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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
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Genel Kurallar

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

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

Tim yazarlar bilimsel katkilarini, sorumluluklarini ve cikar catismasi olmadigini
bildiren toplu imza ile yayina katilmalidir.

Aragtirmalara yapilan kismi de olsa nakdi ya da ayni yardimlann hangi kurum,
kurulus, ilag-gerec firmalarinca yapildigi dip not olarak bildirilmelidir.

Makalelerin formati ICMJE-Recommendations for the Conduct, Reporting, Edi-
ting and Publication of Scholarly Work in Medical Journals (updated in Decem-
ber 2015 - http://www.icmje.org/icmje-recommendations.pdf) kurallarina gére
diizenlenmelidir.

Deneysel, klinik ve ilag arastirmalari icin insan ve hayvan haklari ile ilgili uluslara-
rasi anlagmalara uygun etik kurul raporu (Helsinki Declaration of 1975, revised
2002-http://www.wma.net/e/policy/b3.htm ve “Guide for the care and use of
laboratory animals - www.nap.edu/catalog/5140.html) ve hastalarin calisma
hakkinda bilgilendirildiklerine ve olurlarinin alindigina dair onay formu gereklidir.

Makale génderim asamasinda, makalenin dergimizde yayinlanmasiyla ilgili bi-
tin yazarlarin onayini belirten bir mektubun eklenmesi gereklidir. Ayrica maka-
lenin yayina kabul edilmesi halinde biitiin yazarlarin Yayin Hakki Devir Formu'nu
imzalayip postayla dergi adresine géndermeleri gereklidir.

Etik kurul karar gereken calismalarda onay belgesinin eklenmesi gerekmektedir.

Yazilarin hazirlanmasi

Yazllar A4 boyutunda, iki satir aralikli olarak ve tim sayfalarda sayfa numara-
si bulunacak sekilde gonderilmelidir. Toplam sayfa sayisi resim ile sekiller dahil
aragtirma yazilarinda 15'i, olgu sunumlarinda ise 6'y1 gegmemelidir.

Baslik sayfasinda sadece makalenin Tiirkce ve ingilizce tam ve kisa basliklan ve
varsa makalenin daha &nce teblig edildigi toplanti ve kongreler yaziimalidir. Ya-
zar adlan ve calistiklan kuruma ait bilgiler sadece makale derginin on-line siste-
mine yuklenirken girilmeli, makale ana metninde yazara ait bilgiler olmamalidir.

ikinci sayfada yalnizca Tiirke ve ingilizce &zetler ile anahtar sozciikler yer alma-
lidir. 200 kelimeyi gegmeyen 6zet kismi, Amag, Yontemler, Bulgular, Sonug sek-
linde bdlumli olmalidir. Anahtar sézciikler ise 5 kelimeyi gegmeyecek sekilde
Tiirkge zetin altina Tirkge, ingilizce Gzetin altina ingilizce olarak eklenmelidir.

Arastirma yazilarninin tam metin bolimi Giris, Yontemler, Bulgular, Tartisma, So-
nug, Cikar Catismasi Beyani, Kaynaklar, Tablo, Sekil ve Resimleri (agiklama yazi-
lariyla birlikte) icerecek sekilde diizenlenmelidir. Olgu sunumlarinda ise Giris, Ol-
gul(lar), Tartisma, Sonug, Kaynaklar, Tablo, Sekil ve Resimler (agiklama yazilanyla
birlikte) seklinde olmalidir.

Derleme yazilan, sadece yayin kurulu tarafindan davet edilen yazarlar tarafindan
hazirlanir ve yayinlanir. Davetsiz olarak dergiye génderilen derleme yazilan dik-
kate alinmayacaktir.

Tablo, sekil ve resimler ayr bir sayfada olmali ve yazinin icinde gegmesi gereken
yeri climlenin sonuna parantez icinde yazilmalidir.

Siyah-beyaz veya renkli fotograflanin yiksek ¢ézinurlikli jpg formatinda gon-
derilmesi gerekmektedir.

Makale icinde ve kaynaklarda gecen parazitlerin cins ve tur isimleri italik ve sade-
ce cins isminin ilk harfi bilyik olarak yazilmalidir.

Kisaltmalar ilk kez kullanildiginda acik olarak yazilmali daha sonra makale icinde
hep ayni kisaltma kullaniimalidir.

Yazi i¢inde belirtilen tim kaynaklar makale icindeki gecis sirasina gore liste ha-
linde numaralandirilarak verilmelidir. Kaynaklar yazilirken noktalama isaretlerine
asagidaki 6rneklerde gosterildigi sekilde dikkat edilmeli ve yazi icinde her kay-
naga ait numara ilgili climlenin sonunda parantez iginde mutlaka belirtilmelidir.
Dergi kisaltmalan Index Medicus tarafindan gésterildigi sekilde yapiimalidir. Alti
ve daha az yazarli olan kaynaklarda tim isimler yazilmali, yedi ve daha fazla ya-
zarli kaynaklarin ise ilk alti yazar ismi yazilip Tiirkce makalelerde “ve ark.” , ingiliz-
ce makalelerde “et al” ilave edilmelidir.

Kaynak yazimi icin rnekler

Siireli Yayinlar

Githeko AK, Service MW, Mbogo CM, Audi FK, Juma PO, Mousier WJ, et al.
Plasmodium falciparum sporozoite and entomological inoculation rates at the
Ahero rice irrigation scheme and the Miwani sugar belt in Western Kenya. Ann
Trop Med Parasitol 2002; 52: 561-79.

Editorlu Kitapta Boliim

Hornbeck P. Assay for antibody production. Colign JE. Kruisbeek AM, Margui-
les DH, editors. Current Protocols in Immunology. New York: Greene Publishing
Associates; 1991. p. 105-32.

Tek Yazarh Kitap
Fleiss JL. Statistical Methods for Rates and Proportions. Second Edition. New
York: John Wiley and Sons; 1981.

Yazar olarak Editérler
Balows A. Mousier WJ, Herramaflfl KL, editors. Manual of Clinical Microbiology.
Fifth Edition. Washington DC: IRL Press.; 1990.

Kongre Bildirileri

Entrala E, Mascaro C. New stuructural findings in Cryptosporidium parvum oo-
cysts. Eighth International Congress of Parasitology (ICOPA VIII); October,10-14;
lzmir-Turkey: 1994. p. 1250-75

Tezler
Erakinci G. Dondrlerde parazitlere karsi olugan antikorlarin aranmasi. izmir: Ege
Universitesi Saglik Bilimleri Enstitust. 1997.

Elektronik Formatta Makale

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (se-
rial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from:
URL: http:/ www.cde.gov/ncidodIEID/cid.htm.

Yayin Kurulu, génderilen yazilarda bu kurallara uymayan yerlerin bulunmasi du-
rumunda bilimsel icerige dokunmadan teknik agidan gerekli degisiklikleri yap-
maya yetkilidir.

Editdr: Prof. Dr. Yusuf OZBEL

Adres: Ege Universitesi Tip Fakiiltesi Parazitoloji Anabilim Dali, 35100
Bornova-izmir, Tiirkiye

Tel.: +90 232 390 47 24

Faks: +90 232 388 13 47

E-posta: yusuf.ozbel@ege.edu.tr

A-X



Dergisi

OJ1

TURKISH JOURNAL OF PARASITOLOGY

General Rules

The Turkish Journal of Parasitology publishes experimental and observational re-
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ributions and responsibilities of all authors and a statement declaring the absen-
ce of conflict of interests.
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financial or material support, in whole or in part, must be disclosed in a footnote.
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for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medi-
cal Journals (updated in December 2015 - http://www.icmje.org/icmje-recom-
mendations.pdf).
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have approved the publication of the paper in the Turkish Journal of Parasito-
logy. Upon acceptance, all authors must sign the Copyright Transfer Form, and
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Submission of the studies requiring ethical committee decision must be accom-
panied by a copy of the submission to the ethical committee.

Preparation of the Manuscript

Manuscripts should be typed double-spaced on A4 size paper and pages
should be numbered consecutively. The total number of pages should not
exceed 15 for research articles and 6 for case reports; including figures and
illustrations.

The title page should include full and short title in Turkish and English, and
meeting and congress presentations of the manuscript must be stated, if any.
Authors’ names and their institutional affiliations must only be provided at the
submission stage, author information must not be included in the main text.

The second page should include abstracts written both in Turkish and English,
and key words. Structured abstracts, not to exceed 200 words, should consist of
four sections, labeled as Objective, Methods, Results and Conclusion. No more
than five key words in Turkish language should follow the Turkish abstract, as
well as keywords in English should follow the English abstract.

For research articles main text should include Introduction, Methods, Results,
Discussion, Conclusion, Conflict of Interest Disclosure, References, Tables, Figu-
res and lllustrations (with legends) sections. Case reports should be divided into
the following sections: Introduction, Case(s), Discussion, Conclusion, Referen-
ces, Tables, Figures and lllustrations (with legends).
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rial board. Review articles that are submitted to the journal without an invitation
of the editorial board will not be taken to consideration for publication.

Tables, figures and illustrations must be provided on a separate page and must be
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Both black and white and color figures must be uploaded in high resolution
Jjpg format.
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initial capital letter.

Abbreviations should be expanded at first mention and used consistently thereafter.

Al references cited in the text should be listed in numerical order in which they
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the relevant sentence. Abbreviation of journal names must conform to Index
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Yeni yilin ilk sayisini 10 orijinal aragtirma makalesi ile Kist Hidatik konusunda bir olgu sunumu bir de editére
mektup olmak Uzere 12 makale ile gikarmaktayiz.

Makaleler arasinda, ¢ok nadir olarak calisilan agizda yerlesen parazitlerle ilgili bir makale, Helicobacter pylori
ile parazitoz birlikteligini inceleyen bir makale, cesitli paraziter hastaliklarin tanisina yonelik makaleler ile
yurtdigindan l¢ makale yer almaktadir.

Dergimizde makalelerin islenmesi icin kullanilan ara ylziinde zaman zaman hakem hocalarimiz ve makale
gdnderen yazarlarin yasadigi sorunlar gidermeye yénelik calismalar yapilmaktadir. Bu kapsamda sizlerin de
bildirmek istedigi noktalar varsa en kisa zamanda iletmenizi rica ederim.

Bilim alanimizin en énemli unsurlarindan ve bizleri giiclendiren araclarindan biri olan “Turkiye Parazitoloji
Dergisi”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 first issue of the new year with a total of 12 studies including 10 original research articles,
1 case report on hydatid cyst, and 1 letter to the editor.

This issue includes an article on parasites located in the mouth, which is a rarely studied subject; an article in-
vestigating the coexistence of Helicobacter pylori and parasitosis; articles on the diagnoses of various parasitic
diseases; and three articles submitted from other countries.

In the interface that is used for processing the articles for publication in our journal, some interventions for
eliminating the problems encountered by reviewers and authors are sometimes performed. If you want to no-
tify some points in this respect, please let us know them as soon as possible.

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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Original Investigation / Ozgiin Aragtirma 1

Experimental Trial with a Heat-Shocked Protoscolex Extract as a
Vaccine Candidate for Protection Against Hydatid Disease

Kist Hidatik Hastaligina Karsi Koruma I¢in As1 Aday1 Olarak Isil Soklanmig Protoskoleks
Ekstrakt [le Deneysel Calisma

Husain Hassan', Tarig S. AL-Hadithi', Hadi M Al-Sakee’
'Department of Biology, College of Science, Kirkuk, Irag

ABSTRACT

Objective: Cystic echinococcosis is distributed worldwide and is an important public health challenge in many countries. The present study
was an experimental trial to use hydatid antigens derived from viable protoscoleces cultivated at 37 and 45°C for 4 h as a vaccine candidate
for protection against hydatid infection.

Methods: Balb/c mice were immunized with hydatid antigens extracted from protoscoleces exposed to 37 and 45°C as well as partially
purified hydatid antigens containing 30, 60, and 90 ug of heat shock protein 70 administered with or without an adjuvant.

Results: Crude antigens from protoscoleces exposed to 37°C conferred non-significant immunity with protection and reduction rates that
ranged from 0% to 25% and 77.69% to 98.38%, respectively. In mice receiving crude antigens from protoscoleces exposed to 45°C, the pro-
tection and reduction rates ranged from 0% to 66.66% and 94.62% to 98.92%, respectively. The purified antigen from protoscoleces exposed
to 45°C conferred significant immunity with absolute protection observed in mice immunized with 60 and 90 pg of the antigen combined
with the adjuvant. Immunological parameters (anti-hydatid antibody titer and lymphocyte transformation %) showed a negative correlation
with the number of cysts. The assessment of renal and liver functions showed non-significant differences (p>0.05) in comparison with the
liver and renal functions of non-immunized mice of the negative control group.

Conclusion: Purified hydatid antigens containing heat shock protein 70 confer high levels of protection against hydatid infection in mice
(Turkiye Parazitol Derg 2016; 40: 1-8).

Keywords: Heat shock protein, Protoscoleces, Hydatid disease.
Received: 12.11.2014 Accepted: 06.02.2016

oz

Amag: Kistik ekinokokkoz tim dinyada yayilmaktadir ve bircok Ulkede gérilen énemli bir halk sagligi problemidir. Bu calisma hidatik kist
enfeksiyonuna karsi bir agi adayi olarak, 37 ve 45°C’de 4 saatte Uretilen canli protoskolekslerden tiremis hidatik antijenler kullanilarak yapilan
deneysel bir calismadir.

Yéntemler: Balb/c fareler, bir adjuvanla ya da adjuvansiz uygulanan isil soklanmig 30, 60 ve 90 pg protein 70 iceren kismen purifiye hidatik
kist antijenlerinin yani sira, 37 ve 45°C'ye maruz kalmis protoskolekslerden elde edilen hidatik antijenlerle imminize edildiler.

Bulgular: 37°C'ye maruz kalmis protoskolekslerden elde edilen ham antijenlerle, koruma ile anlamli olmayan immanite ve sirasiyla %0 ile %25 ve
%77,69 ile %98,38 arasinda degisen azalma oranlari ortaya konuldu. 45°C'ye maruz kalmis protoskolekslerden elde edilen ham antijenler verilen
farelerde, koruma ve azalma oranlari sirasiyla %0 ile %66,66 ve %94,62 ile %98,92 arasinda degisiklik gosterdi. 45°C'ye maruz kalan protoskoleks-
lerden elde edilen purifiye (saflagtinlmis) antijen, adjuvan ile kombine 60 ve 90 g antijenle immunize edilmis farelerde gézlenen mutlak koruma
ile birlikte anlamli bir immiinite ortaya koymustur. Immiinolojik parametreler (anti-hidatik kist antikor titresi ve lenfosit transformasyon %) kist sayisi
ile negatif bir korelasyon géstermistir. Negatif kontrol grubundaki immiinize olmamis farelerin karaciger ve bobrek fonksiyonlari ile kiyaslandigin-
da, bobrek ve karaciger fonksiyonlarinin degerlendirilmesinde anlamli olmayan farkliliklar bulunmustur (p>0,05).

Sonug: Isil soklanmis protein 70 iceren purifiye hidatik antijenler, farelerde hidatik kist enfeksiyonuna karsi koruma saglamaktadirlar.
(Turkiye Parazitol Derg 2016; 40: 1-8)
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Experimental trial with a heat-shocked protein 2016; 40: 1-8
INTRODUCTION Partial purification of hydatid antigens containing heat shock

Cystic echinococcosis is distributed worldwide and is an import-
ant public health challenge in many countries (1-6). In Iraq, the
disease is regarded as one of the most important public health
and socioeconomic problems (7-9).

In endemic areas, serious steps should be taken toward to pre-
vent and control the disease, including the designing of studies
focusing on the development of vaccine candidates derived
from parasite tissues. In Irag, many studies have been conducted
in this field, most of which have tried to use attenuated protos-
coleces (10-11). Other investigators have tried to use excretory/
secretory antigens or antigens derived from hydatid fluid as
vaccine candidates for protection against hydatid disease (12).

Recently, heat shock proteins, which are a family of proteins
expressed in all living cells when exposed to stressful conditions
such as high temperature, irradiation, and infection, have attracted
the attention of immunologists (13-17). These proteins have been
found to function as molecular chaperones, preventing the
stress-induced aggregation of partially denatured proteins and
promoting their return to the native conformation (18-19). Currently,
there is a great deal of interest in developing vaccines using heat
shock protein fusion proteins that would generate powerful
immune responses in the absence of adjuvants (4, 16, 20).
This research was conducted to study the immunogenicity of
hydatid antigens derived from heat-shocked protoscoleces and
the possibility of using such antigens as vaccine candidates for
providing immunity against hydatid infection.

METHODS

In vitro cultivation of protoscoleces for the expression of heat
shock protein 70

The procedure described by Martinez et al. (21) was followed.
Briefly, protoscoleces were aseptically collected from the infect-
ed livers of sheep slaughtered in a slaughterhouse in Erbil. The
viability of the protoscoleces was assessed prior to cultivation by
methylene blue exclusion and flame cell biting. Only those
batches of protoscoleces with 95%-99% viability were subjected
to cultivation. Two batches of 25000 protoscoleces per 3 mL of
medium 199 (HIMEDIA, India) were separately incubated at 37
and 45°C for 4 h. At the end of the incubation, the medium was
removed and the precipitated heat-shocked protoscoleces were
washed three times with cold PBS (0.15 M; pH 7.2) and stored at
—70°C until further use.

A protoscolex extract solution was prepared as described by
Seyyedi et al. (22). Heat-shocked (37 or 45°C) protoscoleces were
thawed and washed three times with cold PBS (0.15 M; pH 7.2).
Protoscoleces in three volumes of homogenizing buffer [10 mM
EDTA, 2 mM phenylmethylsulfonyl fluoride (Sigma), 0.15 M
NaCL, and 50 mM Tris; pH 7.5] containing 0.5% (v/v) Triton X-100
were freeze-thawed in three cycles of 10 min in liquid nitrogen
followed by 10 min in a water bath at 37°C; they were then
homogenized by a homogenizer in an ice bath, and finally, the
homogenized protoscoleces were disintegrated by a sonicator.
The homogenized and sonicated protoscoleces were then cen-
trifuged at 5000g for 30 min at 4°C. The supernatant (prepara-
tion 1, 37°C, 1, 45°C) was then aliquoted and stored at —70°C
until further use as a crude vaccine preparation.

protein 70 by column chromatography

A Sephadex G-150 column (1.5x45 cm; Pharmacia Fine
Chemicals) was prepared as described by Hotzhaner (23). After
the gel settled, the column was eluted with 4-fold PBS at pH 7.4.
The protoscolex extract solution (crude preparation 1, 45°C) was
run through the column and eluted with PBS (pH 7.4) at 4°C.
Fractions of 3 mL of eluted fractions were collected in sterile
cupped plastic tubes. The optical density of each fraction was
recorded by a digital spectrophotometer at a wavelength of 280
nm. The fractions were then aliquoted, labeled, and stored at
—70°C until further use.

Detection of heat shock protein 70 in the column
chromatograph, eluted fractions

An indirect hemagglutination test (IHT) as described by other
workers (24) was performed for the detection of heat shock pro-
tein 70 in the eluted fractions. The eluted fractions that gave
absorbance at 280 nm UV spectrophotometer were adsorbed on
sheep red blood cells as a source of heat shock protein 70 anti-
gens and were detected by monoclonal anti-heat shock protein
70 (Sigma, USA). The fractions that gave positive reactions for
heat shock protein 70 were used as purified hydatid antigens
containing heat shock protein 70 (preparation 2, 45°C). The pro-
tein content in the extract solutions was determined by the
method described by Lowry et al. (25).

Immunization protocol

Balb/c mice, males and females aged 6-8 weeks with body
weight ranging between 18.5 and 27.5 g, were used for the
immunization experiments. The immunization protocol was con-
ducted as described by others (26). Briefly, in experiment 1, three
groups each of 12 mice were subcutaneously injected with 0.1
mL of normal saline (0.85%) containing 30, 60, or 90 ug of prepa-
ration 1 (37°C)mixed with 0.1 mL of Freund's complete adjuvant
(FCA) for the first immunization. The second immunization was
conducted after 4 weeks with the same preparation, with the
only difference being that the FCA adjuvant was replaced by
Freund's incomplete adjuvant (FIA). Further, three groups of 12
mice each were subcutaneously injected with 0.2 mL of normal
saline containing 30, 60, or 90 pg of preparation 1 (37°C) without
the adjuvant for both immunization protocols.

In experiments 2 and 3, the protocol above is repeated with the
preparations 1 (45°C) and 2 (45°C), respectively.

Control groups

1. Adjuvant control: A group of 12 mice were subcutaneously
injected with 0.1 mL normal saline mixed with 0.1 mL of FCA for
the first immunization. The second immunization was conducted
after 4 weeks with same preparation, with the only difference
being that FCA was replaced by FIA.

2. Positive control: A group of 12 mice were subcutaneously
injected with 0.2 mL of normal saline for both immunization pro-
tocols. After 4 weeks, the mice were intraperitoneally challenged
with 2000 protoscoleces.

3. Negative control: A group of 12 mice were subcutaneously
injected with 0.2 mL of normal saline for both immunization pro-
tocols.
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Four weeks after the last immunization, blood samples were
collected by cardiac puncture from 4-5 mice of each group; then,
all groups, except the negative control group, were intraperito-
neally injected with 0.2 mL of normal saline containing 2000
protoscoleces as described by Dematteis et al. (27). All mice
were killed 90 days after the administration of the challenge
dose. The internal organs were examined for secondary hydatid
cysts. The site and number of cysts were determined, and the
size of each cyst was measured using a ruler. Infected organs and
cysts were fixed in formal saline (10%) for histopathological
examinations.
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Figure 1. Elution pattern of extracts of 45°C treated protoscoleces,
passed through Sephadex G-150 column (1.5x45 cm).

Immunological parameters
A- The lymphocyte transformation test (LTT) was performed as
described by Shubber et al. (28).

B-IHT was performed for the detection of anti-hydatid antibod-
ies in the sera of mice. The procedure described by Parija and
Ananthakrishnan (24) was followed.

Assessment of liver and renal functions

Commercial kits from Biolabo Reagents (France) were used for
the determination of liver-related enzyme, alanine aminotrans-
aminase, and aspartate aminotransaminase activities in the sera
of experimental mice. Renal function was assessed by the esti-
mation of blood urea levels using a commercial kit provided by
bioMerieux (France).

Statistical analysis

Student’s t-test was used for the comparison of the number and
size of cysts between the positive control and immunized
groups. The correlation coefficient (r) was calculated between
immunological parameters and number of cysts. Reduction and
protection rates were calculated as described by Piacenza et al.
(29). P<0.05 was considered to be statistically significant.

RESULTS

Partial purification of heat shock protein 70

The chromatography pattern of hydatid antigens derived from
protoscoleces exposed to 45°C is shown in Figure 1, in which
three protein peaks (A, B, and C) are observed. Peaks A (frac-

Table 1. Reduction rate of secondary hydatid cysts, protection rate, number and size of cysts in mice immunized with hydatid

antigens derived from protoscoleces exposed to 37 C° for 4 hours.

Experimental No. of infected No. of cysts Mean of cyst Protection Reduction
groups No. of mice mice (Mean=SD) sizexSD(mm) (%) of cysts (%)
Immunized with 4 4 0.77+0.8 0 77.69
30 pg plus (20.75+15.33) (p<0.01)
adjuvant (p<0.05)
Immunized with 4 3 0.67x£1.2 25 97.3
60 pg plus (2.5+1.91) NS
adjuvant (p<0.05)
Immunized with 4 3 0.86+0.84 25 93.54
90 pg plus (6+6.37) (p<0.01)
adjuvant (p<0.05)
Immunized with 6 6 0.1+0 0 98.38
30 pg (1.5+0.54) (p<0.01)

(p<0.05)
Immunized with 7 6 0.28+0.3 14.28 95.69
60 pug (4+2.29) NS

(p<0.05)
Immunized with 5 4 0.62+0.7 20 98.03
90 ug (2.2+1.92) (p<0.05)

(p<0.05)
Immunized with 6 6 0.43+0.48 0 725
adjuvant (25.5+12.75)
Positive control 4 4 372 0.42+0.5 0

(93+4.05)
NS: Non- significant (P>0.05)
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tions 6-18), B (fractions 19-28), and C (fractions 29-32) were col-
lected from Sephadex G-150. All these fractions were examined
by IHT for heat shock protein 70 using monoclonal anti-heat
shock protein 70. Heat shock protein 70 was detected in peaks
A and B in fractions 8 and 20-25.

Immunization study

Mice receiving hydatid antigens derived from protoscoleces
exposed to 37°C (preparation 1) showed a relatively minimum
resistance to infection with protection and reduction rates rang-
ing from 0% to 25% and 77.69% to 98.38%, respectively. The size
of secondary hydatid cysts showed no significant difference
(p>0.05) in mice receiving 60 pg of the antigen with the adjuvant
and 90 pg of the antigen without the adjuvant. In the other
groups receiving preparation 1 (37°C), the size of developed
cysts was significantly reduced (p<0.05, p<0.01) respectively
than that developed in the positive control group and in the
mice immunized with the adjuvant alone (Table 1).

Mice immunized with preparation 1 (45°C) showed relatively
moderate resistance to infection with protection and reduction
rates ranging from 0% to 66.66% and 94.62% to 98.92%, respec-
tively. The number of developed cysts was significantly (p<0.05)
less than that developed in the positive control group and mice
immunized with the adjuvant alone. The size of developed cysts
was variable and showed significant difference in mice receiving
30 and 90 pg of the antigen with the adjuvant (p<0.01 and
p<0.05, respectively) and 60 pg of the antigen without the adju-

vant (p<0.01) in comparison with the size of cysts developed in
the positive control group (Table 2).

In the other experimental groups immunized with preparation 2
(45°C), the immunization protocol conferred higher protection
and reduction rates, with absolute protection observed in mice
immunized with 60 and 90 pg of the antigen with the adjuvant.
The size of developed cysts was also significantly reduced
(p<0.01) in all mice receiving preparation 2 (45°C) in comparison
with that developed in the positive control group and mice
immunized with the adjuvant alone (Table 3).

Liver and renal function assessment is shown in Tables 4, 5, and
6. Non-significant differences (p>0.05) in biochemical parame-
ters were observed between the immunized mice and negative
control group.

The results of immunological parameters are shown in Table 7.
There was a negative correlation between number of cysts and
both immunological parameters, LTT (r=—0.0695) and anti-hy-
datid antibodly titers by IHT (r=0.1042).

DISCUSSION

Because the intermediate hosts for Echinococcus granulosus
including humans show little or no natural resistance to infection
with hydatid disease, many attempts have been made to stimu-
late the immune responses in murine models (13, 26, 30-32) and
sheep (33, 34) to develop immunity against hydatid infection. In
this study, we found that the subcutaneous injection of mice with

Table 2. Reduction rate of secondary hydatid cysts, protection rate, number and size of cysts in mice immunized with hydatid

antigens derived from protoscoleces exposed to 45 C° for 4 hours.

Experimental No. of infected No. of cysts Mean of cyst Protection Reduction
groups No. of mice mice (Mean=SD) sizexSD(mm) (%) of cysts (%)
Immunized with 6 6 0.26+0.19 0 94.62
30 pg plus (5.0£3.3) (p< 0.01)
adjuvant (p<0.05)
Immunized with 6 4 0.65+0.64 33.33 97.84
60 pg plus (2.0+3.09) NS
adjuvant (p<0.05)
Immunized with 4 2 0.28+0.17 50 98.92
90 pg plus (1+£1.41) (p<0.05)
adjuvant (p<0.05)
Immunized with 6 3 0.41+£0.44 50 95.52
30 pg (4.16+7.86) NS

(p<0.05)
Immunized with 6 4 0.21+0.15 33.33 96.41
60 pug (3.33+3.72) (p<0.01)

(p<0.05)
Immunized with 6 2 0.4+0.42 66.66 98.75
90 ug (1.16x2. 4) NS

(p<0.05)
Immunized with 6 6 153 0.43+0.48 0 725
adjuvant (25.5+12.75)
Positive control 4 4 372 0.42+0.5 0

(93+40.05)

NS: Non- significant (P > 0.05)
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Table 3. Reduction rate of secondary hydatid cysts, protection rate, nuber and size of cysts in mice immunized with partially
purified hydatid antigens, containing heat shock protein 70, derived from protoscoleces exposed to 45 C° for 4hours.

