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EDITORDEN

Bu yilin {iclincii sayisinda 9 6zgiin arastirma, 2 derleme ve bir olgu sunumu yer almaktadir. Ozgiin
makalelerde, Acanthamoeba'nin molekiiler tanisindan leishmaniasis ve scabies ile ilgili makalelerin
bibliyometrik ve scientometrik analizine, balik parazitlerinden, Agri ilinde sigirlardaki fascioliasis
yayginligina, bazi yaglarin cryptosporidiosis lizerine etkinligine ve Orta ile Dogu Karadeniz'de ev tozu
akarlarinin yayginhgina oldukca genis bir yelpazede arastirmalar bulunmaktadir. Derleme makalelerde
ise ulkemizde Blastocystis alt tiplerine ve kedilerde gorilen parazitlerin yer aldigi calismalar
sunulmustur. Olgu sunumunda ekstrem bir kist hidatik olgusuna yer verilmistir.

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

Prof. Dr. Yusuf Ozbel
Bas Editor
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0z

Amag: Serbest yasayan amiplerden biri olan Acanthamoeba, basta su, toprak ve hava olmak tizere bircok ¢evresel érnekte tespit
edilmisgtir. Acanthamoeba’nin neden oldugu en 6nemli klinik tablolar i¢cinde Acanthamoeba keratiti ve graniillomatéz amibik ensefalit
bulunmaktadir. Bu ¢calismada klinik ve ¢evresel 6rneklerde Acanthamoeba’nin varhginin daha hizlh bir sekilde saptanabilmesi icin
Acanthamoeba 18S rRNA gen bélgesine 6zgii primerler ile gelistirilen hizli déngii aracih izotermal amplifikasyon (LAMP) testinin
hassasiyetinin belirlenmesi amaglanmgtir.

Yontemler: Kiiltiirde ¢ogaltilan Acanthamoeba spp. susu 200 pL'de 1x10° trofozoit olacak sekilde sulandiriip DNA izolasyonu
yapilarak DNA miktar1 Nano-Drop Spektrofotometre ile belirlenmistir. Saflagtirilan DNA’lar 1000 pg'den 0,001 pg’ye kadar
seyreltilip, kolorimetrik ve floresan tabanli iki farkli LAMP reaksiyonunda kullanilmigtir. LAMP reaksiyon karigimi toplam 25 pL
hacimde 63 °C’de 60 dk olacak gekilde inkiibe edilmigtir.

Bulgular: Gelistirilen testlerin hassasiyetinin saptanmasinda elde edilen Acanthamoeba spp. genomik DNA’sin1 hem kolorimetrik
hem de floresan tabanli LAMP testlerinde 1, 10, 100 ve 1000 pg/reaksiyon pozitiflik gézlenmistir. Hem kolorimetrik hem de
floresan LAMP testinin en dusiik analitik hassasiyeti 1 pg/reaksiyon olarak tespit edildi. Ayrica, testin 6zgiillugunii degerlendirmek
i¢in diger parazit DNA'lari ile uygulanan LAMP reaksiyonu sonucunda kolorimetrik ve %1’lik agaroz jel elektroforezinde pozitif
kontrol disinda LAMP iiriint tespit edilmemis olup, gelistirilen testin ézgulliugi %100 olarak tespit edilmistir.

Sonug: Acanthamoeba'nin 18S rRNA gen bélgesi hedef alinarak gelistirilen LAMP testinin 1 pg genomik DNA saptama limitine
sahip oldugu ortaya konulmustur. LAMP testinin kiiltiir yéntemine gére daha hassas ve hizli olmasinin yan: sira basit, ucuz ve
yiiksek hassasiyete sahip olmasi umut vericidir. Bu nedenle gelistirilen testin ¢evresel ve klinik 6rneklerde Acanthamoeba spp.
tanisi i¢in uygulanabilecegi diigiiniilmektedir.

Anahtar Kelimeler: Acanthamoeba spp., 18S rRNA geni, hassasiyet, kolorimetrik LAMP, floresan LAMP
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ABSTRACT

Objective: Acanthamoeba, one of the free-living amoeba, has been detected in many environmental samples, mainly in water, soil and air. Acanthamoeba
keratitis and granulomatous amoebic encephalitis are among the most important clinical manifestations caused by Acanthamoeba. In this study, it was aimed
to determine the sensitivity of the rapid loop mediated isothermal amplification (LAMP) test designed with primers specific to Acanthamoeba 18S rRNA gene
to detect more rapidly the presence of Acanthamoeba in clinical and environmental samples.

Methods: Acanthamoeba strain grown in culture was diluted in 200 pL as 1x10° trophozoites and DNA was isolated, and the amount of DNA was determined
by Nano-Drop Spectrophotometer. The purified DNAs were diluted from 1000 pg to 0.001 pg and used in colorimetric and fluorescence-based LAMP
reactions. The LAMP reaction mixture was incubated for 60 minutes at 63 °C in a total volume of 25 puL.

Results: To determine the sensitivity of the test, positivity of Acanthamoeba genomic DNA was observed at 1, 10, 100 and 1000 pg/reaction in both
colorimetric and fluorescence-based LAMP tests. The lowest analytical sensitivity of both calorimetric and fluorescent LAMP assay was determined as 1 pg/
reaction. In addition, as a result of LAMP reaction applied with other parasite DNAs to evaluate the specificity of the test, no LAMP product was detected in
calorimetric and 1% agarose gel electrophoresis, except for positive control, and the specificity of the test was determined as 100%.

Conclusion: It has been demonstrated that the LAMP assay designed by targeting 18S rRNA gene of Acanthamoeba has a detection limit of 1 pg of genomic
DNA. It is promising that LAMP test is more sensitive and faster than culture method, as well as simple, inexpensive and highly sensitive. For this reason, it

is thought that developed test can be applied in the diagnosis of Acanthamoeba in environmental and clinical samples.
Keywords: Acanthamoeba spp., 185 rRNA gene, sensitivity, colorimetric LAMP, fluorescence LAMP

GIRiS

Serbest yagsayan amiplerden biri olan Acanthamoeba cinsindeki
turler, toprak, tath su kaynaklari1 ve denizler gibi dogal
ekosistemlerin yani sira havalandirma sistemleri, havuzlar,
ameliyathaneler gibi insan yapimi alanlarda da yasayabilmektedir
(1-3). Ayrica, kontakt lenslerden, lens saklama kaplar1 ve
soliisyonlarindan da Acanthamoeba izole edilmistir. Bu firsatc
amip, merkezi sinir sistem hastalig olan granillomatéz amibik
ensefalitte (GAE), gozde gérmeyi tehdit eden bir géz hastalig:
olan Acanthamoeba keratitine (AK) ve 6zellikle bagisiklik sistemi
baskilanmis kisilerde Acanthamoeba pnémonisi ve deri lezyonlar:
gibi ¢esitli klinik semptomlara yol acabilmektedir (4). Ayrica, bu
hastaliklar yalmizca insanlarda degil ayni zamanda da hayvanlarda
gorilmektedir (5). Képek, sigir, kus ve at gibi bazi hayvanlarda da
bu firsat¢i patojenin enfeksiyonlara neden olabildigi bildirilmigtir
(6-8).

Acanthamoeba’nin yasam déngiisinde trofozoit ve kist olmak
tizere iki formu vardir. Trofozoit formu aktif olarak beslenen,
biiyiiyen, ¢ogalan ve hareket eden bir formudur. Kist formu
ise olumsuz dig cevre kogullarina karsi daha dayanikli olan
formudur (1). Trofozoitler, sicaklik ve pH uygun ve gida yeterli
ise yasayabilirler. Ancak bu faktérlerin yoklugunda endokist ve
ektokistten olugan cift duvarh bir kiste déntgiir. Zorlu kogullara
dayanikli olan kistler antibiyotiklere, klora ve dezenfektanlara
kars: direnglidirler. Kogullar tekrar uygun oldugunda, eksitasyon
ile trofozoit formuna déniigebilirler (1,9).

Acanthamoeba, 6zellikle bagisikligi  baskilanmig hastalarda
nadir goérilen ancak oélumcil GAEye neden olur. GAEnin
olum orami %97-98 civarindadir. Bugiine kadar, tim diinyada
yaklagik 200'den fazla Acanthamoebanin neden oldugu GAE
olgusu rapor edilmigtir (10). Amerika Birlegik Devletleri'nde
her yil Acanthamoeba’nin neden oldugu yaklasik 10 GAE olgusu
bildirilmektedir (11). Turkiye’de bugtiine kadar Acanthamoeba'nin
sebep oldugu toplam dért GAE olgusu rapor edilmistir (12).
Ozellikle gelismis tilkelerde AK olgularmin kiiresel insidans orani
artmaya devam etmekte olup ve en 6énemli risk faktéri olarak
kontakt lens kullanicilari olgularin %85-88’ini olusturdugu
bildirilmigtir (13). Son zamanlarda, miyopi ve kozmetik amach
kontakt lens kullananlarin sayis1 artmig ve kornea lazer refraktif
cerrahi sonrast AK, nadir de olsa bildirilmigtir (14). Kontakt lens

kullaniminin daha az oldugu gelismekte olan iilkelerde cogu
olgunun travma ile iligkili olmasinin yani sira, ana bulas kaynag:
kontamine su, toprak ve toz oldugu belirtilmigtir (13,15,16).
AK’nin erken teghisi etkili tedavi i¢in énemlidir. Ancak, AK
siklikla baslangicta herpes simpleks viriisti, bakteriyel veya
fungal keratite benzerlik gosterdiginden yanlis teshis edilebilir.
Bu yiizden tedavide gecikmeler olur ve siklikla énemli gérme
kaybina veya kornea nakli ameliyatina sebep olabilir (16).
Acanthamoeba'min  klinik 6rneklerde tanisinda mikroskobik
inceleme, kiiltir yéntemi gibi yontemlerle dogrudan patojenin
varliginin tanimlanmasi hem zaman alict hem de teknik uzmanlik
gerektiren bir yontemdir. Ayrica, bu yontemler genellikle hassas,
uygun veya kesin bir teghis i¢in yeterince uygulanabilir degildir
(13,17). Acanthamoeba’min saptanmasini daha da iyilestirmek
i¢in polimeraz zincir reaksiyonu (PZR), gercek zamanli PZR gibi
molekiler yoéntemler kullanilmasi daha yitksek hassasiyette
ve daha kisa siire gerektirmesine ragmen pahali laboratuvar
ekipmanlarina duyulan ihtiya¢ nedeniyle hala yaygin olarak
kullanilmamaktadir (17-19). Bu nedenle Acanthamoeba tanisi
icin basit, hizli ve hassas bir tamisal teste ihtiya¢ oldugu
digtiniilmektedir.

Doéngt aracili izotermal amplifikasyon (LAMP) yontemi teghis
amaciyla kullanilan ilk izotermal molekiiler tabanli bir yéntemdir.
Bu yéntem, geleneksel DNA tabanli teshis yéntemlerine umut
verici bir alternatiftir. Cunki hizlh DNA amplifikasyonuna
dayal, basit ve oldukg¢a yitksek duyarlilik ve 6zgullige sahip bir
testtir. LAMP yoénteminde izotermal kosullar altinda Bacillus
stearothermophilus DNA polimerazi ve spesifik olarak tasarlanmig
4-6 primer kullanarak bir saatten daha kisa siirede hedef DNA'nin
10° kopya sayisina kadar ¢ogaltilabilmektedir (20). LAMP
tekniginde kullanilan primer sayisinin PZR'de kullanilandan daha
fazla olmasi amplifikasyonun 6zgulligini ve hizim iyilestirir,
béylece ¢oklu bantlardan olusan tipik bir merdiven modeli iireten
dongii yapili bir amplikon olusturur (21). Pozitif bir reaksiyon,
bulaniklik olarak gozle kolorimetrik veya floresan boyalarin
eklenmesiyle kolayca belirlenir (22).

Bu caligmada Acanthamoeba tanisim1 daha hizhi bir gekilde
gerceklestirmek icin Acanthamoeba 18S rRNA gen bélgesine 6zgii
primerler tasarlanarak hem kolorimetrik hem de floresan tabanlh
hizli LAMP testinin hassasiyetinin belirlenmesi amaglanmstir.
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YONTEMLER

Acanthamoeba Kiltiirii ve Hazirlanmasi

Bu calismada kullanilan Acanthamoeba susu, Ege Universitesi
Tip Fakiltesi Hastanesinde AK'li bir hastanin gézinden izole
edilmis ve bu izolat genotipi 6nceki ¢alismamizda T4 (GenBank
no: ON600789.1) olarak tanumlanmustir (23). Kriyopreservasyon
(-80 °C) iglemi ile saklanmis olan Acanthamoeba susunu tekrar
canlandirmak i¢in daha oénce hazirlanmig olan %1,5'lik non-
nutrient agarin (NNA) inaktive edilmig Escherichia coli (ATCC
25992) ile yuzeyi kaplanan agar plaklarin tzerine eklenerek
37 °Cde inkiibe edilmigtir. NNA plaklarinda ¢ogalma meydana
geldikten sonra Acanthamoeba susu aksenik kiiltiir olan proteaz
pepton %0,75, maya ekstresi %0,75 ve %1,5 glikoz iceren (PYG)
ortamda 30 °C’de kiiltiire edilmistir. Amipler toplanip 500 g’'de 10
dk santrifyj edilip ve PBS ile ii¢ kez yitkanmigtir.

DNA izolasyonu

Kiltiire edilmis Acanthamoeba’nin total genomik DNA’s1 QIAamp
DNA Mini Kit'i (Qiagen, Almanya) kullanilarak iretici firmanin
protokoliine gére izole edilmigtir. Kisaca; 200 pLsinde 1x10°
trofozoit iceren kiiltiir sivisi tizerine 20 pL proteinase K ve 200
pL buffer AL eklenip ardindan 56 °C’de 10 dk inkiibe edilmistir.
Inkiibasyondan sonra 200 ul etanol eklenip vorteks yapilip ve
QIAamp filtreli kolon tiiplerine aktarilmigtir. Daha sonra QIAamp
filtreli kolon tupleri iki kez sirasiyla 500 puL Buffer AW1 ve Buffer
AW?2 ile yikanmigtir. DNAy1 elde etmek i¢in 100 pL Buffer AE
eklenerek santriftij yapilmistir. Ekstrakte edilen DNA miktar:
Nano-Drop spektrofotometre ile 6l¢iilditkten sonra ¢alisilincaya
kadar -20 °C’'de saklanmugtur.

LAMP Primer Tasarimi

Acanthamoeba’ya 6zgii 18S rRNA geni hedefleyen alt1 farkh bolgeyi
tamiyan iki i¢ ve iki dig primer setleri PrimerExplorer V5 yazilim
(http://primerexplorer.jp/lampv5e/index.html)
tasarlanmigtir (Tablo 1). Tasarlanan primerlerin Acanthamoeba’ya
spesifik oldugu, Ulusal Biyoteknoloji Bilgi Merkezi (NCBI) BLAST
programu kullamilarak (https://blast.ncbi.nlm.nih.gov/Blast.cgi)
kontrol edilmisgtir.

kullanilarak

LAMP Reaksiyonun Optimizasyonu

LAMP testinin optimizasyonu i¢in ilk olarak Kolorimetrik LAMP
reaksiyonlari, WarmStart Colorimetric LAMP 2X Master Mix
with UDG (New England Biolabs, Ipswich, ABD) kullanilarak
gerceklestirilmigtir. 25 pL LAMP reaksiyon icerigi; 12,5 pL
WarmStart Colorimetric LAMP 2X Master mix, 2,5 pL. LAMP
primer karigimi (final konsantrasyon FIP ve BIP: 1,6 uM, F3 ve
B3: 0,2 uM, LF ve LB 0,4 uM), 1 pL total genomik DNA ve 9 uL
nitkleaz icermeyen su ile hazirlanmistir. Tkinci olarak, WarmStart

Fluorescent LAMP (DNA&RNA) kiti (New England Biolabs,
Ipswich, ABD) kullanilarak toplam hacmi 25 uL olan reaksiyon;
12,5 pL, WarmStart LAMP 2X Master mix, 2,5 pL LAMP primer
karigimu (final konsantrasyon FIP ve BIP: 1,6 uM, F3 ve B3: 0,2
uM, LF ve LB 0,4 pM), 0,5 pL floresan boya, 1 pL total genomik
DNA ve 8,5 puL nukleaz icermeyen su ile hazirlanmistir. LAMP
reaksiyonlar1 termal blokta 59, 61, 63 ve 65 °C sicakliklarda
optimal sicakhigin ve siirenin belirlenmesi i¢in 30, 45 ve 60 dakika
olacak sekilde test edilmistir. Elde edilen LAMP iriinleri %1
agaroz jel elektroforezi tizerinde yurutuliip ve SafeView Classic
(Abm, Kanada) eklenerek DNR Bio-goriintilleme sistemleri
altinda goruntilenmistir.

Acanthamoeba’nin Analitik Hassasiyeti

Kolorimetrik ve floresan LAMP testlerinin tanimlayabilecegi
minimum DNA miktarini belirlemek ve LAMP reaksiyonun
duyarlih@inin degerlendirmesi icin, Acanthamoeba DNA'sinin 10
kat seri sulandirmalar1 (1000, 100, 10, 1, 0,1, 0,01, 0,001 pg/
pL) kullanilmistir. Kolorimetrik ve floresan LAMP reaksiyonlari
yukarida tespit edilen (63 °C’de 60 dakika) optimal kosullara
gore yapilmigtir. Kolorimetrik LAMP testinin sonuglariin
degerlendirilmesinde indikatorlerin pH degisikligine bagh
olarak pembe renkten sar1 renge doéniigmektedir. Bylece pembe
renk negatif durumu gésterirken sari renk pozitif durumu
ifade edecek sekilde yorumlanmistir. Floresan LAMP testinin
degerlendirilmesinde ise ultraviyole (UV) 15181 altinda floresan
yansimalar incelenmisgtir.

Ayrica kolorimetrik LAMP testinin ézgilligiini saptamak icin
diger parazit etkenlerinden (Giardia intestinalis, Leishmania
infantum, Blastocystis, Toxoplasma gondii ve Naegleria fowleri) elde
edilen genomik DNA’lar LAMP ile amplifiye edilip %1 agaroz jel
elektroforezi tizerinde yurutilmugtiir.

istatistiksel Analiz

Bu caligmada istatistiksel analiz yapilmamugtir.

BULGULAR

Acanthamoeba Kiiltiirii ve DNA izolasyonu

Acanthamoeba sugu NNA plaklarinda cogalmasi gorildiikten sonra
aksenik kiiltiir olan PYG besiyerine alinarak cogalmasii¢cin 30 °C’de
inkiibe edilmistir. Inkiibasyondan 7 giin sonra Acanthamoeba’nin
%951 trofozoit formunda ve %51 ise kist fomunda tespit
edilmistir (Sekil 1). Amipler toplanip hemositometre kullanilarak
mikroskop altinda sayilmigtir. Amipler DNA izolasyonu ic¢in
200 pL'de 1x10° olacak sekilde hesaplanmigtir. DNA izolasyonu
yapildiktan sonra Nano-Drop spektrofotometre ile él¢iilerek total
genomik Acanthamoeba DNA konsantrasyonu 1000, 100, 10, 1,
0,1, 0,01, 0,001 pg olacak sekilde sulandirilmigtir.

Tablo 1. Acanthamoeba spp. 18S rRNA genine 6zgii LAMP testi i¢in tasarlanan primerler

Primerler Hedef gen Sekans (5" — 3")

F3 GGGGATCGAAGACGATCAGA

B3 CCCCGGAACCCAAAGACT

FIB GCGCCGATGGTGGTGTTTTGTAAACCATAAACGATGCCGACC
BIP 185 rRNA GGCGTCTGTCCCTTTCAACGGCTGCTAGGGGAGTCATTCAC
LF TTCAACGTCTCCTAATCGCT

LB GGTTTAGCCCGGTGGCA
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LAMP Primer Tasarimi

LAMP yéntemi ile Acanthamoeba’y: saptamak i¢in PrimerExplorer
V5 programi kullanilarak tasarlanan Acanthamoeba castellanii Neff
susun (GenBank No: U07416) 18S rRNA bélgesine 6zgii 6 LAMP
primerleri Tablo 1'de gosterilmistir. Tasarlanan primerlerin
Acanthamoeba ile %100 benzerlik gosterdigi ve diger parazitler
ile benzerligi bulunmadigi online NCBI BLAST programu ile
degerlendirilmigtir.

LAMP Reaksiyonun Optimizasyonu

LAMP’1n optimizasyonu i¢in 30, 45 ve 60 dakika olacak sekilde
59, 61, 63 ve 65 °C sicakliklarda inkibe edilerek elde edilen
LAMP irunleri degerlendirilmistir. Her ne kadar 45 dakikalik
inkiibasyonda LAMP iirtni gézlenmis olsa da elde edilen uriinin
rengi, pembe renk olan negatif kontrol ile karistirilabilecek
olan turuncuya déniistiigi gézlenmigtir. Bu yuzden elde edilen
sonuclar hem kolorimetrik hem de floresan LAMP testinin 60
dakika stireyle 63 °C’de inktibasyonda en iyi tiriin tespit edilmistir.

Kolorimetrik LAMP reaksiyonunda pozitif érneklerde pembeden
sartya bir renk degisimi goruliirken, negatif drneklerde pembe
olarak kalmigtir. Floresan LAMP reaksiyonunda pozitif 6rnekler
UV 1g1k altinda 151ma vererek tespit edilmistir.

Acanthamoeba’nin Analitik Hassasiyeti

Nano-Drop Spektrofotometre ile ¢lgillen total genomik
Acanthamoeba DNA konsantrasyonu 1000, 100, 10, 1, 0,1, 0,01,
0,001 pg olacak gekilde farkli oranlarda sulandirilmigtir. Bir dizi
sulandirilan 6rnekler ile yapilan LAMP reaksiyonu sonucunda
kolorimetrik gézlemde 1, 10, 100 ve 1000 pg/reaksiyon tiiplerinde
rengin pembeden sariya déniistugi gozlenmisgtir (Sekil 2A) ve aym
sekilde floresan LAMP reaksiyon sonucunda da UV igin1 altinda 1,
10, 100 ve 1000 pg/reaksiyon tiiplerinde 1s1ma gozlenmistir (Sekil
3A). Ayrica, LAMP ile pozitif olarak tespit edilen testin en digiik
konsantrasyon %1’lik agaroz jel elektroforez tzerinde yuriitiip
olugan bantlar ile test dogrulanmistir (Sekil 2B, 3B). Boylece hem
kolorimetrik hem de floresan LAMP testinin en diigitk analitik
hassasiyeti 1 pg/reaksiyon olarak tespit edilmistir.

A

Sekil 1. A) PYG besiyerinde cogalmig Acanthamoeba trofozoitleri (siyah ok bas1), B) Giemsa boyama yontemi ile boyanmis Acanthamoeba

kist sekilleri

1000pg 100 pg 1pg 01pg 0,01pg 0,001 pg )
A) r

1000 pg 100pg 10 pg 1pg 01pg 0,01pg 0,001pg ()

Sekil 2. LAMP reaksiyonunda Acanthamoeba DNA’sinin
bir seri seyreltilmesinin A) Kolorimetrik gériintilleme ile
analitik hassasiyetinin gosterilmesi B) %1’lik agaroz jelde
goruntillenmesi (-) Negatif kontrol

1000 pg 100pg  10pg 1pg  0,1pg 0,01 pg 0,001 pg ©)

L 1000 pg 100pg 10 pg 1pg 01l1pg 001pg 0,001pg ()

Sekil 3. LAMP reaksiyonunda Acanthamoeba DNA'sinin bir
seri seyreltilmesinin A) Ultraviyole altinda floresan boya ile
analitik hassasiyetinin gosterilmesi B) %1’lik agaroz jelde
goruntilenmesi (-) Negatif kontrol
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Calisgmamizda LAMP testinin ozgulligini degerlendirmek
icin Giardia intestinalis, Leishmania infantum, Blastocystis
sp., Toxoplasma gondii ve Naegleria fowlerinin DNA 6rnekleri
kullanilmigtir. Kolorimetrik LAMP testinde pozitif kontrolde sar1
renk goriiliir iken diger 6rneklerde herhangi bir renk degisikligi
olmayip pembe renk olarak gézlenmistir ($ekil 4A). Ayrica, LAMP
iriini %1’lik agaroz jel elektroforezinde yalnizca pozitif kontrolde
(Acanthamoeba T4 genotipi, GenBank no: ON600789.1) amplifiye
dranler gorilirken diger parazit DNAlarinin trinlerinde
herhangi bir bant gériilmemistir (Sekil 4B).

TARTISMA

Acanthamoeba cinsinin  bir¢ok tirleri ve bazi genotipleri
dinyanin bir¢ok yerinde yaygin olarak gérillmektedir. Bu amipler
suda, toprakta, havada, sebze ve meyvelerde, kontakt lens
soliisyonlarinda, hayvanlarda, insan dokular1 ve bosluklarinda
tespit edilmigtir (1,4,24,25). Acanthamoeba insanlarda merkezi
sinir sistemini etkileyen ciddi enfeksiyon olan GAE ve gérmeyi
tehdit eden AK’ye sebep olmaktadir. Ayrica, kontakt lens takanlar
i¢in bitytik bir risk olan AK'nin insidansinin son yillarda arttig:
bildirilmisgtir (4,16). Bu parazitin sebep oldugu hastaliklarin teghis
edilmesi ve yonetilmesi olduk¢a zordur. Ayrica, etkili bir tedavi
saglanabilmesi i¢in hizli, duyarl;, ucuz ve kolayca uygulanabilen
ve yorumlanabilen sonuglar saglayan bir tan: yéntemi gerektirir.
Ozellikle AK tanisinda erken tani hayati énem tagimaktadir.
Ancak, hastaligin erken klinik gériinimii Herpes ve mantar
enfeksiyonlar ile kolay bir sekilde karigabilmektedir. Bu yiizden
yanlis taniya sebep olarak tedavinin gecikmesine sebep olmaktadir
(26,27). Kornea kazint1 érneklerinin dogrudan yaymalar1 veya

Sekil 4. LAMP testinin 6zgilluginin gésterilmesi A)
Kolorimetrik olarak elde edilen tiriinlerin goriintiisii B) %1’lik
agaroz jel elektroforez goruntusi, 1: Acanthamoeba spp., 2:
Giardia intestinalis, 3: Leishmania infantum, 4: Blastocystis, 5:
Toxoplasma gondii, 6: Naegleria fowleri

L: DNA ladder, (-): Negatif kontrol

kiltire edilmis o6rneklerinin mikroskobik tanimlanmalari,
AK’nin laboratuvar teghisinde olduk¢a yaygin kullanilan bir
yontemdir. Ancak, Acanthamoeba trofozoitleri ve kistlerinin
genellikle kazinmig hiicrelere veya hiicre dokiintilerine benzer
oldugundan dolay1 ayirt etmek zaman alic ve teknik uzmanhk
gerektirmektedir. Konfokal mikroskopu, yakin zamanda, kaltir
ve mikrobiyolojik analizlere ihtiya¢ kalmadan in vivo olarak
enfeksiyonun hizli teshisini saglamaktadir. Ancak bu yéntem
her laboratuvar i¢in uygun olmayan pahali ve 6zel uzmanlk
gerektiren bir aractir (28,29). Bu nedenle, Acanthamoeba'nin
laboratuvar tanisimin icin hassas, hizhh ve disik maliyetli bir
yontem gereklidir. Bu calismada Acanthamoeba’nin 18S rRNA gen
bolgesine 6zgu primerler tasarlanarak hem kolorimetrik hem de
floresan goruntileme yontemleri kullanilarak hassas, ucuz ve
hizli LAMP testinin etkinligi gosterilmistir.

Acanthamoeba’nin  doku, kornea kazintilar1 veya cevresel
orneklerde tamimlamak i¢cin PZR ve genomik dizileme gibi
yontemler gelistirilmistir. Ancak, Acanthamoeba’min teghisi
icin kullanilan bu yéntemin reaksiyon siiresinin uzun olmasi,
maliyetinin yiitksek ve karmasik olmasi, pahali laboratuvar
cihazlar1 gerektirmesi ve alaminda uzman bir kigiye ihtiyac¢
duyulmas: agisindan dezavantajlari  bulunmaktadir (19,30).
Ancak, PZR'den daha ucuz ve daha verimli olan LAMP yéntemi,
2000 yilinda Notomi ve ark. (20) tarafindan geligtirilen nispeten
yeni bir molekiiler tekniktir. LAMP testi i¢in dort primer hedefin
alt1 farkli bélgesi icin tasarlanan primerler sayesinde, hedef
diziyi yuksek secicilik ve ézgiillikle cogaltmas: beklenir. Hemen
hemen tim aragtirmalarda LAMP tekniginin 6zgulliginin
%100 yakin oldugu bildirilmistir (21). Bakteriyel, viral ve
paraziter enfeksiyonlarin molekiiler tespiti dahil bir¢ok klinik
uygulama icin LAMP teknigi basarih bir sekilde rapor edilmigtir
(31,32). LAMP, pahali olmayan su banyosu gibi ucuz cihazlar ile
gerceklegtirilebilmektedir. Ayrica, PZR'de kullanilan agaroz jel
elektroforezi gibi uygulamalara ihtiya¢ duyulmamaktadir. Test
sonucu olusan renk degisikligi ciplak gézle veya floresan boya
kullanarak degerlendirilebilmektedir (21,33).

Bu c¢alismada Acanthamoeba’nin 18S rRNA genine 6zgi LAMP
primerleri tasarlanmigtir. Acanthamoeba genomunda bu gen
bélgesi cinse 6zgii olmasinin yani sira genotipleme i¢in de yaygin
olarak kullanilan degisken bolgedir (19). Ayrica, daha 6nceki
caligmalarda klinik ve cevresel 6rneklerin bu gen bélgesine ait
primerlerin kullanilmasindan dolay1 bu ¢alismada da bu bélge
secilmigtir (12,34-37).

Turkiye'de cesitli ¢evresel ve klinik 6rneklerde bazi parazitlerin
varligi LAMP testi ile tespiti gerceklestirilmistir (38). Cevresel
su orneklerinde Cryptosporidium ookistlerin varh@imin tespit
edilmesinde LAMP yénteminin PZR yénteminden daha duyarh
oldugu ortaya konmusgtur (36). Ayrica, cevresel su érneklerinde
Toxoplasma gondiimin B1 geni ile gelistirilen LAMP yéntemi
ile 18S ¥RNA genine 6zgii PZR yoéntemin kargilastirithp LAMP
yoénteminin daha duyarl oldugu rapor edilmistir (37). Bagka bir
calismada Toxoplasma gondiinin RE gen boélgesine ézgii LAMP
primerleri tasarlanarak testin hassasiyeti 0,05 takizoit olarak
tespit edilip PZR’ye gore RE gen bolgesi 1,000 kat daha hassas
oldugu bildirilmistir (32).

