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Turkiye Parazitoloji Dergisi, 1976 yilindan bu yana c¢I-
kan, Tip, Veterinerlik ve Biyoloji alanlarinda yapilan
Parazitoloji konulu klinik ve deneysel caligmalari, ilging
olgu bildirimlerini, davet edilmis derlemeleri, Edito-
re mektuplar yayinlayan; yayin dili Tirkce ve ingilizce
olan, bagimsiz ve ényargisiz ¢ift-kér hakemlik ilkelerine
dayanan uluslararasi bir dergidir.

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

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

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji alan-
larinda ve biyoloji bilim dalinin ilgili birimlerinde ¢alisan
tim bilim insanlari ve bu alanlardaki yiiksek lisans/dokto-
ra 6grencileridir. Bu kapsamda dergi, Tirkiye Parazitoloji
Dernegi uyelerine ve yurt capinda parazitoloji'yle ilgili
kisi ve kuruluslara dizenli olarak ulastirlmaktadir. Dergi-
nin tim sayilarinin icerikleri tam metin olarak www.tpara-
zitolderg.org adresinde Ucretsiz erisime aciktir.

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

Turkiye Parazitoloji Dergisi; PubMed/MEDLINE, BIO-
SIS-Zoological Record, BIOSIS Previews Biological Abst-
racts, CAB Abstracts and Bibliographic Databases, Index

Copernicus, TUBITAK ULAKBIM TR Dizini ve Tiirkiye Atif
Dizini tarafindan indekslenmektedir.

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

Editor Ofisi

Editor: Prof. Dr. Yusuf Ozbel

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

Tel.: +90 232 390 47 24

Faks: +90 232 388 13 47

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

Yayinci

AVES

Adres: Buylikdere Cad. No: 105/9 34394
Mecidiyekdy, Sisli-Istanbul

Tel.: +90 212 217 17 00

Faks: +90 212 217 22 92

E-posta: info@avesyayincilik.com

Yazarlara Bilgi
Yazarlara Bilgi sayfasi derginin basili versiyonunda ve
www.tparazitolderg.org web sayfasinda yayinlanmaktadir.

Materyal Sorumluluk Reddi

Turkiye Parazitoloji Dergisi'nde yayinlanan tim yazilardaki
gorls ve raporlar yazarlarin gérisudur. Editorler ve Yayinci
bu yazilar icin herhangi bir sorumluluk kabul etmemektedir.

Dergimiz asitsiz kagida basiimaktadir.
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The Turkish Journal of Parasitology has been published
since 1976. The journal publishes clinical and experimen-
tal studies, interesting case reports, invited reviews and
letters to the editor on biological, medical and veteri-
nary parasitology. The Turkish Journal of Parasitology is
an international journal which is based on independent
and unbiased double-blinded peer-review principles. The
publishing language of the journal is Turkish and English.

The Turkish Journal of Parasitology is the scientific and
the official publication of the Turkish Society for Parasi-
tology and is published four times per year; in March,
June, September and December, and is financed by the
Turkish Society for Parasitology.

The aim of the journal is to publish original articles with
highest clinical and scientific quality at the international
level. The Turkish Journal of Parasitology also publishes
reviews covering fundamental innovations in medical edu-
cation, editorial articles, case reports and original images.

The target audience of the journal is scientists working
on medical and veterinary parasitology, and relevant
disciplines of biology, as well as PhD and MSc students
studying on these topics. In this context, the journal is
sent regularly to the members of the Turkish Society for
Parasitology as well as to the organizations and individu-
als who are interested in parasitology countrywide. The
contents of all issues in full text can be accessed free
of charge through the web site www.tparazitolderg.org.

The editorial and publication processes of the journal are
conducted in accordance with the ICMJE, WAME and
COPE standards.

The Turkish Journal of Parasitology is indexed in Pub-
Med/MEDLINE, BIOSIS-Zoological Record, BIOSIS Pre-

views Biological Abstracts, CAB Abstracts and Bibliograp-
hic Databases, Index Copernicus, TUBITAK ULAKBIM TR
Index and Turkiye Citation Index.

Subscriptions/Permissions and Reprints/Advertisements
The full texts of the published articles can be accessed free
of charge through the web site www.tparazitolderg.org.
Applications for subscriptions, permissions, reprints and
advertisements should be made to the editorial office.

Editorial Office

Editor: Yusuf Ozbel, MD, Prof.

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

Phone: +90 232 390 47 24

Fax: +90 232 388 13 47

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

Publisher
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Address: Bliylkdere Cad. No: 105/9 34394
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Information for Authors
Information for authors is published in the journal and is
available on the web site www.tparazitolderg.org.

Material Disclaimer

All opinions and reports in the articles published in the
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The editors and the publisher do not accept any respon-
sibility for these articles.

The journal is printed on acid-free paper.
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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-
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2017 yilinin ilk sayisini biri yurtdigindan 8 orijinal aragtirma makalesi, yine biri yurtdisindan 4 olgu sunumu bir de
editére mektup olmak lzere 13 makale ile ¢ikarmaktayiz.

Bu sayimizda, bu alanda calisan arkadaslarimiza tilkemizdeki durum ile karsilastirma imkani saglayacak iran’da
kan donérlerinde Toxoplasma gondii pozitifliginin yayginligini inceleyen bir makale de sunulmaktadir. Ayrica,
Kars ilinde buzadilarda Cryptosporidium yayginligi hakkinda, énemli bir protozoon olan T. annulata ile
molekuler alanda calisan arkadaslarimiza faydali olacagini diisiindigumiiz bir makale, cevresel sularda parazit
varligini inceleyen bir makale, zoonozlarin dnemsenmesi gerektigini vurgulayan bir makale, ev tozlarinda
allerjenlerin Erzincan ilindeki durumunu ortaya koyan bir makale ile fener baligi parazitlerini arastiran bir makale
bulunmaktadir. Olgu sunumlari da her zaman oldudu gibi farkli konulardan secilmis olup, alaninda yeni verileri
icermesine 6zellikle dikkat edilmistir.

Makalelerin sisteme ylklenmesi sirasinda, makale materyalleri ile birlikte yiklenmesi gereken formlarla ilgili
olarak sikintilar yasandigi gérilmektedir. Bu formlarin tamami dergimizin web sayfasinda “Yazim Kurallarn”
sekmesinde yer almaktadir. Makale yiklenirken bu formlarinda eksiksiz olarak yiklenmesi makalenin islem
strecini kisaltacagindan bu konuya dikkat edilmesini belirtmek isterim.

SCI/SCl-Expanded kapsaminda olan dergilerde yapacagdiniz yayinlarda dergimizde yer alan makalelere atif
yapilmasinin, dergimizin bu endekse basvuru sirecinde blyik énem tasidigini yeniden belirtmek isterim. Bilim
alanimizin en 6nemli unsurlarindan ve bizleri gliclendiren 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 2017 with 13 articles, including 8 original research articles, 4 case reports, one
of which is from another country, and 1 letter to editor.

In this issue, there is an article investigating the prevalence of Toxoplasma gondii positivity in blood donors in
Iran, which will allow our colleagues studying in this area to make comparison with the situation in our country.
Moreover, this issue includes an article on the prevalence of Cryptosporidium in calves in the province of Kars;
an article on T. annulata which is an important protozoon; an article that is considered to be helpful for our
colleaguea studying molecular subjects; an article investigating the presence of parasites in environmental
water; an article emphasizing that zoonoses must be paid attention; an article displaying the state of house dust
allergens in the province of Erzincan; and an article on angler fish parasites. As usual, case reports have been
selected among those on different subjects and it has been paid attention that they present new knowledge
in their areas.

It has been noticed that while loading the articles on the system, some problems related to the forms that
must be submitted with the article materials are encountered. All of these forms can be reached in the tab
of “Instructions for Authors” on the website of our journal. | would like to emphasize on this point because
complete submission of these forms while loading an article will shorten the process.

| would like to restate that making citations from the articles in our journal for the studies that will be published
in the journals included in the SCI/SCI-Expanded is very important during the application process of our journal
to this index. | present you my respect hoping that this issue of the “Turkish Journal of Parasitology”, which is
one of the most important components of our scientific field and one of tools that strengthen us, will contribute
to your scientific works and knowledge.

Prof. Yusuf Ozbel
Chief Editor
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Prevalence of IgG and IgM anti- Toxoplasma gondii Antibodies in

Blood Donors at Urmia Blood Transfusion Organization, Iran

Iran Urmia Kan Bankasi Kan Donorlerinde Toxoplasma gondii lgG ve IeM Antikor Preva
O @) O

Khosrow Hazrati Tappeh’, Jalil Musavi?, Mohammad Baradaran Safa®, Hosein Galavani’,
Hamid Alizadeh?

'Department of Parasitology and Mycology, Urmia University of Medical Sciences, Urmia, iran
2Division of Infectious Diseases, Urmia University of Medical Sciences, Urmia, Iran
3Division of Laboratory, Urmia University of Medical Sciences, Urmia, iran

ABSTRACT

Objective: The importance of toxoplasmosis lies in its global spread, opportunistic nature, and causative role in abortion or irreparable ad-
verse effects on infants of infected pregnant women. Toxoplasma gondii has different transmission routes to humans, including blood trans-
fusion. The objective of the present study was to evaluate the prevalence of IgG and IgM antibodies specific for T. gondiii in blood donors at
the Urmia Blood Transfusion Organization in west Azerbaijan, Iran.

Methods: The present analytical, descriptive study evaluated the plasma of 270 randomly selected blood bags donated in 2013. The en-
zyme-linked immunosorbent assay (ELISA) test was employed to measure anti-T. gondii IgG and IgM antibodies.

Results: The results of the ELISA test showed that 102 samples (37.8%) from 270 blood bags had IgG antibodies in their plasma and none of
them were IgM-positive, whereas 98 were men and four were women.

Conclusion: Any increase in the level of IgM antibodies indicates the presence of an acute disease because the parasite is inside white blood
cells and contaminates blood transfusion. Fortunately, all samples were IgM-negative. However, a province-wide seroepidemiological study
is required for the Blood Transfusion Organization to consider including screening for anti-T. gondii antibodies in its screening programs.
Keywords: Prevalence, toxoplasma gondlii, Blood donor, Urmia, Iran
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Amac: Toksoplazmozun 6nemi enfekte hamile kadinlarin bebeklerinde telafisi olanaksiz olumsuz etkilerde veya dustik olayindaki nedensel
rolline, global yayilimina ve firsatci dogasina dayanmaktadir. Toxoplasma gondii'nin kan transflzyonu dahil, farkli insanlara bulasma sekli var-
dir. Bu calismanin amaci iran’in bati Azerbaycan eyaletinde yer alan Urmia Kan Transfiizyon Kurumundaki kan donérlerinde T.gondii'ye ézgii
IgG ve IgM antikorlarinin prevalansini degerlendirmektir.

Yéntemler: Mevcut analitik tanimlayici calismada, 2013 yilinda bagislanan kan torbalarindan rastgele secilmis 270 plazma degerlendirildi.
Anti-T.gondii IgG ve IgM antikorlarini dlcmek amaciyla enzim baglantili imiinosorbent analizi (ELISA) kullanildi.

Bulgular: ELISA testi sonuclarina gére 270 kan torbasindan alinan 102 (%37,8) numunenin plazmasinda IgG antikorlari vardi ve bunlarin hic-
birisi IgM-pozitif degildi. 98 numune erkek donérden alinmisken, 4t kadindan alindi.

Sonug: IgM antikorlarinin seviyesindeki herhangi bir artis akut bir hastaligin varligini géstermektedir, ¢linkii parazit beyaz kan hiicrelerinin igin-
dedir ve kan transfiizyonunu kirletir. Neyse ki, tiim numuneler IgM-negatifti. Ancak, Kan Transfiizyon Orgiitiiniin kendi tarama programlarina
anti-T-Gondii antikorlari taramasini dahil etmeyi diisinmesi icin, il genelinde bir seroepidemiyolojik ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Prevalans, toxoplasma gondii, kan donérd, Urmia, iran
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INTRODUCTION

Toxoplasmosis is an important zoonotic, globally distributed,
parasitic disease caused by an obligate intracellular protozoan
called Toxoplasma gondii. Cats are the major hosts and spread
oocysts, as the resistant form of the parasite, through their feces.
Consequently, the consumption of contaminated water, fruits,
and vegetables would infect humans and other hosts (1, 2). The
contamination of humans and other hosts is reported worldwide,
but the prevalence of infection depends on several factors, such
as eating behavior, age, and geographical location (3). Disease
transmission through the placenta is another cause of human
infection, and if the mother is infected with toxoplasmosis
during pregnancy, there is a risk of fetal infection. This can cause
complications such as microcephaly, hydrocephalus, mental
retardation, jaundice, abortion, brain calcification, blindness,
and fetal death (4). This parasite can also be transmitted from
IgM-positive people to negative recipients through whole blood
transfusion or other blood products, such as leukocytes (5, 6).

Patients with aplastic anemia, thalassemia, and immunodeficien-
cy are the recipients of blood transfusion, and considering their
weak immune systems and the opportunistic nature of this para-
site, the injection of infected blood would cause irreversible
complications (4). The prevalence of toxoplasmosis in blood
donors is different in different regions of Iran and the world.
Approximately 60% of Egyptian blood donors were IgG-positive,
and the prevalence of toxoplasmosis among the study popula-
tion in blood donors in the northern region of Jordan was 35.5%.
The prevalence in males and females was 35.8% and 34.3%,
respectively. Samples from 385 healthy blood donors from cen-
tral Turkey were examined for anti-T. gondii antibodies using the
indirect fluorescent antibody test (IFAT) and enzyme-linked
immunosorbent assay (ELISA). The seroprevalence of the anti-T.
gondii IgG and IgM antibodies was 19.5% and 2.33% with IFAT,
respectively, and 20.25% and 2.33% with ELISA, respectively
(7-9). Different studies conducted in Iran have also produced
different results. A total of 540 blood samples was randomly
collected from healthy blood donors in the Hamadan Blood
Transfusion Center. All samples were examined for IgG and IgM
antibodies using ELISA. The results were analyzed in relation to
epidemiological factors such as age, sex, occupation, and some
toxoplasmosis risk factors. Approximately 518 participants in this
study were males. In total, 294 (54.4%) of the studied population
were |gG-positive and 10 (1.9%) were IgM-positive antibodies,
whereas 25% of blood donors in Zahedan in the south of Iran
were |gG-positive and all cases were IgM-negative (10, 11).

Unfortunately, blood bags in the Iranian Blood Transfusion
Organization are not screened for this parasite. Thus, the pres-
ent study was conducted to determine if it is necessary to rec-
ommend screening for T. gondii antibodies. The present study
also evaluated T. gondii antibodies in donors attending the
Urmia Blood Transfusion Organization.

METHODS

This study was approved by the ethics committee of Urmia
Medical Sciences University (Code No: 68), and we had no con-
tact with donors. First, the information of blood bags, collected

from donors in the Urmia Blood Transmission Organization, was
registered. The bags were then centrifuged in Taleghani Hospital
(affiliated with Urmia Medical Sciences University), and the plas-
ma bags were frozen at -20°C until the day of the experiment.
The present cross-sectional study, with the target population of
blood donors attending the Urmia Blood Transfusion
Organization in 2013, analyzed 270 blood bags using the ELISA
test in the serology section of the Taleghani Hospital laboratory.
The ELISA test was conducted using the Pishtaz-Teb ELISA test
kit, with which the IgM titer was determined based on antibody
capture. The plate wells were covered with anti-human IgM anti-
bodies, and the samples were diluted to 1:100 and were poured
into the wells. All IgM-positive serum samples were bound to
antibodies at the bottom of the wells. The free antibodies were
separated after an initial rinsing with a solution containing phos-
phate buffer, tween, and distilled water. The conjugation kit
containing antigens of T. gondii conjugated with horseradish
peroxidase was added. The IgG titer was determined based on
the binding of T. gondii antigens to the wells. If anti-T. gondii
antibodies exist, they bind to the antigens at the bottom of the
wells. They were then added to the conjugated wells. After
another rinsing, a dye consisting of tetra-methyl benzidine and
hydrogen peroxide was poured into the wells. The intensity of
the blue color was proportional to the number of immune com-
plexes formed in the wells. The addition of a 1 N HCI stopping
solution turns the blue color to yellow, which was then recorded
using light absorption at a wavelength of 450 nm (ELISA Lab
system reader, Finland).

According to the kit manufacturer instructions, an IgM antibody
titer of 21 is positive and <0.9 is negative. In addition, IgG anti-
body values 210 mL/IU were considered positive, and values <10
mL/IU were negative.

The ELISA test results and questionnaires were analyzed using
the SPSS 16 software and t-test, respectively. The index for pos-
itive/negative answers was calculated using the following formu-
la: cut-off index = optical density of sample/cut-off value.

RESULTS

Of the 270 blood samples, 261 (96.7%) belonged to men and 9
(3.3%) belonged to women. The mean age of the blood donors
was 34 years, with the youngest and oldest being 18 and 62
years respectively. The ELISA test results showed that 102 sam-
ples (37.8%) were IgG-positive, of which 98 samples belonged to
men (37.5%) and four to women (44.5%). ELISA test results were
evaluated as positive/negative according to the controls (Table 1
and 2). The complete demographic information is presented in
Table 3. IgM antibody was not detected in any of the samples.

DISCUSSION

T. gondii is a globally distributed parasite, and domestic cats
and the cat family are its definitive hosts. Considering the large
number of cats in urban and rural areas, environmental contam-
ination with oocysts, and the possibility of human infection, it is
worth evaluating serum IgM and IgG antibodies. The high anti-T.
gondii antibody titer is directly related to the population of cats
(2). As it is uncommon to have cats as pets in Iranian homes,
infection is indirectly transmitted through other routes.
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Table 1. Statistical indicators of light absorption: IgM

Negative Positive Cut-off

control control value SD Min Max Average

0.058 1.438 0.28 0.0076 0.053 0.089 0.069
Table 2. Statistical indicators of light absorption: IgG

Negative Positive Cut-off

control control value SD Min Max Average

0.023 0.185 2.86 0.321 0.19 1.52 0.47

Table 3. Demographic data of blood donors

Personal
Variable |characteristics Frequency |Percentage
Sex Female 9 3.3%
Male 261 96.7%
Household |Rural 54 20%
location Urban 216 80%
Literacy llliterate 4 1.5%
Below high school diploma 70 26%
High school diploma 89 33%
University 109 39.5%
Furthermore, toxoplasmosis is also transmitted through blood

transfusion (1). Considering the fact that blood recipients are
often people with suppressed immune systems, those who
receive dialysis, and children with aplastic anemia or thalas-
semia, it is essential to screen donated blood. The findings of
the present study showed that from the total 270 collected sam-
ples, 102 were IgG-positive (37.8%) and none were IgM-positive.
Other studies, such as Abdolgani’s in Jordan, reported 35.8%
IgG-positive cases in north Jordan, whereas no samples were
IgM-positive (8). Blood samples were collected from 493
non-pregnant women between 2009 and 2012. The presence of
antibodies to T. gondii was determined using the latex aggluti-
nation test. Thirteen of 493 (2.6%) samples were found to be
seropositive for T. gondii infection. There was no age depen-
dence in the prevalence (12). Another seroepidemiological study
in Karnataka, India, reported 3.20% and 6.3% of samples to be
positive for T. gondii IgG and IgM, respectively (13). The results
of this study revealed that 114 (45.2%) cases were anti-T. gondii
lgG-positive, 26 (10.3%) cases were anti-T. gondii IgM-positive,
and 17 (6.7%) cases were anti-T. gondii IgG- and IgM-positive. In
the control group, 92 (36.5%) cases and 15 (6%) cases were
revealed to be seropositive for IgG and IgM, respectively (14).
The cross-sectional study conducted by Ormazdi et al. (15) on
250 samples taken from the Iranian Blood Transfusion
Organization reported IgG and IgM in 52.8% and 3.6% cases,
respectively. Siegel et al. (5) reported toxoplasmosis in 40
patients with leukemia after receiving contaminated packed
white blood cells (leukopheresis) in 1971. The recipients of heart,
lungs, and bone marrow transplants can also be at the risk of
toxoplasmosis through blood transfusion. Caner et al. (16) con-
ducted another study in Turkey on 40 patients with kidney trans-

plants, and the serum test results in 67.5% cases were positive.
In another study in pregnant women in Urmia, the seropreva-
lence of anti-T. gondii antibody 1gG and IgM was 28.32% and
1.44%, respectively, had the highest toxoplasmosis rate increased
by age. This may be because of the increased risk of exposure to
infection source with age (17). In another study by Sarkari et al.
(18), the prevalence of anti-T. gondii antibodies among blood
donors from five blood centers in Fars province were analyzed.
Anti-T. gondii antibodies were detected in the sera of 286 out of
1480 blood donors, indicating a seroprevalence of 19.3% in this
population. From these, 182 (12.3%) were only IgG-positive, 81
(5.47%) were only IgM-positive, and 23 (1.6%) were both 1gG-
and IgM-positive (18).

CONCLUSION

The presence of anti-T. gondii antibodies in the blood donors of
the present study highlights the importance of further investiga-
tions into this area. The Blood Transfusion Organization in Iran
does not screen donated blood for anti-T. gondii antibodies.
Therefore, similar studies can provide invaluable information to
the Blood Transfusion Organization in preparing appropriate
blood screening programs for anti-T. gondii antibodies. The
present study evaluated donated blood after examining the
donors by a physician and performing routine blood tests.
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Kars Yoresinde Buzagilarda Crypeosporidium Fnfeksiyonlari Prevalansimin
Asit Fast Boyama (mAF) ve ELISA Yontemleriyle Belirlenmesi

Determining the Prevalence of Cryprosporidium Infections with Acid Fast Staining and ELISA in
Calves at the Kars Province of Turkey

Neslihan Giindiiz!, Mikremin Ozkan Arslan?