Experimental No. of infected No. of cysts Mean of cyst Protection Reduction
groups No. of mice mice (Mean=SD) sizexSD(mm) (%) of cysts(%)
Immunized with 5 1 3 0.1+0 80 99.35
30 pg plus (0.6+1.34) (p<0.01)
adjuvant (p<0.05)
Immunized with 6 0 0 0 100 100
60 pg plus (p<0.05) (p<0.01)
adjuvant
Immunized with 6 0 0 0 100 100
90 pg plus (p<0.05) (p<0.01)
adjuvant
Immunized with 5 4 11 0.15+0.07 20 97.63
30 pg (2.242.16) (p<0.01)

(p<0.05)
Immunized with 6 2 6 0.15+0.08 66.66 98.92
60 g (1.0+1.55) (p<0.01)

(p<0.05)
Immunized with 4 3 10 0.17+0.1 25 97.31
90 pg (2.5+1.73) (p<0.01)

(p<0.05)
Immunized with 6 6 153 0.43+0.48 0 72.5
adjuvant (25.5+12.75)
Positive control 4 4 372 0.42+0.5 0

(93+40.05)

Table 4. Biochemical parameters in the sera of mice immunized with hydatid antigens derived from protoscoleces exposed to 37 C°
for 4 hours.

Experimental groups ALT activity (IU/ml) AST activity (IU/ml) Blood urea (mg/dl)
Immunized with 38.23+15.1 67.21+£19.5 40.47+5.19
30 pg plus adjuvant NS NS NS
Immunized with 41.55+0.49 79.97+6.89 40.47+£5.19
60 pg plus adjuvant NS NS NS
Immunized with 25.49+8.4 74.73+£28.6 28.86+8.28
90 pg plus adjuvant NS NS NS
Immunized with 30 pg 40.16+23.2 76.29+£13.1 33.5+10.14

NS NS NS
Immunized with 60 pg 22.35+1.97 45.75+4.9 33.9+13.34

NS NS NS
Immunized with 90 pg 40.86+2.47 78.22+4.9 25.99+3.06

NS NS NS
Immunized with adjuvant 46.79+0.49 83.63+1.23 33.54+7.22
Negative control 39.89+5.2 83.28+8.3 31.2+2.6
NS: Non- significant (P > 0.05)

hydatid antigens derived from protoscoleces exposed to 37°C,  system to produce high levels of both protective and non-pro-

which is the normal physiological temperature of the hosts, con-
ferred no significant protection in mice challenged with 2000
viable protoscoleces. This might be due to the fact that the
protoscolex extract solution contains a mixture of T-independent
and -dependent antigens that can stimulate the host immune

tective immunoglobulins (35, 36). Baz et al. (37) have shown that
protoscolex somatic antigens induce the production of all class-
es and subclasses of immunoglobulins, except 19G3, in CD4+-
depleted mice. On the other hand, Dematteis et al. (27) have
shown that the sera of mice experimentally infected with viable
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Table 5. Biochemical parameters in the sera of mice immunized with hydatid antigens derived from protoscoleces exposed to 45 C°

for 4 hours.
Experimental groups ALT activity (IU/ml) AST activity (IU/ml) Blood urea (mg/dl)
Immunized with 51.21+0.98 92.88+25.2 34.22+4.7
30 pg plus adjuvant NS NS NS
Immunized with 49.93+6.4 84.86+10.9 35.34+12.7
60 pg plus adjuvant NS NS NS
Immunized with 39.98+7.2 81.36%0.5 37.44+8.3
90 pg plus adjuvant NS NS NS
Immunized with 30 pg 39.43+1.9 84.68+4.7 39.3+20.5
NS NS NS
Immunized with 60 ug 47.83+1.5 68.1+4.9 47.79+25.5
NS NS NS
Immunized with 90 pg 33.69+£10.6 79.1+2.7 38.62+11.5
NS NS NS
Immunized with adjuvant 46.79+0.49 83.63+1.23 33.54+7.22
Negative control 39.89+5.2 83.28+8.3 31.2+2.6
NS: Non- significant (P>0.05)

Table 6. Biochemical parameters in the sera of mice immunized with hydatid antigens derived from protoscoleces exposed to 45 C°

for 4 hours.
Experimental groups ALT activity (IU/ml) AST activity (IU/ml) Blood urea (mg/dl)
Immunized with 46.82+10.3 86.1+2.2 30.0+10.4
30 pg plus adjuvant NS NS NS
Immunized with 38.58+14.5 86.42+13.5 28.65+6.1
60 pg plus adjuvant NS NS NS
Immunized with 27.93+0.99 764715 33.2+3.9
90 pg plus adjuvant NS NS NS
Immunized with 30 pg 41.38+10.1 81.71+6.9 34.38+6.75
NS NS NS
Immunized with 60 ug 35.42+5.3 81.19+3.2 32.42+0.7
NS NS NS
Immunized with 90 ug 55.68+2.2 71.1£155 32.7+1.4
NS NS NS
Immunized with adjuvant 46.79+0.49 83.63+1.23 33.54+7.22
Negative control 39.89+5.2 83.28+8.3 31.2+£2.6
NS: Non- significant (P>0.05)

protoscoleces contain significant levels of immunoglobulins spe-
cific to the carbohydrate epitopes of protoscolex somatic anti-
gens that play a key role in the activation of the non-protective
TH2 arm of the immune response. Therefore, in spite of the
production of anti-hydatid antibodies and the relatively high
percentages of lymphocyte transformation in mice immunized
with preparation 1 (37°C), the animals showed low protection
rates because these immune elements may be non- protective.

This study revealed that mice immunized with 60 and 90 pg of
purified heat-shocked protoscolex antigens combined with the
adjuvant showed a 100% protection rate. Such high rates of pro-
tection and reduction in these groups may be explained by the

fact that protoscolex cells, like other eukaryotic cells, are
responding to elevated temperature by increasing the synthesis
of various proteins including heat shock proteins (38, 39). The
most striking example of this is Escherichia coli heat shock pro-
teins, which account for 1.6% of the total cell protein under
normal growth conditions and can accumulate to 15% of the
total protein after heat shock (38). The efficacy of hydatid anti-
gens derived from protoscoleces exposed to heat shock is relat-
ed to the synthesis of various proteins and heat shock proteins.
These proteins have been shown to induce the synthesis of
pro-inflammatory cytokines such as TNF alpha, interleukin-1,
interleukin-6, and interleukin-12; the release of nitric oxide and
C-C chemokines by macrophages, monocytes, and dendritic
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Table 7. Lymphocyte transformation test and anti-hydatid
antibody titer by indirect hemagglutination test results in
experimental mice

Experimental LTT IHT
groups percent titer
30 pg with adjuvant 15.035 4
Immunized with 60 pg with adjuvant 16.88 8
preparation 90 pg with adjuvant 11.57 8
1,37°C (crude) | 30 ug without adjuvant | 19.75 8
60 pg without adjuvant | 12.43 8
90 pg without adjuvant | 8.97 8
30 pg with adjuvant 21.05 16
Immunized with 60 pg with adjuvant 14.69 8
preparation 90 pg with adjuvant 9.76 8
145°C (crude) | 30 g without adjuvant | 24.61 16
60 pg without adjuvant | 23.83 4
90 pg without adjuvant | 10.99 4
30 pg with adjuvant 2451 8
Immunized with | 60 B9 with adjuvant 25.71 4
preparation 90 pg with adjuvant 18.39 4
2,45°C (purified) | 309 ug without adjuvant | 24.14 8
60 pg without adjuvant | 24.96 4
90 pg without adjuvant |  4.41 4
Immunized with 49 Negative
adjuvant alone
Negative control 475 | Negative
NS: Non- significant (P > 0.05)

cells (40); and the maturation of dendritic cells through the
induction of the upregulation of MHC I, MHC I, CD86, and
CD40 (18). Another important role of heat shock protein 70 is
that it acts as a CD40 ligand and binds to CD40 on dendritic cells
and macrophages, inducing the synthesis of interleukin-12,
which stimulates the development of the TH1 subset of lympho-
cytes and enhances TH1, CD8+ TC, and natural killer cells to
produce gamma interferon. Gamma interferon stimulates the
protective mechanisms of the immune system by inducing class
switching into IgG1 and IgG3; upregulating MHC |, MHC |I, and
co-stimulatory molecules on antigen-presenting cells; and
enhancing the microbicidal activity of phagocytes (41, 42).

Mice receiving the purified hydatid antigen containing heat
shock protein 70 showed more resistance than those immunized
with crude heat-shocked protoscolex antigens, which may be
due to the presence of many immunomodulators such as
T-independent antigens and major specific hydatid antigens
such as antigen B (120-160 KDa), which is an important immuno-
modulator and potent activator of the non-protective TH2 arm
of the immune response (43). High levels of this antigen,
because of its relatively large size, were removed during gel fil-

tration, and only those hydatid antigens, including antigen 5,
with a molecular weight of approximately 70 KDa were eluted in
same fractions with heat shock protein 70.

This study suggests that incubation of viable protoscoleces in
45°C for 4 h induces the overexpression of various antigens
including heat shock proteins, heat shock protein 70 in particu-
lar, which can be used as a vaccine candidate for protection
against hydatid infection in mice. Designing experiments to
study the efficacy of antigens prepared from heat-shocked pro-
toscoleces in the protection of other hosts such as sheep against
challenge infection with viable eggs or onchospheres of E. gran-
ulosus is recommended.
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Hatay, Burdur ve Kuzey Kibris Képeklerinde Leishmaniasisin
Seroprevalansi

Seroprevalance of Leishmaniasis in Dogs from Hatay and Burdur Provinces of Turkey

Northern Cyprus
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(074

Amag: Bu calismada, Hatay, Burdur ve Kuzey Kibris képeklerinde leishmaniasisin serolojik olarak arastinlmasi amaclanmistir.

Yontemler: Hatay'dan 124, Burdur'dan 49 ve Kuzey Kibris'tan 105 olmak Gzere toplam 278 kdpekten kan alinmistir. Serum érneklerinin dilus-
yonlar hazirlanarak indirek Floresan Antikor Teknigi (IFAT) ile Anti-Leishmania antikorlarinin varhigi arastinlmistir.

Bulgular: Hatay'dan bir (%0,8) ve Kuzey Kibris'tan iki (%1,9) olmak Uzere toplam ¢ képek (%1,1) seropozitif, yine Kuzey Kibristan bir kopek
(%0,4) stipheli pozitif bulunmustur. Burdur ilindeki tim képekler ise seronegatif olarak tespit edilmistir.

Sonug: Bu calisma, Hatay ve Burdur illerinde parazitin képeklerdeki yayginligi tizerine yapilan ilk arastirmadir. Hatay'da ve Kuzey Kibris'ta
saptanan seropozitiflikler parazitin bu bélgelerdeki varligini géstermekte ve elde edilen sonuglar hastaligin yayginhigi hakkindaki verilere
epidemiyolojik agidan katki saglamaktadir. Daha saglikli verilerin elde edilebilmesi icin, daha genis kdpek popllasyonlar ve vektér tatarcik-
lar Uzerinde arastirmalarin ylritilmesi faydali olacaktir. (Turkiye Parazitol Derg 2016; 40: 9-12).

Anahtar Kelimeler: Leishmania, Hatay, Burdur, Kuzey Kibris, Képek
Gelis Tarihi: 05.12.2014 Kabul Tarihi: 01.02.2016

ABSTRACT

Objective: This study aimed to investigate the seroprevalance of leishmaniasis in dogs from Hatay and Burdur provinces of Turkey and
Northern Cyprus.

Methods: Blood was collected from a total of 278 dogs, including 124 from Hatay, 49 from Burdur, and 105 from Northern Cyprus. Dilutions
of serum samples were prepared, and the presence of anti-Leishmania antibodies was investigated by indirect fluorescent antibody tech-
nique (IFAT).

Results: A total of three dogs were found to be seropositive (1.1%), one from Hatay (0.8%) and two from Northern Cyprus (1.9%). Also, one
dog (0.4%) from Northern Cyprus was found to be borderline positive. All dogs from Burdur have been identified as seronegative.
Conclusion: This is the first research on the seroprevalence of the parasite in dogs from Hatay and Burdur. The seropositivity detected in
dogs from Hatay and Northern Cyprus demonstrates the presence of the parasite in these regions, and obtained results contribute data on
the prevalence of the disease in an epidemiological manner. To obtain more reliable data, it will be useful to conduct studies on wider dog
populations and vector sandflies. (Turkiye Parazitol Derg 2016; 40: 9-12).
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GiRiS
Leishmaniosis; bircok omurgali konakta gérilen ve vektor disi

tatarciklar (Phlebotomus, Lutzomyia) tarafindan nakledilen zoo-
noz karakterli protozoer bir hastaliktir (1).

Geligmis ulkeler de dahil olmak Uzere tim dinyada 98 Ulkede
gorllmektedir. Farkli Leishmania tirleri tarafindan olusturulan
visseral, kutanodz ve mukakutanoz formlari bulunmaktadir.
Dinyada 310 milyon kisinin risk altinda oldugu, her yil yaklasik
300.000 yeni visseral leishmaniasis (VL) olgusunun gérildiugud ve
bunlarin 20.000'inin &limle sonuclandidi bildirilmektedir (2).

Turkiye ve Kibris'in da iginde bulundugu Akdeniz havzasi tlkele-
rinde, VL'e sebep olan tlrlin Leishmania infantum oldudu bildi-
rilmistir (3, 5). VL Turkiye'de ¢cogunlukla Ege ve Akdeniz bdlgele-
rinde gorilmekle birlikte hemen hemen bitin bdlgelerimizden
vakalar bildirilmistir (6, 7). Parazitin dogadaki rezervuarligini
kopekler yapmakta ve bu hayvanlarda goérilen hastaliga “Kanin
Leishmaniasis” (KanL) adi verilmektedir (1, 8). Hastaligin bir bol-
gede endemik veya sporadik olgularla devam etmesinde kdpek-
lerin dnemli roll oldugu gibi, hastaligin o bdlgedeki durumu
hakkinda da bilgi vermektedir (9, 10). Turkiye'deki KanL yayginli-
31 %1,45 ile %27,5 arasinda degismekte ve insan olgularindan
oldukea fazla oranlarda rastlanmaktadir (6, 11, 12).

KanL, klinik ve subklinik olarak seyretmektedir. Bazi endemik
bolgelerde seropozitif képeklerin %20-40 kadar parazitin
asemptomatik tasiyicisi durumundadir ve siklikla diger képek-
lere ve insanlara bulasta rol oynamaktadirlar (13). Klinik leish-
maniasisli kdpeklerde kaseksi, dermatit ve Ulserasyon, lokal ve
yaygin lenfadenopati, anoreksi, anemi, halsizlik ve keratokon-
juktivit gordldr (10). KanlL igin en iyi teshis yolu, klinik belirtiler
de dikkate alinarak, kemik iligi ve lenf yumrusundan hazirlanan
frotilerde etkenin direkt gorilmesidir. Ancak bazi durumlarda
enfekte hayvanlarda etken tespit edilememektedir. Bu neden-
le tanida, hizli ve pratik sonug veren ve spesifik anti-Leishmania
antikorlarin tespit eden serolojik testler ile Leishmania spp.
DNA'sinin Polimeraz Zincir Reaksiyonu (PZR) ile cogaltiimasi
esasina dayanan DNA tabanl tekniklerden yararlaniimaktadir
(14, 16). Serolojik olarak IFAT, ELISA, Direk Aglutinasyon Testi
(DAT) ve rK39 antijeninin hizli tani testi siklikla tercih edilmek-
tedir (5, 9, 17).

Her Leishmania tirinin farkl vektor, rezervuar konak ve cografik
dagilim gibi kendine 6zgi epidemiyolojik dzellikleri bulunmakta-
dir. VL saptanan herhangi bir bdlgede kontrol stratejilerinin

belirlenmesi icin kopeklerin serolojik ydntemlerle taranarak,
enfeksiyon oran ve dagilimlan belirlenmelidir (9, 18).

Bu calisma ile Hatay, Burdur ve Kuzey Kibris képeklerinde leishma-
niasisin yayginliginin serolojik olarak arastinlmasi amaclanmistir.

YONTEMLER

Calisma icin Hatay'dan 124, Burdur'dan 49 ve Kuzey Kibris'tan
105 olmak Uzere toplam 278 kdpekten kan alinmistir. Kibris'tan
alinan drnekler Gazimagusa (32), Girne (59) ve Lefkosa (14) ilcele-
rinden temin edilmistir.

Hayvanlarin yas ve cinsiyetleri kayit altina alinmis olup, yaslar
0-2/2-5/5-8/8 ve Uzeri olmak Uzere 4 kategoriye ayrilmistir.
incelenen kopeklerin %66,2'si (184) disi ve %33,8'i (94) erkek iken,
%49,3'U (137) 2-5 yas arasinda yer almaktadir (Tablo 1).

Kan &rneklerinin serumlari ayrilmis ve kullanilincaya kadar
-20°C'de saklanmigtir. Anti-Leishmania antikorlarinin arastinlmasi
amaciyla kopek serumlan IFAT ile incelenmistir. Testte antijen
olarak, laboratuvarimizda NNN besiyerinde kiltiri yapilan ve
10% FCS'li (Fetal Calf Serum) RPMI-1640 besiyerinde ¢odaltilan
Leishmania infantum (MON-1) suslan kullaniimistir. Bir haftalik
kultdr sonucu elde edilen promastigotlardan cukur lamlarin her
bir gdzline 10"ar pl. koyulmus ve oda isisinda kurumasi beklenmis-
tir. Daha 6nce caligilan, pozitif ve negatif oldugu bilinen serum
drnekleri de kontrol olarak kullanilmistir. incelenecek serum
ornekleri 1/16 dilisyondan baslayarak 1/2048'e kadar sulandiril-
mistir. Floresan isaretleme amaciyla 1/100 dilisyonda hazirlanmig
ticari konjugattan yararlanilmistir (rabbit anti-dog IgG fluorescein
isothiocyanate conjugate, Sigma). Lamelle kapatilan preparatlar
floresan mikroskobunda (Olympus CH-40) 40X objektifle deger-
lendirilmeye alinmistir. Sonuglar pozitif ve negatif referans serum-
larla kargilagtinlmig, antikor titresi 1/128 ve Uzeri olanlar pozitif,
1/64 olanlar ise sipheli pozitif olarak degerlendirilmistir.

BULGULAR

incelenen 278 kdpegin ticli (%1,1) pozitif, biri (%0,4) stipheli pozi-
tif olarak tespit edilmistir. Hatay'da %0,8 (1/124), Kibris'ta ise
%1,9 (2/105) oraninda pozitiflige rastlanirken, Burdur ilinde hig
pozitiflige rastlanmamustir. Yine Kibris'ta %0,95 (1/105) oraninda
sUpheli pozitiflik bulunmustur.

Hatay'daki pozitiflik 1/256 oraninda, Kibris'ta Girne ve
Gazimagusa ilcelerindeki pozitiflikler ise sirasiyla 1/128 ve 1/256
oranlarinda tespit edilmistir. Lefkosa ilcesinde de 1/64 oraninda
stpheli pozitiflige rastlanmistir (Tablo 2).

Tablo 1. Calismaya alinan képeklerin yas, cinsiyet ve bdlgelere gére dagilimi

Hatay Burdur Girne Gazimagusa Lefkosa Toplam (%)
Cinsiyet Disi 82 31 42 21 8 184 (66,2)
Erkek 42 18 17 " 6 94 (33,8)
Yas 0-2 12 5 - - - 17 (6,1)
2-5 57 27 21 24 8 137 (49,3)
5-8 31 13 25 4 77 (27,7)
8 ve + 24 4 13 2 47 (16,9)
Toplam 124 49 59 32 14 278
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Tablo 2. Seropozitif képeklerin bdlgelere gore dagilimi

Yer Cinsiyet Yas Titre
Girne Erkek 5-7 1/256
Gazimagusa Erkek 2-5 1/128
Lefkosa Disi 2-5 1/64
Hatay Disi 2-5 1/256

Pozitifligin cinsiyete gére dagilimina bakildiginda, ikisinin erkek
(Girne ve Gazimadusa), birinin disi (Hatay), stpheli &rnegdin
(Lefkosa) de disi kopege ait oldugu gorilmustir. Enfeksiyon yas
iligkisi incelendiginde, tg¢ képegdin 2-5 yas, birinin de 5-7 yas arasi
oldugu tespit edilmistir.

TARTISMA

Hatay (36° 15" Enlem, 36° 08" Boylam) Tirkiye'nin en glineyinde,
Akdeniz'in dogu ucunda yer almaktadir. Rakimi 85 metre, sicaklik
ortalamasi 18,1°C'dir. Genel olarak kislar ilik ve yadish, yazlar
sicak ve kurak gecer. Turkiye'nin yadish bolgeleri arasindadir ve
yagis ortalamasi 1109,3 Kg/m? kadardir. Burdur (37° 43’ Enlem ile
30° 17" Boylam) Akdeniz Bolgesinin karasal i¢ tarafinda, goller
yoresi icinde yer almaktadir. ilin rakimi 1025 metre olup, arazisi-
nin blylk kismi daglik ve engebelidir. Kis mevsimi sert ve kar
yagdisl, yaz mevsimi ise kurak ve sicak gegmektedir. Kuzey Kibris
(35° 12" Enlem, 33° 43’ Boylam) ise, Anadolu_yarimadasinin 65 km
glneyindeki Akdeniz'in en biyik G¢lincl adasi olan Kibris adasi-
nin kuzey kisminda yer almaktadir. Kuzey Kibris'ta tipik Akdeniz
iklimi yasanmakta, yazlar kuru ve sicak (ortalama 30°C), kiglar ise
yagish ve ilik gegmektedir (Ort. 10°C).

Kanl'de genellikle deride Ulserlesme, tirnaklarda uzama, kilo
kaybu, tiylerde dokilme ve matlagma, ates, halsizlik, keratokon-
juktivit, burun kanamasi ve lenfadenopati gibi semptomlar gorul-
mektedir. Ancak enfekte kdpeklerin yaklagik %30 kadarinin
asemptomatik olmasi (6, 19) ve bu belirtilerin diger bir¢ok hasta-
likta da gdrilmesi nedeniyle KanL prevalansi sadece klinik belir-
tilere gore saptanamamaktadir. Tani amaciyla oncelikle IFAT,
ELISA, DAT, rK39 hizli tani testi gibi serolojik ydontemlerin kullanil-
masi faydali olmaktadir (5, 9, 17). Bu ¢alismada da kullanilan
IFAT'in sensitivite ve spesifitesinin %100’e yakin ve guvenilir bir
test oldudu belirtiimektedir (6, 20). Serolojik yontemlerin kullanil-
masiyla, semptomatik ve asemptomatik tim enfekte kdpeklerin
tespiti mimkin olmakta ve hastaligin yayginhgi ile ilgili daha
saglikli veriler elde edilebilmektedir.

Hastaligin endemik oldugu Akdeniz'de KanL yayginhidina, vektor
populasyonlarinin varligi, nem, iklim ve kdpeklerin immunolojik
yaniti gibi ozelliklere badl olarak farkli bélgelerde farkl oranlarda
rastlanmaktadir. KanL enfeksiyonunun seroprevalansinin Akdeniz
ulkelerinde %10 civarinda oldugu bildiriimektedir (21). Turkiye'de
ise KanL yayginhigi serolojik olarak bir¢ok ilde arastinlmis ve yay-
ginh@in %1,45 ile %27,5 arasinda degistigi saptanmistir (11, 12)
KanL'nin ylksek oranlarda seyrettigi ayni bdlgelerde insan VL
olgulan daha diisiik oranlarda gériilmektedir. ispanya, italya,
Armavutluk, Fas, Cezayir, Tunus ve diger Akdeniz'e kiyisi olan lke-
lerde yillik VL vaka sayisi, ortalama 1,200-2,000 civarindadir (22).
Turkiye'de ise 1954-1964 yillar arasi 45, 1974-1980 yillan arasi 74
ve 1997-2000 yillar arasi 161 vaka kaydedilmistir (23). Kibris ada-

sinda 1990 yilinda L. infantum tarafindan olusturulan sporadik
kutandz leishmaniasis vakalar bildirilmistir (24). Guney Kibris'ta
képeklerde yapilan iki asamali serolojik bir aragtirmada %1,7 ve
%10 oranlarinda yayginlik tespit edilmistir (25). insan ve képekler
Uzerinde yUritilen bir bagka ¢alismada da insanlarda seropozitif-
lige rastlanmazken, képeklerdeki yayginligin %14,9-19,6 oldugu
ve Kibris'in bazi bdlgelerinde bu oranin %33'lere kadar ¢ciktigi
gorulmustar (5). Yakin zamanda Kuzey Kibris'ta 83 kdpek serolojik
ve molekiler yontemlerle incelenmis, %3,61 pozitiflik ve %15,66
oraninda slpheli pozitiflik tespit edilmistir (26). Calismamizda,
daha 6nce KanL enfeksiyonunun yayginhgi ile ilgili herhangi bir
calisma yapilmamis olan Hatay ilinde %0,8'lik seroporzitiflige rast-
lanirken, Burdur ilindeki tim ornekler negatif olarak tespit edil-
mistir. Kuzey Kibnis (%1,9) ve Hatay'da (%0,8) tespit edilen sero-
pozitiflikler daha dnceki ¢alismalara ve endemik bdlgelere gore
ylksek bir oran olmasa da parazitin bu bdlgelerdeki varligini
gbstermesi bakimindan énemlidir. Parazitle enfekte kdpeklerin
ortamda bulunmasi, enfeksiyonun insanlar ve hayvanlar arasin-
daki yayilimi agisindan énemli bir risk faktérdir. Leishmaniasis
yonlnden bir képegdin sinirda seropozitif olarak tespit edilmesi,
képegin parazitle kargilastigini ve enfeksiyonun hentiz gelismedi-
gini diusundirmekle birlikte, rezervuarlk acisindan énem arz
etmektedir.

Turkiye'de ve Kibris adasinda parazitin varliginin yaninda vektor-
lerinin de bulundugu bilinmektedir. Turkiye'de Akdeniz bdlge-
sinde yapilan calismalarda Phlebotomus syriacus, P. tobbi, P,
sergenti, P. papatasi, P. neglectus (18, 27, 28); Kuzey Kibris'ta da
P tobbi ve P. papatasi (26) turleri yaygin olarak gérilmektedir. Bu
durum, bu bélgelerde hastaligin her iki klinik tipinin de (VL, CL)
gorllebilecegdini ve etkenlerin genis populasyonlarn etkileyebile-
cegini gostermektedir.

Bir bolgede leishmaniasisin kdpeklerdeki yayginliginin belirlen-
mesi, o bdlgedeki insan enfeksiyonlarin en énemli belirleyicile-
rindendir. Vakalarin dnemli kisminin képeklerde asemptomatik
seyretmesinden dolayi, seropozitif kopeklerin tespiti ve tedavi
edilmesi gerekmektedir. Bununla birlikte, bu bélgelerde hastali-
gin belirtilerinden bir veya birkagini gosteren siipheli kisilerde
serolojik testlerin kullanilmasi da taniya yardimer olacaktir.

SONUC

Bu calismada elde edilen sonuglar, hastaligin yayilisi hakkindaki
verilere epidemiyolojik anlamda katki sagladigi distunilmekte-
dir. Hatay ve Kuzey Kibrista seropozitif képeklerin ve uygun
vektdr popllasyonlarninin varligi, bu bélgelerin insanlarda leish-
maniasis acisindan risk tasidigini gdstermektedir. Hastaligin
durumu hakkinda daha sadlikli verilerin elde edilebilmesi icin,
incelenecek kdpek sayisinin arttirilmasi ve vektor tatarciklar Gze-
rinde de yeni aragtirmalarin yapilmasi faydali olacaktir.

