/Echinococcus species have been reported
to contaminate vegetables in other studies. Contamination rate
of taeniid eggs in fresh vegetables was 1.25% in Nigeria (4), 2.7%
in Burdur, Tirkiye (20), 25% in Libya (7), and 3.75% in Ankara,
Turkiye (19).

Federer et al. (24) reported that microscopic identification
could not be done for all samples because the samples contained
large amount of dirt and pollen particles same size as taeniid
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eggs. However, when multiplex PCR was performed on these
particulate-containing samples, Taenia spp. and Echinococcus
spp. DNA was detected. A notable finding is that T. saginata was
identified in one of the samples of this study, which indicates
contamination with human feces. Although T. saginata eggs are
not infective to humans, this finding indicates that the vegetables
are grown in unhealthy hygiene conditions. Such conditions
create an increased risk for transmission of geohelminths such as
Ascaris spp. or Trichuris spp., protozoa such as Giardia spp. and
other bacterial or viral pathogens (41). Ascaris lumbricoides is also
often used as a parasitological indicator to determine the quality
of hygiene (10).

In studies using predominantly morphological identification, as
in our study, it was aimed to detect parasitic contamination rather
than pathogenicity of the parasite. Large-scale studies using
advanced techniques including staining, cultivating, molecular
technique such as squencing in addition to morphological
detections are recommended for comprehensive identification
of pathogenic parasitic contamination through subspecies
identification. In addition, the risk factors associated with
vegetable contamination are also needed to investigate in the
futher studies.

CONCLUSION

The currentstudyhasshown that26.2% of theexamined vegetables
had some sort of parasitic contamination. This highlights that
some of the vegetables purchased from the local markets may
pose significant health risks. In order to reduce transmission of
parasites from vegetables to humans, strict hygiene practices must
be followed, and all vegetables must be thoroughly washed before
consumption. Furthermore, wastewater must be adequately
treated, and preventative measures should be implemented to
prevent contamination of water supplies with animal and human
feces. Farmers and personnel who are involved in harvesting and
post-harvesting handling must be educated in proper collection,
storage, and transport of the vegetables and fruits to minimize the
risk of contamination. It must be remembered that prevention of
contamination of vegetables is the most effective way to reduce
food-borne parasitic infections. In addition, advanced molecular
techniques such as sequencing after morphological identification,
should be performed in order to avoid misdiagnosis which is
important to public health data.
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ABSTRACT

Objective: Head lice infestation (HLI), caused by Pediculus humanus capitis, is an important public health problem worldwide,
especially in primary school children. The aim of this study is to investigate HLI level, related factors, and families’ knowledge
levels and attitudes about HLI in two primary schools in a relatively low socio-economic region in Istanbul.

Methods: A questionnaire on HLI was developed initially and delivered to all children and parents in the school. A total of
340 primary school students, aged between 6-12, were enrolled in the study after the consent of their parents. Their hair were
examined for HLI with special combs at their schools, and free anti-lice shampoos were given to parents of positive children. A
total of 951 completed questionnaires were received and evaluated with chi-square test using the SPSS® 17.0 program, and the
differences of p<0.05 were considered significant.

Results: Number of boys in the study was slightly higher than the girls (176 vs. 164). HLI was detected in 32 (9.4%) of 340
children; seven had live adult lice on their hair while 25 had only the nits. HLI was obviously more common in girls (16.4%),
compared to boys (2.8%). Analysis of 951 questionnaires revealed a statistically significant difference between HLI and infrequent
bathing (p<0.05). The differences between HLI and the education levels of parents, income, the number of siblings and in contact
with animals were not found to be significant (p>0.05).

Conclusion: HLI is still a common health problem, especially in girls in primary schools. Parents are aware of the relationship
between the hygiene and prevention against HLI, but low socio-economic resources seem to be important determinants. Regular
combing and training activities in primary schools, in coordination with the local authorities and parents are no doubt useful in
reducing the incidence of HLI among the children.

Keywords: Pediculus humanus capitis, infestation, public health, primary school, questionnaire

0z

Amag: Pediculus humanus capitis'in neden oldugu bag biti enfestasyonu (BBE), diinya capinda, 6zellikle ilkégretim ¢ag1 cocuklarinda
onemli bir halk saglig1 sorunudur. Bu ¢alismanin amac, Istanbul'da sosyo-ekonomik diizeyi diisitk bir bolgeden iki ilkogretim
okulunda BBE diizeyini, iligkili etmenleri ve ailelerin BBE ile ilgili bilgi diizeyleriyle tutumlarini aragtirmaktir.

Yontemler: Caligma éncesi cocuklar ve velilere yénelik bir anket formu olugturulmus okuldaki tiim ¢ocuklarin velilerine
ulagtirilmigtir. Caligmaya katilmas: ailelerince onaylanan 6 ila 12 yas aras1 toplam 340 ilkokul 6grencisi, okullarinda 6zel taraklarla
taranarak BBE yonunden incelenmigtir. Cevaplanmig 951 ankete verilen cevaplar SPSS® 17.0 programi kullanilarak ki-kare testiyle
degerlendirilmis ve p<0,05 diizeyi farklar anlaml kabul edilmisgtir.
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Bulgular: Calismaya katilan erkek cocuk sayisi kizlardan biraz daha yiiksekti (176’ya 164). Ozel taraklarla yapilan incelemede, 340 ¢ocugun 32’sinde
(%9,4) BBE saptands; bunlarin 7’sinde erigkin bitler, 25’inde ise sadece yumurtalar tespit edildi. Kizlardaki BBE oran: erkeklerden ¢ok daha yiiksek bulundu
(%16,4%e karsilik %2,8). Velilerce doldurulup génderilen toplam 951 anketin analizinde, BBE ile anlamli fark sadece, ters yonli olarak, haftalik banyo sayis:
arasinda saptandi (p<0,05). Anne veya babanin egitimi, gelir durumu, ¢ocuk sayisi, hayvanlarla temas etme ile sa¢ biti enfestasyonu arasinda anlamli bir fark

bulunmadi (p>0,05).

