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kan, Tip, Veterinerlik ve Biyoloji alanlarinda yapilan
Parazitoloji konulu klinik ve deneysel caligmalari, ilging
olgu bildirimlerini, davet edilmis derlemeleri, Edito-
re mektuplar yayinlayan; yayin dili Tirkce ve ingilizce
olan, bagimsiz ve ényargisiz ¢ift-kér hakemlik ilkelerine
dayanan uluslararasi bir dergidir.

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

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

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji alan-
larinda ve biyoloji bilim dalinin ilgili birimlerinde ¢alisan
tim bilim insanlari ve bu alanlardaki yiiksek lisans/dokto-
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Dernegi uyelerine ve yurt capinda parazitoloji'yle ilgili
kisi ve kuruluslara dizenli olarak ulastirlmaktadir. Dergi-
nin tim sayilarinin icerikleri tam metin olarak www.tpara-
zitolderg.org adresinde Ucretsiz erisime aciktir.

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

Turkiye Parazitoloji Dergisi; PubMed/MEDLINE, BIO-
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icin Editor ofisine basvurulmalidir.
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Genel Kurallar

Tirkiye Parazitoloji Dergisi, tibbi ve veteriner parazitoloji alanlarinda deneysel,
gozlemsel arastirma, klinik denemeler, olgu sunumu ve derleme niteligindeki,
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Bu yilin son sayisini 9 orijinal arastirma makalesi, farkli konulari iceren 5 olgu sunumu ve 1 editére mektup olmak
Uzere 15 makale ile ¢cikarmaktayiz.

Dergimiz, yayinevimiz AVES'in yaptigi girisimlerle yine Thomson Reuters’in diizenleyicisi oldugu “Emerging
Sources Citation Index (ESCI)” basvurusunu yapmistir, Ocak 2016'da olumlu sonuclanmasini bekliyoruz. Bu
durumun dergimizin SCIE kapsamina alinmasi icin énemli bir adim oldugu belirtilmistir. Dergimizin nitelik ve
nicelik olarak bitin kriterleri karsiladigi ancak dergi olarak SCI ve SCIE listesinde bulunan dergilerde aldig:
atif sayisinin yeterli olmadigi vurgusu yapilmistir. Bu nedenle, 6zellikle uluslararasi diger dergilerde yapilacak
yayinlarda dergimizde yer alan makalelere atif yapilmasi icin siz degerli arkadaslarimizdan bu konuya gereken
onemi verilmesini rica ediyorum.

Bilim alanimizin en 6nemli unsurlarindan ve bizleri giiglendiren araglarindan biri olan “Tirkiye Parazitoloji Dergi-
si”nin bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararli olmasi umuduyla saygilar sunarim.

Prof. Dr. Yusuf Ozbel
Bas Editér
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We present you the last issue of this year with 15 studies including 9 original research articles, 5 case reports
on different subjects, and 1 letter to the editor.

Our journal has applied to the “Emerging Sources Citation Index (ESCI)”, launched by Thomson Reuters, with
the attempts of the publishing company of our journal, AVES, and we expect to get a positive result in January
2016. It has been specified that this is an important step for our journal to be indexed in SCIE. Moreover, it has
been emphasized that our journal meets all criteria qualitatively and quantitatively but the rate of its citation
in the journals included in the lists of SCI and SCIE is inadequate. Therefore, for the articles published in our
journal to be cited in the studies included especially in international journals, we kindly request our esteemed
colleagues to give due importance to this point.

Hoping that this issue of the “Turkish Parasitology Journal”, which is one of the most important components of
our scientific field and one of tools that strengthen us, will contribute to your scientific work and knowledge, |

present you my respect.

Prof. Yusuf Ozbel
Chief Editor
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Toxoplasma gondit DNA Asis1 Adayt SAG1 Geninin Klonlanmasi

Cloning DNA Vaccine Candidate SAG1 Gene of 7oxoplasma gondii

Huasniye Lalek, Esra Gurblz, Serkan Karaca, Stleyman Yazar, Salih Kuk
Erciyes Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Kayseri, Tiirkiye

oz

Amag: Toxoplasma gondii tim diinyada oldugu gibi tlkemizde de gériilen bir parazittir. Mortaliteye de sebep olabilen bu parazit, gebe-
lerden bebeklere gecisi sebebiyle oldukca dnemli bir halk sagligi sorunu olarak gérilmektedir. Toxoplasmosise karsl hentiz efektif bir as
gelistirilememistir. SAG1 proteini parazitin hem bradizoit hem de takizoit dénemlerinde salgilanan, hastaligin patogenezinde 6nemi olan bir
proteindir. Bu calismada DNA asisi adaylari arasinda yer alan SAG1 geninin klonlanmasi amaglanmistir.

Yéntemler: Calismada, T. gondii takizoitlerinden genomik DNA izolasyonu, SAG1 genini hedef alan primerler kullanilarak PCR ile SAG1
geni ¢odaltilmasi, SAG1 geninin pJET1.2 vektériine klonlanmasi, rekombinant plazmidin kompetan E. coli hiicrelerine transformasyonu
yapiimistir. Rekombinant plazmidin varligi PCR tarama ile dogrulanmistir. Pozitif kolonilerdeki rekombinant plazmitler saflastirildiktan sonra
klonlama; PCR, restriksiyon enzim kesimleri ve DNA dizi analizi yontemleri ile dogrulanmistir.

Bulgular: SAG1 genine spesifik primerler kullanilarak yapilan PCR sonrasinda 1010 baz ¢iftlik PCR triini gérinttlendi. E. coli kompetan hiic-
relerine transforme edilen rekombinant plazmid PCR-tarama ile gosterildi. Rekombinant plazmidin klonlanan geni icerdigi PCR ile gosterildi.
DNA dizi analizi yapilarak, klonlanan genin DNA dizisi elde edildi.

Sonug: Toxoplasmosise kargi umut verici DNA asi adaylarindan olan ve T. gondii takizoitlerinden izole edilen SAG1 geni klonlanmistir.
(Turkiye Parazitol Derg 2015; 39: 255-9)

Anahtar Kelimeler: Toxoplasma gondii, Toxoplasmosis, SAG1 Geni, DNA Asisi, Klonlama
Gelig Tarihi: 26.07.2014 Kabul Tarihi: 13.08.2015

ABSTRACT

Objective: Toxoplasma gondii, which is observed in our country and worldwide, can cause mortality and is an important public health prob-
lem because of engaging babies from pregnant women. An effective vaccine against toxoplasmosis has not yet been developed. SAG1
protein is released from the bradyzoites and tachyzoites stages of T. gondii and is important at the pathogenesis of the disease. This study
aimed to clone a promising DNA vaccine candidate, SAG1 gene, of T. gondii.

Methods: T. gondii genomic DNA was isolated from tachyzoites of T. gondii. SAG1 gene was amplified with specific primers and then
cloned into the pJET1.2 vector. Recombinant plasmids were transformed into Escherichia coli cells. The presence of recombinant plasmids
was determined by polymerase chain reaction (PCR) screening. Following the purification of the recombinant plasmid from positive colo-
nies, cloning was confirmed by PCR, restriction enzyme assays, and DNA sequence analysis.

Results: After PCR with SAG1 gene-specific primers, 1010-bp PCR products were obtained. Recombinant plasmid, which was transformed
into competent E. coli cells, was verified by PCR screening. Moreover, PCR verified that the recombinant plasmids contained the SAG1
gene. The DNA sequence was analyzed, and the DNA sequence was obtained.

Conclusion: One of the promising DNA vaccine candidates against toxoplasmosis, SAG1 gene, has been cloned.

(Turkiye Parazitol Derg 2015; 39: 255-9)
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Received: 26.07.2014 Accepted: 13.08.2015

Yazisma Adresi / Address for Correspondence: Dr. Salih Kuk. E.posta: salihkuk@hotmail.com

DOI: 10.5152/tpd.2015.3760

O©Telif hakki 2015 Tirkiye Parazitoloji Dernegi - Makale metnine www.tparazitolderg.org web sayfasindan ulasilabilir.
©Copyright 2015 Turkish Society for Parasitology - Available online at www.tparazitolderg.org



Lalek ve ark.
Toxoplasma gondii SAG1 Geninin Klonlanmasi

25

Turkiye Parazitol Derg
2015; 39: 255-9

GiRiS

Toxoplasma gondii, gesitli memeli ve kus turlerini enfekte eden
hicre ici zorunlu bir parazittir (1, 2). T. gondii, genis bir konak
yelpazesi olan, hem sagdlik hem de ekonomik agidan énemi yik-
sek bir protozoon parazit olarak kabul edilmektedir. Hem kasap-
lik hayvanlarda hem de insanlarda transplasental olarak bulasma-
st sonucunda; dislk, 6li dogum veya anomalili dogumlara
neden olmaktadir.

Ayrica immunokompromize hastalarda diger bircok organ tutulu-
mu yaninda beyin tutulumu sonucu olusturdugu meningoensefa-
it tablosu ile dlimlere sebep olmaktadir.

insanlara enfeksiyon, kontamine su ve besinleri tiketerek, doku
kisti iceren etleri ¢ig veya az pismis sekilde yiyerek, kan nakli,
organ nakli ve transplasental gecis gibi degisik yollarla bulagabil-
mektedir. Dolayisiyla toxoplasmosis diinyada son derece yaygin
olarak gorilmektedir. Bu tip parazitozlarda toplumlarin gelenek-
leri ve beslenme aligkanliklar hastaligin boyutlarini dogrudan
etkileyen faktorler arasinda 6nemli bir yer tutmaktadir.

Toxoplasmosise bagli fetal anomalilerin azaltilmasi icin her yil yiz
milyonlarca dolarin harcandigi ve diinyada enfekte kisilerin teda-
visinin yilda 7,7 milyar ABD dolarini buldudu bildirilmistir (3).

insanlarda bradizoit ve takizoit formu bulunan parazitin olusturdu-
Ju toxoplasmosis hastaliginin patogenezinde bir cok faktor rol
oynamaktadir. Patogenezde konaga ait faktérlerin yanisira parazi-
te ait faktorler parazitin tanisinin konulmasi ve parazitten korun-
mak icin asi gelistiriimesi calismalarinda énemli rol oynamaktadir.
SAG1 proteini hastaligin patogenezinde énemli olan ve hem
bradizoit hem de takizoit dénemlerinden salgilanan bir poteindir.
Bu nedenle gerek asi gerekse tani igin kit gelistirme ¢alismalarinda
hedef molekul olarak giinimuze kadar kullaniimgtir.

Bu ¢alismada toxoplasmosis patogenezinde dnemli rol oynayan
ve gerek asi gerekse tani calismalarinda kullanilan SAG1 geninin
klonlanmasi amaclanmistir.

YONTEMLER

Total Genomik DNA izolasyonu

Toxoplasma gondii Rh sus takizoitleri T.C. Saglik Bakanhgi Turkiye
Halk Saghgi Kurumu’ndan alindi. Total genomik DNA izolasyonu,
QlAamp Tissue Kit (QIAGEN, Germantown, ABD) prosediri
modifiye edilerek yapildi. Elde edilen son slziintl icerisindeki
total genomik DNA &rnegdi PCR icin -20°C'de saklandi.

Toxoplasma gondii SAG1 Gen Primerleri ve PCR
PCR reaksiyonu icin asagidaki primerler kullanildi:

TGSAG1 F: (5-ATT AAG CTT ATG TTT CCG AAG GCA GTG-3")
TGSAGT R:(5"-ATT GAATTC TCA CGC GAC ACA AGC TG -3")

PCR reaksiyonu icin toplam 25 pl'lik kanisim hazirlandi: 12,5 pl
Master mix (SolisBioDyne FIREPol, Tartu, Estonya), 2 ul genomik
DNA, 1 pl TgSAGT F (20 pmol) ve Tul TgSAGT R (20 pmol) pri-
meri. 95°C de 5 dk.'lik 6n i1sitma sonrasi sirasiyla 94°C de 1 dk.de-
natlrasyon, 63°C de 1 dk. baglanma, 72°C de 1 dk. uzamadan
olusan 35 ddngu sonrasi 72°C'de 15 dk.’lik son uzama ile biten
PCR programi kullanildi. PCR Grind, etidyum bromidle boyanmig
%1.5'luk agaroz jelde yurituldi ve Gel Logic 212 Pro Jel gériin-

tileme cihaziyla gorintilendi (Carestream, Rochester, ABD).

PCR Uriiniiniin Saflagtirimasi

PCR GrGnlUnin saflastinimasi icin High Pure PCR Product
Purification Kit (Roche, Berlin, Almanya) kullanildi. Kit prosedri
uygulanarak elde edilen 50 p saflagtinlmig PCR Grlnd klonlama
islemine kadar -20°C'de sakland.

SAG1 Geninin pJET1/2 Plazmidine Yerlestirilmesi

PCR Urininin klonlanmasinda CloneJET PCR Clonning Kit
(Thermo Scientific, Waltham, ABD) kullanildi. Klonlama reaksiyo-
nu 18 pl'lik karigim hazirlandi: 10 pl reaksiyon buffer, 1 pyl DNA
blunting enzim, 1 pl PCR Urind. Kangim 3-5 sn. vortekslenip
santrifiij edildikten sonra 70°C'de 5 dk. inkiibe edildi. inkiibasyon
sonrasi kangim buzlu suya konuldu. Kangima Tyl pJET1.2/blunt
Cloning Vector (50ng/pl) (Sekil 3.1.) ve 1 ul T4 DNA Ligaz eklenip
20 pl'ye tamamlandi. Karnigim 3-5 sn. vortekslendi ve oda sicakli-
ginda 5 dk. bekletildikten sonra 5 pl'si transformasyon icin kulla-
nildi. Kalan klonlama reaksiyon triinii olarak -20°C’de sakland.

Rekombinant Plazmidin Kompetan E.coli Hiicrelerine
Transformasyonu

Transformasyon icin 5 pl'lik ligasyon GriinG, buzlu suda bekletilen
100 pl OneShot TOP10 Chemically Competent E. coli hicreleri-
ne (Invitrogen, Carlsbad, ABD) eklendi ve buzlu suda 30 dk.
inkibe edildi. Karnigim 42°C'de 1 dk. bekletildikten sonra tekrar
buzlu suya alinarak burada 1 dk. bekletilerek rekombinant plaz-
midin transformasyonu saglandi. Daha sonra Uzerine 37°C'ye
isitiimis 250 pl SOC sivi besiyeri eklendi. Elde edilen karigimi
37°C'de calkalayiciUzerinde 1.5saatinklbe edildi. Transformasyon
Grind LB kati besiyere ekilerek 37°C'de bir gece inkibasyona
birakildi. LB kati besiyerinde koloni gelisimi gdzlendikten sonra
besiyerdeki koloniler numaralandirilarak yeni bir besiyerine ekile-
rek aktarildi. Besiyeri 37°C’de bir gece inkiibasyona birakildi.

Klonlamanin Dogrulanmasi

Kati besi yerinde olusan kolonilerin rekombinant plazmidi icerip
icermedigini tespit etmek i¢in PCR Tarama yapildi. 10 koloninin
PCR Tarama igin her biri 5 pul Master mix (SolisBioDyneFIREPol,
Tartu, Estonya), 1 pyl T9SAG1 F ve 1 pl TgSAG1 R primeri iceren
10 PCR tlpU hazirlandi. Tupler numaralandinldiktan sonra LB kat:
besiyerinde Ureyen kolonilerden 10 tanesi secildi. Secilen koloni-
ler steril kirdanla alinarak tiplerdeki karigimlara bulastirildi.
Karigimlar distile su ile toplam 25 pl’ye tamamlandi. PCR sonrasi
elde edilen PCR rind, etidyum bromidle boyanmis %1,5luk
agaroz jelde yuritildd ve Gel Logic 212 Pro Jel goriintileme
cihaziyla gorintulendi. (Carestream, Rochester, ABD).

Miniprep ve PCR ile Dogrulama

Kolonilerdeki rekombinant plazmidin varligini dogrulamak icin
miniprep ve sonrasinda PCR yapildi. Bu amagla High Pure Plazmid
Isolation Kit (Roche, Berlin, Almanya) kullanildi. PCR Tarama ile
pozitif bulunan koloniler 5 ml'lik ampisilinli LB sivi besiyerlerine
ekilerek calkalayici Gzerinde 37°C’de bir gece inkibe edildi. Kit
protokoll sonrasinda rekombinant plazmid elde edildi.

Miniprep ile elde edilen rekombinant plazmid DNA, NanoDrop
2000c spektrofotometre (Thermo Scientific, Waltham, ABD) ile
él¢tldu. Miniprep ile elde edilen rekombinant plazmid DNA'nin
S'er pl'si alinarak etidyum bromidle boyanmis %1,5'luk agaroz
jelde yuratildi ve Gel Logic 212 Pro Jel gorintileme cihaziyla
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gorlntilendi (Carestream, Rochester, ABD).

Ayrica gorintilenen rekombinant plazmidlerin SAG1 genini ice-
rip icermedigini anlamak PCR yapildi. PCR kurulurken template
olarak miniprep ile elde edilen rekombinant plazmid kullanild.
PCR rlnd, etidyum bromidle boyanmis %1,5'luk agaroz jelde
yUritilda ve Gel Logic 212 Pro Jel gériintileme cihaziyla gériin-
tllendi (Carestream, Rochester, ABD).

Restriksiyon Enzim Deneyleri ile Dogrulama

Miniprep ile saflagtinlan rekombinant plazmid, restriksiyon enzim-
leri ile kesilerek klonlanan genin varligi dogrulandi. Bunun igin
pJET1.2/blunt plazmitini klonlama bélgesindeki iki farkli bolgeden
kesen Bglll (Promega, Fitchburg, ABD) enzimi kullanildi. Buzlu su
icerisinde, 0,5 ml'lik steril tipe, sira ile 16,3 pl steril de-iyonize su,
2ul 10X restriksiyon enzim buffer, 0,2ul BSA ve 1ul DNA eklendi.
Pipet yardimi ile kanstinldiktan sonra 0,5ul Bglll restriksiyon enzimi
eklendi. Hazirlanan toplam 20 pl'lik karngim 37°C’'de 4 saat inkibe
edildi. inkiibasyon sonrasi drinler etidyum bromidle boyanmis
%1,5'luk agaroz jelde yurtildi ve Gel Logic 212 Pro Jel gériinti-
leme cihaziyla gérintilendi (Carestream, Rochester, ABD).

DNA Dizi Analizi ile Dogrulama

Saflastirlan rekombinant plazmidlerdeki klonlanan genin
varligi ve dizisi, DNA dizi analizi ile dogrulandi. DNA dizi
analizi  i¢cin  pJET1.2 Forward Sequencing Primer,
(5'-CGACTCACTATAGGGAGAGCGGC-3'), pJET1.2 Reverse
Sequencing Primer, (5'-AAGAACATCGATTTTCCATGGCAG-3')
primerleri ve Bigdye Cycle Sequencing kit v3.1 (Applied
Biosystems, Carlsbad, ABD) kullanildi. Sonuglar otomatik DNA
dizi analiz cihazinda (ABI PRISM 3130XL Genetic Analyzer,
Waltham, ABD) analiz edildi.

DNA dizi analizi sonuglar Chromas v.1.45 (ConorMcCarty School
of Science Griffith University, Australia) programi ile incelendikten
sonra http://blast.ncbi.nlm.nih.gov/ internet adresinde yer alan
web tabanli BLAST (Basic Local Alignment Search Tool) progra-
mina girildi. Calismadan elde edilen DNA dizisi GenBANK veri
tabanindaki mevcut Toxoplasma DNA dizileri ile kargilastirildi.

BULGULAR

SAG1T genine spesifik primerler kullanilarak yapilan PCR sonra-
sinda 1010 baz ciftlik PCR Grini, %1.5'luk agaroz jelde 100 bg¢'lik
esliginde yuritilda ve gériuntilendi (Resim 1).

Elde edilen 1010 b¢'lik PCR Griint pJET1.2/blunt klonlama vek-
térine yerlestirildi. Ligasyon triini OneShot TOP10 Chemically
Competent E. coli kompetan hiicrelerine transforme edildi. Bir
gece inklbasyon sonrasi olusan koloniler tespit edildi (Resim 2).

Transformasyon sonrasi gézlenen kolonilerin rekombinant plaz-
midi icerip icermedigdini anlamak i¢in PCR-Tarama yapildi. Kati
besiyerinden secilen kolonilerin rekombinant plazmidi icerdigi
PCR Tarama ile 1010 baz ciftlik PCR Urinl gosterildi (Resim 3).

Rekombinant plazmid varligi tespit edilen koloniden miniprep
yapilarak rekombinant plazmidler saflastinldi. Rekombinant plazmi-
din klonlanan geni icerdigi PCR ile gosterildi. Miniprep ile saflasti-
rlan rekombinant plazmid, pjetTg-SAG1 olarak isimlendirildi.
Ayrica saflastinlan rekombinant plazmidler, Bglll restriksiyon enzim-
leri ile kesildi ve klonlanan genin varligi dogrulandi (Resim 4).

1000 bp

Resim 1. T. gondii 1010 bp uzunlugundaki PCR Grlinlnin
%1,5'luk agaroz jelde gérintilenmesi.

M;100 bp Ladder, 1; gDNA miktari Tul, 2; gDNA miktari 3pl, 3; gDNA miktar
5ul, 4; negatif kontrol

Resim 3. PCR Screening Urinleri.
M; 100 bp Ladder 1; negatif kontrol, 2; pozitif drnek
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Tablo 1. DNA dizi analizi ile elde edilen T. gondii SAG1 genine ait DNA dizisi

1 atgtcggtt tcgtgcacca cttcattatt tcttctggtt ttttgacgag tatgtttccg
61 aaggcagtga gacgcgcecegt cacggcaggg gtgtttgccg cgcccacact gatgtcgttc
121 ttgcgatgtg gcgttatggce atcggatccc cctettgttg ccaatcaagt tgtcacctgce
181 ccagataaaa aatcgacagc cgcggtcatt ctcacaccga cggagaacca cttcactctc
241 aagtgcccta aaacagcgct cacagagcct cccactcttg cgtactcacc caacaggcaa
301 atctgcccag cgggtactac aagtagctgt acatcaaagg ctgtaacatt gagctccttg
361 attcctgaag cagaagatag ctggtggacg ggggattctg ccagtctcga cacggcaggc
421 atcaaactca cagttccaat cgagaagttc cccgtgacaa cgcagacgtt tgtggtcggt
481 tgcatcaagg gagacgacgc acagagttgt atggtcacag tgacagtaca agccagagcc
541 tcatcggteg tcaataatgt cgcaaggtgc tcctacggtg cagacagcac tcttggtect
601 gtcaagttgt ctgcggaagg acccactaca atgaccctcg tgtgcgggaa agatggagtc
661 aaagttcctc aagacaacaa tcagtactgt tccgggacga cgctgactgg ttgcaacgag
721 aaatcgttca aagatatttt gccaaaatta actgagaacc cgtggcaggg taacgcttcg
781 agtgataagg gtgccacgct aacgatcaag aaggaagcat ttccagccga gtcaaaaagc
841 gtcattattg gatgcacagg gggatcgcct gagaagcatc actgtaccgt gaaactggag
901 tttgccgggg ctgcagggtc agcaaaatcg gtcgcgggaa cagccagtca cgtttccatt
961 tttgccatgg tgatcggact tattggctct atcgcagctt gtgtcgegtg a

3000 bp

Resim 4. Rekombinant plazmid Grunleri.
M.100 bp Ladder, 1; 1010b¢'lik pozitif T. gondii SAG1 PCR Urind, 2-5;
rekombinant plazmidten elde edilen PCR rlnleri

Klonlamanin dogrulugunu kesinlestirmek icin son olarak rekom-
binant plazmidin DNA dizi analizi yapilarak, klonlanan genin
DNA dizisi elde edildi (Tablo I).

TARTISMA

Toxoplasma gondii'nin hayat déngusu; takizoit, bradizoit ve spo-
rozoit olmak Uzere Ug¢ enfektif dénem icermektedir. SAG1 geni
takizoit dénemine spesifik bir antijendir. T. gondii antijenleri igeri-
sinde en iyi karakterize edilenlerden biri olan SAG1 yiksek dere-
cede korunmus bir gendir. SAG1 antijenine karsl viicutta hem
humoral hem de hiicresel immun cevap olugmaktadir. Bu nedenle;
SAG1, gerek parazitin tanisinda gerekse parazite karsi asl calisma-
larinda yodun olarak kullanilan bir antijen olmustur (3, 4).

Rekombinant SAG1 proteini insanlarda tani amaciyla ELISA'da
kullanilmig ve sensitivitenin %93,9 spesifitesinin ise %100 oldugu

bildirilmistir (5). ELISA'nin yani sira avidite testlerinde de rekom-
binant SAG1 proteini basari ile kullanilarak ticari kitler gelistiril-
mistir (6). SAG1 proteini, tani calismalarinda tek bagina kullanildi-
g1 gibi GRA1 ve GRA7 gibi rekombinant proteinlerle de kombine
edilerek kullanilmig ve olumlu sonuglar alinmistir (7, 8). SAG1
geni tani ¢calismalar diginda asi ¢alismalarinda da en 6nemli aday
molekil olarak kabul edilmistir. Glinimize kadar yapilan calis-
malarda SAG1 gen tabanli DNA asilarinin hem humoral hem de
hicresel cevabi uyardidi T. gondii'ye kargi kismi koruma sagladigi
gosterilmistir (9). SAG1 geni tek basina veya diger aday molekul-
lerle beraber kullanilarak T. gondii'ye karsi gelistirilecek asinin
etkinligi arttinlmaya cahsilmistir (10, 11, 12).

insanda T. gondii enfeksiyonu tanisinda bircok zorlukla karsilasil-
maktadir. Bu zorluklardan bir kismini tani testlerinin sensitivite ve
spesifitesinin distkligu olusturmaktadir. Bunun yaninda tani igin
degerlendirilecek 6rnegin idrar, kan, balgam, BOS gibi farkl
materyaller olmasi yeni zorluklar da kargimiza ¢ikarmaktadir. Bu
nedenle insan serum ve tikuriginde T. gondii spesifik IgG anti-
korlarini tespit edebilecek rekombinant SAG1 antijeni iceren
ELISA gelistirilmistir. Toxoplasmosisde immun hastalardan elde
edilen 49 serum &rnedi ve nonimmun kontrol grubundan elde
edilen 42 serum 6rnedi c¢alismada degerlendirilmistir.
Rekombinant SAG1 serum bazli ELISA'da IgG antikorlar %100
sensitif ve spesifik olarak bulunmustur (13).

Bircok tani testinde T. gondiii lizat ve tam hiicre antijenleri kulla-
nilirken bunun yerine MIC1-MAC1-SAG1'den olusan kimerik
proteinin tani amaciyla kullanilabilecedi belirtilmistir. Bu ¢aligma-
da Ug proteinin tamami yerine MIC1'in 25-182. aminoasitler arasi,
MAC1'in 30-220 aa arasi ve SAG1'in 49 ile 198'inci aa arasi 270
serum ornegini degerlendirmek icin kullanilmistir. Sonug olarak
insan serum oreklerinde T. gondii enfeksiyonunun tespiti igin
MIC1-MAC1-SAG1 kimerik antijeninin etkin ve Umit verici bir
aday olarak ticari testlerde kullanilabilecegi belirtilmistir (14).



Turkiye Parazitol Derg
2015; 39: 255-9

Lalek ve ark.2 5 9
Toxoplasma gondii SAG1 Geninin Klonlanmasi

SAGT1 genini iceren multi-antijenik DNA asisinin IL-12 ile birlikte
verilmesinin T. gondii'ye karsi gl¢li, etkin ve uzun sureli koruma
sagladigi bildirilmistir (15).

SONUC

Bu calismada; T. gondii SAG1 geni elde edilmis ve klonlanmistir.
Klonlama sonrasi DNA dizi analizi yapilmisti. DNA dizi analiz
sonucunda kullanilan standart T. gondii susunda mutasyonlarin
olmadigi BLAST analizi ile tespit edilmistir. Bu ¢alismadan elde
edilen SAG1 geni immun yaniti arttirmak amaciyla genetik ya da
genetik olmayan adjuvanlarla kombine edilerek gerek DNA asisi
gerekse protein asisi olarak kullanilabilecektir. Ayrica SAG1 geni-
ne ilaveten glicli humoral ve hicresel immun yanit olusturan T.
gondii'nin diger antijenleri de elde edilebilecektir. Bu antijenle-
rin SAG1 geni ile kombinasyonu sonrasinda DNA asisi ve rekom-
binant protein asilar olusturulabilecektir. SAG1 geni ve proteini-
ne eklenecek diger T. gondii gen ve proteinlerine ilaveten asi
protokollerine eklenecek genetik ve genetik olmayan adjuvan-
larla etkin bir agi olusturulmaya caligilabilecektir. Bu agilarin etkin-
ligi laboratuvar hayvan modellerinde akut ve kronik toxoplasmo-
sise kargl koruyuculugu hiicresel ve humoral immun yaniti uyar-
madaki yeterliligi acisindan test edilebilecektir. Diger taraftan,
as! yaninda ELISA ve avidite tani kitleri i¢in de klonlanan SAG1
geninin eksprese ettigi protein kullanilabilecektir.

Etik Komite Onayi: Bu calisma igin etik komite onayina gerek yoktur.
Hasta Onamu: Bu calisma igin hasta onamina gerek yoktur.
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In vitro and in vivo Nematocidal Activity of Allium sativum and 71agetes
erecta Extracts Against Haemonchus contortus
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ABSTRACT

Objective: In the Mexican ethno-medicine, a number of plants have shown a successful anthelmintic activity. This fact could be crucial to identify
possible green anti-parasitic strategies against nematodes affecting animal production. This research evaluated the in vitro and in vivo nemato-
cidal effects of two single and combined plant extracts: bulbs of Allium sativum (n-hexane) and flowers of Tagetes erecta (acetone). The in vivo
assay evaluated the administration of extracts either individually or combined against Haemonchus contortus in experimentally infected gerbils.
Methods: The in vitro larvicidal activity percentage (LAP) of A. sativum and T. erecta extracts against H. contortus (L3) was determined by
means of individual and combined usage of the extracts. Similarly, the extracts were evaluated in terms of reduction in the parasitic popu-
lation in gerbils infected with H. contortus by individual and combined usage.

Results: The LAP at 40 mg/mL was 68% with A. sativum and 36.6% with T. erecta. The combination caused 83.3% mortality of parasites. The
oral administration of A. sativum and T. erecta extracts at 40 mg/mL, caused 68.7% and 53.9% reduction of the parasitic burden, respectively.
Meanwhile, the combined effect of both extracts shown 87.5% reduction.

Conclusion: This study showed evidence about the effect of A. sativum and T. erecta plant extracts by means of individual and combined usage against
H. contortus in in vitro and in vivo bioassays in artificially H. contortus-infected gerbils as a model. (Turkiye Parazitol Derg 2015; 39: 260-4)
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oz

Amagc: Meksika etnik-tipta, bazi bitkiler basarili bir anthelmintik etki géstermektedirler. Bu gercek, hayvan tretimini etkileyen nematodlara
karsi, olas yesil anti-parazitik stratejilerin belirlenmesi icin dnemli olabilir. Bu arastirma iki tek ve kombine bitki ézlerinin, Allium sativum so-
Janlar (n-hekzan) ve Tagetes erecta (aseton) cigeklerinin, nematosidal etkisini in vitro ve in vivo olarak degerlendirmistir. In vivo calismada,
deneysel olarak etkilenen gerbillerde Haemonchus contortusa karsi, bitki 6zleri tek olarak ya da birlikte uygulanmustir.

Yéntem: A. sativum ve T. erecta zlerinin H. contortusa (L,) karsi in vitro larvisidal etki ylzdesi (LEY), bitki 6zlerinin tek basina ve kombine ola-
rak kullanilmasi ile belirlendi. Ayni sekilde bitki 6zleri, H. contortus ile infekte olmus gerbillerdeki parazit popilasyonunu azaltmasi agisindan,
tek ve beraber kullanilarak degerlendirilmistir.

Bulgular: 40 mg/ml'deki LEY, A. sativum igin %68 ve T. erecta igin %36,6 olarak bulunmustur. Kombinasyon %83,3 oraninda mortaliteye
neden olmustur. 40 mg/mL dozdaki bitki dzlerinin oral olarak uygulanmasi ile parazit popilasyonu A. sativum icin %68,7 ve T. erecta igin
9%53,9 azalmistir. Ayni zamanda, kombine etkisi % 87,5 olarak tespit edilmistir.

Sonug: Bu calisma, bir model olarak, yapay olarak H. contortusdan infekte olan gerbillerle yapilan in vitro ve in vivo biyoanalizlerde, A. sativum ve T.
erecta bitki &zlerinin tek ve kombine olarak kullanilmasinin H. contortusa karsi etkisini kanitlamaktadir. (Turkiye Parazitol Derg 2015; 39: 260-4)
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INTRODUCTION

Gastrointestinal parasitic nematodes (gin) are responsible for an
important economic impact in ruminants (1). Particularly,
Haemonchus contortus causes a severe damage on animal
health because of its hematophagia habits. The immune system
of young parasitized animals is dramatically diminished and they
even can eventually die (2). Systematic deworming of animals
using chemical anthelmintic drugs (CADs) is the most common
method of gin control worldwide. Such a strategy reduces the
parasitic burden in animals; however, there are a number of
inconvenient factors that diminish the beneficial use of such
drugs. One example is the anthelmintic resistance in the para-
sites that causes an inefficiency of the anthelmintic drugs. Also,
once animals have been dewormed, some CADs are expelled
into the environment in their bioactive form through feces or
urine, creating a risk to non-target microorganisms (3).

Green technology offers an environmental friendly alternative.
During the last decades, the use of natural bio-compounds
obtained from plants with medicinal properties is gaining impor-
tance in human health. There are currently, a number plants
extracts that have been commercialized worldwide (4). Similarly,
plants and their products are being deeply studied searching for
tools of control against animal parasitic nematodes. Many plants
are currently being explored to identify possible candidates for
control in animals of veterinary importance (5-10). Recently, two
outstanding plants, Allium sativum and Tagetes erecta, have
been identified and selected for investigating their green nema-
tocidal activity.

A. sativum (garlic) is a member of the Liliaceae family and one of
the most popular bulbs used worldwide to reduce various risk
factors associated with several diseases, including activity against
gin (11). Some bio-compounds obtained from garlic are allicin,
allinin, ajoene, and diallylsulfide that are sulphured compounds.

T erecta L (marigold) is known as death flower and is a medicinal
and ornamental plant; it is also used for its nematocide, cosmet-
ic, and medicinal properties (12, 13). The plant T. erecta has been
shown to contain quercetagetin, a glucoside of quercetagetin,
phenolics, syringic acid, methyl-3, 5-dihydroxy-4-methoxybenzo-
ate, quercetin, and thienyl and ethyl gallate (13, 14). The leaves
are reported to be effective against bleeding piles, kidney trou-
bles, muscular pain, ulcers, and wounds. Phytochemical studies
of its different parts have resulted in the isolation of various
chemical constituents such as flavonoids, carotenoids, and triter-
penoids.

Their importance is being evaluated in the control of animal
parasitic nematodes (15). The present research aimed to evalu-
ate the in vitro and in vivo nematocidal effects of the plant
extracts obtained from A. sativum and T. erecta (administered
either individually or combined) against H. contortus as a green
alternative of parasitic control.

METHODS

2.1 Plant material
The selection of plants was based on the ethno-botanical back-
ground (either scientific or empiric) and its usage in traditional

medicine as de-wormer products. A. sativum vegetative material
was obtained from the local market in the City of Cuernavaca,
and T. erecta flowers were obtained from a rural field in the
Municipality of Tixtla; both places are situated in the State of
Morelos, Mexico. The A. sativum bulbs were peeled, and all
coats were removed and finely sliced. In the case of T. erecta, the
flowers were processed for extraction as follows: n-hexane for A.
sativum and acetone for T. erecta by a maceration process at
room temperature (6, 16, 17).