Etik Komite Onayi: Calisma daha 6nce elde edilen serumlar tzerinde
yapildidi igin etik kurul onayina gerek duyulmamistir.
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Prevalence of Ectoparasites of Indigenous Chickens From Dalahu

Region, Kermanshah Province, Iran

Iran’in Kirmangah Ilinin Dalahu Bolgesinde, Yerli Tavuklarda Ektoparazitlerin Yaygimlig

Mohammad Mirzaei', Omid Ghashghaei', Mohammad Yakhchali?

'Department of Pathobiology, Faculty of Veterinary Medicine, Shahid Bahonar University of Kerman, Kerman, Iran
2Department of Pathobiology, Urmia University Faculty of Veterinary Medicine, Urmia, Iran

ABSTRACT

Objective: Ectoparasitism is an important factor associated with the poor production of indigenous chickens. The present study was under-
taken to estimate the prevalence and ectoparasite diversity in indigenous chickens of the Dalahu region in the western part of Kermanshah
province, Iran.

Methods: A total of 600 indigenous chickens (250 roosters and 350 hens) were randomly examined for the presence of different ectopara-
sites over the period April to September 2011. Ectoparasites were collected from different parts of chicken body using a hand lens, magni-
fying glass, and flashlights. The samples were preserved in 70% alcohol and cleared in lactophenol.

Results: The overall prevalence of ectoparasites was 52.8% (66% hens and 34.4% roosters) (p<0.001). Mixed infestation was noted in 70.34%
of the chickens. The prevalence was significantly higher in young (66.3%) animals compared with older animals (39.33%) (p<0.001). Five
species of ectoparasites were identified: Menopon gallinae (35.3%), Menacanthus stramineus (26.7%), Argas persicus (19%), Dermanyssus
gallinae (11%), and Echidnophaga gallinacea (the “sticktight flea”) (8%).

Conclusion: The results of the present investigation reveal that ectoparasite infestation is prevalent in this area. Further studies are recommended to
evaluate the effects of the ectoparasites on indigenous chicken health and production in the region (Turkiye Parazitol Derg 2016; 40: 13-6).

Keywords: Prevalence, ectoparasite, indigenous chickens, Dalahu, Iran
Received: 19.02.2015 Accepted: 10.12.2015

oz

Amag: Ektoparazitler yerli tavuklarin Giretiminin azalmasina iliskin dnemli bir faktérdiir. Calisma iran’in bati bélgesinde yer alan Kermansah ili
Dalahu ilcesinde yerli tavuklarda Ektoparazitlerin prevalansini ve cesitliligini aragtirmaktadir.

Yéntemler: Bu calismada 2011 yili Nisan ile Eylul aylari icerisinde Dalahu yoresinde 600 adet yerli tavuk (250'si erkek ve 350'si disi) olmak tze-
re toplanmis ve farkli ektoparazitlerin varligi random olarak incelenmistir. Ektoparazitler tavuk viicutlarinin gesitli kisimlarindan Lenz, biyiteg
ve flashlights kullanarak toplanmistir. Ornekler %70'lik alkolde saklanmis ve laktofenolde seffaflastiriimistir.

Bulgular: Ektoparazitlerin toplam prevalensi %52,8 (%66,si disi tavuk ve %34,4 horoz) saptanmistir. Tavuklarin %70,34 karisik enfeksiyonlari
vardir Geng tavuklarda prevalens anlamli derecede yiksektir (%66,33), (p<0.001). Tavuklardan bes tir ektoparazit izole edilmistir; sirasi ile
Menopon galline (%35,3), Menacanthus stramineus (%26,7), Argas persicus (%19), Dermanyssus gallinae (%11), ve Echidnophaga gallinacea
(the “sticktight flea”) (%8).

Sonug: Bu arastirmanin sonuglar gésteriyor ki, ektoparazit enfeksiyon yayginhigi calisma bélgesinde yiiksektir. ilave calismalarin yapilmasi
tavsiye edilip, ektoparazitlerin etkileri yerli tavuklarin saglidi ve tretimi Gzerinde analiz edilmelidir (Turkiye Parazitol Derg 2016; 40: 13-6).
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INTRODUCTION

Indigenous chickens can be found in almost all households in
rural areas. They are considered as an important source of
income, besides providing a cheap source of protein in the form
of meat and eggs to rural people (1, 2). Several species of ecto-
parasites (e.g., flies, lice, mites, and ticks) can infest poultry (3).
Recently, a few studies were conducted on ectoparasites of
indigenous chicken in Iran. Eslami et al. (4) reported seven spe-
cies of ectoparasites in poultry in Golestan province, North Iran.
Radfar et al. (5) found three species of ectoparasites in free-
range backyard chickens in the Sistan region, Southeast Iran,
where the animals were infested with Argas persicus (16.94%),
Menopen gallinae (55.93%), and Menacanthus stramineus
(33.89%) (4, 5). Yakhchali et al. (6) reported the prevalence of the
poultry red mite (PMR) in layer farms in the Markazi province of
Iran. Ectoparasites can be found practically in all birds, where
they feed on their blood, feathers, skin, and scales. They may
cause a range of symptoms, including discomfort, irritation, loss
of plumage, stunted growth, reduced egg production and
hatchability, anemia, increased feed costs, elevated mortality,
and susceptibility to other infections (7-9). In addition, ectopara-

Figure 1. Map of sampling areas to investigate ectoparasites on
the poultry of Dalahu region, Kermanshah province, Iran

sites transmit several infectious diseases and serve as transport
or intermediate hosts for different helminthic parasites (10-11).
While lice generally feed on feathers, M. stramineus is known to
feed on blood and to carry the equine encephalomyelitis virus.
In contrast, Chlamydia psittaci, an intracellular bacterium caus-
ing psittacosis in birds, has been isolated from Menopon galli-
nae (12, 13). Furthermore, a number of other poultry diseases,
such as pasteurellosis, fowl pox, Newcastle disease, and in some
cases, Chlamydia, can be spread by some species of ectopara-
sites, especially ticks and mites (14). Dermanyssus gallinae has
been widely reported to transmit human and animal pathogens
(e.g., viruses and bacteria) and parasites (e.g., Hepatozoon) to
farmers and veterinarians (15). Therefore, poor management of
these parasites and limited accessibility to relevant resources
prevent efficient poultry production through output reduction
and the increasing risk of disease outbreaks (16, 17). Outbreaks
of ectoparasites can be controlled using good management,
control, and the treatment of poultry ectoparasites infestations.
The aim of this study was to determine the prevalence and spe-
cies diversity of ectoparasites in indigenous chickens in Dalahu
region in western Iran. In addition, information from this study
may be a guide to certain control measures, for instance, in the
case of cross-infections, whereby the control of parasites in one
host may help in eliminating the same parasite in another host.

MATERIALS AND METHODS

Study area

Dalahu county is located in Kermanshah province (34°28'N and
46°24'E) (Fig. 1). Dalahu has a moderate and mountainous cli-
mate, with an annual rainfall of 541 mm, a relatively humidity of
45%, and an average annual temperature of 21.4°C.

Samples and parasitological examination

During the course of the study from April to September 2011, a
total of 600 indigenous chickens were examined. At the beginning
of the study, the number of all indigenous chickens and their sex
(350 hens and 250 roosters) and age were recorded. They were
divided into two groups, namely young and old (Table 1). The
chickens were crossbred and fed with insects, grass seeds, and
waste products in the environment, and occasionally their diets
were supplemented with various grains.

Table 1. The prevalence of ectoparasites infestation based on age and sex in the examined poultry.

No of examined No of infested
Age poultry poultry Prevalence (%) 95% *Cl **P value
Young 300 199 66.33 60.68-71.67 P<0.001
Old 300 118 39.33 33.77-45.11
Total 600 317 52.8 48.75-56.89

No of examined No of infested
Sex poultry poultry Prevalence (%) 95% *Cl **P value
Female 350 231 66 60.8-70.95 P<0.001
Male 250 86 34.4 28.5-40.6
Total 600 317 52.8 48.75-56.89
*Cl denotes confidence interval.
**The P values were calculated by Chi square test.
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Table 2. Prevalence, predilection, and ectoparasite species diversity in the examined poultry.

Ectoparasite Species Common predilection site No of infested birds Prevalence (%)
Menopon gallinae feather shafts and below wings 12 353
Menacanthus stramineus cloaca, thigh and breast region 85 26.7
Argas persicus ventral abdominal area and below wings 60 19
Dermanyssus gallinae cloaca, wings and Breast 35 1"
Echidnophaga gallinacea comb, wattles and around the ears 25 8

An aerosol (ACI) was gently sprayed over the feathers and the
ectoparasites were collected after 5 min by shaking the indige-
nous chickens. The vent, cloacae, breast, comb, wattles, and ear
areas of the animals were inspected for fleas using a magnifying
glass and/or flashlights (5, 18). To collect lice, the head, neck,
wings, body surface, and cloacae were thoroughly examined
using a magnifying glass. To detect infestation with poultry red
mite (PRM), the animals were examined during the night hours (4).
Finally, the ectoparasites were preserved in 70% alcohol, cleared
in lactophenol, and mounted in Canada balsam on a slide. They
were identified according to their morphological characteristics
using key identification as described by Soulsby (19).

Statistical evaluation: A statistical analysis was undertaken
using the Chi-square test .Data was analyzed by SPSS software,
version 16, and p<0.05 was accepted as statistically significant.

RESULTS

Overall, 317 (52.8%) of the examined indigenous chickens were
found to be infested with different species of ectoparasites. The
highest infestation was found in young indigenous chickens
(66.33%, p<0.001). The infestation was significantly higher in
hens (66%) than in roosters (34.4%) (p<0.001) (Table 1).

The most prevalent species was Menopon gallinae from the feath-
er shafts and wings (35.3%), followed by M. stramineus from the
cloacae, thigh, and breast (26.7%), A. persicus from the ventral
abdominal areas and wings (19%), D. gallinae from the cloaca,
wings, and breast (11%), and Echidnophaga gallinacea from the
comb, wattles, and around the ears (8%) (Table 2). There was mixed
infestation in 70.34% with at least two species of ectopasites.

DISCUSSION

Poultry provide a valuable protein to the diets of people world-
wide and is an important source of egg production (20). Many
kinds and species of ectoparasites are known to infest chicken,
e.g., flies, lice, mite, and ticks. Ectoparasites damage feathers
and irritate and cause skin lesions, resulting in reduced perfor-
mance of old chickens and direct harm to young chicks (10).
Controlling ectoparasites in poultry flocks results in healthier and
more economically productive birds for the pleasure and benefit
of rural families (21). In the present study, the overall prevalence
was moderate in examined indigenous chickens, and indeed,
the prevalence of ectoparasites in indigenous chickens was
slightly lower than that reported in other studies from different
parts of the world, i.e., 95.8% in Kenya (22) and 88.4% in China
(23), while it was higher than that reported in Nigeria (41%) (14)
and Ethiopia (2.6%) (24). The differences may be due to pesticide

application, geographical distribution, climatic conditions, and
management systems. In addition, it might be associated with
the poor hygienic practice in rural regions, which creates a favor-
able environment for parasites and the free-range system, which
provides a more sustainable environment for the parasites (22,
25, 26). In this study, there were significant differences between
prevalence in the different age groups of the examined indige-
nous chickens. This is not in accordance with other researches in
Zimbabwe (2) and Nigeria (27), who reported that old indige-
nous chickens were more infested compared with younger ones.
The result of this study indicates that young chickens could be
more susceptible to parasitic infestation compared with old
ones. This disparity among the findings might be due the varia-
tions in the study methods, geo-climatic condition of the
research, immune response of the poultry to ectoparasitic infes-
tation, implemented methods of disease control, and/or preven-
tion and management systems applied (2, 22, 25).

The infestation was significantly higher in hens. This is not in
accordance with the work of Mungube et al. (26), who reported
a higher occurrence of ectoparasites infestation in roosters (26);
however, in Nigeria, hens had a higher infestation rate than
roosters (22, 28). One of the reasons could be the stationary
state of hens during the incubation of their eggs, which makes
them more susceptible to parasitic infestations. In addition,
roosters could transmit parasites during mating and the odor
that hens emit during incubation may attract parasites (22, 28).

The species diversity and prevalence were similar to those previ-
ously reported in other studies (2, 4, 5, 14, 29)

From the results of this work, it can be concluded that further
studies are needed to determine the direct and indirect eco-
nomic losses of ectoparasite infestation in the region.
Furthermore, the role of the ectoparasites on the outbreaks of
concurrent parasitic infection as well as on bacterial and viral
infections should be determined.
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Kayseri’de Periodontitis veya Gingivitisli Hastalarda 77ichomonas
tenax ve kntamoeba gingivalis’in Arastirlimasi

Investigation of £ntamoeba gingivalis and 1 richomonas tenax in Periodontitis or Gingivitis

Patients in Kayseri
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6z

Amag: Bu calismada periodontitis ve gingivitis hastalarinda E. gingivalis ve T. tenax yayginliginin arastirilmasi amaglanmustir.

Yoéntem: Calismamiza 107 periodontitis hastasi ve 68 gingivitis hastasi alinmistir. Agzinda tespit edilen mevcut mikrobiyal dental plaklar ka-
zinmis ve kazinan plak parcalari, icerisinde % 0,9 serum fizyolojik bulunan tiiplere konulmustur. Ornekler isik mikroskobu altinda incelenmistir.
Ayrica T. tenax igin ayni drnekten bir miktar da besiyerine ekilmis ve 37°C'de inkibe edilmistir.

Bulgular: Periodontitis hastalarinin 38'inde E. gingivalis, lUglinde T. tenax ve ikisinde hem E. gingivalis hem de T. tenax birlikte tespit edilmis-
tir. Gingivitis hastalarinin ise 22'sinde E. gingivalis, 2'sinde T. tenax, 1'inde ise E. gingivalis ve T. tenax birlikte bulunmustur.

Sonug: Calismamizda periodontitis ve gingivitis hastalarinda oral protozoonlar yiiksek oranda bulunmustur. Yeni yapilacak ¢alismalarla E. gingivalis
ve T. tenax prevalansinin belirlenmesi ve 6zellikle korunma prensiplerine uyulmasi gerektigi kanisindayiz (Turkiye Parazitol Derg 2016; 40: 17-21).

Anahtar Kelimeler: Entamoeba gingivalis, Trichomonas tenax, Periodontitis, Gingivitis
Gelig Tarihi: 03.06.2015 Kabul Tarihi: 11.12.2015

ABSTRACT

Objective: The aim of this study was to determine the prevalence of Entamoeba gingivalis and Trichomonas tenax in periodontitis and
gingivitis patients.

Methods: The study consisted of 107 periodontitis patients and 68 gingivitis patients. Bacterial plaque samples were collected with a
curette from the deepest pocket in each quadrant and placed into separate tubes containing sterile 0.9% saline solution. Samples were
examined at a magnification of X400 by light microscopy. Cultivation for T. tenax was performed using the same samples, and the cultures
were examined after 48 hours.

Results: E. gingivalis was present in the samples from 38 periodontitis patients, whereas T. tenax was present in samples from only 3 peri-
odontitis patients. Both E. gingivalis and T. tenax were found together in the samples from 2 periodontitis patients. In total, 22 and 2 gingi-
vitis patients were found to be infected with E. gingivalis and with T. tenax, respectively. Only 1 gingivitis patient was found to be infected
with both E. gingivalis and T. tenax.

Conclusion: In our study, oral protozoa were found in a high percentage in periodontitis and gingivitis patients. We believe that the prev-
alence of E. gingivalis and T. tenax should be determined via new studies and, in particular, the protection principles should be complied
with (Turkiye Parazitol Derg 2016; 40: 17-21).
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GiRiS

Uygun 1si ve nem orani, besin yodunlugu ve degisik basincta
oksijen iceren insan adzinda su, besin maddeleri, hava ve ellerde
bulunan mikroorganizmalar kolayca yerlesebilmektedir. Ayni
zamanda agiz ortaminin isisi 35-36°C olup iyi bir etlv gorevi de
gormektedir. Oral flora, 6zellikle bakteriler basta olmak lzere
cok sayida mantarlari ve virUsleri icermektedir. Bu bélgede flora-
nin bozulmasi veya patojen mikroorganizmalarnn Gremesi ile
enfeksiyonlar olugsmaktadir (1, 2). Agiz florasinin en yodun oldu-
Ju bdlge mikrobiyal dental plaktir. Mikrobiyal dental plagr dis
Uzerindeki mikroorganizmalar, 16kositler, 6l epitel hiicreleri ve
yiyecek artiklart olusturur (3).

Insan adiz boslugunda protozoonlardan, Entamoeba gingivalis ve
Trichomonas tenax yerlesmektedir. E. gingivalis insanda dental
plakta tanimlanan ilk amiptir. Bu amibin morfolojisi ve hareketi
Entamoeba histolytica'ya benzer, ancak kist formu yoktur. Trofozoiti
10-20 pm boyutlarinda olup ekto ve endoplazmasi birbirinden
ayirt edilebilir. Parazitin sitoplazmasinda besin vakuolleri arasinda
|6kositler gorllebilir. Lokositleri fagosite eden tek Entamoeba
tiridir (4). insan viicudunda yerlesen tic Trichomonas tiiriinden
biri olan T.tenax, insan adiz boslugunda yasayan tek kamcili proto-
zoondur. ik olarak dis tasinda tespit edilen bu kamcilinin da kist
formu yoktur. Trofozoiti, 6-10 um uzunlugunda, 4-8 um eninde
olup armut seklindedir. Ttenax adiz boslugundaki bakteriler,
6lmis hicreler ve digler arasindaki sikismig olan besin artiklar ile
beslenir. Parazitlerin en sik gézlenen bulas yolu oral temastir (4, 5).

Calismamizda periodontitis ve gingivitis hastalarinda E. gingiva-
lis ve T. tenax yayginliginin arastinimasi amaclanmistir. Ayrica
parazit gorilmesi ile cinsiyet, yas, sigara kullanimi, musluk suyu
kullanimi, egitim durumu, evdeki kisi sayisi, gelir durumu, ortak
dis fircasi kullanimi, sistemik hastaligin olup olmadigi ve dizenli
ilag kullanimi gibi bazi parametreler arasindaki iliskinin de arasti-
rilmasi amaclanmistir.

YONTEMLER

Calismaya, Erciyes Universitesi Dis Hekimligi Fakdiltesi
Periodontoloji poliklinigine miracaat eden; yaslar 19 ile 69 (yas
ortalamasi: 43,68+9,46) arasinda degisen 50'si (%46,7) erkek, 57'si
(%53,3) kadin toplam 107 periodontitis hastasi ve yaglar 17 ile 57
(yas ortalamasi:31,82+10,97) arasinda degisen 29'u (%42,6) erkek,
39'u (%57,4) kadin toplam 68 gingivitis hastasi alinmistir. Bu ¢alis-
ma icin, Erciyes Universitesi Tip Fakiiltesi Etik Kurulu 2014/633
nolu karar ile etik kurul raporu ve bu ¢alismaya katilan hastalar-
dan yazili hasta onami alinmistir.

Periodontitis hastalari; aproksimal bélgede 5-7 mm cep derinli-
gine sahip en az 2 disi bulunan ve radyografik olarak horizontal
kemik kaybina sahip bireylerden, gingivitis hastalar ise gingival

indeks (6) ve onu takiben alinan gingival kanama indeksi (7) kayt-
lart dogrultusunda tanisi konmus bireylerden olusturulmustur.

Kuret ve kretuar yardimiyla her kadrandaki en derin cepte bulu-
nan mevcut mikrobiyal dental plak uzaklastinlarak, icerisinde 0,5
mL serum fizyolojik bulunan eppendorf tiplere konulmus ve Tip
Fakiltesi Parazitoloji Anabilim Dali laboratuvarina ulastinlmistir.
Pastor pipeti yardimiyla her hastadan alinan érnekler 20 dk. 37°C
de inkibe edildikten sonra lam UGzerine bir damla drnek konulup
lamel kapatilarak isik mikroskobunda x400 biyiutmede E. gingi-
valis ve T. tenax agisindan incelenmistir. Ayrica ayni drnekten bir
miktar da tripticase-yeast extract-maltose (TYM) besiyerine (T.
tenax igin) ekilmis ve 37°C’'de inkibe edilmistir. Bu kiltirler
ekimden 48 saat sonra kontrol edilmistir. Bu iki ydntemden her-
hangi birinde pozitif ¢ikan hastalar T. tenax yéninden pozitif
olarak degerlendirilmistir. Ornekler E. gingivalis yéniinden sade-
ce direkt mikroskobi ile degerlendirilmistir.

Calismada parazit goérilmesi ile cinsiyet, yas, sigara kullanimi,
musluk suyu kullanimi, egitim durumu, evdeki kisi sayisi, gelir
durumu, ortak dis fircasi kullanimi, sistemik hastalidin olup olma-
digi ve dizenli ilag kullanimi arasindaki iligski de arastinlmistir.

istatistiksel Analiz

statistiksel degerlendirme igin, SPSS 16,0 (IBM Corporation, New
York, ABD) paket programi kullanilarak varyans analizi yapild..
Farkli gruplarin belirlenmesinde Post hoc testi olarak Tukey kulla-
nildi ve p<0.05 degerleri anlamli kabul edildi.

BULGULAR

Calismaya katilan 79 erkek hastanin 32'si (29'unda E. gingivalis,
2'sinde T. tenax, 1'inde ise E. gingivalis ve T. tenax birlikte), 96
kadin hastanin ise 36'si (31'inde E. gingivalis, 3'inde T. tenax, 2
E. gingivalis ve T. tenax) olmak utzere toplam 68 (%38,9) hasta E.
gingivalis ve/veya T. tenax agisindan pozitif bulunmustur.
Periodontitis ve gingivitisli hastalarda parazit gériilme oranlari
Tablo 1'de verilmistir.

107 periodontitis hastasinin 38'inde (%35,5) E. gingivalis (Sekil 1),
3'Unde (%2,8) T. tenax (Sekil 2a ve b) ve 2'sinde (%1,9) hem E.
gingivalis hem de T. tenax birlikte belirlenmistir. 68 gingivitis
hastasinin 22'sinde (%32,4) E. gingivalis, 2'sinde (%2,9) T. tenax,
1"inde (%1,5) ise E. gingivalis ve T. tenax birlikte bulunmustur
Yapilan istatistiksel analizde; kisilerin periodontitis ya da gingivi-
tisli olmalan ile parazit gorilme oranlan arasinda istatistiksel
olarak anlaml bir fark bulunmamigtir (E. gingivalis F: 0.226, p:
0.635, T. tenax F: 0.006, p: 0.936).

Parazit gorllmesi (E. gingivalis ve/veya T. tenax) ile cinsiyet, yas,
sigara kullanimi, musluk suyu kullanimi, egitim durumu, evdeki kisi
sayisi, gelir durumu, ortak dis firgasi kullanimi, sistemik hastaligin

Tablo 1. Periodontitis ve gingivitisli hastalarda parazit gorilme oranlari

E. gingivalis T. tenax E. gingivalis+T. tenax Toplam
Hastalar n (%) n (%) n (%) n (%)
Periodontitis (n: 107) 38 (35,5) 3(2,8) 21,9 43 (40,2)
Gingivitis (n: 68) 22 (32,4) 22,9 1(1,5) 25 (36,8)
Toplam (n: 175) 60 (34,3) 529 3(1,7) 68 (38,9)
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Sekil 1. Entamoeba gingivalis trofozoitleri. Direkt baki, x400 biylitme

Sekil 2. Trichomonas tenax trofozoitleri. A- Direkt baki, x400 buylutme, B- Kiltirden hazirlanmig ek, x1000 biyitme

olup olmadidi ve dizenli ilag kullanimi gibi bazi parametreler ara-
sindaki iligki ve istatistiksel degerlendirme Tablo 2'de verilmistir.

Calismada; Tablo 2'deki parametreler ile parazit gérilmesi ara-
sindaki iligki arastinlmig ve istatistiksel olarak anlamli iligkinin
olmadigi gérilmustir (p>0,05).

Calismada T. tenax'in tanisinda hem direkt baki hem de kiltir
yontemi kullanilmistir. T. tenax pozitif tespit edilen 8 hastadan 6'si
hem direkt baki hem de kiltirde pozitif bulunurken 2'si sadece
kultirde pozitif bulunmustur.

TARTISMA

insandan insana direkt temasla, dpiismekle veya ortak kullanilan
catal, kasik, bardak gibi esyalarla bulasan bu protozoonlar,
saglikl kisilere oranla, dis ve dis eti hastaligina sahip kisilerde
daha sik gorilmektedir (1, 4, 5). Saglikl kisilerde de gérilmesi bu
parazitlerin patojen oldugu duslncesini tartismali hale getirmis,
cogu uzmanca da apatojen olarak tanimlanmstir (1, 2, 4, 5).

Bazi arastirmacilar tarafindan Robinson besiyerinde E.gingiva-
lis'in iyi Gremedigi bildirildigi (8) icin bu calismada ilgili besiyer-

ine ekim yapilmamis ve bu parazit agisindan sadece mikroskobik
degerlendirme yapilmistir. Ayni zamanda direkt mikroskobi ile
kiyaslandiginda, boyama yontemlerinin daha distk duyarliliga
sahip olmasi ve dederlendirilmenin daha uzun strmesi gibi deza-
vantajlardan dolayi (4, 8) bu caligmada 6mekler boyanmadan
degerlendirilmistir. Calismamizda direkt baki ile T. tenax agisin-
dan negatif tespit edilen 2 hasta kultirde pozitif olarak deger-
lendirilmistir. Parazitin tanisinda TYM kdltdr yénteminin kullanil-
masinin duyarlihdr arttiracagi kanaatindeyiz.

Yapilan prevalans ¢alismalarinda; Mahdi ve Al-saeed (9), hasta gru-
bunda %8,4, kontrol grubunda ise %4,2 oraninda T. tenax tespit
ettiklerini bildirmiglerdir. Ayrica direkt bakida negatif ¢ikan 9 hasta-
nin kiltirde pozitif olarak belirlendigini de vurgulamiglardir. Huang
ve ark. (10), &grenciler Uzerinde yaptiklan bir calismada %28,3 ora-
ninda E. gingivalis tespit ettiklerini bildirmislerdir. Ghabanchi ve
ark. (11), periodontal hastaligi olan kisilerde %12 oraninda E. gingi-
valis, %6 oraninda ise T. tenax tespit ettiklerini bildirmiglerdir. Athari
ve ark. (12), hasta grubunda %20,6, kontrol grubunda ise %1,9
oraninda T. tenax tespit ettiklerini bildirmiglerdir. Ayni zamanda
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Tablo 2. Bazi parametreler ile parazit gorilmesi arasindaki iligki

Istatistik Pozitif | Negatif |istatistik
Parametreler n (%) n(%) p
Cinsiyet Erkek (n: 79) 32(40,5) | 47(59,5) | 0,685
Kadin (n: 96) 36 (37,5 | 60(62,5)
Yas 17-30 (n: 40) 13(32,5)| 27(67,5) | 0,387
31-40 (n: 61) 26 (42,6) | 35(57,4)
41-50 (n: 41) 19 (46,3) | 22 (53,7)
51< (n: 33) 10 (30,3) | 23 (69,7)
Sigara kullanimi | Var (n: 55) 23(41,8)| 32(58,2) | 0,586
Yok (n: 120) 45(37,5) | 75 (62,5)
Musluk suyu Var (n:162) 66 (40,7) | 96 (59,3) | 0,071
ullanim Yok (n:13) 2(154) | 1184,6)
Egitim durumu | Gitmemis (n: 2) 1(50) 1(50) 0,984
ik (n: 72) 27 (37,5) | 45 (62,5)
Orta (n: 14) 5@357) | 9643
Lise (n: 43) 18 (41,9) | 25(58,1)
Universite (n: 44) | 17 (38,6) | 27 (61,4)
Evdeki kigi sayisi | 2> (n: 13) 4308 | 21692 | 0,113
3-4 (n: 96) 44 (45,8) | 52 (54,2)
5< (n: 66) 20(30,3) | 46 (69,7)
Ortak dig fircasi | Var (n: 5) 3(60) 2 (40) 0,325
kullanim Yok (n:170) | 65(382) | 105 (618)
Sistemik hastalik | Var (n: 60) 25(@41,7)| 35(58,3) | 0,582
Yok (n: 115) 43 (37,4)| 72 (62,6)
Duzenli ilag Var (n: 53) 24 (45,3) | 29 (54,7) | 0,250
kullanim Yok(n:122) | 44(36,1)] 78 (639)

PCR yontemi ile direkt baki ve Giemsa boyama yéntemlerini karsi-
lagtirdiklar galismalarinda PCR ydnteminin daha duyarli oldugunu
da vurgulamiglardir. Goa ve ark. (13), periodontal hastaligi olan
kisilerde %27.5 oraninda E. gingivalis tespit ettiklerini bildirmisler-
dir. Bonner ve ark. (14), molekiler yontemlerle yaptiklar calismada
periodontal hastaligi olan kisilerde %80,6, kontrol grubunda ise
%33,3 oraninda pozitiflik belirlediklerini bildirmiglerdir.