Sonug: BBE, ozellikle ilkogretim cagindaki kiz ¢ocuklarinda halen sik gérilen bir saglik sorunudur. Aileler BBE'nin énlenmesinde hijyenin roliniin
farkindalar, ancak diisiik sosyo-ekonomik kaynaklar bu konuda énemli birer belirleyici durumundadir. {lkégretim okullarinda, yoneticiler ve ailelerle is
birligi yapilarak diizenli araliklarla gerceklegtirilecek BBE kontrolleri ve egitim ¢aligmalari siiphesiz cocuklarda BBE insidansini diigtirmekte yararh olacaktir.
Anahtar Kelimeler: Pediculus humanus capitis, enfestasyon, toplum sagligy, ilkokul, anket

INTRODUCTION

Pediculus humanus capitis (P. capitis) is an obligate human
ectoparasite which causes persistent and easily communicable
infestations, particularly in school-aged children between 5 years
and 13 years. P. capitis is one of the oldest human parasites, and is
a worldwide public health problem that affects mostly the school-
aged children. Lice infestation which dates back to 25 million years
ago is still prevalent (1). The prevalence of head lice infestation
(HLI) is associated with many factors such as the characteristics
of the living conditions, socio-economic level, education level of
the parents, and environmental conditions (2). This ectoparasite
is most often transmitted between these hosts through direct
“hair-to-hair” contact. P. capitis lives on the scalp surface, which
supplies food, warmth, shelter and moisture to the arthropode
(3). Papular itchy lesions can be observed on the feeding site, and
may end up with excoriations on the skin. Secondary bacterial
infections due to Staphylococcus aureus and Streptococcus spp. may
occur on the skin lesions, as well. Local enlargement of cervical
lymph nodes has been observed in some patients. Severe and
chronic infestation may lead to anemia and alopecia (4). HLI
may also be associated with life-threatening conditions, rarely;
recently, severe iron deficiency anemia resulting from a massive
infestation of head lice was reported as a secondary cause of
death, after cardiac arrest in a 12-year-old patient (5).

Prevalences of head lice among primary school children in the
world have been reported. Many studies have been carried out in
different cities to determine the prevalence of Pediculus humanus

Istanbul

capitis in Tiirkiye. Previous studies indicated that it as a prevalent
infection among school children in Tiirkiye, with infestation rates
ranging between 0.3-34.1% (2).

P. capitis has long been described as an ectoparasite without any
correlation with vectorship for infectious agents. However, many
studies from different regions of the world were published in the
last decade, indicating a firm association between the HLI and
their vectorship of various bacteria, including Borrelia recurrentis,
Bartonella quintana, Yersinia pestis and Acinetobacter spp. (6-10).
These bacteria are associated with serious, life-threatening clinical
cases; therefore prevention of individual cases and outbreaks,
especially in primary schools, is essential against HLI (8).

Despite its potential threats to both individual and public health,
HLI is unfortunately still not one of the leading concerns of the
health authorities. In addition to its direct effects on the somatic
health, HLI is associated with a serious social stigmatization
and thus may cause psychological problems, especially in school
children (11).

The number of studies on the diagnosis, prevention, transmission
of head lice, compliance to treatment, related factors and
difficulties should be increased and public health professionals
should prioritize this issue. The aim of the present study is to
investigate the prevalence of Pediculus humanus capitis infestation
in two primary schools in Istanbul city centre (Figure 1) and
assess parent’s attitudes and previous experiences on HLI using
a questionnaire.

Figure 1. Kadikoy and Sancaktepe districts where HLI research was conducted in Istanbul
HLI: Head lice infestation
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METHODS

Initially, official permission to conduct a school-based study
was received from the Ministry of Health'’s Istanbul Asia Office,
where the schools with high HLI were also chosen for the study.
In addition, the study was reviewed and approved by the Ethics
Board of Acibadem University (2014-1/2) as well. Information
booklet and informed consent forms were given to all parents
of primary school children over the teachers. School directorate
and students were initially informed about the study content and
purpose, and school visits were then scheduled in coordination
with the school director. Free anti-lice shampoo were given to
parents of all P. capitis-positive children for treatment, through
the teachers after the study.

This study was carried out in two primary school with lower socio-
economic status in Kadikéy and Sancaktepe districts (Figure 1). A
total of 340 primary school children (164 girls and 176 boys) aged
between 6-12 years in two different primary schools were given
consent by their parents and enrolled in the study, and examined
with specially-designed anti-lice combs for the nits, nymphs or
adults of P. capitis. Combing was made in a standard fashion for all
participants: Combing from the front head to neck three times.
Girls were initially combed with regular combs to free their hair
before combing with special combs. In addition, a questionnaire
was developed for the present study, having questions on personal
details of the children such as the age, gender, parents’ education
level, income of the household, the number of the children in the
family and staying in the same room, the number of having bath
per week, contact with animals and any previous experience on
HLI and questions with “true/false” answers that measure the
parents’ knowledge and attitudes on HLI. This questionaire was
delivered to all parents of primary school children, on the first
visit to school, over the teachers.

Statistical Analysis

The answers of the parents to the questions in the questionnaire
were evaluated by SPSS® 17.0, using chi-square test with a
significance cut-off value of 0.05. Frequency distributions and
percentages were used as descriptive statistics in summarizing
the results.

RESULTS

Atotal of 340 children with consents of their parents were enrolled
in the study. HLI was detected in 32 (9.4%) of 340 children in the
study, after the standard combing protocol. Among these, seven
children had live adult lice on their hair while the remaninig 25
had only the nits. Almost all girls had long hair, while all boys
had short hair, and HLI rate was predominantly higher in girls,
compared to boys (16.4% vs. 2.8%).

A total of 951 completed questionaire forms were received from
the parents. Evaluation of the answers revealed statistically non-
significant differences between HLI and the parameters below:
Education levels of parents; monthly income of the family,
number of siblings and contact with animals (Table 1).

Analysis of the answers of the true/false questions in the
questionaire revealed that more than 70% of parents considered
HLI in close relationship with poor personel hygiene, and another
70% approved washing the hair of their children with an anti-
lice shampoo once a week as an effective prevention against HLI,

without considering the side effects of the shampoo. Indeed
almost 9 of 100 parents reported burning oil/kerosene could be
used in the treatment of HLL

The only statistically significant difference identified in the study
was as a negative correlation between HLI and the number of
baths in a week (p=0.013).

DISCUSSION

This study is one the biggest field studies on different aspects of
HLI in Istanbul, which is one of the biggest cities of the world,
with its 18 million population. It aimed to unveil not only the
prevalence of HLI in two primary schools in neighborhoods with
lower socio-economic status, but also the factors associated with
HLI as well the parents’ knowledge and attitudes against HLI.
The control of HLI is still a difficult problem due to the
uncontrolled modes of transmission of the lice and the relative
deficiency of the available treatments to all people with different
socio-economic levels (12).

In Turkiye, HLI has been a common public health problem,
especially among primary school children. Several studies have
been conducted on school children in Tiirkiye, and the prevalence
of HLI has varied within 5.4% and 30.4% in different provinces
(13-15). Since girls have long and boys have short hair mostly, it
is common to identify HLI predominantly more common among
girls; indeed Kaya et al. (15) have found a statistically significant
correlation between HLI incidence and gender (p=0.000). This
has been demonstrated in many other studies as well, where
HLI in girls are within the range of 3.1 to 12.0% more common
than boys, which is a significant difference (p<0.05) (2,16-18).
Therefore, treatment of HLI is more difficult and sometimes
longer among girls. We found a rate of 9.4% of HLI in the present
study, which is concordant with similar studies. Indeed, HLI was
found to be almost six times more common among girls in our
cohort, as well.

It is well-known that lower hygiene is closely associated with
higher HLI levels in people. In a study conducted with primary
school students from low (n=88) and middle socio-economic
status (n=126), HLI was found to be five times more common
among students from the lower status (17). Our study cohort is
comprised predominantly of children from lower socio-economic
level families (95.3%), which is also concordant with the findings
of similar studies (19,20).