Acanthamoeba'nin  tamisinda altin  standart olarak kaltir
yoénteminin kabul edilmesine ragmen 6nceki ¢aligmalar LAMP
testinin, direkt mikroskobik inceleme, kiltir yéntemi ve PZR
yontemlerinden duyarlihginin ve oézgilliginin daha yiiksek
oldugunu géstermistir (39,40). Onceki ¢aligmalarda LAMP
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yonteminin duyarlibgs Acanthamoeba spp.nin DNA's1 bir seri
sulandirmaile degerlendirilip, 10 pg Acanthamoeba DNA’s1 floresan
boya ile UV 1g1k altinda gésterilmigtir (41). Bir bagka caligmada ise
in vitro olarak kiiltiire edilmig Acanthamoeba tirlerinden ekstrakte
edilen DNA'larin seyreltilerek LAMP testinde minimum genomik
DNA konsantrasyonu 1 pg Acanthamoeba DNA’s1 floresan
boya ile tespit edilmigtir (39). Calismamizda kiiltiire ettigimiz
Acanthamoeba’dan elde edilen DNA'larin bir seri seyreltildikten
sonra minimun genomik DNA konsantrasyonu 1 pg olarak hem
kolorimetrik hem de floresan boya ile tespit edilmistir. Elde edilen
sonuglarin daha hizli ve hassas bir gekilde yorumlanabilmesi
ve hasta baginda uygulanabilir olmas: agisindan kolorimetrik
yontem daha avantajli olmaktadir. Ayrica 6énceki ¢aligmalarda
LAMP yénteminin PZR yénteminden 10 kat daha fazla duyarh
oldugu bildirilmistir (41). LAMP yénteminin Acanthamoeba’y1
tespit etmede érneklere 1s1l iglem uygulanarak elde edilen DNA
ile pozitif tespit edilirken PZR yénteminde sadece kit ile ekstrakte
edilmis DNA kullanildiginda etkili oldugu rapor edilmistir (39).
LAMP ve PZR sonuglar1 arasindaki bu fark LAMP yénteminde
toplam alti primer kullanilarak c¢alismasindan dolay:r daha
yitksek hassasiyete sahiptir (42). Bundan dolay1 DNA izolasyon
basamagina ihtiya¢ duymadan o6zgin primerler kullanilarak
tasarlanan LAMP yéntemi ile Acanthamoeba’nin tanisi igin
gereken siire kisaltilabilir.

Acanthamoeba’nin 18S rRNA genine 6zgu tasarlanan primerler
daha o6nceki caligmalarda AK ile benzer klinik gosteren goéz
enfeksiyonlarina neden olabilecek mantar (Aspergillus fumigatus,
Fusarium solani, ve Candida albicans), bakteri (Pseudomonas
aeruginosa ve Escherichia coli) ve viral (Herpes simpleks viriis tip
1) patojenler ile herhangi bir capraz reaksiyon gézlenmedigi rapor
edilmektedir (39,40). Calismamizda LAMP testi i¢in tasarlanan
18S rRNA genine 6zgi primerlerin cesitli protozoanlar (Giardia
intestinalis, Leishmania infantum, Blastocystis sp., Toxoplasma
gondii ve Naegleria fowleri) ile herhangi bir capraz reaksiyon
gézlenmemistir.

AK tanisinda kullanilan kiltir ve mikroskobik yéntemlerin her
bir testi i¢in yaklagik 2,5 $ olmasi agisindan en ucuz yéntem
olarak 6nemli bir avantaja sahipken, testlerin uzun zaman almasi
ve uzman personel gerektirmesi dezavantajlaridir. Molekiiler
yontemlerin gelismesiyle daha hizli ve hassas olan PZR yontemleri
her bir test i¢in yaklagik maliyeti 16,4-30 $ olabilmekle birlikte
gerekli olan zaman ise 120-150 dk arasinda degismekte ve pahali
laboratuvar cihazlarina gereksinim duyulmaktadir (43,44). Son
yillarda gelistirilen LAMP yontemi ise daha duyarli, hizh ve ucuz
olmasi agisindan énemli bir molekiiler testtir. Ayrica tek bir su
banyosu ile uygulanabilen ucuz bir yéntem olmas, her bir test icin
yaklagik 0,71-2 $ maliyetinin olmasi, sonuglarin 60-90 dk arasinda
degerlendirmesi gibi avantajlara sahiptir (21). Calismamizda
uyguladigimiz LAMP testi ile 60 dk i¢inde sonuca varilmigtir. Bu
sekilde hastaligin tanisinda sonuglara hizh bir sekilde ulagilmas:
saglanarak, erken tedaviye baglanmasina olanak saglayacaktur.

SONUC

Calismamizda, tasarladigimiz primerler kullanilarak yapilan
LAMP testi Acanthamoebanin DNAsimin varhigini saptamada
kullanilabilecek basit, ucuz ve yitksek hassasiyete sahip umut verici
bir tekniktir. LAMP testi, tek bir ekipman ile minimum donanimh
laboratuvarlarda, saha ortamlarinda ve hasta baginda kullanim
i¢cin basit, hizl, uygun maliyetli bir yéntemdir. Bu nedenle LAMP

testi, AK tanisinin hizli bir sekilde teghisine yardima olmak i¢in
laboratuvar test yontemi olarak klinik uygulama icin dikkate
degerdir. Ayrica, cevresel orneklerde Acanthamoeba tarama
calismalarinda daha hizl bir sekilde uygulanabilir bir testtir.

* Etik

Etik Kurul Onay1: Bu calismada insan veya hayvanlar tzerinde
herhangi bir calisma yapilmamigtir. Bu nedenle yerel etik kurul
onayma gerek duyulmamisgtur.

Hasta Onay1: Bu calisma icin gecerli degildir.

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

Objective: Cryptosporidiosis caused by Cryptosporidium sp. is a globally spreading disease. Nowadays, new researches are moving
towards an effective treatment without side effects, especially for young and immune-compromised patients. The current study
was designed to evaluate the therapeutic effect of the coconut oil extracts as an alternative medicinal plant in Cryptosporidium
infected immunocompromised mice.

Methods: Sixty white albino mice were classified into six groups; Group I: Infected with Cryptosporidium oocysts treated with
Nitazoxanide, Group II: Infected with Cryptosporidium oocysts and treated with coconut water extract, Group III: Infected with
Cryptosporidium oocysts and treated with coconut Hexan extract, Group IV: Infected with Cryptosporidium oocysts and treated
with coconut ethanol extract, Group V: Positive control, Group VI: Negative control. Stool samples were collected and examined;
histopathological and immune-histochemical assessment using anti caspase-3 and anti CDX2 monoclonal antibodies were
performed.

Results: Coconut oil extracts results revealed a significant decrease of oocyst count, correlated with an amelioration of
histopathological and confirmed by immunohistochemical changes in ileal tissue.

Conclusion: The present study has opened fresh avenues for development of natural therapy like coconut oil extracts, which
have a potential therapeutic efficacy against Cryptosporidiosis. That was confirmed by different methodologies, parasitological
examination, histopathological examination, and immunohistochemical assays. It paves the way for being a promising anti-
parasitic agent for infection eradication. However, further studies are still required to gain more knowledge about different
coconut extracts in order to reach the best treatment efficacy.

Keywords: Cryptosporidium sp., coconut oil, caspase-3, CDX2

0z

Amag: Cryptosporidium parvum (C. parvum), Cryptosporidiosis hastaligina neden olan ve tiim diinyada yaygin olarak bulunan
protozoan bir parazittir. Gintiimiizde yeni arastirmalar 6zellikle gen¢ ve bagisiklik sistemi baskilanmig hastalarda yan etkisi
olmayan etkili tedaviye dogru ilerlemektedir. Bunedenle, mevcut ¢calisma, kriptosporidium ile enfekte olmus bagisikligi baskilanmig
farelerde alternatif bir tibbi bitki olarak hindistan cevizi yag: ekstraktlarinin terapétik etkisini degerlendirmek i¢in tasarlanmigtir.
Yontemler: Altmis beyaz albino fare, alt1 gruba ayrilds; Grup I: Nitazoksanid ile tedavi edilen C. parvum ookistleri ile enfekte. Grup
II: C. parvum ookistleri ile enfekte ve hindistan cevizi suyu 6zii ile tedavi edildi. Grup III: C. parvum ookistleri ile enfekte edilmis
ve hindistan cevizi heksan 6zii ile tedavi edilmigtir. Grup IV: C. parvum ookistleri ile enfekte edilmis ve hindistan cevizi etanol 6zii
ile tedavi edilmigtir. Grup V: Pozitif kontrol. Grup VI: Negatif kontrol. Digki 6rnekleri topland: ve incelendi, anti-kaspaz-3 ve anti-
CDX2 monoklonal antikorlar: kullamlarak histopatolojik ve immunohistokimyasal degerlendirme yapild:.

Bulgular: Hindistan cevizi yag1 ekstraktlarinin sonuglar, histopatolojik iyilesme ile ilikili ve ileal dokudaki immiinohistokimyasal
degisikliklerle dogrulanan ookist sayisinda énemli bir azalma oldugunu ortaya koydu.
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Sonug: Bu calisma, farkh metodolojiler parazitolojik inceleme, histopatolojik inceleme ve immiinohistokimyasal testler ile onaylanan Cryptosporidiosis’e
kars: potansiyel bir terapétik etkinlige sahip hindistan cevizi yag: ézleri gibi dogal terapinin gelistirilmesi i¢in yeni yollar agmistir ve bu da umut verici bir
anti-parazitik ajan olmanin yolunu a¢gmaktadir (enfeksiyon eradikasyonu). Bununla birlikte, en iyi tedavi etkinligine ulagmak icin farkli hindistan cevizi

odzleri hakkinda daha fazla bilgi vermek i¢in daha fazla caligmaya ihtiyag vardir.

Anahtar Kelimeler: Cryptosporidium sp., hindistan cevizi yagi, kaspaz-3, CDX2

INTRODUCTION

Cryptosporidium sp. are a group of zoonotic protozoan parasites
that infect a wide variety of vertebrate hosts. Mostly it causes
asymptomatic infection or diarrhea in patients with strong
immune system, but it can cause severe and chronic diarrhea,
pancreatic, biliary and respiratory tract infections and even death
in immunocompromized (1).

Nitazoxanide is shown to treat diarrhea, which is caused
by Cryptosporidium, but it has a limited efficacy in
immunocompromised or malnourished patients and not licensed
for infants younger than 1 year of age (2). Hence, development
of new effective drugs for cryptosporidiosis presents a pressing
need.

Coconut oil is a natural oil that consists of 92% saturated acids,
with a main and most important structure, with many beneficial
antimicrobial, antioxidant, and anti-inflammatory properties
known as Lauric acid (3,4). Many researches regarding its
antimicrobial activity first shown by John Kabara in the 1970s.
He found that it had broad-spectrum antimicrobial activities
including antibacterial, antiviral and antifungal (5).

In the field of parasitology, Lauric acid proved to be safe, easy to
use with excellent tolerability against giardiasis when combined
with metronidazole. It has also proven to be a prophylactic
measure, especially in cases of traveler’s diarrhea. Besides, Lauric
acid may have an immune-stimulant effect and so offers a good
solution for immune-compromised patients (6).

Long time ago, it was found that Cryptosporidium was causing
death of epithelial cells in the intestine in the form of villous
structure changes with apoptotic epithelial cells found in the
intestine. It was stated an important relationship between
epithelial apoptosis and cryptosporidiosis pathogenesis (7).
During apoptosis, Caspase-3 is one of the cysteine proteases that
are responsible for the morphological changes within the cells. Itis
considered as a meeting point of the two main apoptotic pathways
and cleaves most of the cellular substrates in the apoptotic process
(8). Therefore, measurement of Caspase-3 activity is considered
as an important reliable determinant of apoptosis (9). Many
researches stated that it is an independent prognostic factor
for tumors of the digestive system. It is considered an perfect
indicator for measuring apoptosis in cancers especially colorectal
carcinomas (10).

CDX2 is a homeobox domain-containing transcription factor.
It has a valuable role in regulation of the proliferation and
differentiation of intestinal cells. CDX2 expression is indicative
of intestinal differentiation, as it is expressed inside the nuclei of
intestinal epithelial cells starting from the duodenum reaching
the rectum. So, It has an important benefit in determining the
origin of metastatic tumors (11,12).

By immunohistochemistry, CDX2 is expressed uniformly in most
of the colorectal and duodenal adenocarcinoma. unlike carcinomas
of the genitourinary, breast, lung, and head and neck (13,14).
The aim of this study was exploring the effect of coconut oil
extracts against cryptosporidiosis in infected mice and evaluating
it's protective and curative properties using parasitological,
histopathological, and IHC anti caspase-3 and anti CDX2
monoclonal antibodies.

METHODS

0il Preparation

Mature coconuts (Cocos nucifera L.) were purchased from a
market at Giza governorate in Egypt. Coconuts were manually
dehusked and cracked to collect coconut water, which was carefully
filtered using a filter membrane and concentrated using a rotary
evaporator (Rotatory evaporator, Buchi, Switzerland) under
pressure to obtain a concentrated water extract. Whereas, the
coconut pulp was crushed using electric mill to small pieces. 200 g
of crushed coconut pulp were soaked in 800 mL of n-hexane and
left for one 2 days at room temperature with shaking from time to
time followed by filtration using filter paper (Whatmann No.1).
Then the filtrate was concentrated under reduced pressure using
rotary evaporator at 40 °C, this process was repeated 3 times to
give 10 g dry n-hexane extract. The residue after extraction with
n-hexane was soaked in 800 mL 70% EtOH for 2 days at room
temperature, then filtered using filter paper. The filtrate was
concentrated under reduced pressure using rotary evaporator at
40 °C (repeated 3 times) to yield 15 g dry 70% EtOH extract. After
complete dryness, all extracts were kept in brown dry plastic vials
for biological experiments.

Oocyst Preparation

Fecal samples of mice that have Cryptosporidium positive infection
was examined and oocysts were confirmed by staining with MZN
Stain. Samples were irrigated by 10 mL saline and then strained,;
followed by centrifugation of the suspension was centrifuged at
3000 g/10 minutes. This washing step was recurred two times
with removing the supernatant. The sediment re-suspended
with Sheather’s solution and let aside for 10 minutes. Again the
supernatant was raised and washed with saline twice. Finally,
the oocysts were counted in the deposit using hemocytometer to
calculate the required concentration for infection. The infection
dose was 10 Cryptosporidium oocysts, dissolved in 200 pL of PBS.

Animal Groups

Sixty healthy laboratory-bred male, white Albino mice of CDI
strain, about 6-8 weeks old, 25-30 gram, white Albino mice of CDI
strain (obtained from Theodor Bilharz Animal house). Mice were
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maintained in standard environmental conditions at temperature
(24 °0), relative humidity (50%) with a 12:12 light: Dark cycle,
and fed a standard commercial diet and water, away from direct
sunlight ensuring good sanitary condition.
Immunosuppression: Using nasogastric feeding tube, mice
were given administered with 0.25 ug/g/day of dexamethasone
sodium phosphate dexazone) daily for two weeks. This step was
done before oral inoculation with Cryptosporidium oocysts.

Mice were divided into six groups containing ten mice each:
Group I (GI): Mice infected with Cryptosporidium oocysts with
a dose of 103 oocysts/0.2 mL/mouse orally and treated with
Nitazoxanide 65 mg daily orally by using nasogastric feeding tube
every day for 7 days post infection. The doses were calculated by
extrapolation of human therapeutic doses to animal doses.
Group II (GII): Infected with Cryptosporidium oocysts with a
dose of 10° oocysts/0.2 mL/mouse orally and treated by water
extract of coconut a dose of 0.2 Mg/g.

Group III (GIII): Infected with Cryptosporidium oocysts with a
dose of 10° oocysts/0.2 mL/mouse orally treated by hexan extract
of coconut oil with a dose of 0.2 Mg/g.

Group IV (GIV): Infected with Cryptosporidium oocysts with a
dose of 10% oocysts/0.2 mL/mouse orally and treated by ethanol
extract of coconut oil with a dose of 0.2 Mg/g.

Group V (GV): Infected with Cryptosporidium oocysts with a dose
of 10° oocysts/0.2 mL/mouse orally (positive control).

Group VI (GVI): Non-infected (negative control).

Evaluation of the Experimental Drug Treatment

1- Parasitological examination: At the 7 day after starting
treatment administration, samples were collected from each
group and subjected to parasitological examination after staining
by modified Ziehl-Neelsen stain. Compound microscope was
used to confirm mice infection and to calculate the numbers of
Cryptosporidium oocysts in each sample.

Oocyst count in stool was completed in all groups except GVI,
followed by sacrifice of the tested mice by cervical dislocation and
for GVI it was done at the same time as previous groups.

2- Histopathological examination: Seven days post infection,
sacrificing of all mice was done. The ileocecal region was obtained
and fixed in 10% buffered formalin solution then embedded in
paraffin wax blocks. Sections of 4 pm thickness were rehydrated
and stained with (H&E). All slides were examined by a pathologist
which was blinded to the experimental design to assess the
pathological changes.

3- Immunohistochemical study: De-paraffinization and
rehydration of ileocecal paraffin sections were done. Obtaining
of antigen was made by microwaving the sections in citrate
buffer, pH 6.0. 3% hydrogen peroxide methanol were added to
block endogenous peroxidase and incubated overnight at 4 °C
in humid chamber with the primary antibodies: Anti-caspase-3
antibody (31A1067): (sc-56053), or for two hours with anti CDX2
(catalog: M3636; monoclonal; host: Mouse) antibody in a dilution
of 1:100-1:400, followed by adding secondary antibody (Biotin-
streptavidin link) (DAKO). After that, 3,3'diaminobenzidine
tetrahydrochloride (DAB) chromogen
(Universal Detection Kit, Dako Envision, Denmark) was added to

substrate solution

localize antigen. Followed by counterstaining with hematoxylin,
dehydration in alcohol and mounting was done.

Regarding the negative control group, all steps were done in the
above-mentioned sequences but non-immune immunoglobulin G
were added (IgG; DAKO, Glostrup, Copenhagen, Denmark).
Instead of the primary antibodies.

4- Interpretation of immunostaining and scoring analysis:
analysis were blind-quantified by
two pathologists. The sections were examined by using light
microscope (Scope Al, Axio, Zeiss, Germany). Photomicrographs
were taken using a microscope-camera (AxioCam, MRc5, Zeiss,
Germany).

Immunohistochemical

Positive CDX2 was mentioned when nuclei of epithelial cells took
brown color, while positivity for Caspase-3 was mentioned when
the cytoplasm of epithelial cells took brown color. Calculation of
the percentage of positive cells in 10 HPF, follwed by grading the
intensity of the color from 1 to 3.

Ethical consideration: According to the NIH guidelines for
animal experimentation, animals were reared and sacrificed.
According to the valid International Guidelines for animal
experimentation, animal protocols were conducted and approved
by the Ethical Committee at Theodor Bilharz Research Institute
(TBRI).

Statistical Analysis

Using Statistical Package for Social Sciences, Windows version
22., Student's (t)-test and analysis of variance test were used to
evaluate the possible dscrepancy among the study groups. P-value
<0.05 was considered significant.

RESULTS

1. Parasitological Examination of Stool of Different
Study Groups

GI, GII, GIII and GIV showed highly significant statistical
difference between mean oocysts count when compared with GV
(p-value <0.001). GII showed the best response with GII showed
the best response with severe decrease of the mean count of
oocysts (Figure 1, Table 1).

2. Histopathological Examination of Sections from
Ileocaecal Regions of the Studied Groups

The present study revealed mild amelioration of the
histopathological changes following infection including partial
villous atrophy with moderate diminution in ratio of villous
height to crypt length. A little bit inflammatory infiltration was
found in the lamina propria (Figure 2, 3).

GII revealed significant improvement of the histopathological
changes with no oocysts found (Figure 4, 5). GIII showing many
adherent and separate cryptospores, villous broadening, moderate
mucosal cellular infiltration and focal ulceration (Figure 6, 7). GIV
showed nearly the same histopathological features compared
to GIII but with less ulcerations (Figure 8, 9). So, we found that
coconut extract in water (GII) gave the best response compared to
the positive control GV (Figure 10, 11) and the negative control
GVI (Figure 12, 13).



Turkiye Parazitol Derg 2023;47(3):136-43

El Naggar et al. Study Therapeutic Effect Coconut Oil Cryptosporidium 139

C- Immunohistochemical results (IHC)

In positive control group, Caspase-3, which is a marker for
apoptosis, was detected by finding discrete cytoplasmic positive
cells in the intestinal crypt for Caspase. This increased apoptotic
activity is due to the oncogenic effect of cryptosporidiosis with
nearly negative staining by CDX2 (Figure 14). In negative control
group Caspase-3 is nearly negative with remarkable nuclear
positivity for CDX2 (Figure 15).

Sections in intestine of group infected then treated with coconut
oil extract showing focal negative staining by CDX2 (Figure 16).
Thiés could be due to the oncogenic effect of cryptosporidiosis,
that could not be -at least- partially antagonized by the coconut
extract. Also show few positive cells stained by Caspase-3. Being
compared to the positive control group, there is decrease in the
apoptotic index after treatment with coconut extract (Figure 17).

Table 1. Analysis of different groups using post-hoc test

Least significance difference p-value
Coconut ethanol 126.6 <0.001 HS
pC Coconut H,0 153 <0.001 HS
Coconut hexane 111.4 <0.001 HS
Nitazoxanide 105.8 <0.001 HS
PC -126.6 <0.001 HS
Coconut H,0 26.4 0.061 NS
Coconut ethanol
Coconut hexane -15.2 0.266 NS
Nitazoxanide -20.8 0.133 NS
PC -153 <0.001 HS
Coconut ethanol -26.4 0.061 NS
Coconut H,0
Coconut hexane -41.6 0.005 S
Nitazoxanide -47.2 0.002 S
PC -111.4 <0.001 HS
Coconut ethanol 15.2 0.266 NS
Coconut hexane
Coconut H,0 41.6 0.005 S
Nitazoxanide -5.6 0.678 NS
PC -105.8 <0.001 HS
Coconut ethanol 20.8 0.133 NS
Nitazoxanide
Coconut H,0 47.2 0.002S
Coconut hexane 5.6 0.678 NS
S: p-value <0.05 is considered significant.
NS: p-value >0.05 is considered non-significant.
HS: p-value <0.001 is considered highly significant

The mean oocysts count of Cryptosporidium (x10%)
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Figure 1. Chart showing comparison between groups as regard
the mean oocysts count of Cryptosporidium

4 Group: Coconut Hexane

Figure 2, 3. Section of small intestine in GI showing mild
blunting of the villi with moderate lowering in villous height
to crypt length. slight inflammatory cells appear in lamina
propria (H&E stain x200)
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Figure 4, 5. GII group revealed milder inflammation and
mild villous broadening compared to GI, minimal surface
erosions with normal brush border and goblet cells and slight
inflammatory cells in lamina propria without Cryptosporidium
oocysts (H&E stain x200)

Figure 6, 7. GIII group revealed many adherent and
separate cryptospores, villous broadening, moderate mucosal
mononuclear inflammatory cells, focal ulceration (H&E stain

Figure 8, 9. Section of small intestine in GIV showing nearly
same features compared to group GIII but with less ulcerations
(H&E stain x200)

Figure 10, 11. Section of small intestine in GV (positive
control) showing many cryptospores, distortion of willi,
ulceration and dense cellular infiltration (H&E stain x200)

Figure 12, 13. Section of small intestine in GVI (negative
control) showing normal architecture of villi with average
length and width with intact brush border (H &E stain x200)

Figure 14. Negative control group revealed obvious positivity
for CDX2 in the nuclei (Brownish color) (X400)
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DISCUSSION

“Back to nature” is one of the newly notions used in the field of
general health. Since the early days of human civilization, using
medications from plant origin has been started. In the last
three decades, the search for using herbal medicines increased
especially with the rise in the resistance of human pathogens to
usual treatment (15).

Coconut oil is a natural oil chemically composed of triglyceride
compounds that contain large amounts of saturated medium
chain fatty acids. Among which is Lauric acid (C12:0) which is the
major fatty acid in coconut oil accounting for around 50% of the
total fatty acids (3). It has beneficial effects, such as antimicrobial,
anti-inflammatory, immunostimulant, and antioxidant actions
(16).

In this study, highly statistically significant discrepancy in the
Cryptosporidium oocysts count was found among nitazoxanide,
positive control, coconut ethanol, coconut hexane and coconut
H,0 groups with the lowest count was shown in coconut H,0 (20
oocysts/0.001 g feces). These results are congruent with those
reported by several authors working on other protozoa. Hassan
et al. (17) reported highly significant reduction of concentration
of blastocystis cells after administration of monolaurin (p<0.01).
These results were convenient with Rayan et al. (18) who
confirmed that Lauric acid has an anti-Giardia effect comparing
to metronidazole.

Figure 15. Sections in intestine of group (C. parvum
infected for 60 days then treated with coconut) showing
focal negative staining by CDX2 (X400)

These results are compatible with Aly et al. (6) who found found
improvement of the therapeutic effect against giardiasis when
combined Lauric acid with metronidazole. This agrees with
Helmy, who declared decrease in Giardia cysts and trophozoites
outcomes using both Lauric acid with metronidazole (98.83 to
96.95%) (19). Moreover, Fahmy et al. (20) found same results in
E. histolytica by high reduction in trophozoite and cyst (90.12%,
92.56%, respectively).

In this study, the experimentally-treated mice groups with
coconut water extract kept their normal appearance with
Figure 16. Sections in intestine of (positive control) varying degrees of histopathological corrections in comparison
revealed obvious brownish discoloration in the cytoplasm with the positive control with promising results in treatment
in the crypts of the intestine indicating Caspase 3 (x400) of cryptosporidiosis (Figure 4, 5). This coincides with Helmy,
who found, by histopathological examination and electron
microscopic examination, a complete healing of intestinal mucosa
after the combined treatment of metronidazole and Lauric acid
for treatment of giardiasis (19).

In birds, Hafeez et al. (21) recorded that inclusion of 2% coconut
oil as a supplement improved growth performance and villus
length was significantly improved (p<0.01) in broiler chicks
exposed to experimentally induced coccidiosis caused by Eimeria.
Owing to the importance of coconut oil, not only as anti-parasitic,
it was included in studies of the pandemic COVID-19 as antiviral
and anti-inflammatory. Angeles-Agdeppa et al. (22) evaluated it’s
effect of on cases of COVID-19 in Philippines and found more
rapid relief from symptoms with significant decline in the CRP
levels.

It is noteworthy that coconut oil can modulate the cellular
immunity and can be a potential alternative to antibiotics, as it
has a broad-spectrum activity as an antibacterial and antiviral

Figure 17. Sections in intestine of Group (Cryptosporidium (23,24).
infected for 2 months and cured by coconut) showing few Aforethought, many studies investigated the appearance of
positive cells stained by Caspase 3 (X400) Caspase-3inileal epithelial cells of infected mice and it's important

role of apoptosis of epithelial and stromal cells during the course
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of Cryptosporidiosis. Activation of Caspase-3 is considered to
compel the cell toward irreversible apoptotic death (25).

In the present study, IHC results of Caspase-3 showed, before
treatment with coconut oil, sections of intestine of positive
control group showed scattered cytoplasmic positive cells in
the intestinal crypt for Caspase-3. This is due to the increased
apoptotic activity due to oncogenic effect of cryptosporidiosis.
This is reconcilable with previous studies, which found that
Caspase-dependent apoptosis was increased by C. parvum in vitro
and in vivo infecion (26,27).

Following treatment with coconut oil in the present study, few
positive cells stained by Caspase-3 were found. This indicate
that there is decrease in the apoptotic index after treatment
with coconut oil with promising results in treatment of
cryptosporidiosis.

In contrast, Samaka et al. (28) stated that there was no significant
association between dual treatment of infected mice with phenyl
vinyl sulfone and nitazoxanide and Caspase-3 expression. This
disparity may be because of the rabbit polyclonal anti Caspase-3
used in contrast to the monoclonal antibody used in our study,
which is more specific, precise and showed the characteristic
apoptotic nuclear changes (28).

It is worth noting that Caspase-3 was evaluated in tumors as a
marker of tumorigenesis by Noble et al. (29), who found diffuse
Caspase-3 expression in cases of colorectal carcinoma and declared
the higher the caspase-3 levels, the higher the apoptotic rate.
CDX2 is essential for intestinal development and differentiation
as it is a marker normally expressed in colonic mucosa and
decreased in cases of tumorigenesis (30). In the present study,
CDX2 of negative control group showed remarkable nuclear
positivity for CDX2 and following infection with cryptosporidium
then treatment with coconut, the result was focal negative
staining by CDX2, this could be due to the oncogenic effect of
cryptosporidiosis, that could not be -at least- partially antagonized
by the coconut extract.

Previously, CDX2 was evaluated in all stages of colorectal cancer.
It's absence was found in advanced tumor grade and is related to
poor outcome and metastasis (31-33).

CONCLUSION

It could be concluded that our study has opened fresh avenues and
paves the way for development of natural therapy like coconut
oil extracts which have potential therapeutic efficacy against
Cryptosporidiosis confirmed by parasitological, histopathological,
and immunohistochemical assays that exemplify for being a
promising anti-parasitic agent against Cryptosporidium. However,
further studies are still required to give more knowledge about
different coconut extracts in order to reach the best treatment
efficacy.
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ABSTRACT

Objective: Leishmaniasis is a global health problem seen in more than 98 countries. The aim of this study is to conduct a
bibliometric analysis of worldwide scientific outputs related to leishmaniasis and to provide a perspective for researchers on this
topic. It also aimed to investigate the contribution of Tiirkiye to the leishmaniasis literature.

Methods: This study was conducted using scientometric methodologies on leishmaniasis in the Web of Science database between
2003 and 2022. The visualizations were made with Vosviewer program. The most published institutions and organizations,
countries, authors, trends in the number of publications and citations by year, H-indexes of the mostly publishing countries,
the most popular keywords, scientific collaborations between countries, and many other bibliometric parameters were analyzed.
Results: In the last 20 years, research on Leishmania has been conducted in 143 different countries/regions. Brazil is the leading
country with 4.463 articles (29.071%). The United States of America, India, Iran, and Spain published more than 1.000 articles,
followed by European countries (Spain, United Kingdom, France, Germany, and Italy).

Conclusion: The number of publications, especially in endemic areas, was found to be limited other than Brazil. Studies in this
area should be supported to ensure the eradication of the disease.

Keywords: Leishmaniasis, bibliometric analysis, network analysis, Web of Science

0z

Amag: Leishmaniasis 98'den fazla iilkede goriilen kiiresel bir saglik sorunudur. Bu ¢aligmanin amaci, leishmaniasis ile ilgili diinya
capindaki bilimsel ¢iktilarin bibliyometrik bir analizini yapmak ve bu konuyla ilgili aragtirmacilara bakis agis1 sunmaktir. Ayrica
Tirkiye'nin leishmaniasis literatiiriine katkisinin aragtirilmas: amaglanmigtir.

Yontemler: Bucalisma, 2003-2022 yillar1arasinda Web of Science veri tabanindaleishmaniasis izerine bibliyometrik metodolojiler
kullanilarak gerceklestirildi. Gérsellestirmeler Vosviewer programu ile yapildi. En ¢ok yayin yapan kurum ve kurulusglar, tlkeler,
yazarlar, yillara gére yayin ve atif sayilarindaki egilimler, en popiiler anahtar kelimeler, tilkeler ve kurumlar arasindaki bilimsel is
birlikleri ve diger bir¢ok bibliyometrik parametre analiz edildi.