Turkiye'de yapilan sinirli sayidaki calismalarda ise; Bardak ve ark.
(1), gingivitis ya da periodontitis saptanan hastalarin %29'unda E.
gingivalis, %2'sinde T. tenax tespit ettiklerini bildirmislerdir.
Celiksdz ve ark. (15), mikrobial dental plaktaki E. gingivalis ve
T. tenax yogunlugunu arastirmak icin yaptiklarn calismada 41 has-
tadan 78 mikrobial dental plak &rnegi aldiklarini ve bu érnekler-
den 27'sinde (%34,7) E. gingivalis’e, 1'inde (%1,2) T. tenax’a
rastladiklanini bildirmislerdir. Ozcelik ve ark. (8), 220 hasta (izerin-
de yaptiklan calismada %21,8 E. gingivalis, %1 T. tenax ile enfek-
te hasta tespit ettiklerini, drneklerin %3,6'sinda ise E. gingivalis
ve T. tenax’i birlikte saptadiklarini bildirmislerdir. Abualgomsaan
ve ark. (16), ise hasta grubunda %21,2, kontrol grubun da ise
%7,7 oraninda oral protozoonlari rapor etmislerdir.

Calismamizda hasta grubunda %38,9 oranda pozitiflik tespit
edilmistir. Elde edilen bu verinin Tirkiye'de yapilan diger calis-
malarda elde edilen verilerle benzer oldugu gorilmustdr. Kontrol
grubunun olmamasi ve kiyaslamanin yapilamamasi ¢calismamizin
bir kisithligidir. Fakat bu yiksek oran periodontitis ve gingivitisli
hastalarda bu parazitlerin de arastinlmasi gerektigini akla getir-
mektedir.

Calismamizda cinsiyet ve parazit gorilmesi arasinda istatistiksel
olarak anlamli bir farkin olmadidi tespit edilmistir. Yapilan bircok
calismada da cinsiyet ile parazit gorilme arasinda istatistiksel
olarak anlamli bir fark bildirilmemistir (8, 15, 16).

Yas ile parazit gérilmesi arasindaki iligkiyi ortaya koyan cesitli
calismalarda bazi tezatliklar bulunmaktadir. Yagin ilerlemesi sonu-
cu agiz hijyenini korumanin gliclesmesi nedeniyle yasllarda E.
gingivalis'e daha sik rastlanabilecedini bildiren ¢aligmalar bulun-
maktadir (8). Farkli bazi calismalarda ise parazitlere en sik 5-10 yas
grubunda rastlanabilecedi, yas ile birlikte insidansin azaldigi bil-
dirilmektedir (17). Mahdi ve Al-saeed (9), Enfeksiyon sikliginin en
cok 6-10 yas grubunda, en az ise 11-20 yas grubunda oldugunu
bildirmislerdir. Yapilan baska bir calismada T. tenax'in bulyuk
cocuklarda kiglklere gére daha sik olarak bulundugu bildirilirken
T tenax'in gorllme sikh@inin yas ilerledikce arttigi ve saglikli agiz-
larda da bulunabilecegdi belirtilmistir (18). Calismamizda ise para-
zit gorilmesi ile yas arasinda herhangi bir iligki saptanmamigtir.

Calismamizda sigara kullanan bireylerde parazitin ytksek oranda
gorlldigu, fakat bu oranin istatistiksel olarak anlamli olmadig
tespit edilmistir. Yapilan benzer ¢alismalarda da sigara kullanimi
ile parazit gérilme oraninin artudi fakat aradaki farkin anlamli
olmadigr bildirilmistir (8, 10, 15). Calismamizda musluk suyu kul-
lanan hastalarda kullanmayanlara gore yiksek pozitiflik gorilmus
fakat musluk suyu kullanmayan hasta sayisinin az olmasi bu ¢alig-
madaki kisithliklardan biridir. Yapilan diger ¢alismalarda ise bu tir
bir veri bulunmamaktadir. Ortak dis fircasi kullanan hastalarda
kullanmayanlara goére daha ylksek oranda parazit gorilmis
olmakla birlikte, ortak dis fircasi kullanan sadece 5 hastamizin
olmasi bu calismanin bir diger kisitliigini olusturmaktadir. Yapilan
diger calismalarda yine bu tir bir veri bulunmamaktadir. Evdeki
kisi sayisi ve egitim durumu ile parazit goérilmesi arasindaki iligki
de arastinlmig fakat istatistiksel olarak anlamli bir iligki saptanma-
mistir. Yapilan diger calismalarda yine bu tir bir veri bulunma-
maktadir. Calismamizda ayni zamanda sistemik hastaligi olan
hastalarda veya duzenli ilag kullanan hastalarda parazitin daha
ylksek oranda goértldigu fakat aradaki farkin istatistiksel olarak
anlamli olmadigi saptanmistir. Ozcelik ve arkadaslarinin (6) yap-
mig olduklar bir ¢alismada; sistemik hastalik varlidi ile parazit
gorllmesi arasinda anlamli bir iligkinin olmadigr bildirilmistir.

Sonug olarak; epidemiyolojisi ve patojenitesi hakkinda fazla bilgi
bulunmayan bu protozoonlarin agiz hastaliklar ile olan iliskisinin
ortaya konulabilmesi, agiz ve dis saghgr bakimi kéti olan toplu-
mumuzda yeni yapilacak calismalarla prevalansin belirlenmesi
ayrica korunma ve kontrol yéntemlerinin gelistirilmesi gerektigi
kanisindayiz.

Etik Komite Onayi: Bu calisma icin Erciyes Universitesi Tip
Fakdltesi Etik Kurulu'ndan etik kurul onayi alinmigtir (2014/633).
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Ozgiin Aragtrma / Original Investigation

Diskida Giardia intestinalis Tamsinda Uc Yontemin (Mikroskobik
Inceleme, Direkt Fluoresan Antikor Testi, Immunokromatografik
Yontem) Karsilasurmali Olarak Degerlendirilmesi.

Comparative Evaluation of Three Methods (Microscopic Examination, Direct Fluor
Antibody Assay, and Immunochromatographic Method) for the Diagnosis of Giardia
intestinalis From Stool Specimens

Senem Yaman Karadam, Sema Ertug, Hatice Ertabaklar
Adnan Menderes Universitesi, Parazitoloji Anabilim Dali, Aydin, Tiirkiye

oz

Amag: Bu calismanin amaci G. intestinalis tanisinda siklikla kullanilan direkt mikroskobik inceleme ile Direkt Floresan Antikor Testi (DFA) ve
Immunokromatografik ydntem (IK) testlerinin paraziti saptama agisindan birbirine olan Gstiinligunl arastirmaktir.

Yéntemler: Calismaya parazit arastirnlmasi amaciyla laboratuvarimiza génderilen digki érneklerinden nativ-Lugol ve/veya formol-etil asetat
coktlrme yontemi ile G. intestinalis saptanan 25 érnek ve kontrol grubu olarak parazit saptanmayan 25 6rnek dahil edilmistir. Digkilarin
mikroskobik incelemeleri yapildiktan sonra, DFA ve IK yontemleri ile ¢alisiimak tizere -20°C'de saklanmistir. Saklanan diskilar DFA (CelLabs,
Crypto/Giardia-Cel IF) ve IK (RIDA QUICK, Cryptosporidium/Giardia Combi Dipstick) testleri ile Uretici firmalarin énerileri dogrultusunda
calisilmistir. Calismamiz igin etik komite onayi ve hasta onami gerekmemistir.

Bulgular: Calismamizda direkt mikroskobi ile G. intestinalis saptanan 25 digkinin tamaminda DFA ile parazit gérilmustir. IK yontemi ile 24
diskida parazite 6zgii bant saptanirken, bir diskida saptanamamistir. Kontrol grubundaki G. intestinalis saptanmamis olan 25 diskinin tama-
minda hem DFA hem de IK yontemi ile parazit saptanmamustir.

Sonug: Sonug olarak, G. intestinalis tanisinda mikroskobik baki referans olarak alindiginda DFA'nin ézgilliik ve duyarliiginin %100, IK'in
duyarliliginin %96, 6zgulligunin ise %100 oldugu belirlenmistir (Turkiye Parazitol Derg 2016, 40: 22-5).

Anahtar Kelimeler: Giardia intestinalis, Direkt Mikroskobik inceleme, Direkt floresan antikor testi (DFA), immunokromatografik yontem (IK)
Gelig Tarihi: 18.06.2015 Kabul Tarihi: 18.12.2015

ABSTRACT

Objective: The aim of this study was to compare direct microscopic examination, direct fluorescent antibody assay (DFA), and the immuno-
chromatographic method (IK) and identify the best suitable method for the diagnosis of Giardia intestinalis.

Methods: In this study, 25 stool samples that had been diagnosed as being infected with G. intestinalis using the native-Lugol and/or
formol-ethyl acetate concentration method and 25 non-parasite-infected samples (the control group) were examined. After microscopic
examination of stools, they were kept at —20°C for examination using DFA and IK. Stool samples were studied using DFA (Cel.Labs, Crypto/
Giardia-Cel IF) and IK (RIDA QUICK, Cryptosporidium/Giardia Combi Dipstick), as per the manufacturers’ instructions.

Results: In our study, using the DFA method, parasites were detected in all 25 stool samples in which G. intestinalis was diagnosed by direct
microscopic examination. Using the IK method, a particular band indicative of the parasite was detected in 24 samples. No parasites were
detected in all 25 samples in the control group.

Conclusion: Thus, when direct microscopic examination is taken as reference, the senstivity and specificity of DFA for the diagnosis of G. in-
testinalis were found to be 100% each, while those of IK were found to be 96% and 100%, respectively (Turkiye Parazitol Derg 2016; 40: 22-5).

Keywords: Giardia intestinalis, direct microscopic examination, direct fluorescent antibody assay (DFA), immunochromatographic method (IK)
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GiRiS

Giardia intestinalis (G. intestinalis)'in neden oldugu giardiosis tim
diinyada ve &zellikle de gelismekte olan Ulkelerde en sik rastla-
nan protozoon hastaligi olarak bildirilmektedir. Endistriyel tlke-
lerde %2-5 arasinda, gelismekte olan Ulkelerde %20-30'a varan
oranlarda yayilis gosterdigi belirtilmektedir. Ozellikle cocuklarda
ylksek oranda goruldigu ve uzun sireli ishallere bagdli beslenme
bozuklugu ve gelisme geriligine neden oldugu ifade edilmekte-
dir (1-2). Ulkemizde de son yillarda yapilan calismalar incelendi-
ginde farkli bdlgelerde 9%0,8'den %54,8'e kadar degisebilen
oranlar bildirilmistir (3-6). Yapilan genis capli bir calismada 85707
digski degerlendirilmis ve parazit saptanan olgular icerisinde en sik
g6riilen parazitin, %40 oraninda G. intestinalis oldugu belirtilmis-
tir (7). Ulkemizde yapilan benzer bir calismada diski drneklerinde
%12.28 oraninda G. intestinalis saptandid, saptanan oranlar bol-
gelere gére degerlendirildiginde; ic Anadolu Bélgesi'nde %11,1,
Dogu Anadolu Bdlgesi'nde %7,3, Karadeniz Bolgesi'nde %9,9
Marmara Bélgesi'nde %7,8, Ege Bdlgesi'nde %11,6, Glney Dogu
Anadolu Bdlgesi'nde %28,0, Akdeniz Bodlgesi'nde %10,2 oranla-
rinda oldugdu ifade edilmistir. Bu durumda, giardiosisin yurdumuz-
da en yiksek olarak saptandigi bdlgenin Giney Dogu Anadolu
Bélgesi oldugu belirtilmistir (8).

Diger enfeksiyon hastaliklarinda da oldugu gibi Giardia enfeksi-
yonununda tedavinin ilk adiminin dodru tani koymak oldugu
bilinmektedir. Giardiosis'in etiyolojik tanisinda diskida veya duo-
denum sivisinda etkensel tani ve indirekt tani ydntemlerinin kulla-
nildigr ifade edilmektedir. Etkensel tanida nativ-lugol yontemi ile
direkt baki, coklagtirma yéntemleri, boyama ydntemleri ve kiltir
yéntemlerinin kullanilabilecegi belirtilmektedir. indirekt tani yon-
temlerinin ise hastanin kaninda G. intestinalis’e karsl olusmus
antikorlar veya digkida parazitin antijenlerini gostermeye yonelik
yapilabilecegi ifade edilmektedir. Diski 6reklerinde G. intestina-
lis antijenlerinin saptanmasi icin kabul géren yéntemlerin enzyme
linked immonosorbant assay (ELISA), direkt floresan antikor testi
(DFA) ve immunokromotografik yontem (IK) oldugu bildiriimekte-
dir (9). Giardiosis tanisinda kullanilan bu yéntemlerin ve &zellikle
IK'nin duyarlilik, 6zgllik ve rutin kullanima uygunluguyla ilgili cok
fazla calisma bulunmamaktadir. Calismamizda digki drneklerinden
G. intestinalis saptanmasinda, direkt ve ¢oktirme yontemi sonra-
st nativ-lugol mikroskobik baki ile DFA ve IK yéntemlerinin karsi-
lastirmali olarak degerlendiriimesi amaglanmistir.

YONTEMLER

Bu calismada Adnan Menderes Universitesi Tip Fakiiltesi
Parazitoloji Laboratuvari'na Ocak 2011- agustos 2011 tarihleri

Tablo 1. Caligilan testlerin sonuclari ve maliyetleri

arasinda, parazit arastinlmasi amaciyla diger kliniklerden gén-
derilen digki érnekleri calisma materyali olarak kullanilmistir. Bu
amacgla, servislere birakilan ve laboratuvarimiz numune alma
boliminden olgulara verilen agzi siki kapakl diski toplama
kaplarina, olgularin bir ceviz buyukligindeki digskiyr koyup
yarim saat icerisinde laboratuvara ulastirmasi istenmistir.
Laboratuvarimiza génderilen diski drneklerinden dnce nativ-lu-
gol ve formol-etil asetat ¢oktirme yéntemi ile parazit aranmasi
yapilmistir (10). Olgu grubu olarak digkisinda sadece G. intesti-
nalis saptanan 25 ve kontrol grubu olarak parazit saptanmayan
25 drnek calismaya dahil edilmistir. Bu yontemlerin her birinin
hasta bagl maliyetleri de hesaplanmistir. Digkilarin mikroskobik
incelemeleri yapildiktan sonra, DFA ve IK yontemleri ile calisil-
mak Uzere -20 °C'de saklanmistir. Saklanan digkilar Cellabs,
Crypto/Giardia-Cel IF) ve (RIDA QUICK, Cryptosporidium/
Giardia Combi Dipstick) testleri ile Uretici firmalarin énerileri
dogrultusunda caligilmistir. Calismamizda mikroskobik incele-
me referans ydntem olarak kabul edilerek, DFA ve IK yontemle-
rinin duyarllik ve 6zgulligu hesaplanmistir.

Testlerin calgildigr Agustos 2011 tarihinde, kullanilan yéntemle-
rin maliyetleri sirasiyla DFA (Cellabs, Crypto/Giardia-Cel IF) igin
50 lik ambalaj kit birim fiyati 11 euro (25,50 TL); IK (Rida Quick,
Cryptosporidium /Giardia Combi Dipstick) 25 lik ambalaj kit
birim fiyati 5,50 euro (12,80 TL) olarak hesaplanmistir. Nativ-lugol
ve formol etil asetat ¢oktirme yénteminin birim maliyeti ise 1.50
TL olarak hesaplanmistir (Tablo 1).

BULGULAR

Calisma kapsamindaki olgu grubunu olusturan 25 &6rnegdin
11inin (%44) erkek 14'Gnin (%56) kadin ve yaglarinin 2 ile 74 yas
arasl, kontrol grubunu olusturan 25 6rnegin 11'inin (%44) erkek
14'Gnun (%56) kadin ve yaslaninin 1 ile 71 yas arasi olgulara ait
oldugu belirlenmistir. Caligmamiza alinan olgu ve kontrol gru-
bundaki olgularin higbirisinin diskisinda t¢ yéntemle de bagka
bir parazite rastlanmamigtir. Calismamizda nativ-lugol ve/veya
formol-etil asetat ¢oktlirme ydntemi ile G. intestinalis saptanan
25 diskinin tamaminda DFA ile bu parazit gorllmustir. Digki
orneklerinin tamaminda DFA’da ve IK'da Cryptosporidium goril-
memistir. Yirmi dort diskida IK yéntemi ile G. intestinalis’e 6zgi
bant saptanirken, bir diskida saptanamamistir. Kontrol grubun-
daki G. intestinalis saptanmamig olan 25 diskinin tamaminda
hem DFA hem de IK yéntemi ile G. intestinalis saptanmamistir.

G. intestinalis tanisinda mikroskobik baki referans olarak alindi-
ginda DFA'nin 6zgullik ve duyarliiginin %100, IK'in duyarliligimin
%96, 6zgulluglinin ise %100 oldugu belirlenmistir (Tablo 1).

OLGU GRUBU KONTROL GRUBU
G. intestinalis | G. intestinalis G. intestinalis | G. intestinalis . Birim
Sayl | saptanan | saptanmayan | Sayi saptanan saptanmayan Duyarlilik | Ozgiillik | maliyet
Direkt 25 25 - 25 - 25 Referans | Referans 1.50 TL
Mikroskobi Test Test
DFA 25 25 - 25 - 25 %100 %100 2550 TL
iK 25 24 1 25 - 25 %96 %100 | 12.80 TL
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G. intestinalis'in neden oldudu giardiosisin dinya capinda en yay-
gin gorilen protozoon enfeksiyonlarindan birisi oldugu bilinmek-
tedir (1). Digki incelemelerinin tim diger bagirsak protozoonlarinda
oldugu gibi giardiosis tanisinda da yaygin olarak kullanilan ve ilk
bagvurulan yontemlerden biri oldudu ifade edilmektedir (11, 12).

Bu calismada giardiosis tanisi icin mikroskobik baki ydntemlerine
alternatif olabilecek DFA ve IK yontemleri karsilastirmali olarak
degerlendirilmis, en uygun ydntem saptanmaya calisiimistir.
Giardiosisde farkli tani yéntemlerinin kullanima uygunlugu ile
ilgili literatirde kisith sayida ¢alisma bulunmaktadir.

Kustimur ve ark., yaptiklar calismada DFA yénteminin protozoon
enfeksiyonlarinin tanisinda pratik ve yararli oldugunu, rutin labo-
ratuvarlarda kullanilabilecegdini belirtmislerdir (13). Dogruman Al
ve ark, G. intestinalis’in rutin tanisinda DFA ile ELISA ve DFA ile
Trichrom boyama ydntemleri arasinda anlamli bir fark olmadigini
bildirmiglerdir (14).

Uyar ve Taylan Ozkan, G. intestinalis ve diger protozoonlarin tanisi-
nin genellikle direkt mikroskobik baki ile yapildigini, bunun ucuz
oldugunu ancak o&zellikle coklastirma yontemleri ile hazirlanan
mikroskobik bakilarin zahmetli ve dederlendirilmesi kalifiye perso-
nel gerektiren yontemler oldugu yogun emek ve deneyimli perso-
nel gerektirdigini, antijen saptama yéntemlerinin (DFA, EIA, hizli
tani testleri) hizli oldugunu ve deneyimli personel gerektirmedigini
ve protozoonlarin tanisinda kullanigh oldugunu belirtmiglerdir (15).
Aziz ve ark, G. intestinalis'in tanisinda DFA gibi imminolojik yon-
temlerin geleneksel mikroskobik yontemlere gére daha duyarls,
kullanigli, hizli ve daha ekonomik oldugunu vurgulamiglardir (16).

Zimmerman ve Needham, G. intestinalis'in tanisi icin DFA'nin
duyarlihigini %100, 6zgulliguni ise %99,8 olarak bildirmis, gele-
neksel mikroskobi yontemine goére bu testin daha duyarli oldu-
Junu ifade etmiglerdir (17). Benzer sekilde Garcia ve Shimizu G.
intestinalis saptama agisindan DFA'nin duyarliligi ve 6zgullugu-
nin %100 oldudunu bildirmistir (18). Bizim ¢alismamizda G.
intestinalis tanisinda mikroskobik baki referans olarak alindiginda
DFA'nin 6zgullik ve duyarlihdr birgok arastincinin bildirdigine
benzer sekilde %100 olarak saptanmistir.

Goni P ve ark. IK'nin G. intestinalis tanisinda duyarliligini; %90-97,
6zgilliguni ise >%99 olarak bildirmislerdir (19). iki farkli ticari IK
testinin karsilastinldidi diger bir calismada, duyarlilik ve 6zgullik
Cryto-Giardia (CerTest Biotec) IK testi icin; %97 ve %100, Stick
Crypto-Giardia (Operon) IK testi icin %97 ve %95 olarak bildiril-
mis, her iki IK testinin de duyarlilik ve 6zgulligunin oldukga yik-
sek oldudu, bu ydntemlerin kalifiye eleman ve 6zel ekipman
gerektirmemesi gibi avantajlarinin bulundugu belirtilmistir (20).
Garcia LS ve Garcia JP yaptiklan ¢alismada SIMPLE-READ Giardia
rapid assay (Medical Chemical Corporation) marka IK kitinin
duyarlihgini %97. 2 ve 6zgulligini %100 olarak bildirmislerdir
(21). CORIS Giardia-Strip test (CORIS Bioconcept, Gembloux,
Belgium) marka IK testini degerlendiren Oster N ve ark. ise testin
duyarliligini %58, 6zgulligind ise %99 olarak bildirmislerdir (22).
Weitzel T ve ark. farkl ticari IK kitlerini degerlendirdikleri calisma-
da, Giardia i¢in Ridascreen Giardia, Rida Quick Giardia, Rida
Quick Combi ve Giardia-Strip kitlerinin duyarlliklanini sirasiyla,
%82, %80, %80 ve %44, tim testlerin dzgulliklerini ise %98 ve

daha ylksek olarak bildirmislerdir (23). Gorildigu gibi kullanilan
farkl ticari IK kitleri ile ¢ok farkli sonuglar bildirilmistir.

Bayramoglu ve ark. portdr taramasi igin bagvuran gida calisanla-
rinda, DFA referans yontem olarak kabul edildiginde G. intestina-
lis tespitinde nativ-lugol yonteminin duyarlilik ve &zgulligini
sirasiyla %54,1 ve %100 olarak bildirmiglerdir. IK (Certest Crypto-
Giardia Blister test, Certest Biotec, Spain) yonteminin duyarlilik ve
6zgulligunl ise sirasiyla %33,3ve %100 olarak bildirmiglerdir.
Sonug olarak portér taramasi igin basvuran gida ¢alisanlarinda,
immunukromatogrofik yéntemin uygun bir test olmadigi, nativ-lu-
gol yénteminin diger parazitleri tespit edebilmesi sebebiyle mut-
laka uygulanmasi gerektigi ve bu yontemle negatif bulunan kisi-
lerin duyarlihgi daha ytksek olan immunodiagnostik bir testle
dogrulanmasi gerektigini ifade etmiglerdir (24). Caligmamizda
saptanan 6zgullik %100 olup Bayramoglu ve ark. sonuclan ile
aynidir. Buna karsilik duyarlilik Bayramoglu ve ark. ¢alismasinda
%33,3 iken caligmamizda %96 saptanmistir. Bu farkin calisilan kit-
lerin markasinin farkli olmasi ile ilgili olabilecedi dustnilmus,
farkli markadan kitlerin birlikte degerlendirilebilecedi daha genis
capli calismalara ihtiyag oldugu kanaatine vanlmistir.

Yapilan bazi calismalarda hazir testlerin maliyeti g6z 6nine alin-
diginda deneyimli bir personelle direkt mikroskobik inceleme
yapilmasinin daha ucuz ve kolay oldugdu ifade edilmistir (16, 25).
Bizim calisgmamizda kullanilan yéntemlerin maliyetleri karsilastiril-
diginda en yiksek maliyetlinin kit birim fiyati 25,50 TL ile DFA
oldugu gérilmistir. IK'in kit birim fiyati maliyeti ise 12,80 TL ile
yUksek olmakla beraber daha ortalama bir deger olarak dugtinil-
mustlr. Diger iki yonteme goére oldukga distk maliyetli olan
nativ lugol ve ¢éktiirme ydntemlerinin toplam maliyeti ise yakla-
stk 1,50 TL olarak hesaplanmistir.

SONUC

Mevcut arastirmalara bakildiginda gérildigu gibi, giardiosis
tanisinda kullanilan yéntemlerin uygunlugu ve birbirine Gstinli-
guyle ilgili farkli gérisler vardir. Calismamizda, IK yonteminin,
ozgullik ve duyarliliginin yiksek olmasi, kolay uygulanabilmesi,
deneyimli personel ve laboratuvar alt yapisi gerektirmemesi, hizli
sonug vermesi gibi avantajli yonleri nedeni ile tani laboratuvarla-
rinda ve ayrica kitle taramalarinda kullanilacagr distnilmistar.
Ayrica IK yénteminin kit birim fiyati maliyetinin 12,80 TL ile kit
birim fiyati 25,50 TL olan DFA' ya gére daha uygun maliyetli oldu-
Ju disindlmistar. Ancak farkh firmalara ait IK kitleriyle cok farkli
sonuclar elde edilmis oldugundan yapilacak yeni calismalarla
belirlenecek, duyarliligi ve 6zgulligu yuksek IK kitlerinin kullanil-
masinin daha uygun olacadr distinilmustir. DFA yénteminin ise
alt yapisi gucli laboratuvarlarda deneyim gerektirmeyen perso-
nel tarafindan degerlendirebilecegi, ancak maliyetinin gelenek-
sel ydntemlere gore fazla oldugu kanisina varlmigtir.