As P capitis is transmitted easily with close contact, family
members are at risk, mostly after the child is positive for HLIL. Ina
study from Kocaeli, 414 primary school students and 267 family
members were examined, and similar levels of HLI (14.3% and
13.0% for children and families, respectively) were identified.
It was also reported that there was a statistically significant
difference between HLI prevalence and the education level of the
parents, family’s proximity to healthcare services, and gender
19).

Parents’ education level is a leading indicator that may affect the
attitudes and knowledge of children for HLI. Knowing more about
the risks of HLI will improve personal attitudes of children and
parents, such as more cleaning of hands, hair and body of children;
this will no doubt lower the infestation rates in classrooms and all
neighborhood. In our study, a significant difference was identified
between HLI and low body cleaning activities in children. To keep
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Table 1. The results obtained from the answers of the parents to the questionnaire

Did your child experience HLI before?
Variable percentage Number of parents ‘ Yes ‘ Percentage ‘ p-value
Father’s education level
No graduate degree 10 11 3 30
Primary school 480 54.2 73 15.2
Secondary school 203 22.9 40 19.7
0.204
High school 162 18.2 21 13
University 30 3.4 7 23.3
Mother’s education level
No graduate degree 25 2.9 3 12
Primary school 557 63.5 87 15.6
Secondary school 157 17.9 25 15.9
0.270
High school 126 144 29 23
University 12 1.4 1 8.3
Monthly income*
0-1000 TL 524 60 93 17.7
1000-3000 TL 308 35.3 49 15.9
3000-5000 TL 31 3.6 2 6.5
0.358
5000+ TL 10 11 1 10
Any contact with animals (pets, farm animals, etc.)
Yes 105 12.4 19 18.1
0.371
No 739 87.6 109
14.7
*HLI: Head lice infestation, The monthly income can be read in today’s rates as follows:
0-4.250 TL
4.250-7.000 TL
7.000-10.000 TL
>10.000 TL

HLI under control and with lower infestation rates, providing
more information to parents and children about more hygienic
life style seems to be essential.

In a study from Saudi Arabia, both the prevalence of P. capitis and
daily hygenic practices of individuals were investigated on the
demographic data of 750 participants. Women/girls constituted
almost 95% of all participants, which was a remarkable data of
the study. A lack of knowledge about HLI was noted especially
among participants with no school graduations raised from their
socio-economic levels (p-value =0.001). Lice infestation reached
higher rates in children aged less than 20 years with itching of
the hair scalp. According to the results of the study, every 6 of
10 participants (59.3%) described improvement of personal
hygiene and frequent bathing were the best methods to prevent
HLI On the other hand, only 14.3% of participants preferred
anti-lice agents for treatment (p-value =0.020), which was an
interesting finding (21). In our study, no parents of HLI-positive

children rejected our free anti-lice shampoo; however, almost 9%
of the participants reported burning oil/kerosene, which was a
hazardous agent for human health, as a treatment choice against
HLIL

CONCLUSION

The results of the present study highlighted many aspects of
the HLI problem among school children in Istanbul. Almost
every one of 10 children was found to be positive for P. capitis,
and girls were found to be more vulnerable to HLI, as expected,
probably due to their longer hair than the boys. Effective control
of HLI requires interdisciplinary approach to the current problem,
involving the children, school directorates, teachers and parents,
as well. Regular combing of the hair of primary school children
with special combs and improvement of personal hygiene are the
leading measures to lower HLI rates in public.
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ABSTRACT

Objective: Aedes cretinus, a white and black stripped Aedes species, shares morphological similarities with Aedes albopictus and
Aedes aegypti which are among the most important vectors and invasive species in the world. Due to its limited distribution
and low population density, information on the biology and ecology of the species has been limited so far. This study aimed to
determine distribution of Ae. cretinus in Tirkiye.

Methods: Field works have been carried out in the Mediterranean, Aegean and Marmara Regions of Tiirkiye. Larval samples were
collected by larval dippers while adult mosquito catches were performed using the human landing catch method and CDC-light
traps.

Results: A total of 44 different Ae. cretinus populations were identified in the Mediterranean, Aegean and Marmara Regions
of Tirkiye. The larval specimen collected from small containers, tires, tree holes and natural small habitats. A plane (Platanus

orientalis), walnut (Juglans regia), Turkiye oak (Quercus cerris), chestnut (Castenea sativa) and cedar (Cedrus libani) tree holes are
the main larval habitats in which the specimen collected. In some localities, larvae were found together with Anopheles plumbeus,
Anopheles claviger and Aedes geniculatus larvae in tree holes. Human landing catch method captured a greater number of females
than CDC-light traps.

Conclusion: This study determined the distribution of Ae. cretinus in Tiirkiye for the first time. Information on respective
geographic distribution of Ae. cretinus is fundamental for effective control programmes. Further studies are needed to understand
the biology and ecology of these species.

Keywords: Aedes cretinus, distribution, Mediterranean, Aegean, Marmara

0z

Amag: Beyaz ve siyah cizgili bir Aedes tiirii olan Aedes cretinus, diinyadaki en énemli ve istilaci tirler arasinda yer alan Aedes
albopictus ve Aedes aegypti ile morfolojik benzerlikler géstermektedir. Sinirh yayilig alan1 ve diigiik popiilasyon yogunlugu nedeniyle
turin biyolojisi ve ekolojisi ile ilgili bilgiler simdiye kadar siirh kalmigtir. Bu calisma, Ae. cretinusun Tirkiye'deki dagilimin
belirlemeyi amaglamigtr.

Yontemler: Tiirkiye'nin Akdeniz, Ege ve Marmara Bélgeleri'nde arazi caligmalar yapilmistir. Larva érnekleri larva kepgeleri ile
toplanirken, ergin érnekleri toplamak i¢in insan tuzaklar: ve CDC-1g1k tuzaklar: kullanilmgtir.

Bulgular: Tiirkiye'nin Akdeniz, Ege ve Marmara Bélgelerinde toplam 44 farkh Ae. cretinus popiilasyonu tespit edilmistir.
Larvalar kugiik kaplardan, lastiklerden, aga¢ kovuklarindan ve dogal kiiciik habitatlardan toplanmigtir. Cinar (Platanus orientalis),
ceviz (Juglans regia), Turkiye mesesi (Quercus cerris), kestane (Castenea sativa) ve sedir (Cedrus libani) aga¢ kovuklar: érneklerin
toplandig: baghica larva habitatlaridir. Bazi lokalitelerde larvalar aga¢ kovuklarinda Anopheles plumbeus, Anopheles claviger ve Aedes
geniculatus larvalari ile birlikte bulunmustur. Insan tuzagi yéntemiyle CDC-1s1k tuzaklarindan daha fazla sayida disi yakalanmustir.