2.2 H. contortus infective larvae (L,)

The H. contortus isolate was originally obtained from a naturally
infected sheep from “Las Margaritas” Experimental Sheep Farm
(INIFAP) in Hueytamalco Municipality in the State of Puebla,
Mexico. A H. contortus egg donor lamb was orally infected with
an aqueous suspension containing 350 larvae/kg of body
weight. Twenty days after infection, the presence of H. contortus
eggs in fecal samples was detected with the McMaster tech-
nique (18). Infective larvae were extracted from coprocultures
using the Baermann funnel technique (18). Larvae were
unsheathed following the technique described by Lépez Aroche
et al. (6). The total number of L, in aqueous suspension was esti-
mated by counting them in ten 10 ml aliquot drops (19).

2.3 Bioassays to determine the 50% lethal concentration (LC, )
Different extract concentrations of A. sativum n-hexane and T.
erecta acetone extracts were evaluated to determine the LC_ by
means of the individual and combined effects of both extracts.
Initially, the solution of each extract at 40 mg/mL was prepared
as a “stock solution.” From this concentration, double dilutions
were prepared to obtain the following concentrations: 40, 20, 10,
5, 2.5, 1.25, and 0.625 mg/mL. The assay was performed in
24-well tissue culture plates at 500 mL for three replicates.
Proper controls (3% tween-20 and 3% fenbendazole and distilled
water) were used, and the protocol cited by Lépez-Aroche et al.
was followed (6). Results were obtained by counting the number
of live and dead L, in the wells and means of either live/dead
larvae after 24 h and 72 h confrontation were recorded. LC,, was
obtained using the POLO program (version 2003). The in vitro
efficacy percentage of the extracts and LC,, were determined
using the following formula:

Alive (L)) control — Alive (L,) treated
Efficacy percentage= x100
Alive (L,) control

Where, Alive (L,) Control=Mean of alive (L
control group

,) recovered from

Alive (L,) Treated = Mean of alive (L)) recovered from
treated group

2.4 Experimental animals

Forty-two male and female 3-month-old gerbils weighing an aver-
age of 40 g were obtained from a local bioterium. Animals were
kept in metallic cages at 28-30°C (n=7), and a 2-week adaptation
period was established to determine their health conditions.
Presence of gin eggs in feces was diagnosed, and gin-positive
gerbils were dewormed and other provided recommendations
were followed according to de Jests-Gabino et al. (17).
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2.5 Assessing the in vivo oral administration of plant extracts
in gerbils

The optimum dose of H. contortus (L) to achieve an infection in
gerbils and the best administration route for the plant extracts
were determined according to de Jesus-Gabino et al. (17). Gerbil
groups were conformed as follows: ) distilled water, 1l) 3% tween-
20 (in water), lll) albendazol, IV) A. sativum extract, V) T. erecta
extract, and VI) both combined extracts. The extracts were admin-
istered at 40 mg/mL contained in 100 pL volume (as a total dose).
The animals were slaughtered 13 days post-infection. Necropsy
was performed to obtain the stomach and to collect the nema-
todes presents in the gastric lumen. Then, nematodes were quan-
tified to estimate the recovery average of parasites per group. The
reduction percentage of parasitic burden attributed to the treat-
ments was estimated using the following formula:

XB - XA

%E= x100

Where, %E=Reduction percentage
XA=Mean of recovered parasites from the treated group

XB=Mean of recovered parasites from the control group

2.6 Statistical analysis

Data were analyzed using the Shapiro-Wilk statistical test
(P<0.0001). Data were transformed to square root for data nor-
malizing (P<0.6035) (20). After data normalizing, analysis of vari-
ance was used considering the average of recovered nematodes
from different groups at necropsy as the dependent variable.
Additionally, the minimum significance difference (a=0.05) was
used as a multiple mean comparison to determine the difference
between treatments using the Statistic Analysis System (21).

RESULTS

The in vitro median LC,, after 24 h and 72 h confrontation of A.
sativum n-hexane extract with the nematode larvae was identi-
fied as 7.9 mg/mL and 3.8 mg/mL, respectively. Meanwhile, the

Table 1. Total number and average of Haemonchus contortus
(L,) recovered at necropsy of artificially infected gerbils after
being treated with two plant extracts, either alone or combined

Recovered Average | Reduction
Treatment H. contortus (L,) X (£SD) (%)
Fenbendazole* 1 2.7 (£2.21) 97.5
Allium sativum/ 83 11.8 (£5.9) 87.5
Tagetes erecta
Allium sativum 219 31.2 (%13 68.7
Tagetes erecta 308 44 (£21)¢ 53.9
Tween-20 AL 3% 572 95.3 (x42.5) 10
Water 749 107 (£58) 0
*=Positive control; Values followed by a different letter indicate statistical
differences (P<0.05).
X=Average; SD=Standar Deviation

T. erecta acetone extract showed a very low in vitro lethal activi-
ty against the nematode from which no LC,_ was obtained. On
the other hand, the LC,, for the extract combinations of both
plants was 3.95 mg/mL at 24 h and 1.3 mg/mL at 72 h confronta-
tion. The results of the in vivo assay of extracts, either individual
or combined, are shown in Table 1, which includes the total
number of recovered L, at necropsy of gerbils as well as the
average and the reduction percentage of recovered nematodes.
A reduction of H. contortus (L,) population of 68.7% and 53.9%
were individually obtained with A. sativum and T. erecta, respec-
tively. On the other hand, 87.5% larvae reduction was obtained
with the combined extracts. Similarly, larvae reduction percent-
ages obtained with the controls fenbendazole, 3% tween-20 (in
water), and water were 97.5%, 10%, and 0%, respectively.

DISCUSSION

The A. sativum in vitro activity obtained in the present research (at
72 h) can be considered important, particularly because it is a
natural extract. Similarly, the low in vitro lethal activity was
obtained with the T. erecta extract after 24 h, and this percentage
was increased at 72 h confrontation. The in vitro assays provide
useful information about the lethal activity of organic plant
extracts against gin infective larvae. However, the real effect of any
plant extract as an anthelmintic compound is achieved through
the in vivo assays (22). Both A. sativum and T. erecta individual
extracts reduced the L, population in values higher than 50%. The
A. sativum in vivo efficacy in the present experiment showed that
it can have a very good result, and it was very similar to the one
obtained at 24 h in vitro confrontation. This efficacy is important
because such a result was obtained only by administering the
plant extract as a single alternative of control. Perhaps, such effi-
cacy could increase using other vehicles or even other doses. The
in vivo efficacy of T. erecta was very similar to the one obtained in
the in vitro assay at 72 h confrontation. Perhaps there are similar
cuticle molecules between the L, and L, evaluative stages and
probably they share the same cuticle receptors susceptible to act
as bio-compound targets. The fact that the T erecta extract
removed the parasitic burden by less than 50% could be consid-
ered a low activity compared with the regular anthelmintic drugs;
nevertheless, it is an acceptable reduction for a natural plant
extract. The combination of both extracts achieved a higher effect
in reducing the gerbil parasitic burden (87.5%). This study shows,
for the first time, evidence about the anthelmintic effect of two
plant extracts used, individually or combined, against H. contortus
in artificially infected gerbils as an in vivo model of study. The dif-
ferent results obtained both in the in vitro assay and in the present
in vivo assay could be due to the fact that the in vitro assay pro-
vides favorable conditions to allow the plant extracts to display
their lethal nematocidal activity. In contrast, the in vivo assay has
to overcome the gerbil physiological body barriers (temperature,
pH, enzymes, etc.) to express their anthelmintic effect. This result
motivates a continued search for increasing the efficacy of these
or other bio-compounds obtained from plant extracts, either indi-
vidually or combined. Similarly, these and other plants and also
other organic solvents could achieve a higher anthelmintic activity
in gerbils with potential use in sheep. The use of organic extracts
from a number of plants, using different solvents, has been evalu-
ated against a wide variety of parasites. The Spigelia anthelmia
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ethanol extract showed 74% anthelmintic activity against
Nippostrongylus brasiliensis in rats (23). In another study, the oral
administration of an aqueous extract of Jazmin (Jasminum abys-
sinicum) leaves reduced H. contortus eggs by 69% per g of feces
in artificially infected sheep (24). Similarly, 95% reduction of the
gastrointestinal nematode infective larvae population in fecal
cultures was obtained through the oral administration of an aque-
ous extract of a combination of Mentha piperitaand Chenopodium
ambrosioides in goats (25). The selected plant extracts assessed
in the present study should be evaluated using sheep and other
economically important species as possible potential natural com-
pounds to be used in integrated control programs. The use of this
technology could lead to the development of environmental
friendly alternatives for the control of gin and can be used with
other ecological measures to substantially reduce the parasitic
burdens in animals and improve both animal health and produc-
tion (26). The results of the present study show that the combined
use of both plant extracts produces a higher anthelmintic effect
than the use of the individual plant extracts. In this regard, such an
increased activity could be due to either a synergic or additive
effect achieved when the bio-compounds present in the two plant
extracts have an interaction that leads to a higher anti-parasitic
effect (27).

CONCLUSIONS

The nematocidal activity of the A. sativum hexane extract was
demonstrated against H. contortus when administered in jirds
(Meriones spp.) either alone or combined with T. erecta acetone
extracts. The use of selected plant extracts with an anthelmintic
activity offers a viable and sustainable alternative to be used as
an integrated bio-control system against parasitic gin in eco-
nomically important animal species. Obtaining plant extracts
with the highest anthelmintic activity is an important alternative
to obtain a natural product that replaces, at least partially, the
use of chemical drugs against animal parasitic nematodes.
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New species of Genus Diplotriaena Railliet and Henry, 1909 (Filariidae:
Nematoda) from Passer domesticus Linnaeus and P, pyrfionotus Blyth

(Passeridae: Passeriformes) in Jamshoro, Sindh, Pakistan

Jamshoro, Sindh, Pakistan’da Diplotriaena Railliet ve Henry, 1909 Cinsinin, Pass

domesticus Linnaeus ve passer Pyrfionotus Blyth (Passeridae: Passeriformes) Yeni Tiirleri

Irshad Chandio, Ali Murtaza Dharejo, Saima Naz, Muhammad Munif Khan

Department of Zoology, University of Sindh, Jamshoro, Pakistan

ABSTRACT

Objective: The present study was conducted to examine the filarial nematodes of house sparrow [Passer domesticus (Linnaeus, 1758)] and Sindh
sparrow (P. pyrrhonotus Blyth, 1844) from Jamshoro, Sindh, Pakistan.

Methods: Twenty-three house sparrows and 12 Sindh sparrows were examined for nematode parasites. A total of seven birds were found infect-
ed by 16 filarial worms belonging to the genus Diplotriaena Railliet and Henry, 1909. Birds were dissected and parasites were processed through
the standard method of temporary slide mounting. Live worms were found embedded in the lungs of the host.

Result: The present specimens were known to be new to science. It is the first record of species of both domestic and Sindh sparrows in Pakistan.
The prevalence and male—female ratio of the present species were conducted.

Conclusion: The present species was named as Diplotriaena passeri. This name is given to new nematode species on the name of its type host.
It was compared with previously known species of the genus Diplotriaena on the basis of their diagnostic characteristics.

(Turkiye Parazitol Derg 2015; 39: 265-9)
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oz

Amag: Bu calisma Jamshoro, Sindh, Pakistan’daki ev sercesi [Passer domesticus (Linnaeus, 1758)] ve Sindh sercesindeki [P. Pyrhonotus (Blyth,
1844)] filarial nematodlari incelemek icin yapilmistir.

Yéntemler: 23 ev sercesi ve 12 Sindh sercesi nematod parazitleri agisindan incelendiler. Toplam 7 kusun, Diplotriaena Railliet ve Henry, 1909
cinsine ait 16 filarioid kurtcugundan enfekte oldugu belirlendi. Kuglar diseke edildiler ve parazitler standart gecici lam montaj yontemi ile
degerlendirildiler. Canli kurtguklarin konagin akcigerlerinde yerlesmis olduklar gorildi.

Bulgular: incelenen tiirlerin bilim icin yeni oldugu bilinmektedir. Bu, Pakistan'daki ev ve Sindh serceleri cinslerinin ilk kaydidir. Bu cinslerin
prevalansi ve erkek-disi orani degerlendirilmistir.

Sonug: Yeni belirlenen tiir Diplotriaena passeri olarak adlandirlmistir. Tanisal 6zelliklerine dayanarak, Diplotriaena cinsinin énceden bilinen
turleriyle karsilagtinlmistir. (Turkiye Parazitol Derg 2015; 39: 265-9)

Anahtar Kelimeler: Diplotriaena, yeni turler, Passer domesticus, Passer pyrhonotus, Pakistan
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INTRODUCTION

House sparrow (Passer domesticus Linnaeus, 1758) and Sindh
sparrow (P. pyrrhonotus Blyth, 1844) (Passeridae: Passeriformes)
are non-migratory birds in Sindh. Both species of sparrows are
very similar in appearance (1, 2) and are abundant worldwide,
except in Antarctica. These sparrows consume a wide variety of
arthropods, including beetles, caterpillars, butterflies, moths,
grasshoppers, and spiders. They also feed on flowers, grass,
weeds, and seeds. Both the sparrows can be significant agricul-
tural pests as well as beneficial to humans, particularly by eating
insect pests. These sparrows are closely associated with perma-
nent human habitations, including farmyards, villages, parks,
suburban areas, and city centers (3, 4).

The genus Diplotriaena Railliet and Henry, 1909 has been
reported by more than 60 species from different birds worldwide
(5, 6,7, 8, 9). From Pakistan, D. nochti was recorded from Rosy
Starling Sturnus roseus, Bank Myna Acridotheres ginginianus,
and D. streptopelia was reported from Laughing Dove
Streptopelia senegalensis (10, 11).

The present species of the genus Diplotriaena was collected
from P. domesticus and P. pyrrhonotus in Sindh region, Pakistan.
Although it was reported from P. domesticus, but the species
was not described (5); thus, the present species was referred to
be new to science. In the present study, the male and female
ratio of parasites in both host birds and their prevalence were
conducted (Table 1), the new species of Diplotriaena has been
compared with its closest allies (Table 2).

METHODS

A total of 23 birds of P. domesticus and twelve birds of P. pyr-
rhonotus were collected from Jamshoro, Sindh Province,
Pakistan, and were dissected for their nematodes. Amongst
these, 13 P. domesticus and 5 P. pyrrhonotus were found
infected by eleven and five filarial worms of genus Diplotriaena
respectively (Table 1). Worms embedded in the lungs, trachea,
and body cavity of the hosts were removed using a soft brush.
Live specimens were killed in hot 70% ethanol and preserved
in alcoholic glycerol solution. Photographs were taken using
NIKON-P7000 digital camera. Measurements were obtained in
millimeter and measurements of eggs in micrometer. Type
specimens were deposited in APL-DZUSJ (Advanced
Parasitology Laboratory, Department of Zoology, University of
Sindh, Jamshoro), Pakistan.

Figure 1. Diplotriaena passeri sp. n. female anterior portion

Table 1. Male and female ratio and collection of Diplotriaena passerin. sp. from Sindh, Pakistan.

No. of nematodes

collected Prevalence Ratio of male

No. of hosts | No. of hosts (%) of parasitic | and female of
Host Species examined infected Male Female Total infection D. passeri n. sp.
P. domesticus 23 13 4 7 11 56.52 0.57:1
(house sparrow)
P pyrrhonotus 12 5 1 4 5 41.66 0.25:1
(Sindh sparrow)
Total 35 18 5 1 16 51.42 0.45:1
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Table 2. List of comparative Morpho-taxonomic characters with measurements of different species of genus Diplotriaena from

different hosts.

Species of genus D. passeri n. sp. Diplotriaena sp. |Diplotriaena sp. D. nagpurensis D. streptopelia D. thomasi

Diplotriaena (Chandio, Dharejo, | Borji and Razmyar, (Moazeni and Karve,1934 Bilgees and Henri and
Naz and Khan, 2015) (2011) Razavi, 2002) (Gupta and, Jehan, 1977 Sibert, 1944

Johri 1988)
Type Host and *P. pyrrhonotus and | Acridotheres tristis| P. domesticus Acridotheres tristis Streptopelia Zonotrichia albicollis
Type Locality P domesticus Pakistan Iran Iran Lucknow, India senegalensis Ilinois, USA
Pakistan

Entire Body Size (mm)

Male 4.2-496x0.16-02 Not given 35-40x0.686 | 30.81-45.56x0.50-0.61| 29.9-30.79x 0.50-0.55 43%0.63

Female 15.8-17.6x0.28-0.32 10-15x0.75-0.80 | 58-80x0.979 135.60x0.35 76.0-77.67x0.7 112-0.84

Entire Esophagus Size (mm)

Male 0.504-1.306x0.018-0.246 Not given Not given 6.38-8.84 6.71 Not given

Female 0.578-1.93%x0.023-0.144 Not given Not given 11.76 Not given Not given

Tridents Length (mm)

Male 0.122-0.26 Not given Not given 0.08-0.14 Not given 0.067

Female 0.123-0.183 0.145-0.155 Not given 0.10 0.11-0.12 0.054

Spicules Shape Unequal and Not given Unequal and Unequal and Unequal and Unequal and

Dissimilar Dissimilar Dissimilar Dissimilar Dissimilar

Spicules Size (mm)

Left Spicules 0.33-147 Not given 0.795 2.32-287 2.86 0.89

Right Spicules 0.26-0.61 0.553 0.52-0.64 0.64 0.67

Spicular Sheath Smooth Not given Not given Not given Not given Denticulate lateral

edges of Left Spicule

Vulva Size (mm) 0.298-0.476 Not given 0.504 0.76 0.27-0.29 0.67

Eggs Size (um) 472-948x17-425 50x25 35x50 41-60x35-41 40-60x29-30 47-57x35-39

*Host type of the present studied species of Diplotriaena T: Trident, v: Vulval opening.

Figure 2. Diplotriaena passeri sp. n. a. Trident of male; b. Spicules
in male posterior end.

RESULTS
Diplotriaena passeri n. sp. (Fig. 1-5; Table 1-2)
Species Type: Diplotriaena passerin. sp.

Host Type: P. pyrrhonotus Blyth, 1844; it is also collected from P.
domesticus Linnaeus, 1758.

Locality Type: Jamshoro, Sindh, Pakistan.
Taxonomic Status:

Family: Filariidae Claus, 1885

Subfamily: Diplotrioaeninae Skrjabin, 1916
Genus: Diplotriaena Railliet and Henry, 1909

Male (Fig. 1-2): Body is 4.2-4.96 mm in length and 0.16-0.2 mm
in width and esophagus is 0.504-1.306 mm in length and 0.018-
0.246 mm in width; length of nerve ring from the anterior end is
0.172-0.33 mm and that of tridents (Fig. 2a) is 0.122-0.258 mm.
Spicules (Fig. 2b) are unequal in length and dissimilar in shape.
Left spicule is larger than the right spicule. Left spicule is 0.33-
1.47 mm and right spicule is 0.26-0.61 mm in length. Distal end
of both spicules is tipped with translucent expansion and caudal
papillae absent.

Female (Fig. 3-5): Body is 15.8-17.6 mm in length and 0.28-0.32
mm in width and esophagus is 0.578-1.927 mm in length and
0.023-0.144 mm in width. Length of nerve ring from the anterior
end is 0.172-0.33 mm, Tridents (Fig. 3) is 0.123-0.183 mm, vulva is
0.298-0.476 mm. Well-embryonated eggs (Fig. 5) measure
29-193pum long and 18-222um wide.
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Tridant

Figure 3. Female anterior portion showing trident.

Figure 4. Female posterior portion

Etymology: The present species of genus Diplotriaena was
given its name based on its host species, P. pyrrhonotus.

DISCUSSION

The present species referred to genus Diplotriaena Railliet and
Henry, 1909 are nematodes parasitizing the air sacs, lungs, tra-
cheae, and body cavity of P domesticus (domestic sparrow) and
P pyrrhonotus (Sindh sparrow) from Sindh, Pakistan.

Different species of this genus have been reported from the
diverse species of Passeriformes, Psittaciformes, Anserifomes,
and Falconiformes (12, 13, 14).
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Figure 5. Diplotriaena passeri eggs

This present specimens further differ from other species of the
genus Diplotriaena reported from different localities in various
hosts with regard to the body length of males and females,
length of tridents at the anterior end, spicular sheath, spicules,
and vulva as well as eggs size (Table 2). On the basis of the afore-
mentioned diagnostic characteristics, the present specimens are
identified as new species in genus Diplotriaena, and D. passeri
n. sp. name has been suggested as a generic name for its host.

CONCLUSION

During the present work, Diplotriaena passeri sp.n. is collected
from the two species of Old World Sparrows P. domesticus and
P pyrrhonotus of the family Passeridae with their prevalence
rates and male and female specimen ratio (in parenthesis) being
56.52% (0.57:1) and 41.66% (0.25:1), respectively (Table 1). Both
the host species were reported as new host records for this
genus from Pakistan, hence the species of genus Diplotriaena
has been given the name of host genus as D. passeri.
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Risk Factors and Relationship Between Intestinal Parasites and the

Growth Retardation and Psychomotor Development Delays of Children in
Sanhurfa, Turkey

Tiirkiye’de, Sanhurfa’da Bagirsak Parazitleriyle Cocuklarin Biiyiime ve Psikomotor Gelisim
Gerilikleri Arasindaki Iliski ve Risk Faktorleri
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ABSTRACT

Objective: The objective of this study was to determine the risk factors for and relationship among parasitic infections, growth retardation, and
psychomotor developmental delays in children aged 6 years and below.

Methods: This case—control study was performed in Sanliurfa in southeastern Turkey between October and December 2007. Data were col-
lected using a structured questionnaire, anthropometry, Ankara Development Screening Inventory, and laboratory analysis of stool specimens.
Results: The most common parasite was Giardia intestinalis (42.53%) followed by Enterobius vermicularis (27.58%), Ascaris lumbricoides (18.39%),
Hymenolepis nana (5.75%), Trichuris trichiura (3.45%), Escherichia coli (1.15%), and Blastocystis spp. (1.15%). Fifty-eight percent of all children
were infected with intestinal parasites; 55.2% had only one parasite, whereas 44.8% had multiple parasites. The children infected with G. intesti-
nalis and other intestinal parasites had significantly higher levels of growth retardation and psychomotor development delay than non-infected
children. Children with parasitic infections had growth delay up to 2.9 times, general development delay up to 1.9 times, language—cognitive
development delay up to 2.2 times, and fine motor development delay up to 2.9 times higher than children without any parasitic infections. How-
ever, no significant relationship among intestinal parasites, gross motor development, social-self skills, and development delay was identified.
The education level of parents, poor economic situation, number of households, not washing hands, playing with soil, family history of parasitic
infection were the significant risk factors for intestinal parasites.

Conclusion: Our study indicates that the presence of either malnutrition or intestinal parasites may put a child in a high-risk group for develop-
mental delays and growth retardation. Therefore, public health interventions can embrace nationwide deworming in children.

(Turkiye Parazitol Derg 2015; 39: 270-6)

Keywords: Intestinal parasites, malnutrition, growth retardation, psychomotor development delay, children
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oz

Amag: 6 yas ve altindaki cocuklarda, bagirsak parazitleriyle blylime-psikomotor gelisim gerilikleri arasindaki iliskinin ve risk faktorlerinin
belirlenmesi hedeflenmistir.

Yéntemler: Vaka-kontrol tipindeki arastirma, Turkiye'de, Sanliurfa'da, Kasim-Aralik 2007'de yapilmistir. Sosyodemografik 6zellikler anket,
psiko-motor gelisimler Ankara Gelisim Tarama Envanteri, fiziksel gelisimler, yasa gére boy, yasa gore adirlik ve boya gére agirlik antropo-
metrik gostergeler, diski drnekleri laboratuar analizleri kullanilarak degerlendirilmistir.

This study 's first author is written from the master's thesis was presented as a poster 17 Natioanal Parasitology Congress and
Caucasian and Middle East Symposium on Parasitic Diseases, 4-10 September 2011, Kars, Turkey.
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Intestinal Parasites and Developmental Delays

Bulgular: Calismada, en sik rastlanan G. intestinalis'i (%42,53) sirasiyla E. vermicularis (%27,58), A. lumbricoides (%18,39), H. nana (%5,75), T.
trichiura (%3,45), B. hominis (%1,15), E. coli (%1,15) izlemistir. Cocuklarin %58'inde bagirsak paraziti saptanmistir. Bunlarin %55,2'sinde bir parazit,
%44,8'inde coklu parazit saptanmistir. G. intestinalis’le birlikte baska bagirsak parazitlerinin saptandigi cocuklarda daha fazla blytime-gelisme
geriligi gérulmustlr. Bagirsak parazitlerinin fiziksel biylime geriligini 2,9 genel gelisim geriligini 1,9 dil-bilissel gelisim geriligini 2,2 ince motor
gelisim geriligini 2,9 kat artirdigi saptanmistir. Bagirsak parazitleri ile kaba motor-sosyal beceri gelisim geriligi arasinda anlamli iliski saptanma-
mistir. Parazit pozitifligi ile toprakla oynama, anne-baba 6grenimi, ekonomik durum, ailedeki birey sayisi, yanls el yikama, ailedeki parazitoz
hikayesi arasinda anlamli iligki saptanirken, ortak camasir, yatak kullanma, baba meslegdi arasinda iligki saptanmamistir.

Sonug: Bu calisma, bagirsak parazitleri ve malnitrisyonun biyime-gelisme gerilidi icin blyik risk faktéri ve cocuklarin da yiiksek risk grubunda
oldugunu vurgulamistir. Bu nedenle, tlke diizeyinde parazit tedavisinin yapilmasi, malnitrisyonun énlenmesi icin halk sagligi calismalan yapil-

malidir. (Turkiye Parazitol Derg 2015; 39: 270-6)

Anahtar Kelimeler: Bagirsak parazitleri, malnutrisyon, fiziksel-psikomotor gelisim geriligi, cocuk

Gelis Tarihi: 19.03.2014 Kabul Tarihi: 01.10.2015

INTRODUCTION

All organisms living in the intestinal ecosystem are known as
parasites because they are dependent on to their hosts as they
provide food to those organisms for survival (1).

Intestinal parasitic infections are still public health problems in
developing countries. The soil-transmitted intestinal helminths
Ascaris lumbricoides, Trichuris trichiura, and hookworm infect
more than 1 billion people worldwide and are important causes
of malnutrition among children (2). Identification of intestinal
helminthic infections is considered to be an important public
health problem in preschool-aged children (3, 4). Egger et al.
and Walker et al. have reached varying conclusions regarding
the age groups at greatest risk and the effect of helminths on
growth based on weight or height (2, 5).

As reported elsewhere, millions of children in developing coun-
tries are short for their age or underweight for their height and
age because of malnutrition and diseases (6, 7).

The objective of this study was to understand how intestinal par-
asites may affect child growth, language and cognitive skills, fine
and gross motor development, social and self-help skills, and nu-
trition. Also, the study aimed to find answers to some significant
questions such as do demographic, environmental, and socio-
economic factors as well as age of children affect the presence
and the distribution of intestinal parasites among children in
study and control groups?

METHODS

Study population

Against this background, a case-control study was designed to
determine whether exposure to parasitic infection is associated
with the outcomes of malnutrition as well as development and
cognition delays in children aged 6 years and below.

This case-control epidemiological study was conducted to in-
dicate the effect of parasitic infection on the development and
cognition of children. This study was conducted during Octo-
ber-December 2007 at the Tilfindir Primary Health Care Center
in Sanliurfa, an underdeveloped region of southeastern Turkey.
This study was approved by the Ethics Committee of the Faculty
of Medicine at Harran University.

After explaining the aim of the study, an informed consent was
obtained from parents. A structured questionnaire was given to

each individual to collect socioeconomic, environmental, and
sociodemographic data about the children. Ankara Development
Screening Inventory had been used. Laboratory analysis of stool
specimens were performed by the investigators.

Initially, 100 children without a major congenital malformation,
chronic disease, metabolic disease, and surgical operation were
enrolled into this study. Also, these children were not born as
premature, dysmature, or twins.

The World Health Organisation (WHO) Global Database on Child
Growth and Malnutrition uses a Z-score cut-off point of <-2 stan-
dard deviations (SD) to classify low weight-for-age (WAZ), low
height-for-age (HAZ), and low weight-for-height (WHZ) as moder-
ate and severe undernutrition as well as a Z-score cut-off point of
<-3 SD to define severe undernutrition (8).

Children whose WAZ, HAZ, WHZ fell below —2 SD were classi-
fied to have acute malnutrition (wasting), chronic malnutrition
(growth stunting), or global malnutrition, respectively (9).

In our study, the weight and height of children were measured by
investigators using portable scale and stadiometer to separate
the case and control groups of children. Children were present-
ed using z-scores based on the WHO Child Growth Standards (9)
to determine the case and control groups of children. Fifty of the
children having a Z-score of <—3 SD were enrolled into this study
as the case group. Fifty of the children without any health com-
plaints and with SDs above —1.99 were enrolled as the control
group. Also, controls were from the same community as cases
but without the outcome (impaired development and cognition).

The control and case groups of children were compared in terms
of intestinal parasites, physical growth, and cognitive function. In
this context, intestinal parasitic infection is the exposure, where-
as development and cognition are the outcomes.

The questionnaire

A structured questionnaire with open- and closed-ended ques-
tions collected information from the parents of subjects regarding
housing and sanitation. These included information on age, sex,
community residence site, education and occupation of both
parents, level of income, number in household and birth order of
the child, housing conditions (ownership of the house as well as
number of rooms and bathrooms), water supply, commonly used
type of toilet, hand washing (no washing, washing only with water,
or washing with soap), washing of the anal area with hand after



Yentur Doni et al.
Intestinal Parasites and Developmental Delays

27

Turkiye Parazitol Derg
2015; 39: 270-6

Table 1. Distribution of intestinal parasites according to case and control group of children

Case group of children (growth
retardation and psychomotor Control group
development delay) of children Total

Parasitic infection n % n % n %
G. intestinalis present + 29 58.0 9 18.0 38 38.0
other intestinal parasites present

G. intestinalis present + 13 260 7 14.0 20 20.0
other intestinal parasites present

No parasitic infection 8 16.0 34 68.0 42 42.0
Total 50 100.0 50 100.0 100 100.0

X?=28.4; P=0.00

defecation (yes/no), consumption of raw meat, child’s playground
(home, garden, or street), playing with soil, and multiple people
sleeping in the same bed or sharing clothing.

Intestinal parasitic examination

Initially, an adhesive cellophane tape with a glass slide and a
fecal specimen container were distributed to the parents. Three
serial fecal specimens (0.5-1.5 g) in labeled plastic vials contain-
ing 10% formaldehyde for the preservation of helminth eggs,
protozoan cysts, and trophozoites in the fecal specimens and
adhesive cellophane tapes were collected and transported to
the laboratory within 4 h of collection. The stool specimens were
examined for the presence of parasites, helminth eggs, and lar-
vae and protozoan cysts using direct wet mount, native-Lugol
(saline and Lugol's iodine solution), modified formalin-ethyl ace-
tate sedimentation, and acid-fast stained preparations. The cel-
lophane tapes were examined for the presence of Taenia sagina-
ta and Enterobius vermicularis.

Assessment of psychomotor development

To assess the relationship between psychomotor development
and intestinal parasites, we utilized the Ankara Child Development
Screening Inventory (AGTE). This tool was developed by Savasir,
Sezgin, and Erol as a culturally relevant device to yield an index of
the developmental status of children. The AGTE is a measure-
ment tool that evaluates four component scales (general develop-
ment, social and self-help skills, fine motor and gross motor
developments, and cognitive language) of children between the
age of 1 month and 6 years. The AGTE has high correlation with
the Denver Developmental Screening Inventory. The inventory
consisted of 154 items answered by mothers as either “yes” or
“no”. If a child received a score of 20%-30% lower than the aver-
age score for his or her age in at least two subtests, he or she was
classified as having poor psychomotor development (10, 11).

Statistical analysis

Study data were analyzed using Statistical Package for the Social
Sciences (SPSS 11.5) software. The descriptive data was given as
a means with standard deviations, frequency counts, and per-
centages.

Relationship among risk factors and intestinal parasites, psycho-
motor development, and physical growth were analyzed using
chi-square tests (x?) and Student'’s t-test. Independent effects of

social, demographic, and environmental factors were analyzed
using logistic regression. The differences were considered to be
statistically significant at p<0.05.

RESULTS

One hundred children from the same district were enrolled into
this study, and all participants were examined for sociodemo-
graphic characteristics. Therefore, there was no significant socio-
demographic difference between the case and control groups of
children. Case group consisted of 20 boys (42.6%) and 30 girls
(56.6%), whereas the control group consisted of 27 boys (57.4%)
and 23 girls (43.4%). The mean age of children in the case group
was 48.58+3.98 months and the mean age of children in the
control group was 49.98+3.98 months.

Distribution of parasites among case and control groups of
children

According to stool examinations, 58% of the children were
infected with intestinal parasites. Of these children, 55.2% were
infected with only one parasite, whereas 44.8% of them were
infected with multiple parasites. The distribution of the parasites
according to species was as follows: 42.53% of Giardia intestina-
lis, 27.58% of E. vermicularis, 18.39% of A. lumbricoides, 5.75%
of Hymenolepis nana, 3.45% of T. trichiura, 1.15% of Escherichia
coli, and 1.15% of Blastocystis spp. In the case group, 72.4% of
the children with malnutrition were infected with one or more
intestinal parasites, while 27.6% of the children in the control
group were infected with one or more intestinal parasites.

Fifty-eight percent of the children with growth retardation and
malnutrition were infected with G. intestinalis alone or with G.
intestinalis and other intestinal parasites.

Table 1 indicates that children infected with G. intestinalis and
other intestinal parasites had significant growth retardation and
psychomotor development delay than children infected with
other intestinal parasites and non-infected children. There was a
significant relationship among G. intestinalis and other intestinal
parasites and growth retardation/psychomotor development
delay (p<0.001).

Relationship between child growth retardation/psychomotor
development delay and intestinal parasitic infection
Table 2 presents the relationship between growth retardation and
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intestinal parasitic infection. Children with parasitic infection had
physical growth retardation at a rate that was 2.9 times higher
(95% Cl: 2.19-4.6) than non-infected children (p<0.001). Table 3
presents the relationship between psychomotor development
delay and intestinal parasitic infection. When compared with
children without parasitic infection, those with parasitic infection
had general development delay that was 1.9 times higher (95%
Cl: 1.40-2.60), language-cognitive development delay that was
2.2 times higher (95% ClI: 1.54-3.04), and fine motor development
delay that was 2.9 times higher (95% Cl: 1.70-4.90). These results

Table 2. Relationship between child growth and intestinal parasitic
infection

Growth (weight-for-age, height-for-age,
and weght-for-height, respectively)
<-2SD >-1,99 SD
Parasitific infection % (n) % (n)
Yes 724 (42) 27.6 (16)
No 19.0 (8) 81.00 (42)
X2 P 27.75; 0.000;
OR (CI 95%) 2.90; 2.19-4.60

show a significant relationship among parasitic infection of chil-
dren and physical growth retardation, general development
delay, language-cognitive development delay, and fine motor
development delay (p<0.001). However, there was no statistically
significant relationship between intestinal parasites and gross
motor development or social and self-help skill developments
(p>0.05).