Bulgular: Son 20 yilda 143 farkh iilkede/bdlgede Leishmania konusunda aragtirma yapildig1 saptanmgtir. Brezilya 4,463 makale
ile (%29,071) lider iilke konumundadir. Amerika Birlesik Devletleri, Hindistan, iran ve Ispanya 1,000°'den fazla makale yayinlamig
olup, bu iilkeleri Avrupa tilkeleri (Ispanya, ingiltere, Fransa, Almanya ve Italya) takip etmektedir

Sonug: Ozellikle endemik bélgelerde yapilan yayin sayisinin Brezilya disinda siurl oldugu gériilmistiir. Hastahgin ortadan
kaldirilmasini saglamak icin bu alanda yapilacak caligmalar desteklenmelidir.

Anahtar Kelimeler: Leishmaniasis, bibliyometrik analiz, ag analizi, Web of Science
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INTRODUCTION

Leishmaniasisis the general term for a group of zoonotic protozoan
parasitic diseases caused by species of the obligate intracellular
protozoan Leishmania genus. This genus consists of more than 20
Leishmania subspecies. There are various types of leishmaniasis in
humans. Leishmaniasis is generally classified into three groups:
Visceral leishmaniasis (VL) (also known as kala-azar, which is the
most severe form of the illness), cutaneous leishmaniasis (CL)
(the most common form), and mucocutaneous leishmaniasis.
VL may affect multiple internal organs (usually spleen, liver, and
bone marrow) (1-5). Leishmaniasis is transmitted to mammalian
reservoirs (typically domestic dogs, rodents, marsupials, sloths,
or wild dogs) through the bite of infected female sandflies. The
people living in the endemic areas and the endemic area visitors
become incidentally infected (2,3).

Leishmaniasis is one of the neglected tropical diseases diseases
mentioned in the World Health Organization (WHO) report.
According to WHO statistics, an estimated 700,000 to 1 million
new cases are reported annually and approximately more than
95% of new cases reported from Brazil, China, Nepal, Ethiopia,
Kenya, India, Iraq, Somalia and Sudan. Leishmaniasis is prevalent
in more than 98 countries across five continents globally,
especially in the tropics, subtropics, and southern Europe (5).
Almost 80% of CL cases have been reported from seven countries:
Afghanistan, Algeria, Brazil, Colombia, Iraq, Pakistan, and Syria
Arab Republic (6). Climate and certain other environmental
factors have the potential to expand the geographic range of sand
fly vectors as well as the areas where leishmaniasis is present
across the world (4,5). Except for Australia and Antarctica,
humans are infected with leishmaniasis on every continent (4).
The disease affects poor people more for the reasons such as
malnutrition, forced migration, suppressed immune system and
lack of financial sources (5).

Since leishmaniasis is a global health problem, an overview of
studies on this topic is necessary. The aim of this study was to
review the published literature on leishmaniasis worldwide (most
contributing countries, institutions, journals with the highest
number of publications, etc.) and to examine the publications
from Turkiye.

METHODS

This study was performed by wusing the scientometric
methodologies like previous studies (7,8-14). The selection of
early research data is critical in scientometrics since these data
have a direct influence on the findings and conclusions. The study
covered all publications registered with the subject of Leishmania
in the Web of Science (WOS) database between 2003-2022.

We used the following search strategy:

The search terms selected as title in the search bar of the WOS
database were “leishmaniasis” OR “Leishmania” OR “Leishmania
spp.” OR “kala-azar” OR “Cutaneous Leishmaniasis”.

Document Types: Research article

Timespan: January 1, 2003- December 31, 2022.

Indexes: WOS Core Collection.

Editions: Science Citation Index Expanded (SCI-EXPANDED)
and Emerging Sources Citation Index (ESCI)

On March 17, 2023, all electronic searches were completed.

Inclusion and Exclusion Criteria: In this study, research
articles published in the WOS database between 2003 and 2022
were analyzed. Publications outside the relevant date range,
publications other than articles (such as letters, reviews, etc.)
were not included. The search was made in the English language.

Bibliometric Analysis

The publications obtained after the literature search according
to the search strategy were downloaded to the computer in plain
text format. They were reviewed again for duplicate publications.
The obtained data were transferred to vosViewer program
(VOSviewer 1.6.18) for analysis. Graphics and visualizations of
the WOS bibliometric database were also used. The data obtained
were evaluated both at the global level and in terms of Turkiye.
The most published institutions and organizations, countries,
authors, trends in the number of publications and citations by
year, H-indexes of the mostly publishing countries, the most
popular keywords, scientific collaborations between countries
and many other bibliometric parameters were analyzed.

Statistical Analysis

Statistical analysis was utilized in MS Office Excel 2016 to show
the most effective organizations, authors, countries and funding
sponsors. The resulting data are expressed in percentages and
frequencies. In addition, the annual evolution of published papers
was depicted, as well as a trend analysis of these articles.

RESULTS

Based on the search method utilized in this study, the findings
revealed that 15,352 entries in the field of Leishmania were
indexed in the WOS database between 2003-2022. According
to WOS sub-indexes, it was found that the majority of the
publications (93.708%) were published SCI-Expanded journals
while 5.003% of them in ESCIL In our study, 56.931% of the
articles were published as open-access publications.

Throughout the past 20 years, Leishmania research has been
conducted in 143 different countries/regions. Figure 1 illustrates
the global geographic distribution heat map that was created
when the data was exported from the Excel software. Brazil was

Global distribution of articles

Figure 1. Global distribution of the articles

**Regional distribution of Leishmania research articles between

2003 and 2022. Map produced using Excel. Most publications
are displayed in the reddest regions. Blank spaces indicate that no
pertinent literature-related data was gathered
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the leading country with 4.463 articles (29.071%) on Leishmania.
The United States, India, Iran, and Spain have published more
than 1.000 articles in Leishmania research. And followed by
European countries (Spain, England, France, Germany, and
Italy). Tiirkiye ranked 14™ in the number of publications about
Leishmania (n=338, 2.202%).

Figure 2 displays the distribution of annual publications
during the previous 20 years. In the analysis of the number of
publications of Tiirkiye and the top 5 countries with the highest
number of publications according to the time intervals (2003-
2012 and 2013-2022), we found that the number of publications
increased in all countries in the period 2013-2022, especially in
Turkiye, Iran, and Brazil (Table 1).

In the last 20 years, Brazil published the most publications on
Leishmania. In terms of the total number of citations, Brazilian

n

1200

1000

2000 2005 2010 2015 2020 202

Figure 2. The distribution of annual publications during the

previous 20 years

publications received the highest number of citations. But the
USA had both higher H-index and citations per publication
(Table 2).

Worldwide, 7.781 organizations/institutions/universities have
contributed to Leishmania research. The top 3 institutions/
organizations/universities in Leishmania research between 2003
and 2022 were the Oswaldo Cruz Foundation (n=1.671), the
University of Sio Paulo (n=844), and the Federal University of
Minas Gerais (n=680) from Brazil. Top 10 of the most broadcasting
organisations were from Iran, France and India (Table 3).

The publications on Leishmania were supported by 7.390 funding
organisations and 36.862% of them did not have any funding
sponsor. The organizations supporting the largest number of
Leishmania publications were the National Council for Scientific
and Technological Development from Brazil (n=1.950), the
Coordination for the Improvement of Higher Education Personnel

Table 1. Comparison of the number of publications on

Leishmania in Turkiye and the top 5 countries according to
time periods (2003-2012 and 2013-2022)

Country Time period
2003-2012 | 2013-2022 2003-2022

Brazil 1513 2950 4463

The USA 1058 1271 2329

India 759 1170 1929

Iran 385 1035 1420

Spain 402 676 1078
Turkiye 120 218 338

Table 2. Comparison of the number of publications, citations and H-indexes of the top leading 5 countries and Tiirkiye

Country Number of publications Z::::’:::f total ::::f: of citations H-indexes
Brazil 4463* 78297* 17.54 85

The USA 2329 74320 31.91* 104*

India 1929 40477 20.98 77

Iran 1420 18290 12.88 51

Spain 1078 28639 26.57 66

Turkiye 338 4460 13.2 33

* Accessed from the WOS database

Table 3. The 10 most productive organizations/institutions/universities in Leishmania research between 2003-2022

Ranking Organizations/institutions/universities and located country n %

1 Oswaldo Cruz Foundation, Brazil 1671 10.885
2 The University of Sdo Paulo, Brazil 844 5.498
3 The Federal University of Minas Gerais, Brazil 680 4.429
4 The Pasteur Institute, France 620 4.039
5 Council of Scientific & Industrial Research, India 581 3.785
6 Tehran University of Medical Sciences, Iran 525 3.420
7 Udice French Research Universities, France 430 2.801
8 The Federal University of Rio de Janeiro or University of Brazil, Brazil 408 2.658
9 The Indian Council of Medical Research, India 344 2.241
10 Federal University of Bahia; University of Bahia, Brazil 336 2.189
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from Brazil (n=1.177), and the United States Department of
Health Human Services from the USA (n=1.153).

Most of the sponsors ranked in the top 10 were from Brazil.
There were also organizations from Europe and India in the top
10 (Table 4).

The top 3 journals that published the most articles on Leishmania
between 2003 and 2022 were PLOS Neglected Tropical Diseases
(n=751), The American Journal of Tropical Medicine and Hygiene
(n=492) and Acta Tropica (n=429). The list of the journals with
the highest number of publications on this topic is summarised
in Table 5.

Tirkiye’s Contribution to the Literature on

Leishmania Between 2003-2022

A total of 338 articles on Leishmania from Turkiye were published
between 2003 and 2022. The years with the highest number of
articles published on Leishmania from Turkiye were 2020 (n=29),
2019 (n=26) and 2016 (n=25). Although the distrubition of
publications according to years is irregular, 218 (64.496%) of
them were published in 2013 and later. Since 2019, the number of
publications has not fallen below 20 publications per year. Figure
3 shows the number of publications on Leishmania from Tiirkiye
between 2003 and 2022.

Of these publications, 306 (90.533%) were published in SCIE-
indexed journals and 32 (9.467%) in ESCI-indexed journals.
These publications were published by authors from 314 different
institutions/affiliations/universities. Ege University (n=96,

28.402%), Manisa Celal Bayar University (n=44, 13.018%), and
Gukurova University (n=41, 12.130%) were the institutions from
Turkiye that published the most articles on Leishmania in the
last 20 years. While the number of publications in Turkiye was
limited to certain universities in previous years, other universities
(Acabadem University, University of Health Sciences Tiirkiye) have
also contributed to the Leishmania literature in the last decade.
Table 6 summarizes the institutions/organizations/universities
from Turkiye that published most on Leishmania between 2003
and 2022.

TUBITAK (the Scientific and Technological Research Council of
Turkiye) (n=37), the European Commission (n=12), Cukurova

Publications

2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2010 2050 2031 202

Figure 3. The number of publications from Tirkiye on
Leishmania between 2003-2022

Table 4. Leading funding sponsors/organisations of Leishmania publications

Funding agencies, country/region n %
National Council for Scientific and Technological Development, Brazil 1950 12.702
Coordination for the Improvement of Higher Education Personnel, Brazil 1177 7.667
United States Department of Health Human Services, the USA 1153 7.510
National Institutes Of Health, the USA 1127 7.341
The European Commission, Europe 684 4.455
Sao Paulo Research Foundation, Brazil 626 4.078
National Institute of Allergy Infectious Diseases, the USA 528 3.439
Minas Gerais State Agency for Research and Development — FAPEMIG, Brazil 520 3.387
Council of Scientific & Industrial Research, India 428 2.788
Rio de Janeiro State Research Foundation (FAPERJ), Brazil 412 2.684

Table 5. The list of journals with the highest number of articles on Leishmania between 2003 and 2022

Journals n %

PLOS Neglected Tropical Diseases 751 4.892
The American Journal of Tropical Medicine and Hygiene 492 3.205
Acta Tropica 429 2.794
PLOS ONE 411 2.677
Experimental Parasitology 382 2.488
Parasites & Vectors 347 2.260
Parasitology Research 293 1.909
Revista da Sociedade Brasileira de Medicina Tropical 262 1.707
Veterinary Parasitology 233 1.518
Memérias do Instituto Oswaldo Cruz 215 1.400
Transactions of the Royal Society of Tropical Medicine and Hygiene 202 1.316
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University (n=9), Ege University (n=8), and Hacettepe University
(n=5) were the leading organizations in Tiirkiye that supported
the most publications on Leishmania. Only 37.574% were
supported by the funding agency/organization.

The publications on Leishmania from Tiirkiye in the last 20 years
were mostly published in the Bulletin of Microbiology (n=30),
Acta Tropica (n=18), the American Journal of Tropical Medicine
and Hygiene (n=10).

Figure 4 summarizes the most published journals on Leishmania
from Tirkiye in the last 20 years.

Yusuf Ozbel (n=55) (Ege University Faculty of Medicine), Seray
Toz (n=54) (Ege University Faculty of Medicine), Mehmet
Karakus (n=27) (istanbul University Health Sciences Institution),
Ahmet Ozbilgin (n=26) (Manisa Celal Bayar University Faculty
of Medicine) and Hatice Ertabaklar (n=24) (Adnan Menderes
University Faculty of Medicine) were the authors who published
most of the publications on Leishmania from Turkiye in the last
20 years.

7
ACTA PARASITOLOGICA

E')
MIKROBIYOLOJI BULTENI JOURNAL OF TROPICAL

AMERICAN
MEDICINE AND HYGIENE

8 7
JOURNAL OF VECTOR ECOLOGY JOURNAL OF VECTOR BORNE
DISEASES

Figure 4. Journals with the most publications on Leishmania
from Tiirkiye in last 20 years

Table 6. Mostly publishing institutions/affiliations/universities
on Leishmania from Tiirkiye between 2003-2022

Pu!)lishin.g institutions/affiliations/ n %
universities

Ege University 96 28.402
Manisa Celal Bayar University 44 13.018
Gukurova University 41 12.130
Adnan Menderes University 39 11.538
Harran University 38 11.243
Hacettepe University 30 8.876
Mustafa Kemal University 26 7.692
Akdeniz University 18 5.325
Yildiz Technical University 17 5.030
University of Health Sciences 15 4.438
Firat University 14 4.142
Dicle University 13 3.846
Mersin University 11 3.254
Acibadem University 10 2.959
Bagkent University 10 2.959
Giulhane Military Medical Academy 10 2.959
Istanbul University 10 2.959

A total of 23 countries were analyzed and a total of 6 clusters,
218 links and 32,450 total link strengths were found whenthe
minimum number of publications of a country was set as at least
three articles and bibliographic coupling analysis was performed
with VosViewer. Tirkiye (n=21,835), the USA (n=4.058), and
France (n=6.165) have the highest total link strengths (Figure 5).
According to our analysis of the overlay visualization of Turkiye’s
bibliographic coupling, Turkiye had the most publication
collaboration with the USA (n=4.058) and France (n=6.165).

To learn more about the most used keywords, we obtained the
visualization graph in Figure 6. We set the minimum number of
occurrences of a keyword to at least three and performed keyword
analysis with VosViewer. We reached 59 keywords. The size of each
point on the map is determined by the number of items there.
By default, this color is somewhere between red and blue. 2003
was expressed in shades of blue, 2010- 2015 in green-yellow, and
2015-2022 in yellow and red. The closer the color of a keyword
was to a time period, the more it appeared in publications in that
period.

DISCUSSION

Leishmaniasis is one of the neglected tropical disease and it is
ranked second in terms of mortality and the loss of disability-
adjusted life years (5,15). 6% World Health Assembly (A60/10)
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published in 2007, states that leishmaniasis patients should be
able to receive leishmaniasis treatment for both VL and CL (18).
Leishmaniasis has consequently received the attention of both
the public health community and funders as a result of becoming
a worldwide concern. The WHO has set goals and milestones for
the management of leishmaniasis, including the eradication of
VL, decreasing case fatality rate of primary VL under 1%, and
giving the treatment to at least 90% of CL cases by 2030 (17).
There has been lots of interest in utilizing bibliographic data
to analyze scientific research in recent years. This method is
regarded as one of the most effective methods for determining the
performance criteria of scientific research institutes. In medicine,
the use of scientometric approaches for these bibliometric
evaluations is constantly increasing (10-26). Although quick
databases such as Scopus and WOS have been used in most of
these bibliometric studies, sometimes these analyses can be
carried out by examining the databases created by the researchers
or the materials such as theses and books (8-22). In this study, the
analyses were made by examining the WOS database, which is one
of the most prestigious databases in the world.

The goal of this study was to conduct a bibliometric analysis of
research output of 20 years on leishmaniasis using scientometric
methodology. Our results can help to develop a clear picture of the
scientific outputs of this field and also help planning and policy
development about leishmaniasis. Although there are similar
studies on leishmaniasis in the literature (15-24), the current
study is the most comprehensive study on leishmaniasis as it
examined the global situation of leishmaniasis between 2003-
2022. We also aimed to investigate Turkiye’s contribution to the
leishmaniasis literature because there could not be found any
study investigating Turkiye’s contribution to the leishmaniasis in
the literature.

In the literature although the USA ranked first in most of the
global bibliometric studies (8-14), Brazil was ranked first in the
current study with 4.463 articles. According to the results of our
study, Brazil has always ranked first in both the 2003-2012 and
2013-2022 periods. This may be a result of scientific interest
about Leishmania in Brazil or the disease’s being endemic. In
addition, it has been observed that the institutions that produce
most of the articles on this subject are often located in Brazil. The
USA, India, Iran and England were other productive countries on
leishmaniasis. India and Iran, both of which have a significant
prevalence of leishmaniasis (5,6), were ranked third and fourth
in research output, respectively, and are Asia’s leaders in
leishmaniasis research. When we compare the results of Gonzalez-
Alcaide et al. (23) with our study, it has been determined that Iran
was found to rise in the ranking with the number of publications.
Although Tirkiye ranked 14™, the number of publications and
citations have increased over the years. Turkiye is among the
endemic countries for this disease. CL is the most common form
in Tirkiye. And it is endemic in $anlrfa, Osmaniye, Adana,
Kahramanmarag, Hatay, and Mersin provinces (25). Within
the scope of the “Parasitological, Molecular and Geographical
Epidemiological Approach to the
Leishmaniasis in Tiirkiye” project, carried out in cooperation with
the General Directorate of Public Health of the Turkish Ministry
of Health, with the participation of the Turkish Dermatology
Association, in 2018, in Sanhurfa, “Diagnosis and Treatment of
Oriental Boils” treatment trainingwas carried out. The trainingwas
attended by people, from Sanhurfa and surrounding provinces, as

Control of Cutaneous

well as physicians who are members of the Turkish Dermatology
Association. In addition, the geographical information system
based oriental sore notification system developed within the
scope of the project was introduced (26). With this meeting,
the importance given to the subject by the Turkish Ministry of
Health was revealed. This may lead to an increase in the number
of publications on Leishmania from Turkiye.

Ege University was the institution that published most of the
articles on leishmaniasis. Other institutions were also located in
regions where the disease was endemic. 37.574% of the studies
were not funded from Tiirkiye and the articles were mainly
published in the journals from Tirkiye.

In the last 20 years, the advancement of technology has

drastically changed the characteristics of research work in
Turkiye. The use of high technology (polymerase chain reaction,
sequencing, MALDI-TOEF, etc.). The first reports of Leishmania
hybrid isolates, Leishmania subtypes associated with Syrians and
Leishmania Virus positive clinical isolates were reported in Tiirkiye
after 2010 (1,27). While the number of publications in Tirkiye
was limited to certain universities in previous years, other
universities (Acitbadem University, University of Health Sciences
Turkiye) have also contributed to the Leishmania literature in the
last decade due to the reasons mentioned above.
In conclusion, the number of publications, especially in
endemic areas, is limited outside Brazil. There was an increase
in publication trendin European countries. This may be due to
the migration-related to the Syrian civil war in 2011. However,
although the number of publications in our country has increased
up to 2 times compared to the first 10 years, the number of
publications in our country is limited. Ege University ranked first
in Tiirkiye in terms of Leishmania publications. However, none of
the other institutions have published more than 50 publications
in total. Studies should be supported to ensure the eradication of
the disease.

Study Limitations

A single database was used in the study. In addition, only research
articles published in the last 20 years were included. English was
used as the search language. Therefore, it may not reflect the
entire scientific literature due to the WOS database not covering
all medical literature. Data visualization was performed in our
study.

CONCLUSION

However, content analysis was not performed and the most cited
articles were not analyzed. The database is constantly updated
with articles added every day. Although the study has some
limitations it is the first study that makes comparisons between
global and Turkish Leishaminasis literature, so it may give an idea
to researchers in this field.
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ABSTRACT

Objective: Plodia interpunctella (Hiibner) (Lepidoptera: Pyralidae) originating from South America is one of the important insect
pests that damages storage products and is found on every continent. There is a new interest in using enthomopathogens for
microbial control of P. interpunctella as well as other stored product pests. Coccidia as a group of protistan entomopathogens are
host specific and their pathogenic effects on the hosts are more pronounced. Although this pathogenic effect results in increased
host mortality or higher susceptibility to insecticides, the suppressive potential of coccidia in natural populations has not been
adequately studied. In this study, characterization, distribution and occurrence of a coccidian entomopathogen was aim to show
its natural suppressing potential in P. interpunctella populations.

Methods: During the three years (from 2019 to 2021), a total of 3.432 P. interpunctella samples (2.047 dead and 413 living
larvae, 932 adults and 40 pupae) were collected from fourteen populations. After macroscopic examination, suspected samples
were dissected in Ringer’s solution and then prepared wet smears including host fat body were examined for presence of
coccidian pathogens under a light microscope at a magnification of 400-1000X. The oocysts of the coccidian were measured and
photographed using a microscope with a digital camera and soft imaging system.

Results: The pathogen was observed in the fat bodies of the larvae, pupae and adults. Oocysts measured as 29.52+3.32 (25.27-
35.08) um in diameter and they include 8 sporocysts. Sporocysts measured as 9.11+0.61 (8.90-9.85) pm. Forty-five of 3.432 P
interpunctella larvae, pupae and adults were found to be infected. Coccidian infections have also reached to the levels that can be
considered high in some populations, as significant as 29.2%. The infection was observed in the three (21.4%) of the examined
fourteen populations.

Conclusion: The coccidian entomopathogen presented in this study is the first Adeleid coccidian record from P. interpunctella
populations in Tirkiye. The detection of Adelina mesnili Perez (Coccidia: Adeleidae) in at least three populations and the infection
rate reaching 29.2 percent, confirms that this pathogen has a considerable effect P. interpunctella populations that cannot be
underestimated. Our results confirm that the coccidian pathogen is very effective in the larval stage.

Keywords: Plodia interpunctella, Adelina mesnili, stored product pest, distribution, biological control
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Amag: Giney Amerika kokenli Plodia interpunctella (Hiibner) (Lepidoptera Pyralidae) her kitada bulunan ve depolama firiinlerine zarar veren énemli
zararhlardan biridir. P. interpunctella ve diger depolanmus tiriin zararhlarinin mikrobiyal kontroli i¢cin entomopatojenlerin kullanimina yénelik bir ilgi vardir.
Bir protistan entomopatojen grubu olarak Coccidia, konakg¢iya 6zgii olup, konaklar tizerindeki patojenik etkileri daha belirgindir. Bu patojenik etki, artan
konakg 6lumi veya insektisitlere kars: daha yitksek duyarhlik ile sonu¢lanmasina ragmen, dogal popiilasyonlarda coccidianlarin baskilayici potansiyeli
yeterince aragtirlmamugtir. Bu ¢caligmada, bir coccidian entomopatojenin karakterizasyonun yapilmasi, dagilimi ve enfeksiyon oranlarinin belirlenerek P.
interpunctella populasyonlarindaki dogal baskilama potansiyelinin ortaya konulmas: amaglanmugtir.

Yontemler: Uc yil boyunca (2019-2021), on dért popiilasyondan toplam 3,432 P. interpunctella érnegi (2,047 6lii, 413 canh larva, 932 ergin ve 40 pupa)
toplanmigtir. Makroskopik incelemeden sonra, siipheli numuneler Ringer solisyonunda disekte edilmis ve daha sonra konak yag dokusunu iceren preperatlar
hazirlanarak Coccidian patojenlerin varlig1 agisindan 1g1k mikroskobunda 400-1000X biiytitmede incelenmistir.

Bulgular: Patojen larva, pupa ve erginlerin yag dokusunda gozlenmistir. 29,52+3,32 (25,27-35,08) pm ¢apinda dl¢iilen ookistler, 8 sporokist icermektedir.
Sporokistler 9,11+0,61 (8,90-9,85) pm olarak élcilmistir. incelenen 3,432 P. interpunctella larva, pupa ve ergininin 45 tanesinin enfekte oldugu tespit
edilmistir. Coccidian enfeksiyonlarinin bazi popiilasyonlarda %29,2 gibi énemli sayilabilecek seviyelere ulagtig: tespit edilmistir. Enfeksiyon, incelenen on
dért popiilasyonun iiciinde (%21,4) gozlenmistir.

Sonug: Bu ¢alismada sunulan coccidian entomopatojen, Tiirkiye'deki P. interpunctella popilasyonlarindan elde edilen ilk Adeleid Coccidian kaydidir.
Adelina mesnili Perez'in (Coccidia: Adeleidae) en az ti¢ popiilasyonda saptanmasi ve enfeksiyon oraninin %29,2’ye ulagmasi, bu patojenin P. interpunctella
popiilasyonlarinda kigiimsenemeyecek kadar énemli bir etkiye sahip oldugunu dogrulamaktadir.

Anahtar Kelimeler: Plodia interpunctella, Adelina mesnili, depo zararlisi, dagils, biyolojik miicadele

INTRODUCTION
Plodia interpunctella (Hibner) (Lepidoptera: Pyralidae) originating

susceptibility to insecticides, the suppressive potential of coccidia
in natural populations has not been adequately studied. In this
study, characterization, distribution and occurrence of a coccidian
entomopathogen were studied to show its natural suppressing
potential in P. interpunctella populations.

from South America is one of the important insect pests that
damages storage products and is found on every continent. It is
a harmful species in a wide range of products such as dried figs,
dried apricots, hazelnuts, raisins, oil seeds, cereals, flour and

P METHODS

products, cocoa and spices. P. interpunctella larvae feed both inside

and on the surface of the food. The infestation of P. interpunctella Insect Samples

During the three years (from 2019 to 2021), a total of 3.312 P.
interpunctella samples (2.032 dead and 413 living larvae, 830
adults and 37 pupae) were collected from warehouses, shops and
houses in the fourteen provinces (Ankara, Aydin, Bolu, Denizli,
Gaziantep, Isparta, Istanbul, izmir, Kastamonu, Malatya, Ordu,

causes direct crop loss and economic cost.

There is a new interest in using enthomopathogens for microbial
control of P. interpunctella as well as other stored product pests
(1,2). Among the entomopathogens, protistan entomopathogens
are often prevalent and persistent in natural populations of pest

insects. Coccidia as a group of protistan entomopathogens are all
intracellular parasites and multiply extensively in the host insect.
Most species are host specific. Coccidia carry out extensive and
more multiplication cycles in the insect host, so the pathogenic
effects on the host are more pronounced (3). Although this
pathogenic effect results in increased host mortality or higher

Samsun, Siirt and Trabzon), widely dispersed geographically in
Turkiye (Table 1).

Macroscopic-microscopic Examinations

Insect specimens suspected of having disease were subjected to
macroscopic examination. The most common symptoms in larvae

Table 1. Sampling localities and dates

Sampling localities Sampling date

Ankara 08.07.2021

Aydin 12.06.2019, 02.07.2019, 22.07.2019, 18.06.2020, 30.06.2020

Bolu 22.05.2019, 28.06.2019, 08.07.2019, 20.08.2019, 05.09.2019, 05.09.2019, 12.09.2019, 20.01.2020,
18.02.2020, 11.03.2020, 23.03.2020, 30.04.2020, 01.06.2020, 13.07.2020, 17.06.2021, 12.07.2021

Denizli 01.06.2019, 28.06.2019

Gaziantep 05.07.2019, 05.08.2019, 11.09.2019, 22.07.2020, 27.07.2020, 25.07.2021

Isparta 02.05.2019, 13.07.2019, 06.08.2020, 31.08.2020, 26.05.2021

istanbul 20.12.2019, 16.03.2020, 02.04.2020

izmir 12.06.2019

Kastamonu 08.12.2021

Malatya 13.06.2019, 21.06.2019, 12.09.2019, 16.07.2020, 20.08.2020

Ordu 18.06.2019, 21.06.2020

Samsun 10.06.2019, 10.07.2020, 28.07.2021

Siirt 28.06.2019

Trabzon 15.06.2019, 10.07.2020




Turkiye Parazitol Derg 2023;47(3):151-5

Yaman et al. Adelina mesnili in Plodia interpunctella 153

were discolored death, slow movement, loss of appetite. After
macroscopic examination, suspected samples were dissected in
Ringer’s solution and then prepared wet smears including host
fat body were examined for presence of coccidian pathogens
under a light microscope at a magnification of 400-1000X.
When an infection was found, the slides were air-dried and fixed
with methanol, then stained with freshly prepared 5% solution
of Giemsa stain. They were then washed in running tap water,
air-dried and examined under a microscope (4). The oocysts of
the coccidian pathogen detected by the light microscopy were
measured and photographed using a microscope with a digital
camera and soft imaging system.

Statistical Analysis

A chi-square test was used to compare observed results. A p-value
less than 0.05 was considered significant.

RESULTS

During the microscopic observations, a coccidian entomopathogen
were found in the populations of P. interpunctella in Tiirkiye. The
pathogen was observed in the fat bodies of the larvae, pupae and
adults. Polysporocystic oocysts of the pathogen were the evidence
of the infection (Figures 1-3). Oocysts measured as 29.52+3.32
(25.27-35.08) pm in diameter and they include 8 sporocysts.
Sporocysts measured as 9.11+0.61 (8.90-9.85) pm.

During the study, 3.432 samples of P. interpunctella samples
including larvae, adults and pupa were dissected and searched
for the coccidian infections in the fourteen localities of Tirkiye
between the years 2019-2021. Totally, 2.047 dead and 413 living
larvae, 932 adults and 40 pupae were examined for the presence of
the coccidian pathogen, 45 of 3.432 P. interpunctella larvae, pupae
and adults were found to be infected. Total infection occurred as
1.3% for the pathogen (Table 2). On the other hand, the average
of coccidian infections for all populations was found as 0.2% for
dead larvae, 0.2% for living larvae and 4.2% for adults. Coccidian
infections have also reached to the levels that can be considered
high in some populations, as significant as 29.2% (Tables 2, 3).

The infection was observed in the three (21.4%) of the examined
fourteen populations (Figure 4).