Kafkas Universitesi Kars Meslek Yiksekokulu, Veterinerlik Bélimd, Kars, Turkiye
%Kafkas Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Kars, Tiirkiye

oz

Amag: Calismada, Kars yoresinde sitcl igletmelerde bulunan buzagilarda Cryptosporidium enfeksiyonlar prevalansinin modifiye Asit Fast
(mAF) boyama ve Enzim Linked Immunosorbent Assay (ELISA) yontemleri ile karsilastirmali olarak belirlenmesi amaclanmistir.

Yéntemler: Arastirma materyali diski érnekleri; Mart-Haziran 2011 dogum sezonunda Kars cevresinde bulunan kéy ve ciftlikler olmak tzere 22
odaktaki buzagilarin rektumlarindan alinmistir. Buzagilar 3-90 gunlik (3 ayliga kadar) ve 91-180 ginlik (3 ayliktan blylk) olmak tzere iki gruba
aynlmistir. Calisma materyali 313 digki 6rneginden (146's1 ishalli buzagi, 167'si saglikli buzadi) olusmustur. Digki érnekleri 5nce mAF boyama yoén-
temiyle incelenmistir. Daha sonra bu érneklerden 222'si Cryptosporidium parvum ELISA kiti (Bio-X Diagnostics), 91'i ise Cryptosporidium ticari
ELISA kiti (DiagnosticAutomation, Inc.; USA) ile degerlendirilmistir.

Bulgular: Buzagilarda Cryptosporidium yayginligi; mAF boyamayla %3,8 (12/313), ELISA ile %5,1 (16/313) oraninda bulunmustur. mAF bo-
yama ile Cryptosporidium ookisti gorilen tim ornekler ELISA ile de pozitif saptanmistir. Cryptosporidium gorilme orani mAF ve ELISA
yontemlerine gére sirasiyla; ishalli buzagilarda %5,5 (8/146), %7,5 (11/146); saglkllarda %2,4 (4/167), %3,0 (5/167); t¢ ayliga kadar olanlarda
%4,0 (10/253), %5,5 (14/253); 3-6 ayliklarda ise her iki teknik ile %3,3 (2/60) olarak belirlenmistir. Cryptosporidium parvum yayginhgr %5,9
(13/222) bulunmus olup, bu oran g aylktan kicik buzagilarda (%6,2; 12/194) 3-6 aylik gruba gére (%3,6; 1/28) daha ylksek saptanmistir. Cr-
yptosporidium parvum saptanan 13 pozitif olgunun 9'nun ishalli, 4'ntin saglikli oldugu gézlenmistir. Cryptosporidium parvum koproantijenleri
en yiksek oranda (%7,4; 8/108) li¢ ayliktan kiiclik ishalli buzagilarda gérilmustir. Cins diizeyinde Cryptosporidium etkenlerinin belirlendigi
ELISA testiyle buzagilarda Cryptosporidium koproantijenleri %3,3 (3/91) bulunmus olup, bu oran U¢ ayliga kadar olanlarda %3,4 (2/59), 3-6
ayliklarda %3,1 (1/32) olarak belirlenmistir.

Sonug: Kars yoresinde buzagilarda Cryptosporidium enfeksiyonlar prevalansinin son yillarda diistigi tespit edilmistir.

Anahtar Kelimeler: Cryptosporidium parvum, buzagi, asit fast boyama, ELISA, Kars

Gelis Tarihi: 15.04.2016 Kabul Tarihi: 25.01.2017

ABSTRACT

Objective: This study aimed to comparatively determine the prevalence of Cryptosporidium infections in calves grown at dairies under farm or
village conditions at the Kars Province using modified acid-fast (mAF) staining and enzyme-linked immunosorbent assay (ELISA).

Methods: Stool samples constituting the study material were collected between March and June 2011 from rectums of calves at 22 centers in
the villages and farms of the Kars Province. Calves were divided into 2 groups: 3-90 days old (up to 3 months old) and 91-180 days old (older
than 3 months). The study material comprised 313 stool samples (146 diarrheal samples and 167 healthy samples). Each of the samples was first
examined using mAF staining; of these samples, 222 were examined using the C. parvum ELISA kit (Bio-X Diagnostics), whereas 91 were exam-
ined using the Cryptosporidium commercial ELISA kit (Diagnostic Automation, Inc., USA) for the presence of Cryptosporidium copro-antigens.
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Results: The incidence of the presence of Cryptosporidium among the calves was 3.8% (12/313) with mAF staining and 5.1% (16/313) with ELISA.
All the samples in which the presence of Cryptosporidium oocysts was determined using mAF staining were determined to be positive using
ELISA. Cryptosporidium was found to be present in 5.5% (8/146) and 7.5% (11/146) of diarrheal calves, 2.4% (4/167) and 3.0% (5/167) of healthy
calves, 4.0% (10/253) and 5.5% (14/253) of calves aged up to 3 months, and 3.3% (2/60) (via both tests) of calves aged 3-6 months. C. parvum
was present in 5.9% (13/222) of the calves; it was found at a higher concentration in calves aged up to 3 months (6.2%; 12/194) than in those
aged 3-6 months (3.6%; 1/28). Of the C. parvum-positive cases, 9 cases were found to have diarrhea, whereas 4 were observed to be healthy. C.
parvum copro antigens were observed at the highest level (7.4%; 8/108) in diarrheal calves aged up to 3 months. At the species level, the rate
of incidence of Cryptosporidium copro-antigens in calves examined using ELISA for determining Cryptosporidium factors was found to be 3.3%
(3/91), and the same rate was found 3.4% (2/59) in calves aged up to 3 months and 3.1% (1/32) in those aged 3-6 months.

Conclusion: The prevalence of Cryptosporidium infections among the calves was observed to decrease in recent years.

Keywords: Cryptosporidium parvum, calf, acid-fast staining, ELISA, Kars

Received: 15.04.2016 Accepted: 25.01.2017

GiRiS

insan ve hayvanlarin intestinal protozoonlarindan olan
cryptosporidiumlarin zoonotik yénd, immun yetmezlik durumla-
rindaki dnemi ve &zellikle buzagilardaki ekonomik kayiplar dik-
kati ceker boyuttadir. Cryptosporidium’lar diinyada ve tlkemizde
yaygin olarak gorilmekte olup, buzagilar gibi geng hayvanlar dig-
kilariyla daha fazla ookist atarak hastaligin bulagsmasinda énemli
rol oynarlar. Bugtine kadar sigirlarda Cryptosporidium parvum,
C. bovis, C. andersoni ve C. ryanae tirleri bildirilmistir. Bunlar-
dan C. parvum konak spektrumu daha genis olup, buzagdilarda
yaygindir. Ayrica C. parvum insan cryptosporidiosis etiyolojisinin
%45 ini olugturmaktadir (1-3).

Cryptosporidium tirlerinin yayginliginda isletmedeki hayvan sa-
yisi, hayvanlarin yasl, ishalli veya saglikli olmasi, barinak tipi, stt
emme durumu, altlik tipi, su kaynadi, strt blyukluga, ahir veya
ciftlikteki buzagi sayisi gibi risk faktorleri rol oynamaktadir (4-8).

Cryptosporidium enfeksiyonlarinin diagnozunda boyama yontemle-
ri (Auramin Fenol, ModifiyeZiehl-Neelsen, Kinyoun Asit-fast, Modi-
fiye Asit-fast), immunolojik ydntemler, antijen tani ydntemleri (direkt
floresan antikor, immunofloresan, enzim immunoassay, immunokro-
matografik) ve molekiler tani yontemleri (PCR) kullaniimaktadir.
Bunlardan rutin boyama ydntemleri, direkt floresan antikor (DFA),
enzim immunoassay (EIA, ELISA) ve hizli tani testleri, parazitin preva-
lansini belirleme calismalarinda kullaniimaktadir. Boyama yéntemle-
rine gdre immunolojik metotlarin daha duyarli oldugu belirtilmistir
(9-12). Boyama yontemlerinde ise hazirlanan preparatlarda goérilen
Cryptosporidium ookistleri sayilarak, ookist atilim yogunlugu ve
hayvandaki enfeksiyon siddeti belirlenmektedir (5, 13).

YONTEMLER

Bu calisma icin Kafkas Universitesi Hayvan Deneyleri Yerel Etik
Kurulu'ndan 15.12.2009 tarihinde etik kurul onayr alinmistir.

Hayvan materyali:

Kars ve cevresindeki modern ciftlik ve kdy ahirlarindaki sigir is-
letmelerinde bulunan buzagilardan olusmustur. Yoredeki sigir
yetistirme tarzi stit¢U isletme tarzinda oldugundan her isletmede
buzagdi bulunmaktadir.

Diski 6rnekleri:

Digki 6rnekleri; Mart-Haziran 2011 dogum sezonunda Kars ¢evre-
sindeki koy ve ciftlikler olmak lGzere 22 odaktaki (Kimbetli, Blylk
Aklzim Kars-Merkez, Bogazkdy, Agadeve, Esenyazi, Kocabahce,
Caglayan, Cumhuriyet, Basgedikler, Dikme, Karakas, Esenkent,

Halefoglu, S6gutli, OJuzlu, Blylk BogJatepe, Atakdy, Azat kdy-
leri, KAU Veteriner Fakiiltesi Ciftligi, Nadiroglu Ciftligi, kliniklere
gelen hastalar) buzagilarin rektumundan alinmistir. Buzagilar 3-90
gunlik (3 ayhiga kadar) ve 91-180 glnlik (3 ayliktan blyik) olmak
Uzere iki gruba aynlmistir. Calisma materyali 313 diski érneginden
(146's1ishalli, 167'si saglikh) olusmustur. Buzagilarin 253'G 3 aylida
kadar, 60"t ise 3 ayliktan blylk buzagilardan olusmustur.

ELISA metodu ile incelenen digski drnekleri sodyum asetat-asetik
asit- formalin solisyonu (SAF; 1,5 gr sodyum asetat, 2 mL glasiyal
asetik asit, 4 mL %37-40 lik formaldehit, 92,5 mL distile su) icinde
+4°C de saklanmustir.

Boyama y6ntemi:

Digski 6rneklerinden ishalli olanlar direkt olarak, normal kivamli
olanlar ise sulandirlarak parcalandiktan sonra 15 mLlik santrifd;j
tuplerine 5-10 mL alinarak tzerine su eklenip santrifij sedimantas-
yon yapilmistir. Santriflj sonrasi Ust kisim atilip ve dipteki pellet-
vortekslenmistir. Peletten yayma preparatlar hazirlanmig ve 6rnek-
lenerek -20°C de ELISA da kullanilmak tzere saklanmistir. Ayrica
bir kisim drnekte ileride molekiler calismalarda kullanilmak tzere
%2,5' lik potasyum dikromat icinde +4°C de saklanmigtir. Hazirla-
nan diski yaymalari modifiye asit fast (mAF) boyama yontemiyle
boyanarak mikroskopta 40'lik objektifte incelenmistir (10).

Mikroskobik olarak X40'lik biyitmede 10 farkl sahadaki ookist
sayisi dikkate alinarak ookist yogunlugu ve enfeksiyon siddeti
belirlenmistir. Bu degerlendirmede laboratuvar ¢alismalanimiz ve
ilgili literaturlerden (5, 13-15) modifiye edilerek hazirlanan Tablo
1'deki kriterler dikkate alinmistir.

ELISA metodu (enzim linked immunosorbent assay):

Her digski 6rnegdi dnce mAF boyama yéntemiyle incelenmis olup,
bu érmeklerden 222'si Cryptosporidium parvum ELISA kiti (Bio-X
Diagnostics, Veterinary, cattle), 91'i ise Cryptosporidium ELISA
kiti (DiagnosticAutomation, Inc.; USA, Veterinarycattle) ile Cryp-
tosporidium koproantijenleri ydninden incelenmistir. Hazirlanan
mikroplaytler ELISA okuyucusunda 450 nm’de okutulmustur.

BULGULAR

Buzagilarda Cryptosporidium yayginlidi; mAF boyama ydntemi
ile %3,8 (12/313), ELISA ile %5,1 (16/313) bulunmustur. mAF bo-
yama ile Cryptosporidium ookisti gorilen tim ornekler ELISA
yontemiyle de pozitif saptanmistir (Tablo 2).

Cryptosporidium gorilme orani mAF ve ELISA yontemlerine
gore sirasiyla; ishalli buzagilarda %5,5 (8/146), %7,5 (11/146);
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saglikhlarda %2,4 (4/167), %3,0 (5/167); ¢ ayliga kadar olanlarda
%4,0 (10/253), %5,5 (14/253); 3-6 ayliklarda ise her iki test ile de
%3,3 (2/60) olarak belirlenmistir (Tablo 3).

Cryptosporidium parvum ELISA kitiyle (Bio-X Diagnostics, Ve-
terinary, cattle) koproantijenler yéninden incelenen 222 6rne-
gin sonuclar Tablo 4'te gosterilmistir. Bu tablodan goérilecegdi
Uzere Cryptosporidium parvum yayginhgr %5,9 (13/222) bulun-
mus olup, bu oran g ayliktan kiclk buzadilarda (%6,2; 12/194)
3-6 aylk gruba gore (%3,6; 1/28) daha ylUksek saptanmistir.
Cryptosporidium parvum saptanan 13 pozitif olgunun 9'nun is-
halli, 4'nin saglikh oldugu gézlenmistir. Cryptosporidium par-
vum koproantijenleri en ylksek oranda (%7,4; 8/108) ¢ ayliktan
kiclk ishalli buzagilarda gérilmistir. Cryptosporidium’lar cins
dizeyinde belirleyen Cryptosporidium ELISA kitiyle (Diagnos-
tic Automation, Inc.; USA, Veterinary cattle) Cryptosporidium
koproantijenleri yonlinden incelenen 91 drnede ait sonuglar ise
Tablo 4'te sunulmustur. Bu tabloda goérildigu gibi cins dize-
yinde Cryptosporidium’larin belirlendigi ELISA testiyle buzagi-
larda Cryptosporidium kopronatijenlerinin gériilme orani %3,3
(3/91) bulunmus olup, bu oran U¢ ayliga kadar olanlarda %3,4
(2/59), 3-6 ayliklarda %3,1 (1/32) olarak belirlenmistir.

TARTISMA

Buzagilarda zoonotik ve ekonomik yénden énemli olan Cryp-
tosporidium enfeksiyonlarinin prevalansi; rutin muayenede siklik-
la kullanilan mAF boyama ve diskida koproantijenlerin saptan-
digr ELISA testleriyle karsilastirmali olarak belirlenebilmektedir.
Cryptosporidium’larin laboratuvar tanisinda diskida koproanti-
jenlerin belirlendigi ELISA testlerinin mAF boyama yontemleri-
ne gore daha duyarl oldugu gdzlenmistir (16, 17). Karsilagtirmali
olarak yapilan bu ¢alismada da mAF boyama yontemiyle %3,8
(12/313), ELISA ile %5,1 (16/313) oraninda pozitiflik saptanmistir.
Modifiye asit-fast boyama ile pozitif olan érnekler ELISA ile de
pozitif bulunmustur. Ancak Kars yéresindeki daha énce yapilan
arastirma sonuglan (14, 18, 19) ile kiyaslandiginda bu arastirma-
da buzagilarda, Cryptosporidium enfeksiyon oraninin oldukga
distugu dikkati cekmistir. Cryptosporidium yayginhiginin bu ka-
dar digmesinde bircok faktorin etkili olabilecegdi ancak bunlarin
basinda yetistirme tarzlarindaki iyilestirmelerin etkili olabilecedi
disUnilmustdr.

Kars yoresinde 1999-2005 yillari arasindaki dogum sezonlarinda
Cryptosporidium prevalansim AF boyama yontemiyle G¢ ayliga
kadar olan ishalli buzagilarda %34,2 (171/500) olarak bulun-
mustur (18, 19). Bu yorede Cryptosporidium’lara yine mAF bo-
yama ydntemiyle, neonatal ishalli buzadilarda %37,7 (40/106)
ve neonatal saglikli buzagilarda %20,9 (9/43) oraninda rastlan-
mistir (14).

Tablo 1. Asit fast boyama yonteminde ookist yogunlugu ve
enfeksiyon siddeti kriterleri

Asti ve ark. (20) yaptiklar bir calismada, Turkiye'de 17 farkli il-
den aldiklar ishalli 267 buzagi diski 6rnegdini karbol-fuksin bo-
yama yontemi ile Cryptosporidium spp. yoninden incelemis ve
54'tnde (%20.22) etken tespit edildigini bildirmislerdir.

Erzurum yoresinde 2013 yilinda yapilan bir calismada bir aydan
kiclik 307 buzagi digkisinda Nested PCR yéntemiyle cryptospori-
diosis prevalansi %3,8 olarak bulunmustur (21).

Elazi§ yoresinde yapilan bir calismada, 1-28 ginlik 30 buzadi
diski &rnedi (ishalli) ticari in vitro Rapid Diagnostic Test ile i¢inde
Cryptosporidium’un da bulundugu dért farkl enteropatojen yo-
ninden incelenmis ve hicbir drnekte Cryptosporidium etkenine
rastlamamistir (22).

Yapilan bu ¢alismada, 6 ayliga kadar olan hem ishalli hem saglikli
buzadi diski 6rnekleri mAF boyama yontemine gére degerlendi-
rildiginde oranin %3,8’e kadar distigu saptanmistir. Bu digtistin
sebepleri arasinda ilk olarak iklimsel degisiklikler akla gelmistir.
iklimsel degisikligin yani sira hayvan sahiplerinin yetistiricilik adi-
na bilinglenmesi, bilingli ilag kullanimi gibi faktérler sayilabilmek-
tedir.

Cryptosporidiosis ile ilgili yapilan ¢alismalar ile Kars yoresinde
tespit edilen sonuglar kiyaslandiginda pozitiflik oraninin hem
mAF boyama ydntemine gére hem de ELISA metoduna gore
daha dustk oldugu goérilmektedir (3-9, 12-15, 17-20). Diger calis-
malarda cryptosporidiosis prevalansinin daha yiksek cikmasinda,
hem semptomlu hem de risk faktéri daha yiksek olan neonatal
buzadilar Uzerinde arastirma yapilmis olmasinin etkili olabilecedi
dustnilmektedir.

Arastirmada amaglanan rutin muayene teknigi olan mAF boyama
yonteminin yaninda ELISA testi ile de enfeksiyonun yayginliginin

Tablo 2. Kars Yéresinde Buzadilarda Cryptosporidium yayginligi

Yéntem x/n (%)
mAF Boyama 12/313 (%3,8)
ELISA* 16/313 (%5,1)

*Diskida Cryptosporidium koproantijeni arama
x/n: Cryptosporidium pozitif drnek sayisi / Incelenen &rnek sayisi

Tablo 3. Kars'ta buzagilarda klinik ve yas grubuna goére
Cryptosporidium gérilme orani

Yéntem < 3 ayhk 3 -6 aylik

ishal Normal ishal Normal
mAF Boyama| 7/138 (%5) |3/115 (%2,6)(1/8 (%12,5)|1/52 (%1,9)
ELISA 10/138 (%7,2) |4/115 (%3,4) [1/8 (%12,5) [1/52 (%1,9)

Toplam 14/253 (%5,5) 2/60 (%3,3)

Tablo 4. Kars yoresindeki buzagilarda Cryptosporidium parvum
ve Cryptosporidium koproantijenleri yayginligi

Ookist sayisi Ookist yogunlugu | Enfeksiyon siddeti
Ookist yok - -

1-10 Ookist + Hafif

11-25 Ookist ++ Orta

>25 Ookist +++ Siddetli

Test Adi <3 ayhk 3 -6 ayhk Toplam
C.parvum

ELISA kiti 12/194  %6,211/28  %3,6 (13/222  %5,9
Cryptosporidium

ELISA kiti 2/59 %34 [1/32 %31 | 3/91 %3,3
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belirlenmesidir. Yapilan bu ¢alismada, enfeksiyon oraninin cok
dislk ¢ikmasi nedeniyle istatistiki kargilagstirmalar da yapilama-
mistir. Bu nedenle ileriki dénemlerde bu tip arastirmalarin belirli
ciftliklerde molekuiler tani metotlarinin da eklenerek yapiimasina
ihtiyag duyulmaktadir. Yapilacak bu arastirmalar ile cryptospori-
diosisin yoredeki risk durumu daha ayrintili olarak ortaya konu-
labilecektir.

SONUC

Kars yoresindeki sitcl igletmelerde bulunan ishalli ve saglikli
buzagilarda Cryptosporidium cinsi protozoonlarin gérilme ora-
ni rutin teshis metodu olan modifiye asit-fast boyama teknigi
ve ELISA ile saptanmistir. Sttcl buzagilarda Cryptosporidium
prevalansin AF ile %3,8, ELISA ile %5,1 olarak bulunmustur.
Bu sonuclar bélgede buzagilarda Cryptosporidium enfeksiyon
oranlarinin yillara gére degistigini gdstermistir. Calismada ayri-
ca diskida koproantijenlerin arandigi ELISA yéntemiyle cins ve
tur dizeyinde Cryptosporidium goérilme durumu belirlenmistir.
Her iki ELISA kiti sonuclar da birbirine yakin bulunmustur. Ay-
rica modifiye asit fast boyama ile pozitiflik saptanan érnekle-
rin ELISA ile de pozitif bulunmasi énemli bir bulgu olmustur.
Cunku digki muayenelerinde mAF ile mikroskobik incelemede
ookist olmayan yapilar yanliglikla ookist olarak degerlendirile-
bilmektedir. Ayrica boyama tekniklerinin yapilmasinda labora-
tuvarda uzun zaman harcanmaktadir. Bu nedenle hazirlanacak
yerli Uretim koproantijen arama kitleri ile bu protozoonun ve
diger intestinal protozoonlarin laboratuvar teshisleri kolaylikla
yapilabilecektir. Ayrica kliniklerde kesin tani icin pratik olarak bu
testler kullanilabilir.
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Rekombinasyon Sonrasi Theileria annulata Popiilasyonlarinda Genetik
Cesitliligin Belirlenmesinde Kullanilacak Markerleri Secimi

Selection of Genetic Markers to Determine Diversity in Theileria annulata Populations
after Recombination

Hiiseyin Bilgin Bilgic!, Ahmet Hakan Unlii?, Ayca Aksulu’, Serkan Bakirci!, Selin Hacilarlioglu',
Hasan Eren’, William Weir?, Tilin Karagenc!
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oz

Amag: Theileria annulata populasyonlarinda rekombinasyon sonrasi olusacak genetik cesitliligin ve rekombinasyonun yogun oldugu kromozomal
bolgelerin tespit edilmesi amaciyla kullanilacak polimorfik mini ve mikrosatellite markerlerin belirlenmesidir.