The multiple logistic regression analysis (Table 4) reveals signifi-
cant relationships among education level of both parents, poor
economic situation, number of members in household (6 and
above), not washing hands after toilet, wrong technique of wash-
ing hands, family history of parasitic infection, and parasitic
infection in the children (p<0.05). No significant relationships
were observed among household composition, paternal occu-
pation, sharing of clothes, sleeping in the same bed, presence of
toilet inside the house, and parasitic infection (p>0.05).

Children above the age of 37 months were infected with intesti-
nal parasites at a rate that was 1.93 times higher (OR=1.93; 95%
Cl: 1.14-3.29) than that in children aged 36 months and below
(p<0.05). Also, there was a significant relationship between play-
ing with soil and parasitic infection (p<0.05). No significant rela-
tionship was identified between intestinal parasitic infection and
child gender (p>0.05).

Table 3. Relationship between psychomotor development delay and intestinal parasitic infection

Delay in Psychomotor Development (AGTE Inventory)
Fine motor Language-cognitive | Gross motor | Social skills/Self-Care | General development
Parasitic infection % (n) % (n) % (n) % (n) % (n)
Yes 77.6 (45) 60.3 (35) 8.6 (5) 8.6 (5) 8.6 (5)
No 35.7 (15) 14.3 (6) 4.8 (6) 9.54) 9.54)
X2 P 17.80; 0.00; 21.364; 0.00; 0.557; 0.455; 0.24; 0.876; 17.29; 0.00;
OR (CI 95%) 2.9,1.7-49 2.2,1.54-3.04 1.9;1.4-2.6
Table 4. Factors associated with the risk parasitic infection of children (Logistic regression analysis)?
Characteristic B P OR %95 CI
Maternal education (illiterate) 1.105 0.012 3.019 1.279-7.130
Paternal education (illiterate) 1.600 0.002 4.954 1.819-13.492
Poor economic situation 1.080 0.010 2.945 1.292 - 6717
Number of households (6 and above) -1.053 0.014 0.349 0.150 - 0.811
Children aged 36 months and below -1.057 0.036 1.93 1.14 - 3.29
Not weshing hands after toilet -1.851 0.019 0.157 0.34-0.735
Wrong technique of washing hands -1.151 0.007 0.157 0.137 - 0.731
Parasiticincetion history in family 0.958 0.034 2.607 1.076 - 6.316
Playing with soil 1.602 0.00 4.956 1.856 - 13.528
Paternal occupation -0.856 0.135 0.425 0.140 - 1.290
Common use of clothes 0.580 0.216 1.786 0.713-4.476
Sleeping in the mase bed 0.486 0.239 1.625 0.724 - 3.645
B: This is the coefficient for the constant (also called the "intercept") in the null model; P: value used in testing the null hypothesis that the coefficient (parameter) is
0; OR: Crude odds ratios; Cl: Confidence intervals
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DISCUSSION

This survey supports and expands upon described relationships
among intestinal parasites, growth retardation/psychomotor
development, and risk factors.

The Southeastern Anatolia Project, a massive dam and water-
ways project, increases the amount of standing water in south-
eastern Turkey, thereby providing appropriate homes for the
hosts of intestinal parasites (12). Sanlurfa was chosen because of
its location in this developing region.

Fifty-eight percent of the children were infected with intestinal
parasites. Regarding the parasite prevalence in this study, the
most common protozoan was G. intestinalis with a prevalence
of 42.53%, and the most common helminths were E. vermicu-
laris, A. lumbricoides, and H. nana with prevalence of 27.58%,
18.39%, and 3.45%, respectively. These results are consistent with
the results of other studies (13-15). This may be because of high-
er transmission rates of parasitic infections in crowded families
because of close contact and inadequate sanitary conditions in
the families.

Several surveys have indicated that intestinal parasitic infections
and malnutrition are endemic among communities of this prov-
ince (16, 17). However, there was a lack of adequate data about
intestinal parasitic infections and the psychomotor development
of preschool children in Sanliurfa. Only one study in Sanliurfa has
initially reported a significant relationship among language-cog-
nitive and fine motor developments as well as childhood infec-
tions with only G. intestinalis (18). Our study is one of the excep-
tional studies that emphasizes the adverse impacts of intestinal
parasites, including both G. intestinalis and intestinal helminths,
on child growth retardation and psychomotor development
delay. In this study, 72.4% of the children in case group were
infected with one or more intestinal parasites.

Our data showed that children with parasitic infections had more
general development, language-cognitive development delays,
and fine motor development delays than children without any
parasitic infection. Intestinal parasites were closely associated
with physical growth retardation, general development delay,
language-cognitive development delay, and fine motor devel-
opment delay. However, there was no significant relationship
between intestinal parasites and gross motor development or
social and self-help skill developments.

The resulting delays in growth and psychomotor development
of children exacerbated in case of malnutrition along with the
presence of intestinal parasites. In particular, intestinal parasitic
infections are a burden on malnutrition. According to our study,
the presence of either malnutrition or intestinal parasites may
put a child in a high-risk group for developmental delays and
growth retardation. Also, our study emphasized the significant
relationship between intestinal parasitic infection and undernu-
trition or stunted growth similar to that reported in other studies
(1, 2, 13, 18-21); however, other studies have not reported the
abovementioned observations (22-24) or had mixed results (25).

According to our study, most risk factors for growth retardation
and psychomotor development delay found in children with

intestinal parasitic infection appeared to be attributable to G.
intestinalis infection combined with other intestinal parasitic
infections rather than infection with other species of intestinal
parasites without G. intestinalis infection.

In the present study, when the risk factors associated with intes-
tinal parasitic infections were evaluated, it was seen that educa-
tion level of both parents, poor economic situation, number of
households (6 and above), not washing hands after toilet, wrong
technique of washing hands, family history of parasitic infection,
children aged above 37 months, and playing with soil were the
most consistent factors for intestinal parasitic infection risk
(p<0.05). The education level of the parents was significantly
associated with intestinal parasitic infections. This was consistent
with the results of other studies, as previously reported. Children
whose parents had higher levels of education had lower preva-
lence of intestinal parasitic infection. Poor economic situation
was found to be the second risk factor for intestinal parasites in
this study, consistent with the results reported in other studies
(13, 14, 25). We found that children in overcrowded families were
more infected with intestinal parasites than those having five
households and below, as reported by some authors (24-26).
This might explain the transmission of parasitic infections from
person to person, limited poor nutrition, and sanitary conditions
in crowded families.

Children using correct hand washing technique significantly
had a lower prevalence of parasitic infection than those using
wrong technique of washing hands and those who did not
wash hands. Some studies present similarity with our study’s
results (27, 28, 29).

In the current study, age was another significant risk factor for
intestinal parasites. Children aged above 37 months were more
infected with intestinal parasites than those aged below 36
months. This finding was consistent with the findings of another
study (18). As opposed to another study (26), in our study, there
was no significant difference between gender and intestinal par-
asites.

This study also suggests that playing with soil and inability to
practice good hygiene by themselves are important causes of
intestinal parasite infection. This can be explained in a way that
children playing with soil on their hands could be contaminated
with the eggs of soil-transmitted parasites. We could not deter-
mine any relationship among intestinal parasites and paternal
occupation, sharing of clothes, and sleeping in the same bed.

Strengths and Limitations

Because of all these findings, our study provided convincing evi-
dence of a crucial mechanism that indicates intestinal parasites
can impair children’s nutrition, growth, and psychomotor develop-
ment by stealing the food of children. The major limitation of our
study was its design as an epidemiologic case-control group
study, but not as a screening study. For this reason, we cannot
estimate the real prevalence of intestinal parasites in the study
area. If we had been able to examine the stool as soon as possi-
ble, we might have found the trophozoite form and the ratio of
parasites may have increased. Prospective cohort studies are
needed to clarify this subject and the underlying mechanisms.
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CONCLUSION

This study had important implications for improving the lives of
children with regard to their psychomotor development. This study
will be crucial to further support the hypothesis that parasitic infec-
tions lead to malnutrition, which is a factor that contributes to
growth retardation and psychomotor development delay. As a
result of our study, it might be considered that intestinal parasites
are indeed associated with poor outcomes; therefore, public health
interventions should embrace nationwide deworming in children.

Consequently, follow-up of children in primary care in terms of
intestinal parasites, diagnosis, and treatment will have a positive
effect on child health during the program of growth monitoring.
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6z

Amag: Bu calismada, bagirsak parazitlerinin prevalansi ile bazi hijyen aligkanliklar ve sosyo-demografik &zelliklerinin iliskisinin arastirnlmasi amag-
lanmigtir.

Yontemler: Calismanin ilk yili parazitoz prevalansi ve anketlerle hijyen bilgi dizeyleri Sl¢tilms, ikinci yil kontrol ve miidahale grubu belirlenmistir.
Miidahale gruplarina egitim verilmistir. Uglincii yil bu kontrol ve miidahale gruplarinda parazitoz ve hijyen konusundaki gelisme arastinimis, sonuglar
karsilagtinlmistir. Ik olarak, toplam 826 cocuga ulasiimis ancak 6grencilere ait 523 digki rnegi ve 540 selofan bant 6rmegi incelenebilmistir. Diski &r-
neklerine direk baki, %0,85'lik NaCl, formol-eter konsantrasyon islemi sonrasinda lugol, kinyoun asit-fast ve trikrom boyama yontemleri uygulanmistir.
Bulgular: Incelenen drneklerde 87 (% 16,1) Enterobius vermicularis, 79 (% 15,1) Giardia intestinalis, 73 (% 13,9) patojen olmayan cesitli parazitler, 1
(% 0,19) Ascaris lumbricoides, 1 (% 0,19) Hymenolepis nana, saptanmistir. Bulunan sonuglar anket cevaplari ile birlikte analiz edilmistir. Digkilama
sonrasi ellerini yikamayan ¢ocuklarda G. intestinalis yiiksek oranda pozitif saptanmistir. Ayrica anne-baba egitim durumu, ailenin gelir diizeyi ve
baba meslegi ile bagirsak parazitleri varliginin iliskili oldugu bulunmustur. Ugiincli asamada miidahale grubunda 68 (45,6%), kontrol grubunda 81
(54,4%) toplam 149 cocuk incelenmistir. Egitim sonrasi miidahale grubunda giardiyazis ve enterobiazis olgu sayilarinda belirgin azalma gérilmustdr.
Sonug: Paraziter hastaliklarin bu bolgede énemli bir halk saghgi sorunu oldugu gérilmustir. Hijyen konusunda yapilacak egitimlerin parazi-
ter hastaliklari &nlemesi acisindan faydali olacagi dustntlmUstdr. (Turkiye Parazitol Derg 2015; 39: 277-85)
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ABSTRACT

Objective: In this study, the prevalence of intestinal parasites and its relationship with some hygiene habits and socio-demographic charac-
teristics of students in Yigilca were investigated.

Methods: This study was conducted in three parts. Firstly, the prevalence of parasitic diseases was measured, and questionnaires about the level of
knowledge of hygiene were administered. Secondly, control and intervention groups were determined. Lastly, some education and training courses were
organized and provided to the intervention group, including parents and children, about the prevention of parasitic diseases and habits of cleaning.
Results: In this study, 540 cellophane tapes and 523 stool samples were studied. Among the samples analyzed, 87 (16.1%) with Enterobius
vermicularis, 79 (15.1%) with Giardia intestinalis, 73 (13.9%) with various non-pathogenic parasites, 1 (0.19%) with Ascaris lumbricoides, and
1 (0.19%) with Hymenolepis nana were found. G. intestinalis was highly positive among the children who do not wash their hands after def-
ecation. Also, some intestinal parasites were found to be related to the socio-demographic characteristics of families; parental education,
family income, and father's profession were found to be associated with the presence of intestinal parasites. After training, the intervention
group showed a significant decrease in the number of giardiasis and enterobiasis cases.

Conclusion: Education on hygiene will prevent parasitic diseases from an early age. (Turkiye Parazitol Derg 2015; 39: 277-85)
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GiRiS

Paraziter infeksiyonlar tim dinyada yaygin olarak gérilebilen
kronik hastaliklar olup &zellikle az gelismis ve gelismekte olan
Ulkelerde 6nemli bir halk saghgi sorunu olarak karsimiza ¢ikmak-
tadir (1). Ulkemizde de iklim ve gelir dizeyi ile paralel olarak kir-
sal bolgelerde bu hastaliklar daha sik gérilmektedir (2, 3). Bu
infeksiyonlardan en fazla biylime ¢agindaki cocuklar etkilenme-
sine ragmen, paraziter hastaliklarin élddrici olmamasi ve genel-
likle belirtisiz seyretmesi nedeniyle teshis, tedavi ve korunma
yontemlerinin aragtinlmasina yeterince dnem verilmemektedir
(3). Cocuklarda paraziter infeksiyonlar kisisel hijyenin tam olarak
gelismemesi ve birbirleriyle olan yakin iligkileri nedeniyle erigkin-
lere g6re daha ylksek oranlarda gorilmekte, beslenme yetersiz-
ligi, anemi, buyime geriligi ve 63renme gucligu gibi saghkl
gelisimlerini engelleyen sorunlara neden olmaktadir (3).

Bu calisma, nifusu 18,816 olup %82'si kirsal kesimde yasayan,
sosyo-ekonomik dizeyi distk bir ilge olan Yigilca'da, cocuklarda
bagirsak parazitlerinin sikliginin arastinlmasi ve egitimle bu oran-
larin azaltimasi amaci ile yapilmistir. ilcedeki ilk parazit tarama
caligmasidir.

YONTEMLER

Caligma, Kasim 2009- Aralik 2012 tarihleri arasinda, U¢ asamada,
toplam nifusun % 82'sinin kirsal kesimde yasadigi, sosyoekono-
mik diizeyi diisiik bir ilce olan Yigilca'da yapilmistir. ilk asamada
ilcede bulunan biitiin okullar calisma kapsamina alinmis olup,
24'G ilkdgretim, biri lise olmak Uzere toplam 25 okulda 6grenim
géren ilkdgretim 2. ve 8. sinif &grencileri ile lise 1. ve 4. sinif
6grencilerinin tamami olan toplam 826 &grenci calisma grubu
olarak belirlenmistir. Bu 6grencilerin ailelerine 6gretmenler vasi-
tastyla yazili onam formu gdnderilmis ve velisinin izin verdigi
cocuklar caligmaya alinmistir. Okul idaresi ile randevulasarak
ailelerin ve dgrencilerin belli bir saatte okul toplanti salonunda
olmasi saglanmis, bu saatte okulda &grenci ve ailelerine intesti-
nal paraziter hastaliklar konusunda kisa bir sunum yapilarak
anketler dagitilmigtir. Bu sunum sonunda &grencilere isimlerinin
yazili oldugu digki kaplar ve selofan bant yéntemi icin kullanila-
cak lamlar dagitilmig, dérneklerin alinig sekli aynintili bir sekilde
anlatilmistir. Anketlerde &grencinin sosyodemografik, kisisel,
okul ve ev hijyeni konularinda bilgileri sorulmustur. Anket verileri
ile parazitoz sonuclar birlikte analiz edilmistir. Sadece, drnek ve
anketi birlikte getiren 6grencilerin bulgulan degderlendirmeye
alinmistir. Ertesi glin sabah okula gidilerek 6rnekler ve anketler
toplanarak laboratuara getirilmis ve hemen ¢alisma baslatiimistir.
Digki 6rnekleri dnce makroskopik olarak, sonra %0,85'lik NaCl
soliisyonu ve lugol (D’Antoni'nin lodin Soliisyonu), diski konsant-
rasyon (Paraprep-S, Biobac, Turkiye), Kinyoun asit fast ve trikrom
boyama (Para-pak Ecostain trikrom Meridian Bioscience, USA)
yontemleriyle; perianal materyaller selofan bant yéntemiyle
direkt olarak incelenmistir. istatistiksel degerlendirmelerde
PASW 18 programi kullanilmistir ve p<0.05 dizeyi istatistik olarak
anlamli kabul edilmistir. Ozellikler arasindaki iliskilerin incelen-
mesinde ki-kare testi kullanilmistir. ikinci asamada midahale ve
kontrol gruplari belirlenmistir. Midahale grubuna ebeveynleri ve
cocuklar kapsayacak sekilde paraziter hastaliklardan korunma ve
temizlik aliskanliklar hakkinda egitim verilmistir. Caligmanin
Gglincl agsamasinda midahale ve kontrol grubunda parazitoz

arastinlmisg, tekrar anket uygulanarak hijyen ve enfeksiyon hasta-
liklart konularinda bilgi dizeyleri degerlendirilmis ve parazitoz
oranlari ile karsilastinlmistir. Uciincii asamada miidahale grubun-
da 68 (45,6%), kontrol grubunda 81 (54,4%) toplam 149 ¢ocuk
incelenmistir. Arastirma, Diizce Universitesi Bilimsel Arastirma
Projeleri Komisyonu tarafindan desteklenen 2009.211/1356 pro-
tokol numarali "Yi1gilca Saghidi Gelistiren Okullar Projesi” mikro-
biyoloji paketi olarak yapilmistir. Proje 11.06.2009 tarihinde, 36-1
karar no ile etik komite onayini almistir.

BULGULAR

Bu ¢aligmanin ilk agsamasinda; 826 &grencinin 653 (%79)'inden
anket toplanmisti. Ogrencilerin % 55,2'si erkektir. Ogrencilerin
yaglar 6-19 arasinda degismekte olup medyan(%25-%75) yas 13
(7-14)'dir. Ogrencilerin %32,6's1 ilkogretim 2., %47.6's1 8., %13,3U
lise 1. ve %6,5'i lise 4. sinif dgrencisidir. Annelerin %72'si ilkokul
mezunu ve %13,7'sinin okuma yazmasi yoktur. Annelerin %95,8'i
ev hanimidir. Babalarin %60'1 ilkokul mezunudur ve okuma yaz-
masi olmayanlarin orani %1,8'dir. Ogrencilerin %36,5'inin baba
mesledi ciftciliktir. Okullara gidilerek ulagilan toplam 826 6gren-
ciden, 523'0 diski ve 540'I selofan bant &rnedi getirmistir.
Ogrencilerden alinan 523 diski érnedinin incelenmesinde 79
(%15,1) Giardia intestinalis, 73 (%139) patojen olmayan cesitli
parazitler, 1 (%0,19) Ascaris lumbricoides, 1 (%0,19) Hymenolepis
nana bulunmustur. Alinan 540 selofan bant &rnegdinin inceleme-
sinde 87 (%16,1) Enterobius vermicularis saptanmistir.
Cryptosporidium parvum’ a rastlanmamustir. Yas gruplari ve cinsi-
yet ile parazitoz sikliklar arasinda iligki bulunmamistir. Calismanin
birinci asamasinda saptanan parazitlerin dagilimi Tablo 1'de
gosterilmistir.

Bazi sosyo-demografik ézelliklerin en sik saptanan parazitozlarla
iligkisi Tablo 2'de gosterilmistir.

Anne-baba egitim dlzeyleri ile ailenin gelir diizeyi arttik¢a para-
zitoz sikliginin azaldigi gorilmistar.

icme suyu kaynag olarak ne kullaniyorsunuz sorusuna, cocuklarin
%52,3'0 kdy cesmesi, % 23,1'i sehir sebeke suyu, %9,3'G kuyu
suyu, %8,7'si kdyun suyunu 5 dk. kaynatilarak, %6,6'si hazir icme
suyu cevabini vermistir.

Algilanan aylik gelir diizeyi sorusuna, ¢ocuklarin %53,4'G “ihtiyac-
lara yetmiyor” demistir. Cocuklarin %54'UG 4 ve daha fazla kardesi
oldudunu belirtirken, cocuklarin %55,4'G bir odada 3 den fazla kisi
kaliyor cevabini vermistir. Sosyodemografik ve cevresel risk faktor-
leri ile en sik saptanan paraziter hastalik oranlan karsilagtinlarak

Tablo 1. Birinci asamada saptanan parazitlerin dagilimi

Saptanan parazit incelenen toplam
tiirleri N % 6rnek sayisi
Enterobius vermicularis | 87 16 540 (sb)
Giardia intestinalis 79 | 151 523 (d)
Hymenolepis nana 1 0,2 523 (d)
Ascaris lumbricoides 1 0,2 523 (d)
Nonpatojen parazitler 72 13,7 523 (d)

sb: Selofan bant, d: diski
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Tablo 2. Birinci asamada en sik saptanan parazitozlarla bazi sosyo-demografik ézelliklerin iligkisi

Giardia intestinalis E. vermicularis
Pozitif Pozitif
Ozellik Kategori n % p n % p
Anne egitimi <5yl 53 17,7 61 19,8
0,113 0,05
>5 yil 1 5,3 1 5,0
Baba egitimi <8 yil 50 18,1 58 20,5
0,177 0,01
>8 yil 4 10,0 2 4,9
Baba meslegi Memur 1 6,3 2 13,3
Diger 25 18,5 16 1,5
0,57 0,01
Citfci 23 181 33 24,6
issiz 6 15,8 1 28,9
Aile gelir dizeyi <500 tl 29 19,5 0121 34 22,7 0,05
>500 16 12,6 ' 19 14,2
n: sayl

degerlendirilmis ve bu degderlendirmeler Tablo 3, 4, 5 ve é'da
belirtilmistir.

Kardes sayisi (p=0.04), babanin isi (p=0,02), ailenin aylik geliri
(p=0,04), ailenin algilanan geliri (p=0.009), okul tuvaletinin temiz
olmasi (p<0,001), okul tuvaletinde tuvalet kadidi bulunmasi
(p=0.003), okul tuvaletinde sabun bulunmasi (p<0,001), okul kori-
dorunda kapakli ¢op kutusu bulunmasi (p=0.002), sinifin temizligi
(p<0,001), okulda ¢opleri yere atma (p=0,025), okulun sehir su
sebekesine bagdl olmasi (p<0,001), ahirda hayvan besleme
(p=0,045), evde tuvaletin bahcede olmasi (p=0,042), evde kapak-
I ¢op kutusu olmasi (p=0,022) ve kendisine ait banyo havlusu
olmasi (p=0,003) ile enterobiazis tanisi arasinda anlaml iligki
saptanmistir. Cok degiskenli lojistik regresyon analizinde kendi-
ne ait banyo havlusu olmamasi enterobiazis riskini 2,9 kat, okulda
suyun sehir sebekesine bagdli olmasi 3,9 kat, ev tuvaletinin digari-
da olmasi 2,4 kat, ¢opleri yere atma aligkanligi olmasi 7 kat, baba
mesledinin is¢i olmasi 5 kat artirmaktadir.

Sosyo demografik ve cevresel risk faktorlerine gére giardiyozis
sikliklar incelendiginde; yas grubu (p=0,013), babanin egitim
durumu (p=0,031), ailenin algilanan geliri (p=0,043), evde kuyu
suyunun igme suyu kaynagdi olarak kullaniimasi (p=0,041), evde
oda sayisi (p=0,048), evin tuvaletinin temizligi (p=0,016), okul
tuvaletinde sabun varligi (p=0,008) ve okul koridorunda kapakli
¢cop kutusu (p=0,012) ile giardiyozis sikhigi arasinda anlamli iligki
saptanmistir. Cok dediskenli lojistik regresyon analizinde, kuyu
suyunu igme suyu olarak kullanma giardiyozis riskini 4 kat artir-
yorken, okul koridorunda ¢6p kutusu olmamasi 2 kat artirdidi
saptanmigtir.

Cocuklarin bazi temizlik aligkanliklar ve parazitoz iligkisi Tablo
7'de gosterilmistir.

Cocuklarda tuvalet sonrasi el yikama aliskanligi olanlarda parazi-
toz sikliginin daha az oldugu goérilmistir. Diskilama sonrasi
ellerini yikamayanlarda G. intestinalis % 66,7, E. vermicularis %
33,3 oraninda pozitif olarak saptanmistir. Yine tuvaletlerinde
sabun bulunmayan ¢ocuklarda G. intestinalis ve E. vermicularis %
30, sabun bulunanlarda % 15,2 oraninda tespit edilmistir.

ikinci asamada miidahale grubu olarak belirlenen 68 &grenciye,
velilerine ve 63retmenlerine, okullara gidilerek enfeksiyon hasta-
liklari, hijyen bilgisi ve aligkanliklan konularinda ayrintili egitim
verilmisgtir. Bu egitimin égretmenler yoluyla devamliligi saglan-
mistir. Kontrol grubu bu egitimlere alinmamistir.

Uglincli asamada toplam 149 cocuk (midahale grubunda 68,
kontrol grubunda 81 cocuk) incelenmistir. ilk yapilan anket konu-
lar tekrar degerlendirilmis ve birinci agamadaki yontemler kulla-
nilarak barsak parazitleri arastinlmisti. Midahale ve kontrol
gruplarinda saptanan barsak parazitleri oranlarinin egitim éncesi
ve sonrasl kargilagtirilmasi Tablo 8'de g&sterilmistir.

Editim sonrasi midahale grubunda giardiyazis ve enterobiazis
olgu sayilarinda azalma gérilmustir. Kontrol grubunda ise sade-
ce Giardiyazis oranlarinda azalma saptanmistir. Bu azalmanin
kicuk bir cevrede bulunmalarina ve giardiasisin gcevre hijyeniyle
yakindan ilgili olmasina bagl olabilecegi distinilmustir.

Muidahale sonrasi iki grubun bilgi sorularina verdikleri yanitlarin
karsilastinimasi Tablo 9'da gdsterildi.

TARTISMA

Bagirsak parazitozlar tim dinyada énemli bir saglik sorunudur.
Diinyada ve Ulkemizde yapilan ¢aligmalarda badirsak parazitleri-
nin dagihimi ve sikhgr blydk farkliliklar gdstermektedir. Bolgedeki
sicaklik, nem, toprak yapisi gibi ekolojik faktérler ve toplumlarin
sosyo-kiltirel ve ekonomik yapilar, aliskanliklari, beslenme ve
yasama sekilleri, &rf ve gelenekleri, kisisel direng ve hijyen kural-
larinin uygulanabilirligi bu farklilikta rol oynamaktadir (2).
Calismamizda digski ve selofan bant 6rneklerinin her ikisinin de
alindidi 501 &grencinin 147 (% 29,34)'sinde bir veya birden fazla
patojen badirsak paraziti tespit edilmistir. Bu sonu¢ Karadeniz
bolgesine gore oldukga dustik olup, Marmara Bélgesi'nde bagir-
sak paraziti gérilme sikhgini ifade eden % 10-34 degerleriyle
benzerlik gostermektedir (4). Toplumun farkl kesimlerinde yapi-
lan tarama calismalarinin sonuglarn incelendiginde giyardiyaz
konusunda degisik sehirlerde % 0,8 ile % 54,8 gibi farkli sayilarda
degerler bildirilmistir (5). Hakkari ve Diyarbakir'daki ilkogretim
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Tablo 3. Sosyo demografik ve cevresel risk faktorlerine gére Enterobiazis sikliklar

Enterobiazis (-) Enterobiazis (+) P, OR,
Sosyo demografik ve cevresel risk faktorleri n (%) n (%) %95GA
Evdeki oda sayisi 3'den az 44 (75,9) 14 (21,4) 0,084
3 ve Uzeri 277 (85,0) 49 (15,0) 0,5(0,2-1,0)
Kardes sayisi 3'den az 92 (90,2) 10 (9,8) 0,044
3 ve lzeri 250 (81,7) 6 (183) 2,0(1,0-4,2)
Bir odada yasan kisi sayisi 3'den az 119 (89,5) (10 5) 0,084
3 ve Uzeri 141 (82,5) 0(17,5) 1,8 (0,9-3,5)
Babanin isi Memur 30 (90,9) 39,1
isci 70 (76,9) 1(23,1)
Ciftci 124 (81,6) (18,4) 0,026
issiz 41 (82,0 9 (18,0)
Serbest meslek 76 (93,8) 5(6,2)
Ailenin aylhk geliri (TL/ay) <500 128 (79,5) 3(20,5) 0,049
500-5000 ve Uzeri 159 (87,4) 3(12,6) 0,5(0,3-1,0)
Ailenin algilanan aylk geliri (n=392) Gelir bize fazla geliyor 27 (96,4) 1(3,6)
Bitln ihtiyaclar karsiliyor 127 (87,0) 9 (13,0) 0,009
ihtiyaglara yetmiyor 174 (79,8) 44 (20,2)
Okulda tuvaletlerin temizligi (n=435) Kirli 46 (78,0) 3(22,0)
Fena degil 45 (63,4) 6 (36,6) P<0,001
Temiz 235 (90,7) 24 (9,3)
Cok temiz 38 (82,6) 8 (17,4)
Okul WCde tuvalet kagidi (n=435) Yok 262 (80,6) 63 (19,4) P=0,003
Var 102 (92,7) 8(7,3) 0,3 (0,1-0,7)
Okul WCde sabun (n=435) Yok 60 (70,6) 25 (29,4) P<0,001
Var 304 (86,9) 46 (13,1) 0,3 (0,2-06)
Okulda bahgenin temizligi (n=435) Fena degil 82 (90,1) 9 (9,9
Temiz 278 (81.,8) 62 (18,2) P=0,06
Cok temiz 4 (100,0) 0(0,0)
Okul koridorunda kapakli ¢cép kutusu Hayir 0 (0,0 2 (100,0)
(n=417) Evet, kapakli 176 (80,7) 42 (19,3) P=0,002
Evet, kapaksiz 171 (86,8) 26 (13,2)
Sinifin temizligi (n=435) Fena degil 45 (66,2) 23 (33,8) P<0,001
Temiz 269 (87,3) 39 (12,7)
Cok temiz 50 (84,7) 9 (15,3)
Okul sehir su sebekesine baglh mi? Evet 310 (87,6) 44 (12,4) P<0,001
(n=435) Hayir 54 (66,7) 27 (33,3) 3,5(2,0-6,1)
Okulda ¢opleri yere atma (n=435) Evet 32 (94,1) 259
Bazen 82 (90,1) 9 (99) P=0,025
Hayir 217 (80,7) 52 (19,3)
Ahirda hayvan besleme (n=397) Evet 196 (80,7) 47 (19,3) P=0,045
Hayir 136 (88,3) 18 (117) 05(0,3-0,9)
Ev tuvaleti (n=400) Bahcede 5 (55,6) 4 (44.,4) P=0,042
Evin icinde 330 (84,4) 61 (15,6) 0,23 (0,06-088)
Evde tuvalette sabun varligi (n=402) Evet 324 (84,8) 58 (15,2) P=0,080
Hayir 14 (70,0) 6 (30,0
Evde kapakl ¢op kutusu (n=399) Var 175 (87,9) 24 (12,1) P=0,022
Yok 159 (79,5) 41 (205) 0,5(0,3-0,9)
Kendine ait banyo havlusu var mi Evet 205 (88,7) 26 (11,3) P=0,003
(n=397) Hayir 129 (77.7) 37 (22,3) 0,4 (0,2-0,7)
OR:Tahmini relatif riskleri, GA: Given Araliklarinin Dagilimi
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Tablo 4. Cok degiskenli lojistik regresyon analizi sonucunda oksiyir varligini etkileyen faktorlerin Tahmini relatif riskleri(OR) ve

Guven Araliklarinin Dagilimi

Model 1

Faktor Alt grup* Regresyon katsayisi OR %95 Giiven Araligi (GA)
Kendine ait banyo havlusu olmamasi Oksiyur(+)/oksiyur(-) 1,070 2,915 1,562 5,443
Okulda suyun sehir sebesine bagl olmasi | Oksiyur(+)/oksiylr(-) 1,380 3,973 2,048 7,710
Ev tuvaletinin digari olmasi Oksiyur(+)/oksiytr(-) 2,410 11,131 1,972 62,815
Copleri yere atma aligkanhig

Yok Oksiyur(+)/oksiylr(-) 1,038 2,823 ,445 17,928

Var Oksiyur(+)/oksiytr(-) 1,979 7,239 1,269 41,300
Babanin isi

Ciftci Oksiyur(+)/oksiytr(-) 1,127 3,086 ,634 15,012

Isci Oksiylr(+)/oksiytr(-) 1,589 4,901 1,632 14,713

Memur Oksiyur(+)/oksiylr(-) 0,973 2,646 9213 7,671

i§siz Oksiyur(+)/oksiyur(-) 1,005 2,733 ,770 9,695
*Paydada referans, payda risk grubu yer almaktadir.

okullarinda yapilan benzer calismalarda G. intestinalis en sik
gorilen parazit tirl olarak saptanmig ve gorilme siklidi sirasiyla
% 28,9 ve % 30,81 olarak bulunmustur. Ancak calismalarda selo-
fan bant teknigi kullanilmadigi igin E. vermicularis bildirilmemistir
(6, 7). Van'da 2975 dgrenciyle yapilan ¢alismada G. intestinalis %
16,4 oraninda bulunmustur. Selofan bant teknigi kullaniimamig
olan bu calismada E. vermicularis gérilme sikhigr % 0,6 olarak
bildirilmistir (8). Sivas‘ta ilkdgretim 6grencileriyle yapilan iki calis-
mada G. intestinalis % 13,7 ve % 8,3 oranlari ile en sik rastlanan
parazit tirl olarak bulunmustur. Selofan bant teknigi uygulanan
her iki calismada da E. vermicularis % 12,6 ve % 7,7 oranlan ile
ikinci sik rastlanan parazit tirG olarak saptanmistir (9, 10).
Kocaeli'de gergeklestirilen iki calismada ise G. intestinalis'in
g6rilme sikhigr sirasiyla % 19,8 ve % 9 iken, E. vermicularis'in
gorllme sikhgr % 15 ve % 14,4 olarak bildirilmistir(11, 12).
Calismamizda da &grencilerde en sik E. vermicularis (% 16,1),
ikinci siklikta G. intestinalis (% 15,1) varligi saptanmistir.
Arastirmamizdaki bu oranlann Tirkiye'den bildirilen diger okul
tarama calismalarinda bulunan sonuglar ile uyumlu oldugu géril-
mustdlr (8-15).

Calismamizda saptadigimiz parazit turlerinden biri olan A. lumb-
ricoides ile ilgili yapilan epidemiyolojik calismalar degerlendiril-
diginde Tirkiye'de bélgesel farkhligin oldugu gorilmektedir.
Sanliurfa’da 1600 digki incelemesi ile yapilan bir calismada aska-
riyazise % 18,4 oraninda rastlandidi bildirilirken Kocaeli'de yapi-
lan bagka bir calismada askariyazise hi¢ rastlanmadidi bildirilmis-
tir (12, 16). Diyarbakir, Elazig, Van ve Hakkari‘deki ilkogretim
okullarinda yapilan bagirsak paraziti tarama caligmalarinda A.
lumbricoides gérilme sikhidi sirasiyla % 5,91, % 3, % 7,5 ve % 6,14
olarak bildirilmistir (7, 17, 8, 6). Bizim calismamizda ise sadece bir
ogrencide A. lumbricoides (% 0,19) saptanmistir. Calismamiz ve
diger okul tarama caligmalar incelendiginde, bu nematodun
Dogu ve Gineydogu Anadolu Bdlgesindeki illerimizde daha
yaygin oldugu gorilmustir.

H. nana ve T. saginata Ulkemizde sik goérilen sestodlardir. H.
nana hijyenik kosullarin yetersiz oldugu bolgelerde ve ¢ocuklar-
da yUksek prevelansa sahiptir. Ulukanhgil'in Sanlurfa’da yapmig
oldugu calismada H. nana % 10-15 ve Taenia tirleri % 5 siklikta
bulunmustur (19). Diyarbakir, Van ve Hakkari’de yapilan ¢alisma-
larda H. nana sirasiyla % 28,57, % 7,5 ve % 3,5 oraninda saptan-
migken, her U¢ ¢calismada da Taenia turleri gorilmemistir (6-8).
Calismamizda ise sadece bir 6grencide H. nana (% 0,19) saptan-
mig olup Taenia tirlerine rastlanmamigti. Bu durumun, insan
diskisinin glibre olarak kullanilmadigr yorede ¢ok miktarda temiz
otlaklarin bulunmasina bagl oldugu disinilmustdr.