DISCUSSION

Light microscopic observations of the fresh and Giemsa-stained
preperations indicate that the coccidian pathogen found in P.
interpunctella populations belongs to the genus Adelina. The
recorded parasite has typical characters of the genus Adelina
such as shape and size of oocysts (Figures 1-3), number (3-
30) of sporocyst per oocyst and number of sporozoites per
sporocyst (3). In the literature there is no coccidian record
from P. interpunctella populations in Tirkiye. The Coccidian
entomopathogen presented in this study is the first Adeleid
coccidian record from P. interpunctella populations in Turkiye.
Number of sporocyst per oocyst and the host affinity is generally
recognized as a valid taxonomic character to discriminate the
pathogen at the species level. According to Yaman et al. (2), up
to now fifteen species belonging to the genus Adelina have been
described from host insects; their distinctive characteristics are

Figures 1-3. Adeleid polysporocystic oocysts of coccidian
pathogen. (1) A group of oocysts in fat body, (2) Giemsa

stained oocyst, (3) Giemsa stained sporocysts releasing from
the damaged oocyst. Bars, 10 pm

Table 2. Occurrence of Adelina mesnili in P. interpunctella populations

Locality Examined sample Infected sample Infection rate (%)
Ankara 51 - -
Aydin 101 3 2.9
Bolu 1.115 - -
Denizli 9 - -
Gaziantep 494 - -
Isparta 120 — -
Istanbul 121 - -
fzmir 45 - -
Kastamonu 120 35 29.2
Malatya 499 - -
Ordu 193 7 3.6
Samsun 299 - -
Siirt 145 - -
Trabzon 120 - -
Total 3.432 45 1.3




154 Yaman et al. Adelina mesnili in Plodia interpunctella

Turkiye Parazitol Derg 2023;47(3):151-5

shown in Table 4. The oocyst dimension and sporocyst number
per oocyst is a good feature for comparison of the fifteen Adelina
species from host insects. As seen in Table 4, our coccidian
differs from thirteen Adelina species in oocyst size and similar
with Adelina mesnili (8 sporocysts per oocysts). The number of
sporocyst in an oocyst varies from 6 to 8 with 8 being the most
common. Pérez (5) recorded the number of sporocysts in each of
A. mesnili as generally 6 to 8, rarely 9 in the original description.
The morphological features of the pathogen show similarities

{21 A. mesnili infection

Figure 4. Distribution of Adelina mesnili infections in Plodia
interpunctella populations in Tirkiye

ANK: Ankara, AYD: Aydin, BOL: Bolu, DNZ: Denizli, GZP:
Gaziantep, ISP: Isparta, IST: Istanbul, IZM: Izmir, KST: Kastamonu
MLT: Malatya, ORD: Ordu, SAM: Samsun, ST: Siirt, TRB: Trabzon

with other species of the genus Adelina (Coccidia: Adeleidae) and
especially resembles A. mesnili, described in lepidopteran hosts by
Pérez (5) and observed in the artificial cultures of P. interpunctella
and Ephestia kiihniella by Steinhaus (6). Therefore, the coccidian
pathogen was identified as the Turkish strain of A. mesnili. A.
mesnili found in the present study was observed first in the larvae,
pupae and adults of P. interpunctella in Tiirkiye.

No statistical difference between both dead and living larvae was
found. Asseenin Table 3, the infection rates in the adults are higher
than those in pupae. There is statistically significant difference
in the infection levels of adult and pupa of P. interpunctella
(Pearson chi-square, p=0.000 <0.05). Coccidians occur naturally
in Lepidoptera. So, have been recognized as potential biocontrol
agents against Lepidoptera. However, the use of pathogenic
protist species as a control agent should be in the early stages of
development. At the same time, extensive research is required to
be used as a protective agent (7).

There have been several studies on pathogens and parasites
of stored-product pests, mainly focused on isolation and
characterization of pathogenic microorganisms. A few of
them were carried out on the protistan entomopathogens of P
inteerpunctella. Until now, microsporidian pathogens, Nosema
plodiae (8,9), Vairimorpha plodia (1,10-12), neogregarine
pathogen, Mattesia dispora (13), gregarine pathogen, Leidyana sp.
(14), have been studied as microbial pathogen in P. interpunctella.
However, there is only one study on the distribution, occurrence

Table 3. Occurrence of Adelina mesnili in the different life stages of Plodia interpunctella

Life stage Number of examined sample Number of infected sample Infection rate (%)
Larva (living) 413 1 0.2

Larva (dead) 2.047 4 0.2

Adult 932 39 4.2

Pupae 40 1 -

Total 3.432 45 1.3

Table 4. Adelina species that infect insects and their morphological features [improved from (15)]

Adelina species ;l::::::d ll;l::t:oscl;::ocyst Oocyst diam. (pm) flr::loc(i’;i) Reference
A. akidium Fat body 12-20 30-40 10 @ae)

A. collembolae Fat body 24 40 7.5-8 @7

A. eryptocerci Various 5-21 24-51 10-12 (18)

A. mesnili Fat body 6-8 - 15 (5)

A. riouxi - 8-18 30-40 7-10 19)

A. sericesthis Fat body 4-8 30-40 10.8-11.9 (20)

A. simplex Gut 8-16 25-40 - (21)

A. tenebrionis Fat body 2-12 20-35 10-12 (22)

A. tenebrionis Fat body 3-13 29.2-45 12.3-14 (15)

A. tipulae Gut 4-10 35-40 - (21)

A. transita Various 6-20 30-40 10-11 (23)

A. grylli 4-22 - - (24)

A. triboli Fat body 4-16 40 10-13 (25)

A. melolonthae Fat body 4-12 35.62+4.04 (23.97-44.56) 11.70+0.42 (11.02-12.52) | (26)

A. mesnili Fat body 6-8 29.52+3.32 (25.27-35.08) | 9.11:0.61 (8.90-9.85) In this study




Turkiye Parazitol Derg 2023;47(3):151-5

Yaman et al. Adelina mesnili in Plodia interpunctella 155

and potential of microsporidian entomopathogen, V. plodia in P.
interpunctella under natural conditions (1). There is no any study
on distribution, occurrence and potential of microbial pathogens
about A. mesnili (Coccidia: Adeleidae) in P. interpunctella
under the natural conditions. In this study, characterization,
distribution and occurrence of the coccidian entomopathogen
of P. interpunctella from 14 localities representing all Tiirkiye
between the years 2019-2021 is given in an extensive field study
for the first time by confirming its first record from Tiirkiye and
effectiveness on natural populations. A. mesnili was detected in
three populations (21.4%).

CONCLUSION

Coccidians occurring naturally in insect pest populations are
highly pathogenic for them, therefore they have been considered
as potential natural suppressing factor in insect pest populations.
The detection of A. mesnili in at least three populations and the
infection rate reaching 29.2 percent, confirms that this pathogen
has a considerable effect in P. interpuctella populations that cannot
be underestimated.
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0z

Amag: Bu caligmada, Agr ili mezbahalarinda kesimi yapilan sigirlarda fascioliasis sikliginin ortaya ¢ikarilmas: amaglanmugtir.
Yontemler: Aragtirma 230 sifir iizerinde yiritildd. Her bir sigirdan alinan digk: ve safra sivisi érneklerinde, sedimentasyon-
¢inko siilfat flotasyon yéntemi ile Fasciola hepatica yumurtalarinin varhig, karaciger ve safra kanallarinda ise postmortem muayene
ile erigkin parazit varhig: aragtirnlmgtir.

Bulgular: Calisma 230 sigir numunesi tizerinde yapilmistir. Incelenen digkilarin 43’ande (%18,7) Fasciola spp. yumurtast
gorulmusgtir. Karaciger ve safra kesesinin postmortem incelenmesi sonucunda ise 52 (%22,6) sigirda F. hepatica erigkini
saptanmugtir. Digki incelemesi ile pozitif olan tiim sigirlar karaciger ve safra kesesi incelemesinde de pozitif bulunmugtur.
Sigirlarin hicbirinde Fasciola gigantica erigkini saptanmamus, istatistiksel olarak cinsiyet ve irk agisindan anlamli bir farklilik tespit
edilmemistir.

Sonug: Agr yéresindeki sigirlar tizerinde yapilan bu ¢alismada F. hepatica'nin énemli oranda yaygin oldugu tespit edilmistir. Elde
edilen veriler yore halkinin énemli ge¢im kaynag olan hayvancliktaki ekonomik kayiplarin énlenmesi icin etkili bir korunma ve
kontrol programlarinin planlanmasi, uygulanmasi ve gerek kigiikbag gerekse biiyitkbas hayvan yetistiricilerinin bu enfeksiyonun
6nlenmesi hususunda bilin¢lendirilmesi gerektigi sonucunu ortaya koymaktadir.

Anahtar Kelimeler: Agr, sigir, fascioliasis, sedimentasyon

ABSTRACT

Objective: In this study, it was aimed to reveal the frequency of fascioliasis in cattle slaughtered in the slaughterhouses of Agr
province.

Methods: The study was carried out on 230 cattle. The presence of Fasciola hepatica eggs in stool and bile fluid samples taken
from each cattle was investigated by sedimentation-zinc sulfate flotation method, and the presence of adult parasites in the liver
and bile ducts by postmortem examination.

Results: The study was conducted on 230 cattle samples. Fasciola spp. eggs were observed in 43 (18.7%) of the stools examined.
As aresult of the postmortem examination of the liver and gall bladder, F. hepatica adults were found in 52 (22.6%) cattle. All cattle
positive in stool examination were also positive in liver and gallbladder examination. Fasciola gigantica adults were not detected in
any of the cattle, and there was no statistically significant difference in terms of gender and race.

Conclusion: In this study conducted on cattle in the Agr region, F. hepatica was found to be significantly common. The data
obtained show that in order to prevent economic losses in animal husbandry, which is an important source of livelihood of the local
people, effective prevention and control programs should be planned and implemented, and both sheep and cattle breeders should
be made aware of the prevention of this infection.

Keywords: Agry, cattle, fascioliasis, sedimentation
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GIRig

Fascioliasis; ihman iklimlere sahip iilkeler bagta olmak tizere diinya
capinda yaygin olan bir trematod hastaligidir. Zoonotik karaktere
sahip olan bu hastalik basta sifir, keci, koyun, manda ile deve
olmak tzere farkli evcil ve yabani ruminantlar, domuz, képek,
fil, at, esek, tavsan, kedi gibi hayvanlarda gériilebilmektedir (1-
3). Fascioliasis normalde bir sigir ve koyun enfeksiyonu olsa da
dinyanin ¢esitli bolgelerinde énemli bir halk sagligi problemi
olarak da karsimiza cikmaktadir. Enfeksiyonun 70’ten fazla iilkede
en az 2,4 milyon insan: etkiledigi ve 180 milyondan fazlasinin risk
altinda oldugu tahmin edilmektedir (1,3,4).

Enfeksiyon olusturan en yaygin turler Fasciola hepatica ve Fasciola
gigantica’dir (5). Son konaklar tarafindan enfektif metaserkerlerin
kontamine yesil su bitkileri aracihigiyla oral olarak alinmasini
takiben gen¢ parazitler ince bagirsaklarda kistlerden ¢kar ve
bagirsak duvarini delerek peritona geger. Karaciger kapsiilasini
delerek peritondan parankim dokuya girer ve safra kanallarina
ulagir. Safra kanallarina yerleserek eseysel olarak olgun parazit
olurlar. Enfektif formlarin konaklar tarafindan almmasim
takiben parazitin tiriine goére degismekle birlikte erigkinlige
ulagip yumurtlama kabiliyeti kazanabilmesi i¢in yaklagik 10-12
hafta kadarhk bir siire¢ ge¢mesi gereklidir (6).

Fascioliasiste patojenite; parazitin parankimal gé¢ safhasinda
olusan karaciger tahribati ve hemoraji ile, go¢ dénemi sonunda
parazitlerin safra kanallarina ulagmasiyla birlikte mukozay: tahrip
etmesi, kanama, tikanma, safra akiminda bozukluk, tromboz,
kolanjit, mekanik hasar ve hematofajik aktiviteleri ile ortaya ¢ikan
safra dénemi olmak tuizere iki désnemden olusur. Olugan hasarda
parazitin dikenleri énemli faktérdiir (7). Fascioliasise bagh olarak
dusitk gebelik orani, et ve siit veriminde azalma, pubertanin
gecikmesi, digiik dogum agirhigr olugmaktadir (8,9). Bunlarin
yani sira enfeksiyona bagl olarak anemi, hipoalbiiminemi,
immiinoglobulin sentezinde artma ve eozinofili olusumu da
gozlenebilir (10).

Ayrica protein, vitamin ve mineral agisindan zengin bir besin
kaynag: olan karacigerin kismen veya tamamen imhasi énemli
ekonomik kayiplara da yol agmaktadir (8,9). Fascioliasis nedeniyle
olugsan ekonomik kaybin Brezilya'da (11) yillik 210 milyon ABD
dolan, iran’da (12) ise 3 yilda 7,948,332 ABD dolar: civarinda
oldugu bildirilmistir. Elazig'da (10) yapilan calismada F. hepatica
enfeksiyonu nedeniyle olusan ekonomik kaybin 417.089 TL
oldugu tespit edilmigtir. Cargsamba Belediye Mezbahas’'nda
(13) yapilan calismada ise 7480 biuyiikbag ve 340 kiiciikbas
hayvan karacigerinin %29,34iniin fasciolosis nedeniyle imha
edildigi, meydana gelen karaciger kaybinin 7,669 kg oldugunu
kaydedilmistir.

Bu c¢aligma, Agn yoresinde kesilen sigirlarda fascioliasis
yayginliginin belirlenmesi amaciyla yapilda.

YONTEMLER

Etik Kurul Onay:

Bu ¢aligma icin Van Yiiziincii Yil Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'ndan 25/03/2021 tarih ve 2021/03-06 sayili
kararla etik kurul onay: gerekmedigi karar1 verilmigtir. Caligmada
insan numunesi kullanilmadigindan hasta onami gerekmemisgtir.

Orneklerin Toplanmasi

Bu c¢alisma, 24.01.2021-20.07.2021 tarihleri arasinda Agri Et
ve Sut Kurumu Mezbahanesi'nde yuritildi. Calismaya kesimi
yapilan 230 sigir dahil edildi. Kesimi yapilan her sigirdan digk
numunesi alindi. Ayrica her sigirin karaciger ve safra kanallan
makroskobik olarak incelendi. Sigirlarin yas, ik ve cinsiyet

bilgileri kaydedildi.
Diska Orneklerinin Parazitolojik incelemesi

Kesim 6ncesi her bir sigirin rektumundan 30-50 gram digk: 6rnegi
alindi. Digki 6rnekleri sedimentasyon-cinko stilfat flotasyon
yontemi uygulanarak incelendi (14).

Postmortem inceleme

Kesimi yapilan tim sigirlarin karaciger ile safra kesesi ve kanallar
bekletilmeden makroskobik olarak incelendi. Daha sonra
yuzeysel olarak sivazlamak ve basing uygulamak suretiyle organin
i¢ kisimlarinda herhangi bir sertlik veya sislik olup olmadig:
arastirildi. Siipheli olan karacigerlerin birkag yerinden bigakla kesit
atilarak her iki tarafindan el ile siktirllmak suretiyle parazitlerin
ortaya ¢ikmas: saglandi. Sonra tespit edilen erigkin Fascioliasis
etkenleri toplanarak %70’lik alkol iceren kaplar icerisine alindi
ve tir tayini amacyla incelendi. Muayeneler esnasinda kesimi
yapilan sigirlarin safra keseleri de toplanarak ayr ayri plastik
posetlere alinds, etiketlendi ve Van Yiiziincii Yil Universitesi Tip
Fakiiltesi, Parazitoloji Anabilim Dali Laboratuvarrna getirildi.
Laboratuvarda her bir safra kesesi bistiiri ile agilarak safra sivisi
cam kaplara bogaltild: ve tizerine ¢esme suyu eklenerek 60 dakika
bekletildi. Dipteki tortuya dokunulmadan iist kisim dékulerek
tizerine tekrar cesme suyu ilave edildi ve bu islem dipteki tortu
seffaflagincaya kadar tekrarlandi. Son olarak dipteki tortu
tizerine %10’luk formaldehit ilave edilerek makroskobik (erigkin
form tespiti i¢in) ve mikroskobik (sedimentasyon-¢inko siilfat
flotasyon yéntemi ile yumurta tespiti i¢cin) olarak incelendi.

istatistiksel Analiz

Uzerinde durulan ozelliklerden kategorik degiskenler say1 ve
yizde olarak ifade edilmistir. Kategorik degiskenler icin oranlarin
kargilagtirmasinda Z (t) testi kullamilmigtir. Ayrica kategorik
degiskenler arasindaki iligkiyi belirlemede ki-kare testi yapilmigtir.
Hesaplamalarda istatistik anlamlilik diizeyi %5 olarak alinmig ve
hesaplamalar icin SPSS (ver:13) ve MINITAB (ver:14) istatistik
paket programlar kullanilmigtir.
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Sekil 1. Fasciola hepatica erigkini (formolde bekletilmis) - Digk:

orneginde Fasciola hepatica yumurtasi (Lugol boyama)
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Tablo 1. Kullanilan yéntem ve degiskenlere gore F. hepatica gorilme oram

F. hepatica
Degisken Toplam say1 % L.
Pozitif say1 % Negatif say1 % p-degeri
Disi 18 (7,8) 4(22,2) 14 (77,7) 0.967
Cinsiyet ’
Erkek 212(92,1) 48 (22,6) 164 (77,3)
Dogu Anadolu Kirmizist 201 (87,3) 44 (21,9) 157 (78,1)
Irk Yerlikara 23 (10,0) 6 (26,0) 17 (74,0) 0,736
Holstayn 6(2,6) 2(33,3) 4 (66,6)
. Digki incelemesi 230 (100) 43 (18,7) 187 (81,3) 0.299
Inceleme yontemi ’
Postmortem inceleme 230(100) 52 (22,6) 178 (77,4)

BULGULAR

Caligmaya dahil edilen tim sigirlarin dort yas tsti oldugu
belirlendi. Incelenen 230 sigir digkisinin 43’inde (%18,7) Fasciola
spp. yumurtas: saptandi. Karaciger ve safra kesesi incelemesinde
ise 52 (%22,6) sigwrda F. hepatica erigkini saptandi (Sekil 1).
Digki incelemesi ile pozitif olan tim sigirlar karaciger ve safra
kesesi incelemesinde de pozitif bulundu. Sigirlarin hicbirinde F.
gigantica erigkini saptanmadi. Bu nedenle diskida saptanan tim
yumurtalar F. hepatica yamurtasi olarak degerlendirildi (Tablo 1).
Irk, cinsiyet ve inceleme yéntemleri agisindan istatistiksel olarak
bir anlamlilik tespit edilmedi.

TARTISMA

Gerek buytkbag gerekse kugiikbas hayvancligin yaygin olarak
yapildigi tlkelerde karaciger trematodlar1 ciddi bir problem
olarak kargimiza cikmaya devam etmektedir. Insan sagligina olan
direkt etkileri yaninda, diinya ntufusundaki artiga paralel diizeyde
gida uretiminde artisin yapilamamas: da dikkate alindiginda,
hayvansal iiretimi kisitlayan bu ve benzeri hastaliklar giiniimiiz
kogullarinda daha da énemli hale gelmektedir (10).

Onemli ekonomik kayiplara neden olan fascioliasis ile ilgili pek
¢ok calisma yapilmis olup birbirinden farkli sonuglara ulagilmigtar.
Yapilan caligmalarda; Danimarka'da %25-29,3 (15), Giiney
Afrika'da %2-14,4 (16), Tanzanyada %14,5 (17), Zambiya'da
%64,4 (18), Iran'da %8,48 (19), Etiyopya'da %16,8 (20),
oranlarinda F. hepatica tespit edilmistir. Ulkeler arasinda gériilen
bu fark iklim kogullarindaki farklar, bitki ortiisii, bataklikta
otlatma, mera, akarsulara veya goletlere erisim ve bélgenin
endemik olup olmamasiyla baglantihi olabilir (5).

Turkiye'de farkli zamanlarda yapilan mezbaha c¢aligmalarina
bakildiginda, farkli  yontemlerle c¢alismalarin  yapildig
gorilmektedir. Postmortem inceleme ile yapilan ¢alismalarda
sigirlarin; Van'da %50,3tinde (21), Samsun'da %25,3’tinde
(22), Afyon'da %4,6'sinda (23), Malatya'da %4,42’sinde (24),
Isparta'da %0,9'unda (13) F. hepatica pozitifligi saptanmugtir.
Karaciger incelemesinde Erzurum’da %21,21 ve %5’inde (9,25) F.
hepatica pozitifligi saptanmigtir. Digk: bakisi ve ELISA testlerine
gore Kayseride %15,8 ve 69,2'sinde (26), Nevsehirde %2,02
ve %3,03'unde (27) F. hepatica saptanmigtir. Elazig'da yapilan
retrospektif calisgmada ise sigirlarin %7,94%tinde F. hepatica
saptandig: belirtilmistir (10). Bu caligmanin yapildigi Agr1 ilinde
yapilan bir calismada ise fasciolosisin yayginhg digki muayenesi
ile %33,5 (63/188), kopro antijen ELISA testi ile %78,7 (148/188)
oraninda saptanmugtir (28).

Bu sonuglara gére, calismamizda elde edilen E hepatica yayginlik
oranlar1 postmortem inceleme sonuclariyla karsilagtinldiginda

Isparta (13), Afyon (23) ve Malatya (25) yoresinde yapilan
calismalardan daha yitksek, Van (21) ve Samsun (22) yéresinde
yapilan caligmalardan ise daha diisiik oranda gikmugtur.

Digki inceleme sonuglanyla karsilastinldiginda; Kayseri (26)
ve Nevgehir (27) yoresinde yapilan ¢alismalardan daha yiiksek,
Agrn (28) yoresinde yapilan ¢calismadan ise daha diisiik oranda F.
hepatica pozitifligi saptanmigtir. Sadece karaciger muayenesiyle
Elaz1§(10), Erzurum (9,24) bélgesinde yapilan calisma sonuglarina
gore calismamizda daha yiiksek oranda F. hepatica erigkini tespit
edilmistir.

Bu calismada postmortem incelemede (%22,6), digki incelemesine
(%18,7) gore daha yiiksek oranda pozitiflik bulunmustur.
Karaciger ve safra yollarinda yumurtlama erginligine ulagmamig
erigkin parazitlerin bulunmasi ve yumurtlamanin dénemsel
olmasi nedeniyle digkida daha diigiik bir oranin tespiti beklenen
bir durumdur.

Agr, sosyo-ekonomik gelismiglik agisindan Tiirkiye ortalamasinin
altinda bulunan bir ilimiz olup ekonomik faaliyetleri cogunlukla
buyiikbas hayvancilik ve tarim sektériinde yogunlasmaktadir
(29). Bu durumun en bagta gelen nedenleri olarak bélgede
mevcut olan mera ve genis cayirlarla saglanan rekabet avantaji,
kirsal alan niifusunun ilke ortalamasina gére yiiksek olmasi ve
gelismis bir sanayinin olmamas: gésterilebilir (30). Bélge, Tiirkiye
sigir varhiginin en bagta gelen merkezleri arasinda yer almaktadir
(31). Ayrica bolgede bulunan Dogubayazit Sazlig: sulak alani,
Dogubayazit Havzasr’nda Balik Gélii, Saz Golu ve Gélyuzia Goli
olmak tizere ti¢ buytik gol yaninda, Sarisu Cayi, Sarisu Ovasi ve
sazhigl, Murat Nehri ve diger bazi dere ve caylarin olusturdugu
golet ve sulak alanlar, akarsularin tagidigy sularin birikmesiyle
olugan goller, sazlik ve bataklik alanlar Fasciola biyolojisinde ve
arakonak popiilasyonunun yasamim siirdiirmesinde etkin olan
iklim sartlarinin olusumunda énemli etkenlerdir (32,33).

SONUC

Galismada elde ettigimiz veriler oransal olarak yiiksek olup, 6nemli
ekonomik kayiplara yol agmaktadir. Bu nedenle prevalansin
gidisatinin takip edilmesi icin daha kapsaml ve stireklilik arz
eden ¢aligmalarin yapilmasi, kayiplarin énlenmesi adina hayvan
sahiplerinin bilin¢lendirilmesi ve tedavi amach programlarin
gelistirilmesine ihtiya¢ oldugu kanaatindeyiz.

* Etik
Etik Kurul Onay:: Bu calisma i¢in Van Yiziinci Yil Universitesi
Hayvan Deneyleri Yerel Etik Kurulu'ndan 25/03/2021 tarih ve

2021/03-06 sayih kararla etik kurul onayr gerekmedigi karan
verilmisgtir.
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A Parasitological Examination on Aquarium Fish
Sold in Petshops in Kirikkale

Kirikkale deki Petshoplarda Satisa Sunulan Akvaryum Baliklarinda
Parazitolojik Incelemeler
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ABSTRACT

Objective: The aim of the present study was to determine the prevalence of parasitic infections in aquarium fish sold in local
pet shops.

Methods: Totally 502 fish samples from 8 species were obtained from 7 pet shops. Native preparations were prepared from the
gills, fins, skin, intestines, and internal organs of fish and examined under a light microscope.

Results: [t was detected at the end of the study that 62.7% of the fishes examined were infected with one or more parasite
species. Among the fish examined, 28.9% were infected with a single parasite, whereas 33.9% were infected with mixed parasites.
Chilodonella sp. identified as the most common species. Other species detected included Trichodina sp., Piscinoodinium sp.,
Ichthyobodo sp., Ichthyophthirius multifiliis, Apiosoma sp., Epistylis sp., Vorticella sp., Gyrodactylus sp., Dactylogyrus sp., Capillaria
sp., Camallanus sp., metacercariae, and nematode larvae, Argulus sp., Philodina sp., Euchlanis sp., Aelosoma sp., and Tetrahymena.
Conclusion: The importance of the present study is that highest number of parasite species were detected in aquarium fish sold
in pet shops in Tirkiye. The aquarium owners should pay attention to the cleanliness of the aquarium water in order to reduce
the rate of parasitic infection in fish; when new fish are purchased, they should be taken from reliable sources, and the quarantine
process should be observed.

Keywords: Aquarium, arthropods, fish, helminths, protozoa

0z

Amag: Bu ¢alismanin amaa yerel petshoplarda satiga sunulan akvaryum baliklarinda paraziter enfeksiyonlarin yayginhginin
belirlenmesidir.

Yontemler: Yedi petshoptan, 8 tiire ait 502 adet bahk 6rnegi ahnmigtir. Baliklarin solungag, yiizgeg, deri, bagirsak ve i¢
organlarindan natif preparatlar hazirlanarak 151k mikroskobu altinda incelenmistir.

Bulgular: Calisma sonunda incelenen baliklarin %62,7’si bir veya birden fazla parazit tiirii ile enfekte bulunmustur. Baliklarin
%28,9'unda tek, %33,9'unda birden fazla paraziter etken tespit edilmistir. Chilodonella sp. en yaygn tiir olarak belirlenmistir.
Tespit edilen diger tiitler Trichodina sp., Piscinoodinium sp., Ichthyobodo sp., Ichthyophthirius multifiliis, Apiosoma sp., Epistylis sp.,
Vorticella sp., Gyrodactylus sp., Dactylogyrus sp., Capillaria sp., Camallanus sp., metaserkerler ve nematod larvalari, Argulus sp.,
Philodina sp., Euchlanis sp., Aelosoma sp., Tetrahymena sp.dir.

Sonug: Bu ¢alisma Tiirkiye'de petshoplarda satilan akvaryum baliklarinda en fazla parazit tiiriiniin tespit edildigi ¢alisma olmasi
bakimindan énemlidir. Baliklarda paraziter enfeksiyon oranini azaltmak i¢in akvaryum sahipleri akvaryum suyunun temizligine
6zen gostermeli, yeni balik alindiginda giivenilir kaynaklardan alinmali ve karantina siirecine dikkat edilmelidir.

Anahtar Kelimeler: Akvaryum, arthropod, balik, helmint, protozoon
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INTRODUCTION

In recent years, there has been a rapid increase in aquarium fish
farming in Turkiye, and it has become an important business line.
There are many enterprises that breed or sell aquarium fish in
each province of Tirkiye. However, people raise aquarium fish as
ornamental animals in their homes and workplaces.

Parasitic diseases may spread rapidly among aquarium fish and
cause significant economic losses if necessary precautions are not
taken (1). There are limited number of studies on determination of
parasites in aquarium fish in Turkiye. Chilodonella sp., Trichodina
sp., Ichthyophthirius multifiliis, Ichthyobodo sp., Hexamita sp.,
Myxosporidia sp., Dactylogyrus sp., Gyrodactylus sp., Thaparocleidus
sp., Centrocestus metaserkeri, Lernaea sp., Argulus sp., Camallanus sp.,
Capillaria sp., Ambiphyra sp., Epistylis sp., Tetrahymena, Vorticella,
Philodina, Chaetonotus sp., Euchlanis sp., (2), Acanthocephala sp.,
Sciadicleithrum variabilum (3) species were detected in aforesaid
studies (4-11).

The aim of the present study was to determine the prevalence of
parasitic infections in aquarium fish sold in local pet shops.

METHODS

The fish samples used in the study were collected from pet shops
located in Kirikkale. Approvals for the collection of samples
and the carrying out the study were obtained from Kirikkale
University Animal Experiments Local Ethics Committee (E-
608221397-010.99-74220 letter). Fish samples were taken with
the approval of the pet shop owner. Petshops were visited on a
daily basis, and the dead fish in the aquariums were duly delivered
to Kirikkale University Faculty of Veterinary Medicine, Routine
and Epidemiology Laboratory in separate containers. Totally

502 dead fish were collected from 7 pet shops during the study
period. Such dead fish belonged to goldfish (Carassius auratus),
Lepistes (Poecilia reticulata), angelfish (Pterophyllum scalare),
Beta fish (Betta splendens), stringray fish (Hypostomus sp.), molly
fish (Poecilia sphenops), neon tetra fish (Paracheirodon innesi) and
cichlid fish (Cichlidae) species.

The preparations were prepared by taking scrapings from the gills,
fins, skin, intestines, and internal organs, separately through a
slide from the fish delivered to the laboratory on the same day.
The preparations were examined under the light microscope and
identified at the genus level using the relevant literature, which
was positive for parasites (12,13).

Statistical Analysis

All data were analyzed with frequency table. SPSS (IBM SPSS
for Windows ver. 22) statistical package program was used for
analysis. Infection rates are calculated as a percentage.

RESULTS

Among 502 fish examined during the study, 62.7% of these fish
were found infected at least with one parasite types. Totally
19 parasite species were detected in these fish. Other species
detected were protozoans including Chilodonella sp., Trichodina
sp., Piscinoodinium sp., Ichthyobodo sp., I. multifiliis, Apiosoma sp.,
Epistylis sp., Vorticella sp.; helminths including Gyrodactylus sp.,
Dactylogyrus sp., Capillaria sp., Camallanus sp.; metacercariae,
and nematode larvae; arthropods including Argulus sp., Rotifera
including Philodina sp., Euchlanis sp., annelidae including Aelosoma
sp., and a free-living ciliata, Tetrahymena sp. (Table 1).