Yontemler: Markerlerin belirlenmesi amaciyla Unipro UGENE programi kullanilmistir. T. annulata’nin rastgele kanistinlmis genomik dizilimlere gére
gercek DNA diziliminde 10 kat fazla tandem tekrar (TR) belirleyen skor, esik deger olarak belirlenmistir. Tekrarli motif benzerligi %96-100 arasinda
bulunan, minimum tekrar sayisi en az li¢ ve minimum tandem boyutu minisatellite bdlgeler i¢in en az t¢ nikleotid ve mikrosatellite bélgeler icin en
az alti nikleotid olan TR'ler suffix array algoritmasi kullanilarak tiim genom boyunca taranmistir.

Bulgular: Tarama sonrasi 359 minisatellite ve 8973 mikrosatellite bolge belirlenmistir. TR'ler tim genom boyunca tek tek taranarak; T. annulata'nin
kromozomlar tzerindeki yerlesim yerlerine, motiflerin benzerligine (>%9%6), tekrar sayilarn ile tek bélgeyi temsil etmesine, bélgelerin uzunluklarina
(<1500 bp) ve primer tasarlanmaya uygun korunmus bélgeler icermesine bakilarak mini ve mikrosatellite bélgeler belirlenmistir. Belirlenen bélgeleri
cogaltmada kullanilacak primerler, korunmus bélgelerden tasarlanmis ve her bir primer, T. annulata’nin farkli izolatlar kullanilarak degerlendirilmistir.
Sonug: Bu calismada, T.annulata populasyonlarindaki gesitliliginin belirlenmesi amaciyla daha 6nce belirlenen markerlere ilave olarak kullanilabile-
cek, farkli kromozomlar tizerinde bulunan toplam 13 mini ve mikrosatellite marker segilmistir.

Anahtar Kelimeler: Theileria annulata, rekombinasyon, satellit marker

Gelis Tarihi: 17.06.2016 Kabul Tarihi: 21.12.2016

ABSTRACT

Objective: Selecting polymorphic mini- and microsatellite markers to determine genetic diversity and chromosomal regions exhibiting elevated
rates of recombination in Theileria annulata populations after recombination.

Methods: The Unipro UGENE software was used to select markers. A score at which 10 times more tandem repeats (TRs) were identified in the real
DNA sequence than those in the scrambled sequences of T. annulata was used as the cutoff. TRs containing minimum three nucleotides in length
for microsatellite and six nucleotides for minisatellite regions and having a repeat motif identity between 96%-100% with the unit size repeated
minimum three times were screened through the whole genome using the suffix array algorithm.

Results: A total of 359 minisatellites and 8973 microsatellites were identified. TRs were screened one by one through the whole genome; mini- and
microsatellites representing a single region and having suitable regions for primer design were selected based on their localization on T. annulata
chromosomes, their repeat motif identity (>96%), and their repeat length (<1500 bp). The primers used to amplify selected candidates were de-
signed, and each primer was used to check 27 different isolates of T. annulata.

Conclusion: In the present study, a total of 13 polymorphic mini- and microsatellite markers located on the different chromosomes were selected
to determine the population diversity of T. annulata.

Keywords: Theileria annulata, recombination, satellite marker
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GiRiS

Hyalomma soyuna bagli ixodid keneler tarafindan nakledilen
protozoal bir etken olan Theileria annulata’nin neden oldugu tro-
pikal theileriosis, Turkiye'nin de icinde yer aldigr 15°-60° Kuzey
enlemi ile 30° Bati-150° Dogu boylamlar arasindaki bélgelerde
yasayan siirlarda ekonomik agidan 6nem arz eden protozoal bir
hastaliktir (1). Hastaligin siddeti endemik stabil blgelerde olduk-
ca sinirli olmasina karsin, endemik stabil olmayan bdlgelerde cid-
di ekonomik kayiplara neden olabilmektedir (2, 3).

Hastaligin patogenezi ile parazitin populasyon yapisi ve epidemi-
yolojik faktorler arasinda yakin bir iligski vardir. Vektérler arasinda
soy dlzeyinde ve bulunduklar cografik bolgelere adaptasyonlar
bakimindan gézlenen farkliliklar ile etkenlerin vektorlere aktarim
yogunlugu ve vektorlerdeki enfeksiyon dizeyindeki farkliliklar,
bolgeler arasinda genetik cesitliliklere neden olabilmektedir-
ler (4, 5). Plasmodium falciparum ile ilgili yapilan calismalarda,
vektore aktariima oranlarinin distik ya da yogun olmasinin, farkl
bolgelerdeki popllasyon yapisinda degisimlere yol actigi belir-
lenmistir (6-8). T. annulata hem vektor kenelerde hem de omur-
gali konaklarinda birbirinden morfolojik olarak farklilik gésteren
gelisme dénemleri gecirmektedir. T. annulata genomu sade-
ce kenelerin bagirsaginda gecen kisa bir diploid faz haricinde,
omurgali konak olan sigirlarda ve yine kenelerin tikirik bezle-
rinde haploid yapidadir. Kenede morfolojik olarak tanimlanmig
sekslel asama sonucunda olusan kinetler tikurik bezlerine go¢
ederek sigirlar icin enfektif ddnem olan sporozoitleri olustururlar
(9). Kene barsagindaki rekombinasyon sonucu meydana gelen
bu sporozoitler, sadece enfeksiyonun devamliligini saglamakla
kalmayip, ayni zamanda dogal sartlarda parazit poptlasyonlarin-
da genetik cesitliligin olusmasinda énemli yer tutmaktadir.

Parazitin epidemiyolojisi lzerinde selektif etki olusturan ilag
uygulamalari, koruyucu amacla uygulanan asilamalar, dogal ko-
sullarda olusan tekrarli enfeksiyonlar, asin ve dizensiz akarisit
kullanimi, kene habitatlarindaki degisimler ve kontrolstiz hayvan
hareketleri gibi faktorler parazitin poptlasyon yapisinda genetik
dizeyde farklilagmalarin olusmasina neden olmaktadir (10-13).
Bu durum hastaligin epidemiyolojisi lzerine etki yaparak gele-
cekte parazitin farkli populasyonlarindan kaynaklanan yeni risk-
lerin ortaya ¢ikmasina yol agcabilmektedir. Popuilasyonlarin gene-
tik farkliliklarin belirlenmesinde kullanilan teknikler arasinda yer
alan mini ve mikrosatellite markerler kullanilarak yapilan tandem
tekrarli bolge (satellit DNA) analizleri; genom diziliminin énemli
kismini olusturan ve genomun diger bdlgelerine gére mutasyon
oranlarinin 10-10* kez daha fazla gérildiugi bolgelerinde, rekom-
binasyon sirasinda meydana gelen esit olmayan caprazlamalar
(crossing-over) ve gen ddnlstlrme (gene conversion) gibi olaylar
nedeniyle tandem tekrarli (TR) dizilimlerde olusan kisalmalarin
veya uzamalarin belirlemesi esasina dayanmaktadir (14).

Theileria parva (15-17) ve T. annulata (18)'nin populasyon yapilari
ile ilgili polimorfik mini ve mikrosatellit marker kullanilarak yapi-
lan calismalarda, bu parazitlerin populasyonlarinda genetik de-
gisimin siklikla meydana geldigi belirlenmistir. Deneysel olarak,
T. parva'da sekslel rekombinasyonun varligi molekiler diizeyde
kanitlanmistir (5). T. annulata populasyonlarinda ise sekslel re-
kombinasyonu destekler nitelikte veriler elde edilse de bu veriler
deneysel olarak kanitlanmamustir (18, 19). T. annulata’'da seksuel

rekombinasyonun varliginin deneysel olarak gésterilememesinin
altinda yatan 6nemli nedenlerden biri rekombinasyon sonrasi
meydana gelen genetik cesitlilik ile rekombinasyonun yogun ol-
dugu kromozomal bélgelerin tespitinde deneysel calismalarda
kullanilabilecek butiin kromozomlari kapsayacak sayida polimor-
fik markerin bulunmamasidir.

Bu calismada, mini ve mikrosatellit markerlerin sayilarini arttirarak
kromozomlar Uzerindeki kapsama alanlarini gelistirmek icin ilave
yeni polimorfik mini ve mikrosatellite markerlerin belirlenmesi
amaclanmistir.

YONTEMLER

Genotiplendirmede kullanilacak polimorfik markerlerin
belirlenmesi

Theileria annulata populasyonlarinda olusacak genetik cesitliligin
belirlenmesinde kullanilacak polimorfik mini ve mikrosatellite mar-
kerler, Unipro UGENE ver.1.9.7 (http://ugene.unipro.ru/) programi
kullanilarak belirlenmistir (20). Bu amagla ilk olarak; Unipro UGE-
NE ver.1.9.7 programina yiiklenecek olan T. annulata genomunda
yer alan linear DNA'lara ait nikleotid dizilimleri fasta formatinda
kaydedilmistir. Daha sonra genom diziliminde yer alan tekrarli bol-
gelerin belirlenmesinde kullanilacak ilgili niikleotid dizilimleri ayni
uzunluk ve kompozisyona sahip olmak kaydiyla kromozomlar (chr1-
4) birbirleri arasinda karistirlarak toplam 8.352 ve 520 bp uzunlu-
Junda farkli kombinasyonlar elde edilmistir. Her bir kombinasyon
farkli parametreler kullanilarak algoritmalar yoninden karsilastiril-
mis ve genom dizilimi tekrarli bolgeler ilgili yaziima yiklenmis ve
cok sayida farkli esik deger kullanilarak mini ve mikrosatellite bol-
geler yoninden taranmigtir. En son agsamada rastgele karitirilmig
dizilimlere gére gercek DNA diziliminde 10 kat fazla TR belirleyen
skor, esik deger olarak belirlenmistir. Belirlenen bu esik deger, mini
ve mikrosatellite bolgelerde tekrarli motiflerin benzerligi %96-100
arasinda olan, en az g tekran olan ve minimum tandem boyutu
minisatellite bdlgeler icin en az tg¢, mikrosatellite bdlgeler icin en
az alti nikleotid (nt) olacak sekilde suffix array algoritmasi kullani-
larak ayri ayri tim genom boyunca taranmisgtir.

Belirlenen polimorfik bélgeleri cogaltacak primerlerin
tasarlanmasi ve degerlendirilmesi

Belirlenen polimorfik bolgeleri cogaltmada kullanilacak primerler
sirali tekrarli dizilimleri icine alacak sekilde korunmus bolgeler-
den tasarlanmistir. Belirlenen mini ve mikrosatellite bolgeleri ¢o-
Jaltmada kullanilacak primerler, T. annulata GeneDB (http://old.
genedb.org/genedb/annulata/) veri tabaninda anote edilmis T.
annulata genomu Uzerinde gozle tasarlanmistir. Primerlerin tasar-
lanmasinda; uzun adenin/timin (A/T) tekrarli bélgelerin (>4-5 nt)
olmamasina, guanin-sitozin (GC) iceriginin %30-60 arasinda ve T,
derecelerinin mimkin oldugunca birbirlerine yakin olmasina, 3’
uclarinin G/C bazlari ile bitmesi ve 3" ucunda G/C nikleotid tek-
rarlarinin mimkin oldudunca yer almamasina, disik komplek-
siteye sahip proteinleri kodlayan ve kromozomlarin sonunda yer
alan Theileria-spesifik sub-telomerik (SVSP) veya subtelomerik
sfi-fragment-related (Sfi) gibi protein ailelerini kodlayan sub-te-
lomerik genlere ait alanlarin disinda olmasina, protein kodlayan
diger bolgelerde ise mimkin oldugunca korunmus bélgelerin
bulunmasina dikkat edilmistir. Ayrica belirlenen primerler, kendi
ile veya diger primerler ile primer-dimer, ikincil yapilar ve hairpin
olusturmamasi yoniinden de incelenmistir.
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Tasarlanan her primer ciftinin hem T. annulata’'ya 6zgi oldugu-
nun, tek bir bdlgeyi temsil ettiginin ve belirlenen uzunluklarda
Urtin elde edilip edilmediginin belirlenmesi hem de tasarlanan
her primer ciftine ait en uygun baglanma isilarinin tespiti igin
gradient (is1 derecelendirmeli) polimeraz zincir reaksiyonu (PZR)
(Techne TC-512) yapilmistir. Bu dogrultuda uygulanan PZR'da 25
pl'lik son hacimde, 20 mM Tris-HCI, pH 8,7, 11 mM (NH,),SO,, 1,5
mM MgCl,, %50 gliserol, 0.1 uM EDTA, her bir dATP, dCTP, dGTP
ve dTTP'tan 1 mM, 1U Hot start Tag DNA polimeraz (Solis BioDy-
ne), 10 uM ileri ve geri yonll primer ciftiile 1 pl T. annulata / Anka-
ra C9 ve D7 klonlarindan elde edilen DNA &rnekleri kullanilmistir.
Reaksiyonlar, 94°C’de 12 dakikalik 6n denaturasyonu takiben, her
siklus i¢cin denaturasyon (95°C’'de 50 saniye), baglanma (55°C'de
10°C'lik derecelendirme [50,8-59,2°C isi araliginda] yapilmak
kaydiyla, 50 saniye) ve uzama (72°C'de 1 dakika) asamalarindan
olusmak Uzere 30 siklus ve 72°C'de 10 dakikalik son uzama ola-

cak sekilde gerceklestirilmistir. Daha sonra her PZR Griiniinden 10
ul olmak kosuluyla mililitresinde 5 pl Safe View™ bulunan %2'lik
agaroz jelde elektroforeze tabi tutulmus ve ultraviole 1sik altinda
UVP EC3 Bio-Imaging sisteminde gdrintilenerek en uygun bag-
lanma isilar belirlenmistir.

Daha sonra T. annulata'ya 6zgu tek bir bolgeyi temsil eden ve
dngorilen uzunluklarda Griin elde edilen polimorfik markerlar,
27 farkli T. annulata izolati (Tablo 1) kullanilarak PZR ile test edil-
mis ve en uygun markerler belirlenmistir. Calismada kullanilan 13
izolata ait DNA &rnekleri Glasgow Universitesinden, geriye kalan
izolatlara ait DNA drnekleri ise Anabilim dalimizca daha dnceki
yillarda yuritilen calismalar kapsaminda toplanan izolatlardan
elde edilmistir (Tablo 1).

Bu calisma
neyleri  Yerel

Adnan Menderes Universitesi
Etik Kurulu'nun 26.08.2011

Hayvan De-
tarih ve B.30.2.

Tablo 1. Polimorfik mini ve mikrosatellitlerin test edilmesinde kullanilan parazit izolatlari

Kodu izolat Tiirii Parazit Dénemi Tipi Orijini
1 T.annulata Tunus 7 piroplasm saha izolati Tunus®
2 T.annulata Soba 2A5 Sizont hicre kaltira Sudan®
3 T.annulata Razi J3 Sizont hicre kalturi iran®
4 T.annulata Umbanein Sizont hicre kaltura Sudan®
5 Tannulata Tova p15 Sizont hicre kiltiri Israil®
6 T.annulata Gharb43 Sizont hicre kaltiri Fas®

7 T.annulata Ode p58 Sizont hiicre kaltira Fas®
8 T.annulata JED4 p200 Sizont hicre kilttra Tunus®
9 T.annulata Aova Sizont hicre kalttri Tarkiye
10 T.annulata Dalama Sizont hicre kilttra Turkiye
11 T.annulata Pendik p313 Sizont hicre kiltira Turkiye®
12 Tannulata Aydin p15 Sizont hicre kaltira Turkiye
13 T.annulata D.bakir p107 Sizont hicre kaltira Turkiye®
14 T.annulata Ank A2 Sizont hicre kaltura Turkiye®
15 Tannulata Aoval Piroplasm saha izolati Turkiye
16 T.annulata Aova?2 Piroplasm saha izolati Turkiye
17 Tannulata Aova3 Piroplasm saha izolat Turkiye
18 T.annulata Aovad Sizont klon* Turkiye
19 T.annulata Aovab Sizont klon* Turkiye
20 T.annulata Aovab Sizont klon Turkiye
21 T.annulata Aova7 Sizont klon Turkiye
22 T.annulata Aova8 Sizont klon* Turkiye
23 T.annulata Aova9 Sizont klon* Turkiye
24 T.annulata Aova10 Sizont klon Turkiye
25 T.annulata Aoval1 Sizont klon Turkiye
26 T.annulata Aova12 Sizont klon Turkiye
27 T.annulata Ankara D7 Sizont klon Turkiye®
2 T.annulata Ankara C9 sizont klon Turkiye®
*birden fazla genotip ihtiva ettigi belirlenmis klonal hiicrelerdir

*sadece primerlerin gradient PZR ySntemi ile en uygun baglanma isilarinin belirlenmesinde kullanilmistir

5Glasgow Universitesinden temin edilen DNA &reklerini belirtmektedir
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Sekil 1. (A1-A2) mini (A1) ve mikrosatellite (A2) bdlgelerin T. annulata genomundaki kromozomlar tzerindeki protein kodlayan ve
kodlamayan (exon, intron, IGR; intergenik bdélge, intron+exon) bdlgelere gore dagilimlari, (B1-B2), mini (B1) ve mikrosatellit (B2)
bolgelerdeki tekrarli motiflerin (TR) uzunluklarina gére protein kodlayan ve kodlamayan (exon, intron, IGR; intergenik bolge)

bolgelere gore dagilimlar

ADU.0.00.00.00/050.4/2011/058 numarali etik komite onayi ile
yUrGtdlmustdr. Bu calismada, higbir canli hayvan kullanilmamistir.

BULGULAR

Genotiplendirmede kullanilacak polimorfik markerlerin
belirlenmesi

Unipro UGENE ver.1.9.7 programi kullanilarak yapilan tarama so-
nucunda 359 minisatellite (7-50 nt) ve 8973 mikrosatellite (1-6 nt)
bélge belirlenmistir. Daha sonra belirlenen mini ve mikrosatellite
bolgeler tim genom boyunca tek tek taranarak; T. annulata’nin
dért kromozomu lzerindeki yerlesim yerleri bakimindan mevcut
markerlere oranla yapilacak analizler igin yeterli diizeyde ve daha
genis bir kapsama alanina sahip olup olmamalarina ve yukaridaki
kriterlere bakilarak mini ve mikrosatellite bolgeler ayr ayri belir-
lenmis ve Excel programinda kromozomlar Gzerindeki yerlesim
yerlerine gore siralanmistir.

Uzunluklari 7-50 nikleotid arasinda degdisen 359 minisatellite bol-
ge arasindan Excel programinda yapilan incelemeler sonucunda
27 adet (MSC1-27) tekrarli bolge secilmistir. Bu minisatellite bol-
gelerden ikisinin mikrosatellit blgelerle birinin de daha 6nceki
calismalarda belirlenen TS8 kodlu marker (18) ile ayni bdlgede
oldugu gorilmustdr. Geriye kalan 24 minisatellite bdlgenin se-
kizi ise kromozomlarin (chr1-4) basinda veya sonunda yerlesim

gostermeleri nedeniyle bu bdlgeleri ¢odaltmada kullanilacak
primerlerin sirali tekrarl dizilimleri icine alacak sekilde korunmus
bolgelerden tasarlanmasi mimkin olmamistir.

Uzunluklari 1-6 nikleotid arasinda degdisen 8973 mikrosatellite
bolge arasindan 90 adet (Tmsc1-90) tekrarli bolge belirlenmistir.
Bu bdlgelerden besinin daha dnceki ¢calismalarda belirlenen TS5,
9, 12, 16, 25 kodlu markerler (18) ile ayni bdlgede oldudu tespit
edilmistir. Toplamda 37 adet mikrosatellit bolge icin primerlerin
tasarlanmasi mUmkin olmamistir.

Mini ve mikrosatellite tekrarli bolgelerin T. annulata genomun-
daki kromozomlar Gzerindeki protein kodlayan ve kodlamayan
[exon, intron, intergenik bdlge (IGR), intron+exon] bdlgelere
gore dagilimlar Sekil 1a ve b’'de verilmistir. TR'ler iceren mini ve
mikrosatellite bélgelerin sirasi ile %87,5 ve %43,75'i protein kod-
lamayan bdlgelerde yerlesim gostermistir. Mini ve mikrosatellite
bolgelerin TR uzunluklarina gére protein kodlayan ve kodlama-
yan bélgelere gore dagilimlan Sekil 1b’de verilmistir.