Turkiye'nin farkh bélgelerinde ilkégretim okullarinda yapilan
caligmalarda &grencilerde E. histolytica / E. dispar % 0,4-34,4
oranlarinda bildirilmistir (8). Calismamizda patojen olmayan
amipler ve Idkositlerden parazitin ayimmi icin mikrometre ile
olglim, lugol, trikrom, ve giemsa boyalan kullanildigindan en
dogru sekilde teshis edildigi, sadece direkt baki uygulanarak
yapilan ¢alismalarda bildirilen sonuglarin, asil oranlardan daha
ylksek olabilecegi digiinilmustir.

Calismamizda ve tartisilan diger ¢alismalarda ¢engelli solucan-
lara rastlanmamistir. Bu sonug bu parazitlerin yéremizde ve
yakin illerdeki topraklarda bulunmadidi bilgisini desteklemek-
tedir (12,18).

Nadiren patojen olarak kabul edilen protozoonlarin farkl bolge-
lerdeki ilkdgretim okullarinda saptanan oranlan B. hominis icin %
0,6-24,8, E. coliicin 9% 0,5-33,78 olarak tespit edilmistir (8). Birgok
calismada patojen olarak kabul edilmeyen parazitler arasinda bu
iki parazit gorilme sikhgr bakimindan ilk sirada yer almaktadir.
Bizim calismamizda da B. hominis, ve E. coli sirasiyla % 7,3 ve %
4,2 oranlarla bulunmustur. Yaptigimiz calismada E. hartmanni %
0,96, I. butsschii % 0,76, E. hominis % 0,38, D. fragilis % 0,19, ve
E. nana % 0,19 oranlari ile Turkiye'deki diger calismalara benzer
oranlarda saptanmistir (8, 20, 21) .
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Tablo 5. Sosyo demografik ve cevresel risk faktorlerine gére giardiyozis sikliklar

Giardiazis (-) Giardiazis (+) P, OR,
Sosyo demografik ve cevresel risk faktorleri n (%) n (%) %95GA
Yas grubu (n=357) 6-7 92 (77,3) 27 (22,7)
8-12 24 (77 ,4) 7 (22,6)
13 103 (86,6) 16 (13,4) 0,013
14-15 54 (87,1) 8(12,9)
16-19 24 (92,3) 2 (77)
Babanin egitim durumu (n=389) Okuma yazmasi yok 6 (85,7) 1(14,3)
Okur-Yazar 13 (76,5) 4 (23,5)
ilkokul Mezunu 182 (805) 44 (19,5)
Ortaokul Mezunu 8 (84,1) 11 (15,9) 0,031
Lise Mezunu 8 (94,1) 35,9
Universite Mezunu 7 (89,5) 2(10,5)
Ailenin algilanan aylk geliri (n=373) gelir bize fazla geliyor 3(85,2) 4 (14,8)
batun ihtiyaclarnimizi karsiliyor 122 (89,7) 14 (10,3) 0,043
ihtiyaclara yetmiyor 167 (79,5) 43 (20,5)
Evde icme suyu kaynagi (n=369) Kuyu suyu 21 (70,0) 9 (30,0 0,041
Diger 288 (85,0) 51 (15,0) 2,42 (0,96-5,95)
Evdeki oda sayisi (n=367) 3den az 41 (75,4) 14 (24,6) 0,048
3 ve lzeri 266 (83,0) 46 (17,0 1,97 (0.94-4.10)
Evde tuvalette Sabun varligi (n=382) evet 307 (84,8) 55 (15,2) P=0,081
hayir 14 (70,0) 6 (30,0) 0,41 (0,15-1,13)
Evin bahcgesinin  temizligi (n=379) kirli 5(71,4) 2 (28,6)
fena degil 83 (79,8) 21 (20,2) 010
temiz 166 (84,7) 30 (15,3) '
cok temiz 63 (87,5) 9 (12,5)
Evin tuvaletinin temizligi (n=384) kirli 2 (100,0) 0 (0,0)
fena degil 20 (71,4) 8 (28,6) 0016
temiz 159 (80,3) 39 (19,7) '
cok temiz 141 (90,4) 15 (9,6)
Evde ¢opleri yere atma (n=384) evet ya da bazen 87 (78.4) 4 (21.6) P=0,063
hayir 235 (86.1) 8 (13.9) 0,58 (0.,33-1,03)
Ahirda hayvan besleme (n=379) evet 185 (81,1) 43 (18,9) P=0,072
hayir 33(88.1) 8 (11,9) 0.58 (0.32-1,05)
Okul WCde sabun (n=416) yok 62 (73,8) (26 2) P=0,008
var 285 (85,8) 7 (14,2) 2,15(1.,16-3,97)
Okul koridorunda kapakli ¢op kutusu evet, kapakl 166 (88,8) (11 2) P=0,012
(n=397) evet, kapaksiz 167 (79,5) 43 (20,5) 2,04 (1,12-3,72)
Okul tuvaletinin temizlenme sikhig glnde 1den az 9 (100,0) 0 (0,0
(n=416) ginde 1 63 (90,0) 7 (10,0) P=0,029
glinde 2 ve daha fazla 275 (81,6) 62 (18,4)

Cryptosporidium spp. insanlara infekte hayvanlardan, kontamine
su ve gidalardan bulasabilmektedir. Cryptosporidium spp ookist-
leri klorlamayla elimine edilemediginden su ile bulasabilmesi
&nemli bir sorundur (22). izmir'de ve Eskisehir’de cesitli gastroin-
testinal  gikayetlerle hastaneye basvuran hastalarda
Cryptosporidium spp. sirasi ile % 0,4 ve % 4 oranlarinda saptan-
mistir (23, 24). Calismamizda kinyon asit fast boyama yontemi ile

inceledigimiz 6rneklerde Cryptosporidium spp.'ye rastlanma-

mistir. Sonuglar bize bélgede bu parazitin yaygin olmadigini
dislndirmigtar.

Calismamizda diskilama sonrasi ellerini yikamayan az sayidaki
cocukta G. intestinalis ve E. vermicularis yikayanlardan daha yuk-
sek oranda gorilmuistir. Ayrica evinde sabun bulunmayan ¢ocuk
sayisi az oldudu icin istatistiksel olarak anlamli bir fark saptanma-
sa da tuvaletlerinde sabun bulunmayan ¢ocuklarda G. intestinalis
ve E. vermicularis varligi sabun bulunan cocuklara gore yaklagik
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Tablo 6. Cok degiskenli lojistik regresyon analizi sonucunda giardiyozis varligini etkileyen faktérlerin Tahmini relatif riskleri(OR) ve

Guven Araliklarinin Dagilimi

Model 1
Faktor Alt grup* § OR %95Giiven Arahgi (GA)
Koridorda ¢op kutusu olmamasi Giardia(+)/giardia(-) 0,701 2,015 1,047 3,876
igme suyu olarak kuyu suyu kullanimi Giardia(+)/giardia(-) 1,408 4,086 1,457 11,455
Ev tuvaletinin temizligi
Cok temiz Giardia(+)/giardia(-) -19,872 0,000 0,000 .
Temiz Giardia(+)/giardia(-) 1,246 3,478 1,222 9,897
Kirli ve fena degil Giardia(+)/giardia(-) -1,131 2,103 1,047 4,223
*Paydada referans, payda risk grubu yer almaktadir.
Tablo 7. Birinci asamada ¢ocuklarin bazi temizlik aliskanliklari ile ilgili sorulara verilen cevaplar ve parazitoz iligkisi
Verilen G. intestinalis Nonpatojen GIS paraziti E. vermicularis
cevabin | negatif pozitif negatif Pozitif negatif pozitif
Soru Kategorisi| n % | n % P n % n % o] n % n % o]
Digkilama sonrasi Hayir 2 333 4 | 667 b 100 0 0,0 4 66,7 2 |333
0,006 022 0,38
elleriniyikar misin? Evet 258 | 843 |48 | 157 271 | 883 | 36 | 117 258 | 819 | 57 | 191
idrar yaptiktan Hayir 9 (818 2 | 182 10 90,9 1 9,1 10 90,9 1 9,1
0,79 082 0,52
ellerini yikar misin? Evet 314 | 846 | 57 | 154 330 | 887 | 42 | 11,3 327 | 838 | 63 | 162
Evinizde tuvalette Yok 14 1 70 | 6 | 30 18 90 2 10 14 70 6 30
078 0,91 0,77
sabun var mi? Var 307 | 848 | 55 | 152 324 | 893 39 | 10,7 324 | 848 | 58 | 152
Evinizde tuvalette Yok 148 | 813 | 34 | 187 158 | 863 | 25 | 137 159 | 824 | 34 | 176
021 0,11 0,53
tuvalet kagidi var mi? Var 172 | 860 | 28 | 140 183 | 915 | 17 | 85 177 | 847 | 32 | 153

Tablo 8. Mudahale ve kontrol gruplarinda saptanan barsak
parazitleri oranlarinin egitim dncesi ve sonrasi karsilastirilmasi

Grup Enterobiazis N(%)

1. asama 3. asama p
Midahale 10/35 (28,6) 1715 (6,7) 0,08
Kontrol 5/48 (10,4) 2/35 (5,7) 0,36

Giardiyazis N(%)

1. asama 3. asama
Mudahale 13/49 (26,5) 2/45 (4,4) 0,003
Kontrol* 17/73 (23,3) 1/57 (1,8) 0,0004

iki kat daha yiiksek oranda saptanmistir. Benzer sekilde Yapici ve
arkadaslarinin calismasinda taharetlenerek temizlik yapanlarda %
45,4, tuvalet kadidi kullananlarda % 36,5 oraninda parazitoz sap-
tanmig, ancak bu fark istatistiksel olarak anlamli bulunmamigtir
(11). Saptanan bu oranlar, ¢ocuklara temizlik konusunda yeterli
egitim verilmediginde parazitoz sikliginin arttiini gdstermis ve
cocuklara tuvalet egitiminin verilmesinin dnemini vurgulamistir.

Anne ve babanin egitim dizeyinin yiksek olmasi ¢ocuklarin da
yeterli hijyen bilgisine sahip olacagini dusiindirmektedir. Yapici
ve ark.'nin ¢alismasinda parazit varli§i okur-yazar olmayan anne-

lerin cocuklarinda % 67,9 iken, lise mezunu annelerin ¢ocuklarin-
da % 18,9 oraninda saptanmis, ancak Universite mezunu annele-
rin ¢ocuklarinda da bu oranin % 25 oldugu goérilmdstir. Ayni
calismada parazit varligi okur-yazar olmayan babalarin ¢ocukla-
rinda % 100, Universite mezunu babalarin cocuklarinda ise % 24
oraninda saptanmis olup aylik toplam gelir azaldik¢a, ¢ocuklarda
parazitozun arttigr gorilmustar (11). Calismamizda babalarn calig-
mayan ve ciftci olan cocuklarda, babalar memur veya diger
meslek gruplarindan (isci, esnaf vs) olan ¢ocuklara gére E. vermi-
cularis ¢cok daha sik gézlenmistir. Parazitozlar kirsal kesimlerde
daha sik gorilen hastaliklar oldudu icin ¢iftci cocuklarinda da E.
vermicularis'in daha sik olmasi beklenen bir sonu¢ olmustur (2).
Benzer sekilde Sivas ilinde sehir ve ilce merkezindeki ilkégretim
okullarinda ve kdy ilkdgretim okullarinda badirsak parazitlerinin
arastinldig bir calismada gelir durumunun parazitoz sikhgr Gze-
rinde etkili oldugu bildirilmistir (9). Sonug olarak diger caligmalar-
da oldugu gibi bizim ¢alismamizda da sosyo-ekonomik dizeyin
en onemli gostergelerinden biri olan gelir diizeyinin azaldik¢a
parazitoz sikliginin arttigr tespit edilmistir.

Bagirsak parazitleri tlkemiz icin dnemli saglik sorunlan olustur-
maktadir. Ozellikle cocuklarda daha sik gérilen bu sorun sos-
yo-ekonomik seviyenin disik oldugu yerlerde ve yeterli hijyen
bilgi dizeyine sahip olmayan kisilerde daha ¢cok gérilmektedir.
Bu nedenle bagirsak parazitlerinin prevalansinin azaltilabilmesi
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Tablo 9. Midahale ve kontrol gruplarinin kendi icinde bilgi sorularina verdikleri yanitlarin karsilastinimasi

Bilgi sorulari

Miidahale n(%)

Kontrol n(%)

Egitim 6ncesi

Egitim sonrasi P 1. asama 3. asama p

1. Mikrobik hastaliklar mikroplarla 32 (59,3)
kirlenmis yiyeceklerden, sulardan ve
diger iceceklerden, hastalikli hayvanlarin
sit, et gibi Grlinlerinden bulagir.

n(m)=54, n(k)=46

44 (81,5) 0,02 37 (80.4) 38 (82.6) 1,00

2. Mikrobik hastaliklardan korunmak icin
temiz su icmeli, yemek &ncesi ellerimizi
yikamali disarida oyun oynadiktan sonra
ellerimizi yikamali, tuvalet sonrasi ellerimizi
yikamaliyiz.

n(m)=54, n(k)=47

37 (68.5)

45 (83,3) 0,15 37 (78,7) 42 (89.4) 0,22

3. Sokaklara tukirmekle verem yayilabilir. 22 (44,0)

n(m)=50, n(k)=44

38 (76.0) 0,002 22 (50,0) 27 (61,4) 0,35

4. icme suyunun temizlenmesi icin suyu 31 (55.4)
kaynatmak en uygun yoldur.

n(m)=56, n(k)=46

34 (60,7) 0,66 28 (60,9) 35(76,1) | 0,11

5. Kil kurdu kisiden kisiye, kendi kendimize
kirli ellerimizle ve ev halki arasinda bulagr.
n(m)=46, n(k)=42

8(17,4)

19 (41,3) 0,01 7(16,7) 14 (33,3) 0,11

1.,3. ve 5. bilgi sorularina verilen dogru cevaplarin egitim sonrasi anlamli derecede arttigi gorilmustir.

icin bagirsak parazitleri konusunda toplumun bilinglendirilmesi
ve sanitasyona iliskin dnlemlerin alinmasi gerekmektedir.

Daha dnce Dizce'de ¢cocuklarda yapilan calismalarda en sik gozle-
nen parazitler E. vermicularis ve G. intestinalis'tir (25). Yigilca'da da
benzer olarak ¢ocuklarda en yaygin olarak bu iki parazit bulunmus-
tur. Dig ortamda herhangi bir evrim gecirmeksizin infektif olan G.
intestinalis ve E. vermicularis gibi direk kisisel hijyen ile iligkili para-
zitlerin yaygin olmasi ilcedeki ¢ocuklarin hijyen bilgilerinin eksik
oldugunu gdstermistir. Ayrica G. intestinalis suyla ve hayvancilikla
iliskili bir patojen oldugu icin bolgedeki su kaynaklarinin mikrobiyo-
lojik agidan incelenmesi gerektigi distinilmusgtir.

Ailenin sosyoekonomik diizeyinin distik olmasi parazitoz varligin-
da en etkin faktor olarak bulunmustur. Sosyoekonomik durumu
belirleyen aile gelir dizeyi, baba mesledi ve anne-baba egitim
dlzeyi gibi parametreler ile parazitoz varligi arasinda direk bir
iligki gortlmustir. Bunun yaninda cinsiyet, okulda tuvalet aligkan-
liklari, evde sabun ve tuvalet kagidi bulunmasi, el yikama sekli ve
stresi ve diger baz hijyen davraniglan ile parazitoz arasinda iligki
gorilmemistir. Bir toplumdaki yiksek parazitozlu kisilerin fazla
olmasi her zaman sosyoekonomik dizey ile iligkili olarak altyapi
(kanalizasyon, temiz igme suyu, uygun yagam kosullari, tuvalet vs)
gibi cevresel faktorler ve kisilerin davranis ve yasam aliskanliklari ile
iligkilidir ve tim bunlarnn iyilestiriimesiyle parazitoz insidanslarini
azaltmak mimkindr (26). Bunlardan birinin degistiriimesi oranla-
r azaltacak ancak kesin ¢ézim saglamayacaktir.

SONUC

Parazitozla iligkili buldugumuz bu faktérler icerisinde egitim
dlzeyi distkligu ivedi olarak kompanze edilmesi en mimkin
olandir. Anne-baba egitim dizeyinin disik oldugu toplumlarda

parazitozlarin yliksek olmasi parazitler ve hijen konusundaki bilgi
yetersizligine baglanabilir. Buradan hareketle bdlgede saglik
ocaklari, okul idarecileri, okul- aile is birligi ile parazitlerden nasil
korunulacagi ve kisisel hijyen hakkinda hem cocuk hem de ebe-
veynleri kapsayacak, davranisa donlsecek egitim programlarn
yapilmali, tarama calismalari ile varilan sonuglar degerlendirilme-
lidir. Ayrica lke genelinde de benzer sonuglar saptandigindan
bir devlet politikasi olarak basin ve yayin organlarinin da destedi
ile tim toplum parazitler konusunda bilin¢lendirilmeli, halkimiza
temel temizlik aligkanliklar kazandinlmalidir. Bieri FA ve arkadag-
larinin Cin'de yaptiklari aragtirmada &3rencilerde helmint infeksi-
yonlarinin orani arastirilmis, hijyen egitimi ve tedavi ile helmint
infeksiyonunun gériilme oraninda % 50 azalma oldudu saptan-
mistir (27). Calismamizda bu oran enterobiyazis icin %76,5, giar-
diyozis i¢in %94,4 olarak bulunmus ve egitim verilen cocuklarda
hijyen bilgisi ve davranislarinda belirgin dizelme olmustur. Bu
sonuglar egitimin devamliliginin saglanmasinin, cocuklar icin
onemli bir saglik sorunu yaratan paraziter hastaliklarinin énlen-
mesinde ¢ok &nemli oldugu gorilmistir. Dinya Saghk
Orgiitii'niin 2002 yilinda yaptig bir arastirmaya gore “disabi-
lity-adjusted life year” (DALY) icindeki boyutu incelendiginde
Turkiye'nin toplam DALY'si 11449 olup bunun %3,2'sini su, sani-
tasyon ve hijyenle ilgili hastaliklar olusturmaktadir(28). Bu hasta-
liklarin en sik probleme yol actigi cocukluk ¢agi, ayni zamanda
insan hayatindaki 6grenme egitilmeye en acgik oldugu dénemdir.
Cocuklarin ve velilerinin okullarda bu konuda egitilmesinin para-
ziter hastaliklan 6nleyecegi kanaatine varnimistir.

Hasta Onamu: Yazili hasta onami hastalardan alinmigtir.

Hakem Degerlendirmesi: Dis Bagimsiz.
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Molecular Study of the G1 Haplotypes of £chinococcus granulosus
from Iran Based on Cytochrome C Oxidase (Subunit 1) Sequence

iran Kokenli £chinococcus granulosus G1 Haplotiplerinin Sitokrom C Oksidaz (Alt Unite 1)

Dizilimine Dayali Molekiiler Caligmasi

Majid Esmaelizad, H Zeinedin, Naser Razmaraii, Ali Mirjalili

Department of Central Laboratory, Razi Vaccine and Serum Research Institute, Karaj, Iran

ABSTRACT

Objective: In this study, we attempted to identify new Echinococcus granulosus isolates in the North West provinces of Iran based on the

mitochondrial cytochrome ¢ oxidase subunit 1 (CO1) sequence.

Methods: Twenty-nine hydatid cysts from sheep and goats were collected. Genomic DNAs were extracted, and a partial sequence of the
CO1 gene was amplified. Polymerase chain reaction products were cloned and sequenced with M13 primers in both directions.
Results: All Iranian isolates were located in G1 and G3 genotypes. For the first time, a new G1 haplotype in two Iranian isolates were iden-

tified.

Conclusion: It seems that this new haplotype was transmitted from Jordan to Iran or vice versa. (Turkiye Parazitol Derg 2015; 39: 286-90)

Keywords: Echinococcus granulosus, Cytochrome c oxidase, Genotyping
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6z

Amag: Bu calismada iran’in kuzey bati bélgelerinde bulunan yeni bir Echinococcus granulosus izolatini mitokondriyal sitokrom c oksidazi alt

Unitesi 1 (CO1) dizilimine dayanarak tanimlamaya ¢alistik.

Yéntemler: Koyun ve kecilerden 29 hidatik kist alindi. Genomik DNA'lar ¢ikarildi ve kismi CO1 dizilimi amplifiye edildi. PCR drinleri klonlandi

ve her iki yonde M13 primerleri ile dizildiler.

Bulgular: Tiim iran izolatlan G1 ve G3 genotiplerinde yerlesimliydi. iki iran izolatinda yeni bir G1 haplotip ilk defa tanimlandi.
Sonug: Bu yeni haplotipin Urdiin'den irana ya da tam tersi yonde aktarildigi diistiniilmektedir. (Turkiye Parazitol Derg 2015; 39: 286-90)

Anahtar Kelimeler: Echinococcus granulosus, Sitokrom c oksidaz, Genotipleme

Gelis Tarihi: 10.05.2015 Kabul Tarihi: 09.11.2015

INTRODUCTION

Cystic echinococcosis (CE) is caused by infection with the
larval stage of the Echinococcus granulosus (E. granulo-
sus) hydatid. Ten heterogeneous groups were identified in
E. granulosus, defined as strains G1-G10, based on mito-
chondrial DNA (1, 2, 3). However, these strains are now
simplified within distinct species (4, 5). E. granulosus
includes strains G1, G2, and G3; E. equinus contains strain
G4, and E. ortleppi contains strain G5. Strains G6-G10
have been also classified under a well-supported mono-

phyletic species, E. canadensis (3, 4, 6). Recently, the lion
strain has been characterized as another new species, E.
felidis (7). Cystic echinococcosis is endemic in Iran, partic-
ularly in the North West provinces that are close to Iraq,
Turkey, and Azerbaijan (8). Three genotypes (G1, G2, and
G3) have been reported previously from Iran; G1 was the
predominant genotype (8, 11).

In this study, we attempted the molecular characterization
and genotyping of new Iranian isolates of E. granulosus
based on the CO1 partial sequence.
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Table 1. CO1 nucleotide sequences from different genotypes

Accession no. Origin Accession no. Origin
HM598459.1 G1-Turkey-buffalo-2011 JX854028.1 G3-India-2013
HM598454.1 G1-Turkey-buffalo-2011 EU006777.1 G1-Turkey-sheep-2008
EU929083.1 G1-Turkey-sheep-2008 EF693892.1 Turkey-2008
EU178103.1 G1-Turkey-cattle-2008 DQ856467.1 G1-ltaly-sheep
HF947572.1 G1-G3 ovis Portugal2013 JQ250807.1 G1-Iran-2012
HF947571.1 G1-G3 ovis Brazil-2013 GQ856692.1 G1- Iran-2009
HF947570.1 G1-G3 ovis Italy-2013 DQ356882.1 G1-China-2006
GU951512.1 G1-Turkey-H. sap.-2011 EF367286.1 G1-Morocco-2007
KC109659.1 G1 palestine-sheep-2013 HF947597 .1 G1-Portugal-2013
EU178105.1 G1-Turkey-Cattle-2008 AB688621.1 G1-Peru-2012
EF545563.1 G1-Turkey-sheep-2008 JX854029.1 G1-India-2012
DQ269946.1 India 2007 KC109651.1 G1-Palestine-2013
AB688596.1 G1-Jordan-2012 JQ250816.1 G1-Iran-2012
AB688141.1 G1-Russia-2011 AB688592.1 G1-Jordan-2012
GQ502231.1 G1-G3 Chile-2009 JX854028.1 G3-India-2013
EU929083.1 G1-Turkey -2008 JX068639.1 G4-UK-2012
JN604103.1 G2-Iran-2012 AB235846.1 G5-Japan-2009
AB688142.1 G6-Japan-2013 DQ144021.1 G8-Australia-2008
JQ356719.1 G7-France-2012 KC415063.1 G9-India-2013
DQ144017.1 G10-Australia-2006

METHODS The ligation reaction consists of the T-vector (0.165 pg), purified

1. Isolates PCR product (0.54 pmol ends), 10X ligation buffer (3 ul), PEG

Twenty-nine hydatid cysts from the infected liver of the interme-
diate host (20 sheep and 9 goats) from local abattoirs in two
main provinces of the North West region of Iran (West and East
Azerbaijan) where CE is endemic were collected.

2. DNA extraction and polymerase chain reaction (PCR)
Genomic DNA was extracted from the germinal layer of the cyst
using the phenol/ chloroform/isoamyl alcohol method as
described previously (10). A portion of the CO1 mitochondrial
gene, which codes for the subunit 1 of cytochrome ¢ oxidase,
was amplified by PCR.

Two primers were designed using the Oligo software: Forward
5-TTT TTG GGC ATC CTG AGG TTT AT-3' and Reverse 5-TAA
AGA AAG AAC ATA ATG AAA ATG-3'. PCR was performed in a 50
ul reaction mixture containing 5 pl of 10X reaction buffer, 1.5 mM
MgCl,, 2.5 mM each of dNTPs, 0.5 unit Tag DNA polymerase
enzyme (Fermentase), 10 pmol of each primer, and 100 ng of DNA.
The PCR program used to amplify the CO1 gene included an initial
denaturation step of 95°C for 3 min, 35 cycles of 95°C for 1 min, 52°C
for 30 s, 72°C for 1 min, and final extension at 72°C for 5 min. The
PCR products were visualized and evaluated in a 1% agarose gel.

3. Cloning and sequencing of PCR products
The PCR product of the CO1 gene was electrophoresed using
1% agarose gel, and the specific band was purified from the gel.

4000 (3 pl), 1 ul T4 DNA ligase, and deionized water up to 30 pl.
The ligation mix is incubated at 22°C for 16 h. The ligation prod-
uct was transformed into Escherichia coli strain XL1 blue, and the
positive colony was selected using PCR (Sambrook et al., 1989).
Positive plasmids were purified and then sequenced by M13
primers. The resulting sequences were analyzed by BLAST and
MegAlign software.

4. Genotype identification

The multiple alignment and phylogenic tree were designed by
MegAlign 5.0 software. Iranian isolates were compared to other
sequences of CO1 from 10 E. granulosus genotypes (Tables 1).
The nucleotide sequences were clustered by the Clustal W
method.

RESULTS

1. PCR amplification and sequencing
A partial sequence of the CO1 gene (445 bp) was amplified in all
29 samples. The PCR products were sequenced in both direc-
tions by the Sanger method (Figure 1).

2. Genotyping

Iranian isolates were genotyped based on the nucleotide sequence
alignment (nucleotide positions 93, 103, 142, 148, 232, 265, 268,
and 294) of the CO1 gene (Figure 3). Iranian isolates showed
homology with two distinct G1 and G3 genotype groups (Figure 2).
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Figure 1. Electrophoresis of the PCR products using 2% agarose gel.
M: 100 bp DNA marker and 1-6: PCR products of the CO1 partial sequence
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Figure 2. Dendrogram constructed with the CO1 mitochondrial
gene sequences obtained from the different samples evaluated
in this study. The sequences were compared with the sequences
of E. granulosus genotypes G1-G10. Phylogeny tree analysis
was performed using the MegAlign software.

3. Polymorphism in CO1

The CO1 sequences of Iranian isolates were compared with the
available sequences of different genotypes (G1-G10) in
GenBank. Multiple alignments displayed 49 single nucleotide
polymorphisms (SNPs) (Figure 3). The G1 genotype showed a
unique pattern (nucleotide “T") in position 148, but in all Iranian
isolates, this position occupied by “C" was identical to the
G2-G3 pattern (Figure 3). Interestingly, two Iranian G1 isolates
(Ir-06 and Ir-07) showed the same pattern (nucleotide C) with the
G8 genotype at the nucleotide position 268 (Figure 3). This is the
new haplotype of the G1 genotype that was identified in Iran for
the first time.

Forty-six sequences were used for phylogeny tree analysis,
including new lIranian isolates and 10 genotypes reference
sequences. This analysis showed that seven Iranian samples
were grouped into two specific G1 (23 samples, 79.31%) and G3
(six samples, 20.69%) genotype groups (Figure 2). Our data
demonstrates that the G1 group genotype was formed by two
single nucleotide patterns that were separated. The most
important was an assemblage of one single nucleotide pattern
(nucleotide C) found in two samples (ir-06 and ir-07) similar to the
G8 genotype in nucleotide position 268 (Figure 3), and the other
observed G1 genotype group showed the reference profile. In
the second group, 2 of the 7 Iranian samples (Ir-04 and Ir-05)
were located in the G3 genotype group (Figure 2).

Forty-six CO1 sequences included different Iranian isolates from
2007 to 2013, and the sequences of 10 genotypes of E. granulo-
sus were used to design a phylogeny tree (Figure 2). All Iranian
isolates were located in five groups in two genotypes G1 and
G3. Iranian G1 genotypes were located in different groups. All
G1 isolates in 2013 showed divergence with other isolates of Iran
in 2007-2009 and showed maximum similarity with isolates from
Turkey (group D). Two isolates of Iran (I-06 and Ir-07) and an
isolate from Jordan were located in the new unique G1 sub-
group (group C) (Figure 2). These are new variants of the G1
genotype with a unique nucleotide in position 268, similar to the
G8 cervid strain (Figure 3).

DISCUSSION

E. granulosus comprises a complex of genotypes, and its molec-
ular genetic studies identified 10 genotypes (G1-G10) included
in this taxon. The molecular study of the mitochondrial DNA
(mtDNA) of E. granulosus classified this complex into E. granu-
losus sensu stricto (genotypes G1, G2, and G3), E. equinus (G4),
E. ortleppi (G5), and another taxon E. canadensis (G6-G10). The
main purpose of this study was to perform a genotype analysis
and evaluate the polymorphisms of the CO1 gene for the iden-
tification of new variants within the Iranian isolates of E. granulo-
sus. Based on one mitochondrial gene (CO1), we assessed the
polymorphisms of 29 samples collected from different North
West provinces of Iran. The mitochondrial markers could be
discriminated into two separate groups, corresponding to sam-
ples from E. granulosus sensu stricto. In this study, genotype G3
and the new haplotype of genotype G1 was found in sheep in
the North West province of Iran. In nucleotide position 148,
nucleotide ""C" was observed in all Iranian G1 isolates; however,
nucleotide "“T" was observed in the G1 reference sequence
(EU178103.1, isolate from Turkey, 2008).

On the other hand, in SNPs in position 268, two Iranian G1 iso-
lates, Ir-06 and Ir-07, showed similar nucleotide “C" with the G8
cervid strain. This position is a new variation in G1 genotypes.
Interestingly, both changes in nucleotide positions 148 and 268
were observed simultaneously in both isolates Ir-06 and Ir-07.

This new variant has not been previously reported in Iran (9, 11).
There are hundreds of CO1 sequences of E. granulosus in
GenBank, but this new pattern in Iranian G1 genotype is abso-
lutely unique.

Based on the nucleotide sequence database of NCBI, there is
only one case of a sequence with maximum identity with the two
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Figure 3. Multiple alignment of the CO1 nucleotide sequences of Iranian isolates and different genotypes.

isolates Ir-06 and Ir-07. It was a deposited sequence from Jordan
(AB688592). It seems that this genotype was transmitted from
Jordan to Iran or vice versa. Although hydatidosis is endemic in
north Irag (12) and other regional countries, no report of this new
haplotype from other neighboring countries has been found.
Our study strongly suggests that this new G1 genotype is seen
in other neighboring countries such as Turkey, Iraq, Syria, and
Azerbaijan.

CONCLUSION

This new pattern provides evidence of the new transmission of
E. granulosus from abroad because of domestic or wild animal
trafficking across the western border of our country. We believe
that we need to take more care of the boundary condition for
the control of the disease.
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Aydin Yoresinde Sigirlarda ve Kenelerde Anaplasma / Ehrlichia

Tiirlerinin Belirlenmesi

Detection of Anaplasma / Ehrlichia Species of Cattle and Ticks in Aydin Region
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oz

Amag: Bu calismada, sigir ve kenelerde Anaplasma/Ehrlichia tiirlerinin belirlenmesi ve bu tiirlerin érnekleme dénemlerindeki yayginligr hakkinda
bilgi edinilmesi amaglanmistir.

Yéntem: Aydin'a bagl Osmanbiikl, Akcaova, Dalama ve Soke'den sigirlardan toplam 679 kan ve 186 kene 6rnegdi toplanmistir. Toplanan érnek-
lerde Anaplasma/Ehrlichia tirlerini soy diizeyinde tespit eden polimeraz zincir reaksiyonu (PZR) yapilmis, ayrica A. marginale ile A. centrale tlrleri,
tur spesifik PZR ve A. bovis ile A. phagocytophilum tirleri ise nested PZR ile belirlenmistir.

Bulgular: Soke'de sadece Eylil, Dalama ve Akcaova'da ise Mart, Haziran, Eylll ve Aralik'ta A. centrale tespit edilmistir. A. marginale Osmanbu-
ki'nde sadece Haziran'da, Soke'de Aralik ve Mart, Akgaova'da Haziran, Eylil ve Mart, Dalama'da' ise tim ornekleme dénemlerinde belirlenmistir.
A. phagocytophilum ise tim bdlgelerde érmekleme yapilan bitin dénemlerde tespit edilmistir. Incelenen drneklerde A. bovis'e rastlanmamistir.
Toplam 50 kan érneginde miks enfeksiyona rastlanmistir. Kene havuzlarninda A. marginale ve A. phagocytophilum tespit edilmistir.

Sonug: Bu ¢alismada, A. phagocytophilum tirinin A. marginale ve A. centrale'ye oranla daha yiiksek olarak bulundugu belirlenmistir. A. phagocy-
tophilum ile A. centrale en yogun olarak Akcaova'da tespit edilirken, A. marginale Dalama’da en yodun olarak tespit edilmistir. Etkenler en yogun
Eylil ve Mart'ta tespit edilmistir. Analizler kenelerin farkli Anaplasma/Ehrlichia tirleri ile enfekte oldugunu gostermistir.

(Turkiye Parazitol Derg 2015; 39: 291-8)
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ABSTRACT

Objective: The aim of this study is to detect the Anaplasma/Ehrlichia species of cattle and ticks and to provide knowledge on the preva-
lence of these species during sampling periods.

Methods: A total of 679 blood and 186 tick samples were collected from the Osmanbtiki, Ak¢aova, Dalama, and Séke districts of Aydin.
The samples were screened with genus polymerase chain reaction (PCR) for Anaplasma/Ehrlichia spp., species-specific polymerase chain
reaction for Anaplasma marginale and A. centrale, and nested PCR for A. bovis and A. phagocytophilum.

Results: A. centrale was detected in Séke during September and in Dalama and Akgaova during March, June, September, and December.
A. marginale was detected in Osmanbuki during June; in Séke during March and December; in Ak¢aova during June, September, and
March; and in Dalama during the entire sampling period. A. phagocytophilum was detected in all regions during the entire sampling period.
None of the samples were positive for A. bovis. Mixed infections were detected in 50 blood samples. A. marginale and A. phagocytophilum
were detected in the tick samples.

Conclusion: In this study, A. phagocytophilum was abundantly detected compared with A. marginale and A. centrale. A. phagocytophilum
and A. centrale were extensively found in Ak¢aova and A. marginale was mostly seen in Dalama. Parasites were extensively detected in
September and March. The analysis indicated that collected ticks were infected with different Anaplasma/Ehrlichia species.