Etik Komite Onayi: Calismamiz icin etik komite onayr gerekmemistir.
Hasta Onami: Calismamiz icin hasta onami gerekmemistir.
Hakem Degerlendirmesi: Dis Bagimsiz.
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mesi — Y.K.S,E.H; Analiz ve/veya Yorum - Y.K.S,E.H., .; Literatir taramasi
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Cocukluk Caginda Kistik Ekinokokkozis: Tek Merkezin Bes Yillik

Deneyimi

Cystic Eechinococcosis in Childhood: Five-Years of Experience From a Single-Center
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Amag: Cocuk polikliniklerimizde 5 yillik stirede takip edilen kistik ekinokokkozis tanili hastalarin klinik ve takip bulgularinin degerlendirilmesi.
Yéntemler: 2009-2014 yillar arasinda kistik ekinokokkozis tespit edilen 34 hastanin demografik, klinik, laboratuar ve takip bulgular geriye
donlk olarak incelendi. Cesitli nedenlerle diizgln takip edilmeyen veya dosya kayitlarina ulasilamayan 10 hasta ¢alisma disi birakildi.
Bulgular: Calismaya dahil edilen 24 hastanin 12'si (%50) kiz, 12'si (%50) erkek olup, yas ortalamasi 11,17+3,71 (5-17) yil olarak saptandi. En sik
bagvuru yakinmalari; kanin agnisi (%41,7), oksurik (%16,7) ve halsizlikti (%12,5). Hastalarin %54,2'sinde sadece karaciger tutulumu, %33,3'lnde
sadece akciger tutulumu, %4,2'sinde intraabdominal tutulum ve %8,3'inde ¢oklu organ tutulumu mevcuttu. Hastalarnin ilk bagvuru aninda yapilan
ekinokok indirekt hemaglitinasyon testi 13 (%54,2) hastada pozitif idi. Hastalann timi albendazol tedavisi aldi. Yedi hastaya ponksiyon-aspiras-
yon-injeksiyon-reaspirasyon (PAIR) (%29,2), alti hastaya agik cerrahi (%24,2), bir hastaya da hem PAIR islemi hem de agik cerrahi uygulandi.
Sonug: Kistik ekinokokkozis, gelismekte olan Ulkeler icin ciddi bir saglik sorunudur. Endemik bélgelerde stupheli radyolojik ve klinik bulgular
varliginda mutlaka akla getirilmelidir. (Turkiye Parazitol Derg 2016; 40: 26-31)

Anahtar Kelimeler: Cocuk, kistik ekinokokkozis, PAIR
Gelig Tarihi: 28.06.2015 Kabul Tarihi: 18.02.2016

ABSTRACT

Objective: To evaluate the clinical data and prognosis of cystic echinococcosis during a 5-year period who were followed by the pediatric clinics.
Methods: Demographic, clinical, laboratory, and prognosis data of 34 patients with cystic echinococcosis obtained between 2009 to 2014
were retrospectively evaluated. Of these, 10 patients were excluded because of incomplete data or failure to follow up.

Results: A total of 24 (12 males and 12 females) children were included the study. The mean ages of patients were 11.17 £ 3.71 (range,
5-17) years. The most common symptoms were abdominal pain (41.7%), cough (16.7%), and fatigue (12.5%). Localization of the parasite in
the patients was determined to be as follows: liver (54.2%), lung (33.3%), and intraabdominal (4.2%). Multiorgan involvement was observed
in 8.3% of the cases. Indirect hemagglutination test was positive in 13 (54.2%) patients at admission. All patients received treatment with
albendazole. Seven patients were treated with puncture-aspiration-injection-re-aspiration (PAIR) (29.2%). Open surgery was performed in six
patients (24.2%). One patient was treated with both PAIR and open surgery.

Conclusions: Cystic echinococcosis is a serious public health problem in developing countries. Hydatid cyst should be considered in the
presence of suspicious radiological and clinical findings in endemic areas. (Turkiye Parazitol Derg 2016; 40: 26-31)
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GiRiS

Kistik ekinokokkozis, dzellikle tarim ve hayvanciligin yaygin old-
udu utlkelerde sik gérilen, cogunlukla kdpek diskisi ile insana ve
koyuna bulasan ekinokok tirlerinin neden oldugu zoonotik bir

hastaliktir. Her yas grubunda gérilebilir. Endemik bolgelerde
cogunlukla cocukluk caginda alinir (1).

Hastalik; Turkiye, Akdeniz Glkeleri, Orta Dogu, Glney Amerika,
Yeni Zelanda ve Giiney Afrika'da endemiktir. Ulkemizde preva-
lansin 50-400/100.000, insidansin 3,4/100,000 oldugu bildirilm-
istir (2, 3). Manisa'da yapilan il bazli bir ¢alismada hastalik
sikhginin ¢ocuklarda % 0,15 oldugu gosterilmistir (4).

Enfeksiyonun endemik oldugu bazi Ulkelerde ultrasonografi
(USG) taramasinda ¢ocuklarda kistik ekinokokkozis sikhigr %0,7-
4,2 arasinda bulunmustur (5-8). Ulkemizde iki farkli calismada
USG ile kistik ekinokokkozis sikligr sirasiyla % 0,3 ve % 0,5 olarak
daha distk saptanmistir (9, 10).

Hastaliga 6zgu bir klinik bulgu yoktur ve yerlestigi bolgeye, kistin
biyuklugine goére farkli yakinmalar ortaya cikabilir. Tim organ-
larda gorilebilmekle birlikte, cocuklarda en sik akcigerler, erigkin-
lerde ise karaciger tutulur. Hidatik kistlerin cogu belirti vermez ve
kendiliginden gerileyebilir (1, 11).

Hastaligin tanisi, klinik, radyolojik gériintiileme ydntemleri ve sero-
lojik testlerle konulur. Tedavisinde albendazol tek basina veya cer-
rahi tedavi ve perkitan girisimlerle birlikte kullanilir (12-17). Tedavi
sekliile ilgili standart bir protokol olmadigindan, her hastanin klinik,
radyolojik ve serolojik testlerin sonuglarn ayn olarak ele alinip teda-
viye yaniti degerlendirilmektedir (1, 11, 18, 19).

Bu calismada, Tirkiye'de hala endemik ve dnemli bir saglik prob-
lemi olan kistik ekinokokkozis tanisi alan ¢ocuk hastalarimizin
demografik ézellikleri ve klinik stireclerinin irdelenmesi amaglan-
mistir.

YONTEMLER

Temmuz 2009-Temmuz 2014 tarihleri arasinda Gglincl basamak,
hastanemizin cocuk polikliniklerinde kistik ekinokokkozis tanisi
alip takip edilen 34 cocuk hastanin geriye doénuk olarak kayitlar
incelendi. Takiplere dlzenli olarak gelmeyen veya kayitlarina
ulagilamayan 10 hasta calisma disi birakildi. Kistik ekinokokkozis
tanisi, klinik, radyolojik ve serolojik testlerle konuldu. Hastalar
yas, cinsiyet, bagvuru yakinmasi, baslangic fizik muayene bulgu-
lar, bagvuru ekinokok indirekt hemaglitinasyon (IHA) testi sonu-
cu, kistin yerlesim yeri, uygulanan tedavi yéntemi, ilag tedavi
slresi, tedaviye verilen yanit acisindan incelendi. Tedavi &nc-
esinde hastalara endikasyonu varliginda; akciger grafisi, toraks
veya batin USG, toraks bilgisayarli tomografisi (BT), manyetik
rezonans gorlntileme (MRG) yapildi. Ekinokok IHA testi sonucu
>1/32 ise pozitif kabul edildi. Albendazol 15 mg/kg/giin (maksi-
mum 800 mg/guin) iki dozda 28 gunlik kirler halinde verilip iki
kir arasinda 14 ginlik aralar verildi (20). Toplam olarak alti kir
tedavi verildi. Tedavi basglangici ile 2 hafta sonra ve aylik araliklar-
la tam kan sayimi ve karaciger enzimleri kontrol edildi. Karaciger
hidatik kisti olan uygun hastalara USG esliginde ponksiyon-aspi-
rasyon-injeksiyon-reaspirasyon (PAIR) tedavisi uygulandi. Bu
uygulamada, kistin icerigi énce bosaltildi ve kist icine %20'lik
hipertonik salin verilip reaspirasyon yapildi. PAIR uygulanamayan

veya cerrahi endikasyonu olan olgulara operatif cerrahi (kistek-
tomi, kistotomi ve kapitonaj) uygulandi. Acil girisim gerekmeyen
hastalara PAIR ve cerrahi éncesinde bir hafta, sonrasinda bir ay
olacak sekilde albendazol tedavisi verildi. Tedaviye verilen yanit,
klinik, radyolojik ve serolojik testlerle birlikte degerlendirildi.
Klinik bulgularin diizelmesiyle birlikte kist capinin azalmasi, kistin
kollapsi, kist sivisinin ekojenitesi ve yogunlugunda progresif artig
ve membranlarin kapsllden ayrilmasi tedavi basarisi olarak kabul
edildi (21). Yeni kist olugsumu, kistin tekrarlamasi, kistin boyutun-
da artma ya da ayni kalma tedaviye yanitsizlik olarak kabul edildi.

Ug farkl tedavi gemasi uygulandi (20):

e Albendazol tedavisi: <5 cm karaciger hidatik kistleri, iki
veya daha fazla organda hidatik kist

® PAIR tedavisi: >5 cm cerrahi olarak ulagilmasi zor yerlegimli
hidatik kistler, tip 1 ve tip 3a hidatik kistleri (Tiplendirme
WHO-IWGE siniflamasina goére yapildi.)

e Cerrahi tedavi: >5 cm ylzeyel yerlesimli perforasyon riski
olan karaciger hidatik kistleri, cok sayida kiz vezikll iceren
hidatik kistler, akciger hidatik kistleri

istatistiksel inceleme

Calismanin istatistiksel analizleri, Statistical Package for Social
Science for Windows (SPSS) striim 15,0 (SPSS Inc. Chicago, IL,
USA, 2006) ile yapildi. Olciilebilir degiskenlerin dagilimi, ortala-
ma ve standart sapma olarak, siniflandinlmis veriler siklik ve
ylizde olarak verildi. Calisma icin Siileyman Demirel Universitesi
klinik arastirmalar etik kurulundan onay alind.

BULGULAR
Hastalarin karakteristik ozellikleri Tablo 1'de 6zetlenmistir.

Calismaya dahil edilen 24 hastanin 12si (%50) erkek, 12'si (%50)
kiz, yas ortalamasi 11,17+3,71 (5-17) yil idi. Hastalarin 13'Gnde
(%54,2) karaciger, sekizinde (%33,3) akciger, birinde (%4,2)
intraabdominal tutulum, iki hastada (%8,3) ise c¢oklu organ
tutulumu mevcuttu. Coklu organ tutulumu olan hastalarin
birinde karaciger, akciger ve beyinde, birinde karaciger ve
dalakta hidatik kist saptandi (Bazi hastalarin gérintileri Resim
1, 2 ve 3'te gosterildi). Akciger kistik ekinokokkozis olgularinin

Resim 1. Karaciger kist hidatiginin ultrasonografik gérinimu
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Tablo 1. Hastalarin karakteristik ozellikleri

Hasta No | Cinsiyet | Yas Kist yerlegimi Yakinma IHA Girigim

1 K 13 Kc sad lob Karin agrisi ve halsizlik - PAIR

2 K 8 Akc sol lob Oksiiriik ve nefes darlig - -

3 E 12 Akc sol lob Halsizlik - Cerrahi

4 E 10 Kc sag lob Karin agrisi, - PAIR

5 K 17 Kc sag lob+Kc sol lob Karin agrisi + PAIR+ Cerrahi

6 E 12 Kc sag lob Raslantisal + PAIR

7 K 12 Akc sol lob Oksiiriik + Cerrahi

8 K 13 Kc sag lob Karin agrisi, kilo kaybi, istahsizlik - PAIR

9 E 16 Akc sag lob Oksiiriik + Cerrahi

10 K 6 Abdominal Solunum sikintisi Cerrahi

1" E 12 Kc sag lob Karin agrisi - -

12 E 5 Kc sol lob Karin agrisi - -

13 E 14 Akc sol lob Oksiiriik ve nefes darligi + -

14 E 9 Akc sol lob Ates, istahsizlik ve halsizlik + -

15 K 13 Kc sol lob Eklem agnisi + -

16 E 15 Akc sol lob (riptire) Okstirlik ve ates + Cerrahi

17 K 12 Kc sol lob Karin agrisi + -

18 K 7 Kc sag lob Sarilik - PAIR+drenaj kateteri

19 K 15 Kc sol lob+dalak Karin agrisi + -

20 K 15 Kc sol lob+ake sag Ciltte kasinti ve kizariklik PAIR
lob+beyin

21 K 7 Kc sag lob Raslantisal - -

22 E 12 Kc sol lob Karin agrisi - PAIR

23 E 7 Akc sag lob Oksiirlik ve ates + Cerrahi

24 E 14 Kc sol lob Karin agrisi - -

Akc: Akciger, Ke: Karaciger, IHA: indirekt hemagliitinasyon, PAIR: Ponksiyon-aspirasyon-injeksiyon-reaspirasyon

%33'tinde sagd akcider tutulumu mevcut iken, karaciger kistik
ekinokokkozis olgularinin %54'tinde sag lob tutulumu saptand:.

En sik bagvuru yakinmalari karin agnisi (%41,7), 6ksurik (%16,7) ve
halsizlikti (%12,5). Karaciger tutulumu olan hastalarda en sik bas-
vuru yakinmalari karin agrisi (%69,2), akciger tutulumu olanlarin
ise dkstrik (%50) idi. ilk basvuru sirasinda toplam 8 akciger hida-
tik kistinin birinde (%12,5) kist riptlrld saptandi. iki hasta (%8,3)
rastlantisal olarak tani aldi, bunlardan birinde trafik kazasi son-
rasi, digerinde dizirri yakinmasi nedeniyle yapilan batin USG
incelemesinde kist gordldu.

Baslangi¢ fizik muayenelerinde hastalarin %20,8'inde solunum
seslerinde azalma saptanirken, %8,3 hastada hepatomegali,
%4,2 hastada Urtiker, %4,2 hastada sanlik saptandi. Olgularin
%40"inin basvuru fizik muayenesi normaldi.

Hidatik kistlerinin ortalama capi karacigerde 59,08+24,51 mm
(32-110) iken akcigerde 41,16+28,64 mm (4,3-78) idi.

Basvuru aninda hastalarin 13'lnde (%54,2) ekinokok IHA testi poziti-
fi. Karaciger hidatik kistlerinin %30,8'inde, akciger hidatik kistlerinin
%75'inde IHA porzitifti. intraabdominal yerlesimli hidatik kisti ve
coklu organ tutulumu olan 3 hastanin hepsinde IHA pozitif saptandi.

Biri karaciger, besi akciger hidatik kisti olmak Uzere alti hastaya
(%25) cerrahi tedavi, yedi hastaya (%29,2) PAIR, bir hastaya ise
(%4,2) PAIR ve cerrahi tedavi uygulandi. Cerrahi sonrasi bir hasta
kist rezidlsu saptanmasi nedeniyle 2. kez ameliyat edildi. Safra
yollarina basi yapmasi sonucu direkt bilirubin yiksekligine sebep
olan 5x5 cm boyutlarindaki karaciger KH'li bir hastaya PAIR uygu-
landiktan sonra, ayni seansta perkitan 6F drenaj kateteri takildi.
Drenaj kateterinden safrali mayi gelmesi nedeniyle, islemden bir
hafta sonra endoskopik sfinkterotomi ve stent yerlestirmesi ile
safra yollarinin dekompresyonu saglandi. ikinci ayin sonunda
perkitan drenaj kateteri sorunsuz cikarildi.

Sadece ilag tedavisi alan 10 hasta vardi. Hasta serimizde biliyer
fistll, eksitus vakasi saptanmadi. Serimizde ortalama tedavi kir
sayisi 6,25+4,53 (1-18) idi.

Sadece bir hastada albendazol tedavisinin kesilmesini gerektire-
cek hepatotoksisiteye rastlandi. Dokuz ay aradan sonra kist
boyutunun artmasi nedeniyle, tekrar tedaviye baslandiginda
transaminaz degerlerinde ylkselme ve otoimmun belirteclerinde
pozitiflesme saptandi. Hastaya karaciger biyopsisi de yapilarak,
ilacin tetikledigi otoimmun hepatit tanisi konuldu.
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Resim 2. Karin bilgisayarli tomografisinde kist hidatikle uyumlu
cok sayida hipodens lezyonlar

Resim 3. Riptire akciger kist hidatiginin bilgisayarli tomografi
goruntusu

TARTISMA

Kistik ekinokokkozis, Tirkiye'de her bdlgede gérilen ve hala
glncelligini koruyan bir enfeksiyondur (23, 24). Hastaligin yaygin-
ligr konusundaki verilerin yetersiz oldugu, bu verilerin cogunlukla
hastane kayitlarina ait bilgileri icerdigi kaydedilmektedir (19). Bu
retrospektif calisma, hastanemizde son 5 yil icinde 34 ¢ocudun
kistik ekinokokkozis tanisi aldigini, bunlardan 24'inln dizenli
takibe geldigini ortaya koydu.

Kistik ekinokokkozisde metasestodlar —parazitin larva formu-
herhangi bir organa yerlesebilir. Cocukluk ¢caginda, akciger tutu-
lumu karaciger tutulumundan daha sik goérildr. Literatirde
karaciger/akciger tutulum orani 1/2 - 1/7 kadar degisen oranlar-
da bildirilmistir (14). En sik sag akciger ve dzellikle de sag akciger
alt lobu tutulur (25). Bizim caligmamizda farkl olarak, karaciger
tutulumu akciger tutulumuna gore daha sikti. Akciger kistik eki-
nokokkozis olgularinin %67'sinde sag akciger tutulumu mevcut-

ken, karaciger kistik ekinokokkozis olgulann %54’lnde sag lob
tutulumu mevcuttu. Literatlirde ¢oklu organ tutulumu yaklagik
%20 olarak bildirilmistir. Yildiz ve ark. (26) 12 olgunun %33'linde
birden fazla organ tutulumu gézlemistir. Bu calismada hastalarin
%8,3'inde ¢oklu organ tutulumu saptandi.

Hastaligin klinidi, tutulan organ, kistin bayuklugu, genigleyen kist
ile komsu organlar arasindaki etkilesimi ile ilgili olarak degisir.
Akciger hidatik kistleri ¢cogunlukla belirtisiz olabilirken, ates,
okslruk, gégus agnisi, dispne, hemoptizi yapabilir (18, 27, 28).
Olgularimizin  bagvuru yakinmalarinda %28'inde  &ksurlk,
%11'inde ates, %9'unda gégus agrisi, %4'linde de nefes darlidi
vardi. Karaciger hidatik kistleri; karinda dolgunluk hissine, karin
adnsina, kusmaya ve sarlliga neden olabilir (16, 25). Olgularin
bagvurusunda %28'inde karin agnisi, %7'sinde karinda siskinlik,
%4,2'sinde de sarilik yakinmasi mevcuttu.

Kistlerin baylmesi yillar icinde olur. USG &lctmleri kistlerin yilda
1-50 mm buylyebilecegini veya yillarca hic dedismeden kalabi-
lecedini gostermistir. Ayrica kendiliginden riptire, kollabe ola-
bilirler veya kaybolabilirler. Genelde 5 cm ¢apa ulasincaya kadar
belirti vermezler. Karaciger hidatik kistleri, akcigerdekilere gore
daha yavas buylime gbsterir (19). Boyut buytdikece, basing ve
tikayici etkilere bagli klinik bulgu gésterir. Olgulanimiz arasinda
en bulyik kist boyutu 110 mm olup, bir hastada basiya bagh
kolestaz klinigi gelisti. Hidatik kist sivisinin sizmasi sonucu, alerjik
yakinmalar, kist riptlrl sonucu ates, eosinofili ve anaflaktik soka
varan bulgular veya slpurasyon gibi komplikasyonlar olusabilir
(7). ilk bagvuru sirasinda toplam 8 akciger kistik ekinokokkozis
hastasinin birinde (%12,5) kist ripttri saptandi.

Serolojik testler, kistik ekinokokkozis hastaliginin endemik old-
udu bolgelerde, distk maliyeti ve kolay uygulanabilir olmasi
nedeniyle tani ve takipte kullaniimaktadir (29). Ekinokok IHA,
ELISA IgG, immunelektroforez, indirekt floresan antikor testleri
kistik ekinokokkozis tani ve takibinde kullanilabilen serolojik tes-
tlerdir. Bu testler karaciger tutulumunda 9%85-98, akciger tutulu-
munda %50-60 ve coklu organ tutulumunda %90-100 duyarlidir
(20). Olgulanmizin tani ve takibinde, hastanemizde uygula-
nabilmesi, hizli sonug vermesi, kolay uygulanabilir olmasi nedeni-
yle ekinokok IHA testi kullanildi. Bagvuru aninda hastalarin
%54,2'sinde ekinokok IHA pozitif iken bu oran karaciger kistik
ekinokokkozislerinde %30,8, akciger kistik ekinokokkozislerinde
%75 idi. Karaciger kistik ekinokokkozis olgularimizda seroneg-
atiflik orani oldukga yiksekti. Tip 2 ve 3 hidatik kist olgularinda
seronegatiflik %5-20 iken tip 1, 4 ve 5 hidatik kist olgularinda bu
oranin %87'lere ulastidi bildirilmistir (30). Calismamizda hidatik
kist tipleri degerlendirilmemis olup, seronegatifligin yiksek
olmasinin hastalarin kist tiplerine bagli olabilecedi dustnilda.

Kistik ekinekokkozis igin farkli tedavi yaklagimlar mevcut olup,
ideal bir tedavi secenegdi tanimlanmamistir. Kistik ekinokokkozis
icin tek ve en iyi olarak tanimlanmis bir tedavi secenedi yoktur.
Komplike olmayan hidatik kistte tedavi cerrahi, ilag tedavisi ve
PAIR bicimlerinde olabilir (31). Cerrahi tedavinin amaci, maksi-
mum organ dokusunun korunarak kistin tamaminin ¢ikanlmasidir.
Hasta serimizde akciger tutulumu olan bes hastaya ve karaciger
tutulumu olan bir hastaya cerrahi uygulanmistir. PAIR, karaciger
ve diger intraabdominal yerlesimli basit ulasilabilir hidatik kistler-
in tedavisinde minimal invaziv bir yontemdir. USG veya BT
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esliginde %20'lik hipertonik salin ya da ethanol ile yapilabilir (9,
28). Olgularmiz arasinda, karaciger yerlesimli hidatik kisti olan
hastalardan yedisine PAIR tedavisi ile birlikte andazol tedavisi
uygulanip altisinda iyilesme saglandi. PAIR islemi sirasinda dre-
naj kateteri yerlestirilen bir hastada bilioma gelisti, endoskopik
sfinkterotomi ve stent yerlestirmesi ile hasta sorunsuz tedavi
edildi. Bir hastaya ise cerrahi girisim gerekti.

Medikal tedavide albendazol tercih edilmektedir. Ancak %100
etkili degildir. Albendazolin cerrahi ve PAIR ile birlikte kul-
laniminin reklrrensi azaltudr bildirilmistir (32). Son yayinlarda
albendazolin ézellikle <5 c¢cm olan hidatik kistlere etkili oldugu
belirtmektedir (20). Dogru ve ark. (33) 82 akciger kistik ekinokok-
kozisli hasta ile yaptiklari bir calismada, capi < 5 cm olan kistlerde
ilag tedavisi basarn orani %68,2 olarak bulmustur. Literatirde
albendazol tedavi dozu ve suresi ile ilgili ¢cok cesitli dneriler
bulunmaktadir (14, 34). Albendazol, 10-15 mg/kg/gin iki bolin-
muis dozda, 3-6 ay sire ile 6nerilir. Akciger tutulumunda, tedavi
sresi kistin tipine gbre 2 yila kadar uzayabilmektedir (14).
Albendazol tedavisi, 28 glnlik tedavi 14 gunlik aralar halinde
de énerilirken, son yillarda kesintisiz verilebilecedi belirtiimekte-
dir (20). Olgulanmizda ortalama tedavi kir sayisi 6,25 + 4,53
(1-18) idi. Coklu organ tutulumu ve komplikasyon nedeniyle, 3
olguda albendazol tedavi slresi 12 ay ve tizerindeydi. PAIR uygu-
lamasi ve cerrahi dncesinde koruyucu albendazol baglanmasinin
reklrrensi azalttidi bildirilmektedir (21). Koruyucu albendazoliin,
girisimden en az 4 gin (4-30 giin) dnce baglanmasi ve en az 1 ay
(1-3 ay) sireyle devam edilmesi 6nerilmektedir (33). Cerrahi
tedavi ile kargilastinldiginda PAIR + albendazol tedavisinin, kistin
kaybolmasinda ayni etkiye sahip fakat daha az yan etki ve daha
kisa slire hastanede kalma gibi avantaji vardir. Tek basina alben-
dazol tedavisi ile karsilastinldiginda ise PAIR + albendazol, kistte
daha fazla kiigclilme ve yakinmalarda azalmaya sebep olmaktadir
(27). Hasta serimizde hastalarin % 41,7'si sadece ilag¢ tedavisiyle
izlendi.

Albendazolln en sik bildirilen yan etkileri, karaciger enzimlerinde
artig, ciddi I8kopeni, trombositopeni ve alopesidir (34, 35). Horton
(36) karaciger fonksiyon bozuklugunu %20 ile en sik yan etki olarak
bildirmistir. Calismamizda hastalarin karaciger enzim duzeyleri
aylik kontrol edildi. Bir hastada albendazolin tetikledigi otoim-
mun hepatit gelismesi Uzerine, ilag kesildi (37). Bu hasta diginda,
tedavi kesilmesine neden olan ciddi yan etki gérilmedi.

Kistik ekinokokkozisin seyri genellikle iyidir. Kistin yeri ve cerrahin
deneyimine bagli olarak, niks oranlarn %2-25 arasinda degisme-
ktedir. Ameliyata bagl mortalite oranlarn da ayni nedenlere bagli
olarak %0,5-4 arasinda degismektedir (13, 30). Serimizdeki olgu-
larin tamaminda iyilesme sagland, izlemde olgularin hi¢cbirinde
niks saptanmadi.

SONUC

Kistik ekinokokkozis, gelismekte olan lkeler icin ciddi bir saglk
sorunudur. Endemik bdlgelerde, stipheli radyolojik ve klinik bul-
gular varliginda kistik ekinokokkozis ayirici tanida mutlaka
distintlmelidir. Karaciger hidatik kistlerinde, seronegatiflik orani
kist tipi ile iligkili olarak yiksek saptanabilmektedir. Albendazol
tedavisinin bilinen yan etkilerinin yani sira, otoimmun hepatite
yol acabilecegi de akilda tutulmalidir.
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Coexistence of Helicobacter pylori and Intestinal Parasitosis in Children with Chronic

Abdominal Pain
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oz

Amag: Bu calismanin amaci kronik karin agrisi (KKA) yakinmasi ile bagvuran ¢ocuklarda Helicobacter pylori (H. pylori) enfeksiyonu ve bagirsak
parazitozlan birlikteliginin sikligi ve her iki enfeksiyonun olugmasindaki ortak risk etmenlerinin belirlenmesidir.

Yéntemler: KKA yakinmasi ile basvuran 90 hasta calismaya alinmistir. Tim olgularin kan érnekleri H. pylori g G (HplgG) antikoru ve diski
ornekleri ise H. pylori antijeni (H. pylori stool antigen-HpSA) ve direkt baki, ayrica formol-etil asetat konsantrasyon ve Trikrom boyama yon-
temleriyle bagirsak parazitleri ydniinden incelenmistir. Enterobius vermicularis (E. vermicularis) icin anal bant testi uygulanmistir. HplgG ve/
veya HpSA porzitif saptanan ¢ocuklar H. pylori pozitif kabul edilmistir. Risk etkenleri anket calismasi ile karsilastinlmistir.

Bulgular: Giardia intestinalis (G. intestinalis) insidansinin H. pylori pozitif grupta %14,8 oldugu ve H. pylori negatif grup ile karsilastinldigin-
da (%1,6) istatistiksel olarak yiksek oldugu belirlenmistir. H. pylori pozitiflik oraninin okula giden ve icme suyu olarak sebeke suyu kullanan
cocuklarda anlamli diizeyde arttigi saptanmistir. Anne egitim diizeyi distik olan ve ailede parazit tedavisi alma dykist bulunan ¢ocuklarda
parazitoz insidansi anlamli diizeyde yiksek bulunmustur.

Sonug: H. pylori enfeksiyonu ve bagirsak parazitozlar cocuklarda kronik karin agrisi etiyolojisinin en sik nedenlerindendir. Hijyen kosullarinin
iyilestirilmesi her iki enfeksiyonun énlenmesinde yararli olabilir (Turkiye Parazitol Derg 2016; 40: 32-6).