Belirlenen polimorfik bélgeleri cogaltmak amaciyla
tasarlanan primerler

Belirlenen polimorfik mini- ve mikrosatellit bolgeleri cogaltma-
da kullanmak Uzere tasarlanan 64 primer cifti tek tek PZR ile de-
Jerlendirilmistir. Tasarlanan 64 primer ciftinden, Ucl ile gradient
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PZR'da hi¢ bir triin elde edilememis, 10 primer cifti ile yapilan
PZR sonucunda elde edilen Urlinlerde ise ¢cok sayida non-spesifik
bant olugmustur. Ayrica bes marker ile sadece T. annulata/Ankara
izolatinin C9 ve D7 klonlar kullanilarak yapilan gradient PZR'de
istenilen boyutta Grtn elde edilmis, T. annulata’nin farkli izolatlari
ile yapilan PZR'da hicbir bant ¢cogaltilamamustir. Kalan 46 primer
ciftinden 20'si ile minimum 11, maksimum 23 T. annulata izolatini
cogaltilamamistir. Geriye kalan 26 primer ciftinden yedisi tim izo-
latlar cogaltabilmistir. Bazi markerlere (MSC8, MSC19, Tmsc31)
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ait jel gorlntlsi Resim 1'de verilmistir. Bu markerler ile cogaltilan
izolatlarda mininum 10 - maksimum 29 farkli allel tespit edilmistir
(Tablo 2). Sonug olarak, T. annulata populasyonlarinda rekombi-
nasyon sonrasi olugan popdlasyonlarda genetik cesitliligin belir-
lenmesi ve genetik haritalandirmanin yapilabilmesi amaciyla tg¢
mini (MSC-8, MSC-14 ve MSC-19) ile 10 mikrosatellite (Tmsc-1,
-31,-33,-37,-45, -48, -68, -75, -77 ve -86) bolgeden olusan toplam
13 marker secilmistir. Secilen markerler ile ilgili ayrintili bilgiler
Tablo 3'de ve secilen polimorfik mini ve mikrosatellite bolgelerin

15 16 17 18 19 20 21 22 23 24 25 26 2T 28

M 14 15 16 17 18 19 20 21 22 23 24 25 26 2T 28

M 14

15 16 17 18 19 20 21 2223 24 25 26 27 28

Resim 1. T annulata'nin farkli stok ve izolatlarina ait DNA &rneklerinin tasarlanan MSC8 (a), MSC19 (b) ve Tmsc31 (c) primer ciftleri
kullanilarak elde edilen PZR Uriinlerinin %2'lik agaroz jel elektorforezine ait gérintist. (M): 100 bp'lik referans molekiler boyut

belirleyici; 1: T. annulata/Tunus 7; 2: T. annulata/Sudan Soba 2A5;

3: T. annulata/lran Razi J3; 4: T. annulata/Sudan Umbanein; 5: T.

annulata/lsrail Tova; é: T. annulata/Fas Gharb43; 9: T. annulata/Fas Ode; 8: T. annulata/Tunus JED4; 9: T. annulata/Turkiye Aova; 10:
T. annulata/Turkiye Dalama; 11: T. annulata/Turkiye Pendik; 12: T. annulata/Turkiye Aydin; 13: T. annulata/Turkiye D.bakir; 14: T.
annulata/Turkiye Ank A2; 15-26: T. annulata/Tirkiye Aova saha izolatlari ve klonlari ; 27: T. annulata/Tirkiye Ankara D7; 30: dH20

negatif control
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T. annulata genomundaki kromozomlar (chr1-4) Gzerindeki yerle-
sim yerleri Sekil 2'de verilmistir.

TARTISMA

Dogada, parazitlerde olusan seksiel rekombinasyon ile vektor-
ler arasindaki cins dizeyinde ve bulunduklan cografik bolgelere
adaptasyonlar bakimindan goézlenen farkliliklar populasyonun
genetik cesitliliginin olusmasinda énemli bir yer tutmaktadir (4,
5). Parazitin epidemiyolojisi Uzerine etki eden faktorler gelecek-
te farkli genotipik yapiya sahip populasyonlarindan kaynaklanan
yeni risklerin ortaya ¢ikmasina yol acabilmektedir. Parazitin temel
populasyon yapisinin bilinmesi ortaya ¢ikabilecek risklerin 6ngo-
rilmesine yardimci olacaktir.

Theileria annulata izolatlarinda ayni lokus Gzerindeki farkli alleller
tarafindan kodlanan glikoz fosfat izomeraz fenotipleri, tek kop-
yali genlerin RFLP analizleri, monoklonal antikorlar, ylzey antijen
genlerinin dizilim analizleri ve SVSP genleri Uzerine yapilan bir

seri calismada T. annulata populasyonlari arasinda énemli élctide
polimorfizmin oldugu belirlenmistir (19, 21-26). Ancak, bu teknik-
ler gerek popilasyon icerisindeki genetik farkliliklar belirlemede
gerekse popilasyonun genomik dizeydeki cesitliligi hakkinda
yeterli dizeyde veriye ulagiimasina imkan saglamamaktadir. Bu-
nunla beraber, mini ve mikrosatellit markerler kullanilarak yapilan
genotiplendirmeler parazitlerin popullasyon genetidi calismala-
rinda kullanilabilecek uygun metotlar olarak géze carpmaktadir.

Mini ve mikrosateliteler sirasi ile 7-24 ve 2-6 bp'lik kisa tekrarli
DNA motiflerden olusan ve ylksek mutasyon oranina sahip nét-
ral DNA bélgeleridir (27). Bu cesitliliginin nedeni, DNA'nin diger
notr bolgelerine kiyasla mini ve mikrosatellitlerin DNA replikas-
yonu sirasinda bir DNA ipliginin kayip diger iplikle yanlis baz
eslesmesi yapmasindan kaynaklanmaktadir. Mayoz bolinme si-
rasinda rekombinasyon yoluyla meydana gelen bu mutasyonla-
rin orani, baz yer degistirmelerinde her jenerasyonda 102 ve 10
kez daha fazladir (28, 29). Son yillarda veri tabanlaranina kayith

Tablo 2. Belirlenen polimorfik mini ve mikrosatellit markerlerin analiz sonuglar

Cogaltilan farkl Cogaltilamayan TR TR TB* Primer Cogaltilan | PZR irini
izolatlardaki T.annulata uzunluk kopya uzunluk | baglanma triin belirlenen

Kod toplam allel sayisi izolat sayisia (nt) sayisl (bp) isilart (°C) | araligi (bp)| boyutu (bp)
MSC8 29 - 20 8 160 57 200-800 508
MSC? 2 8 14 8 12 57 850-900 883
MSC19 10 - 7 1N 77 51 400-700 578
MSC13 32 3 23 8 184 57 300-950 766
MSC14 15 1 20 6 120 53-56 350-700 496
Trmsc 5 1 3 9 52 55 700-800 737
Trmsc11 15 4 3 36 192 51 280-500 356
Tmsc13 15 4 3 58 666 53 500-1000 857
Tmsc14 1 9 3 12 78 54 237 237
Tmsc20 " 3 3 46 628 59 700-900 766
Tmsc/5 14 - 2 18 48 58 100-300 220
Tmsc77 18 - 5 16 58 55 100-300 212
Tmsc86 16 1 3 18 129 55 300-450 330
Tmsc22 1 9 1 67 78 55 218 218
Tmsc23 2 7 3 25 211 56 150-400 370
*Tmsc29 " 3 3 13 376 55-57 650-850 813**
Tmsc31 19 - 3 " 39 55 200-350 280
Tmsc33 15 - 3 9 40 55 100-250 194
Tmsc34 17 5 3 12 57 59 250-400 296
Tmsc37 14 - 3 13 75 55 200-300 248
Tmsc38 12 3 3 45 336 57 400-600 455
Tmscd5 14 1 3 14 68 58 150-300 216
Tmsc48 21 2 4 9 57 59 150-550 304
Trmsc53 3 7 4 15 72 57 250-500 380
Tmsc67 2 10 4 20 57 54 400-450 431
Tmscé8 " 2 5 9 25 59 450-750 554
MSC: minisatellit bolge; Tmsc: mikrosatellit bélge; chr: bulundugu kromozom; TR: tekrarli motif; TB: tekrarli bélge
*Tmsc29 marker bdlgesi igin yeni tasarlanan primerleri belirtmektedir.
11-23 arasinda T.annulata izolatini codaltamayan toplam 20 marker icin tasarlanan primer ¢iftleri tablodan cikartilmistir.




Turkiye Parazitol Derg
2017; 41:9-18

Bilgic ve ark.
Theileria Annulata Popiilasyon Rekombinasyon

15

Tablo 3. T.annulata'nin populasyon genetiginin arastinlmasi amaciyla yapilan calismalarinda kullanilabilecek polimorfik markerlerin 6zellikleri

TR | Tannulata PZR Primer Baglanma
En yakin kopya| iiriin Uriin dizilimi Isisi
Kod chr*| CDS* | TBYY* TR* dizilmi (5'-3") sayisi | araligi (bp) |uzunlugu (bp) | (5'-3") (°C)
MSC82 | 2 | TA13080 |intron *+| AGAGGTACATAGTAATATAT | 8 200-800 508 Ftactagtactaccaatacccttaaaagecc /
exon R;aatttattgaactcacaacagattcatcc 57
MSC192 | 2 | TA15640| intron AAATTAG 1 400-700 578 F; ttgtatttaggaattaatttgggg /
R;cataattattacctcttattacac 51
MSC142 | 3 |TA03890| intron | TTAGGTATATAAGAGCTATT | 6 350-700 496 F;gatggtatggaatatatgaataaaatty
R:cattattcattttctcaatcatttcc 56
Tmscle | 1 |TA21235| exon AAT 9 700-800 737 F; agactcatagaaatggaaccgaacgtg /
R; catatatttgaagtcaaatcttccaag 55
Tmsc/752| 1 | TA20880 | exon5+ TA 18 100-300 220 F; gatagtctctcatggatgtcacgtte /
IGR R; ttacataacatgtcgaatcgacatge 58
Tmsc/72| 1 | TA20250| intron AAATT 16 100-300 212 F; agaatctaatatagtagaaatttcac
R;caagatccaaaaactaaattatgtge 55
Tmsc86° | 1 | TA16655| exon ATT 18 300-450 330 F; cagataacattagagtcacttaatgc /
R; acactcaaactcaaataaaactggtc 55
Tmsc312| 2 | TA13875] intron ATT 1 200-350 280 F; tttagcatttgtataacaacattgtg /
R; tgattatttcaaaaaaggaccttacg 55
Tmsc33*| 2 | TA13660| IGR* AAT 9 100-250 194 F; ccattaactccattatattattatge /
R; tacctcactggaatcatacacatgag 55
Tmsc372| 2 | TA11770| exon ATT 13 200-300 248 F; tegttcaatttgtacgectctteeg /
R; tctacagccgggaatcgaattccage 55
Tmscd5* | 3 | TAO4315| exon TAC 14 150-300 216 F; ctgatgatgatagtacacaggatac /
R; aagcgttaaagattcttgattgttc 58
Tmsc48 | 3 | TA05285| IGR AATT 9 150-550 304 F; acccattcaacactgcaacgaageg /
R: tcctaacacccttacaatattatee 59
Tmscé8 | 4 | TA08255| intron TAGTA 9 450-750 554 F; ctccaatgtacttccaatctcace /
R; cttgaagatgctgagagtagagaag 59
TS5 4 | TA10045| exon GGTTCA 14 248-318 282 F ctggaacatgaattacttgttcttec /
R ggacaccaatgagtgacgtgacag 60
TS6P 4 | TA11040| intron TAATTATAGG 14 301-466 389 F catcctttgacctactgattgtac /
R cggtagtaccagttaatactgtc 60
TS8° 3 | TAO3940| exon TATTATTTAATG 1 195-356 306 F taaacgattaaaatcaagtg /
R attggaaatggtgaaataatgag 55
TS 3 |TA03885| IGR ATT 27 338-386 366 F aatgtgtggtacaacatcac /
R gatatggaatcatactagaagttg 58
TS12 3 | TA18345| exon AATACT 10 237-376 267 F gatgatagaggaattgatatgac /
R ggaaatatcacaattaagattc 55
TS15 1 | TA20375| exon |AAGATACTAATGGAAGATTAAGTA| 7 164-404 286 F gtacgtaatcttggaaatggtag /
R gatacaacgttacggagtcagttgg 60
TS16° 1 | TA20830| IGR TAA 35 345-439 354 F ccaatgtcaacagtatgatg /
R gagtaagaagtaccactactg 56
TS20° 2 |TA13850] intron ATTATTACTA 12 187-310 273 F ccttcatgatctacatctgatge /
R ggctgaatgggtacctgtte 60
TS25° 4 | TAO8330| intron ATTATACTATACTATT 7 209-296 279 F cgccatcagtagtcatctcag /
R gacgaccataactgggaagtcaac 60
TS310 2 |bilinmiyort NCR | AATTTATCCTGAATTATAGA | 10 | 203-385 387 F gttatcttcttgctattatage /
R gtattaaaatctataagattc 50
MSC: minisatellit bolge; Tmsc: mikrosatellit bolge; chr: bulundugu kromozom; CDS: protein kodlayan bélge; IGR: intergenik bélge; TR: tekrarli motif; TB: tekrarli bolge
*bu caligmada belirlenen markerler
5Weir, 2006 tarafindan belirlenen markerler
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Sekil 2. Genetik calismalarda kullaniimak tzere secilen polimorfik
mini ve mikrosatellit bdlgelerin T.annulata genomundaki
kromozomlar (chr1-4) Gzerindeki yerlesim yerleri. MSC ve Tmsc
kodlu markerler sirasiyla mini ve microsatellit bdlgeleri
gostermektedir. Birinci kromozom (chr-1) Gzerindeki yerlesim
yerlerine gére 1-6 ¢izgi sirasiyla Tmsc 1, 75, TS16, TS15, Tmsc77,
Tmsc86 kodlu toplam 2 mikrosatellit bolgeyi, ikinci kromozom
(chr-2) Uzerindeki yerlesim yerlerine gore 1-7 c¢izgi sirasiyla
MSC19, TS31, Tmsc31, TS20, Tmsc33, MSC8, Tmsc37 kodlu
toplam 2 minisatellit ve 5 mikrosatellit, G¢lincl kromozom (chr-3)
Uzerindeki yerlesim yerlerine gére 1-6 cizgi sirasiyla Tmsc45,
Tmscd8, TS9, MSC14, TS8, TS12 kodlu toplam 1 minisatellit ve 5
mikrosatellit, dérdinci kromozom (chr-4) Uzerindeki yerlesim
yerlerine gore 1-4 cizgi sirasiyla Tmscé8, TS25, TSé, TS5, kodlu
toplam 4 minisatellite tekrarl bolge yer almaktadir. Kromozomlar
Uzerindeki yesil renkli ¢izgiler Weir, 2006 tarafindan belirlenmis
ve bu projede de kullanilacak olan sirasiyla TS15 ve 16 (chr-1),
TS20 ve 31(chr-2), TS8, 9 ve 12 (chr-3) ile TS5, 6 ve 25 (chr-4)
markerlerin ilgili kromozomlar Uzerindeki yerlesim yerlerini
gostermektedir

farkli organizmalara ait genom dizilimleri tekrarli bélgelerin hizl
ve ucuz sekilde belirlenebilmesine blyik katkir saglamistir. Mini
ve mikrosatellitler, apikompleksa anag altinda yer alan, P. falcipa-
rum, T. parva, T. annulata, Cryptosporidium parvum ve Eimeria
tenella gibi parazitlerin genomunda oldukga yaygin olarak belir-
lenmis ve bu parazitlerin populasyon yapilarinin belirlenmesinde
kullanilmistir (15-18, 30-34).

Gen dizilimleri incelenirken TR'lerin belirlenmesinde karsilagilan
en 6nemli sorunlardan biri, gergek bir tekrarli bélgenin nasil ta-
nimlandigidir. Bazi az sayidaki tekrarlar genom icerisinde sade-
ce sans eseri ¢ok sayida tekrarlanmig olabilmekte, ayni zamanda
tekrarli bolgelerde gorilen tek nikleotid degisimleri TRlerin be-
lirlenmesini karmasik hale getirmektedir. Bu sebeplerle bir dizili-
min tekrarli bir bolge olarak tanimlanmasi icin gerekli minimum
kriterleri tagimasini saglayacak bir esik degerin (cut-off) belirlen-
mesi gerekmektedir (14). TR'lerin belirlenmesinde kullanilan esik
degerler igerisinde tekrarli birim sayisi, tekrarli birimin uzunlugu,
farkh tekrarli alanlardaki motiflerin benzerligi gibi tekrarlarin farkli
karakteristik 6zellikleri yer almakta ve yapilan skorlamalar kullani-
lan algoritmalara gére degiskenlik gdstermektedir.

Genomik DNA dizilimlerinde tekrarli bolgelerin belirlenmesinde
kullanilan en etkin yéntemlerden biri, ayni uzunluk ve kompozis-
yona sahip rastgele kanstirilmig dizilimlerin farkli parametreler
kullanilarak algoritmalarinin karsilastirlmasidir. Bu sayede genom
dizilimi tekrarli bolgeler yoninden c¢ok sayida farkli esik deger
kullanilarak taranmakta ve rastgele kanistirilmis dizilimlerde elde
edilen sonuclar gercek DNA dizilimi kullanilarak elde edilenler

ile karsilastinilip, gercek DNA diziliminde 10 kat fazla TR belirle-
yen skor esik deger olarak kullanilabilmektedir (14). Nitekim ca-
lismamizda da Unipro UGENE ver.1.9.7 (http://ugene.unipro.ru/)
programinda gercek DNA diziliminde 10 kat fazla TR belirleyen
skor esik deger olarak kullanilarak yeni polimorfik mini ve mikro-
satellite markerler belirlenmistir (20).

Genom dizilimlerinin varligi tekrarli bolgelerin cogunun karsilas-
tirmali olarak belirlenmesine olanak saglayan farkli algoritmalar
kullanan Tandem repeat finder, Sputnik, TROLL, Unipro UGENE
gibi ¢ok sayida yazilim gelistirilmesini saglamistir (35). Bu calis-
mada da kullanilan Unipro UGENE, diger programlara kiyasla
gerek kullanim rahathg gerekse de incelenecek genom dizili-
mi ile tekrarli bélgelerin es zamanli olarak ayni programin farkli
sayfalarinda gorllebilmesine ve verilerin daha kisa strede, daha
etkin olarak analizine olanak saglamaktadir. Ayni zamanda, farkli
algoritmalarin bir arada kullanilarak cok sayida farkli esik degerin
rahatca denenebilmesine ve dolayisi ile de analizlerde kullanila-
cak olan en uygun skor esik degerinin karsilagtirmali olarak belir-
lenmesine olanak veren bir yazilimdir.

Theileria annulata populasyonlarindaki genetik cesitliligin belir-
lenmesinde mini ve mikrosatellite markerler daha énce yapilan
calismalarda kullanilmis, ancak T. parva populasyonlarindaki ge-
netik cesitliligin belirlenmesinde kullanilan polimorfik markerler
ile karsilastinldiginda gerek sayi gerekse de kromozomlar tzerin-
deki kapsama alani bakimindan gelistiriimesinin gerekliligi ortaya
ctkmistir (18, 26, 31). Bu calisma kapsaminda yapilan analizlerde
daha 6nceki ¢alismalara (1, 15) benzer sekilde sayisal olarak bek-
lenenden fazla miktarda tekrarl bolge belirlenmistir. Tannulata
gibi gen bdlgelerinin yogun oldugu (3.500 gen bdlgesi) genom-
larda protein kodlamayan bdlgelerle iliskilendirilen satellit tekrar-
I bolgelerin sayilarinin nispeten az oldugu belirtiimekle beraber,
bu calismada yapilan analizlerde, dkaryotik genomlardaki yapiya
benzer sekilde yaklagik her 900 bp’da bir tekrarl bolge olacak
sekilde satellit tekrarli bolgelerin sayilarinin beklenenden fazla
oldugu gérilmistur (32).

Tandem tekrarlar, hem protein kodlayan gen bolgelerinde hem
de transkripsiyon faktorleri gibi 6zel regllator proteinlerin bag-
landigi bolgelerde yer alabilmektedir (36, 37). insan genomun-
daki genlerin yaklasik %17'si protein kodlayan gen bodlgeleri
icerisinde yer almig DNA tekrarlari icermektedir. Ayrica, maya
(Saccharomyces cerevisiae), bitki (Arabidopsis thaliana), solucan
(Caenorhabditis elegans), sinek (Drosophila melanogaster) ve
T. annulata gibi farkli organizmalar arasinda da bu oran %12-21
arasinda degismektedir (14). Bu ¢alismada elde edilen veriler in-
celendiginde farkl uzunluklara sahip tekrarli motifler iceren mini
ve mikrosatellitler sirasi ile %87,5 ve %43,75'i protein kodlama-
yan bolgelerde yerlesim gosterdigi belirlenmistir. Ayrica, bu gen
bélgelerindeki GC miktarlari ile motif uzunluklarinin birbirleri ile
dogru orantili olarak arttig tespit edilmistir.