The fish which were infected with a single parasite was 28.9%
of the fish examined and 46% of the fish that were positive for

Table 1. Parasites detected in aquarium fish and their rates

e T ambo of fish examined (8) | posicive b By 1+
Chilodonella sp. 192 38.2 61.0
Trichodina sp. 83 16.5 26.3
Gyrodactylus sp. 73 14.5 23.2
Dactylogyrus sp. 69 13.7 21.9
Piscinoodinium sp. 44 8.8 14.0
Ichthyobodo sp. 42 8.4 13.3
L. multifiliis 4 0.8 1.3
Capillaria sp. 2 0.4 0.6
Camallanus sp. 1 0.2 0.3
Apiosoma sp. 5 1 1.6
Vorticella sp. 1 0.2 0.3
Philodina sp. 64 12.7 20.3
Euchlanis sp. 23 4.6 7.3
Argulus sp. 1 0.2 0.3
Tetrahymena sp. 5 1 1.6
Metacercaria 4 0.8 1.3
Nematode larvae 7 1.4 2.2
Aelosoma sp. 2 0.4 0.6
Epistylis sp. 1 0.2 0.3
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parasites. Among the fish samples, 18.3% were found infected
with two parasite types, 7.0% were found infected with three
parasite types, 5.4% were found infected with four parasites, 2.8%
were found infected with five parasites, and 0.4% were found
infected with six parasites. Majority of the fish that were positive
for the parasite were infected with a single agent (Table 2).
Chilodonella sp., Trichodina sp., Piscinoodinium sp., Ichthyobodo
sp., Ichthyophthirius multifiliis, Gyrodactylus sp., Dactylogyrus
sp., Nematoda larvae, metacercaria, Vorticella sp., Philodina sp.,
Euchlanis sp., and Aelosoma sp. were detected from gill samples;
Trichodina sp., Piscinoodinium sp., Chilodonella sp., Capillaria sp.,
Camallanus sp., and nematod larvae from viscera and intestinal
samples; Chilodonella sp., Trichodina sp., Piscinoodinium sp.,
Ichthyobodo sp., I. multifiliis, Apiosoma sp., Epistylis sp., Gyrodactylus
sp., Dactylogyrus sp., Argulus sp., Philodina sp., Euchlanis sp.,
Tetrahymena sp. from skin scratces were detected (Figure 1).

DISCUSSION

Aquarium and aquarium fishing has become a hobby for people
today and a sector where significant gains are made commercially.
Therefore, the number of studies on aquarium fish breeding
and diseases is increasing in many parts of the world as well as

Table 2. Parasite infection rates detected in aquarium fish

Turkiye. Parasitic diseases are the diseases that are emphasized a
lot because they may spread in a short time in aquarium fish and
cause symptoms that may lead to the death of the fish.

Studies have been carried out on parasites of aquarium fish
in different parts of the world in recent years. The presence of
parasites at different rates was determined in those studies. The
rate of parasitic infection was found between 43.3 and 90.90% in
studies conducted on aquarium fish in Tirkiye (4,9). The rate of
parasitic infection in ornamental fish was found between 69.1%
and 100% (14,15) in Pakistan, 22.5% (16) in Brazil, and between
26.33% and 95.0% in Iran (17,18). At least one parasite species
was found in 62.7% of the aquarium fish examined in our study.
This rate is between the rates in studies conducted in Tiirkiye and
in different regions of the world. Different results between studies
may depend on many factors, including the number and type of
fish examined, the maintenance conditions of aquariums and
ornamental ponds, the administration of antiparasitic treatment,
and the cleanliness of the aquarium water.

The rate of Chilodonella sp. was found between 26% and 51% in
studies conducted in different regions (19-21). Chilodonella sp.
was found in scratched skin samples collected from the gills, fins
and scales of all fish species examined in this study. The rate of

Positive
Only Mix Negative
. Two Three Four Five Six
One parasite q c g - -
parasite parasite parasite parasite parasite

No 145 92 35 27 14 2 187
In positive fish (%) 46.0% 29.2% 11.1% 8.6% 4.4% 0.6% 0%
In all fish (%) 28.9% 18.3% 7.0% 5.4% 2.8% 0.4% 37.3%

145 (28.9%) 170 (33.9%) 187 (37.3%)
Total

315 (62.7%) 187 (37.3%)

Figure 1. Some parasites species detected in examined fish, A: Chilodonella sp., B:Trichodina sp., C: Piscinoodinium sp.,
Apiosoma sp., F: Epistylis sp., G: Dactylogyrus sp., H: Gyrodactylus sp., I: Capillaria sp. egg, J: Philodina sp., K: Euchlanis sp., L: Aelosoma sp.

: I multifiliis E:
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Chilodonella sp. was determined as 38.2%. Such rate is similar to
those obtained in previous studies. The most common parasite
detected in this study was Chilodonella sp.

Trichodina sp. are protozoan parasites which are common in
aquarium and ornamental fish. Studies conducted globally
detected a rate between 3% and 26.6% (4,20,21). Trichodina sp.
was found in gill, skin scraping, and visceral samples of our study.
The rate of Trichodina sp. detected in this study was 16.5%. Such
rate is similar to those obtained in previous studies conducted on
ornamental fish.

Ichthyophthirius multifiliis is one of the protozoan parasites with
the highest distribution in the world (18). In our study, the rate
of I. multifiliis was determined as 0.8%. The rate of I. multifiliis
was reported between 2.8% and 8% in previous studies in Tiirkiye
and the world (4,21). The reason for lower rates detected in our
study when compared to previous studies may be due to the fact
that the factor is well known by the producers and that protective
measures are taken for it.

The rate of Piscinoodinium sp. was reported as 8.8% in this
study. The presence of this parasite including Oodinium and
Piscinoodinium has been reported in aquarium and ornamental
fish. It has been reported that 6% of Piscinoodinium is observed on
the gills of guppy fish in the medan region of Indonesia (22). Kay1s
etal. (9) reported that they detected P. pillulare on the skin of Beta
fish for the first time in Turkiye. Florindo et al. (23) reported that
the most common species in all farms was P. pillulare when they
examined the ornamental fish from different breeding farms in
Brazil. Furthermore, it has been reported with a rate of 16.7% in
goldfish in Brazil (24). The reason for the higher prevalence of
Piscinoodinium sp. in this study may be associated with the poor
maintenance conditions of one of the pet shops and the higher
rate of Piscinoodinium in the samples collected from this pet shop.
Ichthyobodosis which is caused by severe infections of the
skin and gills of parasitic flagellates of the genus Ichthyobodo
is an important parasitic disease that causes serious losses
among ornamental and farmed fish worldwide (25). The rate of
Ichthyobodo (Costia) sp. was found between 1.7% and 27.6% in
studies conducted to date (9,19-21,26); however, it was found
8.4% in this study. The rate in our study is similar to previous
studies.

Apiosoma species are resident ciliates that cause infection when
present in large numbers, are located on the gills, skin and fins of
fish, and are commonly detected in fish grown in ponds (27). The
rate was detected 1% in our study. It has been reported that it is
detected in 6% of goldfish in Brazil (24). It has been reported on
the skin of aquarium fish in the Rize region of Tiirkiye (28). In our
study, the parasite was found in samples collected from both gills
and skin, and fins.

The Epistylis is a pedicellate ciliate that attaches to the skin or fins
of the host (27). It has been detected in 100% of skin scrapings of
goldfish in Brazil. However, it has been reported that no causative
agent was found in the gills (24). Kayis et al. (9) reported that
the agent was found in gill and skin scrapings; Igbal and Haroon
(14) reported that they were found only in gills. The rate of the
parasite found in the scraping preparation taken from the skin
and fins was 0.2%.

Vorticella sp., a ciliate from the Ciliophora branch, has been
detected in several studies conducted in Tirkiye (2,10,21). The
rate of Vorticella sp. in a study conducted in Tetra and stingray

fish in Konya was found 1% (21) in average, and 2% in tetra fish.
Isik et al. (10) reported that Vorticella sp. was detected on only the
gills of discus fish. Bulguroglu (2) reported that Vorticella sp. was
detected on the skin of yellow princess, blue princess, ahli cichlid,
velifera and white mole fish. In this study, Vorticella sp. was found
in a gill sample of a fish.

Tetrahymena sp. is considered an important pathogen of
ornamental fish and causes significant death in these fish.
These parasites are known as guppy disease because they cause
infection, especially in guppy fish; however, their presence was
detected in different ornamental fish species other than guppies.
Tetrahymena sp. was detected on the gill and skin of 7 discus fish
examined in Konya province of Tiirkiye (10). It was found at a rate
of 11 (21) in tetra fish in another study conducted in the same
shade. The rate of Tetrahymena was reported 1% in the aforesaid
study. The cause for that may be due to the different fish species
studied and the low rate of guppies.

It is noted that the most common monogenean trematodes are
Gyrodactylus sp. and Dactylogyrus sp. species. In studies carried
up to date, the rate of Gyrodactylus sp. was detected between
1% and 40% (4,19-22,29), and Dactylogyrus sp. was detected
between 1% and 28% (4,19-22,29). Such rates were 14.5% and
13.7%, respectively in this study. Dactylogyrus and Gyrodactylus
species may spread rapidly among aquarium fish under stressful
situations. Therefore, it is expected to be more common in poor
care conditions, transportation, and situations that may cause
stress. The reason for the different rates between studies unequal
conditions in all aquariums.

Capillaria sp. is one of the most common nematode parasites of
aquarium fish. The rate was reported 0.9% (4) in previous studies
conducted in Tiirkiye. Dewi et al. (22) detected in the abdominal
cavities of guppy and goldfish as 8% and 4%, respectively, in
Indonesia. In a study conducted in Iran, Capillaria sp. rate was
reported as 0.33% in aquarium fish (18). Adult female parasite
and Capillaria sp. egg were detected in 2 (0.4%) of 502 fish
examined in our study. The rate of Capillaria sp. detected in our
study is similar to the studies conducted in Ankara and Iran.

The rate of Camallanus sp. was detected as 0.4% (4) in Turkiye.
However, it was reported that Camallanus was detected in a guppy
fish in Afyon (30). It was reported in Brazil that adult C. cotti (31)
parasites were found in guppy and beta fish, and adult C. maculatus
parasite in plati fish (32). In this study, adult Camallanus sp. was
found in the gut of one fish (0.2%).

Aeolosoma sp. is a freshwater annelid. The causative agent was
found in the gill samples of two (0.4%) fish examined in this
study. In a previous study conducted in the Konya region on total
tetra and stingray fish, it was found only in one stingray fish with
arate of 1% (21). It was considered that the different number and
species of fish examined may have caused these rates to differ
from each other.

Whether rotifers are true parasites are debatable. It was reported
in studies conducted on aquarium and ornamental fish that
rotifera were rarely detected. In this study, the rate of Euchlanis
sp. was 4.6%, whereas the rate of Philodina sp. was found 12.7%.
Euchlanis sp. and Philodina sp. were found in gill and skin samples.
Philodina species were previously found in the gills of discus fish
in Turkiye (10). Euchlanis sp. was reported as 5% in the study
conducted on tetra and stingray fish (21). The rate of Euchlanis sp.
was found similar to previous studies. However, Philodina sp. was
detected higher than previous studies. The reason for that was
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thought to be the cleanliness of the aquarium water and the poor
maintenance conditions.

Argulus sp. is known as fish lice. It parasitizes on both marine and
freshwater fish, and it is an arthropod that may cause infestations
with higher morbidity and mortality under severe infections. The
presence of A. japonicus species was reported in three goldfish in
Texas (33). It was reported that A. foliaceus was found in the same
fish species in Iran (34) and Pakistan (14). It was reported that A.
foliaceus species was found in the skin and gills of an astronaut
fish (Astronotus ocellatus) (7), A. japonicus species was found
in 33% (35) koi fish and 28% in telescope fish (36) in Tirkiye.
One adult Argulus sp. was detected in only one (0.2%) of 502 fish
samples examined in our study. It was considered in our study
that the reason for the low incidence of the agent was recognition
of the agent by the aquarium owners because they could see it
macroscopically and started to struggle as soon as they saw it.

In our study, at least one and at most 6 different parasite species
were found on the infected fish. It was determined that most of
the fish that were positive for parasites were infected with a single
parasite species (28.9%). This was followed by the fish infected
with two (18.3%), three (7.0%), four (5.4%), five (2.8%), and six
(0.4%) different parasite species. Doganay et al. (4) reported in
their study conducted in Ankara that there were fish infected with
at most 5 species at the same time, and they also reported that the
fish they examined were generally infected with a single species
(21.4%). Moyses et al. (24) reported in their study on goldfish in
Brazil that 30% (9/30) of the fish had 2 or 3 parasite species, 40%
(12/30) had 4 parasite species, and 30% (9/30) 5 had multiple
infestations in the gills and/or skin, with one or more parasite
species.

CONCLUSION

Consequently, the rate of parasitic infection was found higher
in the fish examined in our study. The aquarium owners should
pay attention to the cleanliness of the aquarium water in order
to reduce the rate of parasitic infection in fish; when new fish are
purchased, they should be taken from reliable sources, and the
quarantine process should be observed.
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0z

Amag: Kistik ekinokokkoz (KE) Diinya Saghk Orgiitii tarafindan agiklanan ihmal edilmis tropikal hastaliklardan biridir.
Koronaviris hastaligi-2019 pandemisiyle birlikte girilen siirecte bu tir hastaliklarla miicadele daha da zorlagmigtir. Calismamizda
pandemi 6ncesinde ve siirecinde KE indirekt hemaglitinasyon testi (IHA) sayilarini ve sonuglarini degerlendirerek, pandeminin
hastalik tamisi tizerindeki etkileri hakkinda ¢ikarimlarda bulunmay: amagladik.

Yéntemler: Ulkemizde ilk olgunun gériildagi 11 Mart 2020 tarihinden énceki ve sonraki 30 aylik siirecte THA test istem sayilari
ve pozitiflik oranlar geriye doniik olarak degerlendirildi. Istatistiksel analizler SPSS versiyon 23 (SPSS, Chicago, IL, ABD) programi
kullanilarak yapildi.

Bulgular: Pandemi 6ncesinde 1444 ve pandemi déneminde 870 hastaya ait sonu¢ incelenmistir. Pandemiden 6énce %18,49,
pandemi siirecinde 14,6 olarak saptanan IHA pozitiflik oranlari arasindaki fark istatistiksel olarak anlamli bulunmugtur (p=0,016).
Kadin ve erkeklerde pozitiflik oranlari her iki dsnemde de istatistiksel olarak benzer saptanmigtir (pome:O,GZl, Peonea =0,238). IHA
pozitiflik oraninin en fazla saptandifi yas grubu her iki dénemde de 20-39 olup, yas gruplarinin pozitiflik oranlar arasindaki fark
istatistiksel olarak anlamli bulunmusgtur (p<0,001).

Sonug: Pandemi doneminde IHA pozitiflik oraninda anlaml bir azalma géralmustiir. IHA test istem sayisinda belirgin bir dusts
gozlenmesine ragmen, pozitiflik oranlarinda artis saptanmamasi; bazi hastalarda taninin atlanmis olabilecegini veya hastalarin
takiplerinde aksamalar yaganmis olabilecegini diisindirmektedir. Sonug olarak tlkemiz icin énemli bir halk saghg problemi
olan KE miicadelesine bagariyla devam edebilmek adina farkindalik egitimleriyle birlikte erken tani ve dizenli takiplerin 6nemi
vurgulanmaly; laboratuvar-klinik hekimleri aras: iletisim giiclendirilerek testlerin daha etkili kullanilmas: saglanmalidur.
Anahtar Kelimeler: COVID-19, indirekt hemagliitinasyon testi (IHA), kistik ekinokokkoz (KE), pandemi

ABSTRACT

Objective: Cystic echinococcosis (CE) is one of the neglected tropical diseases announced by the World Health Organization. In
the period entered with the Coronavirus disease-2019 pandemic, the fight against such diseases has become even more difficult. In
our study, we aimed to make inferences about the effects of the pandemic on the diagnosis of the disease by evaluating the number
and results of CE indirect hemagglutination test (IHA) before and during the pandemic.

Methods: The number of [HA test requests and positivity rates in the 30-month periods before and after March 11, 2020, when
the first case was seen in our country, were evaluated retrospectively. Statistical analysis was made with SPSS version 23 (SPSS,
Chicago, IL, USA) program.

Results: The results of 1444 patients before the pandemic and 870 patients during the pandemic period were examined. The
difference between IHA positivity rates, which was found to be 18.49% before the pandemic and 14.6% during the pandemic, was
statistically significant (p=0.016). The positivity rates of women and men were found to be statistically similar in both periods
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(Phrore=0-621, P g,
the age groups was statistically significant (p<0.001).

=0.238). The age group with the highest IHA positivity rate was 20-39 in both periods, and the difference between the positivity rates of

Conclusion: A significant decrease was observed in the rate of IHA positivity during the pandemic period. The status of no increase in positivity rates
despite a significant decrease in IHA tests makes us think that the diagnosis may be missed in some patients or that there could be disruptions in their
follow-up. For this reason, in order to continue the fight successfully against CE, which is an important public health problem for our country, early diagnosis
and regular follow-ups should be emphasized with educations, and the laboratory-clinician communication should be strengthened in order to use tests

more efficiently.

Keywords: COVID-19, indirect hemagglutination test (IHA), cystic echinococcosis (CE), pandemic

GIRig

Ekinokokkoz, insanlarda etken Echinococcus spp.nin larval
(metasestod) formlarinin neden oldugu; karaciger ve akcigerler
basta olmak iizere, kemik, bobrek, dalak, kalp, beyin gibi bircok
organin kan yoluyla tutulabildigi; kronik ve sakatlayicr bir
hastaliktir. Etkenin dért tirti olmasina ragmen, insanlardaki
enfeksiyondan daha ¢ok Echinococcus granulosus ve Echinococcus
multilocularis tirleri sorumludur (1). Diger tirler insan icin
daha az patojeniktir ve insanlarda enfeksiyona nadiren neden
olmaktadir (2). Daha yaygin goriilen E. granulosus™un kesin konagi
kopekler iken, ara konagi koyunlar basta olmak tzere otgul
hayvanlardir. insanlara bulas tesadiifi olarak, parazit yumurtasi
ile kontamine olmusg yiyeceklerin iyi yikanmadan tiketilmesi
veya kopek killarinda bulunan yumurtalarin alinmasi sonucu
gerceklesmektedir. Hastaligin tamisinda siklikla  radyolojik
yontemlerden faydalanilmaktadir.  Serolojik  yéntemlerden
indirekt hemagliitinasyon testi (IHA), ELISA ve indirekt
imminofloresan antikor testine genellikle taniya yardima olarak
veya takip amaciyla bagvurulmaktadir (3).

Ekinokokkoz genellikle yoksul topluluklar: etkilemekte ve diger
enfeksiyon etkenleri ile birlikte gérildiginde toplumlari saghk
ve sosyo-ekonomik agidan olumsuz etkilemektedir (4). Hastaligin
gorilme sikligy, iilkeden iilkeye, bélgeden bolgeye belirgin farklilik
gosterse de ortalama olarak her 100.000 kigiden 1-200’tntn
hayatinin bir déneminde etkenle karsilastign bilinmektedir
(5). Hastahigin endemik olarak seyrettigi Orta Asya, Cin, Dogu
Afrika, Peru, Arjantin gibi tlkelerde, %5-10’a varan prevalans
oranlarindan bahsedilmektedir. Diinya Saghk Orgiti (DSO)
dinyada bir milyondan fazla olgu oldugunu ve her yil 19.300
kiginin kistik ekinokokkoz (KE) nedeniyle hayatin1 kaybettigini
bildirmektedir. Guiney Amerika’daki mezbahalarda hayvanlarin
%20-95'inin hastaliktan etkilendigi raporlanmistir (6). Ulkemiz
de ekinokokkoz i¢cin endemik iilkelerden olmasina ragmen,
hastaligin ulkemizdeki prevalans: ile ilgili bilgilerimiz geriye
doniik olarak yapilan ¢alismalarla sinirhidir. Bildirimi zorunlu bir
hastalik olmasina ragmen, bakanliga bildirimlerin gercek sayinin
olduk¢a altinda oldugu dustunilmektedir (7). Gerek dunyada
gerekse tilkemizde bu kadar sik goriilen, ciddi morbiditeler, 6lum
ve ekonomik kayiplara yol acan ekinokokkoz DSO tarafindan ilan
edilmig 20 ihmal edilmis tropikal hastaliktan bir tanesidir (8,9).
Aralik 2019da Cin'de baglayan Koronavirtis hastaligi-2019
(COVID-19) salginy, iilkemizde de ilk olgunun géruldigii 11 Mart
2020 tarihinde kiiresel pandemi olarak ilan edilmigtir. Bu siirecten
itibaren saglik sisteminin tim ilgisinin pandemiyle miicadeleye
aktarilmasi, mevcut diger hastaliklarin ihmal edilmesine neden
olmustur. DSO Nisan 2020°'de ihmal edilmis tropikal hastaliklar
icin uygulanan kitlesel ilag profilaksisi, aktif olgu siirveyansi ve
toplum taramalarinda olugabilecek COVID-19 bulaginin éniine
gecebilmek icin bu uygulamalara ara verme karari almigtir
(10,11). Takip eden siirecte bu hastaliklarin insidansinda ve

mortalite oranlarinda artis saptanmistir (12,13). Oniimiizdeki
bes yillik siirecte insan bagisiklik yetmezligi virtst, tuberkiiloz ve
sitma nedeniyle 6lamlerin sirasiyla %10, %20 ve %36 oranlarinda
artacag: tahmin edilmektedir (14). Ancak literatiir tarandiginda
COVID-19un KE tzerindeki etkisini aragtiran bir c¢aligmaya
rastlanilamamigtir. Pandemi stirecinde hastanelerde COVID-19
tamsinda kullanilan testlere 6ncelik verilmesi nedeniyle
parazitolojik tanisal testler dahil COVID-19 dis1 laboratuvar test
istem sayilarinda azalma oldugu géze carpmaktadir (15,16). Bu
durumun hastaliklarin tanisinin atlanmasina veya takiplerinde
aksamalar yasanmasina neden olacag: diginilmektedir. Biz de
benzer bir gézlemden yola ¢ikarak pandemiden énce ve pandemi
déneminde laboratuvarimiza gelen KE IHA test sayilarini,
pozitiflik oranlarini degerlendirmeyi ve pandeminin KE tanis
tizerindeki olas1 etkileri hakkinda ¢karimlarda bulunmay:
hedefledik.

YONTEMLER

Caligmamizda ilkemizdeki ilk COVID-19 olgusunun goruldugi
11 Mart 2020 tarihinden 6nceki ve sonraki siire¢, IHA sayilar1 ve
pozitiflik ytizdeleri agisindan geriye déniik olarak degerlendirildi.
Ayni hastaya ait birden ¢ok 6rnegin gelmesi durumunda sadece
ilk 6rnek degerlendirmeye alindi. Hastanin negatif ve pozitif
sonu¢larmin olmasi durumunda ise pozitif olan ilk 6rnek
caligmaya dahil edildi.

Hastanemizde KE tams icin serumda antikor saptayan ticari bir
kit (Hydatidose, Fumouze laboratoires, France) kullanilmaktadur.
Test 1/80’den 1/2500'e kadar diliie edilen serum dilisyonlarinda
calisilmaktadir. U tabanh mikroplaklarda dilie edilmis serumlar
lizerine antijenli eritrosit stspansiyonu eklendiginde belirli
bir inktbasyon doénemi sonunda eritrositlerin yer c¢ekimi
etkisiyle kendiliginden ¢ékmesi durumunda kuyucuk negatif,
cokelti olmamasi veya dantela gibi diizensiz ¢okelti olmasi
durumunda ise pozitif olarak degerlendirilmektedir. 1/2500'de
pozitif sonu¢ alinmasi durumunda serum diliisyonu 1/10000'e
kadar ilerletilmektedir. Testin prospektiisine goére; 1/320
ve tUzerindeki degerler pozitif, 1/160 siipheli sonug, 1/80 ve
altindaki degerler negatif olarak raporlanmaktadir. Antikor titresi
1/160 saptandiginda 2-3 hafta sonra istenen yeni bir serum
ornegiyle antikor titresindeki degisim incelenmektedir. Ancak
caligmamizda kargilagtirmalarin kolay yapilabilmesi i¢in 1/160 ve
altindaki degerler negatif kategorisine dahil edilmisgtir.

istatistiksel Analiz

Caligmada nicel veriler i¢cin ortalama + standart sapma, nitel
veriler icin say1 ve ytizdeler verildi. Istatistiksel analizler SPSS
versiyon 23 (SPSS, Chicago, IL, ABD) programi kullanilarak
yapildi. Nicel verilerin kargilagtirilmas: icin verilerin normal
dagilima uygunluguna gore Student’s t-test veya Mann-Whitney
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U testleri; nitel verilerin kargilagtirilmasi i¢in ki-kare ve Fisher’'in
kesin testleri kullanildi. Sonu¢lar %95’lik giiven araliginda, p<0,05
anlamhilik diizeyinde degerlendirildi.

Etik Kurul Onay:

Caligma i¢in Izmir Katip Celebi Universitesi Girisimsel Olmayan
Klinik Aragtirmalar Etik Kurulu'ndan 20/10/2022 tarihli ve 0438
numarali etik kurul onay: alinmigtur.

BULGULAR

Laboratuvarimizda ilkemizde ilk COVID-19 olgusunun
goruldigi 11 Mart 2020 tarihinden 6énceki 30 aylik stire¢ olan 10
Eylil 2017-10 Mart 2020 tarihleri arasinda 840 (%58,16) tanesi
kadinlara, 604 (%41,84) tanesi erkeklere ait 1444 THA 6rnegi
degerlendirilmigtir. Erkeklerin yas ortalamasi 52,76+17,3 iken,
kadinlarinki 52,10+15,5 olup; hastalar yas ortalamalari agisindan
benzer bulunmustur (p=0,442). Pozitiflik orani1 kadinlarda,
erkeklerde ve tim hastalarda sirasiyla %18,93, %17,88 ve %18,49
olarak saptanmugtir. Kadinlar ve erkeklerin pozitiflik oranlar
arasindaki fark istatistiksel olarak anlamh degildir (p=0,631).
Hastalar 0-19, 20-39, 40-59, 60-79, 80 ve iizeri olmak tizere beg
ayr1 yas kategorisine ayrilarak degerlendirilmistir. Pozitiflik orani
en yuksek %31,96 ile 20-39 yas grubunda iken, en dustk %9,8
ile 80 ve tuzeri yas grubunda olup; yas gruplari arasindaki fark
istatistiksel olarak anlamli bulunmustur (p<0,001).

Pandemi stireci olan 11 Mart 2020-11 Eylal 2022 tarihleri
arasindaki 30 aylik dénemde ise 530'u (%60,92) kadin, 3401
(%39,08) erkek olmak tizere toplam 870 hastaya ait érnek
degerlendirilmigstir. Erkeklerin ve kadinlarin yas ortalamas:
sirasiyla51,66+16,65ve 51,54+15,21 olup, istatistiksel agidan fark
bulunmamistir (p=0,914). Kadin hastalarda IHA pozitiflik oran:
%13,40 iken, erkek hastalarda %16,47'dir. Kadin ve erkeklerin

IHA pozitiflik oranlar: arasindaki fark istatistiksel olarak anlaml
degildir (p=0,238). Tum hastalardaki pozitiflik oran1 %14,6'dur.
Yas gruplarmin IHA pozitiflik oranlar karsilastirildiginda en
yiksek pozitiflik orani %30,16 ile 20-39 yas grubundayken,
en dustk pozitiflik oran1 %8,42 ile 60-79 yas grubundadir. Yag
gruplarinin pozitiflik ytzdeleri arasindaki fark istatistiksel olarak
anlamli bulunmustur (p<0,001).

Eylal 2017 ile 2022 tarihleri arasindaki beg yillik siirecte
1370'i (%59,2) kadin ve 944t (%40,8) erkek olmak tizere 2314
hastaya ait 6rnek degerlendirilmistir. Yag ortalamasi erkeklerde
52,37+17,7, kadinlarda 51,88+15,39 olup; istatistiksel olarak
benzer bulunmustur (p=0,478). Kadin hastalarda pozitiflik oram
%16,79, erkek hastalarda %17,37'dir. Cinsiyet gruplar arasinda
pozitiflik oranlar1 agisindan istatistiksel olarak anlamli fark
yoktur (p=0,736). En yiiksek pozitiflik oran1 %31,25 ile 20-39 yas
grubunda, en diistk pozitiflik orani ise %10,14 ile pandemi éncesi
déneme benzer olarak 80 yas ve tizeri hastalardadir (p<0,001).
IHA pozitiflik oranlarinin cinsiyetlere gére degisimi Tablo 1'de,
yas gruplarina gore degisimi ise Tablo 2'de verilmistir.

TARTISMA

Thmal edilmis tropikal hastaliklar; ¢ogunlugu Afrika, Asya
ve Amerika'da 149 tlkede yasayan bir milyardan fazla insam
etkileyen ve her y11 500.000’den fazla insanin 6liimiine neden olan
20 hastaligi kapsamaktadir (8). Bu hastaliklar 6zellikle toplumdaki
yoksul insanlarda goriilen, eski ¢aglardan beri var olan ve her
yil milyarlarca dolar tutarinda ekonomik kayiplara neden olan
hastaliklar: temsil eder (17). Bu grupta toplam 12 adet paraziter
hastalik  bulunmaktadir: Chagas hastaligi, drakunkuliyaz,
ekinokokkoz, gidalarla bulagan trematod enfeksiyonlari, Afrika
uyku hastaligy, leysmanyoz, lenfatik filaryoz, onkoserkiyaz,
skabiyez, sistozomiyaz, topraktan bulasan helmintler, tenya ve

Tablo 1. IHA pozitiflik oranlarinin cinsiyetlere gére dagilimi

Cinsiyet
Toplam n (%)
Kadin n (%) Erkek n (%)
Yillar Pozitif Toplam Pozitif Toplam Pozitif Toplam
159 840 108 604 267 1444
2017-2020 (18,93) (58,17) (17,88) (41,83) (18,49) (100)
71 530 56 340 127 870
2020-2022 (13,40) (60,92) (16,47) (39,08) (14,60) (100)
Toplam 230 1370 164 944 394 2314
P (16,79) (59,20) 17,37) (40,80) (17,03) (100)
IHA: Indirekt hemagliitinasyon testi

Tablo 2. IHA pozitiflik oranlarinin yas gruplarina gére dagilimi

2017-2020 2020-2022
Yas araliklar1 Pozitif n (%) Toplam n (%) Pozitif n (%) Toplam n (%)
0-19 8(24,24) 33 (2,29) 2 (16,67) 12 (1,38)
20-39 93 (31,96) 291 (20,15) 57 (30,16) 189 (21,72)
40-59 92 (15,44) 596 (41,27) 42 (11,48) 366 (42,07)
60-79 69 (14,59) 473 (32,76) 24 (8,42) 285 (32,76)
80 ve iizeri 5(9,8) 51 (3,53) 2(11,11) 18 (2,07)
Toplam 267 (18,49) 1444 (100) 127 (14,60) 870 (100)
THA: Indirekt hemagliitinasyon testi
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sistiserkozlar (8). Son 20 yildir DSO bu hastaliklarla miicadele
etmek icin kitlesel ila¢ profilaksisi ve toplum taramalari gibi
kampanyalar diizenlemektedir. 30 Ocak 2020'de gerceklestirilen
1. Dinya thmal Edilmis Tropikal Hastaliklar Guni'nde,
uygulanan politikalarin tum dinyayr kapsamasi gerektigi
vurgusu yapimistir. Ayrica DSO éntimiizdeki 10 yillik siiregte
paraziter hastaliklarin kontrol altina alinmasini, hatta miimkinse
eliminasyonunu hedeflemis olup, bunun i¢in tanisal testlerin
6nemini vurgulamistir (11). Ancak COVID-19 pandemisinin
baglamastyla birlikte DSO, pandemi bitene kadar ihmal edilmis
paraziter hastaliklarla ilgili uygulamalari bir kenara birakarak, tiim
ilgisini pandemiyle miicadeleye yoneltmistir (10). Bu durumun
paraziter hastaliklarin gorilme sikhigi ve mortalite oranlar
uzerinde olumsuz etkileri olacag: agiktir. Sitma ¢aligmalarinda
miicadeledeki bu duraksamanin sitma miicadelesinde elde
edilen bagsarilarda gerilemeye yol actigni gosterilmistir. Sitma
caligmalarinda, bu duraksamanin sitma miicadelesinde elde edilen
basarilarda gerilemeye yol a¢tigr goésterilmistir (12). Yine benzer
olarak kitlesel ila¢ profilaksi uygulamasina ara verilmesinin,
sistozomiyaz i¢in konulan hedeflere ulagmada ortalama iki
yillik bir gecikmeye neden olacag: hesaplanmigtir (13). Literatir
tarandifinda pandeminin ekinokokkoz tzerindeki etkilerini
aragtiran bir caligmaya rastlanmamigstir. Biz de calismamizda
buradan yola ¢ikarak ihmal edilmis tropikal hastaliklardan biri
olan ekinokokkoz tanisinda kullanilan [HA testinin pandemiden
6nce ve pandemi dénemindeki sonuglarini degerlendirmeyi
amacladik.