Sonug: Bu caligma ile ilk kez Turkiye'deki Ae. cretinus popiilasyonlarinin dagilimi belirlenmistir. Ae. cretinus’'un cografi dagilimina
iligkin bilgiler etkili kontrol ¢caligmalarinin gerceklestirilmesi icin ¢ok énemlidir. Bu tiiriin biyolojisini ve ekolojisini anlamak i¢in
daha fazla calismaya ihtiyag¢ vardir.

Anahtar Kelimeler: Aedes cretinus, dagihm, Akdeniz, Ege, Marmara
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INTRODUCTION

Mosquito-borne diseases are an increasing global health challenge,
threatening over 40% of the world’s population (1). Approximately
40% of the world’s population are at risk of dengue transmission,
with an estimated 400 million infections per year resulting in 50-
100 million clinical cases and 3.6 million hospitalisations (2,3).
The subgenus Stegomyia which is classified under the genus Aedes
contains important human disease vector species such as Aedes
(Stegomyia) aegypti (Linnaeus, 1762), Aedes (Stegomyia) albopictus
(Skuse, 1895) and Aedes (Stegomyia) cretinus (Edwards 1921) (4).
There are some microscobic differentiations related to scaling
patterns of the scutum. The scutum is lyre-shaped marking of
white scales and also clypeus are with scales in Ae. aegypti. Ae.
cretinus has submedian narrow lines of pale scales extending
from posterior of the scutal angle to the scutum with a lateral
line of pale scales while Ae. albopictus has not got this lateral line.
(5). The remarkable morphological features and bio-ecological
resemblance of Ae. cretinus, Ae. aegypti and Ae. albopictus may
sometimes cause confusions among public (Figure 1) (6).

Ae. cretinus is described as an anthropophilic and aggressive
day time biter causing serious irritation to humans when it
is around the people (7). The larvae may be found in natural
habitats such as tree holes or even man-made containers such
as used tyres (8,9). The distribution of Ae. cretinus is limited in
the Mediterranean and has low population density (6). The first
record of the Mediterranean representatives of “Ae. albopictus” in
the words of Edwards (1921) was reported from Greece in 1921
(6,10,11). In the following years, Ae. cretinus was reported from
Cyprus (12), Turkiye (Antalya) (13,14), Crete, Macedonia and
some parts of Attica (7,10,15), Lebanon (16), South Ukraine,
Russia (8) and Georgia (12). As it is understood from its limited
distribution and low population density of Ae. cretinus, little is
known about the bio-ecological characteristics of the species
and vectorial capacity of the species is even still unknown (17).
However, in the regions where it spreads, its aggressive behaviour
causes discomfort and concern among the people due to its close
morphological similarity to Asian tiger mosquito Ae. albopictus.
As a result, understanding the current distribution of Ae. cretinus
populations in Tirkiye could be of importance. Understanding
the distribution of the species and conducting studies on its bio-
ecological characteristics have become especially important as the
entry and rapid invasions of Ae. albopictus in to Tirkiye continues
in recent years. After the first detection of Ae. albopictus in Edirne
in 2011, its distribution spread larger areas in the Marmara
Region (18,19), Black Sea Region (20) and finally Aegean Region
(21). However, studies on the distribution of Ae. cretinus have not
been reported in Tirkiye after it was reported in Antalya (13,14).
In this study, we, for the first time, reported the distribution of Ae.
cretinus populations in Turkiye. We believe that the information
gathered by this study, is fundamental for the goal of reducing the
impact of vector-borne diseases in Turkiye and managing vector
control studies.

METHODS

Field works have been performed in the Mediterranean (Adana,
Mersin, Antalya, Burdur, Isparta, Osmaniye, Kahramanmaras,
Hatay), Aegean (Aydin, Izmir, Manisa, Denizli, Usak, Mugla) and
Marmara (Balikesir, Bursa, Birecik, Canakkale) Regions of Tiirkiye

between May-October in 2012-2021 (Figure 2). Every possible
natural (tree holes, puddles) and artificial containers (human-
made plastic cups, ceramic pots, used tyres) water habitats have
been checked for the presence of larval samples. Larval dippers
have been used for the collection of larval samples and transferred
to plastic bottles. Adult specimens were caught in outdoor and
indoor areas (animal stables) with CDC light traps and Human
Landing Catch Method (HLCM). Collected samples were brought
to vector insects laboratory of Biology Department in Aydin
Adnan Menderes University. Larval samples were reared to adults
under standard conditions at 26-28 °C, 12:12 h photoperiod
and 70-80% relative humidity in an insectarium. Morphological
identifications have been performed under stereomicroscope
using an identification key (11,22).

Statistical Analysis

Statistical analysis has not been performed for this study.

RESULTS

As a result of long-term sampling studies in the Mediterranean,
Aegean and Marmara Regions, Ae. cretinus larvae were obtained
from a total of 43 localities and adult samples were collected from
31 localities (Table 1). The larvae were sampled in four different
breeding habitats: Small containers, tires, tree holes and natural
small habitats (Figure 3). Results obtained from the larvae
sampling do not show the habitat preference of the species since
the research is based on the presence/absence detection of Ae.
cretinus. However, it has been determined that small containers
and tires in urban areas, tree holes and natural small habitats
in rural areas are frequently used as breeding habitats. The tree
hole larvae of Ae. cretinus were sampled from tree holes on plane
(Platanus orientalis), walnut (Juglans regia), Tiirkiye oak (Quercus
cerris), chestnut (Castenea sativa) and cedar (Cedrus libani) trees. Of
the 22 tree holes sampled, 13 were detected in plane, 4 in walnut
(Akcatekir, Odemis, Yigitali, Ayvacik), 2 in cedar (Hisarcandir,
Ovacik), 2 in Turkish oak (Honaz, Uzunyurt) and 1 in chestnut
tree (Tire). While Ae. cretinus larvae were sampled alone in all of
the small container and tire habitats, they were found together

Figure 1. Female scutum patterns (a: Aedes cretinus, b: Aedes
aegypti, c: Aedes albopictus)
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Figure 2. Sampling localities (1. Kahramanmaras-Tiirkoglu, 2. Osmaniye- Duzici, 3. Hatay- Sariseki, 4. Hatay-Tatarl, 5. Adana-Feke, 6.
Adana-Ferhatli, 7. Adana-Tuzla, 8. Mersin-Yenice, 9. Adana-Karaisali, 10. Adana-Akcatekir, 11. Mersin-Daripinari, 12. Mersin-Gézne,
13. Antalya-Gazipasa, 14. Antalya-Kadriye, 15. Antalya-Pinarbasi, 16. Antalya-Hisarcadir, 17. Antalya-Finike, 18. Mugla-Uzunyurt, 19.
Mugla-Ekincik, 20. Burdur-Bélmepinar, 21. Burdur-Elsazi, 22. Isparta-Darideresi, 23. Isparta-Yesildag, 24, Denizli-Bozdag, 25. Denizli-
Honaz, 26. Denizli-Karahayit, 27. Usak-Esme, 28. Aydin-Karpuzlu, 29. Aydin-Giizelcamli, 30. Aydin-Karakdy, 31. Izmir-Odemis, 32.
Izmir-Tire, 33. Manisa- Ovacik, 34. Manisa-Ayvacik, 35.Manisa- Gordes, 36. Balikesir-Ayvalik, 37. Canakkale-Ayvacik, 38. Balikesir-
Kizilkecili, 39. Canakkale-Eceabat, 40. Canakkale-Giireci, 41. Bursa-Mudanya, 42. Bursa-Yigitali, 43. Bilecik-Ségiit) (Map was created

using Google maps)

with other mosquito larvae in some tree holes and small natural
habitats. Ae. cretinus larvae were found together with Anopheles
plumbeus larvae in tree holes in Gazipaga, Daripinari, Ekincik
(Plane) and Akcatekir (Walnut); It has been sampled together
with Anopheles claviger larvae in small natural habitats in Kadriye,
Pinarbagi, Gézne and Daripinar1 and with Aedes geniculatus larvae
in cedar tree hollows in Ovacik.