Protein kodlayan gen bdlgelerinde yer alan tekrarli bélgeler ge-
nelde tri ve hexonukleotid gibi l¢ ve katlarinda sayilara sahip
tekrarli birimlerden olugmaktadir ve bu durumun muhtemelen ¢
ve katlarinda nikleotid icermeyen tekrarli bolgelerde sikga gori-
len ¢cerceve kaymasi mutasyonlarina (frameshift mutasyonu) karsi
olusan seleksiyonlardan kaynaklandigr distinilmektedir (36). Bu
calismada, mikrosatellite bolgelerin tekrarli motif uzunluklarina
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bakildiginda 1-5 nt (nikleotid) uzunlugundaki 21 bolge intron, in-
tergenik bolge (IGR) ve IGR+exon lzerinde yerlesim gosterirken,
uzunlugu Ug nt olan 25 ve alti nt olan iki olmak Uzere toplam 27
tekrarli bolge exon tzerinde yer almistir (Sekil 162). Bunun yanin-
da, TR uzunluklar 12 ve 21 nt olan sadece iki minisatellite bolge
exon Uzerinde yerlesim gostermistir (Sekil 1b1). Tekrarli bélge-
ler tim kategorilerdeki genlerde tek diize halde gorilmemek-
tedir. Ornek olarak; insan genomunda biyolojik fonksiyonlardan
sorumlu bir kisim genlerin TR'lerden zengin oldugu, mayalarda
mikrosatellitlerin transkripsiyon faktérlerini kodlayan genler Gze-
rinde, minisatellitlerin de hicre duvar ile ilintili genler Uzerinde
yer aldig bilinmektedir (14, 36). T. annulata genomunda kromo-
zomlar tzerine dagilmis halde, SVSP protein ailesinde yer alan 51
adet Theileria-spesifik sub-telomerik gen bdlgesi ve bunun ya-
ninda sayilan oldukca fazla olan hipotetikal protein kodlayan gen
bolgeleri bulunmaktadir. Konak bagisiklik sisteminden kurtulma-
da rol oynadigi distnilen SVSP gen ailesi oldukca yaygin allelik
cesitlilige sahiptir ve kromozomlarin sub-telomerik bélgelerinde
yerlesim gdstermektedir (26). Bu calismada belirlenen alti ve 12
nt uzunlugundaki TR'ler SVSP protein ailesindeki Theileria-spesi-
fik sub-telomerik proteine ait exonlar lzerinde yerlesim goster-
mistir. 21 nt uzunlugundaki bir minisatelit bolge ile G¢ nt uzunlu-
Jundaki 17 mikrosatellite bolge ise hipotetikal protein kodlayan
gen bodlgeleri Gzerinde yeraldigi belirlenmistir. Bunun yaninda
Uc¢ nt uzunlugundaki sekiz tekrarli bélge ise membran, integral
membran, serinden zengin, prolinden zengin, DNA'ya baglanan
Tash-1 benzeri protein, glutenin, protein kinaz, protein fosfataz
kodlayan genler Uzerinde yer aldidi tespit edilmistir. Alti nt uzun-
lugundaki bir mikrosatellit bélge ise Sfi subtelomerik protein ai-
lesine ait proteinleri kodlayan gen bolgelerinde yerlesmistir.

Bu calismada belirlenen 117 adet (27 mini ve 90 mikrostellit)
tekrarli bolgeden sadece 64'G (16 mini ve 48 mikrosatellit) co-
Jaltmada kullanilacak primerlerin sirali tekrarl dizilimleri igine
alacak sekilde korunmus bdlgelerden tasarlanabilmistir. Protein
dizilimlerinde yer alan ve amino asit iceriklerinde ¢ok az ya da
hicbir farklilik géstermeyen disik karmasikliga sahip bolgeler
(low-complexity regions (LCR)) &karyot genomlarinda oldukga
yaygindir (38, 39). LCR'lerde yer alan farkliliklar sadece tek bir
amino asit ya da birka¢c amino asit dizeyinde olabilmektedir
(40). T. annulata genomunda da LCR’ler oldukg¢a yaygin olarak
gorllmektedir. Bu calismada da, primer tasarlanamayan toplam
37 adet mikrosatellit bdlgenin LCR'lerden yogun tekrarli bolge-
lerde oldugu saptanmistir. Bunun yaninda sekiz adet minisatellit
bolge, kromozomlarin basinda veya sonunda yerlesim gosterdigi
icin bolgeleri cogaltmada kullanilacak uygun primerlerin tasar-
lanmasina imkan vermemistir.

Genotiplendirmede kullanilacak markerlerin belirlenmesinde bir
diger 6nemli nokta ise parazitin farkli izolatlarina ait DNA 6rnek-
lerinin codaltilarak, bunlar arasindaki polimorfizmin belirlenebil-
mesi ve ayni zamanda belirlenen markerleri codaltacak primer-
lerin tasarlanmasina olanak veren bolgelerin bulunmasidir (1).
Ayrica multilokus genotiplendirmede popllasyon icerisinde yer
alan sekonder ve tersiyer allellerin PZR ile cogaltilabilir olmasi da
markerlerin belirlenmesinde énemli olmustur. Yapilan analizler
sonucunda, bu calismada belirlenen markerlerin 6zellikle birinci
ve ikinci kromozomlar tzerinde daha fazla kapsama alanina sahip
oldugu goérilmustir. Bununla birlikte, Gglinci ve dzelliklede dor-

dlnci kromozomlar tzerinde belirlenen polimorfik bolgeler icin
tasarlanan primerler ile yapilan analizler sonucunda bunlarin bir
kisminin T. annulata’ya 6zgin olmadigi, bir kisminin sadece belli
T. annulata izolatlarini cogaltabildigi gézlenirken, bazi polimorfik
bolgeler ise uygun bir primer cifti tasarlanmasina olanak verme-
mistir.

SONUC

Sonug olarak, bu calismada belirlenen ilave 13 yeni polimorfik
mini ve mikrosatellite markerler ile birlikte kromozomlar tzerinde
daha fazla kapsama alanina sahip toplam 23 polimorfik marker
(Sekil 2), hem T. annulata populasyonlarinda genetik cesitliligin
olusmasinda 6nemli yer tutan sekslel rekombinasyon hakkinda
bilgi edinilebilmesine hem de gelecekte parazitin rekombinant
popllasyonlarindan kaynaklanabilecek ila¢ direnci, asilamalarin
koruyucu etkinliginin azalmasi, ylksek patojeniteye sahip yeni
suslarin olugsmasi gibi muhtemel yeni risklerin ortaya ¢ikmadan
ongorilebilmesinde kullanilacak modellerin olusturulabilmesine
olanak saglayacaktir.
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Samsun Il ve IIcelerinden Alinan Cevresel Sularda Parazitlerin Varligt

Presence of Parasites in Environmental Waters in Samsun and Its Districts
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06z

Amag: Calismada Samsun’a ili ve ilgelerindeki cevresel sularda parazitlerin varligini saptamak amaglanmistir.

Yéntemler: Samsun il Merkezi'nde13 istasyon belirlenmistir. Arastirma Mart 2012-Subat 2013 arasinda yapilmis olup her ay belirlenen ta-
rihlerde su 6rnekleri toplanmistir. Ornekler direk baki ile incelendikten sonra kinyonun asit fast, modifiye trichrome ve trichrome boyalari ile
boyanmistir. Preparatlar 1sik mikroskobunda parazitolojik acidan degerlendirilmistir.

Bulgular: Calismada incelenen 228 su 6rneginin 180'i akarsu, 48'i icme suyu olup 142 Giardia sp., 132 Cryptosporidium spp., 56 Cyclospora
spp., 38 Microsporidia, 47 Blastocystis spp, 38 Entamoeba coli kisti, 18 Dientemoeba, 9 Chilomastix, 9 Strongyloides spp. 6, kancali kurt
saptanmistir.

Sonug: Bélgede hayvanciligin ve tarimin yaygin olarak yapilmasi ve akarsu etrafinin otlak alani olarak kullaniimasi belirlenen bazi protozoon-
larin belirli donemlerde fazla gortlmesine neden olmaktadir. Sonug olarak bélgedeki insan ve hayvanlarda parazitolojik calismalarin yapilarak
kontrol programlarinin uygulanmasi gerekmektedir.

Anahtar Kelimeler: Samsun, akarsu, deniz suyu, icme suyu, parazitler

Gelis Tarihi: 14.02.2014 Kabul Tarihi: 07.06.2016

ABSTRACT

Objective: The aim of this study was to detect the presence of parasites in environmental waters in Samsun and its districts.

Methods: At the center of Samsun, 13 stations were determined. The research was performed between March 2012 and February 2013, and
every month, water samples were collected on the dates stated. The samples were stained with Kinyoun acid-fast, modified trichrome, and
trichrome dyes after examining with the direct bond. The preparations were evaluated in terms of parasitologic under a light microscope.
Results: Totally, 180 of 228 water samples analyzed were from streams; of these, 48 were drinking water samples. The following were found:
142 Giardia spp., 132 Cryptosporidium spp., 56 Cyclospora spp., 38 microsporidia, 47 Blastocystis spp., 38 Entamoeba coli cysts, 18 Dientam-
oeba, 9 Chilomastix, 9 Strongyloides spp., and 6 hookworms.

Conclusion: The widespread use of animal husbandry and agriculture in the region and the use of stream surroundings as a grazing area
increase the presence of some determined protozoa during a certain period. Parasitological studies in humans and animals in the region
should be conducted, and control programs should be applied.

Keywords: Samsun, rivers, sea water, drinking water, parasites
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artirdigini bilinmektedir. Paraziter hastaliklar, bliyime cagindaki
cocuklar bagta olmak lzere toplumun butin kesimlerini etkile-
mektedir. Genellikle asemptomatik veya atipik, nonspesifik bul-
gularla seyreden bagirsak parazitozlar, zihinsel ve bedensel ge-
lisme geriliginin yani sira isglici kaybina neden olarak saglik ve
ekonomik yonden etkilerini géstermektedirler (1).

Hastalikli veya hastalik tasiyici hayvan ve insanlarin c¢ikartilari
araciligi ile enfekte olan sular parazitlerin, bakterilerin, virislerin
ve diger hastalik yapici canlilarin bulagmasina kaynaklik edebilir
(2). Ulasilan kaynak bilgilerde Samsun ilinde ki akarsu ve deniz
sularinda protozoon ve helmintlerin arastinldigi bir calismaya
rastlaniimamistir. Calismada da énemli bir saglik riski olusturan
akarsu, gél ve denizlerin parazitler agisindan arastirilmasi amacg-
lanmistir.

YONTEMLER

Calismanin evrenini Samsun ili Merkez, Terme, Carsamba,
Tekkekoy ve Bafra ilcelerinde yer alan istasyonlar olugturmus-
tur. Calismaya baglamadan dnce Tarm ve Koy isleri Bakanli-
g1 Koruma ve kontrol Genel Mudirligid’'nden (Sayi: B.12.0.K
KG.0.10.03.00-330.07.03-1611) ve Cevre ve Orman Bakanhg
Doga Koruma ve Milli Parklar Genel Mudurligi'nden (Sayi:
B.18.0.DMP.=.02-510.02-11015) gerekli izinler alinmistir. Arastir-
mada Mart 2012-Subat 2013 aylan arasinda 15 akarsu ve 4 icme
suyu Orneklerinden her ay belirlenen tarihlerde toplam 228 su
ornekleri toplanmistir.

Ornekler icin, Samsun il Merkezi'nde: Mert Irmagi Koprialti
(OS13), Mert Irmagi Denizle Birlesme Noktasi (0S12), Kirdin Ir-
magi (OS14), igme suyu (OSi4), Terme ilcesi'nde Akgay (OS1), Mi-
lic (OS2), Terme Cayi Denizle Birlesme Noktasi (OS3), Terme Cayi
Park yani (OS4), i(_;me suyu (OSi1), Carsamba ilgesi’nde Yesilirmak
Koprialtr (OS5),Yesilirmak Yeni Késeli Koyl Mevki (OS6), Yesi-
lirmak Denizle Birlesme Noktasi (OS7), Irmaksirti Deresi (OS8),
igme suyu (OSI2), Tekkekoy ilgesi’nde Gelemen Deresi (OS9),
Selyeri (0S10), Kirazlhk (OS11), igme suyu (OSI3), Bafra ilgesi’nde
Kizihrmak (OS15), istasyonlar belirlenmistir.

Su 6rnekleri belirlenen yerlerden 5 litrelik plastik siselerle top-
lanmistir. Toplanan su érnekleri karanlik ortamda 22-24 saat
bekletilip, drneklerinin dibinde 200 mL kalacak sekilde Ust ki-
simdaki su atilmistir. 200 mL olan érnekler 50 mUlik falcon tip-

lerine dagitihp 1000 rpm’de santrifij edilmistir. Sipernatant
kismi atilan drneklerin pellet kismi direk baki ile incelendikten
sonra native-lugol, kinyonun asit fast, modifiye trichrome ve
trichrome boyalari ile boyanmis ve i1sik mikroskobunda ince-
lenmistir.

BULGULAR

Calismada incelenen 228 su 6rneginin 180'i akarsu, 48'i igme suyu
olup 142 Giardia spp., 132 Cryptosporidium spp., 56 Cyclospora
spp., 38 Microsporidia, 47 Blastocystis spp., 38 Entamoeba coli
kisti, 18 Dientemoeba, 9 Chilomastix, 9 Strongyloides spp., 6,
kancali kurt saptanmistir. Parazitlerin istasyonlara gore dagilimi
Tablo 1'de verilmistir.

TARTISMA

Orneklerin incelenmesi sonucunda Cryptosporidium spp., Cyc-
lospora spp., Strongyloides spp, Microsporidia, Blastocystis spp,
Dientemoeba, Entamoeba coli kisti, Chilomastix, kancali kurt ve
Giardia spp. rastlanmigtir.

Giardia insan icin en yaygin protozoon infeksiyonu olarak bilin-
mektedir. lliman bdlgelerden tropikal kusada kadar, endustriyel
Ulkelerde %2-5 arasinda degisen oranda, gelismekte olan dlke-
lerde %20-30'a varan oranlarda yayilis gostermektedir (3).

Yapilan farkli calismalarda giyardiyoz oranlarn %0,8-%54,8 ara-
sinda bildirilmistir. Malatya'da yapilan calismalarda %5,2, %26,3
ve %6,2 oraninda Giardia intestinalis saptanmistir. Benzer olarak
Kahramanmaras'ta %52,87, Kayseri'de %44,6, Manisa'da % 19,35,
izmir'de %2,3 ve Sivas'ta %2,1 oraninda giyardiyoz saptanmustir (4).

Su drneklerinde yapilan calismalarda ise Mons ve ark. (5), Paris
ve cevresinde icme suyu kaynadi olarak kullanilmakta olan irmak
sularinin protozoonlar ile kontaminasyonunu degerlendirmisler-
dir. Seine ve Marne Irmagi'ndan 162 irmak suyu 6rneginde %45,7
Cryptosporidium ookisti ve %93,8 Giardia kistleri saptamislardir.
Mevsimsel olarak Cryptosporidium icin pozitif drnekler 6zellikle
sonbahar da, Giardia i¢in daha az siklikta yazin gdzlenmistir. Yine
Ankara'da igme suyu kaynaklanndaki Cryptosporidium parvum,
Giardia intestinalis ve Entamoeba histolytica Bakir ve ark. (6) ta-
rafindan incelenmistir. Toplanan 85 6rnegin 43'G belediyeye ait
sulardan, 34'G kuyu suyundan, 6'si Ankara Irmagi'ndan, 2'si baraj
suyundan alinmisti. Ornekler standart mikroskop, IFT, ELISA ve

Tablo 1. Samsun ilindeki cevresel sularda parazitlerin istasyonlara gére dagilimi

Terme Carsamba Tekkekoy Samsun Merkez Bafra
05S-1| 0S-2| 05-3| 0S4 |0Si-1| 0S-5|0S-6 | 0S-7| 0S8 | OSi-2| OS9 |0S-10/0S-11| OSi-3|0S-12|05-13|0S-14| OSi-4 | 0S-15
Cryptoporidiumsp. | 12 | 10 | 9 14 | - 1) 8 9 |10 - 1 9 10 - 4 4 3 - 8
Giardia sp. 121 14| 8 6 - 15 | 13 8| 9 - 10 | 1 8 - 7 4 4 - 13
Cyclospora sp. 6 4 4 7 - 4 5 41 2 - 5 - 5 - 4 1 1 - 4
Microsporia sp. 5 4 6 - - 3 3] 3 - 4 - - - - - - 3
Strongyloides sp. 4 3 - - - - - - - - - - - - - - - - 3
Entamoeba coli 4 3 4 2 - 3 5 2| 2 - 5 - 3 - - - - - 5
Chilomastix mesnili | 5 1 - - - - - - - - - - - - - - - - 3
Dientemoeba 3 4 1 2 1 - 2 3 - - - - - - - - - - - 3
Kancali kurt 2 3 - - - - - - - - - - - - - - - -
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PZR teknikleriyle incelenmistir. Kuyu suyu 6rneginin 2'sinde Giardia
intestinalis’e rastlanirken belediyelere ait sularda ve baraj suyunda
parazit gdzlenmemistir.

Cicek ve ark. (7) tarafindan Van ilinde icme suyu olarak kullanilan
toplam 440 kaynaktan su ornekleri alinmis ve Cryptosporidium
spp. Modifiye Asit-Fast yontemiyle incelenmistir. Toplam 440 su
ornegdinin %1,13'Unde Cryptosporidium spp. ookistleri saptandidi
bildirilmistir.

Mersin'de Ceber ve ark. (8) tarafindan yapilan bir caligmada icme
suyu, kullanma suyu, atik su ve deniz sulanindaki Cryptosporidi-
um spp. ookistlerinin varligi arastirilmis, su drneklerinden 44 adet
icme suyunun 5'inde, kuyu sularinin 1'inde, 19 atik suyun 4’Ginde
ve deniz suyu orneklerinin 1'inde Cryptosporidium ookisti tes-
pit edildigi bildirilmistir. Yapilan calismada da %62 Giardia sp. ve
%58 oraninda Cryptosporidium sp. saptanmistir.

Blastocystis spp. fekal-oral yol ile, 6zellikle koti hijyen kosullarin-
da bulagsmaktadir. Tum diinyada gérilen bir parazit olup &zellikle
tropikal ve subtropikal bélgelerde daha siktir. Prevalansi gelismis
Ulkelerde %1,5ile %10, gelismekte olan llkelerde ise %30 ile %50
arasinda dedismektedir. izmir'de Ekim 2003-Ekim 2004 tarihleri
arasinda yapilan bir ¢calismada Blastocystis spp. orani %3,8 olarak
saptanirken, bu oranin gelismis llkelere yakin oldugu gézlenmis-
tir (9). Calismada da %21 oraninda Blastocystis spp. saptanmistir.

insanlarda Microsporidia olgusu ilk kez 1959 yilinda ciftlik hay-
vanlariyla temas 6ykuisi olan Japon bir ¢cocukta tanimlanmistir
(10). Ulkemizde yapilan arastirmalarda da Karaman ve ark. (11)
degisik hasta gruplarindan olusan 2665 kisinin %8,5'inde; Atam-
bay ve ark. (12) immdin sistemi saglam ve sindirim sistemi yakin-
malari nedeni ile hastaneye basvuran 781 kisinin %6,5'inde; Ka-
raman ve ark. (13), kanser tanisi almig 320 kiginin %10,9'inda ve
saglikh bireylerden olusan 320 kisilik kontrol grubunun %5,6'sin-
da; Turk (14) ishal sikayeti olan 225 hastanin %9,8'inde; Yazar
ve ark. (15) kanserli bir hastada, Microsporidia bildirmiglerdir.
Calismada toplanan 6rneklerin %16'sinda Microsporidia sapta-
miglardr.

SONUC

Bolgede hayvanciligin ve tarimin yaygin olarak yapilmasi ve akar-
su etrafinin otlak alani olarak kullanilmasi belirlenen bazi proto-
zoonlarin belirli dénemlerde fazla gorilmesine neden olabilir.
ClUnki tarmda gerekli olan su akarsulardan kargilanmaktadir.
Buna bagli olarak tarim Grlnlerinin temizligine dikkat edilmeden
kullanilmasi sonucunda protozoonlarin neden oldugu hastalikla-
ra yakalanma orani artmis olabilir. Sonug olarak bolgedeki insan
ve hayvanlarda parazitolojik ¢alismalarin yapilarak kontrol prog-
ramlarinin uygulanmasi gerekmektedir.
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Goban Kopeklerinde Diski Bakisina Gore Helmint Enfeksiyonlari ve

Z.0oonoz Onemi

Helminth Infections by Coprological Examination in Sheep-Dogs and Their Zoonotic Importance

Hatice C")ge1, Semih Oge1, Gokben Ozbakis', .Safa Giircan?

'Ankara Universitesi Veteriner Fakdiltesi, Parazitoloji Anabilim Dali, Ankara, Turkiye
2Ankara Universitesi Veteriner Fakdiltesi, Biyoistatistik Anabilim Dali, Ankara, Turkiye

oz

Amag: Bu calisma, coban kdpeklerinde sindirim sistemi helmintlerinin yayginligini ve zoonoz éneme sahip tirlerin varligini belirlemek ama-
ciyla yapilmistir.

Yéntemler: Diski drnekleri dnce makroskobik olarak incelenmis, daha sonra helmint yumurtalari yéninden formalin ethyl-acetat sedimentas-
yon ve ZnSO, flotasyon yontemleri ile bakilmistir. Zoonoz 6neme sahip E. granulosus ve T. canis'i tir diizeyinde teshis etmek icin Taenia spp.
ile Toxocara spp. yumurtasi saptanan diskilar copro-PCR ydntemiyle incelenmistir.

Bulgular: Diski bakisina gére 224 coban képegdinin 79'u (%35,26) cesitli helmint tirleri ile enfekte bulunmustur. En yaygin tir Taenia spp.
(%12,05) olup, bunu sirasiyla Toxocara spp. (%9,38), Toxascaris leonina (%6,25) ve Trichuris spp. (%4,2) izlemistir. Copro-PCR'da, Taenia spp.
saptanan kopeklerin 14'tnde (%51,85) E. granulosus, Toxocara spp. gérilen képeklerin 5'inde (%23,8) T. canis pozitiflik saptanmistir. Param-
phistomum spp., A. galli, Trichostrongylidae gibi képeklerde bulunmayan parazit yumurtalarinin gérilmesi, beslenme bicimi ile koprofajiyi
akla getirmektedir.

Sonug: Képeklerin hem kendi parazitlerinin hem de zoonoz énemi olan E. granulosus ve T. canis'in tir dizeyinde teshisinin yapilmasi icin dis-
kiya konvansiyonel yéntemlerin yani sira copro-PCR ile bakilmalidir. Ayrica, képeklerin beslenme bicimi ile diger etkili faktérlerin gz 6niinde
tutulmasi da alinacak énlemlerin daha saglikli olmasini saglayacaktir.