(Turkiye Parazitol Derg 2015; 39: 291-8)
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GiRiS

Anaplasma ve Ehrlichia tirleri |8kosit, eritrosit, monosit ve ndtro-
fillere yerlesen ya da kan damarlarindaki endotel hiicrelerinin
sitoplazmalarinda lokalize olan obligat hiicre ici etkenlerdir (1, 2).
Hem vektdér olan ixodid ve argasid kenelerde (Ixodes,
Haemaphysalis, Dermacentor, Hyalomma, Rhiphicephalus,
Ornithodorus) hem de son konaklari olan omurgalilarda ¢ogalir-
lar. Etkenler transstadial ve intrastadial yolla biyolojik olarak
kenelerle aktarilirken (3), mekanik olarak da kan emen sinekler ve
kontamine malzemelerle tasinabilmektedir. Hastaliga &zellikle
tropik ve subtropik iklim bdlgelerinde enzootik ve sporadik ola-
rak rastlanmaktadir (4). Keneler yoluyla bulasan hastaliklar sebe-
biyle yetistiriciye direk yansiyan kayiplar arasinda vicut agirhigin-
da azalma, yavru atma, sit veriminde azalma ve 6lim gibi verim
kayiplar ile veteriner tani/tedavi giderleri ve kene micadelesi
yer almaktadir (5, 6, 7). Anaplasma / Ehrlichia tirleri konak-pato-
jen-vektorin beraber gorildigu bélgelerde evcil hayvan yetisti-
riciligi, sagligi ve verimi acisindan énemli sorunlara yol agabil-
mektedir (8). Eritrositlere yerlesen Anaplasma marginale ve A.
centrale, ve |6kositlere yerlesen A. bovis (=Ehrlichia bovis) ve A.
phagocytophilum sigirlarda gérilen Ehrlichia ve Anaplasma tur-
leri arasindadir. Bunlardan A. marginale, A. bovis ve A. phagocy-
tophilum patojen olan tirler olup hayvanlarda klinik olarak ates,
hemolitik anemi, agirlik kaybi, gebe hayvanlarda yavru atma ve
bazi durumlarda &limle seyretmektedir (9, 10). Bu tirlerden A.
phagocytophilum tarafindan olusturulan TBF (tick-borne fever)
sadece evcil ve yabani ruminantlarda gérilen patojen bir tir
degil ayni zamanda da halk sagligi agisindan da énemlidir ve
varyantlar insanlarda granulositik anaplasmosis’'e (HGA) neden
olmaktadir (2, 11). A. centrale ise diger tirlere nazaran daha az
patojendir. A. centrale’nin neden oldudu enfeksiyonlardan sonra
iyilesen hayvanlarda diren¢ gelismesi ve patojenitesinin daha
distik olmasindan dolayr A. marginale enfeksiyonlarina kargi A.
centrale canli agilan Afrika’da, Avustralya’da, Latin Amerika'da ve
israil gibi Ulkelerde kullanilmaktadir (12). Anaplasma ve Ehrlichia
turlerinin mikroskobik muayenede teshisi paraziteminin distk
oldugu durumlarda zordur (13). Bu tlrler genelde omurgali
konaklarinda persiste enfeksiyonlara yol acarak bu canlilar has-
taligin rezervuarlar haline getirirler (14). Anaplasma ve Ehrlichia
turlerinin teshisinde alternatif bir ydntem olarak kullanilan sero-
lojik testler, Anaplasma turleri arasindaki antijenik benzerlikler-
den dolayi, ayni hayvanda bulunabilen es zamanli enfeksiyonlar-
da tlr aynmina imkan vermemektedir (2). Molekiler yontemler
ise ylksek sensivite ve spesifitelerinden dolayr Anaplasma tirle-
rinin tespitinde kullanilan en duyarli tani yéntemleridir (15, 16, 17,
18, 19). Subtropikal iklim kusaginda yer alan Glkemizde Marmara,
ic Anadolu ve Karadeniz Bélgelerinde A. marginale ve A. centra-
le'nin varligi bilinmektedir (20, 21, 22). Turkiye'de A. phagocytop-
hilum tiri hem saha sartlarinda sigirlardan toplanan kan érnek-
leri ile insanlar ve barinaklardan toplanan ixodid kenelerde
yapilan molekiler incelemelerde (20, 23, 24, 25, 26) hem de klinik
olarak hastalik tablosu goésteren sigirlarda da mikroskobik ve
molekiler olarak da tespit edilmistir (27). Karadeniz Bdlgesinde
klinik olarak hastalik tablosu gosteren sigirlarda yapilan incele-
melerde toplanan émeklerin %80'inde A.phagocytophilum’un,
A. marginale, A. centrale, Ehrlichia sp. Omatjenne turleri ile bir-
likte coklu enfeksiyon olusturdugu belirlenmistir (27). Ulkemiz'de

A. bovis'in varligr molekiler olarak ortaya konulmus, ancak yay-
ginhdi ile ilgili yeterli calisma yapilmamistir (27). Ege bdlgesine
bagdli Aydin ydresinde RLB hibridizasyon teknigi ile A. centrale,
A. marginale ve Ehrlichia sp. Omatjenne tirlerinin varligi yapilan
saha taramalarinda tespit edilmis, ancak bu iki tir ile sigirlarda
enfeksiyon olusturan dider tirler olan A. bovis ve A. phagocy-
tophilum’un yayginhdi hakkinda bilgi verilmemistir (28). Bu calis-
mada Aydin ydresinde sidir ve kenelerde Anaplasma ve Ehrlichia
turlerininin molekdler yontemler kullanilarak tespiti ve bu tirlerin
ornekleme dénemlerindeki yayginligi hakkinda bilgi edinilmesi
amaclanmistir.

YONTEMLER

Calismada Kullanilan Parazit Materyali ve DNA'nin Ayrilmasi
Bu ¢alismada sidir ve kenelerde Anaplasma / Ehrlichia turlerini-
nin karakterizasyonu amaciyla Haziran, Eyldl, Aralik 2006 ile Mart
2007 tarihlerinde Aydin iline baglh Osmanbiiki, Akgaova, Dalama
ve Soke ilcelerindeki sigirlardan 679 kan ve 186 kene érnegi top-
lanmistir. Odaklara belirtilen dénemlerde (¢ ayda bir gidilmis ve
ilgili bolgelere her gidiste mimkin oldugunca ayni hayvanlardan
kan &rnekleri alinmaya ¢alisiimistir. Toplanan kan &rneklerinden
Promega Wizard Genomic DNA ekstraksiyon kiti (Promega
Corporation, Madison, WI, USA) kullanilarak treticilerin tarif etti-
Ji sekilde DNA'lar izole edilmis ve kullanilincaya kadar -20°C'de
saklanmistir. Diger taraftan sigirlar Gzerinden toplanan kenelerin
soy ve tlr ayrimlari yapilarak tir ve cinsiyetlerine gore ayr ayrn
gruplandirilip bu kenelerden 20 adet havuz olusturulmustur.
Olusturulan havuzlardaki keneler sivi azot yardimiyla mekanik
olarak parcalanmis ve elde edilen ezintilerden fenol-kloroform
yontemi ile DNA izolasyonu yapilmistir. Ekstrakte edilen kene
DNA &rnekleri kullanilincaya kadar -20°C'de saklanmistir.

Anaplasma / Ehrlichia Turlerinin PZR ile Tespiti

Toplanan kan ve kene drneklerinden DNA ektraksiyonlar yapil-
diktan sonra Anaplasma / Ehrlichia turleri polimeraz zincir reaksi-
yonu (PZR) ile tespit edilmistir. ilk olarak Anaplasma / Ehrlichia
turlerinin 6rnek toplanan bdélgelerdeki genel dagilimini belirle-
mek amaciyla 16S rRNA geninin tim tirlerde korunmus ortak
345 bp'lik bélgesi codaltilmistir. Bu ¢alismada ayrica, A. margina-
le ve A. centrale tirleri major ylzey proteinini (msp) kodlayan
genin ilgili bdlgelerini ¢codaltan tlre 6zgi primerler kullanilarak
tekli PZR ile cogaltilmistir. A. bovis ve A. phagocytophilum tirle-
rinin tespitinde ise 165 rRNA gen bdlgesi nested PZR yontemi ile
cogaltilmistir. Burada ilk asamada tim Anaplasma / Ehrlichia
turlerinde ortak korunmus baolgeleri codaltilan ileri (EC9) ve geri
(EC12A) yonlu primerler (Tablo 1) kullanilarak elde edilen PZR
Urlnleri bir sonraki asama olan nested PZR'de kullaniimak Gzere
4°C'de tutulmustur. Daha sonra bu PZR Uriinlerinden ikinci basa-
mak olan nested PZR icin 1 pl alinip her tire ait 6zgul primer
ciftleri kullanilarak A. bovis ve A. phagocytophilum tirlerine
6zgl 16S gen bolgesi cogaltilmistir. Anaplasma/Ehrlichia turleri-
nin belirlenmesi amaciyla yapilan soy ve A. marginale ve A.cent-
rale trlerine 6zgu tekli ve A. bovis ile A. phagocytophilum tirle-
rinin tespitinde kullanilan nested PZR'ler ve kullanilan primer
ciftleri Tablo 1'de verilmistir. Elde edilen PZR Grinlerinden 10 pl
olmak kosuluyla mililitresinde 10 pl ethidiyum bromid olan %2’lik
agaroz jelde 100 voltluk akimda bir saat elektroforeze tabi tutul-
mus ve son olarak ultraviole isik altinda gérinttlenmistir.
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Tablo 1. Ehrlichia/Anaplasma tirlerinin ilgili gen bdlgelerini PZR ile ¢ogaltmada kullanilan primer ciftlerinin ézellikleri

PZR
Uriin | Son |dNTP (uM)/ | Taq (UY . Siklus x
Primer Adi ve Dizilimi boyutu | hacim | Primer Hedef | Onciil [Denat.-Pr. Final
Tiirler (5'-3" yéniinde) (bp) (ul) (pmol) DNA | denat. Ann.- Ext.] ext. |Kaynak
Ehrlichia /Anaplasma | EHR16SF; 345 25 100/125 0.75/2 | 95°C | 10x[95°C 20sn-67°C 30 | 72°C 16
GGTACCYACAGAAGAAGTCC 5dk sn--72°C 30 sn) 5dk
Genus EHR16SR; 40x[95°C 20 sn-57°C 30
TAGCACTCATCGTTTACAGC sn-72°C 30 sn]
A. marginale MAR1bF; 265 25 200/10 1/2 95°C | 30x[95°C50sn-55°C 50 | 65°C 18
GCTCTAGCAGGTTATGCGTC 4 dk sn-65°C 50 sn| 10 dk
MAR1bR;
CTGCTTGGGAGAATGCACCT
A centrale mpb58F; 904 50 200/10 1/2 95°C | 35x[95°C 50sn-56°C 50 | 72°C 17
CATAACTTTGTTGTTGTAAAGCCT 4 dk sn-65°C 1dk] 10 dk
mpb58R;
TTCCAGACCTTCCCTAACTA
Ehrlichia/ Anaplasma*| EC9; 1462* | 50 100/10 1/2 95°C [ 40x[95°C 30sn-52°C30 | 72°C 33
TACCTTGTTACGACTT 4 dk sn-72°C 1dk] 10dk
EC12A;
TGATCCTGGCTCAGAACGAACG
A. bovis* AB1f; 551* 25 100/10 1/2 95°C 40x[94°C 50 sn-57°C 72°C 33
CTCGTAGCTTGCTATGAGAAC 4 dk 1 dk-72°C 1dk] 5dk
ABT1r;
TCTCCCGGACTCCAGTCTG
A. phago.* SSAP2f: 641* 25 100/10 1/2 95°C | 40x[94°C50sn-57°C | 72°C 33
GCTGAATGTGGGGATAATTTAT 4 dk 1 dk-72°C 1dk] 5dk
SSAP2r;
ATGGCTGCTTCCTTTCGGTTA
(*); nested PZR. bp; baz ¢ifti, pl; mikro litre, pmol; piko mol, NTP; deoksintkleotid trifosfot, Tag; Thermus aquaticus, U; Unite, Denat.; denattrasyon, Pr. Ann.; primer baglamasi, Ext.;
ekstensiyon

Cogaltilan PZR Uriinlerinin Dizilim Analizleri icin Klonlanmasi
Tekli ve nested PZR ile ¢codaltilan hedef DNA bdlgesinin dogru-
lanmasi amaciyla ¢odaltilan Griinler % 2'lik agaroz jelde yukarida
belirtildigi sekilde elektroforeze tabi tutularak, ultraviyole isik
altinda gdrintilenmis ve ilgili bantlar jelden kesilerek QIAGEN
GEL purifikasyon kiti (QIAGEN, Almanya) kullanilarak purifiye
edilmislerdir. Daha sonra purifiye edilen her gen bélgesi TOPO
TA Klonlama Kiti (Invitrogen™) kullanilarak PCR-4 TOPO vektori
icerisine klonlanmig ve pozitif koloniler secilerek dizilim analizle-
rinin yapilmasi icin ticari bir sirkete gdénderilmistir (lontek;
istanbul, Turkiye).

BULGULAR

Toplanan kan ve kene &rneklerinde PZR ile belirlenen
Anaplasma/ Ehrlichia Turleri

Soy dizeyinde yapilan PZR ile A. marginale, A. centrale ve A.
phagocytophilum tirlerinin belirlenmesi icin yapilan tir spesifik
tekli ve nested PZR sonuglan Tablo 2'de verilmistir. Yapilan
PZR'lere ait agaroz jel gérintileri Resim 1'de verilmistir. Turlere
6zgl primerler kullanilarak yapilan PZR sonuglarina gore érnek-
lerde, A. bovis tespit edilemezken, A. marginale, A. centrale, A.
phagocytophilum tirleri bélgelere gdre degismekle birlikte
farkli yayginliklarda belirlenmigtir. A. phagocytophilum en yodun
olarak Akgaova, Soke ve Dalama’da, A. marginale ise Dalama’da

tespit edilirken, etkenler en yogun olarak 6rneklemenin yapildigi
Mart ve Eylul aylarinda gértlmustir. A. centrale ise Akgaova ve
Dalama’da en yogdun olarak érneklemenin yapildigi Eyldl ayinda
g6rilmustar.

Farkli dénemlere ait toplam 50 kan érnedinde birden fazla tirle
miks enfeksiyonlara rastlanmistir (Tablo 2). Séke'de sadece iki hay-
vanda Eylil ayinda A. centrale / A. phagocytophilum tirleri ile ikili
enfeksiyon tespit edilmistir. Bununla birlikte, Akcaova'dan topla-
nan orneklerin 8 tanesinde (Eylul; 4 hayvan, Aralik; 3 hayvan ve
Mart; 1 hayvan) A. centrale / A. phagocytophilum, Haziran, Eylil
ve Mart aylarinda toplanan toplam lg¢ &mekte ise A. marginale /
A. phagocytophilumile ikili enfeksiyon tespit edilmistir. Dalama’dan
Eylil ayinda toplanan bir ve Mart ayinda toplanan iki érnekte A.
marginale / A. centrale, Haziran ayinda toplanan Ug, Eylil ayinda
toplanan 11, Aralik ayinda toplanan yedi ve Mart ayinda toplanan
dokuz érnekte A. marginale / A. phagocytophilum, ve Eylil ayinda
toplanan U¢ ve Mart ayinda toplanan iki érnekte A. centrale / A.
phagocytophilum tdrleri ile ikili enfeksiyon tespit edilmistir.
Dalama’dan Mart ayinda bir hayvan, Eylil ayinda ise toplanan iki
hayvana ait érneklerde A. marginale / A. centrale / A. phagocytop-
hilum tirleri ile ¢l bir enfeksiyon tespit edilmistir.

Calismanin yapildigi zaman dilimi igerisinde sidirlar Gzerinden
toplam 186 adet kene toplanmistir. Toplanan keneler morfolojik
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Tablo 2. Odaklardan toplanan kan érneklerinde belirlenen tirler

Ornekleme yapilan aylarda poxzitif drnek sayisi / toplam &rnek sayisi
Anaplasma/Ehrlichia A. marginale tiire A. centrale tiire 6zgii A. phagocytophilum Miks
soy PZR 6zgii tekli PZR tekli PZR tlire 6zgii nested PZR enfeksiyonlar*

g E| § E| § £ § £19 % a|Q

S| = x S | x S| = | x [ - x g < <
crislz T B 8/3 2T ES3 Z T OFE 3Eo:E|gEsSEt

T i < = 2| T | < SR | ad < =R | im] < = Rqg <<=
Obuki | 3/45 | 2/48 | 6/66 |2/20 |13 | 2/45|0/48| 0/66 | 0/20 | 2 | 0/45|0/48 |0/66 | 0/20 | O | 1/45| 1/48 | 4/66 | 1/20 |7 |0 |0 (0| O
Soke 4/50 |33/61|24/32 |31/39 |92 | 0/50 | 0/61| 1/32 | 1/39 | 2| 0/50 | 2/61 |0/32 | 0/39 | 2 | 4/50|23/61|20/32128/39 |75 |00 |2 | O
Dalama |24/48|33/48 | 19/26 |21/29 |97 | 4/48 |17/48| 8/26 |13/29|42| 3/48 | 6/48 |1/26 | 2/29 | 12 | 6/48|27/48 | 15/26|16/29 |64 |3 {30|5 | 3
Aova 37/46|40/54 | 20/34 |29/33 126 | 1/46| 1/54| 0/34 | 1/33 | 3 | 4/46| 4/54 | 4/34 | 2/33 | 14 |15/46|33/54 |17/34126/33 191 |0 | 3 |8 | O
TOPLAM| 68 | 108 | 69 83 5 181 9 | 15 7 11215 4 26 | 84 56 | 71 3133|15] 3
(*): AM/AC; A. marginale ve A. centrale, AM/AP; A. marginale ve A. phagocytophilum, AC/AP; A. centrale ve A. phagocytophilum, AM/AC/AP; A. marginale, A. centrale ve A.
phagocytophilum ile olugan miks enfeksiyonlan géstermektedir. Not: Dalama'da A. marginale tespit edilen yedi, Dalama ve Akgaova'da A. centrale tespit edilen sirasiyla alti ve
yedi émek ile A. phagocytophilum tespit edilen Osmanbikii'nde iki, Soke'de 23, Ak¢aova'da 11 ve Dalama’da 17 érnek farkli hayvanlardan alinan rekler olup, bunun
digindaki pozitiflikler ayni hayvanlann farkli gidislerinde belirlenmistir. O. bikd; Osmanbiiki, A. ova; Akgaova

1462 b

641 by

Sekil 1. (A1-3); Anaplasma/Ehrlichia soyuna ait tim tirlerde
ortak korunmus gen bdlgesine spesifik EC9/12A primerleri ile
yapilan soy PZR drinleri (A1) kullanilarak yapilan A.
phagocytophilum (A2) ve A .bovis A. phagocytophilum (A3)
turlerine 6zgl nested PZR Urinlerinin agaroz jel gorintlsd. M:
100 bp'lik molekiler buytklik belirleyici (Thermo Scientific
Corp.); 1 ile 7 arasindaki kuyucuklarda farkli DNA &rnekleri; 8.
kuyuda pozitif kontrol; 9. dH,O konulmustur. A. bovis (A2)
nested PZR'de 1 ile 8 arasindaki kuyucuklarda farkli pozitif DNA
ornekleri; 9. dH,O yer almaktadir. (B1-3); A. marginale (B1) ve A.
centrale (B2) turlerine 6zgl primer ciftleri ile Anaplasma/
Ehrlichia soyuna ait tim turlerde ortak korunmus gen bdlgesine
spesifik EHR16SD F/R primerleri (B3) kullanilarak elde edilen PZR
Urlnlerinin agaroz jel gorintust. M: 100 bp'lik molekiler
buiyuklik belirleyici (Thermo Scientific Corp.); 1 ile 7 arasindaki
kuyucuklarda farkli DNA &rnekleri; 8. kuyuda pozitif kontrol; 9.
dH,O konulmustur.

ozelliklerine gore cins ve tir dizeyinde identifiye edilmistir.
identifiye edilen kenelerden en fazla Hyalomma marginatum
(n=86) ve H.excavatum (n=86) tUrline rastlanirken bu tdrleri
Rhipicephalus turanicus (n=13) ve H.anatolicum (n=3) takip
etmistir. Toplanan kene &rneklerinden tir diizeyinde olusturulan
havuzlarda PZR ile belirlenen tirler Tablo 3'de verilmistir.

Cogaltilan PZR Uriinlerinin Dizilim Analizleri

ilgili primer ciftleri (MAR1b, mpb58 ve SSAP) kullanilarak PZR ve
nested PZR ile codaltilan, sirasiyla A. marginale, A. centrale ve A.
phagocytophilum tirlerine 6zgl Grlnlerin sekans analizleri sonu-
cunda elde edilen nikleotid dizilim sonuglar, nikleotid blast
programi kullanilarak NCBI veri tabaninda kontrol edilmistir.
MAR1b primer cifti ile codaltilan 265 bp'lik Grin A. marginale’nin
msp1p genine %100, Mpb58 primer cifti kullanilarak cogaltilan 904
bp'lik Griin A. centrale’nin ylzey antijen proteini genini kodlayan
bolgesine % 99, SSAP primer cifti ile nested PZR ile cogdaltilan 641
bp'lik Grin A. phagocytophilum'un 16S rRNA genine % 98 oranin-
da benzerlik géstermistir (veriler bu yayina eklenmemistir).

TARTISMA

Tropikal ve subtropikal bélgelerde enzootik ve sporadik olarak
gorllen ve keneler tarafindan nakledilen anaplasmosis ekono-
mik kayiplara neden olmasi yéninden énemli bir hastaliktir (4, 5,
29). Sigirlarda énemli ekonomik kayiplara yol agan Anaplasma
turleri arasinda A. phagocytophilum, A. marginale ve A. bovis yer
almaktadir (27, 30). Sigirlarda gorilen diger bir tir olan A. cent-
rale ise, virllensindeki farkliliklara ragmen A. marginale ile mor-
folojik olarak benzerlik géstermektedir (9, 31, 32). Ciftlik hayvan-
larinda ve daha az derecede de insanlarda bu etkenlerin patoje-
nik aktiviteleri birbirleri ile baglantiidir (12). Anaplasma turleri
tarafindan olusturulan akut hastaliktan kurtulan hayvanlar re-en-
feksiyonlara kargi direng gelistirerek, hastalik etkenlerini kalici
olarak vicutlarinda tasirlar (31). Bu tastyict hayvanlar ara konak
keneler yoluyla enfeksiyonun duyarli hayvanlara naklinde en
onemli rezervuarlardir (31) ve bu tasiyici hayvanlarin tespiti hasta-
liga karsi uygulanacak olan korunma ve/veya kontrol programlari
agisindan onemlidir. Sigirlarda hastalik olusturan Anaplasma
turlerinin tespitinde kullanilan molekiler yontemler yliksek sensi-
vite ve spesifitesinden dolayr en duyarli tani yéntemleridir (16,
17, 18, 33, 34). Soy PZR'i ile elde edilen sonuglar tir bazinda
Anaplasma tirlerinin tespite olanak vermemektedir (15). Bu
calismada, turlere 6zgi primerler kullanilarak etkenlerin karakte-
rizasyonu yapilmaya calisilmisti. Bu amacla A. marginale ve A.
centrale icin tir tespitinde daha fazla duyarli oldugu belirlenmis
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Tablo 3. Sigirlardan toplanan kene drneklerinden tir dizeyinde olusturulan havuzlardan elde edilen sonuglar

Kene PZR ile belirlenen tiirler

Havuzlan A. marginale | A. centrale | A. bovis | A. phago | Toplandigi Yer Tiir Cins ve Sayisi
K1 + - - - + Dalama H. marginatum 1048
K2 + + - - - Dalama H. marginatum 109
K3 - - - - - Dalama H. marginatum 1048
K4 - - - - - Akcaova H. marginatum 548
K5 + - - - + Akcaova H. excavatum 238
K6 + - - - - Osmanbuiki H. excavatum mna
K7 + - - - - Osmanbuki H. excavatum 109
K8 + - - - - Osmanbiiki H. excavatum 1048
K9 + - - - + Dalama H. marginatum 109
K10 + - - - + Dalama H. marginatum 13
K11 + + - - + Dalama H. marginatum 1048
K12 - - - - - Osmanbukui H. excavatum 1048
K13 + - - - - Osmanbiki H. excavatum 1048
K14 - - - - - Osmanbukd H. excavatum 8¢Q
K15 + - - - - Osmanbuki H. marginatum 29
K16 - - - - - Osmanbuki H. anatolicum 34
K17 - - - - - Dalama R.turanicus 139
K18 + + - + - Dalama H. excavatum 24
K19 + + - - - Dalama H. marginatum 8¢Q
K20 + - - - - Dalama H. marginatum 1038

TOPLAM (Q ve &) 186 (512 ve 1354)

(17, 18) major ylzey proteinini (msp) kodlayan gen bdlgesine
spesifik primerler secilerek PZR'lar yapilmig, A.bovis ve A. phago-
cytophilum tirlerinde ise 16S gen bdlgesi ¢codaltildiktan sonra
duyarliigi daha 6nceki ¢alismalarda belirlenmis (33) tirlere spe-
sifik primerler ile nested PZR yapilarak bolgedeki Anaplasma
turleri ortaya konmustur. Tirkiye'de Anaplasma tirlerinin tespiti
ve karakterizasyonu ile ilgili yapilan calismalar oldukca simirlidir.
Yapilan calismalar daha ¢ok A. marginale ve A. centrale’nin tes-
pitine yoneliktir (21,22, 28). Cakmak tarafindan (21) 1990 yilinda
Ankara Beytepe'de sigirlarda kan parazitlerinin varhigini belirle-
mek icin yapilan CF (komplement fikzasyon) testi ile 4 serum
orneginde A.marginale’ye spesifik antikorlarin varligr tespit edil-
mistir. Afyon ilinde bir sidirailik igletmesinde ELISA ydntemi ile
test edilen 506 sigir kan serumu drnegdinin 312'si A. marginale'ye
spesifik antikorlar yoninden pozitif bulunmustur (22). Kullanilan
serolojik testlerin Anaplasma tirleri arasindaki antijenik benzer-
liklerden dolayr ayni hayvanda bulunabilen es zamanli enfeksi-
yonlarda tir ayrmina olanak vermedigi bilinmektedir (2). Bu turlu
es zamanl enfeksiyonlarin belirlenmesinde yiksek duyarlilik ve
ozgullige sahip molekiler yéntemlere gereksinim duyulmakta-
dir. Gokge ve ark. (25) Karadeniz Bélgesinde yaptiklar ¢alismada,
mikroskobik, molekiler ve serolojik yontemler ile A. phagocy-
tophilum’u tespit etmeye calismiglardir. Calisma neticesinde,

toplanan 720 sigir kan érneginin mikroskobik baki ile 73 tanesin-
de, IFAT ile 110 tanesinde seroporzitiflik tespit edilmesi ve PZR ile
sadece toplanan érneklerin 27'sinde A.phagocytophilum bulun-
masi mikroskobik ve serolojik testlerin es zamanl bulunabilen
diger Anaplasma tirlerinin belirlenmesinde yeterli 6zgillige
sahip olmadigini gdstermistir. Bunun disinda Karadeniz bélge-
sindeki sigirlarda yurGtilen diger calismalarda da A.marginale ve
A. centrale'nin tespit edildigi bildirilmistir (20, 27). Karagencg ve
ark. (28) Aydin yoresi sigirlarinda RLB (reverse line blot) teknigi
kullanarak molekiler dizeyde Theileria, Babesia, Ehrlichia,
Anaplasma turlerini belirlemeye calismiglardir. RLB testi sonu-
cunda, 120 kan érnedinin % 13,3'lnde A. centrale, % 6,6'sinda da
A. marginale’ye rastlanmistir (28).

Aydin iline bagdli ilcelerde yapilan bu ¢alismada, A. marginale en
fazla Dalama’da tespit edilirken diger bolgelerde A. marginale
enfeksiyonunun olduk¢a az oldugu gérilmustir. Kan toplanan
bolgelerde A. marginale Mart ve Eylil aylarinda iki kez pik yap-
mig ve ornekleme yapilan diger aylarda pozitiflik digmuUstur
(Tablo 2). A. centrale tirl ise en fazla Akcaova ve Dalama’da
belirlenmistir. Ornekleme dénemlerindeki yayginligina bakildi-
ginda A. centrale enfeksiyonu Mart ayindan itibaren yikselmeye
baslayarak Eylul ayinda pik seviyesine ulasmis ve daha sonra
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tekrar azalmistir. Yapilan incelemelerde, Osmanbiki'nde A.
centrale hi¢ tespit edilmezken, A. marginale’de tiri sadece
Haziran ayinda belirlenebilmistir (Tablo 2). Ornekleme dénemle-
rinde calisma yapilan bodlgelerde enfeksiyon oraninin dalgali
seyretmesi; (i) bolgedeki hayvan populasyonunun; hayvan hare-
ketleri, 6lim, satim vb. gibi nedenlerle strekli degismesi, (ii)
bolgede dlzenli kene micadelesi uygulamalari, (iii) bakim besle-
me kosullar ile (iv) hayvanlardaki dalgali parazitemi seviyeleri ile
dogrudan iligkilidir. Orneklerin toplanma zamani enfeksiyonlara
yol acan etkenlerin belirlenmesinde biylik &neme sahiptir.
Anaplasmosis'de hastaligin akut dénemini atlatan hayvanlar
etkeni kalici olarak viicutlarinda tagirlar, ancak bu hayvanlarda
disUk seviyelerden, tespit edilemeyen seviyelere kadar degisen
devirli bir parazitemi goruldr (31). Tastyicr hayvanlardaki parazite-
mi seviyesi yil icinde belli dénemlerde artarken belli dénemlerde
tespit edilemeyen seviyelere kadar azalma egilimi gdstermekte-
dir. Bu calismada, bazi bélgelerde A. centrale ve A. marginale
turlerinin tespit edilememis olmasi 6rnek toplanan bdélgedeki
etkenlerin dusiik prevalansindan kaynaklanabilecegdi gibi, parazi-
temi seviyesindeki dalgalanmalardan da kaynaklanmis olabilir.
Hastaliklarin prevalansi hakkinda tam bir bilgi sahibi olunmasi
icin daha genis bir zaman diliminde, belli araliklarla 6rnekleme-
nin yapilarak bunlarin degerlendirilmesi gerekmektedir.

Notrofil, eozinofil ve monositlerde obligat intracellller yasayan
A. phagocytophilum (35) tarafindan olusturulan TBF (tick-borne
fever) evcil ve yabani ruminantlarda gérilen patojen bir tirdir.
A. phagocytophilum'un sadece veteriner hekimlikte degil ayni
zamanda halk sagdligi agisindan da dnemli olup etkenin varyant-
lari, insanlarda granulositik anaplasmosis'e (HGA) neden olmak-
tadir (11, 2). A.phagocytophilum ABD'nin genelinde, ingiltere,
Norvec ve iskandinavya'nin da icerisinde oldugu kuzey, orta ve
gliney Avrupa ile Asya'da endemik olarak gérilmektedir.
Turkiye'de Karadeniz Bélgesinde yapilan calismalarda, A. pha-
gocytophilum turinlin varligi tespit edilmistir (20, 25, 27).
Karadeniz bdlgesinde RLB ile incelenen &rneklerin 11'inde (%
2,8) A. marginale, dérdinde (% 1) A. centrale ve dérdiinde de (%
1) A.phagocytophilum tespit edildigi bildirilmistir (20). Aktas ve
Oziibek (27) yapiklar bir calismada yine Karadeniz bdlgesindeki
sigirlardan aldiklar kan érneklerinde ilk kez klinik olarak A. pha-
gocytophilum enfeksiyonunu tespit etmisler, ayni ¢alisma ile
Turkiye'de ilk kez sigirlarda A. bovis tespit edildigini bildirmisler-
dir (27). Bu calismada, A. phagocytophilum’a Aydin iline bagl
kan toplanan ilcelerden Soke, Dalama ve Akgaova'da yuksek
oranda rastlanmistir (Tablo 2). En yogun A. phagocytophilum
enfeksiyonu Akcaova'da (91 adet pozitif) belirlenmis ve pik sevi-
yesine Eylil ayinda ulastigr belirlenmistir.

Kiguk ruminantlarda gorilen A. ovis ve A. phagocytophilum
enfeksiyonlarinin endemik oldugu Slovakya gibi llkelerde hay-
vanlarda bu iki tir tarafindan olusturulan eg zamanl enfeksiyon-
lara rastlanilabilmektedir (35). Klinik olarak hastalik tablosu gés-
teren siQirlarda RLB ile yapilan incelemelerde toplanan érnekle-
rin % 80'inde A. phagocytophilum'un A.marginale, A. centrale,
Ehrlichia sp. Omatjenne turleri ile birlikte coklu enfeksiyon olug-
turdudu belirlenmistir (27). Aydin yoresi sigirlarinda A. centrale,
A. marginale ve Ehrlichia sp. Omatjenne tirlerinin tekli ve miks
enfeksiyonlarin varlig bilinmektedir (28). Ancak, A. phagocytop-
hilum ve A. bovis tirleri ile ilgili veri bulunmamaktadir. Bu calis-

mada kan toplanan tim bdlgelerde (Osmanbuki, Séke, Dalama
ve Akcaova) hayvanlarda A.centrale ve A. marginale’nin yaninda
A. phagocytophilum tirininde tekli ve miks enfeksiyon tarzinda
sigirlarda yaygin olarak gérildiigi tespit edilmistir. Ulkemiz'de
A. bovis'in varligi (27) molekiler olarak ortaya konulmus olmakla
birlikte Aydin yoresinde yapilan bu calismada A.bovis'a rastlanil-
mamigtir.

Anaplasma turlerinin naklinde rol oynayan keneler (Ixodes,
Haemaphysalis, Dermacentor, Rhipicephalus (Boophilus),
Hyalomma, Rhiphicephalus, Ornithodorus) Turkiye'de yaygin
olarak gérilmektedir (36, 37, 38). Ege Bolgesinde de A. centrale
ve A. marginale'ye vektorlik edebilen ixodid keneler daha ¢ok
ilkbahar ve yaz aylarinda aktivite gdstermektedir (37). A. phago-
cytophilum ozellikle Ixodes ricinus basta olmak Uzere Ixodes
soyuna bagli cok sayida kene tirl tarafindan taginmakta ve bula-
stk meralarda otlatilan evcil ve yabani ruminantlarda olugturdugu
immunsupresif enfeksiyonlara badli énemli ekonomik kayiplara
neden olmaktadir (39). Turkiye'de son yillarda yapilan caligmalar-
da A. phagocytophilum sidrr, insan ve barinaklardan toplanan
ixodid kenelerde bildirilmistir (11, 20, 23, 24). Karadeniz bdlge-
sinde ydritilen bir calismada sigirlardan toplanan Ixodes ricinus
turlerinde RLB teknigi ile en yogun olarak A. phagocytophilum
tlrd, sonrasinda da A. centrale tiri tespit edilmistir (23). Bu ¢alig-
mada, sidirlann Gzerinden toplanan kenelerden hazirlanan 20
kene havuzundan 14’0 soy PZR'i ile pozitif bulunmustur (Tablo 3).
Turlere 6zgu spesifik primerler kullanilarak yapilan nested PZR'da
ise H. excavatum (K5) ve H. marginatum'un (K1, K9 ve K10) bulun-
dudu 4 havuzda sadece A. phagocytophilum, H. marginatum’un
bulundugu iki havuzda (K2 ve K19) sadece A. marginale, H. exca-
vatum (K18) ve H. marginatum’un (K11) bulundugu iki havuzda es
zamanli olarak A. marginale ve A.phagocytophilum tespit edil-
mistir. Kene havuzlarinda A. centrale'ye rastlanmamstir. Ayrica
soy PZR'da pozitif ¢ikan ve H. excavatum (K6-8 ve K13) ile H.
marginatum’un (K15 ve K20) bulundugu alti kene havuzunda,
turlere 6zgl primerler kullanilarak yapilan nested PZR'da negatif
sonug alinmigtir. Bu durum, incelenen havuzlardaki kenelerin
muhtemelen farkli Anaplasma/Ehrlichia tirleri ile enfekte oldu-
Junu gostermektedir. Daha dnce yapilan ¢alismalarda A. margi-
nale ve A. phagocytophilum tirleri D. marginatus, R. bursa ve H.
marginatum’'da belirlenmistir (40). Kenelerde farkli Anaplasma
turleri ile es zamanl enfeksiyonlara sik rastlandigi bildirilmekte
ve bu durum gerek veteriner hekimlik gerekse de halk saghd
agisindan risk olusturmaktadir (40). A. phagocytophilum’un ana
vektorlerinin Ixodes turleri olmasina ragmen (41) bu calismada A.
phagocytophilum pozitif ¢ikan hayvanlar Uzerinden toplanan
kene turleri Hyalomma tirleridir. Hyalomma tirlerindeki pozitifli-
gin enfekte hayvanlardan kan emme esnasinda kazanilmig olma
olasihdr oldukga yiksektir, bununla beraber ileriki déonemlerde
yapilacak olan caligmalarda Ixodes tirlerinin diginda A. phagocy-
tophilum’a vektdrlik eden kene tirlerinin belirlenmesi icin yapi-
lacak ¢alismalar, hayvan saglidi icin oldugu kadar insan saghg
icinde 6nem tagimaktadir.