Only female Ae. cretinus specimens were caught by outdoor and
indoor CDC light traps and HLCM applied in different localities
in the study area. A total of 127 females were caught with
HLCM while 89 females were caught by CDC light traps. Totally
69 females were caught by CDC light traps in outdoor while 20
females were caught by the traps deployed indoor. It can be stated
that the species exhibits exophilic and anthropophilic tendencies
based on the results. Although Ae. cretinus female specimens
were caught with HLCM in 28 localities in the study area, it was
determined that the females caught in all localities did not show
aggressive biting behaviour.

DISCUSSION

Information on respective geographic distribution of mosquito
species is so precious for planning effective mosquito control

strategies (23). This study determined the distribution of Ae.
cretinus in the Mediterranean, Aegean and Marmara Regions of
Turkiye. The first report of Ae. cretinus population in Turkiye
was determined in Antalya by $ahin (13). In the following years,
Alten et al. (14) also reported the distribution of the Ae. cretinus
populations in the same area in Antalya in 2000. The incidence
of Ae. cretinus was calculated as 9% of mosquito fauna of Istanbul
between 2019-2020 (24). Since then, this study is the first report
of distribution of Ae. cretinus populations in the Mediterranean,
Aegean and Marmara Regions of Tiirkiye. Larval samples were
collected from both tree holes, natural small habitats, small
containers and tires in the study. Similarly, larvae were collected
from tree holes in the South Ukraine and Russia (8) and Cyprus
(12,25). Other possible breeding sites were reported as forests,
open areas, potholes and small hollows in forests as well as tree
holes (14) and containers such as tyres (9). In addition to tree holes
and tyres in those studies, small containers were also containing
Ae. cretinus larvae in this study. This result demonstrates that
Ae. cretinus is not only well adapted to natural habitats but also
spreads in domesticated environment. This situation refers to
ability of Ae. cretinus to colonize habitats where it occurs (15).
Interestingly, larvae were found in tree holes together with Ae.
geniculatus in Ovacik; with An. plumbeus in Gazipasa, Daripinari,
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Ekincik and Akgcatekir; with An. claviger in Kadriye,
Pinarbasi, G6ézne and Daripinari. This is similar to the
fact that Ae. cretinuslarvae was found in tree holes with
Ae. geniculatus. They were also found together with
Anopheles plumbeus and Orthopodomyia pulcripalpis in
the South of Ukraine and Russia (8).

In the study, larvae were collected from the tree holes
of plane (Platanus orientalis), walnut (Juglans regia),
;n|wn|m o on Turkiye oak (Quercus cerris), chestnut (Castenea sativa)
and cedar (Cedrus libani) trees. Although, there have
been no relationship between larval habitat preference
and tree species in the literature, bamboo grove has
been reported to be related with larval development
by Gutsevich et al. (8). In addition to that, it was
stated that the study area where Ae. cretinus was
rediscovered after 66 years in Cyprus, was dominated
by old and high plane trees (Platanus orientalis) (25).
The HLCM and CDC-light traps were used to detect
adult mosquitoes in this study. While few females
obtained from light traps, a greater number of females
were caught by HLCM. It was reported that CO,
and New Jersey light traps were also useful to catch
exophilic Ae. cretinus in Antalya (26). Standard New
Jersey light trap, Heavy duty EVS, CO, Mosquito traps
caught adult Ae. cretinus specimen at very low density
in outdoors and indoors and accounted for 0.07% of
© © the catches in monitored houses in Lebanon (16).
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habitats
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In this study specimen collection were carried out in
a 10-year period including 2012-2021 and between
May and September. Caglar et al. (26) reported that
population growth was rapid during May and June
but disappearance was rapid during July and Ae.
cretinus were not found after July in Belek (Antalya).
However, both larvae and adults were sampled from
May to September in many localities in this study. For
instance, the Sariseki population were collected in the
end of September in 2021.

Today, Ae. albopictus pose a great risk because it
threatens public health with mainly dengue and
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other viral factors that it carries and it is known to
invade our country rapidly (21). Ae. cretinus and Ae.
albopictus shares some morphological characters in
their developmental stages (11). These characteristics
might be distinguished by skilled and experienced
taxonomists when the specimens are not damaged
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and collected properly. Another way to differentiate
the species is molecular techniques using reliable
molecular markers such as internal transcribed spacer
2 of nuclear genome or mitochondrial cytochrome
oxidase I fragments (4). The morphological
resemblance between Ae. cretinus and Ae. albopictus
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might cause undue anxiety and concern among the
public if the species distinction is not made properly
based on either morphological characters or molecular
techniques. Thus, this situation caused undue panic
among Greek people (6).

This study is the first to reveal the distribution of
Ae. cretinus populations in Turkiye. The study both
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shows the populations of Ae. cretinus and serves as

a warning not to cause unnecessary anxiety since it
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Figure 3. Larval habitats of Aedes cretinus (a. Mersin-

Daripinari, b. Burdur-Bélmepinar, c. Mugla-Ovacik, d. Antalya-
Hisarcadir)

can be confused with Ae. albopictus. Information on geographic
distribution of mosquito species is an important component
of controlling vector species. This study also highlights the
importance of surveys and the need for mosquito identification.
Further studies are needed to determine bio-ecological features
of Ae. cretinus populations since detailed information are crucial
in order to run a successful management mosquito control
programmes.