Anahtar Kelimeler: Copro-PCR, flotasyon, helmint, coban képegi, sedimentasyon

Gelis Tarihi: 01.11.2016 Kabul Tarihi: 12.01.2017

ABSTRACT

Objective: This study was conducted to determine the prevalence of gastrointestinal helminths and diagnose the species of important
zoonotic helminths in sheep dogs.

Methods: Firstly, fecal samples were macroscopically examined; subsequently, formalin-ethyl acetate sedimentation and ZnSO, centrifugal
floatation techniques were applied for the examination of helminth eggs. PCR technique was utilized to determine the species of E. granu-
losus and T. canis in dogs found positive for Taenia spp. and Toxocara spp.

Results: Helminth infection was detected in 35.26% of sheep dogs. Taenia spp. was the most common helminth (12.05%), followed by Toxo-
cara spp. (9.38%), Toxascaris leonina (6.25%), and Trichuris spp. (4.2%). The positive results in the E. granulosus and T. canis-specific PCR-
based molecular tests were obtained in 14 of the Taenia egg-positive samples and in 5 of the Toxocara egg-positive samples from dogs. This
study has suggested that coprophagy and feed raw offal and meat to dogs may be responsible for finding atypical helminth eggs in fecal
samples from dogs in the absence of an actual infection.

Conclusion: To make the diagnosis of their owned parasites of dogs, E. granulosus and T. canis which have zoonotic importance, feces must
be examined by both conventional and copro-PCR techniques. In addition to dogs’ feeding habits, other related factors must be taken into
account in the epidemiology of helminth infection; thus, precaution and control measures will be more reliable.
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GiRiS

insan ve diger hayvanlarla yakin temas halinde bulunan képek-
ler, bazi hastaliklara iligkin teghis, tedavi ve kontrol dnlemlerinin
ihmal edildigi durumlarda yakinliklari nedeniyle zoonoz hastalik-
larin bulagmasinda énemli rol oynar. Kéy ve ciftliklerdeki yagsam
tarzinda, evcil hayvanlarin hem kendi aralarinda hem de insan-
larla yakin temas halinde bulunmasi ile yaban hayvanlarinin bu
bolgelerde siklikla biyolojik dénglye dahil olmasi, parazitin daha
da yaygin olarak gérilmesine neden olabilir (1, 2). Paraziter has-
taliklardan 6zellikle helmintler, hayvan ve halk sagligi acisindan
ciddi sorunlara sebep olmaktadir (3, 4). Turkiye'de kopekler, kist
hidatik etkeni E. granulosus ile Visceral Larva Migrans (VLM) ve
Ocular Larva Migrans'a (OLM) neden olan T. canis'i insanlara ta-
simasiyla ayri bir 5Gneme sahiptir. insanlarda képek kancali kurtla-
rinin sebep oldugu Cutaneus Larva Migrans=Deri larva migrans
(CLM) da sporadik olarak gérilmektedir (5-9).

Képeklerdeki fazla sayidaki helmint cesitliligine ragmen, Turki-
ye'de sokak veya az sayidaki sahipli kdpekler Gzerinde yapilan
calismalarda, daha ¢ok cestodlardan Taenia, Dipylidium, Meso-
cestoides ve Echinococcus, nematodlardan Toxocara, Toxasca-
ris, Ancylostoma, Uncinaria, Trichuris ve Spirocerca gibi helmint
turleri bildirilmistir (10-16). Turkiye'de kirsal alanla ilgili caligmalar
az sayida ve oldukga eski yillara dayandigindan bu konudaki son
durumun bilinmemesi alinacak énlemler acisindan bir eksikliktir.
Tasan (17), Elazig yoresi kdy kdpeklerinde, nekropside helmint-
lerin yayilisini %95, Cerci (18), Ankara ili Elmadag ilcesi kdy ko-
peklerinde diski bakisinda %80,9 bildirmistir. Cesitli Ulkelerde
kdy ve ciftlik képeklerinde yapilan calismalardan, Portekiz'de
%57,44 (19), Yunanistan'da %26,0 (20), Macaristan'da %56,3 (21),
Arjantin'de %69,0 (22), Cekya (Cek Cumhuriyeti) ‘da %41,7 (23),
Malezya'da %88,3 (24) ve Avustralya'da %7,7-40,2 (2) parazit en-
feksiyonu bildirilmistir.

Zoonoz parazitlerin yayilisi ve epidemiyolojilerinin bilinmesi, in-
sanlarda risk olusturma etkilerinin en alt diizeyde tutulmasi agi-
sindan son derece énemlidir. Turkiye'de, yaklasik son yirmi bes yil
icinde kdy ve stirli kopeklerinde helmint tirlerinin varligi ve yayili-
st hakkinda bir calisma yapilmamistir. Bu calismanin amaci; coban
koépeklerinde helmint tirlerini diski bakisiyla saptamak ve halen
halk sagligi acisindan énemli olan kist hidatik, VLM ve OLM'ye
sebep olan tlrlerin teshisini molekdler yontemlerle yaparak ger-
cek duzeylerini ortaya koymaktir.

YONTEMLER

Bu calisma, 2013-2015 yillari arasinda, Ankara’nin merkez ilgele-
ri digindaki dogu-bati-kuzey-gliiney yéninde bulunan 10 ilcede
(Bala, Beypazari, Cubuk, ElImadag, Gélbagi, Gudal, Haymana, Ka-
lecik, Nallihan ve Polath) yer alan 47 kdydeki 224 ¢coban (surd) ko-
pedi Uzerinde ylritllmustir. Képeklerin yas (genc: 0-1 yas, ergin:
1 yas <), cinsiyet ve beslenme bicimi kaydedilmis, digki drnekleri
diskilama sonrasi yerden (toprak, bitki, ot, cimen icermeyen) top-
lanmistir. Laboratuvara getirilen diski drnekleri dnce makroskobik
olarak bakilmig, daha sonra mikroskobik olarak formalin ethyl-a-
cetat sedimentasyon ve ZnSO, flotasyon yéntemi kullanilarak
helmint yumurtalarn yéniinden mikroskobik olarak incelenmistir
(25). Zoonoz &zellige sahip E. granulosus ile T. canis'in varligini
teshis etmek icin diskilar copro-PCR yéntemiyle bakilmistir. Tae-

niave Toxocara tip yumurta saptanan diskilardan DNA izolasyonu
icin QlAmp DNA Stool Mini Kiti (Qiagen, Almanya) kullanilmistir.
Diski 6rneklerindeki yumurtalar, Szell ve ark.'nin (26) sedimentas-
yon + ZnCl,+NaCl flotasyon yontemine gére toplanarak, dretici
firmanin kitte bildirdigi prosediire gore igslenmistir. Toxocara spp.
yumurta ornekleri kit prosediriinde birka¢ modifikasyon yapila-
rak kullaniimistir (yumurtanin kalin kabugunu patlatmak icin, ASL
bufferda 95°C'de 30 dk. ve proteinase K'da 70°C’'de 30 dk.). Echi-
nococcus granulosus'un varligi icin érnekler copro-PCR ticari kiti
ile (Genekam Biotechnology, Almanya) Uretici firmanin bildirdigi
prosedire gore islenmistir. Toxocara spp. 6rnekleri, mtDNA ATP
sentetaz alt Unite 6 (ATPase 6) gen bdlgesine 6zel primerlerle is-
lenmis ve T. canis pozitif saptanan amplikonlar, DNA sekans ana-
lizine gonderilmistir (RefGen, Turkiye). PCR sonucu elde edilen
urinler agaroz jelde 8-10 volt/cm akimda yuritilmistdr.

Bu calisma, Ankara Universitesi Hayvan Deneyleri Yerel Etik Ku-
rulu Yonetmeligi'ne gore etik kurul degerlendirmesinden muaftir.

Verilerin istatistiksel analizi Statistical Package for Social Sciences
Software 14.01 (SPSS Inc.; Chicago, IL, USA) kullanilarak gergek-
lestirilmistir. Helmint tirlerinin yas ve cinsiyete gére farkliliklar
Ki-kare testi ve logistic regression testleri ile arastinimistir.

BULGULAR

Digki bakisi sonuglarina gére 224 coban képeginin 79'u (%35,26)
cesitli helmint turleri ile enfekte bulunmustur. Képeklerde 7'si
nematod, ikisi cestod, ikisi trematod ve biri pentastomid olmak
Uzere 12 tur/cins parazit yumurtasi belirlenmistir. En yaygin tur
Taenia spp. saptanmis, bunu sirasiyla Toxocara spp., Toxascaris
leonina ve Trichuris spp. izlemistir (Tablo 1). Copro-PCR incele-
mesinde Taenia spp. gorilen 27 képegin 14'Unde (%51,85) E.
granulosus, Toxocara spp. bulunan 21 képegin 5'inde (%23,8) T.
canis kaydedilmistir. PCR sonucu elde edilen pozitif amplikon-
larin sekans analizinde drneklerin T. canis oldudu teyit edilmis-
tir. Alinan bilgi ve kisisel gozlemlere gore koylerdeki kopeklerin
beslenmesi hane sahibi tarafindan evde yenilen yemek artiklari,
kanatl, koyun ve sigira ait ¢ig organlar, et ve kemik pargalar ile
yapilmaktadir. Koyun siristne koruma egitimi vermek amaciy-
la belli araliklarla dnlerine tim olarak 6lG koyun-sigir atilmakta
ve bunlan parcalayarak yenmesi saglanmaktadir (Resim 1). K&-
peklerde bu beslenme bicimine bagli olarak diskida A. galli, Pa-
ramphistomum spp., Strongyloides spp., Trichostrongylidae gibi
yumurtalar gérilmustir. Benzer sekilde Fasciola spp. ve Dicroco-
elium spp. yumurtalarinin da diskida gorilmesinin enfeksiyonla
ya da beslenme bicimiyle ilgili olabilecedi kanisina varilmigtir. Ké-
peklerde sindirim sistemi helmintlerinin yas ve cinsiyet durumuna
gore dagilimi Tablo 2'de verilmistir. Genclerde erginlere, disiler-
de erkeklere oranla Toxocara spp., T. leonina ve Taenia spp. daha
yaygin olarak goériilmis, ancak T. leonina’nin genclerde (%13,95)
erginlere gore (%4,41) daha yuksek oldugu istatistiksel olarak
dnemli bulunmustur (p<0,05).

TARTISMA

Képeklerde bulunan helmintlerin bircogu insan ve kasaplik hay-
van saghgini yakindan ilgilendirmektedir. Paraziter hastaliklarin
varligini 6zellikle de insanlara bulagsmasini minimize etmek icin
epidemiyolojilerine etki eden faktérlerin iyi bilinmesi gerekir.
Cografi boélge, iklim, ara/son konak populasyonu, enfeksiyonun
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Tablo 1. Képeklerde yapilan yayilis ile ilgili calisma verileri ile diger ¢alisma verilerinin karsilastinimasi

Mevcut |Orhun ve Ayaz,|Unlii ve Eren,| Yildirim ve ark., Kozan ve ark., Balkaya ve Avcioglu,
calisma 2006 2007 2007 2007 2011
Parazit tiirti Ankara* Van* Aydin* Kayseri* Afyon* | Eskisehir* Erzurum*
Toxocara spp. 9,38 13,9 20 4,2 36,2 47,8 20,3
T. leonina 6,25 23,5 1 7.7 47,8 60,9 38,4
Taenia spp. 12,05 14,8 7,5 2,8 2,9 23,9 29
D. caninum 0,89 35 2,8 29 4,3
Trichuris spp. 4,02 1,5 0,6
Capillaria spp. 2,23
Kancalikurt 2,23 9,56 21 1,1 59,4 6,5 2,3
Filaroides spp. 1,34
D. renale 0,89
L. serrata 0,89
Fasciola spp. 1,79
Dicrocoelium spp. 3,13
A. galli 1,34
Strongyloides spp. 3,13
Paramphistomum spp.| 1,34
Trichostrongylidae 1,34

* % yayihis

Resim 1. Coban kopeklerinin kdylerde karkasla beslenme bigimi

Tablo 2. Coban kdpeklerinde yas ve cinsiyete gore Toxocara
spp., T. leonina ve Taenia spp. enfeksiyonu

Yas | Cinsiyet

<6 ay | 6 ay-1yas |1 yas <| Erkek | Disi
Incelenen képek
sayisi (224) 6 37 181 181 43
Toxocara spp. 4 16 15 6
pozitif kopek sayisi (21)
T. leonina pozitif 6 8 11 3
kopek sayisi (14)
Taenia spp. pozitif 7 20 19 8
kopek sayisi (27)

prepatent ya da patent ddnemde olmasi, teshis yontemi, ilag kul-
lanimi gibi faktorler calisma sonuclarina yansimakta ve farklilikla-
ra neden olmaktadir (19). Turkiye'de képeklerde bulunan helmint
cins/turlerinin yayilisi ile ilgili calismalar genellikle sokak/sahipli
ev kopeklerinde nekropsi veya diski bakisi ile yapilmis, en sik go-
rilen tlrlerin T. leonina, T. canis, kancal kurtlar, Taenia spp. ve D.
caninum oldugu bildirilmistir (10-12, 14, 16). Bu ¢alismada, ¢coban
kopeklerinde ayni tirlere rastlanmasi diger calismalarla uyumlu
bulunmus, ancak karsilastirma yapma agisindan kirsal alanda suri
ile ev bekgilik goérevi icin barindirlan kdpeklerle ilgili calisma sa-
yisi az ve eski yillara ait olmasi bir eksiklik olusturmustur. Sehir
ortami ile kirsal alanlar, képek yogunlugu bakimindan karsilasti-
rildiginda sehirdeki képek sayisinin (sokak/sahipli) kirsal alandaki
sayidan daha fazla olmasi beklenmekte, ayrica sehir yagaminin
dar ve kisith mekanlarinda, ¢cevre kontaminasyonunun daha fazla
olmasina bagli olarak da bulagsmanin artmasi disiniulmektedir
(23). Helmint enfeksiyonlarinin yayilisi, sehirlerde yapilan calis-
malarda %19,4-60 saptanirken Elazi§ yoresi kirsal képeklerinde
nekropside %95, Ankara cevresinde kdy kopeklerinde diskida
%80,99 bulunmustur (10-12, 14, 16-18). Bu calismada saptanan
yayilig orani (%35,26) kirsal alandaki verilerden distk, sehirlerdeki
calisma sonuclarina benzer veya daha distk bulunmustur. Kirsal
alan kopeklerinde yapilan iki calisgmanin yapildigr dénemlerdeki
(26-34 yil 6nce) kirsal alan yagami, ekonomisi, hayvancilik sistemi,
hayvan sayisi gibi temel faktorler glinimuizde degdismistir. Tedavi
ve kontrol amacli ilag secenekleri de glinimuzle karsilastinldigin-
da olduke¢a kisith kalmaktadir. Bu noktalar dikkate alindiginda,
bu calismada saptanan %35,26 yayilis oraninin icinde ozellikle
zoonoz helmintlerin yiiksek oranda bulunmasi énemli bir bulgu
olarak degerlendirilmistir.
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Turkiye'de kopeklerde gérllen helmintler arasinda zoonoz tir-
lerden sirasiyla insanlarda kist hidatik, VLM ve CLM 6nemlidir
(5-9). Turkiye'de insanlarda kistik echinococcosisin seropreva-
lansi %4,8-35,5 bildirilmis, Saglik Bakanligr verilerine gore 1987-
1994 yillan arasinda teyit ya da tedavi amagli 21.303 hasta opere
edilmistir (3, 6, 8, 27, 28). Kirsal bélgedeki sirli sahipleri ve ye-
tistiriciler, kopeklere beslenmesi icin zaman zaman gevis getiren
hayvanlara ait karkas, i¢ organ (6zellikle diyafram alti bdlgenin
tamami) ve et parcalarini vermekte, bu uygulama ile képeklerin
cevreye karsi daha sert ve agresif olmasi amaclanmaktadir (1, 29).
Bu calismada da benzer bicimde bazi kdylerde bu beslenme sekli
gozlenmis, basta 6l koyun olmak tzere sigir ve kanatli hayvan-
lara ait et ve i¢ organlarin hayvanlara verildigi gézlenmistir. Kirsal
alandaki bu beslenme seklinin basta echinococcosis olmak tizere
bazi zoonoz hastaliklarin devamliligindan sorumlu olan en &nemli
faktor oldugu bilinmektedir (1, 29). Bulagsmada, ayrica ciftliklerde
zaman zaman kontrolslz sekilde yapilan hayvan kesimleri sirasin-
da kist hidatigin patlamasi ya da bicak darbeleri ile kesilmesi so-
nucu protoskolekslerin karkasa bulasabilecegi, bunun da E. gra-
nulosus'un képeklere gegmesine neden olabilecedi belirtilmistir
(29). Kirsal alanda E. granulosus’un yayilisini saglayan temel etke-
nin, kdpeklere verilen enfekte ¢ig i¢ organlarin ya da gevis geti-
ren hayvanlarin yedirilmesi olmasina ragmen hayvan sahiplerinin
bunu bilerek ya da bilmeyerek kopekleri bu sekilde beslemeye
devam etmeleri dikkat cekici bulunmustur.

Son yillarda yapilan ¢alismalarda Taenia spp.'nin yayilisi sokak ve
sahipli képeklerde %2,8-23,9 bildirilmistir (10-12, 14, 16). Kirsal
bolge koépeklerinde diskida %42,9, nekropside cesitli tirlere ait
olarak %4-42, E. granulosus %4 kaydedilmistir (17, 18). Digki mu-
ayenesinde, E. granulosus'un diger Taenia tirlerinden ayirt edi-
lememesi ve makroskobik bakida halkalarin zor gorilmesi (halka
atihminda dizensizlik, bazi glinlerde diskida hic¢ halka ya da yu-
murta bulunmamasi, prepatent dénem) molekiler temelli calis-
malar gerekli kilmaktadir. Bu ¢alismada diskida %12,05 Taenia
yumurtasi saptanan orneklerin %51,85'inde PCR ile E. granulosus
pozitiflik saptanmasi olduk¢a édnemli bulunmustur. Echinococco-
sisin biyolojisinde yukarida bildirdigimiz noktalar da g6z 6nlne
alindiginda, diskida Taenia spp. ile E. granulosus'un varliginin,
saptadigimiz orandan daha da yiksek olabilecegi, bunun da
kirsal bolgeler icin daha fazla zoonoz bulagim tehlikesine isaret
etmesi olasidir.

Ulkemizde VLM'ye sebep olan toxocariasisin seroprevalansi in-
sanlarda %7,6-26,42 bildirilmistir (5, 7, 30, 31). Buna neden olan
etkenlerden biri T. canis’in yayilisi sehirde yasayan kopeklerde
%4,2-47 8, kdy kopeklerinde Ankara'da %13,22, Elazig'da %26
saptanmstir (10-12, 14, 16-18). Diinyada kirsal alandaki ¢iftlik ko-
peklerinde T. canis'in yayilisi, Macaristan'da %30,1 (21), Yunanis-
tan'da %12,8 (20), Cekya'da %13,7 (23) ve Portekiz'de %11,28 (19)
bildirilmistir. Koy képeklerinde T. canis'in diislik orandaki yayilista
(%9,38), bakisi yapilan hayvanlarin cogunun yas direncine sahip
yagl hayvanlar olmasindan kaynaklanabilecegdi disunilmustir.
Geng¢ kopeklerde T. canis'in daha ¢ok gorildigu, ancak dustk
oranda da olsa yasl hayvanlarda da bulundugu, buna bagli ola-
rak da erigkin kdpeklerin cevre icin stirekli rezervuar kaynak olus-
turabildigi dikkate alinmalidir (4). Nijsse ve ark. (32), képeklerde
diski bakisi ile saptanan Toxocara yumurtalar icin koprofajinin
de dnemli oldugunu belirtmistir. Ayrica, T. canis’in biyolojisinde

képeklerde cesitli bulasma yollari bulunurken, yukarida belirtilen
beslenme bigiminin de (paratenik konak olarak kemirici, koyun,
kanatli gibi hayvanlarin ¢ig olarak yenmesi) roli etkilidir. Genel
olarak Toxocara turlerinde konak spesifitesi olmasina karsin, en-
der de olsa kdpeklerde T. cati, kedilerde T. canis bildirilmistir
(33, 34). Echinococcus granulosus’ta oldugu gibi konvansiyonel
yontemlerle yapilan diski bakisinda morfolojik olarak Toxocara
tlr teshisi yapilamamaktadir. Ozellikle insanlarda toxocariasisten
sorumlu T. canis'in saptanmasi icin, Toxocara spp. ile enfekte bu-
lunan digkilar (%9.38) PCR ile incelenmis ve daha distk T. canis
pozitiflik deger (%2,23) saptanmustir. Toxascaris leonina'nin digki
bakisina gore farkli illerdeki sokak ve sahipli képeklerde %1-60,9
arasinda degistigi, kdy kopeklerinde 9%42,97-%67 saptandidi
gozlenmis, ancak bu ¢alismada %6,25 yayilis ile genel olarak bil-
dirilen degderlerden distk bulunmustur (10-12, 14, 16-18). Yasin
etkisine bakildiginda bu ¢alismada Toxocara spp. ve T. leonina, 1
yasindan kucuklerde daha fazla gérilmis, ancak sadece T. leoni-
na'daki farklilik istatistiksel olarak anlamli bulunmustur (p<0,05).
Disilerde enfeksiyonun daha fazla gérilmesi ise istatistiksel ola-
rak dnemsiz bulunmustur (p>0,05).