Pandemi siirecinde KE IHA testi istem sayilarinda belirgin bir
azalma gérilmiistir. Pandemi 6ncesi dénemde %18,49 saptanan
IHA pozitiflik orani, pandemi déneminde %14,6'ya gerilemistir
ve aradaki fark istatistiksel olarak anlamli bulunmugtur
(p=0,016) (Grafik 1). THA test istem sayisinda belirgin bir
disiis goézlenmesine ragmen, pozitiflik oranlarinda artig
saptanmamasi; bazi hastalarda tanmin atlanmis olabilecegini
veya hastalarin takiplerinde aksamalar yagsanmig olabilecegini
diigtindiirmektedir. Bu durum 6zellikle kadin hastalarda daha
belirgin olarak géze carpmaktadir. Pandemi 6ncesi dénemde genel
literatiirle uyumlu olarak pozitiflik orani kadinlarda yiiksek iken
(18,19), pandemi stirecinde erkeklerde daha yiiksek saptanmigtir.
Kadinlarda pozitiflik oran1 %18,93’ten, %13,4%¢ gerilemis olup
(Grafik 1), aradaki fark istatistiksel olarak anlamli bulunmustur
(p=0,008). Bu durum bize hastalikla miicadele etmek i¢in yol

2017-2020 2020-2022

W Kadin EErkek ®EToplam

Grafik 1. IHA pozitiflik oranlarinin yillara gére degisimi

[HA: Indirekt hemagliitinasyon testi

haritas: ¢izerken hedef popilasyonda kadinlarin 6n planda yer
almasi gerektigini dusundirmektedir. Calismamizda pandemi
déneminin IHA pozitiflik oraninin en fazla goruldugii yas grubuna
ise etkisi olmadig1 gorillmektedir. En yitksek pozitiflik oranina
sahip yas grubu hem pandemi éncesinde ve hem de pandemi
sirecinde 20-39 olarak saptanmistir. Literatiir tarandiginda
calismalarda pozitifligin en fazla saptandifi yas grubunun
degiskenlik gosterdigi gériilmektedir. Bazi ¢aligmalar pozitifligin
40 yas tzerinde daha fazla gorulduginu belirtirken (20-22),
bazi ¢alismalar da 20-40 yas araligini isaret etmektedir (19,23).
Caligmamizda THA pozitiflik oraninin 20-39 yas grubunda daha
yitksek saptanmasi, hedef popiilasyon belirlenirken yol gosterici
olacaktir. KE'nin uzun olan inkiibasyon suiresi digiinildiigunde,
hastaligin 20-39 yas grubunda ortaya ¢ikmasi i¢in, etkenin viicuda
cocukluk/genclik ¢aginda alinmig olma ihtimali yiiksektir. Bu
durumda okullardaki derslere entegre edilecek el ytkama ve gida
hijyeni aligkanlhigini kazandirmaya yénelik egitimlerle hastaliktan
korunmada basarili sonuclar alinabilecegi dusintlmektedir.
Ayrica yine toplum taramalari planlanirken gen¢ popilasyonun
hedeflenmesi erken tani konmasi ve sagkalimin artirilmasi
agisindan faydali olacaktir. IHA pozitiflik oranimin en digiik
saptandigi yas grubu pandemi éncesinde 80 yas ve tizeri hastalar
iken, pandemi stirecinde degiserek 60-79 yas aralifindaki hastalar
olmugtur.

SONUC

Caligmamizda COVID-19 siirecinde pek ¢ok hastalikta oldugu
gibi, KE hastalarinin tan: ve takiplerinde de gecikmeler yasandig:
gorilmektedir. Hastalarda taninin gecikmesi veya takiplerin
aksamas: ekinokokkoz kaynakli morbidite ve mortalitenin
artisina yol acacaktir. Bu nedenle tlkemiz i¢in énemli bir halk
saglhigi problemi olan KE miicadelesine basariyla devam edebilmek
i¢cin ¢ocuklar ve gencler basta olmak tzere topluma yénelik
duzenlenen egitimler ile halk bilin¢glendirilmelidir. COVID-19
nedeniyle tan ve takipte gorillen aksakliklarin telafi edilebilmesi
adina hastalikla ilgili brogtrler hazirlanmali, kampanyalar
duzenlenmeli ve hastalikla miicadele toplumsal bir harekete
dontgmelidir. Ayrica laboratuvar-klinik hekimleri aras: iletigim
giiglendirilerek hastaligin ayiric tanida akla gelmesi saglanmali ve
testin istem-yorumlama-tekrarlama algoritmalar: olusturularak
testin akilci kullanimina katkida bulunulmalidir.

* Tesekkiir: Makalenin dizayni ve tablolarin olugturulmasinda
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ABSTRACT

Objective: Scabiosis, the infestation of the skin with Sarcoptes scabiei, is a neglected tropical disease, with at least 200 million
people being infested with the parasite at any time. It is estimated that scabies is responsible for 0.07% of the total burden of
disease worldwide. Objective of this study is to perform a scientometric analysis of S. scabiei literature using the Web of Science
Core Collection database for the years 1981-2020.

Methods: All documents indexed between 1981 and 2020 in scabies literature were analyzed by using a search string including
keywords of “scabies”, “Sarcoptes scabiei” and “S. scabiei” in Web of Science Core Collection database. We excluded all materials

including data on the bacterium species named Streptomyces scabies and Streptomyces scabiei.

Results: Overall, 2,933 articles were retrieved on scabies, 66.3% of which were original article. With 663 publications the USA
was the most productive country, while The International Journal of Dermatology was the journal with the highest number of
publications on scabies. Half of the most productive institutions and seven of the top ten prolific authors were also from Australia.
The National Health and Medical Research Council of Australia was the most supportive funding agency. With 4,706 citations,
2020 was the year with most references on scabies. The most cited publication was “The Global Burden of Skin Disease in 2010:
An Analysis of the Prevalence and Impact of Skin Conditions” by Hay et al. in the Journal of Investigative Dermatology with a
total of 565 citations. The most collaborative country was Australia and the most cooperative institution was the University of
Melbourne.

Conclusion: The majority of the studies were done in a given country while multicenter studies are very rare. It is recommended
that more studies should be conducted on scabiosis in developing countries where the problem of scabies is the biggest.
Keywords: Sarcoptes scabiei, scabies, scientometric evaluation, bibliometrics

0z

Amag: Uyuz, derinin Sarcoptes scabiei ile enfestasyonudur. Herhangi bir zaman diliminde en az 200 milyon insan bu parazit
tarafindan enfeste edilmekte olup, kiiresel 6neme sahip ihmal edilmis bir tropikal hastaliktir. Uyuzun diinya ¢apindaki toplam
hastalik yiikiiniin %0,07’sinden sorumlu oldugu tahmin edilmektedir. Bu ¢alismanin amaci; 1981-2020 yillar1 icin Web of Science
Core Collection veritabanim kullanarak uyuz etkeni S. scabiei ile ilgili literatiiriiniin scientometrik analizini yapmaktir.
Yontemler: Web of Science Core Collection veritabaninda “scabies”, “Sarcoptes scabiei” ve “S. scabiei” anahtar kelimelerini iceren
bir arama dizisi kullanarak, uyuz literatiirinde 1981-2020 yillar1 arasinda indekslenen tiim belgeler analiz edilmistir. Streptomyces
scabiei adli bakteri tiirleri hakkindaki veriler aragtirmanin kapsamina alinmamigtir.
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Bulgular: Genel olarak, uyuzla ilgili 2,933 makale isleme alindi ve bunlarin %66,3’ii orijinal makaleydi. Alt1 yiiz altmmsg ti¢ yayin ile ABD en tretken iilke
olurken, The International Journal of Dermatology uyuz konusunda en fazla yayina sahip dergi oldu. En iiretken kurumlarin yarisi ve en iiretken on yazarin
yedisi de Avustralya'dandi. En ¢ok atif alan yayin, Journal of Investigative Dermatology’'de toplam 565 atif ile Hay ve ark.’nin yayinladig: “The Global Burden
of Skin Disease in 2010: An Analysis of Prevalence and Impact of Skin Conditions” olmustur. En igbirlikci tilke Avustralya ve en igbirlik¢i kurum Melbourne

Universitesi idi.

Sonug: Calismalarin ¢ogu belirli bir tilkede yapilmis olup ¢ok merkezli calismalar olduk¢a nadirdir. Uyuz sorununun en ¢ok gérildugi gelismekte olan

iilkelerde bu konuda daha fazla ¢alisma yapilmasi énerilir.

Anahtar Kelimeler: Sarcoptes scabiei, skabies, uyuz, scientometrik degerlendirme, bibliometric

INTRODUCTION

Scabiosis is the infestation of the skin with the itch mite, Sarcoptes
scabiei. It is a neglected tropical disease of global significance,
with at least 200 million people being infested with the parasite
at any time. It has been estimated that scabies is responsible for
0.07% of the total burden of disease worldwide. This ectoparasite
was held responsible for >0.21% of disability-adjusted life years
from all conditions studied by Global Burden Disease in 2015 and
ranked in the 101° place (1).

Depending on the country or population examined, the prevalence
of scabies ranges between 0.2% and 71%, while it mostly affects
people living in humid and hot areas such as in Central and South
America (2-8).

The prevalence of scabies among children from low-income
countries ranges between 0.2% and 24% while in endemic tropical
regions the prevalence is estimated between 10-25% and in the
Pacific region as high as 50% (9). Scabies prevalence in Aboriginal
and Torres Strait Islander children in Australia is estimated to be
as high as 33%, while this population group also have very high
rates of secondary complications such as impetigo, rheumatic
heart disease and post-streptococcal glomerulonephritis (10). A
total of 34% of Aboriginal and Torres Strait Islander Australians
are under the age of 18 years, compared with just 18% of non-
Aboriginal Australians. This younger age profile likely contributes
to the high prevalence of scabies among those children as there is
a higher risk of transmission due to poor hygienic conditions and
lack of social distancing (11).

In American Samoa, located in the South Pacific Ocean, 1,139
children with scabies (incidence 29.3/1.000 children aged <14
years) were identified during the years 2011-2012. Overall, 53%
of the children has a bacterial superinfection while 15.3% had one
or more re-infestations (9).

Scabies may also cause emotional and social problems. In
the Fortaleza slams, capital of Ceara State, Brazil, a modified
dermatology life quality index was used to assess the quality of life
in 58 children with scabies. Overall, 46.6% of the children had the
feeling of shame, 29.3% dressed differently, 36.8% restricted their
leisure activities, 17.9% felt social exclusion, 25% stigmatization
and 26.3% teasing by other children, when girls perceived more
restrictions than boys (12).

Scabiesishoweveralso a publichealth issue in developed countries,
especially among immunocompromised, disabled individuals and
residential and nursing care home residents. In Europe, outbreaks
occurred in a further education college for persons with learning
disabilities, in a school for children with learning disabilities, in a
workshop for handicapped children, in a day care center, and in a
kindergarten (13,14).

In humans, the variety var. hominis usually burrows in the
interdigital areas of the hands, wrists, feet and ankles, around the

nipples in females and on the penile shaft in males. The antigens
of the mites elicit a pruritic hypersensitivity reaction 3-6 weeks
after the initial infestation. A polymorphic papular rash can be
seen, especially in areas such as the waist, thighs, lower buttocks,
lowerlegs, ankles and wrists. The damage done to the skin through
scratching could lead to superinfections with pathogenic bacteria
such as Streptococcus pyogenes and Staphylococcus aureus, as a
result of which sepsis, indirect effects on renal and cardiovascular
complications can develop, leading sometimes even to death
(7). Ordinary scabies is characterized by a low number of mites
(usually less than 15 per patient), while the crusted scabies is a
rather rare form of the disease characterized by the presence of
thousands of mites. The latter is a hyperkeratotic skin condition
with formation of thick and scaly crust and involves face, eyelids,
neck, and scalp, when mites can also be found under the hand
nails of the affected subjects, and secondary infections are
common (2,3,15,16).

Sarcoptic mange is known from over 100 domestic and
wild mammal species, and also in these cases the clinical
symptoms depend on the immune status of the host animal.
Immunocompetent animals usually develop strong type I and
IV hypersensitivity reactions while they are infested with a low
number of mites. However, with the time the skin becomes
thickened, greyish in color and it is characterized by a marked
eosinophilia in epidermis and dermis accompanied with an
extensive alopecia. Immunocompromised animals develop a
general hyperkeratosis with a large number of mites and an
underlying chronic dermal inflammation (17).

Scientometrics also known as bibliometrics and as “science of
science” is a popular statistical branch providing information on
publication trends and patterns in a certain academic area (18).
Scientometric studies reveal holistic evaluation on productivities
of the authors, institutions and countries producing academic
documents. Although scabies is a common disease and there has
been an increasing interest in scientometrics in the last decades,
only few publications exists on the scientometric assessment on
scabies literature (19,20). This study aims to perform a holistic
analysis of scabies literature.

METHODS

We analyzed all documents indexed between 1981 and 2020 in
scabies literature by using a search string including keywords
of “scabies”, “Sarcoptes scabiei” and “S. scabiei” in Web of Science
(WoS) Core Collection database. We chose WoS database since
it was reported that it was the most reliable source in academic
literature evaluation (21). We excluded all materials including
data on the bacterium species named Streptomyces scabies and
Streptomyces scabiei.



Turkiye Parazitol Derg 2023;47(3):171-8

Mumcuoglu et al. Scientometric Evaluation of the Itch Mite 173

Statistical Analysis

For statistical analysis of data for percentages, frequencies and
trend analysis MS Office Excel 2020 were used. The info map
revealing countries producing scabies publications was generated
in a free web source titled Paintmaps (22). All literature data of
the indexed documents were downloaded from WoS database
using the export option for scientometric network analysis and
text files were created to be processed in VOSviewer literature
analyze section. Scientometric network images were created by
using VOSviewer version 1.6.11 (www.vosviewer.com, Centre
for Science and Technology Studies, Leiden University, The
Netherlands) (23).

Ethical approval and patients’ consents are not needed for this
research since neither human nor animal included.

RESULTS

General Features of the Literature

Our main search with the keyword string retrieved 2,933 articles,
806 of which were open access documents. The most indexed
article type was original article (66.3%) followed by letter, review,
and editorial material (9.3, 8.4 and 6.7%, respectively; Table 1).
The most studied areas were Dermatology, Infectious Diseases,
and Internal Medicine (34.7, 12.1 and 11.9%, respectively; Table
1). English was the main language of the literature covering 87.6%
of all publications followed by German, French and Spanish (4.5,
4.4 and 1.6%, respectively).

Only one item was indexed under the topic “Scabies” in the WoS
Core Collection between 1975 and 1979, which was a poetry titled
“Scabies” and published in 1977 in Malahat Review. In 1981 there
were 24 documents in WoS database and the year in which the
most papers were published was recorded as 2020 with 233 items
(Figure 1). We chose 1981 as the starting year for our study since
we examined four decades of medical literature on the topic of
scabies.

Productivities of Countries, Source Titles, Authors
and Institutions

The USA was the most productive country with 663 documents
(22.6%) followed by Australia, France, Germany, the United
Kingdom (UK) and India (11.9, 8.2, 6.7 and 6.4%, respectively;
Figure 2). Scabies articles were produced all over the world
except in the majority of countries in Africa (Figure 3). The
most contributor source titles were International Journal of
Dermatology, Journal of The American Academy of Dermatology
and British Journal of Dermatology (n=101, 97 and 70 items,
respectively: Table 1). The most prolific author was Currie BJ from
Australia with 59 papers (Table 1). Half of the most productive
institutions were from Australia and seven of the top ten prolific
authors were also from Australia (Table 1).

National Health and Medical Research Council of Australia,
United States Department of Health Human Services and
National Institutes of Health (USA) were the most supportive
funding agencies (n=77, 68 and 58 studies, respectively).

Citation Analysis

H-index of scabies literature between 1981 and 2020 was
calculated as 77 and total number of citations was 43,873
(25,830 without self-citations). Average citations per item were

noted as 14.96. Top year according to citation number by year
was 2020 with 4,706 records. The most cited document of scabies
literature was an original article titled “The Global Burden of Skin
Disease in 2010: An Analysis of the Prevalence and Impact of Skin
Conditions” by Hay et al. (24) published in 2014 in the Journal of
Investigative Dermatology with a total of 565 citations (Table 2)
(1-3,24-30).
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Table 1. Top ten document types, research areas, source titles, authors and organizations in scabies literature between 1981 and 2010

Document type Number %*

Original article 1,944 66.280

Letter 272 9.274

Review 247 8.421

Editorial material 197 6.717

Meeting abstract 166 5.660

Note 57 1.943

Proceeding paper 57 1.943

Book chapter 37 1.262

News 7 0.239

Biographical item 3 0.102

Research area

Dermatology 1,019 34.743

Infectious diseases 356 12.138

Internal medicine 349 11.899

Occupational health 270 9.206

Parasitology 235 8.012

Veterinary sciences 223 7.603

Tropical medicine 220 7.501

Pediatrics 172 5.864

Pharmacology 113 3.853

Immunology 112 3.819

Journal name

International Journal of Dermatology 101 3.444

Journal of The American Academy of Dermatology 97 3.307

British Journal of Dermatology 70 2.387

PLOS Neglected Tropical Diseases 65 2.216

Annales de Dermatologie et de Venereologie 59 2.012

Hautarzt 56 1.909

Pediatric Dermatology 55 1.875

American Journal of Tropical Medicine and Hygiene 49 1.671

Archives of Dermatology 39 1.330

Journal of Dermatology 37 1.262

Author Institution Country Number %
Currie BJ Royal Darwin Hospital Australia 59 2.012
Fischer K Queensland Institute of Medical Research Australia 56 1.909
Chosidow O Paris-Est Créteil University France 47 1.602
Steer AC Murdoch Children’s Research Institute Australia 44 1.500
Walton SF University of the Sunshine Coast Australia 44 1.500
Arlian LG Wright State University USA 39 1.330
Morgan MS Wright State University USA 33 1.125
Romani L University of New South Wales Australia 30 1.023
Engelman D University of Melbourne Australia 29 0.989
Kemp DJ Queensland Institute of Medical Research Australia 28 0.955
Organizations Country Number K
Charles Darwin University Australia 119 4.057
Menzies - School of Health Research Australia 119 4.057
QIMR Berghofer Medical Research Institute Australia 114 3.887
Assistance Publique - Hopitaux de Paris France 91 3.103
University of Melbourne Australia 77 2.625
University of London UK 65 2.216
University of California System USA 64 2.182
University of Queensland Australia 59 2.012
Murdoch Children’s Research Institute Australia 58 1.977
Wright State University USA 50 1.705
Total 2.933 100

*Total percentage may exceed 100% because certain items were included in more than one category, UK: United Kingdom, USA: United States of America
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Scientometric Networks

The most indexed keywords were “scabies”, “Sarcoptes scabiei”,
“ivermectin”, “permethrin”, “crusted scabies” and “epidemiology”
(Table 3). Scientometric network analysis of keywords revealed a
starburst pattern that the keyword of “scabies” centered in (Figure
4). The most collaborative countries were Australia, the USA, the
UK, France, and Germany (Figure 5). It was noted that top five
cooperative institutions were from Australia, i.e., University of
Melbourne, Charles Darwin University, University of Queensland,
Menzies - School of Health Research, and Murdoch Children’s
Research Institute (Figure 6).

DISCUSSION

In the present study using the Web of Science Core Collection
database 2,933 articles were detected. A search by Google Scholar
using the words “Sarcoptes scabiei” gave 16,900 hits (17,300 when

not in brackets), while the number of publications on this subject
in PubMed was 1,218 and 1,220 when used in brackets and
without, respectively.

Romani et al. (30) searched Medline, Embase, and LILACS for
the years 1985-2014 regarding the prevalence of scabies and
impetigo, and found 2.409 articles, 48 of which were relevant for
their analyses. With the exception of North America to which no
data were available, scabies prevalence was between 0.2-71.4%.
With the exception of Europe and Middle East the prevalence of
scabies was >10%, while it was highest in the Pacific and Latin
American regions. More children than adolescents and adults were
infested with scabies, who also showed the highest percentages
of impetigo, when the highest prevalence (49.0%) was seen in
Australian aboriginal communities.

Bansal (19) using the PubMed retrieved 1,460 articles relevant
to scabies between the years 2001 and 2015. The number of
publications on scabies increased from 95 in 2001 to 137 in 2015.

Table 2. The ten most cited manuscripts in scabies literature between 1981 and 2020 (1-3,24-30)

T A Gt
Article Author Journal ° tal. verage citations
citation per year
The global burden of skin disease in Journal of Investicative
2010: An analysis of the prevalence | Hay et al. 2014 (24) & 565 70.63
. . e Dermatology

and impact of skin conditions
Scabies and pediculosis Chosidow, 2000 (25) Lancet 265 12.05
Scabies Chosidow, 2006 (2) New England Journal of Medicine | 252 15.75
The treat.ment of scabies with Meinking et al. 1995 (26) New England Journal of Medicine | 230 8.52
ivermectin
Sf:ab1es: A ubiquitous neglected skin Hengge et al. 2006 (27) Lancet Infectious Diseases 215 13.44
disease
Problems in diagnosing scabies, a
global disease in human and animal | Walton & Currie, 2007 (28) Clinical Microbiology Reviews 200 13.33
populations
Scabies Heukelbach & Feldmeier, 2006 (3) | Lancet 199 12.44
Global skin disease morbidity and
mortality an update from the Global | Karimkhani et al. 2017 (1) JAMA Dermatology 192 38.4
Burden of Disease Study 2013
Crusted scabies: clinical and
immunological findings in seventy- | p 1o ot 21 2005 (29) Journal of Infection 191 11.24
eight patients and a review of the
literature
Prevalence of scabies and impetigo . . .

. . . Romani et al. 2019 (30) Lancet Infectious Diseases 177 25.29
worldwide: a systematic review

Table 3. The 20 most used keywords in scabies literature. Keyword (total link strength)

1. Scabies (372) 11. Dermoscopy (21)

2. Sarcoptes scabiei (116) 12. Mite(s) (19)

3. Ivermectin (73) 13. Diagnosis (17)

4. Permethrin (51) 14. Skin (14)

5. Crusted scabies (39) 15. Lindane (13)

6. Epidemiology (35) 16. Dog (12)

7. Children (23) 17. Impetigo (12)

8. Pruritus (23) 18. Atopic dermatitis (11)
9. Prevalence (22) 19. Norwegian scabies (11)
10. Sarcoptic mange (22) 20. Outbreak (11)
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With 46 articles, Veterinary Parasitology topped the list of
journals with the highest number of publications on scabies,
followed by International Journal of Dermatology (27 articles)
and Pediatric Dermatology (25 articles), while the first six most
prolific authors on scabies were from Australia (B.J. Currie, S.F.
Walton, K. Fischer, JS McCarthy, D.C. Hold and D.J. Kemp).
Singh et al. (20) using the Scopus Database for the years 2009-
2018, found 2,268 publications on scabies, most of them coming
from USA, followed by India, Australia, UK and France. The
most cited articles were published in the Lancet and Journal
of Investigative Dermatology. The top 5 organizations were
from Australia. Top authors contributing in this field include O.
Chosidow with 28 publications, followed by K. Fischer B.J. Currie
and A.C. Stier. Among the top scorer countries, the US and the
UK has maximum collaboration of six and five countries each,
towards scabies research.

Using Medline, Embase, WoS and Scopus, Rinaldi and Porter (31)
found 353 publications on mass drug administration for endemic
scabies, 12 of which was used for the evaluation of their study.

A systematic search of the databases CAB Direct, PubMed, Scopus,
WoS, Embase, and Discovery revealed 2,205 publications on the
treatment of sarcoptic mange in wildlife. Using Endnote X6 to
remove the duplicates, 1.687 publications remained, 28 of which
were relevant for the study (32).

To evaluate the cost-effectiveness of scabies interventions and
using PubMed, Medline, Embase, CINAHL, and the Cochrane
Library for the years 2000-2017, van der Linden et al. (7)
identified 821 articles, 30 of which were include in their study.
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Using Medline, Embase and Cochrane databases for the years
1946-2013, Thompson et al. (33) identified 239 articles regarding
the diagnosis of scabies in therapeutic trials.

When the number of publications is evaluated by years, a linear
increase from 1981 to 2020 can be seen, which in agreement
with a scientometric analysis done with house dust mites and
hirudotherapy (18,34).

With the exception of India and Brazil, the highest number of
publications were done by scientists from developed countries
such as USA, Australia, France, Germany, UK, Spain and Japan,
which is in agreement with publications done on house dust mites
(39).

The fact that Australia is leading in all aspects of scabies
publications seems to be related to the fact that the infestation
rate with scabies in the indigenous people of this continent is
very high and accordingly a lot of attention has been paid to this
ectoparasitosis (35,36).

Overall, it can be said that scientometric analysis using different
databases, different years and keyworks can give different results,
including the most prolific countries, authors and journals.

As limitations of the study, it could be indicated that publications
from PubMed, Google Scholar, and Scopus were not included.
In addition, WoS database uses only journals with high impact
factors. It might be that some publications were included more
than once, however it should be also noted that WoS is one of the
most reliable databases (37,38).
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CONCLUSION

The majority of the studies were done in a given country while
multicenter studies are very rare. It is recommended that more
studies should be conducted on scabiosis in developing countries
where the problem of scabies is the biggest.
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0z

Amag: Orta ve Dogu Karadeniz Bélgesi illerinden Ordu, Giresun, Trabzon ve Rize'de evlerde ev tozu akarlarinin tespit edilmesi ve
Dermatophagoid tiirlerden D. pteronyssinus ve D. farinae’ye ait antijenlerinin aragtirilmas: amaciyla yuratilmistir.

Yontemler: Yataklardan temin edilen toz 6rnekleri hem mikroskobik hem de antijenik incelemeye tabi tutulmugtur. Mikroskobik
inceleme i¢in laktik asit yontemiyle hazirlanmig 6rnekler 151k mikroskobunda (10x, 40x) degerlendirilmistir. Antijenik inceleme D.
pteronyssinus ve D. farinae’ye ait Der p 1 ve Der f 1'in ELISA testi ile aragtirlmasiyla yapilmustir.

Bulgular: Mikroskobik incelemede toz érneklerinin %90,3’ii pozitif degerlendirilmis ve 149 adet akar tespit edilmistir. D.
pteronyssinus %74, D. farinae %13, Dermatophagoides spp. gelisim formlar1 %5, Cheyletus spp. %1, E. maynei %1, C. arcuatus %1,
T. putrescentiae %1, L. destructor %1 ve tamimlanamayanlar %3 oraninda belirlenmistir. Der p 1 antijeni %93, Der f 1 antijeni ise
%84,7 oraninda tespit edilmigtir. Bir gram yatak tozunda saptanan en yiiksek antijen miktar1 Der p 1 i¢in 1,272 pg, Der f 1 i¢in ise
0,482 g belirlenmistir.

Sonug: Calismanin yiritildigi illerde akar turleri ve dagilimlar: arasinda fark gézlenmemistir (p<0,05). Dermatophagoides spp.
popiilasyonunun %93’iini olusturmustur. Depo/gida akarlarinin disitk (%4) oranda bulunmasinin zeminlerden 6rnek alinmamig
olmasiyla ilgili oldugu, iiman ve nemli bélgelerde akarlarin aktivitesi yil boyunca seyrettigi icin yataklarda antijen birikiminin
6nemli olabilecegi, antijen testlerinin akar tespitinde kullanilan mikroskobik yéntemlere ek olarak, akar alerjen yiiklerinin
ayrintili degerlendirilmesinde alternatif bir yontem olarak kullanilabilecegi ve duyarh kisilerin yasadig1 ortamlar agisindan bu
teshis yonteminin dikkate alinabilecegi dusiiniilmektedir

Anahtar Kelimeler: D. pteronyssinus, D. farinae, Der p 1, Der f 1, Karadeniz Bélgesi

ABSTRACT

Objective: This study was carried out to detect house dust mites in houses and to investigate group 1 antigens of Dermatophagoid

species in Ordu, Giresun, Trabzon and Rize provinces of the Central and Eastern Black Sea Region.

Methods: Dust samples obtained from the beds were subjected to both microscopic and antigenic examination. Samples prepared
by the lactic acid method for microscopic examination were evaluated under a light microscope. Antigenic analysis was performed
by investigating Der p 1 and Der f 1 belonging to D. pteronyssinus and D. farinae by ELISA test.

Results: 90.3% of the dust samples were evaluated positive by microscopic examination (10x, 40x) and 149 mites were detected.
D. pteronyssinus 74%, D. farinae 13%, Dermatophagoides spp. growth forms 5%, Cheyletus spp. 1%, E. maynei 1%, C. arcuatus 1%, T.
putrescentiae 1%, L. destructor 1% and unidentified mites were detected at the rate of 3% respectively. Der p 1 antigen was detected
in 93% and Der f 1 antigen in 84.7%. The highest amount of antigen detected in one gram of powder was 1,272 pg for Der p 1 and
0,482 pg for Der f 1.

Conclusion: No difference was observed between mite species and distribution in the provinces where the study was conducted
(p<0.05). Dermatophagoides were found in 93% of the population. The low (4%) rate of storage/food mites is related to the fact
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that samples were not taken from the floors. Antigen accumulation may be important in the beds since the activity of the mites is observed throughout the
year in temperate and humid regions. It is thought that this diagnosis method can be used and can be taken into account in terms of the environments in

which sensitive people live.
Keywords: D. pteronyssinus, D. farinae, Der p 1, Der f 1, Black Sea Region

GiRiS

Ev tozu akarlari, Acarina dizisinin Glycyphagoidea, Acaroidea
ve Analgoidea ust ailelerinde yer alan, dort cift ekstremiteli
mikroskobik eklem bacakli canlilardir. Dermatophagoides ve
Euroglyphus soyu diinya genelinde gériilmekle beraber Blomia
tropikal bélgelerde baskin olan soydur (1,2). Cogunlukla yatak,
hali, kilim ve kumas kapli mobilyalarda bulunmalar1 ve ev
tozunda da tespit edilebilmeleri nedeniyle ev tozu akar1 olarak
isimlendirilirler. Hububat, un, kuru yemis ve peynir gibi gida
maddelerinden kaynaklananlar gida/depo akar: olarak tanimlanir
ve bunlar da ev tozunda bulunabilir (1). Glycyphagus, Tyrophagus,
Acarus, Suidasla, Lepidoglyphus, Chortoglyphus soylari bu grupta
yer alir. Ayrica Cheyletiella malacensis ve C. eruditus gibi tiirlere de
rastlanilabilir (1,3-5).