CONCLUSION

This study is a clear proof of that Ae. cretinus rapidly invades
Turkiye. As it is known, intense human mobility, passenger
transportation, airports, ships, port routes, trade ships are the
primary factors in the transportation of mosquito species to areas
where it has not been spread before. It is also very clear that once
Ae. cretinus enters in a new area, it will facilitate the distribution
of the species due to the very favorable climatic conditions in
Turkiye as well as its adaptability to man-made containers as
we determined some larvae from man-made containers. We also
proved the existence of the species in Osmaniye, Kahramanmaras,
Adana, Hatay, Mersin, Antalya, Burdur, Isparta, Mugla,
Denizli, Aydin, Izmir, Manisa, Usak, Bilecik, Bursa, Balikesir
and Canakkale. It is very important to carry out field studies
at regular intervals in many risky regions in other regions of
Turkiye to prevent the invasion of this species. In a conclusion, it
should be clearly emphasized that it is of the utmost importance
to continue Aedes surveillance for early detection of new Aedes-
borne disease outbreaks and prevent the invasion of the invasive
species. Additionally, further studies on Aedes behaviour and
possible role in the transmission of dengue and other Aedes-borne
disease are needed.
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Case Report

Sarcophaga sp.’nin Sebep Oldugu Nazofarengeal
Miyaz Olgusu

A Case of Nasopharyngeal Myiasis Caused by Sarcophaga sp.
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sp. Turkiye Parazitol Derg 2023;47(2):124-6.

0z

Miyazis, Diptera sinifi larvalarin omurgali doku ve viicut bogluklarin: istila etmesi anlamina gelen bir terimdir. Nazal miyaz
cogunlukla Sarcophagidae ve Calliphoridae ailesi tyelerinin neden oldugu bir enfestasyondur. Bulaginda bircok predispozan
faktériin rol aldig: hastahgin tedavisinde mekanik temizleme ile beraber antiseptiklerin kullanimi tavsiye edilmektedir.

Bu olguda, 75 yaginda yogun bakimda yatan bir hastada goriilen nazofarengeal miyaz sunuldu. Hastanin burnunda dokuz adet
larva tespit edilmistir. Larvalar bélgeden uzaklastirilarak ii¢ giin boyunca bélge %5’lik iodin soliisyonuyla temizlendi. Makroskobik
ve mikroskobik incelemeler sonunda etkenin Sarcophaga sp.nin ii¢iincii evre larvalari oldugu belirlendi. Miyaz enfestasyonlarim
engellemek i¢in yogun bakim tinitelerini gibi hastanin bilincinin kapali oldugu yerlerde gérev yapan personeller hastalarin burun,
ag1z ve kulak boslugu gibi viicut bosluklarini giinliik olarak kontrol etmeli, bakim ve temizligini en uygun sekilde yapmalidir.
Anahtar Kelimeler: Miyazis, Sarcophaga sp., nazofarengeal miyaz, yogun bakim

ABSTRACT

Myiasis is a parasitic infestation of tissues and body cavities of vertebrates by Diptera larvae. Nasal myiasis is mostly caused by the
Sarcophagidae and Calliphoridae families. Many predisposing factors play a role in the appearance of nasal myiasis. In the treatment
of the disease, the use of antiseptics together with mechanical cleaning is recommended.

In this report, a case of nasopharyngeal myiasis in a 75-year-old patient hospitalized in the intensive care unit is presented. Nine
larvae were detected in the patient's nose. Larvae were removed from the area and were cleaned with iodine solution for three
days. As a result of macroscopic and microscopic examination, the larvae were identified as the third stage of Sarcophaga sp. in
order to prevent myiasis infestations, personnel working in places where the patient is unconscious, such as intensive care units,
should daily check the patient's body cavities such as nose, mouth and ear cavities, and perform their care and cleaning.
Keywords: Myiasis, Sarcophaga sp., nasopharyngeal myiasis, intensive care

GiRis Miyazise neden olan en 6énemli insectalar Calliphora,
Lucilia, Chrysomyia ve Cochliomyia cinslerini iceren

Miyaz, Diptera sifi larvalarinin omurgali doku ve Calliphoridae ailesine aittir (2).

viicut bogluklarinin istila etmesi anlamina gelen bir

2
=
O

O

I

Insan miyazisde tesadiifi konakqidir ve insalarda

terimdir. Miyazise neden olan larvalar dinyanin miyazis gorilmesi nadirdir. En yaygmn istila yeri

TUrk
PARAZITOLOJ

her bolgesinde gorilmekle beraber sicak ve nemli
ortamlar tercih ettikleri i¢in tropikal ve subtropikal
bolgelerde daha sik goriliir (1). Birkag Diptera tiiri,
hayvanlar ve insan gibi omurgali konakglarda

zorunlu veya fakultatif miyazise neden olabilir.
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burun, goézler, kulaklar, aniis, vajina ve konak¢inin
yaralanmug derisi gibi acikliklardir (3). Nazal miyaz
ise cogunlukla Sarcophagidae ve Calliphoridae ailesi
tiyelerinin neden oldugu bir enfestasyondur (4). Nazal
miyaz i¢in predispozan faktérler lokal veya sistemik
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olabilir; yerel faktérler arasinda koétii hijyen, burun i¢i travma,
atrofik rinit, burun i¢i graniilomat6z lezyonlar ve burnu tutan
malignite yer alir (5). Sistemik faktorler arasinda ise, biligsel
gii¢clukler, demans, serebral palsi, diyabet, alkol tiikketimi ve kot
beslenme gosterilebilir (6).

Larvalar, burun bosluklarina ve paranazal sintislere go¢ eder,
burada gelisir, lezyonlardan gelen salgilarla beslenir, burun
bosluklarini, kikirdag: ve kemigi kaplayan mukoza zarim tahrip
eder. Ileri evrelerde, larvalar meninksleri ve kafatasini istila
edebilir ve sonucta 6liime yol agabilir (7).

Bu ¢aligmada da insan hayatini tehdit edebilecek riskler tagiyan
bu konuya dikkat cekmek amaciyla yogun bakim tinitesinde yatan
bir hastada meydana gelen nazal miyaz olgusuna yer verilmistir.

OLGU SUNUMU

Bircok Diptera tirleri insanlarin degisik organlarinda miyazis
olusturmaktadir. Bunlardan biri olan Sarcophaga cinsine ait
sineklerin neden oldugu miyazis zaman zaman insanlarda olgu
olarak rapor edilmektedir. Bu olguda, 75 yasindaki bir kadinda
Sarcophaga sp.nin sebep oldugu nazofarengeal miyazis sunuldu.
Dicle Universitesi Tip Fakiiltesi Arastirma Hastanesinin
Genel Cerrahi Servisine ileus 6n tamsiyla yatirilan olguya; sag
hemikolektomi, ileokolik anastomoz operasyonlar1 yapildi.
Yatistan 10 giin sonra biling bulaniklig: gelismesi tizerine yapilan
tetkikleri sonrasinda iskemik serebrovaskiller inme tamsi
konulan hasta néroloji yogun bakim tinitesine transfer edildi. Bu
unitedeki takibinin ikinci giininde burunda larvalar gérulmesi
tizerine enfeksiyon hastaliklar1 kliniginden hasta konsiilte edildi.
Yapilan fizik muayenede hastanin burnunda beyaz-krem renkli
hareketli ¢cok sayida larva gérilldii. Hastanin burnundan 9 adet
larva ¢ikarilarak serum fizyolojik icerisine birakild.