Képekler yasamlarinin her déneminde kancali kurt enfeksiyonu-
na maruz kalabilmektedir. Geng hayvanlarda bagisiklik sisteminin
tam olarak gelismemis olmasi ve sitle bulagsmanin gorilmesi,
yash hayvanlara oranla enfeksiyonun yayilisi ve siddeti acisindan
daha onemlidir. Turkiye'de kopeklerde kancali kurtlarnin yayilisi
%1,1-59,4 bulunmustur (10, 11, 14, 16-18). Turkiye'de insanlarda
sporadik olarak bildirilen bu enfeksiyon, insanlarda diskiyla bula-
stk toprak, kullibe ve meradaki yumurtadan gelisen larvalarin te-
mas sonucu deriyi delmesiyle gorilmektedir (9, 35). Bu calismada
%2,3 yayilis, daha dnce yapilan ¢alismalarda bildirilen yayilis ora-
ninin ¢ok altinda olmasina ragmen insanlarda sporadik vakalar
nedeniyle dikkat edilmesi gereklidir.

Kancali kurt etkenleri gibi topraga bagli zoonoz parazitlerden Tri-
churis spp. bu calismada képeklerde %4,02 saptanmistir. Gerek
bu calismada kéylerde gozlemlendigi, gerekse de benzer amag-
la yapilmis diger calismalarda belirtildigi gibi, kopekler stri ile
beraber gitmedigi zamanlarda, haneye ait képekler birbirlerine
yakin ancak birbirlerinin alanlarina ge¢cmelerine imkan vermeye-
cek uzunlukta zincirle bagh tutulmaktadir (1, 29). Toprak zeminli
bu alanlar eski ve yeni diski parcalarini icermekte, kancali kurt ve
Trichuris spp. bulasimii¢in de iyi bir potansiyel ortam olusturmak-
tadir. Dioctophyme renale Tirkiye'de daha énce istanbul'da bir
képekten bildirilmis, bu calismada da diskida parazitin yumurta-
sina rastlaniimistir (36). Biyolojisi geregdi diski baki sonuclarinda
nispeten duistk bir yayilis gésteren D. caninum (11, 12, 16), bu
calismada %0,89 saptanmustir. Capillaria spp. yumurtasi kdpek-
lere ait diski 6rneklerinin %2,23'Gnde bulunmustur. Koprofajinin
koépeklerdeki parazit varligi ve yayilis sonuglarina tesir ettigi bil-
dirilmektedir (32). Bu cinsin kopeklerdeki yayilisi olduk¢a disik
olup, képeklerin beslenme bicimi ve koprofaji olasiligi géz énu-
ne alindiginda, yumurtalarin bir kisminin kanath hayvanlarin kendi
parazitlerinden kaynaklanabilecedi bir kisminin ise kendilerine ait
olabilecedi dustnilmustir (37). Benzer sekilde, bu caligmadaki
diski 6rneklerinde Fasciola, Dicrocoelium, Paramphistomum, As-
caridia, Strongyloides yumurtalarinin goriilmesi hem képeklerde
goérllen koprofaji hem de yukarnida deginilen beslenme sekli ile
ilgili oldugunu akla getirmektedir.



Oge ve ark.
Coban Képeklerinde Helmint Enfeksiyonlar

26

Turkiye Parazitol Derg
2017; 41: 22-7

SONUC

Hayvanciligin ekonomik olarak yapildigi alanlarda zoonoz hasta-
liklarin varligi kaginilmaz bir gercektir. Kdpeklerde gérilen bazi
helmintlerin insan saghdi agisindan da tehlike olusturmasi nede-
niyle coban kdpekleri potansiyel risk olusturmaktadir. Bu képek-
lerin hem koy sinirlart icinde hem de merada sactiklan helmint
yumurtalar strekli cevrenin kontamine olmasina neden olacaktir.
Bu nedenle énlem olarak, 6zellikle zoonoz enfeksiyonlarin kont-
roli acisindan kopeklerin zaman zaman diski muayenelerinin ve
uygun bir antelmentik ile tedavilerinin yapilmasi, en énemlisi de
basta koyun olmak lzere arakonak kasaplik hayvanlarin ¢ig olarak
képeklere yedirilmemesi etkili olacaktir.
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ABSTRACT

Objective: Cystic echinococcosis (CE) is a globally prevalent zoonotic disease.

Methods: Demographic, clinical, laboratory, and follow-up data of patients between May 2009 and 2015 were retrospectively analyzed by
screening data from a hospital automation system.

Results: A total of 238 (females, n=139 and males, n=99) patients with a mean age of 40.6+20.58 years were included. Less than half (40.8%) of
the patients were living in the countryside. Hepatic involvement of CE was most frequently (72.2%) seen. A majority (75.6%) of the patients were
symptomatic, but abdominal pain was the most frequently seen symptom. For diagnosis, in all patients, imaging modalities were used, while
in 66% of the patients, serological methods were also employed. The patients received both medical and surgical treatments (78.5%, n=187),
only surgical treatment (10.5%, n=25), or only medical treatment (8.8%, n=21). Surgical treatment was performed for patients with hepatic
(n=139/176, 80.6%), pulmonary (n=78/94, 82.9%), splenic (n=7/9; 77.7%), and mesenteric (n=6/7, 85.1%) cysts, and patients cases with brain,
bone, muscle, omentum, bladder, and adrenal cysts had undergone surgical intervention.

Conclusion: Publication of regional data is important in terms of epidemiological considerations and may aid in the formulation of standard
treatment approaches.

Keywords: Cystic echinococcosis, hydatid cyst, zoonotic diseases
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oz

Amag: Kistik ekinokokkozis (KE) diinya genelinde yaygin, dnemli bir zoonotik hastaliktir.

Yéntemler: Mayis 2009-2015 tarihleri arasinda, hastanemizde KE tanisi ile takip edilen hastalarin demografik, klinik, laboratuvar bulgulari,
hastane otomasyon sistemi verileri taranarak, retrospektif olarak incelendi.

Bulgular: Calismaya 139'u kadin 99'u erkek olmak tzere 238 hasta dahil edildi. Yas ortalamasi 40,6+20,58 idi. Hastalarin % 40,8'inde kirsal
kesimde yasam 6ykisu vardi. En sik tutulan organ karaciger (%72,2) idi. Hastalarin %75,6'si semptomatik olup en sik gérilen semptom karin
agnsi idi. Tanida tim hastalarda gérintileme yéntemine basvurulurken, %66" sinda serolojik yéntem de kullaniimisti. Hastalarin % 78,5
(n=187) hem medikal hem cerrahi tedavi, %10,5'i (n=25) yalniz cerrahi tedavi, %8,8'i (n=21) ise yalniz medikal tedavi almisti. Karaciger tutulu-
mu saptanan 173 hastanin %80,6'sina (n=139), akciger tutulumu saptanan 94 hastanin %82,9'una (n=78), dalakta tutulum saptanan 9 hastanin
%77,7" sine (n=7), mesenterde kist saptanan 7 hastanin %85,1ine (n=6); beyin, kemik, kas, omentum, mesane ve stirrenalde kist saptananlarin
ise timune cerrahi uygulandidi tespit edildi.

Sonug: Bolgesel verilerin yayinlanmasi, epidemiyolojik agidan énem tasidigr gibi standart tedavi algoritmalarinin olusturulmasina yardimei olabilir.
Anahtar Kelimeler: Kistik ekinokokkozis, hidatik kist, zoonotik hastaliklar

Gelis Tarihi: 10.06.2016 Kabul Tarihi: 20.01.2017
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INTRODUCTION

Cystic echinococcosis (CE) is a zoonotic disease that creates
problems in many countries including Turkey (1, 2). In develo-
ping countries in particular, the disease results in health prob-
lems and economic losses in both animals and human beings (3).
CE is more widely seen in Australia, New Zealand, South Africa,
Central and South America, and in almost all Asian countries
where the number of stray dogs is very high and where people
are mostly raise livestock (4). The worldwide prevalence and inci-
dence of the disease are 1-7% and 0-32/100,000, respectively (5).
Its prevalence and incidence in Turkey are 50-400/100,000 and
3.4/100,000, respectively (4).

Echinococcus granulosus, which is an etiological agent of CE,
lives in the bowels of hosts such as dogs and wolves. When ova
excreted in fecal material are ingested by intermediate hosts
such as sheep, cattle, and goats or incidentally ingested by
human beings the disease occurs. Its parasites settle in almost
every organ, including mainly the liver, followed by the lungs,
kidney, spleen, brain, skeleton, and heart, and lead to the onset
of the disease (6).

In this study, we aimed to analyze the epidemiological and clini-
cal features of patients with CE and evaluate diagnostic methods
and applied treatment modalities.

METHODS

The study had a retrospective design. Patients with CE followed
up at the clinics of the departments of General Surgery, Chest Sur-
gery, Pediatric Surgery, and Infectious Diseases of Afyon Kocatepe
University Hospital were screened using data from the hospital
automation system. Data of all accessible patients were reviewed.
Medical and epidemiological characteristics, clinical findings of

Table 1. Number of organs involved

the patients, number and location of cysts, diagnostic serological
and imaging modalities performed, medical and surgical thera-
pies applied, and notification of the disease were investigated.

Statistical analysis

All patient data were recorded in Statistical Package for Social
Sciences 20.0 for Windows (IBM Corp.; Armonk, NY, USA) for analy-
sis. Continuous variables were expressed as medians and catego-
rical variables as frequencies and percentages. Ethics committee
approval and informed consent of the patients were obtained.

RESULTS

The medical files of 686 patients with a diagnosis of CE whose
records were in the hospital automation system were investiga-
ted. Patients (n=448) with partially accessible data and those with
the initial diagnosis of CE whose diagnosis could not be con-
firmed in subsequent analyses were excluded, and 238 patients
(females, n=139, 58.4%; males, n=99, 41.6%) with a mean age of
40.6+20.58 years were included.

Ninety-seven (40.8%) patients were living in the countryside.

Hundred and eighty patients (75.6%) were symptomatic at ad-
mission, and 24.4% of them were diagnosed during randomly
performed radiological examinations. Symptomatic patients had
complaints of abdominal pain (65.6%, n=118), coughing (23.3%,
n=42), chest pain (19.4%, n=35), nausea-vomiting (14.4%, n=26),
dyspepsia (11.1%, n=20), fever (7.8%, n=14), dyspnea (7.8%,
n=14), hemoptysis (67%, n=12), jaundice (3.9%, n=7), hydatop-
tysis (3.9%, n=7), bone discharge (0.8%, n=2), back and loin pain
(0.4%, n=1), dysuria (0.4%, n=1), and fainting (0.4%, n=1).

Single and multi-organ involvement were detected in 174 (73.1%)
and 64 (26.9%) patients, respectively. The number of organs in-
volved is shown in Table 1.

Single organ involvement (n=174) Multi-organ involvement (n=64)
% (n) Organs % (n) Organs
64.3 (112) Liver 54.6 (35) Liver and lungs
29.3 (51) Lung 7.8 (5) Liver and kidney
1.7 Q) Omentum 4.6 (3) Liver and bone
1.12) Bone 4.6 (3) Liver and spleen
1.12) Kidney 4.6 (3) Liver, lung, and spleen
0.5(M) Mesentery 3.1(2) Liver and mesentery
0.5 (1) Spleen 3.1 Liver, mesentery, and spleen
0.5(1) Brain 3.1(2) Lung and muscle
1.5(1) Liver and adrenal
1.5(1) Liver and omentum
1.5(1) Liver and bladder
1.5(1) Liver, lung, and brain
1.5(1) Liver, spleen, and omentum
1.5(1) Liver, pancreas, and mesentery
1.5(1) Lung, spleen, and omentum
1.5 (1) Liver, lung, spleen, and kidney
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Table 2. Surgical procedures used on liver cysts in the patients

studied
% (n) Type of Surgical procedures
7.6 (18) Partial cystectomy and drainage
7.6 (18) Partial cystectomy and omentopexy
3.3(8) Partial cystectomy and capitonnage
7.6 (18) Cystectomy and drainage
0.4 (1) Cystectomy and capitonnage
0.8 (2 Total cystectomy
5(12) Segmentectomy
0.8 (2 Lobectomy
15.1 (36) Unknown
80.6 (139) Number of patients operated
100 (173) Number of patients

Table 3. Surgical procedures used on lung cysts in the patients

studied
% (n) Type of Surgical procedure
4.6 (11) Cystectomy and drainage
5.9 (14) Cystectomy and capitonnage
6.3 (15) Cystectomy, capitonnage, and decortication
2.9 (7) Cystostomy and capitonnage
1.7 (4) Drainage
1.7 (4) Drainage, capitonnage, and decortication
1.3(3) Enucleation
1.3(3) Lobectomy
6.7 (16) Unknown
82.9 (78) Number of patients operated
100 (94) Number of patients

Table 4. Surgical procedures used on cysts in other organs in
the patients studied

Organs % (n) Surgical procedures (n)
Spleen (12) 77.7 (7) | Splenectomy (6)
Cystostomy and drainage (1)
Bone (5) 100 (5) | Debridement (3)
Partial cystectomy and drainage (1)
Mesentery (7) |85.1 (6) | Small bowel resection (1)

Cystectomy (5)

(
Omentum (6) | 100 (6) | Cystectomy (6)
Muscle (3) 100 (3) | Cystectomy (3)
Brain (2) 100 (2) | Cystectomy (2)
Adrenal (1) 100 (1) | Cystectomy (1)
Bladder (1) 100 (1) | Cystectomy (1)
Pancreas (1) 100 (1) | Cystectomy (1)

The number of cysts in a patient ranged between 1 and 12 (mean
n=2+1.79 cysts). The diameter of the cysts was at least 0.4 mm
and at most 25 cm (median diameter, 6.1 cm).

Diagnostic serological tests were performed in 66% (n=157) of
the patients. These patients had undergone an indirect fluores-
cent antibody test (IFAT) combined with an indirect hemaggluti-
nation (IHA) test (90.4%, n=142), only IFAT (57%, n=9), or only the
IHA test (3.8%, n=6).

Diagnostic imaging tests had been performed in all patients.
Chest radiograms (posteroanterior view) (90.8%, n=216), upri-
ght plain abdominal radiographs (14.7%, n=35), abdominal ult-
rasonograms (US) (60.5%, n=144), thoracic US (6.7%, n=16), ab-
dominal computed tomography (CT) (66%, n=157), thoracic CT
(48.7%, n=116), abdominal magnetic resonance imaging (MRI)
(12.6%, n=30), cerebral CT and MRI (0.8%, n=2) had been obtai-
ned from the patients.

Patients had undergone surgical (87.4%, n=208) or medical
(89.1%, n=212) treatment. Patients had also undergone both
medical and surgical treatment (78.5%, n=187), only surgical tre-
atment (10.5%, n=25), or only medical treatment (88%, n=187).

Some patients with hydatid cysts (139/173, 80.6%), pulmonary in-
volvement (alveolar echinococcosis) (78/94, 82.9%), splenic cysts
(7/9, 77.7%), mesenteric cysts (6/7, 85.1%) and all patients with
brain, bone, muscle, omentum, bladder, and adrenal cysts had
undergone surgical treatment. Surgical treatments applied are
shown in Table 2-4.

Thirty-nine (18.8%) surgical interventions had been performed
with the indication of recurrent CE. In 19 (9.1%) patients with CE,
postoperative complications had developed, which consisted of
abscess (4.6%, n=11), incisional hernia (0.8%, n=2), biliary fistula
(0.4%, n=1), surgical field infection (0.4%, n=1), pneumothorax
(0.4%, n=1), and pneumonia (0.4%, n=1). Mortality secondary to
surgical intervention was not detected.

As medical treatment, all patients had received albendazole.

We got contact with Provincial Directorate of Public Health in Af-
yon. The number of EC patients was 238 who were registered in
the online system of notification of infectious diseases between
May 2009 and May 2015. We found notifications of only 13 (5.5%)
patients.

DISCUSSION

Cystic echinococcosis is a frequently encountered parasitic dise-
ase in Turkey. Globally, it is more frequently seen in women, and
its incidence increases with age (5). According to the database
of the Turkish Republic Ministry of Health, the disease is most
frequently seen between the age range of 45 and 64 years in
Turkey. In our study, in compliance with the literature (the results
are similar), our study population consisted of 58.4% of female
and 41.6% of male patients and the disease was mostly detected
among patients aged between 40 and 61 years.

Risk factors for the disease include being engaged in agriculture,
ecological chance, poor hygiene, lower socioeconomic status,
illegal and improper animal slaughter, uncontrolled increase in
the dog population, inadequate information about the disease,
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and lack of disease control programs (1, 6, 7). In our study, 40.8%
of the patients had a history of rural life However, because our
study had a prospective design, we could not obtain informati-
on about the schooling level of the patients, hygiene conditions,
and conditions for animal slaughter.

Cystic echinococcosis can lead an asymptomatic course or pre-
sent with various symptoms and signs. Symptoms arise as a result
of the mass effect of the enlarging cyst. However, in asymptomatic
patients, a diagnosis can be incidentally made by detecting the
cyst during radiological examinations (6). In our study, in compli-
ance with the literature, most patients were symptomatic and the
most frequently reported complaints were abdominal pain, cou-
ghing, nausea-vomiting, and dyspeptic problems. Asymptomatic
patients were diagnosed during radiological examinations.

The disease involves the liver and lungs in 50-70% and 20-30%
of the patients, respectively; however, rarely, it can involve al-
most every organ. Frequently, only a single organ is affected;
alternately, cysts can be detected in more than one organ at the
same time (1, 6). In compliance with the literature, we detected
single and multi-organ involvement at the same time in 73.1%
and 26.9% of the patients, respectively. The cysts were localized
in the liver (72.7%) and lungs (39.5%) and less frequently in the
omentum, mesentery, bone, kidney, muscle, adrenal, brain, and
pancreas.

Splenic echinococcosis is seen at an incidence ranging between
0.5% and 4%. Splenic cysts usually develop secondary to the int-
raperitoneal or systemic spread of the contents of ruptured he-
patic cysts. Rarely, isolated splenic involvement is seen (8). In our
study, splenic echinococcal cysts were detected in 12 patients,
and our incidence of splenic echinococcosis (5%) was close to
the upper limit of the incidence rates cited in the literature. Only
one of our patients had isolated splenic involvement, and one
patient developed an echinococcal cyst. The cysts developed as
a result of spread from the liver (=10) or omentum (n=1), which
might stem from the delayed diagnosis.

Rarely, bone involvement is seen (0.5-4%) (6, 9). The long bo-
nes, vertebral column, pelvis, and ribs are the most frequently
involved parts of the skeleton (10, 11). Fifty percent of vertebral
involvement is seen in the thoracic region (9, 12). In our study,
bone involvement was seen only in five patients. Two of them
had isolated primary bone involvement, while the remaining
three had bone involvement that appeared secondary to direct
spread from the liver. Cysts were localized in the pelvis (n=3),
thoracic vertebra (n=1), and ribs (n=1). One of the patients was
asymptomatic, while discharge from the left hip (n=2), back pain
(n=1), chest pain, and dyspnea (n=1) were seen in other two pa-
tients. Though very rarely seen, in regions where the disease is
endemic, bone involvement should be kept in mind. In patients
with unexplained back, chest, and hip pain, echinococcal cysts
should be investigated.

In our study, in 8 (3.4%) patients with renal involvement including
two with isolated renal involvement, renal echinococcosis was
detected. The renal involvement of CE has been seen in 4% of
the cases cited in the literature. In isolated renal involvement in
particular, preoperative diagnosis is extremely challenging even

in endemic regions. The disease can be confused with tumors.
Therefore, during surgery, complications such as unexpected
cyst ruptures and anaphylactic reactions can develop (13, 14). As
confirmed by our study, the consideration of CE in the etiology
of patients with renal cysts is important for the prevention of po-
tential intraoperative complications.

In patients with CE, central nervous system (CNS) involvement is
rare and is seen in nearly 1.6-5.2% of the patients (15, 16). In our
case series, CNS involvement was seen in only 2 (0.8%) patients.
CNS involvement is rare in adults, and 75% cases of CNS involve-
ment are pediatric cases (17). In our study, our patients with CNS
involvement included a 12-year-old child and a 56-year-old adult.
Cerebral CE is radiologically seen as single, round, and unilo-
cular lesions (18, 19). In endemic regions in particular, if similar
radiologic images are seen, CE should be kept in mind.

In our case series, in a male patient, a cyst that was 5 cm in diame-
ter in the retrovesical recess, which occupied the region between
the sigmoid colon and bladder and adhered to the anterolateral
wall of the bladder, was detected. Retrovesical CE is extremely
rare. As seen in our patient, as it leads to nonspecific symptoms
such as abdominal pain and dysuria, which can be seen in many
urinary system disorders, it is very hard to discriminate CE from
other causes. In male patients in particular, it is easily confused
with cystic degenerations encountered in prostatic hyperplasia
(20, 21). Therefore, particularly in regions where CE is endemic,
these atypical locations should not be overlooked.

Adrenal involvement is very rare, and it was seen at an incidence
of 0.06-0.18% in an autopsy series (22). Adrenal cysts are mostly
asymptomatic. The presence of a cyst has been demonstrated
during autopsy or radiological procedures (23, 24). Adrenal cysts
and hydatid cysts are encountered in 6-7% of patients with ad-
renal cysts (22, 25). We also detected adrenal involvement in our
51-year-old female patient (0.4%). Adrenal gland and concurrent
hepatic involvement were seen. The patient was asymptomatic,
and the diagnosis was incidentally made during a radiological
examination.