Anahtar Kelimeler: Helicobacter pylori, karin agrisi, Giardia intestinalis, cocuk
Gelig Tarihi: 07.09.2015 Kabul Tarihi: 29.01.2016

ABSTRACT

Objective: The aim of this study was to determine the incidence of coinfection with Helicobacter pylori and intestinal parasitosis in children
with chronic abdominal pain (CAP) and to investigate the common risk factors in the development of both infections.

Methods: Ninety patients with CAP were enrolled in this study. Blood samples of each case were screened for human preformed IgG
(HplgG) antibodies, and stool samples were tested for HpoSA and also examined for intestinal parasites by direct wet-mount, formalin-eth-
yl-acetate concentration, and Trichrome staining procedures. Cellophane tape test was used for Enterobius vermicularis. Children tested
positive for HplgG and/or HpoSA were accepted as H. pylori positive. The risk factors were compared with a questionnaire.

Results: The incidence of Giardia intestinalis was 14.8% in the H. pylori-positive group and was found to be statistically higher than that in
the H. pylori-negative group (1.6%). The positivity rates of H. pylori were found to be statistically higher in children attending school and
using drinking water from taps. The incidences of parasitosis were significantly higher in children with a low maternal education level and
with a history of parasitosis treatment in the family. ;

Conclusion: The most common etiologies of CAP in children are H. pylori infection and intestinal parasitosis. Improvement of hygienic
conditions would be beneficial in preventing both infections. (Turkiye Parazitol Derg 2016; 40: 32-6).
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GiRiS

Kronik karin agrisinin, cocukluk ¢aginda sik karsilagilan bir yakin-
ma oldugu ve okul ¢agindaki cocuklarin yaklagik %10'unu etkile-
digi bildirilmistir (1). KKA en az U¢ ay slren, ginlik aktiviteyi
etkileyecek siddette glinde Uc¢ veya daha fazla siklikla goérilen
karin agnsi atadi olarak tanimlanmistir (2). Cocuklarda gérilen
KKA etiyolojisinde organik nedenler ancak %10'luk bir kismi
olustururken, %90'ini ise fonksiyonel nedenlerin kapsadidi gos-
terilmistir (3).

Cocukluk caginin, H. pylori enfeksiyonunun edinilmesinde énem-
li bir dénemi olusturdugu gosterilmistir (4). Ozellikle KKA olan
cocuklarda %20’lerde H. pylori pozitifligi bildirilmis olmakla bir-
likte, bu pozitifligin hastalik gidisini etkilemedigi saptanmistir.
Toplum temelli calismalarda, sosyokiltirel duruma gére degis-
kenlik goésteren insidanslar bildirilmektedir. Cocuklarda siklikla
aile ici gecisten s6z edilmekle birlikte, hijyen durumunun da
enfeksiyon gecisinde dnemli oldugu bilinmektedir (5).

Gocuklarda KKA etyolojisinde 6zellikle gelismekte olan tlkelerde
rol oynayan &nemli bir neden de badirsak parazitozlandir.
Parazitozlarin ortaya c¢ikisinda da, benzer sekilde H. pylori'de
oldugu gibi sosyoekonomik diizey ve hijyen kosullar rol oyna-
maktadir. H. pylori ve G.intestinalis (Giardia lamblia) birlikteligi-
nin KKA patogenezinde onemli oldugu bulunmustur (6). Bu
nedenle KKA olan ¢ocuklarda H. pylorive G. intestinalis yaninda
diger parazitlerin de birlikte olabilecedi distnilmuistir. Bu calis-
mada KKA olan ¢ocuklarda H. pylorive bagirsak parazitleri birlik-
teligi ve enfeksiyonlarin olusumundaki ortak risk etmenlerinin
aragtinlmasi amaclanmistir.

YONTEMLER

Bir yil icinde Celal Bayar Universitesi Hafsa Sultan Hastanesi
Genel Pediatri poliklinigine en az g ay stren, glnlik aktiviteyi
etkileyecek siddette glinde (¢ veya daha fazla karin agrisi sikaye-
ti ile bagvuran yaslar 5-15 arasinda degisen, KKA'yr aciklayacak
organik patolojik neden saptanamayan 90 hasta calismaya alin-
mistir. Calisma igin yerel etik kurul onayi, hastalar ve ailelerinden
bilgilendirilmis géndlld olur formu alinmistir. Karin agrisi organik
bir nedene bagli olan, kronik bir hastaligi bulunan veya son bir ay
icinde antibiyotik veya proton pompa inhibitori kullanan hastalar
calismaya alinmamistir. Hastalardan karin agnisina yonelik ayrintili
dyku alinmig ve fizik muayene yapilmistir. Karin agrisina yonelik
rutinde yapilan tam kan sayimi, kan sekeri, karaciger ve bdbrek
fonksiyon testleri, serum elektrolitleri, tam idrar tetkiki, digkida
parazit incelemesi ve radyolojik olarak gerekli durumlarda direkt
karin grafisi ve karin ultrasonografi sonuclarn kaydedilmistir.

Calismaya alinan tim cocuklara 23 sorudan olusan bir anket
uygulanmistir. Anket ile hastalarin sosyodemografik 6zellikleri,
anne-baba egitim duzeyi, kres-okul gitme durumu, ailenin yerle-
sim yeri, hanede yasayan kisi sayisi, evde tuvaletin yeri, camasir
makinesi varligi, hayvan besleme &ykisl, son U¢ aydaki ishal
oykusu, ailede Ulser ya da gastrit varlidi, ailede parazit ve tedavi
oykusu, dis fircalama sikhidi, tuvalet ve sonrasi temizlik durumu,
banyo yapma sikhidi, i¢c camasin degistirme siklidi, icme suyu
kaynagdi, seyyar saticilardan gida alimi ve anne siitl alim Sykdsu
sorulari yoneltilmis ve alinan yanitlar kaydedilmistir.

Her hastadan 2 mL kan ve yaklasik bir ceviz biyikliginde taze
digki 6rnedi alinmistir. Digki 6rnekleri direkt baki, formol-etil ase-
tat yogunlastirma ve Trikrom boyama ydntemleri ile bagdirsak
parazitleri agisindan incelenmis, ayrica anal bant yéntemi ile E.
vermicularis yumurtalari aranmistir.

Kan &rnekleri ve iri bir nohut blyikliginde digki érnedi test
zamanina kadar -20°C'de saklanmustir. Digki 6rneginde HpSA ve
serum ornegdinde HplgG antikoru mikro ELISA yontemi ile ¢aligil-
mistir. Tum &rneklerde aranan antikor ve antijen konsantrasyon-
lar birer optik dansite (OD) dederi olarak elde edilmistir. Antijen
tespitinde cut-off dederi 0,20 olarak alinmig, <0,15 degerler
negatif, >0,25 degerler pozitif, ara dederler ise sipheli olarak
degerlendirilmis, sipheli sonuglar tekrar edilmistir. Antikor tespi-
tinde ise drnek OD degerlerinin UR/mL olarak konsantrasyonlari
hesaplanmig ve sonuclar kantitatif olarak elde edilmistir. Cut-off
<15 UR/mL negatif, >30 UR/mL pozitif, ara degerler ise slpheli
olarak degderlendirilip tekrar edilmistir. HpSA veya HplgG antiko-
rundan biri pozitif olan hastalar H. pylori pozitif olarak degerlen-
dirilmistir.

istatistiksel Analiz

H. pylori pozitifligi olan ve olmayanlar arasindaki ve benzer sekil-
de parazit pozitifligi olan ve olmayanlar arasindaki &zellikler
ki-kare testi ile karsilastinlmistir. P degeri <0,05 istatistiksel olarak
anlamli kabul edilmistir.

BULGULAR

Calismaya alinan hastalarin %46,7'si erkek, %53,3'0 kiz olup, yas
ortalamasi 9,4+3,6 yil saptanmistir. Hastalarin 26'sinda (%28,9)
HplgG antikoru pozitif, é4'inde (%71,1) negatif saptanmistir.
Digki 6rnekleri incelenen hastalarin 16'sinda (%17,8) HpSA pozi-
tif, 74'Gnde ise (%82,2) negatif bulunmustur. Toplam 27 hastada
(%30) H. pylori enfeksiyonu tespit edilmistir. Tim hastalarin
11'inde (%12,2) badirsak paraziti saptanmis olup, bu hastalarin
5'inde (%5,5) G. intestinalis, 3'Unde (%3,3) E. vermicularis ve
3'Unde (%3,3) Blastocystis turleri bulunmustur.

H. pylori pozitif grupta parazit pozitifligi %22,2, negatifligi %77,8,
H. pylori negatif olanlarda parazit pozitifligi %7,9, negatifligi
%92,1 olarak saptanmistir (p=0,06). H. pylori pozitif olan hastala-
rn %14,8'inde, H. pylori negatif olan grupta ise %1,6'sinda digk
orneklerinde parazit olarak G. intestinalis tespit edilmis, fark
anlamli (p=0,01) bulunmustur (Tablo 1).

H. pylori pozitif ve negatif hasta gruplar degerlendirildiginde,
erkek ve kiz cinsiyet, anne ve baba egitim dizeyleri, krese gitme

Tablo 1. H. pylori enfeksiyonu ile badirsak parazitleri ve G. intestinalis
sikhiginin karsilastinlmasi

H. pylori (+) H. pylori (-)
Sayi (%) Sayi (%) P

Parazit
Var 6(22,2) 5(7,9) 0,06
Yok 21(77,8) 58 (92,1)
G. intestinalis
Var 4(14,8) 1(1,6) 0,01
Yok 23 (85,2) 62 (98,4)
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acgisindan da her iki grup arasinda anlamli fark olmadigi, fakat
H. pylori pozitif grupta okula gitme oraninin anlaml ylksek oldu-
Ju gérilmustir (p=0,03). H. pylori pozitif grup yas agisindan
degerlendirildiginde (10,9+3,1 yil), H. pylori negatif gruba gére
(8,8+3,7 yil) yasin istatistiksel olarak anlamli dizeyde ylksek
oldugu saptanmistir (p=0,008). Hastalar parazit enfeksiyonu aci-
sindan degerlendirildiginde erkek ve kiz cinsiyet, krese ve okula
gitme agisindan yapilan degerlendirmede anlamli fark bulunma-
mistir. Bu iki grup anne egitim dlzeyi agisindan dederlendirildi-
ginde, parazit negatif grupta anne egitim diizeyinin daha ylksek
oldugu belirlenmis (p=0,02), baba egitim dizeylerinde anlamli
fark saptanmamistir.

Yasam yeri 6zellikleri agisindan H. pylori pozitif ve negatif gruplar
degerlendirildiginde, hanede yasayan kisi sayisi (<4 veya >4),
yerlesim yerinin kdy veya ilce olmasi, camasir makinesi mevcudi-
yeti, tuvaletin ev i¢i veya disarida olmasi, hane i¢i veya bahcede
hayvan bulundurma acisindan anlamli fark saptanmamistir.
Benzer kosullar agisindan parazit pozitif ve negatif gruplar arasin-
da da anlamli fark olmadigi gérilmustir.

H. pylori pozitif ve negatif gruplar son 3 ay icinde ishal &ykusg,
ailede Ulser/gastrit dykisd, ailede parazit ve parazit tedavisi dyku-
sU agisindan deg@erlendirildiginde, anlamli fark saptanmamustir.
Parazit pozitif ve negatif gruplar arasinda son 3 ay icinde ishal
dykusu, ailede Ulser/gastrit dykUsl agisindan anlamli fark olmadi-
g1 gorllmustir. Parazit pozitif ve negatif gruplar arasinda ailede
parazit dykislU agisindan istatistiksel anlamli fark saptanmazken
(p=0,06), parazit negatif grupta aile dykisiinde parazit tedavisi
almama oraninin daha yiksek oldugu bulunmustur (p=0,003).

Hijyen ozellikleri agisindan H. pylori pozitif ve negatif hastalar
degderlendirildiginde, dis fircalama, tuvalet sonrasi temizlikte su
veya tuvalet kdgidi kullanimi, el temizligi, ic camasir degistirme
sikhgi, banyo yapma sikligi, anne sitl alim suresi, seyyar satici-
dan gida alimi ve sit Grini kaynadinin pastorize veya agik sit
olmasi agisindan anlamli fark saptanmamistir. Bu iki grup icme
suyu kaynagdinin sebeke veya hazir su olmasi agisindan degerlen-
dirildiginde, H. pylori pozitifliginin sebeke suyu kullananlarda
anlamli dizeyde yuksek oldugu gorlilmustir (p=0,04). Parazit
pozitif ve negatif hastalar ayni hijyen ézellikleri agisindan deger-
lendirildiginde, parazit pozitif hastalarda el yikamama orani
anlamli 6l¢tide yiksek saptanirken, (p=0,05), diger 6zellikler aci-
sindan fark bulunmamisgtir.

TARTISMA

Kronik karin agrisi en az Ug ay sureyle, glnlik aktiviteyi etkileyecek
siddette glinde U¢ veya daha fazla karin agnsi atagini tariflemek-
tedir (2). Farkli caligmalarda degisik sikliklar bildirilmekle birlikte,
KKA'nin okul cagindaki cocuklarin yaklagik 9%10-12'sinde goruldi-
Ju bildirilmistir (1, 7). KKA etiyolojisinde farkli organik ve inorganik
nedenler saptanmistir. Ulkemizde yapilan bir calismada KKA olgu-
larinin %82,4'tnde gastrit ve peptik Ulser saptanirken, bir bagka
calismada gastrit ve peptik Ulser olgularin %84'lnde izlenmistir (6,
8). Diger bir ¢calismada ise, KKA etiyolojisinde H. pylori enfeksiyo-
nu en sik rastlanan neden (%49) olarak bildirilmistir (9).

Gelismekte olan llkelerde H. pylori enfeksiyonu prevalansinin
%70-90, geligmis Ulkelerde ise %25-50 oldudu bildirilmistir (10).
Ulkemizde cocuklarin %30-56,6'sinin H. pylori ile enfekte oldugu

gosterilmistir (11). Ulkemizde yapilan calismalarda KKA olan
cocuklarda H. pylori siklidi %48-78,7 arasinda bulunmustur (6, 8,
9). Bu degerler ile karsilastinldiginda ¢alisma grubumuzda sapta-
nan H. pylori sikligindaki distkligin (%30) sosyoekonomik ve
bolgesel farklar ile iligkili olabilecedi dustnulmistir. H. pylori
gorilme sikliginin cocukluk yas grubunda yas arttikca arttig bil-
dirilmistir (11). Calismamizda da H. pylori pozitif grupta yas orta-
lamasinin, H. pylorinegatif gruba gére anlamli diizeyde (p=0,008)
ylksek oldugu gordlmustdr.

Cocuklarda bagirsak parazitozlar az gelismis ve gelismekte olan
Ulkelerde énemli bir hastalik grubu olmakla birlikte, KKA'nin da
énemli bir nedenidir. Ulkemizde yapilan calismalarda bagirsak
parazitlerinin bolgeler arasi dagilimi farkli olup %5-13,2 arasinda
degisebildigi bildirilmistir (12, 13). Calismamizda parazit siklid
%12,2 ile literatlrdeki genel sikliga yakin bulunmustur. Bu calis-
mada en sik saptanan (%5,5) parazit olan G. intestinalis, daha
once boélgemizde yapilan bir calismada %9,6 olarak bulunmustur
(14). Cocukluk caginda tlkemizde yapilan ¢alismalarda E. vermi-
cularis sikhgr %2,7-32,2 arasinda bildirilmis olup, ¢alismamizda
ise bu oran %3,3 olarak bulunmustur (14, 16). Sonuglar arasinda-
ki farkliigin birden ¢ok anal bant incelemesinin yapilamamasi
gibi tanisal yontemlerle iliskili eksikliklerden veya calisilan hedef
kitlenin sosyoekonomik farkliliklarindan kaynaklanabilecegdi
dustndlmistar.

Calismamizda H. pylori pozitif grupta bagirsak parazitleri ile bir-
likteliginin, H. pylori negatif gruba gére daha yiksek oldugu
g6rilmustlr. Bagirsak parazitlerinden biri olan G. intestinalis H.
pylori pozitif grupta %14,8, H. pylori negatif grupta %1,6 bulun-
mus, farkin istatistiksel olarak anlamli oldugu saptanmistir
(p=0.01). Baska calismalarda da H. pylori ve giardiasis birlikteligi-
nin yiksek bulundugu goésterilmistir (6, 17, 18). Gastrik mukoza-
daki H. pylori kolonizasyonu kronik atrofik gastrit, intestinal
metaplazi ve gastrik asit sekresyon bozuklugu ile iliskili oldugu
dustuntlmektedir. Bu nedenle H. pylori ve giardiasis birlikteligi,
ozellikle eriskin hastalarda, kronik H. pylori enfeksiyonunun mide
mukozasinda atrofiye neden olmasi ve ¢codu parazit enfeksiyo-
nunda bariyer gorevi goéren mide asidinin azalmasina bagl ola-
bilir. Bu nedenle H. pylori enfeksiyonunun ileri yaglarda G. intes-
tinalis enfeksiyonunun kroniklesmesine neden olabilecedi disu-
nidlmektedir (19, 20).

H. pylori enfeksiyonunda sosyoekonomik faktérlerin dnemli bir
rol oynadigi distindlmektedir. Calismalarda anne ve baba egitim
dizeyinin H. pylori pozitifligi lUzerine etkisinde farkl sonuglar
saptandigi gorilmistir (21, 22). Calismamizda ise anne ve baba
egitim dizeyleri agisindan H. pylori pozitif ve negatif hastalarda
anlamli fark olmadigi bulunmustur. Literatiirde anne egitim dize-
yi arttikca parazit gérilme oraninin azaldigi bildirilmistir (23).
Calismamizda da literatiirle uyumlu olarak parazit negatif grupta
anne egitim dizeyinin anlamli dizeyde daha yiksek oldugu
belirlenmistir (p=0,02).

H. pylori ve badirsak parazitozlarinda hijyen kosullarinin énemli
bir yer tuttugu disiiniilmektedir. Ulkemizde yapilan bir calisma-
da, calismamiz ile uyumlu olarak krese gitmenin H. pylori enfek-
siyonu riskini arttirmadidr bulunmustur (22). Calismamizda okula
gitme durumu degerlendirildiginde H. pylori pozitif ve negatif
grupta anlamli fark saptanmistir (p=0,03). Krege giden cocuklarin
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standart bir bakim gérmesi fakat okula giden cocuklarin hijyenle-
rini kendilerinin saglamasinin bu durum ile iliskili olabilecedi
dustndlmigtar.

Kalabalik aile yapisinin H. pylori enfeksiyonu bulasmasinda etkili
oldugu ileri strllmustar (24, 25). Calismamizda H. pylori pozitif
ve negatif grup, kalabalik aile yapisi agisindan degerlendirildi-
Jinde istatistiksel olarak anlamli fark saptanmamistir. Bu duru-
mun olgu sayisi dustkliglinden kaynaklanabilecegi disundlmus-
tur. Hijyen acisindan ¢amasgir makinesi varlidi ve tuvaletin ev ici ya
da disanida olmasi sorgulandiginda, H. pylori pozitif ve H. pylori
negatif grup arasinda anlamli fark saptanmamistir.

Galismalarda kente goére kirsal kesimde yasayanlarda H. pylori
seroprevelansinin daha yiksek oldudu bildirilmistir (26, 27).
Calismamizda kent veya kirsal kesimde yasamanin H. pylori pozi-
tifligi acisindan risk olusturmadigr gérilmistir. Bu durumun
bolgesel farkliliklardan kaynaklanmis olabilecegdi dugtntlmustar.

Yapilan bir calismada, annesinde gastrik hastalik dykisi olan
cocuklarda H. pylori riski anlamli yiksek saptanirken, baska bir
calismada ailede gastrik hastalik dykisi ile H. pylori enfeksiyonu
arasinda, bizim ¢alismamizda oldugu gibi, anlamli iliski saptan-
mamistir (28, 29).

Ulkemizde yapilan bir calismada, paraziti olan olgularda ailede
parazit varligi ve parazit tedavisi alma dykistiniin yiksek oldugu
bulunmustur (30). Bizim ¢alismamizda da paraziti olmayan hasta-
lar ile karsilastinldiginda, parazit olan hastalarda ailede parazit
tedavisi almis olma oraninin anlamli diizeyde daha yiiksek oldu-
Ju goérilmistir (p=0.003). Bu durum paraziter enfeksiyon riskini
arttiran yasam bicimi ile iliskilendirilmistir. Cocuklarda bagirsak
parazitozlan ile ilgili yapilmis bir calismada, el yikama aligkanhd
ile bagirsak paraziti saptanmasi arasinda anlamli iligki bulunmus,
tuvalet temizliginde su veya tuvalet k&gidi kullanimi arasinda
anlamliiliski saptanmamistir (23). Calismamizda da tuvalet sonra-
si el ylkamamanin parazit sikh@ini arttirdidi, tuvalette su veya
tuvalet k&gidi kullanimi ile parazit enfeksiyonu arasinda anlamli
iliski olmadigr bulunmustur.

Calismalarda igme suyu olarak sebeke suyu kullanilmasinin H. pylo-
ri enfeksiyonu riskini arttirdigi gosterilmistir (22). Calismamizda da
benzer sonug saptanmis, H. pylori pozitifliginin sebeke suyu kulla-
nanlarda anlamli derecede yiksek oldugu gérilmuistir (p=0,04).

SONUC

Kronik karin agnsi ve H. pylori enfeksiyonu olan cocuklarda
bagirsak parazitozlar sikliginin yiksek bulunabilecedi gosteril-
mistir. Fekal-oral bulagin her iki enfeksiyonun birlikte gorilebil-
mesinde dnemli bir etken olabilecedi dusinilmustdr. Bu neden-
le bu enfeksiyonlardan korunmada hijyen kosullarinin iyilestiril-
mesinin énemli oldugu kanisina variimistir.
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Endoparasites of the Long-Eared Hedgehog (Hemiechinus auritus) in
Zabol District, Southeast Iran

Iran’in Giineydogusunda bulunan Zabol’da Uzun Kulakh Kirpilerde (Hemiechinus Auritus)

Goriilen Endoparazitler

Nafiseh Zolfaghari, Reza Nabavi
University of Zabol, Veterinary Medicine, Zabol, Iran

ABSTRACT

Obijective: The long-eared hedgehog (Hemiechinus auritus) is a nocturnal animal living in Central and Southeast Iran. However, there are
few studies concerning endoparasites, some of which are zoonotic, of the hedgehogs in the north and northwest of Iran. The aim of the
present study is to investigate endoparasites in long-eared hedgehogs, living in Zabol district, Southeast Iran.

Materials and Methods: Stool and blood samples collected from 50 hedgehogs (35 males and 15 females) that were trapped alive were
examined with Clayton-Lane flotation and Giemsa staining methods. Furthermore, 10 road-killed hedgehog carcasses were necropsied. The
adult parasites were collected and identified under a light microscope.

Results: Spirurida eggs in the stool samples and Anaplasma inclusion bodies in red blood cells were determined in 32% and 52% of the
samples, respectively. Physaloptera clausa, Mathevotaenia erinacei, Nephridiacanthus major, and Moniliformis moniliformis were identified
in the necropsy.

Conclusion: To the best of our knowledge, ours is the first study concerning endoparasites of long-eared hedgehogs in Iran. Furthermore,
M. erinacei was for the first time reported as a parasitic fauna in Iran. (Turkiye Parazitol Derg 2016; 40: 37-41)

Keywords: Long-eared hedgehog, endoparasites, Zabol, Iran
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Amag: Uzun kulakli kirpi (Hemiechinus auritus), iran'in i¢ bblgelerinde ve giiney dogusunda yasayan noktiirnal bir hayvandir. Ancak, iran’daki
bu kirpilerdeki, bazilan zoonotik olan endoparazitler hakkinda az sayida calisma bulunmaktadir. Bu calismanin amaci, Giineydogu Iran‘in
Zabol bolgesinde yasayan uzun kulakli kirpilerde goriilen endoparazitleri aragtirmaktir.

Gereg ve yontemler: Toplam 50 canli kirpiden (35 disi ve 15 erkek) alinan diski ve kan rnekleri, Clayton-Lane flotasyon ve Giemsa boyama
yontemleri ile incelendi. Ayrica, tasitlarin ¢arptigr 10 kirpi karkasi nekropsi yapildi. Yetiskin parazitler toplandi ve isik mikroskopu altinda
incelendi.

Bulgular: Diski érneklerinin %32'sinde spirurida yumurtasi ve kirmizi kan hiicresi 6rneklerinin %52'sinde anaplasma inkliizyon cisimcikleri
saptandi. Yapilan nekropside Physaloptera clausa, Mathevotaenia erinacei, Nephridiacanthus major, ve Moniliformis moniliformis bulundu.
Sonug: Bilgimiz kadariyla calismamiz, iran’daki uzun kulakli kirpilerde endoparazitler hakkinda yapilan ilk calismadir. Ayrica, M. erinacei bir
parazit fauna olarak iran’da ilk defa rapor edilmistir. (Turkiye Parazitol Derg 2016; 40: 37-41)
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INTRODUCTION

Hedgehog is a small nocturnal mammal that is a member of the
Erinaceinae subfamily of the order Erinaceomorpha and has a
spiny body and individually characterized feint features (1, 2).
Their diets involve some foliage, mollusks, earthworms, snakes,
and frogs, some of which are intermediate hosts for some of
their endoparasites (3, 4, 5). There are four hedgehog species
identified in Iran: the long-eared hedgehog (Hemiechinus auri-
tus), East European hedgehog (Erinacea concolor), desert
hedgehog (H. oethiopicus), and Brandt’s hedgehog (H. hymelas)
(1, 6). There are few scientific studies about the parasitic fauna of
hedgehogs in Iran (1, 2, 3, 7, 8). Thus, we aimed to be the first to

Figure 1. Anaplasma inclusion bodies on the margin of red
blood cells

investigate and present a study on endoparasites in long-eared
hedgehogs living in Zabol district, Southeast Iran.

METHODS

The present survey was performed in Zabol, Southeast Iran from
April 2014 to April 2015. The climate of the area is very hot tem-
perate and dry in the summer and mild cold-dry in the winter (9).
The parasitological examination procedure of the present study
included three steps. First, 50 live adult hedgehogs (35 males and
15 females) were trapped for stool and blood examinations. They
were kept in separate cages for a day and their feces were collect-
ed. Fecal analysis was performed by the standard Clayton-Lane
technique using Sheather’s sugar solution (1, 10, 11). Subsequently,
all the hedgehogs were anesthetized with diethyl ether for collect-
ing peripheral blood from their ears (12). From each hedgehog, a
thin-layered blood smear was prepared using blood sample from
the ear vein. The Giemsa staining was conducted according to
Kelly (13) to find blood parasites. The slide was examined under a
light microscope with 100x magnification. The presence of
Anaplasma inclusion bodies on the margin of red blood cells con-
firmed the contamination (14). After recovery, the hedgehogs
were released. Following this, 10 road-killed hedgehog carcasses
were collected around the district. All of the body organs were
separated. The contents of the digestive duct and the mucosa
were emptied in hypothermal water for finding helminthes. The
stomach, small intestine, and large intestine were removed from
the bodies, opened separately, and the helminthes were collected
before being fixed in ethanol 70%. The nematode specimens
were cleared in lactophenol on a standard microscope slide; the
cestode and achantocephalan specimens were stained with ace-
tocarmine before final identification according to Youssefi (3),
Soulsby (15), and Al-zihiry (16). Statistical analysis was performed
using SPSS Software (SPSS Inc. Chicago, IL, USA).