Parazitoloji laboratuvarina yapilan makroskobik incelemede,
larva uzunluklarmin 8-9 mm arasinda oldugu belirlendi.
Etkenin tiir tayini stereo mikroskop ve 151k mikroskobu altinda
spirakiil yapisi, segmentleri ve posterior dikenleri incelenerek
yapildi. Larvalarin 12 segmentli oldugu ve agiz dorsalinde bir
cift cengel tasidigy gozlendi. Stigmalar ve cephalopharyngeal
iskelet yapisinda bulunan oral sklerit yapisi 1stk mikroskopu
altinda incelendiginde hastadan ¢ikarilan larvalarda peritremin
kapandigi, digme yapisinin tamamen gelistigi ve slit yapisinin da
gelisimini tamamladif gériildi (Resim 1).

Bu goézlemler sonucunda yapilan litaratiir taramasinda her iki
ornegin de Diptera takimi, Sarcophagidae ailesinde yer alan
Sarcophaga sp’nin tgciinci evre larvalari oldugu belirlendi.
Larvalar bolgeden uzaklagtirildi, ii¢ gin boyunca boélge %5’lik
iodin soliisyonuyla temizlendi. Ugiincii giniin sonunda yapilan
fiziki muayenede larvalarin tamamen kayboldugu saptanda.

TARTISMA

Nazal miyazis, ev sinegi de denilen Diptera tiirii sineklerin
larvalarimin burun boslugunu istila etmesi sonucu olusan bir
hastaliktir. Nazal miyazis tropikal ve subtropikal bolgelerde
ozellikle sosyo-ekonomik durumu kétii olan ilkelerde daha sik
gorilmektedir (1). Hastahgin olugsmasinda felg, biling bulanikhig,
burun boslugunda travma ve nazal rinit gibi predispozan faktérler
etkilir (6). Kurtguklarin intrakraniyal alana penetre olmas:
en tehlikeli ve olimcil komplikasyondur. Larvalar buradan

Resim 1. Sarcophaga sp’nin Ugiincii dénem posterior
stigmasi

kafatasina ve meninkslere yayilabilir veya ikincil enfeksiyonlara
bagl olarak menenjite yol acabilir (8).

Bizim olgumuzda hasta, yogun bakimda yatan bilinci kapali bir
hastadir. Hastaliga Sarcophaga sp. larvalarinin neden oldugu
belirlenmigtir. Literatiirde Sarcophaga cinsine ait sinek larvalarina
bagh kutanéz, nazal, oral, aural, intestinal ve tirogenital miyazis
olgular1 bildirilmistir (9-13).

Ulkemizde yapilan ¢alismalarda Sarcophaga sp. larvalarinin miyaz
enfestasyonlarina neden oldugu gésterilmistir. Polat ve ark. (9)
yaptiklar1 bir ¢aligmada kronik otitits media ve kulakta agr,
kasint1 ve akint: sikayeti ile bagvuran iki farkh hastada Sarcophaga
spp. larvalarinin neden oldugu orta kulak enfestasyonu tespit
etmiglerdir. Demirel Kaya ve ark. (10) yaptiklar1 bir caligmada 68
yasinda diyabetik ayak tamsiyla incelenen bir hastada kutanéz
miyazis tespit etmiglerdir. Tiirk ve ark.’larinin (13) yapmis oldugu
bir calismada ise 16 yaginda kafa travmasi nedeniyle reaminasyon
bélumiine yatirilan bir hastada Sarcophaga sp. larvalarina bagh
nazal miyaz tespit edilmistir.

Ulkemizde Sarcophaga sp.’ye bagh nazal miyaz olgulari nadiren
saptanmig olup, daha siklikla Lucilia sericata turt dipteralarin
neden oldugu nazal miyaz enfestasyonlari tespit edilmistir.
Karakus ve ark. (4) 2015 yilinda yapmis oldugu bir ¢caligmada,
Ege Universitesi Anastezi Yogun Bakim Servisinde yatan 69
yasindaki bir hastada Lucilia sericata larvalarina bagh nazal miyaz
olgusu saptanmigtir. Miman ve ark. (14) tarafindan 2014 yilinda
yapilan bir calismada yogun bakim servisinde yatan bilinci kapal
57 yasindaki bir hastada Lucilia sericata larvalarina bagh oro-nazal
miyaz tespit edilmistir.

SONUC

Ulkemiz, ézellikle Giiney Dogu Anadolu Bélgesi, iklim kogullari
ve hayvanaligin yaygin olmas: gibi sebeplerden 6tiirii miyazis
agisindan risk altindadir. Miyaz enfestasyonu hastanelerde
yatan bilinci kapali hastalarda ¢ok daha sik gériilmektedir. Bunu
engellemek i¢in yatakl tedavi kurumlar: kliniklerde sineklerle
aktif gekilde miuicadele etmelidir. Pencereler insectalarin iceriye
girmesini engelleyici sinekliklerle kapatilmalidir. Bilincin kapali
oldugu yogun bakim tnitelerinde gérev olan personeller yatan
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hastalarda larvalarin yerlesmesi acisindan risk olusturan burun,
agiz ve kulak boslugu gibi viicut bogluklarimi gunlitk olarak
kontrol etmeli, bakim ve temizligini en uygun sekilde yapmalidur.
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alinmgtir.

Hakem Degerlendirmesi: Editérler kurulunda olan kigiler
tarafindan degerlendirilmigtir.

* Yazarlik Katkilar1

Cerrahi ve Medikal Uygulama: M.C., DN.S.I,, E.A., Dizayn: EC,,
A.B., Veri Toplama veya Isleme: A.B., E.C., Analiz veya Yorumlama:
M.C., D.N.S.I., Literatiir Arama: M.C., E.A.,, Yazan: EC., M.C.

Cikar Catigmasi: Yazarlar tarafindan ¢kar catigmas:
bildirilmemisgtir.

Finansal Destek: Yazarlar tarafindan finansal destek almadiklari
bildirilmigtir.

KAYNAKLAR

1. FrancesconiF Lupi O. Myiasis. Clin Microbiol Rev 2012; 25: 79-105.

2. Salmanzadeh S, Rahdar M, Maraghi S, Maniavi F. Nasal Myiasis: A Case
Report. Iran J Public Health 2018; 47: 1419-23.

3. Droma EB, Wilamowski A, Schnur H, Yarom N, Scheuer E, Schwartz E.
Oral myiasis: a case report and literature review. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2007; 103: 92-6.

10.

11.

12.

13.

14.

Karakus M, Unver A, Turgay N, Téz S O, Ozbel Y. Ege Universitesi
Hastanesi'nde yatmakta olan bir hastada nazal miyaz. Ege Tip Dergisi
2015; 54: 36-8.

Singh K, Prepageran N, Mohd Nor K. Nasal cavity myiasis presenting with
preseptal cellulitis. Acta Oto-Laryngologica 2017; 2: 26-8.

Rana AK, Sharma R, Sharma VK, Mehrotra A, Singh R.
Otorhinolaryngological myiasis: the problem and its presentations in the
weak and forgotten. Ghana Med J 2020; 54: 173-8.