SONUC

Bu calismada Aydin yéresinde daha dnce yapilan calismalarda belir-
lenenin aksine A.phagocytophilum tirinin A. marginale ve A.
centrale'ye oranla daha yiksek olarak bulundugu belirlenmistir.
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Bununla birlikte, incelenen dmeklerde A. bovis'e rastlanmamistir.
Elde edilen sonuglar ileride yapilacak calismalarda bu tirlerin Ege
bélgesinde yayginliginin tespit edilerek hayvanlarda direk ve indirek
etkilerinin belirlenmesi, ayrica A.phagocytophilum kaynakli enfeksi-
yonlarin hayvanlar Uzerindeki primer ve/veya sekonder patojenik
etkilerinin aragtinlmasi agisindan bir 6n calisma olarak da énem arz
etmektedir. Diger yonden hastalik etkenlerinin naklinde rol oynayan
kene turlerinin belirlenerek bdlgesel bir risk haritasi olugturulmasi
yoniyle de ileride yapilacak caligmalara yardimei olabilmesi agisin-
dan énemlidir. Bu calisma ile Aydin yoresinde Anaplasma turleri ve
karakterizasyonlar belirlenmis olup bu tir caligmalarin Tarkiye
geneline yayilmasi, her bolgedeki turlerin ve bu tirlerin antijenik
polimorfizimlerinin belirlenmesi ayrica tasiyici kenelerin ortaya kon-
masl, anaplasmozisin neden oldugu kayiplarin énlenmesi ve hasta-
igin kontrolinde uygulanacak stratejileri belirleme konularina
dolayisiyla da Tirkiye ekonomisine katki saglayacaktir.
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Kilis Devlet Hastanesi Kadin Dogum Poliklinigine Bagvuran
Dogurgan Cagdaki Kadinlarda 7oxoplasma gondii Seropozitifligine
Etki Eden Risk Faktorlerinin Arastirilmasi

Investigation of the Risk Factors Affecting 7oxoplasma gondii Seropositivity in Women of
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6z

Amag: Kilis ilinde toksoplazmoz seroprevalansini saptamak, toksoplazmoz icin risk faktérlerini belirlemek ve risk faktorlerinin seropozitiflige etkisini
degerlendirmektir.

Yéntemler: Kilis Devlet Hastanesinde yapilan arastirma Enzyme-linked Immunosorbent Assay (ELISA) testinin kullanildigi kesitsel bir calismadir.
Calisma 15-49 yas arasi kadinlar kapsamaktadir. Bu ¢alisma icin 6rneklem sayisi 322 olarak belirlenmistir. Arastirmaya katilan kadin hastalara sero-
pozitiflige etki eden risk faktorlerinin yer aldigi toplam 27 soruluk anket formu doldurtularak kan érmedi alinmistir. Anket sonuglar ve laboratuvar
sonuglar SPSS 15 programina yiiklenerek degerlendirilmistir.

Bulgular: Calisma sonucunda anti- Toxoplasma gondiii (anti-T. gondii) Immunolobulin G (IgG) antikorlarinin seropozitiligi %63,4; anti-T. gondii Im-
munoglobulin M (IgM) antikorlarinin seropoxzitifligi %4,0 olarak belirlenmistir. Anti-T. gondii IgG antikorlan seropozitifliginin yas gruplarina, egitim
durumlarina, canli dogum sayisina, ¢ig veya az pismis et tiketme aliskanliklarina gére anlamli oldugu belirlenmistir. Anti-T. gondiii IgM antikorlari
seropoxzitifliginin ise; egitim durumu, dnceki gebelik durumu, ¢ig veya az pismis et tiketme aliskanliklarinda anlamlilik tespit edilmistir. Gebe olan
210 kadinda, IgM degerinin %3,8; IgG degerinin ise %59,5 oraninda pozitif oldugu ve her ikisinde de istatistiki anlamlilik tespit edilememistir.
Sonug: Arastirmay! yaptigimiz bolgedeki kisilerin yas dagiliminin, gelir diizeyinin, egitim dizeyinin ve beslenme aligkanliklarinin toksoplazmoz
lzerinde etkili oldugu tespit edilmistir. (Turkiye Parazitol Derg 2015; 39: 299-304)

Anahtar Kelimeler: Toxoplasma gondii, ELISA, seroprevalans, Toksoplazmoz risk faktorleri
Gelis Tarihi: 29.01.2015 Kabul Tarihi: 02.12.2015

ABSTRACT

Objective: The objective of the study is to detect the seroprevalence of toxoplasmosis in Kilis province, determine the risk factors for toxo-
plasmosis, and assess the effect of risk factors on seropositivity.

Methods: The research performed in Kilis State Hospital was a cross-sectional study in which Enzyme-linked Immunosorbent Assay (ELISA) was used.
The study included women between the ages of 15 and 49 years. The number of samples was 322. Female patients participating had to fill a question-
naire form of 27 questions in total, and blood samples were taken. Survey and laboratory results were uploaded to SPSS 15 program and assessed.
Results: As results of the study, the seropositivity of anti-Toxoplasma gondii (anti-T. gondii) Immunoglobulin G (IgG) antibodies was de-
termined to be 63.4% and that of anti-T. gondii Immunoglobulin M (IgM) antibodies was determined to be 4.0%. It was found that the
seropositivity of anti-T. gondii IgG antibodies was significantly dependent on age groups, educational status, number of live births, and
habits of raw or undercooked meat consumption. It was found that the IgM seroprevalence in 210 pregnant women was 3.8%, and the IgG
seroprevalence was positive at 59.5%; no statistical significance could be determined in both.

Conclusion: It was determined that age distribution, income and educational levels, and eating habits of people living in the research re-
gion affect toxoplasmosis. (Turkiye Parazitol Derg 2015; 39: 299-304)
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GiRiS

Toxoplasma gondii (T.Gondii) nin kesin konagr kedi ve kedigiller,
ara konagdi ise insan dahil tim memeli ve kanatli hayvanlardir (1).
Dinyada yaklasik 500 milyon insanin T. gondiiile enfekte oldugu;
yillik insidansinin %1-5 arasinda degistigi belirlenmistir (2).
Parazitin evriminde konak tlriine ve enfeksiyon dénemine gore
degisen 3 ayn form vardir (3). T. gondii'yi diger protozoonlardan
ayiran ozellik, sahip oldugu t¢ formun da hem son konak hem de
ara konak icin enfektif olmasidir (4). Etken, insanlara doku kistini
iceren ¢ig veya az pismis etlerin yenilmesiyle, kedigillerin ookist-
li diskilariyla, kontamine olmus su ve besinlerle bulasabildigi gibi
enfekte anneden fetusa transplasental olarak da bulagmaktadir.
Ayrica organ nakli ve kan transflizyonu ile de bulagmanin gergek-
lesebilecedi bildiriimektedir (5, 6).

insanlarda T. gondii enfeksiyonu, yeni doganlarda fetal anomali-
lere yol acan konjenital toksoplazmoz, kérlige sebep olan reti-
nokoroidit, immun sistem yetmezlikli kisilerde &limle sonlanan
toksoplazmik ensefalit'in yaninda organ nakli olanlarda organ
reddi ve 6lime sebep olmaktadir (3, 7, 8). Belirtiler klinik tabloya
gore degisiklik gdstermektedir. Enfeksiyonun yeri, hastanin bagi-
siklik durumu ve gebelik durumu tedavinin belirleyici faktorleri
arasinda yer almaktadir (9).

insanlardaki seropozitiflik yasla birlikte artis gdstermekte, cinsi-
yetler arasinda bir farklilik bulunmamaktadir. Prevelansi ise kisile-
rin yasam tarzina, aliskanlk ve geleneklerine, konadin yasina,
duyarliligina ve immunitesine goére degisiklik goéstermektedir
(10). Enfeksiyonun cografi bolgelere gére de degistigi bildirilmis-
tir (11).

Bu calismanin amaci; arastirmanin yurGtdldaga Kilis ilinde tok-
soplazmoz seroprevalansi hakkinda bilgi vermek, toksoplazmoz
icin risk faktorlerini belirlemek ve risk faktorlerinin seroporzitiflige
etkisini degerlendirmektir.

YONTEMLER

Caligma Kilis Devlet Hastanesi Kadin Dogum Poliklinigine bagvu-
ran 15-49 yas arasi anket formunu anlayip yanitlayabilecek kadin-
lar lzerinde yapilmisti. Orneklem sayisi belirlenirken; evren
blyukligu olarak Ekim 2013 tarihinde Kadin Dogum Poliklinigine
basvuran kisi sayisi (3218) temel alinmis ve bu sayr 322 olarak
belirlenmistir. Calisma Mart 2014 tarihinde gerceklestirilmistir.

Arastirmanin amacina uygun olarak hazirlanan anket formu
"Tesadiifi Ornekleme Yéntemi” kullanilarak uygulanmistir. Anket
uygulamasi yapilmadan &nce arastirmanin evrenini olusturan
bitln hastalarla tek tek gorusilerek ¢alisma hakkinda bilgi veri-
lip; calismayi kabul eden hastalara onam formlan okutularak
calismayi kabul ettiklerine dair onay imzalar alinmistir. Onayi
alinan her hastaya da; kigisel bilgilerine, gebelik durumlaryla
ilgili bilgilerine, herhangi bir hastalik dykilerinin olup olmadigi-
na, aliskanliklarina ve yasam bicimlerine yonelik olarak seropozi-
tiflige etki eden risk faktorlerinin yer aldigi toplam 27 soru yonel-
tilmistir.

Onayi alinan ve anket sorularini cevaplandiran 322 kadindan 5 ml
kan alinmig, serumlari aynlarak calisma giinine kadar -20 °C ‘lik
derin dondurucuda muhafaza edilmistir.

Calismada, Triturus Grifols marka tam otomatik cihaz ve Dia Pro
marka ticari kitler kullanilarak ELISA yontemi ile anti-T.gondii
Immunolobulin G (IgG) ve Immunoglobulin M (IgM) antikorlari
arastinlmistir. Anti-T.gondii IgG antikorlari i¢in 50 Gnitenin denk
geldidi katofa gére alti negatif, Uzeri pozitif, IgM icin S/Co <1,0
olanlar negatif; 1,0-1,2 stipheli ve >1,2 Pozitif olarak kabul edil-
mistir.

Anket sonucunda elde edilen veriler ile birlikte; laboratuvar
sonuglar SPSS 15,0 programina yiklenmis, verilerin degerlendi-
rilmesinde Khi-kare (X?) testi ve 2x2 dizenlerde ve ¢ok gozli
diizenlerde Fisher exact testi kullanilmistir. istatistiksel anlamlilik
dlzeyi p<0,05 olarak kabul edilmistir.

Calisma numunelerini toplama, saklama ve santrifijj islemi Kilis
Devlet Hastanesinde; laboratuvar calismalan ise Cumbhuriyet
Universitesi Tip Fakiiltesi Parazitoloji A.B.D ve Cumhuriyet
Universitesi Hastanesi Mikrobiyoloji Laboratuvarinda gergekles-
mistir. Retrospektif bir calisma olan arastirma igin 26.11.2013 tarih
ve 2013-11/05 sayi numarasi ile Cumhuriyet Universitesi insan
Etik Kurulu'ndan onay alinmistir.

BULGULAR

Calismaya déahil edilen kadinlardan alinan kan érnekleri ile yapi-
lan ¢alisma sonucunda anti-T.gondii IgG antikorlarinin seropozi-
tifligi %63,4 (204 kisi), seronegatifligi %36,6 (118 kisi). Anti-T.
gondii IgM antikorlarinin seropozitifligi %4,0 (13 kisi), IgM sero-
negatifligi %96,0 (309 kisi) olarak tespit edilmistir.

Hastalarin sosyo demografik 6zelliklerine gére anti-T.gondii 1gG
antikorlarinin seropozitiflik durumlarinin istatistiksel olarak ince-
lenmesi sonucunda; medeni durum ve gelir durumlarinda istatis-
tiksel olarak anlamli farkhlik bulunmamistir (p>0,05). Bunlarin
yaninda anti-T.gondii IgG antikorlarinin seropozitifligi yapilan
incelemeler sonucunda yas gruplarina ve egditim durumlarina
gore anlamli oldugu sonucuna varilmistir (p< 0,05). Yas gruplari-
na gore yapilan dagilimda 35-39 yas grubu ve Uzeri olan hasta-
larda anti-T.gondii 19G antikorlar seropozitifliginin artis gdsterdi-
gi gorulmustir. EGitim durumlarina gdre test sonuglari incelendi-
ginde ise egditimi olmayan (%85,3) ve ilkokul mezunu (%63,8)
hastalarin Gniversite mezunu hastalara gére (% 61,3) daha yiksek
oranda pozitif oldugu belirlenmigtir (Tablo 1).

Hastalarin sosyo demografik ézelliklerine gére anti-T.gondii IgM
antikorlan seropozitiflik durumlarninin istatistiksel olarak incelen-
mesi sonucunda ise; medeni durum, gelir durumu ve yas gruplari
arasinda anlamli farklilik tespit edilmemistir (p>0,05). Buna kargin
egitim durumuna gore yapilan IgM sonuclar incelendiginde ista-
tistiksel olarak anlamlilik belirlenmistir (p<0,05). Egitimi olmayan,
ilkokul ve ortaokul mezunu hastalarin %2,6 ile %9,1 arasinda degi-
sen oranlarda pozitif oldugu tespit edilmistir (Tablo 1).

Arastirmaya katilan 210'u gebe, 112'si gebe olmayan 322 hasta-
nin gebelik durumlarina gére anti-T.gondii IgG antikorlarinin
seropozitiflik durumlar incelendiginde gebelik durumu, gebelik
haftasi, dnceki gebelik durumu, dnceki gebelik sayisi, disik sayi-
st ve 6lU dogum sayisina gore istatistiksel olarak anlamlilik tespit
edilmemistir (p>0,05). Bunlara kargin canli dogum sayisina gore
yapilan inceleme sonucunda hastalarin IgG seropozitiflik ve sero-
negatiflik oranlarinin istatistiksel olarak énemli oldudu belirlen-
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Tablo 1. Hastalarin sosyo-demogrofik 6zellilerine gére Toxoplasma- 19G ve IgM sonuglarinin dagilimi

IgG IigM
Pozitif Negatif Pozitif Negatif
Demografik Demografik Alt| Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde | Hasta Sayisi| Yiizde | Hasta Sayisi | Yiizde
Ozellik Ozellik (n) (%) (n) (%) (n) (%) (n) (%)
Medeni Durum | Evli 188 63,3 109 36,7 13 4.4 284 95,6
Bekar 16 64,0 9 36,0 0 0 25 100,0
Yas Gruplari 15-19 14 46,7 16 53,3 1 3,3 29 96,7
20-24 50 51,0 48 49,0 3 3,1 95 96,9
25-29 52 65,8 27 34,2 6 7,6 73 92,4
30-34 37 62,7 22 37,3 1 1,7 58 98,3
35-39 21 80,8 19,2 0 0 26 100,0
40-44 20 100,0 0 1 50 19 95,0
45-49 10 100,0 0 1 10,0 9 90,0
Gelir Durumu | lyi 30 60,0 20 40,0 4 8,0 46 92,0
Orta 123 63,1 72 36,9 8 4,1 187 95,9
Dusuk 32 66,7 16 333 0 0 48 100,0
Cok Dusuk 19 65,5 10 34,5 1 34 28 96,6
Egitim Durumu | Yok 29 85,3 5 14,7 3 8,8 31 91,2
ilkokul 97 63,8 55 36,2 4 2,6 148 97,4
Ortaokul 38 57,6 28 42,4 6 9,1 60 90,9
Lise 21 53,8 18 46,2 0 0 39 100,0
Universite 19 61,3 12 38,7 0 0 31 100,0
I9G: Immunoglobulin G, IgM:immunoglobulin M

mistir (p<0,05). Bu sonuca gére canli dogum sayisinin artmasiyla
seropozitiflik oraninin da artig gosterdigi ve en ylksek oranin
%100 ile 7-9 arasi dogum yapan 3 hastada gorildigu belirlen-
mistir (Tablo 2).

Gebelik durumlarina gére yapilan anti-T.gondii IgM antikorlari-
nin seropozitiflik degerleri incelendiginde ise gebelik durumu,
gebelik haftasi, dnceki gebelik sayisi, canli dogum sayisi, disik
sayisi ve Ol dogum sayisi kiyaslandiginda anlamlilik tespit edile-
memistir (p>0,05). Bu sonuglarin aksine yapilan istatistiksel
degerlendirme de dnceki gebelik durumuna gére seropozitiflik
anlamli olarak tespit edilmistir (p<0,05). Onceden gebelik yasa-
yan hastalarda %5,3 oraninda seropozitiflik tespit edilmistir
(Tablo 2).

Arastirmaya katilan kadinlarin anti-T.gondii antikorlar 1gG ve IgM
degerlerinin sosyal aliskanliklarina gére degisimi incelendiginde
kedilerle temas, toprakla ugragsma, meyve sebze yikama aligkan-
g1, igme su kaynagi kullanimi, ¢ig veya az pismis yumurta tike-
timi ve ¢ig sut tuketimi ile kiyaslanmasinda istatistiksel olarak
anlamlilik tespit edilememistir (p>0,05). Buna karsin ¢ig veya az
pismis et tiketme aliskanliklar anti-T.gondii IgG ve IgM antikor-
larinin oranlari ile kargilastinldiginda istatistiksel olarak anlamli
bulunmustur (p<0,05). Buna gére; ¢ig et tiketme aligkanhidi olan

kadinlarda %78,3 oraninda IgG; %4,7 oraninda da IgM degerleri
pozitif olarak tespit edilmistir. (Tablo 3).

TARTISMA

Dinyada T. gondii ile enfekte olan hasta sayisi yaklagik 500 mil-
yon civarinda olup; yillik insidansinin %1-5 arasinda degistigi
kabul edilmektedir (2). Toxoplasma enfeksiyonunun prevalansi
dinyada ve Ulkemizde bdlgeden bdlgeye degdismektedir. 1986-
1999 yillan arasinda 53 ulkenin dogurgan cagdaki kadinlarin
Toxoplasma seroprevalansini tespit etmek amaciyla yapilan calig-

mada genel seroprevalans %42 olarak bulunmustur (12).

Ulkemizin cesitli bdlgelerinde anti-T.gondii IgG ve IgM antikorlari-
nin seropozitifligini tespit etmek amaciyla yapilan ¢alismalara bakil-
diginda; Celik (13); 4226 kisi Gzerinde yaptidi ¢alismada IgG sero-
pozitiflik degerini %26,1; IgM seropozitiflik degerini ise %6 olarak
tespit etmistir. Boluk ve arkadaglarinin (14) Manisa’'da 2815 hasta
Uzerinde yaptiklan calismada IgG dederi %23,3, IgM degeri ise
%0,1 olarak bulunmustur Calismamizin sonuglarina en yakin deger-
ler Tekay ve Ozbek'in (15) Sanlurfa Kadin Dogum Poliklinigine
bagvuran hastalar Uzerinde yaptiklar calismada. IgG degeri %69,5;
IgM degeri %3 olarak belirlenmistir. Yapmis oldugumuz bu ¢aligma-
da anti-T.gondii 1gG antikorlarinin seropozitiligi %63,4 (204 kisi),
IgM seropozitifligi %4,0 (13 kisi) olarak tespit edilmistir.
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Tablo 2. Gebelikle ilgili durumlarda Toxoplasma- IgG ve IgM sonuclarinin dagilimi

IgG igM
Pozitif Negatif Pozitif Negatif
Gebelik Alt | Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde
Gebelik Ozellik (n) (%) (n) (%) (n) (%) (n) (%)
Gebelik Durumu Var 125 59,5 85 40,5 8 3,8 202 96,2
Yok 79 70,5 33 29,5 5 4,5 107 95,5
Gebelik Haftasi 6-12 37 63,8 21 36,2 3 52 55 94,8
13-19 24 53,3 21 46,7 2 4.4 43 95,6
20-26 24 63,2 14 36,8 1 2,6 37 97,4
27-32 20 66,7 10 333 2 6,7 28 93,3
33+ 20 51,3 19 48,7 0 0 39 100,0
Onceki Gebelik Evet 162 65,9 83 34,1 15 53 230 94,7
Durumu Hayir 42 55,1 35 449 0 0 77 100,0
Onceki Gebelik 1-3 112 61,5 70 38,5 10 55 172 94,5
>ays 46 a1 759 13 24,1 2 37 52 96,3
7-9 7 87,5 1 12,5 1 12,5 7 87,5
10+ 1 100,0 0 0 0 0 1 100,0
Canli Dogum 0 " 47,8 12 52,2 2 8,7 21 91,3
Says 13 125 65,1 67 34,9 10 52 182 94,8
4-6 22 81,5 18,5 1 3,7 26 96,3
7-9 3 100,0 0 0 0 0 3 100,0
10+ 0 0 0 0 0 0 0 0
Dusuk Sayisi 0 94 61,8 58 38,2 8 5,3 144 947
1-3 64 71,9 25 28,1 5 56 84 94,4
4-6 1 50,0 1 50,0 0 0 2 100,0
7-9 2 100,0 0 0 0 2 100,0
10+ 0 0 0 0 0 0 0 0
Olii Dogum Sayisi | O 156 66,1 80 33,9 12 5.1 225 94,9
1-3 5 62,4 4 37,6 1 12,5 8 87,5
4-6 0 0 0 0 0 0 0 0
7-9 0 0 0 0 0 0 0 0
10+ 0 0 0 0 0 0 0 0
IgG: Immunoglobulin G, IgM:Immunoglobulin M

Yas gruplarina gore yapilan ¢alismalara bakildiginda; Brezilya'da
hastalar onar yillik yas gruplarina ayrilmis; 0-50 yas ve Uzeri insan-
larda artan bir seroporzitifligin oldugu bildirilmistir. Ayni calisma-
da 0-9 yas grubunda seropozitiflik %39,7 iken 40 yas ve sonrasin-
da bu oranin %83 dizeyine ulastigi ve bu artigin istatistiksel ola-
rak anlamli oldugu belirtiimistir (16). Saracoglu ve Sahin’in (17)
Ankara ilinde; Kélgelier ve ark. (18) Adiyaman ilinde yaptiklan
calismada yasin artmasiyla IgG seropozitiflik degerinin de artig
gosterdigi sonucuna varlmistir. Calismamizda ise hastalarin yas

gruplar anti-T.gondii IgG antikorlarinin seropozitiflik sonuglari ile
karsilastinldiginda istatistiksel olarak anlamh bulunmustur
(p<0.05). Hastalarin yasi ile IgG degerinin pozitif cikma olasiligi-
nin dogru orantili oldugu belirlenmistir. Anti-T.gondii IgM anti-
korlarinin seropozitiflik sonuclan yas grubuna gére incelendigin-
de ise istatistiksel olarak anlamlilik bulunmamuistir (p>0,05).

Hastalarin anti-T.gondii IgG ve IgM antikorlari egitim durumlar-
na gore incelenmesi sonucunda istatistiksel olarak anlamli bulun-
mustur (p<0,05). Egitim durumuna gdre yapilan incelemelerde
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Tablo 3. Sosyal aliskanliklarla ilgili durumlarda Toxoplasma- 1gG ve IgM sonuglarinin dagilimi

IgG igM
Pozitif Negatif Pozitif Negatif
Sosyal Sosyal Alt Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde | Hasta Sayisi | Yiizde
Aligskanlik Aliskanlik (n) (%) (n) (%) (n) (%) (n) (%)
Kedilerle Temas Evet 29 60,4 19 39,6 0 0 48 100
Hayir 175 63,9 99 36,1 13 4,7 261 95,3
Toprakla Ugrasi Evet 80 66,1 41 33,9 4 33 17 96,7
Hayir 124 61,7 77 38,3 9 4,5 192 95,5
Meyve-Sebze Evet 6 60,0 4 40,0 1 10,0 9 90,0
Yikama Hayir 198 635 114 36,5 12 38 300 96,2
i(;me Suyu Musluk 98 62,4 59 37,6 5 3,2 152 96,8
Kaynag Hazir Su 49 58,3 35 ny; 3 36 81 96,4
Kuyu 57 70,4 24 29,6 5 6,2 76 93,8
Dere 0 0 0 0 0 0 0
Su Tankeri 0 0 0 0 0 0 0
Cig-Az Pig.Et Tik. | Evet 83 78,3 23 217 5 4,7 101 95,3
Hayir 121 56,0 95 44,0 8 37 208 96,3
Cig-Az Pis.Yum.T. | Evet 79 66,4 40 33,6 4 34 115 96,6
Hayir 125 61,6 78 38,4 9 4,4 194 95,6
Cig Sut Tuketimi Evet 69 61,1 44 38,9 3 2,7 110 97,3
Hayir 135 64,6 74 35,4 10 4,8 199 95,2
IgG: Immunoglobulin G, IgM: Immunoglobulin M

egitimi olmayan hastalarda 19G degeri %85,3, ilkokul mezunu
hastalarda ise %63,8 olarak belirlenmistir. Bu seropozitifligin tni-
versite mezunu hastalara gére daha ylksek oranda oldudu tespit
edilmistir. IgM degerinde ise egitimi olmayan, ilkokul ve ortaokul
mezunu hastalarin %2,6 ile %9,1 arasinda degisen oranlarda
pozitif, lise ve Universite mezunlarinin ise %100 oraninda negatif
oldugu belirlenmistir.

Gelir dagiimina gore Durdu'nun (12) yaptidi caligmanin ilgili
sonuglaryla paralellik gdsteren arastirmamiz da yapilan inceleme
sonucunda IgG ve IgM degeri istatistiksel olarak anlamli bulun-
mamistir (p>0,05). Fakat gelir dagiliminin digmesiyle 1gG deger-
lerinin yukseldigi belirlenmistir.

Gebelik durumlarina goére yapilan arastirma sonuclarina bakildi-
ginda; Kirak'in (19) Van'da yaptigi calismada %80 IgG ve %14
IgM, Polat ve ark. (20) istanbul'da yaptigi caligmada 1gG- %43;
IgM-0,7, Durdu’nun (12) istanbul’da yaptigi calismada 1gG- %50;
IgM-%0 oldugu belirlenmistir. Ayrica 1992-1994 yillari arasinda
Norvec¢'te 35 940 gebeyi kapsayan ¢alismanin sonucunda belirle-
nen IgG ve IgM 1gG- %10,9; IgM-%0,17 tespit edilmistir (21). 322
hastadan 210'unda gebelik durumu mevcut olan calismamizda
IgG degeri %59,5; IgM degeri ise %3,8 olarak tespit edilmistir
(p>0,05). Calismamizin ilgili sonucunun Kirak'in (19) yaptigr ¢alis-
ma sonucundan dislk, diger yapilan calismalardan yiksek oldu-
Ju sonucuna varilmistir.

Cesitli tUlkelerde yapilan serolojik calismalarda, ¢ig veya az pismis
et yeme aliskanhiginin yiksek oldugu bélgelerde anti-T.gondii
IgG antikorlarinin seropozitifligi; Paris'te %93, El Salvador'da
%82, Almanya'da %30-65, Bulgaristan da %31, Tayland’'da %3
oranlarinda saptanmistir (11). Calismamizin ilgili sonucunun
Pariste yapilan arastirma sonucuna goére dusik oldugu; El
Salvador'daki degerlerle uyumlu oldugu ve sayilan diger bdlge-
lerden ylksek oldudu tespit edilmistir. Turkiye'de c¢ig et yeme
aliskanhgr ile IgG degerlerinin karsilastirldidi calismalara bakildi-
ginda ise; Tamer'in (22) yaptidi calismada pozitif vakalann
%90'ninda, Durdu’nun (12) yaptigi calismada pozitif vakalarin
%53'unde; ¢ig et yeme aliskanhigi oldugu tespit edilmistir.
Sanlurfa’da ¢ig kofte yeme aligkanhidi olan kadinlarda yapilan
calismalarda IgG degeri %69,5; IgM degeri ise %3 olarak saptan-
mistir (14). Calismamizin yapildidi bolge ozellikleri dikkate alindi-
ginda ¢ig veya az pismis et yeme aliskanligina gére yapilan
inceleme sonucunda IgG ve IgM degeri; et tiketme aligkanli-
gi-ozellikle ¢ig kofte yeme aligkanhidi ve ¢alismamizin vakasini
olusturan kadinlarin yemek hazirlama sirasinda cig etle temasinin
fazla olmasindan dolay: istatistiksel olarak anlaml bulunmugtur
(p<0,05) - (IgG degeri %78,3; IgM degeri %4,7). Calismamiz
sonucunda tespit edilen ¢ig veya az pismis et yeme aligkanlid
olan kadin hastalardaki 1gG degeri; Tamer'in (22) belirttigi soz
konusu degerden dislk; Durdu'nun (12) belirttigi degerlerden
ise daha yuksektir.
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SONUC

Calismanin sonucunda; arastirmayi yaptigimiz bolgedeki kisilerin yas
dagiliminin, gelir diizeyinin, egitim dizeyinin ve beslenme aligkanlik-
larinin toksoplazmoz tzerinde etkili oldugu kanaatine varnlmistr.

Ekonomik diizeyin ve sosyo-kiiltirel yapinin iyilestirilmesi, has-
talikla ilgili gerekli editimlerin verilmesi, et tiketme aligkanhgi-
nin fazla oldudu 6zellikle ¢id koftenin yaygin tiketildigi bolge-
mizde halkin hastalikla ilgili bilinclendirilmesi, halka ve 6zellik-
le de gebelere s6z konusu hastalik igin rutin taramalarin yapil-
mas! ve rutin taramalarla birlikte avidite testinin yapilmasi ile
toksoplazmoz vakalarinda énemli bir azalma olacad distnil-
mektedir.

Arastirmanin yGritildiagu Kilis ilindeki hastane sartlar uygun
olmadigindan, IgM degeri pozitif ¢cikan hastalarla (%4 vaka ve
%3,8 gebe) gorusllerek avidite testi ve ileri tetkiklerin (tedavi,
gebeligin strdurilip strdurilemeyecedi, hidrosefali, serebral
kalsifikasyon) yapilmasi amaciyla hastalar Gaziantep Universitesi
Sahinbey Egitim ve Arastirma Hastanesi'ne sevk edilmistir.

Etik Komite Onay:: Bu ¢alisma igin etik komite onayi 26.11.2013 tarih ve
2013-11/05 sayi numarasi ile Cumhuriyet Universitesi insan Etik
Kurulu'ndan alinmistir.
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Comparing the Efficacy of Commercially Available Insecticide and
Dimeticone based Solutions on Head Lice, Pedicudies capitis: in vitro Trials
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ABSTRACT

Objective: Head lice infestation is a public health and social problem for almost all countries worldwide. For its treatment, insecticide and dimeti-
cone-based solutions are currently available in the markets in many countries. We aimed to compare the efficacy of commercially available anti-head
lice shampoos containing insecticide and physically effective products with different percentages of dimeticone using an in vitro technique.
Methods: Head lice specimens were collected from primary school children using special plastic and metal combs. Anti-head lice products
were commercially purchased and used directly. The specimens were placed one by one in 5-cm Petri dishes containing a slightly wet filter
paper and were kept in a plastic cage at 28+2°C and 50%+20% relative humidity. A standardized protocol was used for testing all the prod-
ucts, and mortality data were obtained after 24 h. Two control tests were performed with each batch of trials. For each product and control,
10-20 head lice specimens were used, and the results were statistically analyzed.

Results: Our study demonstrated that among all the tested products, two products containing mineral oils [5.5% dimeticone & silicone (patented prod-
uct) and dimeticone (no percentage mentioned in the prospectus) & cyclopentasiloxane] were found to be more effective for killing head lice in vitro.
Conclusion: Physically effective products can be repetitively used because they are non-toxic and resistance to them is not expected. To
control the infestation at a public level, the use of these products needs to be encouraged with respect to their cost price.

(Turkiye Parazitol Derg 2015; 39: 305-9)

Keywords: Head lice, dimeticone, synthetic insecticides, efficacy, in vitro testing
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oz

Amacg: Bas biti enfestasyonu tim diinyada bir halk saghgi ve sosyal problemdir. Tedavisi icin insektisit bazl ve dimetikon bazli soltsyonlar
kullaniimakta ve ginimuzde bircok tlkede bulunabilmektedir. Bu calismada piyasada bulunan insektisit bazli bas biti Grtinleri ile farkli oran-
larda dimetikon igeren fiziksel olarak etkili Griinlerin etkinliklerinin in vitro olarak karsilagtirilmasi amaglanmistir.

Yéntemler: Bas biti drnekleri, 6zel taraklar yardimiyla ilkokul dgrencilerinden toplanmistir. Uriinler ise piyasada bulundugu sekli ile satin alinmig ve kul-
lanilmistir. Ornekler, icinde hafifce i1slatilmis filter kagidh bulunan 5 cm petri kaplarina tek tek konulmus ve 28+2 °C ile %50+20 nem saglanan ortamda
tutulmuglardir. Standardize edilen protokol bitin Griinler icin ayni sekilde uygulanmis ve 24 saat sonra 6lim oranlarn not edilmistir. Kontrol testlerinde
Srneklere herhangi bir sey uygulanmamustir. Her Griin ve kontroller igin 10-20 bas biti 6rnegdi kullanilmis ve sonuglar istatistiksel olarak analiz edilmistir.
Bulgular: Calismamiz mineral yag iceren iki triintin (%5,5 dimetikon ve silikon ile dimetikon (orani prospektiiste verilmemis) ve siklopentasi-
loksan) bas bitlerinin éldirilmesinde daha etkili oldugunu géstermistir.

Sonug: Toksik olmamalari ve herhangi bir direng gelimesi beklenmedigi icin dimetikon bazl trinler tekrarlanarak kullanilabilir, ancak enfes-
tasyonun halk saghgi diizeyinde kontrol altina alinabilmesi icin fiyat acisindan rekabet edebilecek diizeye getirilerek bu Grtinlerin kullanimi-
nin tesvik edilmesi gereklidir. (Turkiye Parazitol Derg 2015; 39: 305-9)

Anahtar Kelimeler: Bas biti, tedavi, dimetikon, sentetik insektisitler, etkinlik, in vitro testler
Gelis Tarihi: 15.12.2015 Kabul Tarihi: 31.12.2015

Address for Correspondence / Yazisma Adresi: Dr. Yusuf Ozbel. E.mail: yusuf.ozbel@ege.edu.tr
DOI: 10.5152/tpd.2015.4652

©Copyright 2015 Turkish Society for Parasitology - Available online at www.tparazitolderg.org

©Telif hakki 2015 Tirkiye Parazitoloji Dernegi - Makale metnine www.tparazitolderg.org web sayfasindan ulasilabilir.