Bu canlilarin astim gibi alerjik hastaliklan tetikledigi fikri ilk
kez 1922 yilinda Giocomo R. Ancona’ya atfen Fernandez-Caldas
ve ark. (6) tarafindan ifade edilmistir. Antijenlerin ev tozundan
kaynaklandigini ise 1968'de Pepys J’ye atfen Spieksma ve Dieges
(7) bildirmis ve sonrasinda Voorhorst ve ark. (8) da ev tozundaki
ana antijen kaynaginin akarlar oldugunu dogrulamislardir.
Akarlarda ginumiize kadar digky, tukaruk salgis;, katikal
partikilleri, dermis hiicreleri ve yumurtalarindan kaynakl 22
onemli alerjen grubu tespit edilmistir. Tki 6nemli ev tozu akar
turtt olan Dermatophagoides pteronyssinus ve Dermatophagoides
farinae’denkaynakli Derp 1ve Derf1antijenleri Grup I olarak kabul
edilenler i¢inde yer almaktadir (9,10). Ortama karigip havada bir
siire asili kalabilen bu yapilar kontak yolla, solunumla ve sindirim
sistemiyle etkilesmekte, atopik dermatit, konjonktivit, alerjik
rinit ve astim gibi hastaliklarin gelisimini tetikleyebilmekte,
duyarh kisilerde anafilaksiye neden olabilmektedir (11,12).
Tovey ve ark. (13) bir akarin giinde 20-40 parcacik salgiladigini,
bunlarin %90’ 1mnin digkilarindan kaynaklandigim ve yaklagik 0.1-
10 ng’lik kisminin ise Grup I alerjeni oldugunu bildirmislerdir.
Arlian ve ark. (14) ise Gram-tozda bulunan 2 pg grup I antijenin
predispoze kisiler icin risk faktéri olusturduguna, bunun 10
pg’ye ¢ikmasi durumunda ise alerjik reaksiyonlan tetiklendigine
dikkat ¢ekmiglerdir. Yasamin erken dénemlerinde yiiksek oranda
bu antijenlere maruz kalmanin da duyarhlik gelisimine neden
olabilecegi ifade edilmistir (15,16).

Bu calismada, Orta ve Dogu Karadeniz Bélgesi illerinden Ordu,
Giresun, Trabzon ve Rize'deki evlerin yataklarinda ev tozu akar
turlerinin aragtirilmasi ve ayni zamanda D. pteronyssinus ve D.
farinae’ye ait Der p 1 ve Der f 1 antijenlerinin tespit edilmesi
amaclanmigtir.

YONTEMLER

Numune Temini

2020 yili Ocak, Subat ve Mart aylarinda Ordu'dan 26, Giresun'dan
24, Trabzon’dan 12 ve Rize'den 10 olmak tizere toplamda 72 adet
toz 6rnegi yetigkinlerin kullandig: yataklardan temin edilmigtir.
Numuneler elektrikli stiptrgelerin teleskopik hortumuna adapte

olan bir kolektér (Dustream® collector) ve bunun hava kanalina
yerlegtirilen toz filtresi (Dustream® filters, 40 pm) ile yataklardan
m?/2 dk siireyle alinmug, her ev icin ayr filtre kullanilmigtir.

Toz 6rnegini kendileri almak isteyen ev sakinlerine (n=44)
aparat teslim edilerek uygulamas: anlatilmis ve laboratuvara
ulastinllincaya kadar filtrenin kilitli naylon poset icerisinde
muhafaza edilmesi istenilmistir. Oncelikle carsaf daha sonra
yatak/dések zemini dahil biitiin katmanlar vakum giicii en az
1200w olan siipirge ile stupurilmigtir. Ev sakinlerinin, bu
imkana sahip olmamalarini bildirmeleri durumunda portatif bir
elektrikli supurge (Fakir® A120, 1200w, 220v) temin edilmigtir.
Toz 6rnekleri tartim 6ncesinde sag, kil, tily, elyaf, lif vb. kaba
partikillerden arindirildiktan sonra 100 mg’lik iki porsiyona
ayrilmistir.

Mikroskobik inceleme

Porsiyonlanmig érnekler 25 mLlik beherglas icerisinde yaklasik
3-4 mL laktik asit ile karigtirilmig ve plastik pipet yardimiyla
tamami lam-lamel arasinda gecici preparat haline getirilmigtir.
Isik mikroskobunun 10x ve 40x objektiflerinde (Nikon® Eclipse
Ni) her bir ev i¢in yaklagik 1% -2 saat siireyle incelenmis ve ilgili
literattirler (17-19) 1siginda sonuglar kayit altina alinmigtir.
Toz érnekleri laktik asit ile gegici preparat haline getirildigi i¢in
herhangi bir daimi ortamda (Hoyer’s medium vs.) sabitlenme
islemi uygulanmamugtur.

Antijenik inceleme

Porsiyonlanmig ikinci oérnekler 0,05 cm ¢apll cam tiplere
konulmus ve 2cc PBS (pH 7,4 Tween 20 %0,5) ilave edilip 2
saat siireyle calkalanarak (GFL® 3005) antijenlerin ayrigmasi
saglanmigtir. Hazirlanan stispansiyonlar +4 °C’de 2,500 rpm’de 10
dakika santrifiij (Nive® NF 800R) edilmis ve siipernatant kapakli
tuplere 0,5 mLlik hacimlerde porsiyonlanarak -20 °C’de muhafaza
edilmistir. D. pteronyssinus ve D. farinae’den kaynakli Der p 1 ve
Der f 1 antijenlerini tespit etmek i¢in Der p 1 Elisa 2.0 ve Der f
1 Elisa 2.0 testleri (Indoor Biotechnologies, Inc.) kullanilmigtir.
Antijen solisyonlar tek seferde oda 1s1sinda ¢oziilerek tireticinin
bildirdigi sekilde teste tabi tutulmug ve Elisa okuyucuda (Biotek®
ELX800) 450 nm dalga boyunda okunmustur.

Test ureticisi antijen miktar tayini i¢in en az 3 dilisyon
basamaginin ¢aligilarak sonuglarin degerlendirmesini bildirmis
olmasina karsin diliissyon basamaklar1 kullanilmadan sonuglar
pozitif veya negatif olacak sekilde degerlendirmeye alinmigtr.

istatistiksel Analiz

Elde edilen veriler say1 ve yuizde olarak verilmistir. Calismada ki-
kare testi yapilmus, Likelihood ratio ki-kare degeri hesaplanmigtir.
Tim hesaplamalar SPSS 28 (IBM Inc., Chicago, IL, USA) istatistik
paket programi ile yapilmistir. P<0,05 anlamli olarak kabul
edilmistir.

Galismada hasta materyali ve deney hayvani kullanilmamig olmasi
nedeniyle etik kurul onay1 gerektirmemektedir.
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BULGULAR

Mikroskobik bakisi yapilan érneklerin 65’i (%90,3) pozitif, 7’si
ise (%9,7) negatif degerlendirilmis ve bunlarda 149 adet akar
tespit edilmigtir (Tablo 1). D. pteronyssinus %74, D. farinae %13,
Dermatophagoides spp. gelisim formlar1 %5, Cheyletus spp. %1,
E. maynei %1, C. arcuatus %1, T. putrescentiae %1, L. destructor
%1 ve tamimlanamayanlar %3 oraninda belirlenmigtir (Grafik
1). Geligim formlar1 dahil olmak iizere Dermatophagoid akarlar
popiilasyonun %93’inii olusturmustur. Gram-tozda ortalama 23
akar saptanmugtir.

Der p 1 %93, Der f 1 %84,7 oraninda tespit edilmigtir. Yatak
tozunda saptanan en yiiksek antijen miktar: gram bagina Der p 1
i¢in 1,272 pg, Der f 1 i¢in ise 0,482 pg olarak belirlenmistir.
Mikroskobik yéntem ile en yiksek akar tespiti 65 ev ile D.
pteronyssinus'da gézlenmisken en digiik bulunma ise birer evde
olmak tizere L. destructor, C. arcuatus, T. putrescentiae ve Cheyletus
spp.de saptanmugtir (Grafik 2).

Akarturlerininillere gore dagilimiki-kare testiilekargilagtirilmigtir
(Tablo 2) ve dagihm bakimindan anlamh farkliik olmadig
belirlenmigtir (p=0,786, %*=18,336).

Tablo 1. Akar sayis1 ve % degerleri

Tiir Say1 %
Dermatophagoides pteronyssinus 110 74
Dermatophagoides farinae 19 13
Dermatophagoides spp. gelisim formu 8 5
Euroglyphus maynei 2 1
Cheyletus spp. 1 1
Tyrophagus putrescentiae 2 1
Chortoglyphus arcuatus 2 1
Lepidoglyphus destructor 1 1
Teshis edilemeyenler 4 3
Toplam 149 100

TARTISMA

D. pteronyssinus, D. farinae, Euroglyphus maynei, Lepidoglyphus
destructor, Tyrophagus putrescentiae, Chortoglyphus arcuatus ve
Glycyphagus domesticus dinyada ve tlkemizde yaygin bulunan
turlerdir (14,20-23). Turkiye'deki baskin pyroglyphid turin D.
pteronyssinus oldugu, D. farinae kismen olmakla birlikte E. maynei
ve D. evansi’'nin ise siirh sayida bulundugu ifade edilmistir (23-
25). Orta ve Dogu Karadeniz illerinde yiiriitillen bu ¢calismada da
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Tablo 2. {llere gore akar tiirlerinin dagilimi

iller
Toplam

Tirler Giresun Ordu Rize Trabzon

n % n % n % n % n %
D. pteronyssinus 38 79,2 47 72,3 9 69,2 16 69,6 110 73,8
D. farinae 5 10,4 9 13,8 2 15,4 3 13,0 19 12,8
Dermatophagoides spp. gelisim formu 2 42 4 6,2 0 0,0 2 8,7 8 54
E. maynei 1 2,1 1 1,5 0 0,0 0 0,0 2 1,3
Cheyletus spp. 0 0,0 0 0,0 1 7,7 0 0,0 1 0,7
T. putrescentiae 1 2,1 1 1,5 0 0,0 0 0,0 2 1,3
C. arcuatus 0 0,0 0 0,0 1 7,7 1 4,3 2 1,3
L. destructor 0 0,0 1 1,5 0 0,0 0 0,0 1 0,7
Teshis edilemeyenler 1 2,1 2 3,1 0 0,0 1 4.3 4 2,7
Toplam 48 100,0 65 100,0 13 100,0 23 100,0 149 100,0
p 0,786 (x>=18,336)
%?: Likelihood ratio chi-squared test
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D. pteronyssinus baskin tur olarak (%74) belirlenmis, D. evansi'ye
ise rastlanilmamustir.

Ev tozu akarinin prevalans: Kayseri'de (26) %20, Kitahya'da (27)
%18, Bitlis ve Mug’ta (28,29) %100, Erzincan'da (30) %94,4,
Bursa'da (31) %34,4, Istanbulda %66,7, Tekirdag'da %38,5 ve
Sivas’ta (32) %18 oraninda bildirilmis, ayni ilde yapilan bir bagka
calisgmada ise tespit edilememigtir (33). Samsun (25), Ordu
(34), Giresun (22), Bitlis ve Mug’ta (28,29) evlerin tamaminda
(%100) toz akar tespit edilmis olmasina kargin Kalpaklioglu ve
ark. (35) Karadeniz Bolgesi genelindeki yayginhigi %46 olarak
ifade etmiglerdir. Bu durumun ¢aligma merkezleri, dénemleri ve
kullanilan yéntemlerin farklihgindan veya Kalpaklioglu ve ark.’nin
(35) prevalans, diger arastiricilarin (22,25,28,36) ise popiilasyon
dinamigi c¢alismalar1 yapmis olmalarindan kaynaklanmig
olabilecegi dusuntulmektedir.

Turkiye'de D. pteronyssinus ve D. farinae sirasiyla Samsun'da
(25), %60,8 ve %3,8, Erzincan'da (24,30) %63,3, ve %5,1,
Hatayda (37) %72,2 ve %20 ve Giresunda (22) %81,8 ve
%0,5 oraninda bildirilmigtir. Bitlis ve Musg’ta (28,29) %78,9-
83,2 ve %0,24 oraninda tespit edilmis, simirh sayida olmakla
birlikte Dermatophagoides evansi, Dermatophagoides siboney,
Dermatophagoides aureliani ve E. maynei de saptanmigtir.
Gergeklestirilen calismada D. pteronyssinus %74, D. farinae %13,
Dermatophagoides spp. gelisim formlar1 %5 ve E. maynei %1
oraninda tespit edilmistir. D. pteronyssinus evlerin %90,3’tinde, D.
farinae ise %25’inde gozlenmistir.

Ev tozundaki alerjen yogunlugunun soguk ve kuru bélgelerde
diistik, deniz kiyisi gibi nemli ve sicak bélgelerde ise yuksek
seviyede oldugu bildirilmigtir (6,15,38). Demirtas ve ark.
(39) akar alerjenlerini evlerin %54,1’inde, Gulbahar ve
ark. (40) ise %53,8inde tespit etmigler, ¢aligmada ise %93
oraninda belirlenmigtir. Aragtirmamiz dahil her ¢ c¢aligma
da deniz seviyesinde gerceklestirilmis olmasmna karsin tespit
ettigimiz yiiksek oranin ¢aligma bolgesi, dénemi ve toz temin
etme yontemlerinin farklihgindan kaynaklanmis olabilecegi
digiintilmektedir. Gulbahar ve ark. (40) Der p 1 ve Der f 1
antijenlerini miks %23 oraminda oldugunu bildirmislerdir.
Caligmamizda da benzer sekilde miks antijen evlerin %25’inde
tespit edilmistir.

Mikroskobik olarak D. farinae evlerin %25'inde, D. pteronyssinus
ise %90,3inde tespit edilmesine kargin antijen pozitifligi
agisindan D. farinae %84,7, D. pteronyssinus ise %93 oraninda
saptanmugtir. Aragtirmada akar mikroskobisi ve antijen
varhgr arasinda dogrudan bir iligki beklenmekle beraber D.
farinae’de antijen varligi daha yitksek oranda gozlenmistir. Bu
durumun yataklarda bulunan az sayidaki akarin viicut salg: ve
partikiillerinin zamanla birikebileceginden veya numunelerin
yataklarin butin katmanlarindan alinmasindan kaynaklanmis
olabilecegi dusuntlmektedir. Kort ve Kniest (11) akarlarin
canhliklar1 sonlandiktan sonra kalan rezidiilerinin 4 yil boyunca
antijenik aktivitelerini strdurdigiini, bu nedenle yataklarin
alerjen rezervuari olabilecegine dikkat ¢cekmisglerdir.

Arlian ve ark. (14) gram-tozda 2 pg grup I antijeninin yaklagik
100 adet akara denk geldigini bildirmistir. Caligmada saptanan
en yuksek antijen miktar1 Der p 1 i¢in 1,272 2 pg, Der f 1 i¢in
ise 0,482 pg olmasina karsin mikroskobik olarak tespit edilen
akar sayis1 arastiriclarin bildirdiginden disik gozlenmis ve
Gram-tozdaki akar sayis1 23 olarak belirlenmigtir. Bu farkliligin
tozun elde edilmesinde kullanilan yéntemden, iklim ve mevsim

farkliliklardan veya numunenin elde edilmesinde arastiricilarin
midahil olamadigi durumlardan kaynaklanmig olabilecegi
digtnilmektedir.

SONUC

Aragtirmanin  yuritildugd  Ordu, Giresun, Trabzon ve
Rize'de saptanan akar tiirleri ve dagihmlar arasinda bir fark
gézlenmemistir (p>0,05). D. pteronyssinus, D. farinae, E. maynei
ve Dermatophagoides spp. gelisim formlarimin genel toplami
popiilasyonunun %93’ini olusturmugtur. Bu oranin yitksek
olmas1 6rneklerin sadece yataklardan elde edilmis olmasiyla
aciklanabilmektedir. Benzer gekilde depo/gida akarlarinin dugiik
diizeyde (%4) bulunmasinin da zeminlerden 6rnek alinmamig
olmasiyla ilgili olabilir.

Antijen testlerinin, akar tespitinde kullanilan mikroskobik
yontemlere ek olarak, evlerin akar alerjen yiiklerinin ayrintih
degerlendirilmesinde alternatif bir yéntem olarak kullanilabilecegi
ve duyarhh kisilerin yasadigi ortamlar agsindan bu teghis
yonteminin dikkate alinmasi gerektigi diistiniilmektedir.
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ABSTRACT

Blastocystis is an anaerobic protozoan with global importance because of infecting a variety of hosts and having high prevalence in
many countries. Blastocystis isolates display remarkable genetic differences, and many subtypes (STs) have currently been defined
based on polymorphism in SSU rRNA coding gene. Each 25 subtype may have different characteristics such as pathogenicity,
host specificity, and structural variations. Most current research on Blastocystis has focused on these differences and molecular
epidemiology. This review aimed to provide a summary of Blastocystis subtype distribution in Tiirkiye. Regarding human samples,
16 manuscripts were found in the literature, which presented 783 Blastocystis isolates from 9 cities in Turkiye. The most common
subtype was ST3 (47.9%), the others were ST1 30 (17.5%), ST2 (14.7%), ST4 (4%), and ST5-ST7 (15.9%). There were few studies
on animal hosts and environmental samples. The faecal samples from rats, farm, and pet animals were examined for Blastocystis
subtypes and ST1, ST3, ST4-ST7, ST10, and ST12-ST14 were reported. In addition, two studies reported Blastocystis ST1 and ST3
subtypes in environmental water samples. In conclusion, the review of available literature showed that a systematic understanding
of the subtype distribution of 35 Blastocystis in Tiirkiye is still lacking. Most of the studies were performed in a limited number
of cities, animal hosts, and environmental samples, therefore, more studies from different provinces are needed in forthcoming
research. The majority studies were performed in a limited number of provinces, animal species and very few environmental
samples, so in the future; there is a need of novel studies that evaluate more samples from different provinces

Keywords: Blastocystis, subtypes, Tiirkiye

0z

Blastocystis, farkli konaklarda enfeksiyon olusturmasi ve bircok tilkede yaygin goriilmesi nedeniyle kiiresel éneme sahip
anaerobik bir protozoondur. Blastocystis izolatlar arasinda yiiksek derecede genetik farkhiliklar gozlenmekte olup SSU rRNA gen
bélgesindeki polimorfizmlere dayanan bir¢ok alt tipi (ST) tanimlanmigtir. Bu alt tipler patojenite, konak 6zgiilliigii ve yapisal
varyasyonlar gibi farkl fenotipik 6zellikler sergilemektedir. Blastocystis ile ilgili giincel aragtirmalarin ¢ogu, bu farkliliklara ve
molekiiler epidemiyolojiye odaklanmigtir. Bu derleme ile Tiirkiye'deki Blastocystis alt tipi dagilimini konu alan ¢aligmalarin
6zetlenmesi amaglanmistir. Insan érnekleri ile ilgili olarak Tirkiye'nin 9 ilinden toplam 783 Blastocystis izolatinin yer aldig1 16
makale literatiirde yer almaktadir. En sik gériilen alt tip ST3 (%47,9) olup bunu sirasiyla ST1 (%17,5), ST2 (%14,7), ST4 (%4)
ve ST5-ST7 (%15,9) izlemektedir. Ulkemizde hayvanlar ve cevresel 6rnekler {izerine az sayida ¢alisma yapilmistir. Sican, iftlik
ve evcil hayvanlardan alinan digk: érnekleri Blastocystis alt tipleri acisindan incelenmig olup bu aragtirmalarda ST1, ST3, ST4-
ST7, ST10 ve ST12-ST14 alt tipleri rapor edilmistir. Ek olarak, iki ¢calismada cevresel su érneklerinde Blastocystis ST1 ve ST3 alt
tipleri bildirmistir. Sonug olarak, mevcut literatiir incelendiginde, Blastocystis’in Turkiye'deki alt tip dagilimina iliskin sistematik
ve kapsaml caligmalarin halen eksik oldugu gorillmektedir. Caligmalarin ¢ogu sinirh sayida ilde, siirh hayvan tirtnde ve ¢ok
az sayida cevresel érneklerde yapilmigtir, bu nedenle ilerideki arastirmalarda farkl illerden daha fazla 6rnegin degerlendirilecegi
calismalara ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Blastocystis, alt tip, Tiirkiye
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INTRODUCTION

Blastocystis is an intestinal, anaerobic protozoan that
infects humans and many other species including
primates, canids, swine, rodents, birds, reptiles,
and cockroaches (1). It has recently been classified
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in stramenopiles (Heteroconta) but differs from
others because of colonizing the human intestine
and not having a flagellated form. It has a global
distribution with an independency of climate and
many epidemiological studies reported Blastocystis
as the most common protozoan in human faecal

Address for Correspondence/Yazar Adresi: Erdogan Malatyali, Aydin Adnan Menderes University Faculty of Medicine, Department of

Parasitology, Aydin, Tlrkiye

Phone/Tel: +90 505 380 06 58 E-mail/E-Posta: erdogan.malatyali@adu.edu.tr ORCID ID: orcid.org/0000-0002-3943-467X

©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/0000-0002-3943-467X
https://orcid.org/0000-0001-7997-6433
https://orcid.org/0000-0002-6448-7482

Turkiye Parazitol Derg 2023;47(3):184-9

Malatyal: et al. Blastocystis Subtypes in Tiirkiye 185

samples (2). Blastocystis has a frequency rate of up to 100% in
underdeveloped countries, because of poor hygiene habits and
socio-economic factors (3). The studies in Tirkiye revealed a
prevalence of Blastocystis varying between 1.4% and 23.5% (4).
These studies are highly different from each other in terms of
diagnostic methods and also the study population.

Although it has been a long-time since it was revealed that
Blastocystis  infects humans, genetic diversity, life cycle,
treatment, and pathogenesis of Blastocystis have been subjected
to considerable discussions in the literature (5-7). It was defined
as a pathogen, opportunistic pathogen, or non-pathogenic
microorganism. The main problem encountered here was that
Blastocystiswas found inboth healthyindividuals and symptomatic
groups (8-10). Blastocystis infections are asymptomatic in a high
rate of infected individuals and gastrointestinal symptoms are
rarely observed (2,5). It was suggested that Blastocystis may be an
indicator of healthy intestinal flora (11,12). In addition to non-
specific gastrointestinal symptoms such as diarrhoea, abdominal
pain, and bloating, dermatological symptoms can be seen in
symptomatic Blastocystis infections (2,10,13).

Blastocystis has high polymorphic variations in its genome.
Following the molecular phylogenetic analysis of Blastocystis
small subunit ribosomal RNA gene (SSU rRNA), many genotypes
or subtypes (STs) have been defined in isolates from humans
and non-human hosts (14). Currently, the number of proposed
subtypes reached at least to 31; however, some of them are not
validated yet and a strong argument is raised (15,16). Recently,
many reviews reported Blastocystis subtypes in different
countries, but not from Tiirkiye. In this paper, we reviewed the
available studies on Blastocystis subtypes in humans, animal
hosts, and environmental samples.

Blastocystis Subtypes in Human Samples

Turkiyeisa transcontinental country that bridges Europe and Asia.
It is considered to have suitable conditions for a high prevalence
and genetic diversity of Blastocystis such as moderate climate,
inadequate sanitation in some cities, and migration from other
countries. The first available record on Blastocystis was published
in1969, a case report (17). There was a large paucity of Blastocystis
research or papers until the 1990s. Afterwards, studies about the
frequencies in renal transplant patients and the treatment of
Blastocystis were published (18,19). Because of unfamiliar findings
on Blastocystis pathogenicity, most studies have focused on the
clinical properties of Blastocystis-infected people. Research on the
subject has been mostly limited to the comparisons of patient and
control groups before the identification of Blastocystis subtypes.
The possible clinical consequences of Blastocystis infection were
studied in different patient groups such as iron deficient, cancer,
haemodialysis, irritable bowel syndrome, and inflammatory
bowel disease patients (20-23).

Among the Blastocystis subtypes, ST1 to ST9 and ST12 have been
isolated from human samples (14). The common subtypes in
humansareST1toST4,inaddition, ST9hasnotbeenreported other
than in human samples (16). The studies on Blastocystis subtypes
in different provinces of Tiirkiye mostly revealed similar findings
in terms of subtype distribution; however, some differences were
reported in terms of the number of subtypes. More recently, ST1-

7 has been found in human samples in Tirkiye. Most of them
revealed the predominance of ST3, followed by either ST2 or
ST1. In general, Europeans are mostly colonized by ST1-ST4, in
contrast, ST4 is rarely found in other territories including Africa,
America, and the Middle East (24). The studies from Tirkiye
used two methods to identify Blastocystis subtypes: Partial
sequencing of SSU rDNA coding gene also known as barcoding
and sequence-tagged-sites polymerase chain reaction (PCR)
(STS PCR). The sequencing of amplified PCR products allows to
determine allele differences and intra-subtype genetic variation
of Blastocystis. In addition, with this method the comparison
of other sequences from Genbank or other sources is possible.
The detailed data on Blastocystis subtypes in human samples is
presented in Table 1. Blastocystis subtypes from the following
cities: Adana, Ankara, Aydin, Erzincan, Eskisehir, Istanbul, {zmir,
Manisa, and Mugla. Most studies have been conducted in the
Aegean region of Anatolia. Currently, we have no data for human
samples in eastern Tirkiye. The data from other regions are also
very limited, for example, there are only two studies from south
of Tirkiye, the Mediterranean Region.

Blastocystis Subtypes in Animal Samples

Although relatively most research has been carried out on
humans, a very limited number of studies exist that detected
Blastocystis subtypes in animal samples. The animal hosts
of Blastocystis, which are previously studied in Tirkiye for
Blastocystis subtypes, are livestock animals, pet animals, and
laboratory rats (38-43). The details of these studies are given in
Table 2. Host specificity and zoonotic potential of Blastocystis
have been shown in these studies. The prevalence of Blastocystis in
animal samples is an important topic for humans, because of the
zoonotic potential of Blastocystis. It was reported that identified
STs in humans are also found in domestic and wild animals (44).
Many subtypes including ST1-ST7, ST10, ST12, and ST14 have
been reported in cattle samples with higher frequencies of ST10
and ST14 (45,46). Similar to the studies in Tiirkiye , ST10 is the
predominant Blastocystis subtype in cattle samples in several
countries including the USA (47), China (48,49), the UK, Thailand
(50), and Lebanon (51). A study in Turkiye reported that all
laboratory animals were infected with ST4, this finding was also
consistent with the others that showed the predominance of ST4
in rodents (39,52). A meta-analysis of Blastocystis ST found in the
cats showed that ST4 (29.5%) was the most common, which was
followed by ST10 (22.5%), ST1 (19.8%), and, ST3 (17.6%) (53).
In accordance with this data, a study in Tiirkiye reported that all
Blastocystis isolates in stray cats were ST4 (38). Finally, birds can
be infected with zoonotic subtypes including ST1, ST2, and ST4-
ST8, among them ST6 and ST7 are the most common (14,54).
The predominant subtypes were ST6 and ST7 in chicken faecal
samples in Diyarbakir (42). However, it should be noted that the
study groups in animal studies in Turkiye were limited to specific
animal groups mostly cattle, sheep, and chicken. Blastocystis
subtypes in Tiirkiye are presented in Figure 1.

Blastocystis Subtypes in Environmental Samples

The previous studies reported the presence of Blastocystis in water
samples, including rivers, recreational waters, and lakes (55,56).
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Table 1. Blastocystis subtypes in human samples in Tiirkiye

ST1 ST2 ST3 Other STs
Province Study population Method Ref.
n (%) n (%) n (%) n (%)
. Diagnostic parasitology lab. R ST1+ST3:2 (2.1)
Manisa (n=92) STS-PCR 17 (18.4) 20 (21.7) 51 (55.4) ST24+ST3: 2 (2.1) (25)
. Diagnostic parasitology lab. -
Istanbul (1=87) Sequencing 8(9.2) 12 (13.7) 66 (75.8) ST4:1 (1.1) (26)
IBD, Chron and diaphoretic ST2:+ST1: 2 (5.7)
Ankara patients (n=35) STS-PCR 1(2.8) 10 (28.6) 21 (60) ST2+ST3: 1 (2.8) (20)
Adana Symptomatic and non- STS-PCR 20 (62.5) 3(9.3) 9(28.1) @7)
symptomatic cases (n=32)
ST6:1 (1.1)
fzmir Symptomatic patients (n=94) | RT-PCR 133138 |11aL17) | 42@47 |Sr7101) 28)
ymptomatic patients n= : : : ST2+ST3: 2 (2.1)
ND: 24 (25.5)
ST1+ST3:4 (9.1)
Aydmn l(zfg‘l‘;’““ parasitologylab. | ¢rg peg 9.(20.5) 13(29.5) | 17(38.6) | ST2+ST3:1(23) | (29)
ND: 17 (27.9)
Aydin gfir;‘)t“’e colitis patients Sequencing* 2(16.7) 1(8.3) 8(66.7) | ST7:1(8.3) 30)
Aydin Cancer patients (n=25) STS PCR 5(23) 4 (18) 13 (59) ND: 3 (12) (31)
ST1+ST3:1 (2)
ST2+ST3:1 (2)
. Diagnostic parasitology lab. - ST3+ST5: 3 (6)
Istanbul (1=50) Sequencing 3(6) 2 (4) 34 (68) ST4+ST5:1 (2) (32)
ST1+ND: 1 (2)
ST3+ND: 4 (8)
Mugla Children (n=35) Sequencing* 11 (31.4) 9(25.7) 12 (34.2) ST7:1(2.8) (33)
ST4:5 (10.9)
. . . _ ST1+ST3: 3 (6.5)
Eskisehir Children (n=46) RT-PCR 12 (26.1) 4 (8.7) 20 (43.4) ST1+ST2:1 (2.1) (34)
ST2+ST3:1 (2.1)
Di - itol lab 3 ino* and ST7:4 (4.2)
Aydin ( lfgrs’;’s CPURSROORY D papen b0 177y | 21(221) | 50(52.6) | ST24ST32(21) | (4)
= ST1+ST3:1 (1.1)
Erzincan | Ulucarial patientsand STS PCR 4(22.2) 1(5.5) 13 (72.2) 35)
control group (n=18)
Mugla Pregnant women (n=14) Sequencing* 3(21.4) 2(14.2) 9 (64.4) (36)
Haemodialysis patients and ST3+ST6: 2 (25)
Adana control group (n=44) STS PCR 1(12.5) 2 (25) 2 (25) ND:1 (12.5) (21)
izmir Cancer patients (n=43) Sequencing* 11 (25.6) 8(18.6) ST4: 24 (55.8) 37)
STS PCR: Sequence-tagged-sites PCR, RT-PCR: Real-time PCR, ND: Not detected, * Sanger sequencing, PCR: Polymerase chain reaction
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Table 2. Blastocystis subtypes in animal samples in Tiirkiye

Province Animal Subtypes n (100) Method Ref
ST14:7 (77.7)
Aydin Cattle (n=9) Sequencing® (43)
ST10: 2 (22.3)
izmir Stray cats (n=7) ST 4: 7 (100) Sequencing* (38)
Cattle (n=32) ST10: 32 (100)
Sheep (n=84) ST10: 84 (100)
Kayseri Sequencing® (40)
Chicken (n=32) ST7:32 (100)
Water buffaloes (n=35) ST14: 35 (100)
Aydin Laboratory rats (n=33) ST4: 33 (100) Sequencing® (39)
Kayseri Cattle (n=88) ST10: 88 (100) Sequencing® (41)
Sheep (n=4) ST5: 4 (100)
Divarbakar ST6: 6 (33.3%) N
v Chicken (n=18) ST7:11 (61.1%) i‘é‘gemmg and STS (42)
ST6 and ST7: 1 (5.5%)
ST1, ST3,ST13:1 (7.7%)
izmir Cattle (n=13) ST5, ST12: 2 (15.4%) Sequencing™* (55)
ST10: 6 (46.1%)
*Sanger sequencing, ** Not available from the manuscript

e ’ ’ §T1,3,5,10,12-14

g

-

ST6,7

4 M VR

Figure 1. Blastocystis subtypes in human and animal hosts

in Turkiye. The illustration was originally created by Nurdan
Gingoér

Lack of appropriate filtration or piped water supplies may be a
significant risk factor for the spread of Blastocystis infection
(57,58). In addition, the consumption of raw or untreated water
sources in the environment may be associated with the infection
(59,60). Currently, two studies in Tiirkiye investigated Blastocystis
subtypes in environmental samples. The first study investigated
the Blastocystis subtypes in different water samples from Middle
Black Sea Region (Sinop, Amasya, and Samsun). They defined
subtypes in ten samples and found an equal distribution of ST1
and ST3 (61). The subtypes in this study were as follows: Sinop
(ST1, one seawater sample), Samsun (ST1 and ST3, two and one
river samples), and Amasya (ST1 and ST3, two and four river
samples). Another study in the same region included only river
samples and subtyped four Blastocystis isolates. They reported
that three were ST1 and one was ST3 (62).