RESULTS

It was found that 16 of the 50 stool samples and 26 of the 50
blood samples were infected with spirurida eggs and Anaplasma
spp (Figure 1), respectively. Furthermore, one nematode,
Physaloptera clausa (Figure 2), one cestod, Mathevotaenia erina-

Figure 2. a-c. Adult female Physaloptera clausa. The nematode has been found in the stomach of the long-eared hedgehog (a),
plenty of spirurida eggs with first-stage larvae in the uterus (b), the anterior end shows a collar-like projection (c)
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Figure 3. a, b. Mathevotaenia erinacei. The gravid proglottids
with irregular alternating genital pores (a), unarmed skolex has
four suckers (b)

Figure 4. Proboscis of Nephridiacanthus major

Figure 5. Moniliformis moniliformis attached to the small
intestine of a long-eared hedgehog

cei(Figure 3), and two acanthocephala species, Nephridiacanthus
major (Figure 4) and Moniliformis moniliformis (Figure 5), were
identified in the necropsy (Table 1). The statistical analysis
showed no significant correlation between the sex and infection
in the hedgehogs.

Table 1. Localization and infection rate of collected parasites
from hedgehogs.

Parasites Location Infected
animals/
examined
animals (%)

Spirurida eggs feces 16/50 (32%)

Anaplasma spp RBC 26/50 (52%)

Physaloptera clausa stomach 4/10 (40%)

Nephridiacanthus major | small intestine 2/10 (20%)

Moniliformis moniliform | small intestine 1/10 (10%)

Mathevotaenia erinacei small intestine 1/10 (10%)

DISCUSSION

In Iran, epidemiological studies on the parasitic fauna of hedge-
hogs are scarce and most investigations have been performed on
European hedgehogs in the north and northwest of the country.
Physaloptera clausa (1, 2), Mullerius capillaries (1), Hymenolepis
diminuta (1, 3), and Nephridiacanthus spp (3) have been reported
by Iranian researchers. There is no available data about parasitic
fauna in Iranian long-eared hedgehogs, other than one observa-
tion of Crenosoma striatum in the lung of long-eared hedgehogs
in the east of Iran (17). Hence, the present study was conducted to
identify the endoparasites of long-eared hedgehogs from the
Zabol district in Southeast Iran to help understand wildlife parasit-
ic disease and decrease the risk of zoonotic pathogen transmis-
sion in the area. One of the simplest and advantageous monitor-
ing methods to find live hedgehog helminths is the use of flota-
tion methods (18). The stool flotation method was used in Iranian
hedgehogs in the present study for the first time. The results
showed small numbers of spirurida eggs present in their feces,
probably belonging to Physaloptera spp. However, the necropsy
of 10 road-killed animals showed more kinds of helminths living in
the digestive system; however, the worm burden was low, only 1-3
per case. Such few eggs passing from these helminths were unde-
tectable by the flotation method. These results are in contrast with
the findings of Gaglio et al. (18), who found numerous types of
helminthic eggs in European hedgehogs in Britain using the MC
Master Method. The reason for the contrast in results could be
related to the different climatic conditions in Iran and Britain and
consequently different parasitic burden in wildlife animals. The
hedgehogs potentially could be infected with some Rickettsia
pathogens (19, 20, 21). Rickettsiae massiliae has been detected in
European hedgehogs from France (22) as well as from African and
desert hedgehogs from Algeria (11, 23). R. massiliae is a causative
agent of spotted fever disease in humans (24). Some Anaplasma
species, such as Anaplasma phagocytophilum, have been report-
ed in hedgehogs (Erinaceus roumanicus) from Romania (20).The
Giemsa staining technique in the present study showed Anaplasma
inclusion bodies in 52% of hedgehog RBC. This is the first obser-
vation of such blood parasites in Iranian hedgehogs. Molecular
investigations are highly recommended for finding the species of
such pathogens in the area. During the necropsy, our findings
revealed that the most prevalent helminth of long-eared hedge-
hogs was P. clausa. This heteroxenous nematode is distributed
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worldwide and has been reported before by Gorgani et al. (2) and
Youssefi et al. (3) in European hedgehogs from the north and
northwest of Iran. Other investigators in African countries have
reported Physaloptera spp as the most prevalent nematode in
hedgehogs (23, 25, 26, 27). In the present study, M. erinacei
(Anoplocephalinae) is first reported in Iran. Previously, this cesto-
de was reported in hedgehogs from Algeria (23) and Irag (16).
Several species of Mathevotaenia were reported before from dif-
ferent kinds of insectivorous mammals, especially rodents, world-
wide (16, 28).

The presence of N. majorand M. moniliformis as Acanthocephalans
is confirmed in our study. N. major, reported and described
before in Europe (8), Central Asia (8), and Iran (3, 8), was collected
from different species of hedgehogs. However, although M.
moniliformis has been reported from hedgehogs worldwide (11),
this study represents the first time observation of the parasite in
long-eared hedgehogs in Iran. The finding of this acanthoceph-
alan is of human health interest as this species can cause gastro-
intestinal diseases in humans (11). As is the case with many inves-
tigations worldwide, we found different kinds of heteroxenous
helminths in long-eared hedgehogs due to their dietary habits,
including mollusks like snail and earthworm, and animals such as
snake and frog, where some of these are intermediate hosts for
the endoparasites that affect them.

CONCLUSION

The worm burden of long-eared hedgehogs living in the Zabol
district of Iran was mild and did not have a high disturbance effect
on their final hosts. Further investigation is highly recommended to
explain the Anaplasma spp observed in the present study.

Etik Komite Onayi: N/A
Hasta Onami: N/A
Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilar: Tasarm - R.N., N.Z;; Denetleme - R.N.; Yaziyi Yazan -
N.Z., R.N.

Cikar Catismasi: Yazarlar herhangi bir ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Bu calisma Zabol Universitesi arastirma merkezi tarafin-
dan desteklenmistir.

Ethics Committee Approval: N/A
Informed Consent: N/A
Peer-review: Externally peer-reviewed.

Author contributions: Design — R.N., N.Z.; Supervision - R.N.; Writer —
N.Z., R.N.

Conflict of Interest: The authors declare that there is no conflict of
interest.

Financial Disclosure: The project was funded by University of Zabol
research center.

REFERENCES

1. Nematollah A, Ashrafi Helan J, Golezardy H, Zaboli N, Nouruzi M,
Azari M. Parasitic fauna of east European hedgehog (Erinaceus
Concolor) and their pathplogical aspects in Iran. Adv Zool Botany
2014; 2: 1-5.

20.

21.

22.

Gorgani Firuzjaee T, Pour-Reza B, Naem S, Tavassoli M. ectoparasi-
tic infestations of the European hedgehog (Erinaceus europaceus)
in urmia, Iran. Vet Res Forum 2013; 4: 191-4.

Youssefi MR, Rahimi MT, Halajan A, Moosapour AA, Nikzad R, Nikzad
M, et al. Helminth parasites of eastern European hedgehog (Erinaceus
concolor) in northern Iran. Iranian J Parasitol 2013; 8: 645-50.
McCarthy J, Moore TA. Emerging helminth zoonoses. Int J parasitol
2000; 30: 1351-60. [CrossRef]

Riley PY, Chomel BB. Hedgehog zoonoses. Emerg Infect Dis 2005;
11: 1-5. [CrossRef]

Ziaie H. A field guide to the mammals of Iran. Department of the
Environment, Tehran 1996 (In Persian).

Youssefi MR, Rahimi MT, Hosseini SM, Darvishi MM. First report of
Rhipicephalus turanicus from hedgehog (Erinaceus concolor) in
north of Iran. World J Zoo 2011; 6: 401-3.

Heckmann RA, Amin OM, Halajian A, EL-Neggar AM. The morpho-
logy and histopathology of Nephridiacanthus major
(Acanthocephala: Oligacanthorhynchidae) from hedgehogs in Iran.
Parasitol Rel 2013; 112: 543-8. [CrossRef]

Mohammadi S, Farahi M, Ganjali M, Koohkan S. Roadkill mortality
of long-eared hedgehog Hemiechinus auritus from Zabol, SE Iran
2011; 3: 99-101.

Nabavi R, Khedri J, Jahantigh M. High clinical disturbance and mor-
tality in pigeon flocks caused by Hadjelia truncata infection in
Sistan, Iran. Turk J Vet Anim Sci 2013; 37: 355-7.

Khaldi M, Torres J, Samso B, Miquel J, Biche M, Benyetton M, et al.
Endoparasites (helminths and coccidians) in the hedgehogs Atelerix
algirus and Paraechinus aethiopicus from Algeria. Afr Zool 2012, 47:
48-54. [CrossRef]

Hosni MM, El Maghrbi AA. Ectoparasites infestation of free-ranging hed-
gehog (Etelerix algirus) in north western Libya. Open Vet J 2014; 4: 12-5.
Kelly WR. Veterinary clinical diagnosis. Bailliere Tindall, London
1974; 2: 374.

Majidiani H, Nabavi R, Ganjali M, Saadati D. detection of Theileria
annulata carriers in Holstein-friesian (Bastaurus Taurus) and Sistan
(Bos tanrus indicus) cattle breeds by polymerase chain reaction in
Sistan region, Iran. J Parasit Dis 2015. [CrossRef]

Soulsby EJL. Helminths, Arthropods and Protozoa of Domesticated
Animals. Baillier Tindal, London 1982; 303-754.

Al-zihiry KJ.K. First record of cestode Methevotaenia erinacei in
Long-eared hedgehog Hemiechinus auritus in Basrah province,
Irag. J Thi-Qar Sci 2009; 3: 20-6.

Mirzaei Dehaghi M, Fathi S, Norouzi Asl E, Borji H, Radfar MH. First
report of Crenosoma striatum and Haemonchus contortus in the
long-eared hedgehog (Hemiechinus auritus) in Iran. Turkiye Parazitol
Dreg 2014; 38: 255-7. [CrossRef]

Gaglio G, Allen S, Bowden L, Bryant M, R.Morgan E. Parasites of
European hedgehog (Erinaceus europaceus) in Britain: epidemio-
logical study and coprological test evalution. Eur J Wildl Res 2010;
56: 839-44. [CrossRef]

Psaroulaki A, Ragiadakou D, Kouris G, Papadopoulos B, Chaniotis
B, Tselentis Y. Ticks, tick-born rickettsiae, and Coxiella burnetii in the
Greek island of Cephalonia. Ann NY ACad Sci 2006; 1078: 389-99.
[CrossRef]

Oana DM. Researches regarding ecobiology and epidemiology of
hard ticks ixodidae attack-vectors of Lyme disease in Romania.
Editura Academiei Republicii Popular Romance, Bucurest 2012; 2-5.
Hajipour N, Tavassoli M, Gorgani-Firouzjaee T, Naem S, Pourreza B,
Bahramnejad K, et al. Hedgehoges (Erinaceus europaceus) as a
source of ectoparasites in Urban-suburban areas of northwest of
Iran. J Arthropod-Born Dis 2015; 9: 98-103.

Marie JL, Davoust B, Socolovschi C, Raoult D, Parola P. Molecular
detection of rickettsial agents in ticks and fleas collected from a
European hedgehog (Erinaceus europaceus) in Marseilles, Frence.
Camp Immunol Microbial Infect Dis 2012; 35: 77-9. [CrossRef]


http://dx.doi.org/10.1016/S0020-7519(00)00122-3
http://dx.doi.org/10.3201/eid1101.040752
http://dx.doi.org/10.1007/s00436-012-3165-6
http://dx.doi.org/10.3377/004.047.0114
http://dx.doi.org/10.1007/s12639-015-0646-4
http://dx.doi.org/10.5152/tpd.2014.3677
http://dx.doi.org/10.1007/s10344-010-0381-1
http://dx.doi.org/10.1196/annals.1374.077
http://dx.doi.org/10.1016/j.cimid.2011.11.005

Turkiye Parazitol Derg
2016; 40: 37-41

Zolfaghari and Nabavi.
Endoparasites of Long-Eared Hedgehog

41

23.

24.

25.

Bitam |, Parola P, De La Cruz KD, Matsumoto K, Baziz B, Rolain JM,
et al. First molecular detection of Rickettsia felis in fleas from
Algeria. Am J Trop Med Hyg 2006; 74: 532-5.

Vitela G, Mansueto S, Rolain JM, Raoult D. Rickettsia massilia
human isolation. Emerg Infect Dis 2006; 12: 174-5. [CrossRef]
Gregory MV. Diseases and parasites of the central African hed-
gehog Erinaceus albiventris Wagner. Zoologische Beitrage 1981;
27: 205-13.

26.

27.

28.

Ikeh El, Anosike JC, Okon E. Acanthocephalan infection in man in
northern Nigeria. J Helminthol 1992; 66: 241-2. [CrossRef]

Kaikabo AA, Kalshingi HA, Saddiq MD, Muazu A, Gashua IB,
Suleiman AB. Detection of helminth parasites of ruminants in hed-
gehog Alterix albiventris. Nigerian J Parasitol 2007; 28: 129-30.
Campbell ML, Gardner SL, Navone GT. A new species of
Mathevotaenia (cestoda Anoplocephalidae) and other tapeworms
from marsupials in Argentina. J Parasitol 2003; 89: 1181-5. [CrossRef]


http://dx.doi.org/10.3201/eid1201.050850
http://dx.doi.org/10.1017/S0022149X00014632
http://dx.doi.org/10.1645/GE-1778

42

Original Investigation / Ozgiin Arastirma

Study of Pathophysiological Effects of the Nematode Parasite
Eustrongylides sp. on Freshwater Fish Channa punctatus by

Hematology, Serum Biochemical, and Histological Studies

Hematoloji, Serum Biyokimyasal ve Histolojik Calismalarla Tatlisu Balig1, Channa punctatus

Uzerine Nematod Parazit FEustrongylides sp."nin Patofizyolojik Etkileri

lvy Kundu', Probir Kumar Bandyopadhyay', Dipak Ranjan Mandal?, Gozde Gurelli®

'Department of Zoology, Kalyani University, Parasitology Laboratory, Kalyani-741235, West Bengal, India
2Sidho-Kanho-Birsha University, Purulia -723104, West Bengal, India
3Department of Zoology, Faculty of Sciences and Arts, Kastamonu University, Kastamonu, Turkey

ABSTRACT

Objective: The aim of this study was to study the pathophysiological effects on Channa punctatus due to the nematode parasite Eustrongylides sp.
Methods: A total of 250 fish were examined during the period January 2012-2014. Hematological, serum biochemical, histological, and
scanning electron microscopic studies were performed on normal and infected hosts to study the effects caused by the nematode.
Results: The mean values of red blood corpuscle [RBC] count, hematocrit, and hemoglobin were significantly higher (P<0.01) in noninfected fish,
while the values of white blood corpuscle [WBC] count, mean corpuscular volume [MCV], and mean corpuscular hemoglobin [MCH] were signifi-
cantly higher (P<0.01) in infected fish. In infected fish, the average values of aspartate amminotransferase [AST] (416 UL"), alanine amminotrans-
ferase [ALT] (73.35 UL"), alkaline phosphatase [ALP] (161.6 mg dI"), and cholesterol (154.82 mg dI') were significantly higher (P<0.01) than those
in noninfected fish. Significant differences were also observed in total protein and glucose levels between the infected and noninfected fish.
Histological and scanning electron microscopic studies of the host tissues revealed a series of pathological changes and mechanical damage.
Conclusion: It can be concluded that Eustrongylides sp. has a significant impact on its host and thus the parameters outlined in the present
paper may be employed as tools in monitoring the health status of fish in culture practices. (Turkiye Parazitol Derg 2016; 40: 42-7)
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Amag: Bu ¢alismanin amaci nematod parazit Eustrongylides sp.'nin Channa punctatus Uzerine patofizyolojik etkilerini aragtirmaktir.
Yéntemler: Toplam 250 balik Ocak 2012-2014 siiresi boyunca aragtirlmigti. Nematodun sebep oldugu etkiyi aragtirmak icin, normal ve enfekte ko-
naklar Uzerine hematolojik, serum biyokimyasal, histolojik ve taramali elektron mikroskop (scanning electron microscope) calismalar uygulanmistir.
Bulgular: Parazitle enfekte baliklarda WBC (beyaz kan hicresi) sayimi, MCV (ortalama hicre yogunlugu), MCH (ortalama hicre hemog-
lobini)'nin degerleri anlamli sekilde daha yiksek (P<0,01) iken, enfekte olmayan baliklarda RBC (kirmizi kan hicresi) sayimi, hematokrit ve
hemoglobinin ortalama degerleri anlamli sekilde daha yiksektir (P<0,01). Enfekte baliklarda, aspartat aminotransferaz [AST] (416 UL"), alanin
aminotransferaz [ALT] (73,35 UL"), alkalin fosfataz [ALP] (161,6 mg dI') ve kolesterol (154,82 mg dI")'lin ortalama degerleri enfekte olmayan
baliklarinkinden anlamli olarak daha yuksektir (P<0,01). Anlamli farkliliklar enfekte ve enfekte olmayan baliklar arasinda toplam protein ve
glukoz seviyelerinde de gézlenmistir. Konak dokularin histolojik ve taramali elektron mikroskobu calismalari bir seri mekanik zarar ve pato-
lojik degisiklikleri agiga ¢ikarmistir.

Sonug: Bu calismadan Eustrongylides sp.'nin konagi Uzerine anlamli etkiye sahip oldugu sonucu ¢ikarilabilir ve, bu bulgular, yetistiriciligi
yapilan baliklarin saglik durumlarini izlemede arag olarak kullanilabilir. (Turkiye Parazitol Derg 2016; 40: 42-7)
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INTRODUCTION

The snake-headed freshwater fish Channa punctatus of the fam-
ily Channidae has a wide geographical distribution and a high
growth rate and contributes significantly to the fishery sector in
India. It usually inhabits swamps, pools, and rice fields and is
known for its nutritive and invigorating qualities (1). The
air-breathing teleost, being carnivorous in nature, acts as an
intermediate or final host of many helminth parasites. Potentially,
all freshwater and brackish water fish may be affected by nema-
todes, with heavier infections likely in predatory fish, particularly
for species utilizing fish as an intermediate or transient host (2).
Parasitic infection in fish results in heavy mucous secretion and
discoloration and in severe cases causes high mortalities, which
results in huge economic losses to fisheries.

The nematodes cause damage to the hosts by depriving them
of digested food and by feeding on host tissues, sera, or blood.
In some cases, direct mechanical damage results from them fix-
ing to host tissues and developing or migrating in them (3-5).

Among fish nematodes, Eustrongylides infection has attracted
considerable attention as it has been reported in various regions
of the world and these nematodes exhibit a great potential for
transmission and pathogenicity (6-9).

Eustrongylides sp are pathogenic parasites of piscivorous birds
transmitted through two intermediate hosts: aqguatic oligo-
chaetes and fish (10-12). In fish, these parasites are conspicuous
as long, red, coiled individuals located in the body cavity or
embedded in the muscle (13, 14). Unencysted larvae of these
parasites migrate under the skin and in the muscles, causing
extensive inflammation and necrosis. Encystation occurring in
the viscera, namely liver, spleen, or gonads causes severe patho-
logic changes in the adjacent tissue (6). Hence, to maximize
productivity and to reduce fish mortality due to diseases and
parasites, continuous evaluation of the physiological status of
the fish is essential in the fishery sector.

Blood parameter analyses have proven to be valuable tools for
diagnosing the health status of fish as these indices provide
reliable information on metabolic disorders, deficiencies, and
the chronic stress status before clinical symptoms appear (15).
Thus, hematological tests and the analysis of serum constituents
have proven useful in the detection and diagnosis of metabolic
disturbances and disease processes (16, 17). In response to eco-
logical and physiological conditions, major changes occur in fish
blood composition, such as fluctuations in the levels of red and
white blood cells (RBC and WBCs, respectively), hormones,
hematocrit, hemoglobin concentration, leukocytes counts, and
other basic components. No significant report is available on the
effects of Eustrongylides infection on hematology and the serum
biochemical profiles of the host Channa punctatus.

Therefore, the aim of this study was (i) to characterize the hema-
tological and serum biochemical indices of normal and infected
fish and to establish a correlation between the studied blood
parameters and (i) to assess the pathological changes and
mechanical damage caused in visceral organs using histological
and scanning electron microscopic studies, respectively.

MATERIAL AND METHODS

Collection of fish specimens and helminth parasites

A total of 250 host fish, i.e. Channa punctatus (17-21 cm in
length) weighing 50-75 g, were collected from fish farms in
Naihati and Kalyani, West Bengal during the period of January
2012-2014 and were brought alive to the parasitology laboratory
for examination. They were acclimatized and maintained in glass
aquaria (100x60x50 cm) following standard procedures (1).
Adult fish specimens of nearly similar weight and length were
dissected in physiological saline (0.75% NaCl solution) for col-
lecting helminth parasites. Collected nematodes were fixed in
hot 70% ethanol after being washed thoroughly in normal saline,
and then stored in labeled glass vials containing glycerine alco-
hol (1:3). For light microscopic examination, each nematode was
cleared in lactophenol for morphological observation and iden-
tification. The relative parameters were measured and identifica-
tion was performed using selected identification keys (5, 18, 19).
The approval of Institutional Animal Ethics Committee, University
of Kalyani was not taken since the experiment were made on
commonly available edible fishes.

Scanning electron microscopic study of tissues infected with
nematodes

The tissues and helminth parasites from infected fish were col-
lected and fixed in 2.5% glutaraldehyde solution prepared in 0.1
M sodium cacodylate buffer (pH 7.4) at 4°C. The samples were
then dehydrated through with a series of alcoholic grades, fol-
lowed by washing with absolute alcohol and amyl acetate mix-
ture in 3:1, 2:2, and 1:3 ratios, and finally in 100% amyl acetate.
The tissues were finally critical point dried using CO, in a HCP:2
Critical Point Dryer (Hitachi, Tokyo, Japan) coated with metallic
gold in an IB-2 ion coater and examined in a Hitachi S-530
Scanning Electron Microscope at accelerating voltages of 15 and
20 KV (20).

Histological studies

Samples of visceral organs, such as the liver, spleen, and intes-
tine, collected from both normal and infected fish were fixed in
Bouin’s fixative for 24 h, and then dehydrated using ascending
grades of alcohol, cleared in xylene, and finally embedded in
paraffin wax. Processed tissue samples were serially sectioned at
about 5 pm on a rotary microtome, and stained with hematoxy-
lin-eosin (21). The sections were examined using a light micro-
scope and photographed by a phase-contrast microscopic
camera (Olympus CX 41).

Hematology analysis

Blood samples were collected by the caudal puncture method
were immediately transferred into EDTA-containing assay tubes at
an approximate concentration of 5 mg/mL of blood (22). The
blood samples were diluted with the appropriate diluting fluids
for red blood corpuscle (RBC) and white blood corpuscle (WBC)
counts and the counts were determined using an improved
Neubauer hemocytometer and then calculated (22, 23). The
packed cell volume (PCV) was determined by using a microhema-
tocrit capillary tube (24). The hemoglobin content in erythrocytes
was determined by using Sahli's hemoglobinometer. Absolute
values, like mean corpuscular volume (MCV), mean corpuscular
hemoglobin concentration (MCHC), and mean corpuscular hemo-
globin (MCH), were calculated using standard formulas (25).
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Figure 1. a-d. a: Nematode (Eustrongylides sp.) attached with
the liver of the host Channa punctatus. b: Liver tissue damage
indicated by the increase in number of RBCs in liver tissue
infected with Eustrongylides sp. larvae. ¢ and d: Attachment of
the nematode with the intestine of the host.

Biochemical analysis

The blood samples were collected in a clean, dry sample con-
tainer (without anticoagulant) and were centrifuged at 2000 rpm
for 5-6 min at 4°C. The supernatant containing the serum was
collected and stored at —20°C prior to analysis. Biochemical
tests were performed for determination of the serum glucose,
cholesterol, total protein, albumin, aspartate amminotransferase
(AST, E.C.2.6.1.1), alanine aminotransferase (ALT, E.C.2.6.1.2),
and alkaline phosphatase (ALP, E.C.3.1.2.3.1). The total protein
concentration in serum was estimated by the Biuret method (26).
Albumin was determined by the bromocresol green method
(27). Serum globulin was calculated by subtracting the concen-
tration of albumin from that of the total protein, and the albu-
min/globulin ratio (A/G ratio) was calculated by dividing the
albumin concentration over that of globulin (28).

AST and ALT activity were measured using a spectrophotometer
with the 2.4 dinitrophenylhydrazine (2.4-DNPH) method (29). Al-
kaline phosphatase (ALP) was estimated by Kind and King's spec-
trophotometric method (30, 31). Serum cholesterol and glucose
concentration were measured by a spectrophotometric method
according to procedures described by Tietz (32) and Mendel
et.al. (33), respectively.

Statistical analysis

The experiments were conducted in triplicates. All the values are
given as the mean + standard error of the mean (S.E.M). The
values of the hematological and biochemical data between the
control and infected groups of fish blood were compared statis-
tically by using student’s t test (2-tailed). The mean values were
compared at the 1% level of significance (P<0.01).

RESULTS

Macroscopic and microscopic observation

A total number of 250 fish were examined from January 2012 to
January 2014, i.e., during the spawning and post-spawning sea-
son. Nematodes were recovered from the abdominal cavity,

|
Figure 2. a-f. a: Histological section of liver from noninfected
fish. b: Erythrocytes were observed in the hepatic tissue section,
and part of the hepatic tissue was necrotic; numerous
melanomacrophagic centers were also observed in the liver
section of infected fish. c: Histological section of the spleen from
noninfected fish. d: Spleen of infected fish mainly showing
swelling in the thickened trabeculae and hemorrhage. e:
Histological section of the intestine from a noninfected fish. f:
Nematode occurrence in the intestine resulted in rupture of the
villi, mucosa, submucosa, and even muscularis layers. Hypertropic
and hyperplastic changes were also detected in the epithelial
cells of mucosa.

musculature, lumen of the stomach, and in the stomach wall.
They were then identified as Eustrongylides sp based on larval
anatomical characteristics, and most of them were encysted. The
nematodes measured 17-20 mm in length and 0.19-0.23 mm in
width.

Scanning electron microscopic observations

SEM studies revealed the extent of the damage caused by the
nematode in the visceral organs of the host Channa punctatus.
Figure 1.A shows the attachment of the nematodes in the liver
tissues that resulted in hemorrhage. Studies show the increase in
number of RBC cells in liver tissue infected with Eustrongylides
sp larvae Figure 1.B. Moreover, damage caused in the intestine
of the host due to mechanical attachment and penetration of
the nematode are illustrated in Figure 1.C and D. Furthermore,
the scanning electron microscopic images of the nematode
were used for taxonomic identification of the parasite.
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Table 1. Effect of Eustrongylides sp. on some hematological parameters of Channa puntatus in comparison with noninfected and
infected fish (Mean+SE). Values are expressed as the meanzstandard deviation (SD) of 10 replicates. Student’s ‘t’ tests were performed
noninfected and infected groups. The mean values were found to be significantly different at a 1% level of significance (P<0.01).

SI. No Blood Parameters Noninfected Fishes Infected Fishes

Range Mean=SD Range Mean=SD
1. RBC count(106 pLT) 3.2-4.8 4.133+0.622 1.2-2.2 1.838+1.159
2. WBC count (103 pL™) 7.0-10.8 8.18+1.074 10.2-14 10.80+1.180
3. Hg (g dI) 12.7-14.5 13.19+1.12 9.6-11.5 10.55+2.66
4. PCV (%) 41-46 43.458+4.00 22-33 32.195+5.57
5. MCV (Ft) 90.8-145 107.27£19.5 94.28-232.5 178.196+75.68
6. MCH (pg) 28.5-43.15 35.35+£6.708 28.57-71.6 56.70+£21.33
7. MCHC (%) 30.0-31.5 30.46+0.5217 28.2-29.5 29.4+1.059
RBC - Red blood corpuscle; WBC - White blood corpuscle;Hg- Hemoglobin; PCV - Packed cell volume; MCV - mean corpuscular volume; MCH - mean
corpuscular haemoglobin; MCHC - mean corpuscular haemoglobin concentration.

Table 2. Effect of Eustrongylides sp. on some serum biochemical parameters of Channa puntatus in comparison with noninfected
and infected fish (Mean+SE). Values are expressed as the mean+standard deviation (SD) of 10 replicates. Student's 't’ tests were
performed between noninfected and infected groups. The mean values were found to be significantly different at a 1% level of

significance (P<0.01).