3 06 Balcioglu et al.
Efficacy Trials for Anti-Head Lice Products

Turkiye Parazitol Derg
2015; 39: 305-9

INTRODUCTION

Head lice infestation that is caused by Pediculus capitis, a
blood-feeding ectoparasite living in human hair, is a public health
and social problem for almost all countries, particularly developed
ones. Different countries have reported infestation rates of
between 1.8% and 87% (1). Although treatment using various com-
mercial preparations appears to be easy, re-infestation is very
common because of untreated individuals in the population and
resistance acquired against commonly used chemical insecticides.
Because of the spread of head lice by head-to-head contact and
sharing hair-contacted materials such as hair-pins, infestation is
more common in schools and community-dwelling units. The
infestation rate is always higher in girls than in boys because their
hair is longer and they share hair accessories (2).

Head lice are obligate ectoparasites of humans that live on human
scalp and can survive only on human blood. Both male and female
head lice begin feeding on their host as soon as a nit hatches; adult
females may lay up to 300 eggs in their life span. Because they are
hemimetabolous insects, three life stages are observed in their life
cycle: egg (nit), nymph (immature form after hatching and feeding
on blood), and adult. It requires approximately 15-20 days for an
egg to develop into an adult, and adults live for approximately 30
days (2). Besides causing scalp irritation and discomfort, pediculo-
sis also causes social ostracism, anxiety in parents, and absence at
school, even with light infestations (3).

In Turkey, a total of 31 studies have been conducted so far, most-
ly among school children, and the average infestation rate was
reported to be 10.16% (min, 0.54%; max, 29.4%). All the exam-
inations were performed by eye inspection, and girls showed >6
times higher infestation rate than boys (4).

Insecticide-based anti-head lice products have been used since a
long time worldwide; however, resistance against synthetic chem-
ical insecticides, such as synthetic pyrethroids, is becoming more
prevalent (5-8). Moreover, pesticide-based products are toxic for
children and its long-term effects on human health still remain
unclear. Therefore, physically effective products containing dimet-
icone and some other ingredients that are not harmful to human
have been developed as alternative treatments, and they are
currently available in the markets in many countries. In Turkey,
insecticide-based and physically effective products are currently
available in the market. Because resistance is not possible, physi-
cally effective products are being suggested in recent years.
However, price discrepancies are in favor of insecticide-based
anti-head lice products rather than physically effective products.

Because infestation is very common worldwide, the market of
anti-head lice products is very big and is economically import-
ant. This study aimed to compare the efficacy of commercially
available anti-head lice products containing insecticide and
physically effective products containing different percentages of
dimeticone derivatives by an in vitro technique.

METHODS

Anti-head lice products and P. capitis specimens
All anti-head lice products were commercially obtained and were
used directly, and tests were applied as a single-blind study.

Three commercial, synthetic insecticide-based shampoos [A:
0.4% Sumithrin; B: 0.6% permethrin; and C: 0.3% pyrethrin & 3%
piperonyl butoxide] and three physically effective products con-
taining different percentages of dimeticone derivatives [D: 5.5%
dimeticone & silicone; E: mineral oils & foaming agents; and F:
dimeticone (no percentage mentioned in the prospectus) &
cyclopentasiloxane] were used for the in vitro trials. The instruc-
tions provided by the producers within the product boxes (pro-
spectuses) were used to obtain information regarding the ingre-
dients of the products; the manufacturers were not contacted.

Children from a village primary school were screened for the
presence of head lice after obtaining ethical permission from the
Celal Bayar University Faculty of Medicine, Ethics Committee
(no: 2015-107) and written informed consent from parents or
teachers of the school children. The study protocol was also
approved by the director of the school. Head lice specimens,
both adults and nymphs, were collected from infested children
using special plastic and metal combs.

After specimen collection, both adults and nymphs were imme-
diately placed one by one in 5-cm Petri dishes containing slight-
ly wet circular filter papers and several undyed hairs and were
kept in a plastic cage at 28+2°C and 50%+20% relative humidity.
Then, the cage was transferred to a laboratory. Before perform-
ing the experiment, all head lice specimens were checked
whether they were viable; dead, damaged, or less active ones
were excluded. Only completely active head lice were selected
to be tested within 3 h after collection.

In vitro trial

For accurate comparison, a standardized protocol was used for
testing all the products. In brief, the head louse were covered
with 20 microliters of the product for 20 min and were then
washed using 100 ml of tap water to eliminate product residue.
The specimen were carefully transferred to a new 5-cm petri dish
containing slightly wet circular-shaped filter papers and several
undyed hairs to prevent desiccation of the specimen. Head lice
were individually observed under a stereomicroscope at 5, 10,
15, 20, 30, 60, 120, 180, and 360 min and after 12 and 24 h. Each
specimen was categorized according to their vital signs as fol-
lows: physical movement (inability to walk and antenna/claw/leg
twitch), internal organ function (stomach musculature contrac-
tions), and their response when the legs were stroked with a
forceps (9-12). For the control group, the head lice were directly
placed in petri dishes without any treatment. For each specimen,
if active movement was observed in the outer or internal organs,
the louse was considered “alive;” if no movements were
observed, the louse was considered “dead.” At least two control
tests were performed with each batch of trials. For each product
and control batch, 10 head lice specimens were used.

Statistical methods

Analysis of variance was used for statistical analysis. A p value of
<0.05 was accepted as significant. In addition, Bonferroni test
was used for post-hoc analysis.

RESULTS

The results were evaluated with respect to two categories. (i)
Mortality rate after 24 h: among synthetic insecticide-based
shampoos, product C, and among physically effective products,
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products D and F, killed all specimens at the end of 24 h; howev-
er, product D was faster effective one. Product D started to kill
the head lice in 5 min, with a 60% mortality rate, whereas other
products reached a 60% mortality rate between 15 and 360 min
(Figure 1). After 24 h, the mortality rate of products C, D, and

fitl

Bortality %

it

e

Time {mins}

Figure 1. Average mortality rates of treated head lice specimens with
respect to time

F-treated head lice was statistically different from the control
group (p<0.0001). (i) The average duration for killing head lice
was 88.5 min for product F; 99.5 min for product D, and 110.7
min for product C (Table 1). These three products were statisti-
cally compared with each other, and the differences were not
found to be statistically significant for the average duration of
killing efficacy (p=1.00).

DISCUSSION

The results of this in vitro trial clearly demonstrated that the
products D (containing 5.5% dimeticone & silicone) and F (con-
taining unknown dimeticone & cyclopentasiloxane) have short-
est duration for killing head lice among all the tested products.
Regarding product F, we could expect its good efficacy because
it contained both silicon oils, although no information about
their percentages was there in the prospectuses. The high effica-
cy of product D can be compared with another product contain-
ing 4% dimeticone, which is one of the commonly used products
in Europe (13). Additionally, the product C containing 0.3%
pyrethrin & 3% piperonyl butoxide was found to be more effec-
tive among the three insecticide-based shampoos.

Table 1. Average duration for killing head lice according to the products

95% Confidence Interval
Mean for Mean Minimum | Maximum
Products N (min) Lower Bound | Upper Bound (mins) (mins) p
SIP A 10 914.0 487.8 1340.2 20 1440
B 10 867.0 429.2 1304.8 30 1440
C 21 110.7 52.8 168.6 5 360
Outer organs* PEP D 20 99.5 26.3 172.7 5 360 p<0.0001
E 21 479.0 190.5 767.6 5 1440
F 10 88.5 -70.3 247.3 15 720
Control 10 828.0 505.7 1150.3 360 1440
SIP A 10 843.5 371.6 1315.4 15 1440
B 10 865.5 426.1 1304.9 15 1440
C 21 107.9 50.4 165.3 5 360
Internal organ** | PEP D 20 40.5 -10.6 91.6 5 360 <0.0001
E 21 440.0 143.0 737.0 5 1440
F 10 5.0 5.0 5.0 5 5
Control 10 828.0 505.7 1150.3 360 1440
SIP A 10 914.0 487.8 1340.2 20 1440
B 10 867.0 429.2 1304.8 30 1440
C 21 110.7 52.8 168.6 5 360
Final death PEP D 20 99.5 26.3 172.7 5 360 p<0.0001
E 21 479.0 190.5 767.6 5 1440
F 10 88.5 -70.3 247.3 15 720
Control 10 828.0 505.7 1150.3 360 1440
* antennas, claws and legs; ** stomach musculature contractions; min: minutes; SIP: synthetic insecticides; PEP: physically effective products
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The cure rate was reported as approximately 70% after the appli-
cation of the anti-head lice products containing 4% dimeticone
(14). In natural applications, it is always better to keep the lotion
for extended periods to prolong the contact time. In this study,
the specimens were immersed for only 20 min and were then
immediately washed. The contact times indicated in the pro-
spectuses could not be applied in this study, and this could be
the reason for the differences in the mortality rates of the prod-
ucts. The lethal efficacy of the products could also change in
longer applications; however, we believe that a standard proto-
col needs to be used for in vitro trials, as we did in the study.

The physically effective products for head lice treatment are
currently widely used and are considered non-toxic when topi-
cally applied. Studies testing their efficacy always emphasize
that resistance will not develop (15). These products contain
different percentages of dimeticone together with some differ-
ent accessory ingredients that can be useful for enhancing the
efficacy of anti-head lice products or for cosmetic reasons. As
known, dimeticones are silicon oils and are commonly used in
cosmetic products. Its mode of action to kill head lice is very
simple; it penetrates into the spiracles laying both sides of the
abdomen of lice. Spiracles are the breathing pores of lice and
are also where the lice eliminate water after blood sucking.
Blocking the spiracles discontinues airflow (asphyxia) and water,
leading to death (16, 17).

The main target of the chemical products or synthetic insecti-
cides is the nervous system of the lice. Pyrethrins are derived
from a natural compound, chrysanthemum extract, and their
mode of action is interfering with the sodium transport in lice.
This causes neurotoxicity and eventual paralysis. Some products
contain piperonyl butoxide that has a synergistic effect when
combined with pyrethrins (18, 19). This compound is being used
in many insecticide formulations as anti-mosquitoes agents (20).
In this study, only product C, containing piperonyl butoxide, had
a high and fastest efficacy among the three insecticide-based
products tested. However, according to the prospectus of prod-
uct C, hair needs to be washed after 10 min probably because of
the possibility of the chemical compound being absorbed, thus
decreasing its in vivo efficacy.

After applying the products and washing of the specimens, the
monitoring continued until 24 hours, as suggested in previous
studies (5, 15), related to the recovery of head lice over time. In
this study, 70% of control lice were alive after 24 h, but move-
ments in the external or internal organs were observed in some
lice specimens after 12 and 24 h in some products, and thus, we
are agree that specimens should be kept for over 24 h to obtain
mortality data, with an effort to prevent desiccation.

CONCLUSION

Our study demonstrated that among all the tested products,
products D and F, containing silicon oils, were more effective in
killing head lice in vitro. The physically effective products can be
repetitively used because they are non-toxic and resistance is
not expected to develop. To control head lice infestation at a
public level, the use of these products needs to be encouraged
with respect to their cost price.
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Retrobulber Bolgede Kist Hidatik: Olgu Sunumu

Retrobulbar Hydatid Cyst: A Case Report

Ozben Yalgin', Tulay Basak’, Rabia Yakar!, Fatih Mert Dogukan', Erdem Ergen?,
Fevziye Kabukcuoglu'
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oz

Kist hidatik, képekleri ana konak olarak tutan, paraziter taksonomide sestod grubu icerisinde siniflandirilan Echinococcus granulosus kaynak-
I bir enfeksiy6z hastaliktir. Karaciger ve akcigerde en siklikla karsilagilmaktadir. Santral sinir sistemi tutulumu igerisinde retrobulber lezyonlari
oldukga nadirdir.Calismamizda gérme bozukluguyla bagvuran gérintilemelerinde orbital kavitede ekinokok enfestasyonu distinilip eksiz-
yonu yapilip kist hidatik tanisi konan olgu sunulmustur. (Turkiye Parazitol Derg 2015; 39: 310-2)

Anahtar Kelimeler: Kist hidatik, retrobulber, gérme kaybi
Gelig Tarihi: 16.01.2015 Kabul Tarihi: 14.05.2015

ABSTRACT

Hydatid cyst is an infectious disease caused by Echinococcus granulosus, transmitted by dogs and encountered mostly in liver and lungs. As
the central nervous system involvement is considered, retrobulber disease is seen pretty rarely. In this subject; a patient complaining from
an impaired vision diagnosed as hydatid cyst disease via radiological imagings and histopathological findings.

(Turkiye Parazitol Derg 2015; 39: 310-2)

Keywords: Hydatid cyst, retrobulbar, loss of vision
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GiRiS bozulmasinin ve dolayisiyla yayilimin dniine gegebilmek icin

Ekinokokkozis zoonotik karakterli bir hastalik olup, ~©Perasyon dncesinde de kist hidatik acisindan olgu ele alin-

Echinococcus granulosus, Echinococcus multilocularis,
Echinococcus vogeli ve Echinococcus oligarthrus isimli dért  OLGU SUNUMU
tird vardir. Echinococcus granulosus’un larvalar insanin
karaciger, akcigerve diger organlarinitutarak Ekinokokkozis'e !
ya da diger bazi adir patolojik bozukluklara neden olabil- kaybi yakinmasi ile bagvurdu. Oykiisiinde, 4 ay once basglamis
mektedir (1). Merkezi sinir sisteminde retrobulber olgular sol gozde agn ve sislik sikayeti ve zamanla artis gdsteren
nadir olarak karsimiza cikmaktadir (2). Orbital bélge kaynak- ~ gdrme zayifligi bulunmaktayd. Fizik muayenede proptozis ve
Ii lezyonlarda dogru preoperatif diagnostik yaklagim, tedavi-  periorbital 6dem tespit edildi. Nérolojik muayenesinde sol
nin planlanmasinda oldukca &nemlidir. Lezyonun cerrahi  gdz hareketleri her yone kisitlydi ve isik refleksleri zayifti.
yontemle cikarnlmasi sirasinda kist duvar bitinlGginin  Fundoskopik incelemede ayni tarafta papil 6demi mevcuttu.

mali ve gerekli tanisal girisimler uygulanmalidir (3).

24 yasinda kadin hasta, gz bdlgesinde sisme ve kismi gérme

Bu calisma 24. Ulusal Patoloji Kongresi’nde sunulmustur, 19-23 Kasim 2014, Trabzon, Tiirkiye.
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Resim 2. Aselliler laminar membran(40x,h&e)

Sol gbzde vizyon persepsiyon-projeksiyon dizeyindeydi. Diger
organ sistemlerinde belirgin bulgu gérilmedi Laboratuvar incele-
mesinde eozinofil diizeyinde artis vardi. Orbito-Kranial Bilgisayar
Tomografisinde, orbito-meatal dlizgln sinirli, internal yogun igerik-
li seviyelenme goésteren ve hava imajlari iceren kistik kitle gordldg,
kist hidatik ayirnci tanida ilk planda distintlerek kistik kitle dogurtu-
larak total olarak eksize edildi. Operasyon bdlgesi % 3 hidrojen
peroksitle irrige edildi. Makroskopik olarak membranéz yapida ve
gri-beyaz renkli materyal gorildi. Mikroskopik incelemede; icte
germinatif membran, laminar membran ve en dista fibréz dokudan
olusan psddokapsul ile iltihabi granilasyon dokusu gorildu.
Postoperatif dénemde 10 mg/kg/giin, 2 esit dozda albendazol
tedavisi baglandi. Hasta salah ile taburcu edildi. (Sekil 1, Sekil 2)

TARTISMA

Echinococcus granulosus larvasi insan vicuduna girdikten sonra
karaciger ve akcigerdeki buytk kilcal damar agdi ile dncelikle kar-
silagmakta olup dolayisiyla en ¢ok bu lokalizasyonlara yerlesir (4).
Basdemir ve Oztek (5, 6) calismalarinda akciger lokalizasyonunu
en sik bulmakla beraber bircok arastiricilarin calismalarinda da
karaciger lokalizasyonu yogunluktadir.

Echinococcus granulosus orbital tutulumu, tim tutulum bélgele-
rinin % 1'den azini olusturmakla birlikte genellikle cocuk ve geng
erigkinleri tutma egilimindedir. Kistler siklikla retrobulber yerle-
simli olup, intrakoanal veya ekstrakoanal olabilir (7). Olgumuzda
kist retrobulber, orbitomeatal yerlesimlidir.

Hastalarin cogunda vakamizda oldugu gibi, unilateral yavas ve
ilerleyici proptozis dykusl vardir (8). Yapilan baska bir calismada
da olgularin klinik bagvuruda en sik agrili veya agrisiz unilateral
proptozis olmak lUzere diger semptomlar viziel kayip, periorbital
agn, kemosis ve basagrisi olusturmaktadir (9).

Kist hidatik olgularninin histopatolojik incelemesinde tani laminar
tabaka ve protoskoleks, germinal tabaka gibi diger elemanlarin
gorilmesi ile konmaktadir. Komsu alanlarda nekroz, yabanci cisim
reaksiyonu, eozinofil I8kosit infiltrasyonuna da rastlanmaktadir.
Atambay ve ark. (10) ¢aligmalarinda patolojik incelemede izledik-
leri yapisal degisikliklerde; %55,7 olguda nekroza rastlandigini
bildirmislerdir. Olgumuzda da fokal alanda nekroz géraldi.

Kist hidatigin tedavisinde radikal cerrahi tek kiratif tedavidir (8).
Operasyon sirasinda endokist rlptire olursa progresif enfeksi-
yonla birlikte fulminan immin cevaba neden olacagindan kistin
aspirasyonundan ve acilmasindan kaginmak gerekir. Ayrica % 3
hidrojen peroksitle 5 dakikalik irrigasyon protoskolekslerin 6ldu-
rilme islemi icin elzemdir (11).

SONUC

Sonug olarak unilateral orbital kistik kitlelerin ayirici tanisinda kist
hidatigin gorilebilecedi mutlaka aklimizda olmalidir. Boylece
kistin rlptlrl ve sonrasinda gelisecek rekirens orani azalacaktir.
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First case of 7richodecies pinguis (Phthiraptera: Ischnocera:
Trichodectidae) on a Bear (Ursues arceos) in Turkey

Tiirkiye’de Bir Ayida (Ursus arctos) ik Trichodectes pinguis (Phthiraptera: Ischnocera:

Trichodectidae) Olgusu

Bilal Dik ', Ozlem Orunc Kiling?

'Selcuk Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim Dali, Konya, Turkiye

2Yiiziincii Yil Universitesi Ozalp Meslek Yiiksekokulu, Van, Turkiye

ABSTRACT

This study was conducted to provide morphological characters of Trichodectes pinguis Burmeister, 1838 that was found on a European brown
bear (Ursus arctos Linnaeus) that was found injured in the Van province, eastern Turkey. Three lice specimens were collected from the bear, and
they were identified as T. pinguis. The morphological characteristics of this species were provided in this study. T. pinguis was reported for the

first time in Turkey. (Turkiye Parazitol Derg 2015; 39: 313-5)

Keywords: Trichodectes pinguis, Bear, Phthiraptera, Ischnocera, Turkey.
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6z

Bu makale Dogu Turkiye'de, Van yoresinde yarali olarak bulunan bir Bozayidan (Ursus arctos, L.) toplanan Trichodectes pinguis Burmeister, 1838'in
morfolojik 6zellikleri hakkinda bilgi vermek amaciyla hazirlanmigtir. Ayidan t¢ adet bit toplanmig ve bitler T. pinguis olarak teshis edilmistir. Bu makale-
de bu ttrtin morfolojik ézellikleri hakkinda bilgi verilmistir. T. pinguis Turkiye'den ilk kez bildirilmektedir. (Turkiye Parazitol Derg 2015; 39: 313-5)

Anahtar Kelimeler: Trichodectes pinguis, Ayi, Phthiraptera, Ischnocera, Turkiye.

Gelis Tarihi: 10.12.2014 Kabul Tarihi: 16.06.2015

INTRODUCTION

Bears belong to the family Ursidae, and only the European
brown bear (Ursus arctos Linnaeus, 1758) is found in Turkey
(1). Chewing lice belong to the suborders Ischnocera and
Amblycera and the order Phthiraptera and live on birds and
mammals. They feed on the feathers, dead skin, and skin
products of their hosts. They generally cause subclinical
infestation on their hosts if found in fewer numbers; howev-
er, when present in large numbers on the hosts, they can
cause severe irritation. More than 6,000 lice species have
been described to date. However, 4,500 out of them are
valid species, and a small portion of the lice species occur
on mammalian hosts. Most of the lice species found on the
mammalian hosts belong to the family Trichodectidae.

There are eight species in the genus Trichodectes, and
Trichodectes pinguis Burmeister was found on European
brown bear in 1838 (2).

In his monograph about lice belonging to the superfamily
Trichodectoidea, Kéler (3) provided detailed information
regarding the louse species of the family. He recorded T.
pinguis in the Ursodectes genus as U. pinguis and intro-
duced the morphological characters of its female but that of
males still remained unknown. There are a few studies
regarding lice species occurring on bears worldwide, and
few studies provided information on the morphological
characteristic of T. pinguis (3-5). This species was detected
on the North American black bear (Euarctos americanus) as
T. pinguis euarctidos; subspecies of T. pinguis (5) on the
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Figure 1. a, b. Trichodectes pinguis, female (a). Trichodectes
pinguis, male (Head is anteriorly concave), (b), original

Figure 2. Trichodectes pinguis, female (at left), male (Head is
slightly convex) (at right), original

brown bears (U. arctos) in Europe by Burmeister (1838) and
Werneck (1948); and from a Himalayan black bear (U. thibetanus)
in the zoo in Paris by Neumann (1913) (6). Rogers and Rogers (6)
reported that this species had been found on wild black bears in
Michigan and Minnesota. There are also reports of T. pinguis
having been located on an Asian black bear (Himalayan black
bear: U. thibetanus) in the Kyushu Island, Japan (7).

No reports have been found wherein T. pinguis had occurred on
a bear in Turkey. This study was conducted to provide informa-
tion regarding some morphological characteristics of T. pinguis
that was found on a bear in the Van province, eastern Turkey.

CASE REPORT

A six-month-old male brown bear, which was found injured by vil-
lagers in a forest near Saray town, Van City, eastern Turkey on April
16,2014, was brought to the Directorship of Wild Animal Protection
of the University of Yiiziinci Yil. Despite all strenuous medical treat-
ments, the bear died 2 days later. Lice infestation was detected on
the bear during ectoparasitic examination, and three lice speci-
mens were collected. They were preserved in a vial in 70% ethanol.
The lice specimens were observed through a stereo zoom micro-

Figure 3. Trichodectes pinguis, male genitalia, original

scope, and one of the two females and one male were transparent-
ed in 10% KOH for 24 h. The samples were washed in distilled
water and transferred to 70% and 99% ethanol, respectively. They
were mounted on slides in Canada balsam, examined under the
binocular microscope (Leica DM750), and identified as T. pinguis.

T. pinguis Burmeister, 1838
Materials Studied: one female and one male

Female: Head is relatively wider than the length and originally
smooth in anterior but slightly rounded on the slide-mounted
specimen (Fig. 1 a and 2). The anterior part of the head is heav-
ily pigmented. The antenna has three segments, and the first of
these is slightly wider than the others. The mandibula is well
developed; eyes obviously are prominent and have a short seta.

The thorax is short and narrower than the head. Prothorax is
trapezoidal and anteriorly narrow. The pterothorax is narrower
than the prothorax in length. The legs are thin and short and
have a fine claw.

The abdomen is relatively long and wide, and there is only one
seta order on the sternits. It has one stout and a sharp spiculum
on each side of the posterior end.

Male: It resembles to female. Head is normally slightly convex
but on the mounted specimen, it is anteriorly concave (Fig. 1b
and 2). The antenna is well developed; the first segment is obvi-
ously larger than the other segments. Male genitalia are as in
shown in Fig. 3.
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Table 1. Some measurements of Trichodectes pinguis
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Female (n: 1) Male (n: 1)
Head Length: 0.61 mm 0.55 mm
Head Width: 0.79 mm 0.74 mm
Thorax Length: 0.42 mm 0.43 mm
Thorax Width: 0.64 mm 0.62 mm
Abdomen Length: 1.59 mm 1.56 mm
Abdomen Width: 1.31 mm 1.14 mm
Total Length: 2.59 mm 2.55mm

Some measurements of female and male are given in Table 1.
DISCUSSION

There are a few studies that are conducted on lice of either birds
or mammals in Turkey (8, 9). The numbers of studies performed
on lice of wild birds have been gradually increasing for 10 years.
In contrast, no study on lice occurring on wild mammals, except
hares (Lepus europaeus) (10-12) and wild boars (Sus scrofa) (13),
in Turkey were found. The researchers recorded Haemodipsus
lyriocephalus (Burmeister, 1839), Haemodipsus setoni Ewing,
1924. (10, 11), and Haemodipsus leporis Blagoveshtchensky,
1966 (12) on hares; in the other study (13), the researchers
detected Haematopinus suis Linnaeus, 1758 on a boar for the
first time in Turkey. There is no more data available regarding lice
on wild mammals in Turkey. Moreover, it has been difficult to
conduct a study on lice species on wild mammals because either
the capturing of wild mammals is very difficult and dangerous or
is forbidden; this is similar as the hunting of many wild mammals
is also forbidden in Turkey. Furthermore, there are few research-
erswho have been studying Phthiraptera, particularly Amblyceran
and Ischnoceran species, parasitizing on wild birds in the coun-
try. No specialist who has been working on Phthiraptera has
found anything on the wild mammals in Turkey. For these rea-
sons, almost all of the lice fauna occurring on wild mammals are
yet unknown. In this case, three T. pinguis specimens were col-
lected on a wild bear in the Van province. The number of the lice
specimens was rather few for a bear. In fact, several more lice
could have been collected from the bear. However, it could not
be achieved because of the hide of the bear was densely cov-
ered with hair. Keler (3) measured a total length of a female T
pinguis as 2.05 mm, whereas Hopkins (5) stated that it could be
2.60 mm. It has been observed that morphological characters of
the female T. pinguis analyzed in this study are the same as those
found by the authors (3-5) above. The total length of the female
T. pinguis analyzed is 2.59 mm, which is longer than those
observed by Keler (3) and similar to Hopkins (5).

CONCLUSION

T. pinguis was recorded for the first time in Turkey. Further stud-
ies should detect lice fauna on mammalian hosts in Turkey.
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received due to the nature of the study.
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gerek duyulmamistir.

Hasta Onamu: Bu calisma icin hasta onamina gerek yoktur.
Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilari: Fikir - B.D., O.0.K.; Tasarim - B.D.,0.0.K.; Denetleme -
B.D; Kaynaklar - B.D.; Malzemeler - B.D., 0.0.K; Veri Toplanmasi ve/veya
islemesi - B.D., O.0K.; Analiz ve/veya Yorum - B.D.; Literatir taramasi -
B.D.; Yaziyi Yazan - B.D.; Elegtirel inceleme - B.D.

Cikar Catigmasi: Yazarlar ¢ikar catigmasi bildirmemislerdir.

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

REFERENCES

1. Demirsoy A. Yasamin Temel Kurallar. Omurgalilar/Amniyota
(Suringenler, Kuslar ve Memeliler) Cilt-Il I/ Kisim-Il. Beginci Baski.
Meteksan AS; Ankara; 2003.

2. Price RD, Hellenthal RA, Palma RL, Johnson KP, Clayton DH. The
Chewing Lice: World checklist and biological overview. lllinois Natural
History Survey Special Publication; 24. x + 501 pp, 2003.

3. Kéler S. Baustoffe zu einer Monographie der Mallophagen. I. Teil:
Uberfamilie der Trichodectoidea. Nova Acta Leop-Carol 1938; 5: 395-467.

4. Séguy E. Insectes Ectoparasites (Mallophages, Anoploures, Siphonaptéres),
43. Faune de France. Paul Lechevalier et Fils; Paris; 1944.

5. Hopkins GHE. Notes on some Mallophaga from bears. The
Entomologist 1954; 87: 140-6.

6. Rogers LL Rogers SM. Parasites of Bears: A review. Third International
Conference on Bears. Bears. Pelton MR, Folk GE, Lenfer JW, editors.
Morges, Switzerland; 1976; p. 411-30.

7. Yokohata Y, Fujita O, Kamiya M, Fujita T, Kaneko K, Ohbayashi M.
Parasites from the Asiatic Black Bear (Ursus thibetanus) on Kyushu
Island, Japan. J Wild Dis 1990; 26: 137-8. [CrossRef]

8. Merdivenci A. Tirkiye'nin Entomolojik Cografyasi. Unat EK, Yasarol S,
Merdivenci A, Editors. Turkiye'nin Parazitolojik Cografyasi. Ege
Universitesi Tip Fakiiltesi Yayinlan No: 42; Ege Universitesi Basimevi;
izmir; 1965.

9. Inci A, Yildnm A, Dik B, Diizlii ©O. Current knowledge of Turkey's louse
fauna. Turkiye Parazitol Derg 2010; 34: 212-20. [CrossRef]

10. Dik B, Uslu U. Haemodipsus Species Occurring on Hares (Lepus eura-
peus, L): Two New Species in Turkish Lice Fauna. Tirkiye Parazitol
Derg 2007; 31: 119-22.

11. Dik B, Uslu U. Prevalence of Haemodipsus (Anoplura: Polyplacidae)
species found on hares (Lepus europaeus L.) in Konya Province,
Turkey.Turkiye Parazitol Derg 2008; 32: 146-8.

12. Dik B, Uslu U. Haemodipsus leporis Blagoveshtchensky, 1966
(Phthiraptera: Anoplura: Polyplacidae) on a Hare (Lepus europaeus,
L.): new record for Turkish Phthiraptera fauna. Turkiye Parazitol Derg
2012; 36: 260-3. [CrossRef]

13. Giriggin O, Giriggin AO, Sénmez F, Akyol CV. Occurrence of
Haematopinus suis Linnaeus, 1758 (Insecta, Anopluridae) on a wild
boar (Sus scrofa). Turk J Vet Anim Sci 2009; 33: 529-30.


http://dx.doi.org/10.7589/0090-3558-26.1.137
http://dx.doi.org/10.5152/tpd.2010.17
http://dx.doi.org/10.5152/tpd.2012.62

3 1 6 Olgu sunumu / Case Report

Siirt’te Bir Kadin Hastada Psychioda albipennis (Diptera: Psychodidae)

Kaynakh Urogenital Miyaz

Urogenital Myiasis Caused by Psychoda albipennis (Diptera: Psychodidae) in a Woman in Siirt

Yunus Emre Beyhan', Hasan Yilmaz', Al Irfan Baran?, Zeynep Tas Cengiz', Umit Yakan?,
Abdurrahman Ekici’

Wiiziinct Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Van, Turkiye
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oz

Diptera dizisindeki sinek larvalarinin genital ve triner kanala yerlesmesi ile olugan Urogenital miyaz olgular fakultatif tarzda olup, insanlarda
nadiren karsilagiimaktadir. Bu olguda, 20 yasindaki bir kadinda Psychoda albipennis'in neden oldugu Grogenital miyaz olgusu sunulmustur.
Hasta, bulanti, kusma, idrar yapma esnasinda yanma sikayetleri ve idrari icinde hareketli kurtguklar gérdiigi iddiasi ile hastanemize bagvur-
mustur. Hastanin idrarindan toplanan 5 adet larva mikroskobik olarak incelenmis ve P. albipennis in 4. dénem larvasi olduklari tespit edil-
mistir. Antibiyotik ve idrar yolu antiseptigi uygulamalan sonrasinda hastanin sikayetlerinin kayboldugu gériilmistir. Urogenital sikayeti olan
hastalarda miyaz etkenlerin dikkate alinmasi gerektigi sonucuna varilmistir. (Turkiye Parazitol Derg 2015; 39: 316-8)

Anahtar Kelimeler: Psychoda, miyaz, Grogenital, Siirt
Gelig Tarihi: 14.07.2015 Kabul Tarihi: 07.10.2015

ABSTRACT

Urogenital myiasis cases occurring with the settlement of larvae of flies belonging to the order Diptera are facultative and are rarely en-
countered in humans. In this study, urogenital myiasis caused by Psychoda albipennis in a 20-year-old female patient was presented. The
patient was admitted to our hospital with complaints of nausea, vomiting, and dysuria and claimed that she saw motile larvae in her urine.
Five larvae collected from the patient’s urine were microscopically examined, and they were identified as fourth-stage larvae of Psychoda al-
bipennis. Complaints of the patient ceased after the application of an antibiotic and urinary antiseptic. It was concluded that myiasis should
be considered in patients with urogenital complaints. (Turkiye Parazitol Derg 2015; 39: 316-8)

Keywords: Psychoda, myiasis, urogenital, Siirt
Received: 14.07.2015 Accepted: 07.10.2015
GiRiS van ve insan vicudunda Ureyebilecegdi uygun alanlara, yara

ve irinlesmis bolgelere larva ve yumurtalarini birakmaktadir-

Insecta sinifina bagl Diptera dizisindeki bazi sinek tlrlerinin lar. Bu sekilde olusan enfestasyonlar fakiiltatif (istemli) miyaz

larvalarinin, insan ve omurgali hayvanlarin canli dokularinda
patolojik lezyonlar olusturmasi miyaz olarak tanimlanmakta-
dir. insanlarda miyaz olgularina, hijyen kosullarinin kétii
oldudu tropik ve subtropik bdlgelerde daha sik rastlanmak-
tadir (1, 2).

Miyaz etkenleri gelismeleri icin genellikle, ¢lrliyen hayvan
dokulari, ¢ép ve lagim sular gibi organik atiklarin bulundu-
Ju ortamlan tercih etmektedir. Fakat bazi durumlarda hay-

olarak isimlendirilmektedir. Bunun diginda zorunlu (obliga-
tor) ve rastlantisal (accidental) vakalar da meydana gelebil-
mektedir. Klinik olarak ise; kutanoz, eksternal, travmatik,
furunkular, oftalmik, aural, kavikol, gastrikol, intestinal,
urogenital ve yara miyazi olarak tanimlanmaktadir (1,3).

Larvalarin genital (vajen, vulva, penis) ve Uriner kanala yer-
lesmesi ile olusan Urogenital miyaz olgulan fakiltatif tarzda
olup, insanlarda nadiren karsilagilmaktadir (4). Psychoda
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albipennis, Dermatobia hominis, Eristalis tenax, Wohlfahrtia
magnifica ve Lucilia sericata’nin neden oldugu Grogenital miyaz
olgulan bildirilmistir (1, 2, 5, 6). Ulkemizde daha sik rastlanan
Psychoda albipennis'in erigkinleri, 1,5-2 mm buytkliginde
sineklerdir. Genellikle kirli, ¢lrimis sebze ve meyvelerin bulun-
dugu alanlarda, nemli banyo ve tuvaletlerde yagamaktadir (1).

Bu calismada, bir kadin hastada Psychoda albipennis’e (Diptera:
Nematocera: Phlebotomidae) bagl Urogenital miyaz olgusu
sunulmustur.