CONCLUSION

In different provinces, Blastocystis subtypes were investigated in
limited numbers and sample sizes. More data is required to have
better information on the Blastocystis molecular epidemiology
in Turkiye. In addition, there is a need for studies dealing with
Blastocystis subtypes in animal samples, especially wild animal
hosts.
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ABSTRACT

Cats have an important and different place due to their close relationships with humans. Since most of the parasites they carry
are zoonotic, it is important to detect them. According to the research, Dipylidium caninum, Joyeuxiella pasqualei, Toxocara spp.,
Toxascaris leonina, Giardia spp., Isospora spp., and Toxoplasma sp. were found to be higher in cats compared to other parasites. It
has been determined that scabies and flea infestations are common as ectoparasites. This review aims to present the reported
parasites and their prevalence rates in cats in Turkiye.

Keywords: Cat, helminth, ectoparasite, protozoan, Tiirkiye

0z

Kediler, insanlarla olan yakin iligkileri nedeniyle énemli ve farkl bir yere sahiptir. Tagidiklar1 parazitlerin bircogunun zoonoz
olmas1 sebebiyle bu parazitlerin tespit edilmesi 6nemlidir. Yapilan c¢aligmalar incelendiginde, kedilerde Dipylidium caninum,
Joyeuxiella pasqualei, Toxocara spp., Toxascaris leonina, Giardia spp., Isospora spp. ve Toxoplasma sp.’nin, diger parazitlere gore yitksek
oranda bulundugu gérilmiistiir. Ektoparazitler acisindan degerlendirildiginde, uyuz etkenleri ve pire enfestasyonlarinin yaygin
oldugu tespit edilmistir. Bu derlemede, Tiirkiye'de kedilerde bugiine kadar bildirilmis parazitler ve yayginlik oranlarinin verilmesi
amaclanmigtir.

Anahtar Kelimeler: Kedi, helmint, ektoparazit, protozoon, Tiirkiye

after and fed on the streets. However, such coexistence

INTRODUCTION

paves the way for the transmission of many diseases.

Many historical findings regarding the domestication Parasitic diseases cover many of the conditions

of cats have been recorded. Although it has yet to be found in cats. They are essential for public health

determined periodically, it is estimated that it reached because some are zoonotic, and some parasites carry

the perlofi when agriculture started 9.590 years pathogenic agents with zoonotic properties.
ago. Looking at the 5.300-year-old cat fossils found . . . .
) o Doganay (4) made a similar review on cat parasites
in China, it was seen that cats were more common . 1. . .
. . L o in Tirkiye in the intervening 30 years, but many new
in agricultural areas. Based on these findings, it is . .
. studies have been conducted from that time to today,

suggested that farmers cooperate with cats to protect . :
o ) and new parasites have been recorded. Therefore, this
their fields from pests such as mice (1,2). o .
compilation has been made to provide up-to-date

According to the findings obtained in a recent study, information, and the parasites seen in cats in Tirkiye

a cat’s bone was found next to a human skeleton in are given in Tables (1-5).

2
=
O

O

I

Cyprus and showed that these cats have adapted to

human lives since ancient times (3).

METHODS

Cats have become integral to human life and are

PARAZITOLOS

Turk

considered family members. These animals, which
have developed an emotional bond with us, are
considered harmless and cute, even if they are looked
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Scopus, and Google Scholar. Communication was made with the This review was written using the articles cited in the references.
relevant publishing houses for all the articles whose full text could In the tables prepared, helminths reported in cats are in Table 1,
not be reached. ectoparasites are in Table 2, and protozoans are in Table 3. While
While searching the literature, general terms such as cat, parasitic prevalences are indicated in the table, the number and
helminth, parasite, protozoan, and ectoparasite were used, and percentages of animals written in the source articles are added.

then the research was deepened by using more specific words.

Table 1. Trematode species in cats

Trematode species City Prevalence Method Reference
Dicrocoelium dentriticum Istanbul 2.35% Fecal examination (5)
De.xzogommus c.zurean.us Bursa . Necropsy (6)
(Sin.: Metagonimus ciureanus)
Fasciola hepatica Istanbul 1.76% Fecal examination (5)
Metagonimus yokogawai* Kars 5.8% (1/17) *** “ (7)
Metorchis albidus™ «
(Sin.: M. bilis) Bursa 14% (14/100) (8)
Ankara 0.66% Necropsy 9)
“ + “ (10)
Opisthorchis tenuicollis * (Sin.: O. felineus) Elazig 1% an
“ 16.6% “ 12)
Van + “ 13)
Platynosomum fastosum Bitlis + Fecal examination/eggs (14)

Table 2. Cestode species in cats

Cestode species City Prevalence Method Reference
Bursa 65% (65/100) Necropsy 8)
Elazig 33% “ a1)
“ 22.2% “ a2)
Konya 28% Necropsy (15)
Dipylidium caninum* Ankara + Experimental infection (16)
“ 46% Necropsy a7
Hatay 12.5% “ 18)
Van 5.94% (4/140) Fecal examination (19)
Izmir 0.21% (1/465) *** | (20)
Bursa 12% (12/100) Necropsy (8)
Elazig 19% “ (11)
Diplopylidium noelleri “ 33.3% “ (12)
Konya 5% “ (15)
Ankara 6% “ a7)
Echinococcus granulosus * Ankara ' - @)
Van + “ (104)
Hymenolepis sp.* {zmir 0.21% (1/465)*** Fecal examination (20)
Bursa 33% (33/100) Necropsy (8)
Elazig 64% “ (11)
Van 11.9% (8/140) “ 19
Joyeuxiella spp. “ 7.84% (4/51) Fecal examination (22)
Kirikkale 4.2% “ (23)
Joyeuxiella echinorhynchus Elazig 2.7% Necropsy (12)
(Sin.: J. echinorhynchoides) Ankara 1% « 17)
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able 0 ed
Cestode species City Prevalence Method Reference
Elaz1g 36.1% Necropsy (12)
Konya 58% “ (15)
Joyeuxiella pasqualei Ankara 36% - an
Hatay 50% “ (18)
Ankara + “ (24)
Istanbul 7.6% (2/26)*** Fecal examination (25)
Elaz1g 20% Necropsy 11
Mesocestoides sp.* Hatay 12.5% “ (18)
Ankara + Operation 26)
Mesocestoides lineatus™ Elazig 19.4% Necropsy 12)
Tetrathyridium elongatus™ “ 8.3% “ (12)
Van 7.84% Fecal examination (22)
Taenia sp. Ankara 5.3% Necropsy 27)
Elaz1g 5% Fecal examination (28)
Bursa 3% (3/100) Necropsy 8)
Elazig 59% “ (11)
“ 44.4% Necropsy (12)
Taenia taeniaeformis Konya 10% “ (15)
Ankara 11% “ 17)
Hatay 25% “ (18)
Van + “ (22)
Nematode species City Prevalence Method Reference
istanbul + Fecal examination (29)
Kirikkale + Necropsy (30)
Aelurostrongylus abstrusus . Fecal examination &
Balikesir + radiography (31)
Van 11.9% (8/140) Fecal examination 19)
Ancylostomidae™ Kirikkale 4.2% “ (23)
Hatay 12.5% Fecal examination 18)
Ancylostoma sp.* Van 7.84% (4/51) “ (2)
A. tubaeforme™ Karklareli + Necropsy (32)
Ascarit sp.* Ankara 2.7% Necropsy 27)
Capillaria sp. “ 4% “ a7
Elazig 4% “ (11)
Capillaria aerophila Ankara 3.3% Necropsy (33)
Bursa 9% (9/100) Necropsy 8)
Elaz1g 19.4% “ (12)
Ollulanus tricuspis Ankara 17% ) an
Van + “ (22)
Physaloptera sp. Istanbul 0.58% Fecal examination (33)
Bursa 3% (3/100) Necropsy (8)
Elazig 6% “ (11)
“ 8.3% “ 12)
Physaloptera praeputialis Konya 2% “ (15)
Ankara 3% “ 17)
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Table 3. continued

Nematode species City Prevalence Method Reference
Antalya + Fecal examination (33)
Bursa + “ (33)
Strongyloides sp.* istanbul 0.58% « (33)
[zmir 3.01% (14/465)** “ (20)
Kirikkale 48.9% “ (23)
Elazig 43% “ (28)
Toxocara spp.* Samsun 27.8% “ (34)
Ankara 13.3% Egg control on the t hair (35)
Bursa 54% (54/100) Necropsy 8)
Elazig 5% “ 11)
“ 47.2% “ a2
Konya 47% “ @a5)
Ankara 47.6% “ a7
Hatay 62.5% “ 18)
Van 37% (28/140) Fecal examination 19)
“ + Necropsy (22)
“ 36.29% (18/51) Fecal examination (22)
Istanbul 27.6% “ (33)
Toxocara cati*
(Sin.: T. mystax) Ankara 93.76% “ (36)
“ 95.6% (22/23) Fecal examination & necropsy | (37)
“ + Fecal examination (38)
“ 49.3% Necropsy (39)
Elazig 2.7% “ (12)
Toxocara canis™ Ankara 24.6% “ (39)
Elazig 5.5% “ 12)
Ankara 3% “ a7
Van 7.46% (5/140) Fecal examination 19)
“ 25.53% (12/51) “ (22)
Toxascaris leonina™ Elazig 1% “ (28)
Istanbul 20.5% “ (33)
Samsun 1.8% “ (34)
Ankara 6.25% “ (36)
“ 3.3% Necropsy (39)
Hatay 12.5% Fecal examination 18)
Istanbul 0.58% “ (33)
Trichuris spp.*
Samsun 3.2% “ (34)
Troglostrongylus brevior Samsun + Necropsy (40)
Elazig 1% “ 11)
Elazig 2.7% “ (12)
Unciaria stenocephala® Ankara + Experimental infection (41)
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Table 4. Ectoparasite speces in cats

£ .
Main groups Parasite species City CN;::ber CG Tt Prevalence Reference
Scabies Ankara 300 5% (42)
Elazig 36 2.7% 12)
Ankara 150 2.6% (39)
Ankara 1 + (43)
Van 8 37.5% (44)
Notoedres cati* -
Istanbul 2.200 6.6% (45)
Aydin 1 + (46)
Mites
Elaz1g 36 8.3% 12)
Otodectes cynotis Ankara 150 6% (39)
Ankara 1 + 47)
“ 8 + (48)
Elaz1g 100 14% (49)
Cheyletiella blakei istanbul 1 N (50)
Kirikkale 2 + (51)
Haemaphysalis otophila* o o + (56)
Ticks Ixodes ricinus* o o + (56)
Rhipicephalus sanguineus™ Elazig 100 3% (49)
Lice Felicola subrostratus Kocaeli 1 + (52)
Elaz1g 36 5.5% 12)
“ 5 10% (53)
Antalya 23 1.06% (54)
Ctenocephalides canis Istanbul and 15 12% (25)
Hatay
Hatay 50 36% (55)
Ankara 100 9% a7
Fleas Antalya 23 98.94% (54)
Elaz1g 36 8.3% 12)
Ctenocephalides felis Elazig 100 41% (49)
“ 5 10.4% (53)
Hatay 50 64% (55)
Istanbul and 15 38% 25)
Hatay
Pulex irritans* Elaz1g 5 12% (53)
Xenopsylla cheopis “ 5 8.3% (53)
Lucilia sericata™ (1% stage larvae) Aydin 1 + (57)
Lucilia sericata (2" and 3" stage larvae) Konya 1 + (58)
Diptera Afyon 1 + (59)
Lucilia sericata (3" stage larvae)
Konya 1 + (60)
Phormia regina* Samsun 3 + (61)
Pentastomida Linguatula serrata™ (nimf) Elaz1g 100 1% (49)
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Table 5. Protozoon species in cats

f
Protozoan species City Numb'e!' ° Prevalence Method Reference
examined cats
Anaplasma phagocytophilum™* Tekirdag 167 7.2% PCR (62)
Anaplasma platys* 30.5% (62)
Babesia microti* “ “ 2.4% “ (62)
Babesia canis canis “ “ 24% “ (62)
Babesia felis Van 120 10.8% Blood smear (63)
Kirikkale 100 1% Flotation, Giemsa stain (23)
140 10.44% Flotat'lon, s'edlmentatlon, carbol- (19)
fuchsin stain
Cryptosporidium sp. Van 46 13.0% Formol-ether sedimentation (64)
method
Van 100 2.1% PCR (65)
Cryptosporidium felis* Kirikkale 1 + PCR (66)
Tekirdag 167 6.6% PCR (62)
Cytauxzoon felis Van 120 7.5% Blood smear (67)
Ehrlichia canis Burdur 1 + [EAT (68)
Giardia cati Ankara 100 4% Giemsa stain, flotation a7
Burdur 7 . 2?504 cent‘rlfuge flotation method, (69)
Giemsa stain
Giardia duodenalis* Central Anatolia
(Sin.: G. intestinalis) region 102 68.6% PCR (70)
Kayseri, Samsun 100 8% PCR (71)
Hepatozoon canis Aydin 1 + PCR (72)
Hepatozoon felis Tekirdag 167 10.8% PCR (62)
Van 140 43.98% Flotat.lon, s.edlmentatlon, carbol- 19)
fuchsin stain
“ 51 19.61% Flotation (22)
Isospora sp.
Kirikkale 100 31% Fecal examination (23)
Samsun 187 1.8% Flotation (34)
Ankara 100 43% Giemsa stain, flotation a7)
“ 5 40% Flotation (36)
Isospora felis Elaz1g 36 5.5% Sporulation 12)
(Sin.: Cystoisospora felis) “ 100 20% Parasitological examination (49)
“ 3 + Flotation (74)
Istanbul 212 18.9% Flotation, sedimentation (73)
Ankara 100 21% Giemsa stain, flotation a7
I . Istanbul 212 2.8% Flotation, sedimentation (73)
sospora rivolta
Elaz1g 36 16.6% Sporulation 12)
“ 3 + Flotation (74)
Isospora bigemina Istanbul 212 2.3% Flotation, sedimentation (73)
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Table 5. continued

Protozoan species City eN::lnz:Z:fca - Prevalence Method Reference
Adana, Mersin 22 4.5% PCR (75)
ﬁr:glLAl\yAi‘;Sﬁ 147 8.84% PCR (76)
Leishmania infantum* Izmir 1101 1222 fFLi'iA IFAT, ELISA 77)
Izmir 19 5.2% IFAT, PCR (78)
Aydin 1 + PCR (79)
o Mo |8 Isenipar | IFATPCR ®)
Sarcocystis sp. Ankara 100 8% Giemsa stain, flotation a7)
Samsun 100 0% PCR (81)
Tritrichomonas foetus™ {%nkara 45 8.8% PCR (82)
Istanbul 1 + Giemsa stain (83)
Ankara 77 23.4% SEDT (84)
“ 300 0.3% Necropsy, histopathology (27)
“ 248 0.4% Flotation (86)
“ 2 + Necropsy, histopathology 87)
“ 65 43% SEDT (90)
“ . pasgr
“ 14 100% USG, PCR, ELISA (98)
“ 129 66.6% SEDT (101)
“ 2 + ELISA (102)
Sivas 50 78% IHA (88)
Kirikkale 53 69.8% THA (89)
Elazig 36 55.5% SEDT 91)
Van 140 16.41% Flotation, se.dimer.ltation, (19)
Toxoplasma gondii* carbol-fuchsin stain
“ 62 8.06% IEAT 92)
e amgmmr e
“ 465 0.43% ELISA, SEDT (103)
Kars 102 44.1% SEDT (95)
Nigde 72 76.4% SEDT (96)
Kirikkale, Ankara | 102 48.03% PCR 97)
Kars 100 65% SEDT 99)
Istanbul 26 42.3% ELISA (100)

USG: Ultrasonography

+: Only case records are given, *: Zoonotic parasites,**: There is no information about this section in the references, ***: Prevalence rates calculated, ELISA: Enzyme-
linked immunosorbent assay, IFAT: Indirect fluorescent antibody test, IHA: Indirect hem agglutination, PCR: Polymerase chain reaction, SEDT: Sabin-Feldman dye test,
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CONCLUSION

To date, 68 parasite species have been reported in cats, including
13 ectoparasites, 33 helminths, and 22 protozoan species in
Turkiye. Parasites and the diseases they cause are a point to be
considered for public health since some have zoonotic properties
(marked with an asterisk).

The most common parasites are Dipylidium caninum in Bursa and
Elazig; Joyeuxiella pasqualei in Konya and Hatay; Toxocara spp.
in Ankara, and Hatay; Toxascaris leonina in Van, and Istanbul;
Giardia spp. in Central Anatolia; Isospora spp. in Van, and Ankara;
Toxoplasma sp. in Ankara, Sivas, Kirikkale, and Kars were found
to be high in provinces. As ectoparasitic, scabies agents and flea
infestations were more common in Van, Antalya, Istanbul, and
Hatay provinces. This evaluation does not have a meta-analysis
feature and is based on reporting existing data.

Since there are veterinary faculties in all of the provinces with
parasitic density, the research may have been concentrated in
these regions. For this purpose, if it is desired to create a table
throughout Tiirkiye, conducting studies in the regions outside
these provinces will be important.

As a result, this review will facilitate the studies to be carried out
to determine the parasitic fauna in cats in Turkiye and also to find
the prevalence rates collectively. At the same time, by specifying
the methods of parasite detection, it compares different results in
different examination methods.
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A Ruptured Cystic Echinococcosis in the
Gallbladder and Intra/Extrahepatic Biliary Tract,
Radiological and Surgical Imaging Findings
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ABSTRACT

Cystic echinococcosis is a common parasitic infestation that can still cause serious complications in endemic areas. Intrabiliary
rupture is a well-defined complication, but rupture into the gallbladder is rare. The disease may present with cholecystitis and
cholangitis. Clinicians and radiologists working in the emergency room will find the management of the disease much easier if they
become familiar with the clinical and radiological findings of the cyst. In this article, a 28-year-old male admitted to the emergency
department with acute abdominal pain who was examined for suspected acute cholecystitis and diagnosed with a rupture of the
hydatid intra/extrahepatic bile ducts and gallbladder is presented. Our aim is to present the clinical findings and surgical images of
the case (ultrasonography, computed tomography, magnetic resonance imaging) and compare them with the literature.
Keywords: Cystic echinococcosis, gallbladder, rupture, ultrasonography, computed tomography, magnetic resonance imaging

0z

Kistik ekinokokkozis, endemik bolgelerde hala ciddi komplikasyonlara neden olabilen yaygin bir parazit enfeksiyonudur. Intrabilier
riiptiir iyi bilinen bir komplikasyondur, ancak safra kesesine riiptiir nadirdir. Hastalik kolesistit ve kolanjit ile kendini gésterebilir.
Acil serviste ¢aligan klinisyenler ve radyologlar, kistin klinik ve radyolojik bulgulari iyi bildikleri takdirde hastahgin tedavisini ¢ok
daha kolay yapacaklardir. Bu yazida, akut karin agris1 sikayeti ile acil servise bagvuran, akut kolesistit siiphesiyle muayene edilen
ve hidatik intra/ekstrahepatik safra yollar1 ve safra kesesi riiptiirti tanis: alan 28 yasinda erkek hasta sunulmaktadir. Bu ¢caligmanin
amaci olgunun klinik bulgularini ve cerrahi géruntiilerini (ultrasonografi, bilgisayarh tomografi, manyetik rezonans géruntiileme)
sunmak ve literatiirle kargilagtirmaktir.

o Anahtar Kelimeler: Kistik ekinokokkozis, safra kesesi, riiptiir, ultrasonografi, bilgisayarli tomografi, manyetik rezonans
9 goruntileme
(]
O
- — INTRODUCTION and natural intermediate hosts, sheep, goats, cattle

. . . . . . (1). These cysts are commonly seen in Europe,
Cystic echinococcosis (CE) is a parasitic infestation 7 7 P

most commonly seen in endemic areas and it is caused
by Echinococcus granulosus. Infection develops when
parasitic eggs thrown into the external environment The clinical signs and symptoms caused by CE depend
by final host dogs and canines are ingested by humans on thelocation, size, developmental stage, pressure on

Mediterranean countries, Asia, the Middle and Far
East, South America, and Australia (2).
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the surrounding tissues and structures of the cyst and the defense
mechanism of the infected person (3).

We present a case of hepatic CE intra-/extrahepatic biliary rupture,
which causes obstructive jaundice. It was successfully treated
surgically. In this case, our aim is to present the radiological
findings and surgical management of parasitic disease, and
images used to diagnose it.

CASE REPORT

A 28-year-old male presented to the general surgery clinic two
weeks before with abdominal pain. His physical examination
revealed pain and hepatomegaly in the epigastric region and
palpation in the right upper quadrant of the abdomen. According
to the patient’s history, he lived in a village and was engaged in
animal husbandry. The patient also reported nausea, vomiting,
and anorexia. Since this region is endemic in terms of CE, it was
suspected in the preliminary diagnosis, and his serum was tested
for CE antibodies. Indirect hemagglutination assay (IHA) result
was CE positive.

The computed tomography (CT) examination showed a type 3 CE
lesion with multiple daughter vesicles and septa in the posterior
segment of the right lobe of the liver (Figure 1a). Upon this,
we decided to perform elective surgery due to the Coronavirus
disease-2019 pandemic and his medical treatment started with
albendazole 10-15 mg/kg/day.

Two weeks later, the patient presented to the emergency
outpatient clinic with a sudden onset of pain in the right upper
quadrant, where physical abdominal pain, tenderness in the
abdomen, and cold sweating were observed.

The laboratory findings were as follows: White blood cell count
(21.96x10°) high, serum aspartate transaminase (85 U/L) and
alanine aminotransferase (74 U/L) slightly high, direct bilirubin
slightly high (0.43 mg/dL), amylase (40 U/L) within normal
limits, and gamma-glutamyl transferase high (320 U/L).
Contrast-enhanced CT showed in the right lobe of the liver a
connection between the intrahepatic bile ducts in the medial and
inferior sections with daughter vesicles (Figure 1b).
Ultrasonographic (US) imaging revealed multiloculated hepatic
cystic lesions and dilatation of the intra-/extrahepatic bile ducts.
Increased gallbladder size and daughter vesicles were observed in
the lumen and common biliary tract (Figure 2a, 2b).

Figure 1a, b. Contrast-enhanced CT image of a 28-year-old
male patient admitted to the emergency department with
sudden onset abdominal pain two weeks before and at the time
of presentation; type 3 cyst hydatid in the liver, before (a) and
after rupture (b) into the intrahepatic biliary tract

CT: Computed tomography

Magnetic resonance imaging (MRI) showed a type 3 CE in the
liver and daughter vesicles in the common hepatic duct lumen, as
well as daughter vesicles in the gallbladder and common bile duct
lumen (Figure 3a-c).

The patient underwent emergency laparotomy in the general
surgery unit as well as cystectomy, cyst drainage, cholecystectomy,
common bile duct exploration, and T tube drainage. During
the operation, we observed CE rupture into the bile ducts and
daughter vesicles in the common bile duct. In addition, there were
multiple daughter vesicles and cysts in the hydropic gallbladder
(Figure 4a, b).

After the operation, all laboratory findings returned to normal
values and the patient recovered and was discharged.

DISCUSSION

CE is still an important zoonotic parasitic infection that threatens
public health in the world and in our country. It has been reported
that there has been a dramatic decrease in the incidence and
prevalence of CE throughout the world, especially in recent years.
In addition, it is stated that the negative effects of infection on
public health and economy continue, especially in developing
countries where animal husbandry is common (4,5).

The liver is the most common site of involvement of CE followed
by the lungs. All other sites of involvement are considered as
unusual, and they include the peritoneal cavity, spleen, kidney,
uterus and adnexa, retroperitoneum, pancreas, brain, gallbladder

Figure 2a, b. On the ultrasonographic examination, the
gallbladder is distended and cholecystitis is observed. Image
showing daughter vesicles in the gallbladder lumen (a) and
common bile duct lumen (b)
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(<1%) and others (6). CE in the gallbladder is extremely unusual,
even in endemic regions. CE may primarily be seen the gallbladder
only in rare cases, or secondary invasion may be seen by daughter
cysts of a previously infected liver. Depending on whether the
cyst develops in the lumen of the gallbladder or on its external
surface, the pathogenesis may vary. If the cyst is in the gallbladder
lumen, the cysts have spread through the biliary duct, and if the
cystis on the gallbladder’s wall, there has been spread through the
lymphatic circulation (7). During the operation, we observed CE
rupture into the bile ducts and daughter vesicles in the common
bile duct. In addition, there were multiple daughter vesicles and
cysts in the hydropic gallbladder.

Figure 3a. On MRI coronal examination (a); type 3 cyst
hydatid (long arrow) in the liver and daughter vesicles (short
arrow) in the gallbladder

MRI: Magnetic resonance imaging

Figure 3b. MRI sagittal T2 WI (b) shows daughter vesicles in
the gallbladder and liver in images (arrow)

MRI: Magnetic resonance imaging

Turkiye Parazitol Derg 2023;47(3):200-3

This parasitic disease can infect all tissues and organs and cause
fatal complications. As an acute complication, it causes rupture
due to pressure increase in the cyst due to blunt abdominal
traumas, stressful situations, or severe cough or defecation
causing intraabdominal pressure increase. With biliary rupture
of liver hydatid cysts, the most obvious signs and symptoms are
right upper quadrant pain, jaundice, and high temperature (8).
In our case, sudden onset abdominal pain, nausea, vomiting, and
laboratory white blood cell elevation were notable.

The most important clue for recognizing CE disease is the
patient’s history and clinical suspicion in endemic areas. Various
radiological and serological methods can help in the diagnosis
(9). Preoperative diagnosis of hepatic CE complications before
ultrasonography (USG) or CT was difficult and was based on
clinical and laboratory findings. It has been reported that the
use of only radiological methods as a diagnostic method may be

Figure 3c. In the coronal image (c) dissociate germinative
membrane of the CE (long arrow) and daughter vesicles (short
arrow) are observed in common bile duct lumen

CE: Cystic echinococcosis

Figure 4a, b. Postoperative hydropic gallbladder specimen (a),
showing hydatid daughter cysts in the gallbladder (b) (white
arrow)
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insufficient in the differential diagnosis of other lesions, and the
use of only serological tests may be insufficient due to reasons
such as individual immune response differences and cross-
reaction, therefore it is necessary to use both diagnostic methods
together (3). In our case, IHA from serological tests, USG, CT and
MRI from radiological images were used for the diagnosis of CE.
Nowadays, in the treatment of CE, interventional procedures
appear to be less invasive and more comfortable in type 1-3 active
cysts compared to Gharbi’s US classification (10). If the cysts are
very large or subcapsular or if complications have developed, the
primary treatment is surgery.

CE is localized in many organs and tissues, especially the liver and
lung. Many studies have been conducted on CE, which is located
in different organs and tissues in our country. Some of these are
as follows; Renal hydatid cyst was found in two patients who were
admitted to the hospital with complaints of abdominal pain and
swelling in the abdomen. In the USG evaluation of both cases, a
cystic mass was observed and the cysts were surgically removed
(11). Two pediatric patients admitted to the hospital with
different complaints were diagnosed with hepatic echinococcosis
by imaging methods and serological methods. Albendazole was
followed by PAIR treatment in the treatment of the patients. No
side effects and recurrences were observed in the treatment (12).
In a study evaluating CE localizing in the pancreas, the patient
with acute pancreatitis attack and splenomegaly was found to
have pancreatic CE by imaging methods and IHA test. It has
been reported that no postoperative complication developed in
the patient who underwent albendezole and subsequent surgical
intervention (13). In a study investigating whether CE could cause
intra-familial infection; CE was detected in the lung and/or liver
in a total of four individuals from the same family. A ruptured
lung hydatid cyst and multiple cysts in the liver were found in the
father from family members, and hydatid cysts in the liver were
found in other children. It has been reported that genetic factors
may affect the disease and that all family members of individuals
living in risky areas should be evaluated for the disease (14).
In another study; Although the patient with cough, fever and
sputum complaints was initially interpreted as tuberculosis, as
a result of the tests performed, a cystic lesion compatible with
a hydatid cyst was detected in the left lobe of the liver in USG
and CT. It was emphasized that the liver should also be evaluated
with ultrasound in cases with suspected pulmonary CE, since the
symptoms of ruptured lung CE are similar to tuberculosis (15).
In this study, the patient with abdominal pain, nausea, vomiting
and loss of appetite was diagnosed with ruptured CE by CT, USG
and MR imaging methods and IHA test. As in the literature
reviewed (11,12,14,15), in this study, knowing the differential
diagnosis features of CE and The importance of applying
appropriate treatment was emphasized.

CONCLUSION

CE is still a common parasitic disease that can lead to serious
complications in endemic areas. It can occur in many organs with
different complications. Intrabiliary rupture is a well-defined
complication, but rupture into the gallbladder is a rare and
atypical finding. For clinicians and radiologists working in the
emergency room management of the disease may be much easier
if they become familiar with the clinical and radiological findings
of the cyst.
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