SI. No | Blood Parameters Noninfected Fishes Infected Fishes

Range Mean=SD Range MeanxSD
1. Total protein (g dlI",mg dI",UL") | 2.5-6.0 4473 +£1.31 1.2-3.09 2.279+0.8123
2. Serum albumin (g dI") 25-42 3 +£1.24186 0.4-2.5 1.44+1.203
3. A/G 1.4-1.9 1.572+0.139 0.33-1.3 0.819+0.429
4. SGOT/AST(ULT) 140-315 190.9+89.019 213+640 416+172.55
5. SGPT/ALT (UL 30.2-36.42 34.167+1.067 65-85.5 71.8+£13.71
6. Alkaline phosphatase (mg dI) 125.47-145.35 130.60+2.91 150.56-170.65 165.8+£32.43
7. Glucose (mg dI) 49.6-87.07 66.10+21.5423 24.42-42.5 35.024+7.93
8. Cholesterol (mg dI) 120.78-140 130.93+1.97 150-165.5 158.82+5.55
A/G ratio - albumin/globulin ratio; AST - aspartate amminotransferase; ALT - alanine aminotransferase; SGPT - Serum Glutamate Pyruvate Transferase;
SGOT - Serum Glutamic Oxaloacetic Transaminase.

Histological findings

Marked histopathological changes were recorded in the tissues
of the liver, spleen, and intestine of the affected hosts.
Inflammatory reaction, tissue necrosis, and circulatory distur-
bance were the main symptoms observed in the infected tissue
sections. Hepatocytes were of irregular outline with abundant
vacuolar space and the nucleus hardly visible. Penetration of the
nematode disrupted the regular arrangement of the hepato-
cytes, which resulted in necrosis and hemorrhage, see Figure
2.B. Frequent and dispersed melanomacrophagic centers were
observed in the sections of the infected fish.

The spleen of the infected fish mainly shows inflammation of the
capillaries and hemorrhages, and numerous melanomacro-
phagic centers were observed, see Figure 2.D.

Nematode occurrence in the intestine resulted in the rupture of
villi, mucosa, submucosa, and even muscularis layers. Hypertropic
and hyperplastic changes were also detected in the epithelial cells
of mucosa, see Figure 2.F, while the tissue sections from noninfect-
ed groups are normal in appearance and structure.

Hematological analysis

The RBC count in the infected fish was significantly lower
(P<0.01) than in noninfected fish. Conversely, the WBC count in
infected fish was significantly higher (P<0.01) than in noninfected
fish. Statistical analysis reveals that affected fish had significantly
lower (P<0.01) hemoglobin and PCV levels, while the mean val-
ues of MCV and MCH were significantly higher (P<0.01). The
mean values of MCHC showed nonsignificant differences in the
studied fish. Values (mean, standard error, and ranges) of RBC
and WBC counts, hemoglobin concentration, PCV, MCV, MCH,
and MCHC of infected and normal fish are given in Table 1.

Serum biochemical analysis

The mean values, standard error, and ranges of the serum bio-
chemical parameters for both infected and noninfected fishes
are summarized in Table 2. Significantly higher values were
observed for ALT, AST, cholesterol, and ALP in infected fish than
in noninfected fish (P<0.01). The total protein A/G ratio and glu-
cose values were significantly lower (P<0.01) in infected fish in
comparison to noninfected fish.
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DISCUSSION

This study reveals that Eustrongylides sp causes a series of bio-
chemical, hematological, and pathological changes in the host
fish. Glucopyruvic intoxication leads to a marked decrease in the
glucose level of serum due to the consumption of an abundant
amount of glucose content from the host by the nematode (34).

The liver acts as the main metabolic center for detoxification,
biosynthesis, and excretion of cholesterol. Thus, increased levels
of ALT, AST, and ALP in infected fish, as observed during the
study, indicate impaired liver function (35) and extensive liver
damage. Elevated levels of cholesterol indicate disorders of the
lipid and lipoprotein metabolism, especially liver-impaired phys-
iology (36).

In this study, hypoproteinemia with decreased levels of total
serum protein (TSP) and albumin without marked changes in
globulin level were observed. Parasitic infestation causes prote-
olysis of TSP, which results in the liberation of free amino acids
and their utilization in numerous metabolic processes, like the
tricarboxylic acid cycle (TCA), to meet the enhanced energy
demand. The necrosis of hepatocytes results in a decline in the
total protein level in serum, which may be due to the decrease
in protein synthesis. The reason for the loss of protein from
serum may also be attributed to the increased level of transam-
inase activity, indicating the rapid utilization of reserve foods like
protein and carbohydrate under stress conditions (37, 38).

Blood acts as a pathophysiological reflector of the whole body
(39, 40). Hence, hematological parameters are important in diag-
nosing the functional status of the fish infected with helminth
parasites (41) and also to evaluate the physiological condition
and nutritional status of the fish (42).

The RBC count, hemoglobin value, and packed cell volume were
found to be significantly reduced in infected fish, which occurs
as a result of the parasitic infestation that often leads to anemia
(43). Furthermore, the parasites act as a stressor and during pri-
mary stages of stress, PCV changes due to the release of cate-
cholamine, which can mobilize RBCs from the spleen (44) or
induce RBC swelling as a result of fluid shift into the intracellular
compartment (45).

The WBC count was found to be enhanced due to parasitic
infestation, as WBCs are key components of innate immune
defense and leukocytes are involved in the regulation of immu-
nological function in the organism (46-48).

The MCV and MCH values recorded in infected fish were
enhanced, which confirmed the pathological occurrence of per-
nicious anemia. The MCHC values showed a nonsignificant
decline in infected fish in comparison with noninfected fish.

The histological changes appearing in visceral organs, such as the
liver, spleen, and intestine, may be due to toxic substances
released by the larvae, resulting in hydropic degeneration and the
necrosis of normal cells. Such responses evoke inflammation and
leukocytosis in the affected host. The severity of histopathological
changes caused by this nematode is correlated with the depth of
penetration within the host tissues along with the parasite burden.

The brown black pigments found in the vicinity of the parasites
result from the activity of macrophages involved in the resorp-
tion and removal of foreign material. The pigment present in the
melanomacrophagic centers consists mainly of lipofuscin and
hemosiderin. In new hemorrhagic sites occurring due to the
penetration and migration of helminths, hemosiderin-containing
macrophages are usually found, while in chronic cases, darker
pigment-containing macrophages are frequently encountered
(49).

CONCLUSION

The results of this study provide information regarding the char-
acteristic features of hematological, biochemical, and histo-
pathological changes in Channa punctatus due to Eustrongylides
sp infection, suggesting that blood parameters and serum bio-
chemical studies may be effective in monitoring the effects of
nematode infestation in fish; this knowledge would be effective
in fishery management programs.
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Ichifiyobodo spp. Infection in Meagre (Argyrosomus regius) from
Turkey: Parasitological and Pathological Findings

Granyoz Baliginda (Argyrosomus regius) lchifyobodo spp. Enfeksiyonunun Tiirkiye’den

Bildirimi: Parazitolojik ve Patolojik Bulgular

Banu Yardimci', Gokmen Zafer Pekmezci', Behire Isil Didinen?, Secil Metin?

'Ondokuz Mayis Universitesi, Veteriner Fakiiltesi, Su Uriinleri Hastaliklari Anabilim Dali, Samsun, Tiirkiye
2Siileyman Demirel Universitesi, Egirdir Su Uriinleri Fakiiltesi, Isparta, Tiirkiye

ABSTRACT

Objective: The aim of this study is to describe the first report of Ichthyobodo spp. infection in meagre (Argyrosomus regius) fry in a marine
aquaculture facility in Turkey.

Methods: The material of the study was composed of 30 meagre A. regius in 2-3 g weight taken from the fry adaptation unit of a fish farm
in the Aegean Sea. In this study, parasitological and pathological examinations were performed on the meagre. Ichthyobodo spp. was
determined on the body surfaces and gills.

Results: Pathological examination revealed grayish mucous and erosions between the pin head and lentin over the skin of the examined
specimens. Microscopic examinations revealed significant spongiosis, vacuolar degeneration, and hyperplasia in epidermal malpighian
cells and hyperplasia in goblet cells.

Conclusion: In the present study, Ichthyobodo spp. infection was for the first time determined in an alternative cultured meagre in Turkey.
(Turkiye Parazitol Derg 2016; 40: 48-50).

Keywords: [chthyobodo spp., Argyrosomus regius, histopathology, Turkey
Received: 03.11.2015 Accepted: 29.12.2015

(074

Amagc: Calismanin amaci Turkiye'de denizde yetistiriciligi yapilan Granyéz baligi yavrularinda Ichthyobodo spp. enfeksiyonunun ilk defa
tanimlanmasidir.

Yéntemler: Calismanin materyalini Ege denizindeki balik ¢iftliginin yavru adaptasyon tnitesinden alinan 2-3 gr agirligindaki 30 balik olustur-
du. Patolojik ve parazitolojik inceleme yapildi. Viicut ylzeyi ve solungaglarda Ichthyobodo spp. tespit edilmistir.

Bulgular: Patolojik incelemede, baliklarin dis ylizeylerinin grimsi renkte bir mukus tabakasi ile kapli oldugu ve deri tzerinde toplu igne
basindan mercimek buytkligine degdisen boyutlarda erozyonlar gézlendi. Mikroskobik incelemede, epidermiste malpighian hiicrelerinde
belirgin spongiosis, vakuoler dejenerasyon ve hiperplaziye ile birlikte goblet hicrelerinde de hiperplaziye rastland.

Sonug: Sonug olarak, yetistiricilikte alternatif bir tir olan granyéz baliklarinda Tirkiye'de ilk defa Ichthyobodo spp. enfeksiyonu tanimlandi.
(Turkiye Parazitol Derg 2016; 40: 48-50).

Anahtar Kelimeler: Argyrosomus regius, histopatoloji, Ichthyobodo spp., Tirkiye

Gelis Tarihi: 03.11.2015 Kabul Tarihi: 29.12.2015

INTRODUCTION meagre started in Europe in the second half of the 1990s in
] ) ) Italy and France, followed by Spain (2004), Turkey (2005),
Meagre Argyrosomus regius (Asso, 1801) is a teleost fish 15 coce (2007), and has now also started in Egypt. Total
species that belongs to the Sciaenidae family. Meagre could aquaculture production of meagre has increased from a few
be a suitable candidate species for the diversification of  tonnes in 2000 to approximately 4000 tonnes in 2008 and 10
aquaculture in the Mediterranean region, and has been 000 tonnes in 2010 (1). Meagre has grown rapidly, with pro-
ranked in eighth position out of 27 species. The farming of ~ duction output in 2011 exceeding over 14 000 tonnes (2).
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The ectoparasitic flagellate Ichthyobodo spp. is known to induce
ichthyobodosis in both wild and farmed fish populations.
Ichthyobodosis causes heavy infections on the skin and gills and
can cause mortality, representing a common problem in fish
farms. Formerly known as Costia necatrix, it is an important cos-
mopolitan distribution issue. Ichthyobodo spp. (mostly recorded
as |. necator) has been identified and reported with different
freshwater and marine fish worldwide (3). Their life cycle includes
one free-swimming dispersive phase, alternating with an
attached, feeding stage. The flagellate has been frequently
associated with outbreaks in cultured and aquarium fish (4). Until
recently, the genus Ichthyobodo contained a single variable
species, |. necator, identified from different hosts. However,
small subunit ribosomal RNA gene sequences of parasites from
different fish and environments have shown that I. necator actu-
ally represents several different species (5). An infected fish body
surface may appear gray in color, with spots, discoloration, and
mucus secretion. The action of the Ichthyobodo results in the
destruction of epidermal cells, producing widespread patholog-
ical changes. Skin histopathological lesions include spongiosis,
vacuolation, and edema, followed by degeneration and slough-
ing of epidermis (4).

The aim of this study was to describe the first report of
Ichthyobodo spp. infection in meagre (A. regius) fry in a marine
aquaculture facility in Turkey.

METHODS

A total of 30 meagre fish in an adaptation unit from a fish farm
were randomly collected and transported to the laboratory for
parasitological examination in August 2013. The investigation
was performed with smear or squash preparations under a light
microscope (magnification 100-1000x). Skin was scraped onto
the slides, dried at room temperature, and stained with 5%
Giemsa solutions. The flagellates were studied by light micros-
copy and identified as Ichthyobodo spp. by their morphological
characteristics, which have been described by Lom and Dykova,
1992. Following the parasitological examination, the gills and
skin were fixed in 10% neutral formaldehyde solution for patho-
logical examination. Tissue samples were routinely processed
and embedded in paraffin. Tissue sections 4-6 p in width were
stained with hematoxylin—eosin (HE) and examined under a light
microscope.

RESULTS

All the fish samples were infected with Ichthyobodo spp.
Specimens of free-swimming forms of Ichthyobodo spp. were
identified by their oval body, which contained two free unequal
flagellae ventrally and a centrally located nucleus (Figure 1a).
Macroscopic examination revealed grayish mucous and erosions
between the pin head and lentin over the skin. In the microscop-
ic examination, pyriform-shaped parasites were seen to be
attached to the epithelial cells of the skin with hypertrophied
proboscis. In the epidermis, mild hyperplasia of the malphigian
cells and depletion of the goblet cells were observed where
Ichthyobodo spp. was dense (Figure 1b, c) and significant spon-
giosis, vacuolar degeneration, and hyperplasia of malpighian
cells were seen where Ichthyobodo spp. were less dense or

absent. There was also significant hyperplasia of the goblet cells
(Figure 1d, e). In addition, epidermal cells were seen to have lost
their interdigitating cell membranes, and the outer surface layers
of the epidermis occasionally seemed to slough off (Figure 11).
Although the gill filaments were lightly infected, there was no
apparent pathological change seen.

DISCUSSION

Although there have been reports on the occurrence of
Ichthyobodo spp. in fish hosts from Turkey (7-10), in the present
study, Ichthyobodo spp. is reported for the first time in meagre,
A. regius, in Turkey.

The skin of infected meagres showed extensive epidermal
hyperplasia, vacuolation, and spongiosis within this study.
Symptoms resembled those seen in farmed salmonids infected
with I. necator (11-13) and in Japanese flounder with Ichthyobodo
spp. (14, 15). In previous studies, epidermal hyperplasia, vacuo-
lation, and spongiosis were seen to occur in densely infected
areas, but in contrast with these studies, these findings were
seen in less densely infected areas in this study. This condition
was attributed to the unattachment of the parasites to the epi-
thelial cells due to the degeneration of the upper level epider-
mis cells. Previous studies reveal optimal or high mortality rates
in densely infected farms, but in the present study, the insignifi-
cant mortality rate was thought to be correlated with the early

spp. (Giemsa, X1000). b, c. Skin surface of a meagre excessively
infected with Ichthyobodo spp. of epidermis and absence of goblet
cells (HE, X200; X400). d,e. Epidermis of a meagre less densely infected
with Ichthyobodo spp. showing of the hyperplasia of malpighian cell
and goblet cells (asterisk), severe vacuolation (arrowheads) and
spongiosis (arrows) (HE, X200; X400). f. Sloughing of the epidermis of
an infected meagre (HE, X100).
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diagnosis and treatment protocol. The cytoplasmic degenera-
tion occurring around the parasite’s cytostome suggested that
the parasite may feed on the cytoplasm by releasing digestive
enzymes or toxic substances from the cytostome tube, as sug-
gested in . necator (12). The main cause of fish deaths may be
attributable to breakdown of the osmoregulatory system due to
severe epidermal destruction, followed by the starvation of fish
due to decreased appetite.

Although Ichthyobodo spp. was reported in both the gills and
skin of fish (6), the parasites in the present investigation showed
a distribution in the meagre juveniles, where they were abundant
on the skin surface and fins, but rare on the gills. In the present
study, Ichthyobodo spp. on meagres was found to occur in large
numbers over the whole body surface, indicating the possibility
of direct skin infections.

CONCLUSION

With this study, Ichthyobodo spp. infection in meagre, a very
popular alternative species in the last few years, was determined
parasitologically and pathologically. This study demonstrates
that the marine Ichthyobodo spp. is an important parasitic
pathogen of meagre, and is responsible for growth retardation
and mortalities in fish culture facilities. It can cause large eco-
nomic losses in marine aquaculture. An effective method for
controlling Ichthyobodo infections is formalin treatment, but
further investigations should be directed to prevent outbreaks of
ichthyobodiasis.
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Cystic Echinococcosis: One Entity, Two Unusual Locations

Kistik Ekinokokkoz; Bir Hastalik, Iki Sira Disi Yerlesim

Yesim Saglican’, Ozben Yalgin?, Ecmel Kaygusuz?
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ABSTRACT

We report two cases of cystic echinococcosis at unexpected locations. Patients were a 64-year-old man and 35-year-old woman. A cystic
mass was incidentally found between the prostate and seminal vesicles in the male patient, using ultrasonography during a check-up for
ischemic coronary disease. The female patient was admitted to the hospital with symptoms of cardiopulmonary disease, but her detailed
radiological examination showed a cystic lesion in the interventricular septum of the heart. Both patients were operated, and examinations
of the histologic sections revealed cyst walls consistent with echinococcal infection. Attention should be focused on this entity even in en-
demic areas, and pathologists should be aware of the histologic characteristics of this lesion, to avoid misdiagnosis as a nonspecific cyst.
(Turkiye Parazitol Derg 2016; 40: 51-3).
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oz

Bu makalede, biri 64 yaginda erkek, digeri 35 yaginda kadin olan iki ayri hastada sira disi yerlesim gésteren tek bir hastalik, kistik ekinokokkoz
sunulmaktadir. Erkek hastanin iskemik koroner hastaligi nedeniyle yapilan genel kontrolleri sirasinda, ultrasonografi sonucu prostat ve vezi-
kula seminalisler arasinda kistik kitle saptanmistir. Diger hasta ise kardiyopulmoner sikéyetleri nedeniyle hastaneye bagvurmus, gorintileme
yontemleri ile kalp ventrikilleri arasinda kistik bir lezyon belirlenmistir. Her iki hastada lezyonlar rezeke edilmis, histolojik inceleme sonucu
kistik ekinokokkoz enfeksiyonu tanisi verilmistir. Endemik bolgelerde alisilagelmis lokalizasyonlarda siklikla gorilmekle birlikte, bu kistlerin
sira digl yerlesim gosterebilecedi ve bu nedenle spesifik olmayan kistlerle karisabilecedi akilda tutulmalidir.

(Turkiye Parazitol Derg 2016; 40: 51-3).

Anahtar Kelimeler: Ekinokokkoz, kist hidatik, prostat, kalp
Gelig Tarihi: 27.06.2015 Kabul Tarihi: 29.02.2016

INTRODUCTION

are asymptomatic for many years until cysts grow to an

. . ' . ) o extent that triggers clinical signs.
Cystic echinococcosis (hydatid cyst) is a parasitic disease 99 d

caused by infection with the larval stage of Echinococcus
granulosus, a 2-7 millimeter long tapeworm found in dogs
(definitive host) and sheep, cattle, goats, and pigs (interme-
diate hosts). Humans are infected by the ingestion of para-
site eggs through contaminated food or water or through a
direct contact with animal hosts. Most infections in humans

Cystic echinococcosis in endemic areas is common in rou-
tine surgical pathology practice. In general, the cysts are
most commonly located in the liver and lungs. They are
usually diagnosed under detailed pathologic evaluation
and clinicopathologic correlation. However, in lesions mim-
icking hydatid cysts, particularly in unusual sites, both the
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imaging techniques and histopathologic examination can lead
to inappropriate differential diagnosis. Here we present two
cases of cystic echinococcosis with their clinical and histopatho-
logic appearance and a brief literature review.

CASE REPORT

Case 1

A b4-year-old man was followed up for ischemic coronary dis-
ease. During the last consultation, a well-limited, 65-mm mass
composed of cystic and solid components at the posterior of the
urinary bladder was detected using abdominal ultrasonography.
Its association with prostate or seminal vesicle was not well
defined using ultrasonography. Both urinary system and tran-
srectal ultrasonography showed a cystic and semisolid mass
measuring 155 mL in volume that was closely associated with
prostate and seminal vesicles. Initial diagnosis was done using
trucut needle biopsy and aspiration of the cyst fluid.
Microscopically, the sections showed fibromuscular prostatic
tissues and isolated thick fibrous cyst wall fragments without any
cellular lining and dispersed multinuclear histiocytic giant cells in
the wall (Figure 1). Cytospin preparations of the cyst fluid
showed proteinous secretion, nuclear debris, and spermatozoa.
The diagnosis was benign cyst wall consistent with either a pros-
tatic cyst or seminal vesicle cyst.

Based on these findings, transurethral prostatectomy was per-
formed. The resected tissues were 23 gm in weight and 6.5x6x0.6
cm in dimensions. Along with the prostatic tissues were 4x3.5x0.5
cm pearly membranous tissues. Microscopic sections revealed cel-
lular, lamellous cyst wall fragments consistent with cuticula between
the prostatic tissues, but no scolex was detected (Figure 2).

Case 2

A 35-year-old female presented with palpitation and dyspnea.
Echocardiography and cardiac MRI revealed a 5-6 cm interven-
tricular septal cardiac cyst. The patient was prepared for surgery
after a preoperative diagnosis of hydatid cyst. At the beginning
of surgery, transesophageal echocardiography was performed
to verify the localization of the lesion; it was located at the sep-
tum, bulging toward the posterior wall of the ventricle. The cyst
fluid was aspirated, and the wall was resected from the septum.

On gross examination, the specimen consisted of membranous
calcified tissues and cuticular membrane. Histologic sections
revealed, a diffusely calcified and inflamed fibrous capsule con-
taining residual muscle of the heart at the outer portion. There
were acellular, laminated chitinous membrane and degenerated
germinal layer at the inner wall of the fibrous capsule (Figure 3).
A few scolices were also detected (Figure 4).

Outcome

Both the lesions were diagnosed as cystic echinococcosis; one
of them in the prostate and the other in the heart. Anti-
Echinococcus total antibody was found to be elevated on sero-
logic examinations, and allergic laboratory tests showed high
levels for specific anti-Echinococcus IgE antibodies in both
patients. Other organs were scanned to locate the primary site
of the disease or to identify haematogenous spread of
Echinococcus. A calcified cystic lesion consistent with hydatid
cysts was found in the liver of case 1; however, results from the
imaging techniques were within normal limits in case 2 and no
other focus was detected. Albendazole was used after surgery,

Figure 1. Trucut needle biopsy revealed prostatic tissues and isolated
thick fibrous cyst wall fragments (H&E, x100)

Figure 2. Transurethral resection specimen of the prostate; prostate
tissue (left) and a cellular, lamellous cyst wall (right) (H&E,*x100)

Figure 3. Cardiac cyst wall consists of a laminated chitinous membrane
and few scolices (H&E,x100)
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Figure 4. Scolices within the cyst (H&E,x200)

and there was no evidence of the hydatid disease at their post-
operative 1 year follow-up.

DISCUSSION

Echinococcal infection is caused by hydatid tapeworm, mostly E.
granulosus (99%) (1). It is a common disease particularly in the
Middle East, Greece, Australia, North Africa, and some parts of
South America (2). It may occur at any age and most commonly
involves the liver (50%-70%) followed by the lungs (11%-17%) (1,
2). Compared with the heart, prostatic or seminal vesicle hydatid
cysts are less common (3, 4). Davies (5) referred to the history of
cystic echinococcosis and related it to the time of Hippocrates,
but probably the early cases related to the prostate were report-
ed by Plaggmeyer and Cumming in 1922. Subsequently, more
cases were reported that included the kidney, spleen, urinary
bladder, bone, retrovesical, and spinal cysts (4, 6-9).

Clinical manifestations of hydatid disease were variable, and
some of them were incidentally detected during radiologic
investigations. Ultrasonography and computerized tomography
(CT) cannot always reliably distinguish these lesions from other
cystic lesions, such as congenital mullerian remnant cysts, reten-
tion cysts, and even cystic degeneration of prostatic hyperplasia.
Differential diagnosis should include simple cysts, cystadeno-
mas, and teratoma. Tumors and aneurysms of the heart should
also be considered. Causes of diagnostic mistakes using CT
include early disease stage, small cyst size, features of localiza-
tion, and lack of daughter cysts. Cysts can be primary in these
locations, but in published reports, they are mostly believed to
have an origin from other usual locations (1). Serologic findings
are about 90% sensitive for E. granulosus; however, false-positive
results do occur. Definitive diagnosis is based on cyto-histologic
findings; a meticulous search for acid-fast birefringent hooklets
or laminated membrane is mandatory.

Cystic hydatid disease has generally been treated with surgical
resection. The introduction of other interventional methods, such
as percutaneous drainage, combined with albendazole therapy is
an effective alternative treatment, particularly for hydatid cysts of
the liver. Surgery with the pre- and post-operative administration
of albendazole is the best treatment option (10).

CONCLUSION

An awareness of the existence of these lesions even in endemic
areas and a careful focus on key histologic characteristics will aid
pathologists in appropriate diagnosis.
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Letter to the Editor / Editore Mektup

Hydatid Cyst Presenting with Mass That Localized in the Cruris

Region

Kruris Bolgesine Lokalize Kitle Ile Prezente Olan Kist Hidatik
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To the Editor:

A 40-year-old male was referred to our hospital with a slow-
ly growing mass that localized in his right cruris under the
knee. He had moderate pain without any daily distraction.
His history was not relevant with trauma or septic disease.
He did not have pain localized in the abdomen and chest. A
physical examination revealed a 5x4 cm fixed, firm, and
tender mass in the anteromedial and middle parts of the
right cruris. There was no ecchymosis, erythema, increased
warmth, or lymphadenopathy. Laboratory tests were normal
and showed a total leukocyte count of 4000/mm?, erythro-
cyte sedimentation rate of 25 mm/h, and C-reactive protein
level of 1.2mg/dl. An ultrasound examination was first per-
formed, and it showed multiple cystic lesions in the muscle
localized in the gastrocnemius. Magnetic resonance imag-
ing (MRI) was performed for further imaging. MRI showed

an oval cystic mass of approximately 50x30 mm in the gas-
trocnemius muscle, containing round daughter cysts (Figure
1). The cysts seen hypointense in T1 A-weighted images
and hyperintense in T2 A-weighted images. Because the
magnetic resonance images were suggestive of a hydatid
cyst, further laboratory and imaging studies were employed
to support the diagnosis and detect other sites of possible
involvement. There was no other involvement of the hydatid
cyst. There was a positive response to the indirect hemag-
glutination test for hydatid disease. The mass was operated.
Albendazole therapy, 200 mg twice daily, was given for six
weeks after the operation. Clinical, radiological, and sero-
logical tests showed no recurrence after the therapy.

Hydatic disease is a zoonotic infection caused by
Echinococcus granulosus. E. granulosus frequently causes
pulmonary and liver infection. Soft tissue hydatid disease is

Figure 1. a-c. a. Axial fat-suppressed T2-weighted image, b. Coronal fat-suppressed T2-weighted image oval cystic mass of
approximately 50x30 mm in the gastrocnemius muscle, containing round daughter cysts, c. Coronal fat-suppresed T2-weighted image
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unusual even in endemic areas, and skeletal muscle involvement
is extremely rare, with a reported prevalence of 0.5-4.7% (1).
Although there are many reports on intramuscular hydatid cysts,
there are only a few in children (2). The diagnosis of musculoskel-
etal hydatid cysts is clinically and radiologically difficult. It resem-
bles a soft tissue tumor. Ultrasonography, computed tomogra-
phy, and MRI have a valuable role in the radiological diagnosis
and follow-up of hydatid disease (3). A double-layered wall,
daughter cysts, and the water lily sign are specific findings (4).
We do not recommend routine biopsy. Surgery is most effective
for treating hydatid cysts. Surgical resection and medical therapy
are the preferred treatments for isolated echinococcosis. Hydatid
cysts should be kept in mind when observing the soft tissue
mass of the extremities in patients from areas endemic to E.
granulosus.
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