OLGU SUNUMU

Siirt'in Pervari ilgesinin bir kdylinde ikamet eden 20 yasinda kadin
hasta bes aydir devam eden bulanti, kusma ve idrar yapma esna-
sinda yanma sikayetleri ile Yiziinci Yil Universitesi Dursun
Odabas Tip Merkezi Uroloji Poliklinigine basvurmustur. Hasta,
idrarini yaparken idrar sivisi icinde hareketli kurtcuklar gérdagu-
nii ifade etmistir. Uroloji poliklinigi tarafindan miyaz lehine bir
bulgu elde edilmedigi belirtilmistir. Uriner sistem ultrasonografi-
si normal gozlenmis ve hastaya periyodik araliklarla kontrol &ne-
rilmistir. Ayrica hastanin Psikiyatri Servisinde konsultasyonu yapil-
misg ve major depresyon tanisi konulmustur. Daha sonra takip
amaciyla Enfeksiyon Hastaliklar Servisinde yatirilan hastanin
idrarinda kurtcuklara rastlanmistir. idrar ile disari cikan 5 adet
larva %70'lik etil alkol igerisine alinarak tlr tayini i¢cin Parazitoloji
Laboratuvarina génderilmis ve burada yapilan mikroskobik ince-
leme sonucunda kurtguklarin Psychoda albipennis'in dérdinci
dénem larvalar oldudu tespit edilmistir (Resim 1). Hastaya anti-
biyotik ve idrar yolu antiseptigi tedavisi uygulanmistir. Takip
eden dénemde hastanin sikayetlerinin kayboldugu gérilmustir.

TARTISMA

Gerek Ulkemizde ve gerekse diinyanin tropikal ve subtropikal
iklim boélgelerinde bulunan farkli tlkelerinde zaman zaman insan-
larda miyaz olgularina rastlanmaktadir. Bu olgular fakiltatif ya da
rastlantisal olarak meydana gelmektedir (1, 7). Kirsal kesimlerde,
kisisel ve cevresel hijyen sartlarinin kétl oldugu ortamlarda ve
ozellikle sineklerin yogun olarak bulundugu yaz aylarinda daha
sik karsilagilmaktadir. Bu hastalarda kasinti, agri, yangi ve sekon-
der bakteri enfeksiyonlarn gorllebildigi gibi, asemptomatik ola-
rak da seyredebilir (1, 8, 9).

Urogenital miyaz olgular fakiiltatif tarzda olup, insanlarda nadi-
ren karsilasilmaktadir (4). Uriner sistemin disari acilan kismi olan
orificium externa’nin yakinina birakilan larva veya yumurtalardan
cikan larvalar idrar yollarina girerler. Daha sonra yukar dogru
cikarak, gittikleri yerlerde miyaz adi verilen ve doku kayiplari ile
karakterize lezyonlara sebep olurlar (1, 7, 10).

P albipennis ézellikle Avrupa’nin ihman iklime sahip kisimlarinda
daha yodun gériilmektedir (7). insanlarda pek cok sinek tiriine
ait larvalar Urogenital miyaza sebep olmasina ragmen (2, 5, 6),
Glkemizde Trabzon (8), Eskisehir (11), Kirgehir (12), Ankara (4),
Sakarya (10), istanbul (9) ve Diyarbakir'dan (13) bildirilen olgular-
da P albipennis saptanmustir.

Psychoda albipennis, yumurtalarini 30-40'li gruplar halinde evler-
de tuvalet ve banyolar bagta olmak UGzere nemli ve kirli alanlara,
¢copliklere, bozulmakta olan meyve-sebzelere, lagim sularinin
oldugu ortamlara birakirlar. Larvalan hafif silindirik, gri beyaz
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Resim 1. a-c. Psychoda albipennis'in dérdiincli dénem larvasi
(a), 6n (b) ve arka nihayet (c)

renkte, Gzerleri soluk ve kisa tlyli olup, doért gelisim dénemi
bulunmaktadir (1, 11). Bu hastanin da idrarinda tespit edilen lar-
valarin P albipennis’in dérdinct dénem larvasi oldugu goril-
mUstlr. Bu sineklerin, idrar yapma esnasinda yumurtalarini hasta-
nin idrar yolu girisine biraktigi diginilmustar.

Urogenital miyaz hastalarinda kaginma, yanma, hematuri ve agri
gibi semptomlara rastlanmaktadir (1, 7, 10). Bu olguda, idrar
yapma esnasinda yanma sikayetine ilaveten bulanti ve kusma
gorllmus, ancak hematuriye rastlanmamis olup, bunun nedeni
enfestasyonun az sayida larva ile olugmasina baglanmistir.

Miyaz larvalarinin hastanede yatis stirecinde alinmasi, yalanci para-
zitlik ihtimalini ortadan kaldirmasi agisindan énemlidir. Bazi durum-
larda, evlerde tuvaletlerde Uremesini devam ettiren P. albipennis
larvalarinin idrar yapma esnasinda gorilmesi, bunlarin idrardan
ciktigi yanilgisina da sebep olabilmektedir (14). Bu olguda, larvala-
ra hastanin hastanede yatis stirecinde alinan idrar érneklerinde
rastlanmig olmasi, yalanci parazitlik ihtimali ortadan kaldirmigtir.

Tedavide, hastanin Urogenital sisteminde bulunabilecek diger
larvalann atilimini saglamak amaciyla idrar yolu antiseptigi ve
sekonder bakteri enfeksiyonlan icin antibiyotik uygulamalan
yapilmistir. Tedaviden sonra hastanin bu sorununa yonelik sika-
yetlerinin kayboldugu goérilmustdr.

SONUC

Urogenital sikayeti olan hastalarda miyaz etkilerinin dikkate alin-
masi gerekmektedir. Ayrica hastalarin, kirli ve nemli ortamlarda
sinek larvalari ile enfeste olabilecekleri konusunda bilgilendiril-
meleri de yararli olacaktir.
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Ayni Aileden Dort Kist Hidatik Olgusu: Aile Taramasi Gerekli mi?

Four Hydatid Cysts in One Family: Is Family Screening Necessary?

Eda Karadagll", Dolunay Giirses', Funda Akpinar!, Ozkan Herek?, Onur Birsen?, Cagatay Aydin?
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oz

Kist hidatik cogunlukla Echinococcus granulosusun neden oldugu paraziter kistik bir hastaliktir. Enfekte kopekten bulasan parazit, hay-
vanciligin yaygin oldugu bdélgelerde daha yaygin gértlmektedir. Bulanti, kusma ve ates yakinmalari ile bagvuran 10 yasindaki ilk olgunun
muayenesinde sag akcigerde solunum sesleri azalmis ve krepitan ralleri bulunmaktaydi. Hepatomegali saptanan hastanin, radyolojik gériin-
tulemelerinde akciger ve karacigerinde kist saptandi. Hastanin kist hidatik tanisinin serolojik olarak da dogrulanmasi ardindan rezeksiyon
ve albendazol tedavisi verildi. Hastanin aile taramasinda semptomsuz olan 6 yasindaki erkek kardesinde karaciger ve dalakta; aralikli karin
agrilan olan 33 yasindaki annesinde akciger, karaciger, dalak ve sag bobrekte ve 33 yasindaki semptomsuz babasinin karaciger ve sol béb-
reginde kistlerin gorilmesi ardindan kist hidatik tanilar serolojik olarak dogrulandi. Hastalara rezeksiyon ve albendazol tedavileri uygulandi.
Bu makalede ayni aileden hidatik kist tanisi alan dért birey sunularak; ézellikle hayvanciligin yaygin oldugu, hastalik icin endemik olan bél-
gelerde aile taramasinin énemi vurgulanmak istendi. (Turkiye Parazitol Derg 2015; 39: 319-22)

Anahtar Kelimeler: Kist hidatik, aile taramasi, hayvancilik
Gelig Tarihi: 18.05.2015 Kabul Tarihi: 14.11.2015

ABSTRACT

Hydatid cyst is a parasitic infection mostly caused by Echinococcus granulosus. As transmission occurs from infected dogs, it is endemic
in animal husbandry regions. Here four patients within the same family are presented. The first patient is a 10 year-old girl admitted with
nausea, vomiting, and fever. On her physical examination, there were decreased respiratory sounds in the right lung, rales, and hepato-
megaly. In the radiological examination, cysts were seen in both her lung and liver. After the confirmation of the diagnosis with a serological
examination, surgical resection was performed, and albendazole treatment was given. On family screening, cysts were detected in the liver
and spleen in her asymptomatic é-year-old brother; in the lung, liver, spleen, and right kidney in her 33-year-old mother who had repeating
abdominal pain; and in the liver and left kidney in her 33-year-old asymptomatic father. Hydatid cyst infection was serologically confirmed in
all patients, and they were given albendazole and were surgically treated. In this case report, four patients in the same family and diagnosed
as having hydatid cysts were presented. It was emphasized that once a hydatid cyst was diagnosed, family screening became important, in
endemic regions in particular. (Turkiye Parazitol Derg 2015; 39: 319-22)
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GiRiS

Kist hidatik (Kistik ekinokokkozis) cogunlukla Echinococcus gra-
nulosus ve nadiren de Echinococcus alveolaris'in neden oldugu
paraziter kistik bir hastaliktir. Echinococcus granulosus'un esas
konagi olan kdpeklerin digkisi ile atilan yumurtalar hem ciftlik
hayvanlan hem de insanlardaki enfeksiyonlarin ana kaynagdidir
(1). insanlarin genellikle enfekte képekten ellerine bulasan para-
zit yumurtalarini adiz yolu ile almasi ve enfekte ¢ig marul, sebze
ve sular ile bulas gerceklesir. Bu nedenle, hayvanciligin yaygin
oldugu ulkelerde halk sagligi agisindan dnemli bir problem olus-
turmaktadir. Erigkinlerde sik gérilmekle birlikte cocuklarin da sik
olarak etkilendigi bildirilmektedir (2). Bu ¢alismada kist hidatik
tanisi alan bir cocuktan yola ¢ikilarak ailesel kist hidatik olgulan
sunulmustur.

OLGU SUNUMU

Olgu 1

On yasinda kiz hasta; bulanti, kusma, 6ksirik ve ates yiksekligi
yakinmalari ile hastanemize bagvurdu. Dogdugundan itibaren ilge
merkezinde oturdugu, ailesinin hayvan beslemedigi ve hayvancilik
ile ugrasmadigi 6grenildi. Fizik bakisinda vital bulgulan stabil olan
hastanin, sag akcigerde solunum sesleri azalmig ve krepitan ralleri
mevcuttu. Karaciger iki cm kot altinda palpe ediliyor idi. Diger
sistem muayeneleri ise olagan saptandi. Laboratuvar incelemele-
rinde; |dkosit 17740/mm3® hemoglobin 13,1 gr/dL, trombosit
400,000 K/uL idi. Sedimantasyon 43 mm/saat, karaciger ve bobrek
fonksiyon testleri normal, C-reaktif protein: 15 mg/dl idi. Akciger
grafisinde sagda pnémonik infiltrasyonla uyumlu radyo-opak
gorinim ve sag orta lobda kistik gériinim izlendi. Hastaya akci-
Jer enfeksiyonu tanisiyla antibiyotik tedavisi baglandi. Toraks
tomografisinde; sagd akciger Ust lob superior-lateralde 2 cm ¢apli
kalin duvarli kaviter lezyon ve sag alt lobda yaygin hava bronkog-
rami olusturan konsolidasyon ile sol akciger alt kesimde daha
kicuk kaviter lezyon izlendi (Sekil 1, 2). Akciger grafisi ve BT'sindeki
kistik gorinim slphesi nedeniyle bakilan kist hidatik indirekt
hemagliitinasyon (IHA) testi 1/160 titrede pozitif saptandi (N:<

Sekil 1. Olgu 1'in bilgisayarli tomografisindeki; sad akciger Ust
lob superiyor-lateralde kalin duvarli kaviter lezyon

1/160). Karaciger ultrasonografisinde (USG); karaciger parankimin-
de en blyligi 11 mm ¢apl birkag adet hipodens gériinim saptan-
masi Uzerine hastaya tomografi ¢ekildi. Karacigerde en biyGgu 11
mm capinda heterojen birkac adet kistik lezyon saptand..

Hastaya akciger ve karaciger tutulumlu kist hidatik tanisi ile
albendazol (10mg/kg/glin) tedavisi baglandi. Tedavinin 15.
gliniinde ¢ocuk cerrahisi bdlimu tarafindan kist hidatik rezeksi-
yonu yapilan hastada patoloji de enfeksiyonu dogruladi. Hasta
albendazol tedavisi ile ayaktan izleme alindi. Hastanin ayni evde
yasayan yakinlarina tarama yapildi.

Olgu 2

Hastamiz tani aldiktan sonra kardesi de tarama amaciyla degerlen-
dirildi. Hastanin 6 yasindaki semptomsuz erkek kardesinin akciger
grafisi normaldi. Ultrasonografide karacigerde 14 mm capinda ve
dalakta 27 mm capinda kistler saptandi. Kist hidatik indirekt
hemaglitinasyon testi 1/160 titrede pozitif saptanan hastaya, kist
hidatik tanisi ile oral albendazol tedavisi baglanarak izleme alindi.

Olgu 3

Otuz Ug yasindaki annenin dykusinde aralikli karin agrilarinin
oldugu 6grenildi. Akciger grafisi normal olan olgunun, abdomi-
nal USG’'sinde karacigerde birgok kistik lezyon saptand.
Tomografide sag akciger alt lob posterior bazal kisimda kaviter
nodul, karacigerde en blyligu 7 cm olan ¢ok sayida kistler, dalak
orta kesimde 3 cm ¢apinda ve sad bobrekte 4 cm ¢apinda kistik
gériiniim saptandi (Sekil 3). indirekt hemaglitinasyon testi 1/160
titrede pozitif saptanan hastaya, albendezol tedavisi baglanarak,
genel cerrahi bélimine devredildi. Genel Cerrahi bolim tara-
findan operasyon planlanan hastanin izleminde akut batin tablo-
su gelisti. Hastaya yapilan acil operasyon ile karaciger, bdbrek
kistlerinin rezeksiyonu ve splenektomi yapildi. Dalak ve bébrek-
teki kistlerin patolojik incelemesi kist hidatik ile uyumluydu.

Olgu 4

Hastamizin 33 yagindaki semptomsuz babasinin akciger grafisi
normaldi. Batin USG'sinde; karacigerde 4 cm ¢apinda kistik lezyon
izlendi. Batin manyetik rezonans glrintilemede; karaciger paran-

Sekil 2. Olgu 1'in bilgisayarli tomografide saptanan sol akciger
alt kesimindeki kiigiik kaviter lezyon ve sag alt lobda yaygin hava
bronkogrami olusturan konsolidasyon
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Sekil 3. Olgu 3'lUn bilgisayarli tomografisinde sag akciger alt lob
posterior bazal kisimda kaviter nodul, karacigerde multipl kistler,
dalak orta kesimde ve sag bobrekte kistik gorinim

Sekil 4. Olgu 4'Gn batin MRI'daki sol bébrek alt polindeki kistik
gorinim

kiminde dizgiin sinirli 4 cm ¢apinda ve periferinde ince septas-
yonlar bulunan kistik lezyon ile sol bébrek alt polde 2 cm ¢apli
lobile konturld kist saptandi (Sekil 4). Kist hidatik indirekt hemag-
[Gtinasyon testi 1/80 titrede pozitif saptanan hastaya albendazol
tedavisi baglandi. Genel cerrahi bolimu tarafindan karaciger ve
bébrek kistleri rezeke edildi ve patolojik dogrulama yapild.

TARTISMA

Kist Hidatik, dinya Uzerinde hayvanciligin ozellikle koyun ve sigir
yetistiriciliginin yaygin oldugu Orta Dogu, Orta Asya, Gliney Amerika,
Avustralya, Yeni Zelenda, Dodu Afrika, Hindistan ve Kanada'da
endemik olarak gorilmektedir. Bu Ulkelerde insidansi 1-220/100,000
dolayindadir (2). Ulkemiz de kist hidatigin yaygin oldugdu (lkelerden-
dir. Hastaligin Glkemizdeki sikligir 50-400/100,000'dir (3). i(; Anadolu
boélgesinde 2001-2005 yillar arasinda 5346 olguya kist hidatik tanisi
koyulmustur (4).

Kist hidatik tanisi anamnez, radyolojik gérintileme ydntemleri
(akciger grafisi, ultrasonografi, bilgisayarli tomografi, manyetik

rezonans gorintileme) ve serolojik testlerin birlikte degerlendiriil-
mesi ile koyulmaktadir (3). San ve arkadaslarinin calismasinda
serolojik testlerin sensitivite ve spesifitesi ELISA, IFAT ve [HA icin
sirayla %87,5-100, %82,5-100 ve %90,0 -97,5 olarak verilmistir (5).
Olgularin %30-50'si asemptomatiktir ve tesadlfen radyolojik ola-
rak tani koyulabilmektedir. indirekt hemagliitinasyon testi ve
ELISA IgG antikorlar yéntemi tani icin spesifiktir (6). Bizim de tiim
olgularimizda indirekt hemaglitinasyon testinde pozitiflik saptan-
mis olup, radyolojik yontemlerle kistlerin varligr gorintilenmisti.

"Echinococcosus” kistleri bircok organda gérilebilmekle birlikte
en sik karaciger, ikinci siklikta akciger tutulumu olmaktadir.
Karaciger yerlesimi %60, akciger yerlesimi %30 oraninda bildiril-
mistir (7). Nadir olarak kalp, bébrek, dalak ve beyinde de tutulum
olabilmektedir. Cocuklarda asil tutulum akcigerlerdedir ve %20
oraninda bilateraldir (8). Tum olgulanimizda karacigerde tutulum
mevcuttu. On yasindaki olgumuzda karaciger tutulumuna ek
olarak bilateral akciger tutulumu da vardi. Anne ve babada daha
nadir yerlesim yeri olan bdbrek tutulumu izlenirken; annede bob-
rek tutulumuna ek olarak dalakta da yerlesim mevcuttu.
Olgularimizin higbirinde kalp ve beyin yerlesimi izlenmedi. Tim
olgularimizin ekokardiyografi ve kraniyal manyetik rezonans
goruntilemeleri normal sinirlarda idi.

Kist Hidatik tedavisinde en etkili ydntem cerrahi olarak kistin
cikariimasidir. Medikal olarak énerilen albendazol tedavisi niiks-
lerin dnlenmesi amaciyla cerrahi dncesi ve sonrasi verilmektedir
(9). Dort olgumuza da albendazol tedavisi baslandi. Olgu 1'de
akciger kist rezeksiyonu, Olgu 3'te karaciger ve bdbrek kistlerinin
rezeksiyonu ile splenektomi, Olgu 4'te ise karaciger ve bdbrek
kist rezeksiyonlari uygulandi.

Kist hidatik hastaliginda aile taramasi ile ilgili yayinlanmis olgu
sunumlarinin (10, 11) yaninda Ulkemizde yapilan ¢aligmalarda
celiskili sonuglara vanlmisti. Cobanoglu ve arkadaslar (12)
Yiiziincii Y1l Universitesi'nde 2007-2011 yillan arasinda kist hidatik
nedeniyle opere edilmis 40 hastanin ayni ev ortamini paylastid
102 aile Uyesinde %12,74 oraninda hidatidozis saptamiglardir.
Buna karsin Caginici ve arkadaglan (13) Ege Universitesi Tip
Fakiltesi Hastanesi'nde akcigerinde kist saptanan 19 hasta ile
ayni evi paylasan 50 saglikli yakinini taradiklan calismalarinda;
hicbir saglikl bireyde kist saptamamiglardir. Ayni calismada tara-
nan hasta yakinlarindan besginde kdpek besleme dykisi oldugu
ve taranan bireylerin yaklagik yarsinin kirsal kesimde yasadigi
belirtilmistir. Bu celiskili sonuglar &zellikle calismalann yapildigi
bolgelerdeki kist hidatik yayginliginin farkli olmasi, taramaya dahil
edilen bireylerin hayvancilikla ilgilenmelerindeki farklliklardan ve
bolgeler arasi sosyoekonomik farkliliklardan kaynaklamig olabilir.
Olgularimizin da yasadigi bolgeden yapilan diger bir calismada
(14), kist hidatik seropozitifligi ile kdpek sahibi olmak ya da temas
oykusU, yasanilan bdlge, is arasinda anlamli iliski gosterilmemistir.
Biz de kist hidatik tanisi koydugumuz bir hastamizdan yola ¢ikarak
yaptigimiz aile taramasi ile tamamen semptomsuz olan aile birey-
lerinin hepsinin bu hastalik nedeniyle etkilendigini saptadik.
Olgularimizin Ege Bdlgesi'nde yasiyor olmalarina ve hayvancilikla
ugrasma gibi risk faktorlerini barindirmamalarina ragmen; hastali-
gin ayni aile bireylerinde es zamanl sayilabilecek bir dénemde
saptanmasi, olgularnin ayni yiyeceklerle parazit yumurtalanni ala-
rak enfekte oldugunu disindirmektedir.
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Caligmalarda farkl sonuglara variimasina kargin, 6zellikle ende-
mik bdlgelerde, hayvancilikla ugrasma, disik sosyoekonomik
dlzey gibi risk faktorleri varliginda hastalik asemptomatik seyre-
debileceginden kist hidatik saptanan olgularda aile taramasinin
gerekli oldugunu distinmekle birlikte, bu konuda kesin bir yargi-
ya varmak icin fazla sayida hastalarin degerlendirildigi calismala-
ra ihtiya¢ oldugu kanisindayiz.

Hasta Onami: Yazili hasta onami bu ¢alismaya katilan hastalardan alin-
mistir.
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Case Report / Olgu Sunumu 3 2 3

An Unusual Cause of Bleeding on the Floor of Mouth: Leech Infestation

Ag1z Taban Uzerinde Nadir Bir Kanama Nedeni: Siiliik Infestasyonu

Yunus Kantekin', Kamran Sar’, Mahmut Ozkiris 2, Zeliha Kapusuz Gencer'

'Bozok Universitesi Tip Fakiiltesi, Kulak Burun Bogaz Anabilim Dal, Yozgat, Tiirkiye
?Acibadem Hastanesi, Kulak Burun Bogaz Anabilim Dali, Kayseri, Turkiye

ABSTRACT

Leech infestation is a very rare phenomenon in humans. It mostly occurs in humans when rural untreated water is drunk or while swimming
in streams or lakes. When leeches adhere to the mucous membrane, they ingest blood. Thus, they can sometimes cause severe anemia
that may require blood transfusion. We report a case that was referred to emergency service with bleeding in the floor of the mouth. A
10-year-old child was referred to the emergency service of a city hospital with a complaint of swelling in the floor of the mouth and spitting
of blood. The patient was promptly taken to the operating room. Using local anesthesia, a surgical incision was made, and a moving, dark
brown foreign body was removed from the floor of the mouth and identified as a leech. Leech endoparasitism should be considered as a
cause of unexplained anemia due to bleeding from the throat. Accordingly, leech infestation must be considered in differential diagnosis
when a patient complains of spitting of blood, hoarseness, or dysphagia. (Turkiye Parazitol Derg 2015; 39: 323-5)

Keywords: Leech infestation, Anemia, Oral cavity
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oz

Suluk infestasyonu insanlarda ¢ok nadir gérilen bir olgudur. Siklikla kirsal bolgede yasayan islenmemis su icen veya dere ve akarsularda
ylzen insanlarda gorilar. Stlikler mukozal membranlara baglanarak kan yutarlar. Bu nedenle bazen kan transflizyonu gerektirebilen ciddi
anemiye neden olabilirler. Bu olgu sunumunda agiz tabaninda kanama ile acil servise bagvuran bir hasta sunulmustur. 10 yasinda bir cocuk
agiz tabaninda sislik ve kan tikidrme sikayeti ile devlet hastanesi acil servisine bagvurdu. Hasta hemen ameliyathaneye alindi. Lokal anestezi
ile cerrahi insizyon yapilarak koyu kahverengi yabanci cisim dikkatli bir sekilde ¢ikarildi ve ¢ikarilan bu yabanci cismin silik oldugu géraldi.
Sultk endoparazitizm bogazda kanama yaparak agiklanamayan anemiye neden olabilir. Bu nedenle kan tikirme, ses kisikligi ve yutma glic-
IGGu sikayeti ile bagvuran bir hastada sulik infestasyonu ayirici tanida dustintlmelidir. (Turkiye Parazitol Derg 2015; 39: 323-5)

Anahtar Kelimeler: Siluk infestasyonu, Anemi, Oral kavite
Gelis Tarihi: 16.04.2015 Kabul Tarihi: 07.10.2015

INTRODUCTION larynx (2). Leeches are blood sucking worms and may be of
different color or shape. When leeches adhere to the skin
or mucous membrane, they ingest blood. Thus, they some-

times can cause severe anemia that may require blood trans-

Leech infestation is a very rare phenomenon in humans,
mostly occurring in humans when rural untreated water is

drunk or while swimming in streams or lakes (1). They may
localize in the upper respiratory or upper digestive tract,
such as the nose, pharynx, and esophagus, or rarely in the

fusion (3). Leech saliva contains molecules, such as hirudin,
which is a highly effective anticoagulant (4). This may cause
bleeding and anemia in serious infestations. To the best of
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Figure 1. Removed leech that was dark brown in color

our knowledge, this is the first case wherein a leech was found in
the floor of the mouth, i.e., the oral cavity that is located under
the tongue. We report a case that was referred to the emergency
service with bleeding in the floor of the mouth.

CASE REPORT

A 10-year-old child was referred to the emergency service of the
city hospital with a complaint of swelling in the floor of the
mouth and spitting of blood. The examination of the oral cavity
revealed a foreign body 2x3 c¢cm in size. The blood count and
clotting test were normal, and the patient was promptly taken to
the operating room. Using local anesthesia, a surgical incision
was made, and a moving, dark brown foreign body was removed
from the floor of the mouth and identified as a leech (Figure-1).
The bleeding stopped soon after the removal of the leech, and
the patient was discharged the following day. The patient lived
in a rural area and used to swim in a nearby river, which is prob-
ably where he was infested with the leech.

DISCUSSION

Leeches are blood-sucking annelid worms belonging to the sub-
class Hirudinea from the Phylum Annelida. They are equipped
with a large and small sucker. The mouth is located on the small
sucker and has three jaws with sharp teeth that make a Y-shaped
incision in the skin. Leeches can ingest 10 times their own weight
in blood. The infestation is painless because the leech has a local
anesthetic in its saliva (5).

Leech infestation in the upper aero-digestive tract is rarely ob-
served. Leeches usually infest animals and humans when water
from natural sources is drunk or while swimming in rivers and
lakes. When leeches enter the body, they may attach to the mu-
cosa of the entire upper aero-digestive tract. They do not car-
ry diseases; however, because they are infected with symbiotic
Aeromonas hydrophila and Aeromonas veronii, which live in the
intestinal tract of the leech, they may lead to infections in 4%
20% of patients. They may rarely cause death in extreme cases. If
leeches are attached to the upper aero—digestive tract, they can
cause dyspnea, hemoptysis or hematemesis, bleeding, or, and in
rare cases globus sensation (4).

Leech infestation is observed more in the upper respiratory tract
than in the upper digestive tract. Kaygusuz et al. presented the
case of four patients who had leech infestation in the larynx (6).
Another case by Solomon reported a case of acute laryngotrache-
al obstruction in a 12-year-old boy (7). All cases were diagnosed
by indirect laryngoscopic examination. The leeches were removed
with forceps in direct laryngoscopy under general anesthesia.
Oghan et al. reported a case of a patient who had a leech infesta-
tion in the palate (8). They removed the leech via electrocauteriza-
tion. To the best of our knowledge, our report is the first case in
which a leech was observed in the floor of the mouth. The leech
was carefully removed because it can easily rupture. Rupturing of
the leech could result in continued bleeding because the apical
part of the leech body contains hirudin, a strong anticoagulant.
Some authors advise the use of lidocaine before removing the
leech because this medication causes relaxation of the head suck-
ers (1). After removal of the leech, the blood count and clotting
test were normal, and no anemia could be diagnosed. Moreover,
leech infestation may be observed in the nose, nasopharynx, and
eye. Ghimire et al. (9) reported a unilateral nostril epistaxis caused
by leech infestation. Bilgen reported leech-caused recurrent epi-
staxis during 4 months (10). Alcelik et al. (11) diagnosed a leech as
a foreign body in the eye of a Turkish child. In patients with leech
infestation, bleeding is the most frequently observed symptoms,
whereas in rare cases, anemia can be diagnosed (12).

Hirudotherapy is an ancient therapy modality. For many years,
leeches have been used in medicine to enhance the blood flow
to the skin and muscle flaps, thereby improving blood circulation
and helping quicker healing (13). The saliva of leeches contain
several anticoagulants and a histamine, such as a vasodilator,
which are useful for providing critical venous outflow for com-
promised tissue replants (14). Biologically active substances
improve blood circulation in the organs; serve as a thrombolytic,
anti-inflammatory substance; stimulate immunity promote tissue
nutrition; and strengthen the immune systems (9).

CONCLUSION

Leech infestation is usually observed in individuals who drink
contaminated spring water or swim in streams. Leech endopara-
sitism should be considered as a cause of unexplained anemia
due to bleeding in the throat. Accordingly, leech infestation
must be considered in differential diagnosis when a patient com-
plains of spitting of blood, hoarseness, or dysphagia.
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Approach to Fever in Sub-Saharan Tropical Africa

Sahra Alu Tropikal Afrika’da Atese Yaklagim
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Fever generally occurs because of infections. It can also be
seen due to malignancies, in particular, lymphomas. But it
mostly occurs due to infections. The most common infec-
tions in the modern world are viral infections of the upper
and lower respiratory tracts and gastrointestinal infections.
In addition to this, bacterial infections of the urinary and
upper respiratory tracts are among the most common fever
etiologies in the modern world. Most of the time, viral infec-
tions heal without any treatment. All other bacterial infec-
tions are mostly treatable and are mostly not life-threaten-
ing in patients without any chronic diseases such as cancer,
diabetes mellitus, chronic kidney disease, and acquired
immune deficiencies.

Malaria is one of the major causes of fever in Sub-Saharan
Africa. Plasmodium species are the causative agents of
malaria. Plasmodium gametocytes are transmitted to human
blood by mosquitoes. Malaria is mostly treatable.
Plasmodium falciparum, which is the dominant-type para-
site in Darfur, can cause cerebral malaria. Hence, it should
be treated without any delay. It may result in rapid progres-
sion. Microscopes for diagnosing malaria are not available
throughout Africa.. There are rapid diagnostic tests in such
places. However, clinicians must diagnose malaria with a
microscope, if available. Besides, clinicians must administer
treatment to patients clinically suspected of malaria in the
areas where only rapid diagnostic tests can be performed or
where no tests are available.

Hepatomegaly and/or splenomegaly accompany fever
sometimes in Sub-Saharan tropical Africa. Leishmaniasis,

brucellosis, and schistosomiasis should also be kept in mind
in the differential diagnosis in such situations. These agents
can also result in other findings such as cytopenia.
Schistosoma mansoni can induce chronic liver disease, and
Schistosoma haematobium can induce bladder cancer.

There are also some other endemic viral diseases such as
yellow fever, dengue fever, and Ebola virus disease in tropi-
cal Africa. The causative agent of yellow fever is also a virus,
and the virus is transmitted to humans by mosquitoes.
Clinical findings of yellow fever can include liver problems,
kidney problems, fever, and abdominal pain. Dengue fever
is also transmitted by mosquitoes. Dengue fever can pres-
ent with fever, headache, muscle and joint pain, and bleed-
ing. Ebola virus disease is transmitted by physical contact
with contaminatedobjects or patients. It can present with
liver and kidney function problems, bleeding, headache,
and muscle and joint pain. Among these endemic viral dis-
eases, there is a commercial live vaccine available for yellow
fever disease.

The causative agents of fever also differ among the areas in
Africa. Even within same states, Plasmodium falciparum may
be more common in one part of the state,while Plasmodium
malariae may be more common in other parts. Not all caus-
ative agents of fever are distributed throughout Africa. For
instance, Ebola virus disease is more common in Central
Africa.

In conclusion, Sub-Saharan Tropical Africa is a poor region.
Preventive actions such as vaccination and using mosquito
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nets may be more cost-effective in Sub-Saharan Tropical Africa.
The use of rapid diagnostic tests or microscopes could not be
found in this region. The treatment of suspected common
endemic diseases should be started in case there is no diagnos-
tic tool.

Informed Consent: This article does not need informed consent, this is
a letter to the editor.

Peer-review: Externally peer-reviewed.

Author contributions: Consept - AM.; Design - AM.,, O.B, FAM,;
Supervision - AM,, O.B., FAM.; Materials - AM., O.B.,, FAM.: Data
Collection and/or Processing - AM., O.B., FAM.; Analysis and/or
Interpretation - AM., O.B., FA.M.; Literature Review - AM., O.B., FA.M.;
Writer - AM., O.B., FAM.; Critical Review - AM., O.B., FAM.

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

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

Hasta Onami: Bu calisma editére mektup oldugu igin hasta onami ihti-
yaci yoktur.

Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilar: Fikir - A.M.; Tasarm - AM., O.B., FA.M.; Denetleme -
AM., O.B., FAM, Kaynaklar - AM., O.B.,, FAM.; Malzemeler - AM,,
O.B., FAM.; Veri Toplanmasi ve/veya islemesi - AM., O.B., FAM.; Analiz
ve/veya Yorum - AM., O.B., FAM.; Literatir taramasi - AM., O.B.,
FA.M.; Yaziyi Yazan - A M., O.B., FAM.; Elestirel inceleme - AM., O.B.,
FAM.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

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



328

39. Cilt Dizini
39t Volume Index

HAKEM LISTESI - REFEREE LIST

Mart 2015 - Aralik 2015

March 2015 - December 2015

A. Timay Glirler
Abdullah inci
Abdullah Tag

Adil Allahverdiyev
Ahmet Ozbilgin
Ahmet Uner

Ali Ahmet Kilimcioglu
Alparslan Yildinm
Anil ica

Atila Akga

Ayse Caner

Ayse Cakmak
Aysegiil Taylan Ozkan
Aysegiil Unver

Barig Sari

Bilal Dik

Cem Ecmel Saki
Cagn Bike

Ciler Akisti

Emin Limoncu

Engin Araz

Ergiin Kéroglu
Erol Ayaz

Erol Toksen

Esin Glven

Fadile Yildiz Zeyrek
Fadime Eroglu
Ferah Sayim Ozkan
Feride Kircali
Funda Al

Gozde Gurel
Gilay Vural
Gilnaz Culha
Hande Dagci
Hasan Eren
Hatice Ertabaklar
Huseyin Arikan
Kader Yildiz

Kosta Mumcuoglu
Levent Aydin

M. Cemal Oguz
M. Ziya Alkan

Mehmet Tanyiksel
Mehmet Yaman

Meral Aydenizoz

Mert Doskaya

Mucide Ak

Murat Hokelek
Mustafa Demirci
Mustafa Yaman

Miinir Aktas

Naciye Gilkiz Senler
Nadim Yilmazer
Nazmiye Altintasg
Nevin Turgay

Nilglin Daldal

Nogay Girginkardesler
Nuran Aysul

Osman Selcuk Aldemir
Ozgiir Kurt

Ozlem Miman

Ozlem Tiinger

Ramazan Inci

Sabri Unal
Salih Kuk

Sami Simsek
Sema Ertug
Semra Ozgelik
Seray Toz
Serdar Digen
Sirn Kar

Sibel Ergliven
Songiil Delibag
Soykan Ozkog
Suleyman Yazar
Sinasi Umur
Tonay inceboz
Ugur Uslu
Ulgen Z. Ok
Umit Cimli Aksoy
Zafer Karaer
Zati Vatansever
Zeynep Tas
Zibeyde Akin Polat