Serafim RA, do Espirito Santo RB, de Mello RAF, Collin SM, Deps PD. Case
Report: Nasal Myiasis in an Elderly Patient with Atrophic Rhinitis and
Facial Sequelae of Leprosy. Am J Trop Med Hyg 2020; 102: 448-50.
Thomas S, Nair P, Hegde K, Kulkarni A. Nasal myiasis with orbital and
palatal complications. BMJ Case Rep 2010; 2010: bcr0820103219.

Polat E, Sirekbasan S, Inan HC. Two Cases of Myiasis of Middle Ear
Caused by Sarcophaga. Turkiye Parazitol Derg 2016; 40: 176-8.

Demirel Kaya F, Orkun O, Cakmak A, Inkaya AC, Erguven S. Diyabetik
bir hastada Sarcophaga spp. larvalarinin neden oldugu kutanéz miyazis
[Cutanous myiasis caused by Sarcophaga spp. larvae in a diabetic patient].
Mikrobiyol Bul 2014; 48: 356-61.

Graffi S, Peretz A, Wilamowski A, Schnur H, Akad F, Naftali M. External
Ophthalmomyiasis Caused by a Rare Infesting Larva, Sarcophaga
argyrostoma. Case Rep Ophthalmol Med 2013; 2013: 850865.

Dincer S, Tanyuksel M, Kucuk T. Two cases of human urogenital myiasis
caused by Psycoda spp. Diptera: Nematocera) and sarcophaga spp.(Diptera:
Cyclorrphaga) in Ankara. Tiirkiye Parazitol Derg 1995; 19: 402-8.

Tirk M, Afgar [, Ozbel Y, Sener AG, Uner A, Turker M. A case of nasomyiasis
whose agent was Sarcophaga sp. Turkiye Parazitol Derg 2006; 30: 330-2.

Miman O, Ulu S, Yilmaz S, Aycicek A, Dik B. Cerrahi Miidahale Gerektiren
Bir Paraziter Enfestasyon: Miyaz. Klinik T1p Bilimleri Dergisi 2014; 2.



TuUrk

2
=
[<b)

O

I

PARAZITOLOS

127 Letter to the Editor

Turkiye Parazitol Derg 2023;47(2):127-8

Editére Mektup

DOI: 10.4274/tpd.galenos.2023.27136

Disseminated Scabies During Induction
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Akut Promyelositik Loseminin Indiiksiyon Tedavisi Sirasinda Gelisen

Yaygin Scabies
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Dear Editor,

A 34 years-old woman was admitted to the
hematology department with complaints of fatigue
and pancytopenia. On physical examination, she
was pale and there was sternal tenderness. There
was no evidence of skin lesions. Her white blood
cells count was 2100x10°/uL, hemoglobin level
was 8.5 gr/dL platelet count was 54000x10%/L. The
differential counts revealed blasts 8%, promyelocytes
42%, metamyelocytes 8%, bands 6%, neutrophils
28%, and lymphocytes 8%. Coagulation parameters
were normal. Leukemic promyelocytes rates were
42% and blastic cells 46% in the bone marrow. The
leukemic promyelocytes contained multiple Auer
rods (Phaggot cells) (Figure 1, x100). Flow cytometer
analysis marked myeloid leukemia. FISH analysis
showed t(15;17)(q22;q11-12) positivity. The patient

was diagnosed with acute promyelocytic leukemia
(APL). We started patient as induction treatment
trans retinoic acid (ATRA) 45 mg/m? until remission,
cytosine arabinoside (Ara-C) 200 mg/m? for 7 days,
and daunorubicine 60 mg/m? for 3 days (1).

On the seventh day, prominent multiple cutaneous
erythematous papules appeared on the thigh and
periumbilical region with a diameter of 2-3 mm
(Figure 1B). The lesions progressed on the body on
day 9. Firstly, we thought of them as chemotherapy
toxicity. Some papules had typical burrows suggesting
scabies. The aspiration of dermal papules showed
that live Sarcoptes Scabiei forms and egg in the
evaluation under the microscope. Aspiration from
dermal papules was made with standard syringe 25G.
Diagnosis of disseminated scabies was confirmed by
visualization of mites in aspiration material (Figure
1C x10). Topical permethrin as scabicide is applied

Figure 1. A: Superficial erythematous scabetic lesions of 0.2-0.4 mm in diameter on the skin of the tight. B:
Faggot cells (black arrows) and blast cells (red arrows) at bone marrow aspiration (May-Grunwald and Giemsa),
C: Alive sarcoptes scabiei with 0.3 mm length which oval, ventrally flattened, tortoise-like bodies and multiple
cuticuler spines (blue arrow) and its egg in size 0.7 mm (green arrow) in aspiration fluide from dermal papules

Received/Gelis Tarihi: 14.11.2022 Accepted/Kabul Tarihi: 15.02.2023

Address for Correspondence/Yazar Adresi: Ali Zahit Bolaman, Aydin Adnan Menderes University Faculty of Medicine, Department of
Internal Diseases, Division of Adult Hematology, Aydin, Tirkiye
Phone/Tel: +90 532 275 30 05 E-mail/E-Posta: zahitb@yahoo.com ORCID ID: orcid.org/0000-0003-0651-5462

©Copyright 2023 Turkish Society for Parasitology - Available online at www.turkiyeparazitolderg.org
This article is distributed under the terms of the Creative Commons Attribution-NonCommercial (CC BY-NC-ND) 4.0 International License.


https://orcid.org/0000-0003-0651-5462
https://orcid.org/0000-0002-2604-3127
https://orcid.org/0000-0003-1703-2175

128 Bolaman et al. Scabies During Chemotherapy of Acute Leukemia

Turkiye Parazitol Derg 2023;47(2):127-8

from the jawline down after bathing and is removed 12-16 hours
later with soap (2). Treatment repeated after 1 week. The papules
began do disappear after 5% day. The patient was discharged from
our clinic after induction treatment with complete remission.
Then she completed consolidation and maintenance treatment.
Now, she has been living a normal life leukemia-free for 5 three
years.

The skin lesions can develop during the treatment of patients
with leukemia and they can be evaluated for leukemia cutis
and drug adverse effects (3,4). Cutaneous papules are not usual
with intermediate-dose Ara-C treatment in leukemic patients.
Leukemia cutis is a cutaneous infiltration with leukemic cells. It
can appear as papules, nodules, plaques and bullae on the skin (5).
The patient had no signs of scabies at the time of admission, and it
was thought that the scabies was in the incubation period during
this time. We believe that induction therapy with Ara-C and ATRA
of APL accelerates the emergence of disseminated scabies.
Information about the coexistence of acute myeloid leukemia
(AML) and scabies is very limited in the literature. The association
of AML and scabies has been reported in only two cases so far.
The first case was reported 52 years ago in a case with monocytic
leukemia (4). The second case is the disseminated scabies case,
which developed during antileukemic chemotherapy, similar to
our patient (6).

In conlusion, scabies should be remembered in the development
of papular lesions during induction therapy in patients with AML.
Keywords: Leukemia, scabies, skin
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