The diagnosis of CE is based on serological and radiological as-
sessments. IFAT and IHA tests are sensitive in 80-100% of the
patients, while their sensitivities drop to 50-56% in alveolar CE.
However, their rates of specificity range between 88% and 98%
in hydatid cysts and between 25% and 56% in alveolar CE. There-
fore, negative serological test results are not enough to elimina-
te the diagnosis of CE. For making a diagnosis, serological and
radiological methods should be used in combination (6). In our
study 157 patients underwent serological examinations and ne-
gative results were detected in 46 patients. In all 46 patients with
negative serological test results, a diagnosis of CE was made ba-
sed on the radiological test results. The diagnosis of 37 of these
46 patients was histopathologically confirmed.

A standard treatment approach does not exist for CE. The Ec-
hinococcus Study Group of the World Health Organization has
emphasized that treatment should be determined in considera-
tion of the characteristics of the cyst, accessibility to necessary
equipment or experience of the surgeon who may perform the
treatment, and patient’s compliance to long-term follow-up and
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has recommended four different treatment approaches: total
surgical excision, percutaneous drainage, medical treatment
with benzimidazole derivatives such as albenazole, and “watch-
ful waiting” (26). Total surgical excision has been recommended
for complicated symptomatic cysts, cysts compressing vital or-
gans, and percutaneously undrained cysts; however, there is no
consensus about the surgical technique to be applied (26, 27).
As an alternative to total surgical excision, percutaneous draina-
ge is successful particularly in pediatric patients with unilocular
cysts and cysts larger than 5 cm in diameter. In this procedure,
percutaneous access into cysts is achieved under the guidance
of a radiological modality, and the cyst is aspirated. Then, a sco-
licidal agent such as 20% saline and 95% ethanol or cetrimide is
injected into the cyst and left in situ for 15-20 min. Later, this fluid
is aspirated. To prevent relapse, 4 h before and 1 month after
the procedure, albendazole is administered (6, 26). In our study,
91.2% of the patients had undergone surgical procedures and in
only 4 patients with alveolar CE, percutaneous drainage yielded
successful results. No standardization was observed among the
surgical methods reported in the literature, and different treat-
ment approaches were used based on clinical manifestations
and the surgeon’s experience. In 9.1% of the patients, postope-
rative complications developed. In a comprehensive meta-analy-
sis published in 2015, surgical treatments for CE were evaluated,
and a complication rate of 28.3% was indicated, which was appa-
rently higher than our complication rate (28).

Monotherapy with benzimidazole derivatives is recommended
in patients with inoperable hepatic and pulmonary CE, cysts in
multiple organs, or cysts smaller than 5 cm in dimeter. Another
indication is peritoneal cysts (26). To this end, most frequently,
albendazole is preferred. It is recommended that the daily dose
of 15 mg/kg is given in two divided doses. Another alternative is
mebendazole, which is given at a daily dose of 40-50 mg/kg in
three divided doses (6, 26). It has been reported that the treat-
ment response rate of 30% was achieved when patients were tre-
ated for 3-6 months, while the prolongation of treatment to up to
18-30 months accomplished a 32.7% decrease in the number of
cysts and 49% cystic degeneration, which amounted to an overall
response rate of 81% (26, 29). The most important reason why al-
bendazole treatment does not have the desired level of success
is its poor absorptive capacity. Therefore plasma and intracystic
concentrations are inadequate. (26). However, in recent years,
many authors reported that an encapsulated lipid formulation of
albendazole may achieve higher intracystic and intraplasmic con-
centrations that will increase treatment response rates (30). In our
study, only medical therapy was successful in 21 (8%) patients.

Another treatment approach in the treatment of CE is “watchful
waiting.” According to the classification of echinococcal cysts
proposed by the Study Group on Echinococcosis of the Wor-
Id Health Organization, echinococcal cysts are classified based
on ultrasonographic characteristics in five stages. CE1 and CE2
denote activated cysts, while CE4 and CE5 denote inactivated
cysts. CE3 was further classified as CE3a and CE3b. CE3b cysts
do not require surgical treatment unless they give rise to comp-
lications. CE3b cysts poorly respond to medical therapy. In a
study, “watchful waiting” was employed for CE3b cysts, and the-
se cysts remained stable with time, while albendazole treatment

activated cysts only temporarily. During the follow-up period, the
incidence of unwanted events did not significantly differ betwe-
en both treatment methods. Therefore, “watchful waiting” was
found to be suitable for long-term follow-up (31).

Cystic echinococcosis is among the reportable diseases in cate-
gory C in Turkey from 2005 onwards. However, serious deficien-
cies exist in the reporting process. Every year, nearly 500 cases are
reported to the Ministry of Health and Social Welfare. When the
official data of the ministry are analyzed, between 2008 and 2012,
a total of 3006 cases were reported. However, according to the of-
ficial data of Social Security Institution that reimburses the hospital
expenses of patients, a total of 12,556 surgical interventions were
performed with the diagnosis of CE between these years (32). Si-
milarly, in our study, the number of reportable CE cases was very
few. The number of cases of CE reported from all hospitals in the
province of Afyonkarahisar, where our hospital is situated, was only
5.5% of the patients followed up in our hospital. The under-repor-
ting of patients with CE may yield erroneous results on the inci-
dence rates of this disease in Turkey, which eventually leads to the
underestimation of this disease. Therefore, more effective training
programs are needed on reporting this disease.

CONCLUSION

In conclusion, CE is an important zoonotic disease that is more
frequently encountered in Turkey than presumed, and because
of its atypical locations, it can be misdiagnosed. In particular, in
female patients with unexplained abdominal pain who were re-
ferred from rural areas, CE should be considered. It should not
be forgotten that serological tests are not sufficient for making
a diagnosis, and the diagnosis should be supported with ima-
ging modalities. As was the case in our study, the publication of
regional data may aid in the formulation of standard treatment
algorithms.
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ABSTRACT

Objective: To investigate the sensitivity of allergic asthma (AA) patients to house dust mites (HDM) by conducting skin tests, measuring
total and specific IgE antibodies to Dermatophagoides pteronyssinus and D. farinae mites, and examining HDM fauna in patients’ homes.
Methods: The study included 25 patients with AA and 31 healthy controls, who were challenged with Der p and Der f allergens; serum levels
of allergen-specific IgE and total IgE were measured. Dust samples were collected from the homes of all participants, and mite species and
the number of mites per gram of dust were investigated.

Results: D. pteronyssinus was found in the homes of 94.7% patients with positive Der p reactions in the skin test (p<0.001). D. farinae was
found in the homes of 22.2% patients with positive Der f reactions in the skin test (p>0.05). D. pteronyssinus-specific IgE was detected in 75%
patients in whose homes D. pteronyssinus was also found, while D. farinae-specific IgE was detected in 16.6% patients in whose homes D.
farinae was also found.

Conclusion: A part of AA patients residing in Erzincan are sensitive to HDM allergens, and high numbers of mites leading to allergic sensi-
tization are found in their homes.

Keywords: Allergic asthma, skin prick test, specific IgE, Dermatophagoides pteronyssinus, Dermatophagoides farinae
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0z

Amag: Alerjik astimli (AA) hastalarin ev tozu akarlarina (ETA) karsi olan duyarliligini deri testi ile degerlendirmek, hastalarin Dermatophago-
ides pteronyssinus ve Dermatophagoides farinae'ye karsi spesifik IgE ve total IgE antikorlarini dlcmek ve hasta evlerindeki toz akar faunasi
arastirmak amagland.

Yéntemler: Calismaya Der p ve Der f akar alerjenleri ile deri testi yapilan AA'lI 25 hasta ve 31 sagdlikli kontrol alindi ve kan serumunda alerjene
6zgl IgE ve total IgE seviyeleri dl¢tldi. Tum katilimeilarin evlerinden toz érnekleri toplanarak gram tozdaki akar sayisi ve turleri bakimindan
incelendi.

Bulgular: Deri testinde pozitif Der p reaksiyonu gériilen hastalarin %94,7'sinin evinde Dermatophagoides pteronyssinus (p<0,001), pozitif
Der f reaksiyonu gérilen hastalarin %22,2'sinin evinde Dermatophagoides farinae tespit edildi. Spesifik IgE sonuglarina gére Der p duyarliligi
saptanan hastalarin %75'inin evinde D. pteronyssinus, Der f duyarliligi saptanan hastalarin ise %16,6'sinin evinde D. farinae tespit edildi.
Sonug: Erzincan'daki AA'll hastalarin bir kisminin ev tozu akar alerjenlerine karsi duyarli olduklari ve hasta evlerinin alerjik duyarlanmaya yol
acan akarlan ylksek oranda barindirdigi goruldu.

Anahtar Kelimeler: Alerjik astim, deri prick testi, spesifik IgE, Dermatophagoides pteronyssinus, Dermatophagoides farinae
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INTRODUCTION

Allergic asthma (AA) is a chronic disease of the lower respiratory
tract that is characterized by narrowing of the bronchi and inflam-
mation of the bronchial mucosa in which numerous cells and me-
diators, mainly mast cells, T lymphocytes, and eosinophils, play a
role (1). AA manifests as chronic inflammation, wheezing, particu-
larly at night, shortness of breath, chest tightness, and coughing
attacks. While its prevalence varies among countries depending
on the respiratory allergen load, it affects about 1%-18% of the
population worldwide, particularly children. It is a social and eco-
nomic burden on communities and causes significant absence
from school and work (2, 3).

House dust mites (HDMs), particularly the cosmopolitan species
Dermatophagoides pteronyssinus, D. farinae, and Euroglyphus
maynei from the family Pyroglyphidae (Astigmata: Acari), may
cause atopic diseases known as HDM allergy or HDM atopy in
humans. These include allergic rhinitis, atopic dermatitis (ecze-
ma), and allergic conjunctivitis. HDMs are the major sources of
indoor inhalant allergens facilitating both sensitization of atop-
ic subjects and asthmatic (atopic) attacks in patients. The most
common and effective HDM allergens are Der p and Der f, which
are the major allergens of D. pteronyssinus and D. farinae. The
allergens are released into the environment through mite feces,
which are residues of digestion and contain enzymes, such as
peptidase, protease, transferase, and glucosidase (4-7). On an
average, an HDM defecates up to 20 times a day. Over time, mite
feces and tissue residues arising from fragmentation after death
accumulate in carpets, fabric-covered furniture, furry toys, mat-
tresses, and pillows and allergens mix with indoor air. Inhalation
of these allergens stimulates the immune system in the respira-
tory mucosa and causes the initial allergic sensitization mediat-
ed by specific IgE. Upon subsequent contact with the allergens,
predisposed patients react to the mediators, which are mainly
derived from mast cells, causing vasodilation in the bronchial
mucosa, edema, mucus secretion, and bronchospasm, leading
to acute inflammatory episodes (7-9).

To better understand the etiology of AA and allergic sensitiza-
tion, it is essential to investigate patients’ homes for HDM and to
concomitantly conduct skin and serological tests (10-18).

The aim of this study was to investigate AA patients’ homes for
HDM s that are sources of the allergens Der p and Der f and to
compare it with the results of skin and serological tests.

METHODS

Patients and study plan

The study included 25 patients residing in Erzincan Province,
who presented to the departments of chest diseases or internal
medicine at the training hospital and were diagnosed with AA
between March 2014 and June 2014, based on the Global Initia-
tive for Asthma (GINA) criteria (3). The control group comprised
31 healthy individuals without allergic symptoms. The clinical ex-
amination of patient and control groups as well as skin and se-
rological testings were carried out in the training hospital, while
the Department of Biology collected and examined the dust
samples from patients’ homes. The Erzincan University Ethics
Committee approved the study (Decision No: 2014/2-6), and all
the participants provided written informed consent.

Skin Prick Test (SPT)

The interior surface of the forearm was chosen as the test area
and cleaned with alcohol. Using sterile lancets (Oryum; istanbul,
Turkey), physiological saline solution was applied to the test area
as negative control, and 10 mg/mL of histamine dihydrochloride
was applied as positive control. Der p and Der f (Lofarma; Mila-
no, ltaly) solutions were used as HDM allergens. The evaluation
was conducted by examining the controls after 15-20 min, and
indurations of >3 mm were considered positive (19).

Serological tests

From each patient and each control, 5 mL of venous blood was
collected and centrifuged to separate the serum. The levels of
Der p and Der f allergen-specific IgE were measured using the
immunblot method with a Rida X Screen device and kit (R-Bio-
pharm AG; Darmstadt, Germany), while the total IgE level was
determined using the chemiluminescence immunoassay (CLIA)
method with a Siemens Immulite 2000 XPI device and kit (Sie-
mens Healthcare Diagnostic; UK). For evaluation, specific IgE
levels of >0.35 kUA/L and total IgE values of >87 U/mL were con-
sidered positive.

Collection and examination of dust samples

The dust samples were collected during the period of April 2014
to June 2014 from the carpets, fabric-covered furniture, mattress-
es, and pillows in the homes of 25 patients and 31 controls from
various neighborhoods of Erzincan Province by applying vacuum
for 2 min/m? using a vacuum cleaner (Bosch; Minchen, Germa-
ny). A separate dust bag was used for each house, and the hose
and pipe stub of the vacuum cleaner were removed and cleaned
between each dust collection. The dust samples were placed in
sealed plastic bags and brought to the laboratory within 6 h. The
samples were dry sieved using sieves with meshes of sizes 1.5 cm
and 1 cm, with the small-sized mesh being placed beneath the
large-sized mesh. To determine the number of mites per gram,
1 g of sieved sample dust was weighed in a microbalance and
examined for HDMs using the lactic acid precipitation method
(5, 20-22). The dust sample was placed in a petri dish, and 10
mL of 90% lactic acid was added. The petri dish was heated for
30 min on a hot table to 70-80°C. The mixture was then distrib-
uted as thin layers on other petri dishes. The solution was ex-
amined under a stereo microscope (Leica EZ4, Switzerland), and
the mites were isolated using a thin needle. The collected mites
were transferred to Hoyer's medium to create permanent prepa-
rations, labeled, and allowed to dry for 7-10 days in an incubator
(Binder, Germany) at 50°C. Mite species were identified under a
light microscope equipped with differential interference contrast
(DIC; Olympus BX63, Japan) using standard taxonomic keys (5,
23). The permanent mite preparations were stored at the Acarol-
ogy laboratory of the Department of Biology.

The mean number of mites per gram of dust was calculated by
dividing the total number of mites by the number of positive
samples.

Statistical analyses were performed using Statistical Package for
Social Sciences for Windows, version 18.0 (SPSS Inc.; Chicago, IL,
USA). Descriptive statistics were determined for each variable.
The normality of the data distribution was assessed using the
Kolmogorov-Smirnov test. The results for continuous variables
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were recorded as the mean + standard deviation. For contin-
uous variables without normal distribution, the results were
demonstrated as median minimum-maximum. For categorical
variables, statistically significant differences between the groups
were determined using chi-square test. For continuous variables,
nonparametric statistics (Mann-Whitney U test) and parametric
statistics (t test) were used, as appropriate. A p value <0.05 was

Skin and Serological Test Results

Positive SPT results with Der p were observed in 19 patients (76%)
and 12 controls (38.7%), with a statistically significant difference
between the groups (p=0.035). Positive SPT results with Der f were

Table 1. Age and sex of patients and controls

considered significant. Patient group | Control group
(n = 25) (n=31) P
RESULTS Age (mean=SD)
Demographic characteristics of patients and controls years | 3604181 3390+1513 ~005%
The patient group comprised 15 females and 10 males, with ages Sex
ranging 7-65 years. The control group comprised 10 females and Fernale 15 10
21 males, with ages ranging 17-69 years. Upon clinical examina- >0.05**
tion, all the patients were found to have moderate persistent AA Male 10 21
according to the GINA classification, and all the controls were SD: standard deviation
found to have no AA symptoms (Table 1). “Student t test; **chi-square test
Table 2. Species and total number of mites in patients’ homes and results of SPT and total and specific IgE levels
Serum
specific IgE Serum
SPT (kUA/L) total IgE Number of mites in per gram of dust

Patient no Der p Der f Der p Der f (U/mL) D. pteronyssinus D. farinae

1 - + + + 70 0 0

2 - + - - 453 0 0

3 - + - + 287 54 0

4 + - - - 6.4 0

5 - - - 54.5 0 0

6 + - - 21.8 1

7 + - - - 115 6 0

8 + - - - 42.5 56 0

9 + - - - 26.7 15 0

10 + - - - 47.3 3 0

M + + - - 128 2 0

12 + + - - 44.2 82 0

13 - + - - 16.5 1 0

14 + - - 5 4 0

15 + - + 89.8 4 0

16 - + - - 21.4 9 0

17 + + 457 2 0

18 + + 178 64 0

19 + + - - 80.3 2 0

20 + + + + 279 107 54

21 + + - - 10.5 542 24

22 + + - - 393 52 10

23 + - - - 87.1 3

24 + + - - 63.7 3 0

25 + - - - 203.7 0

Total 1,013 89

SPT: Skin Prick Test

Bold values: positive
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Table 3. Species and total number of mites in control homes and results of SPT and total and specific IgE levels

Serum
specific IgE Serum
SPT (kUA/L) total IgE Number of mites in per gram of dust
Control no Der p Der f Der p Der f (U/mL) D. pteronyssinus D. farinae
1 - - - - 80.7 0 0
2 + - - - 310 0 0
3 - - - 19.9 0 0
4 - - - 1.7 0 0
5 - - - 7.1 0 0
6 - - - 56.3 0 0
7 - - - 457 6 0
8 - - - 62.2 6 0
9 - - - - 10 6 0
10 - + - - 1.5 4 0
11 - - - - M 2 0
12 - - - 25.7 4 3
13 - - - 16.8 3 1
14 - - - 197.5 0 0
15 - - - 85.5 0 0
16 - - - - 9.6 2 0
17 - - - - 5.1 1 0
18 - - - - 71.4 0 0
19 + + - - 10 0 0
20 - - - - 211.7 0 0
21 + - - - 39.1 8 0
22 - - - - 19.5 0 0
23 + - - - 86.4 0 0
24 - + - - 8.1 0 0
25 + - - - 17.6 0 0
26 - - - - 11 0 2
27 - - - 14.9 0 2
28 - - - 11.5 0 0
29 - + - - 20 0 0
30 + - - - 20 0 0
31 - - - - 5 0 0
Total 42 8
SPT: Skin Prick Test
Bold values: positive

noted in 18 patients (72%) and 10 controls (32.2%), with a statis-
tically significant difference between the groups (p=0.007) (Table
2-4).

Four (16%) patients showed elevated Der p-specific IgE (p=0.034)
and 6 (24%) showed elevated Der f-specific IgE (p=0.005). All the
controls were Der p and Der f negative. The total IgE level was
high in 9 (36%) patients and 3 (9.6%) controls (p=0.008) (Table
2-4).

Microscopic Examination of Dust Samples

D. pteronyssinus was found in the homes of 21 patients (84%)
and 10 controls (32.2%; p<0.001) (Figure 1, 2). In the homes of
patients, 1,013 D. pteronyssinus mites were found (min, 1; max,
542; mean, 48.2/g dust), while in the homes of control subjects,
42 mites were found (min, 1; max, 8; mean, 4.2/g dust; p<0.001).
D. farinae (Figures 3, 4) was found in the homes of 4 patients and
4 controls. In the homes of patients, 89 D. farinae mites were de-
tected (min, 1; max, 54; mean, 22.2/g dust), and in the homes of
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Table 4. Comparing existence of HDMs in homes and results of skin and serologic tests between patients and controls

Patient group Control group

(n=25) (n=31) p
Der p SPT positive 19 12 0.035*
Der p SPT positive and existence of D. pteronyssinus in homes 18 1 <0.001*
Der f SPT positive 18 10 0.007*
Der f SPT positive and existence D. farinae in homes 4 1 >0.05*
Der p-specific IgE positive 4 0 0.034*
Der p-specific IgE positive and existence of D. pteronyssinus in homes 3 0 -
Der f-specific IgE positive 6 0 0.005*
Der f-specific IgE positive and existence of D. farinae in homes 1 0 -
Total IgE level (U/mL) 54.50 (5-457) 19.50 (1.5-310) 0.008**
Existence of D. pteronyssinus in homes 21 10 <0.001*
Existence of D. farinae in homes 4 4 >0.05*
Number of D. pteronyssinus in homes 3 (0-542) 0 (0-8) <0.001**
Number of D. farinae in homes 0 (0-54) 0 (0-3) >0.05**
HDM: house dust mite; SPT: Skin Prick Test
*chi-square test; **Mann-Whitney U test (median [min-max])

Figure 1. Dermatophagoides pteronyssinus (male)

controls, 8 mites were detected (min, 1; max, 3; mean 2/g dust),
and no significant difference was found between the 2 groups
(Table 2-4).

D. pteronyssinus was found in the homes of 18 of 19 patients
(94.7%) positive for the Der p skin test and in 1 of 12 controls
(8.3%) positive for the Der p test (p<0.001). D. farinae was found
in of 4 of 18 (22.2%) patients’ homes, who were positive for Der f
skin test and (10%) controls positive for the Der f test, the differ-
ences being statistically nonsignificant (Table 2-4).

Der p-specific IgE positivity was detected in 75% of patients in
whose homes D. pteronyssinus was found, while Der f-specific

Figure 2. Dermatophagoides pteronyssinus (female)

IgE positivity was detected in 16.6% of patients in whose homes
D. farinae was found. All control subjects were negative for Der
p- and Der f-specific IgE (Table 2-4).

D. pteronyssinus was found in 88.8% of patients’ homes, while
D. farinae was found in 11.1% of patients’ homes; these patients
had high serum levels of total IgE. The serum level of total IgE
was found to be high in 3 controls; however, no D. pteronyssinus
or and D. farinae were found in their homes (Table 2, 3).

DISCUSSION

In addition to the medical history and clinical examination, SPT
and determination of allergen-specific IgE are the leading diag-
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Figure 3. Dermatophagoides farinae (male)

nostic criteria recommended for AA diagnosis (3). In the pres-
ent study, according to the SPT results, 76% of AA patients and
38.7% of control subjects reacted positive to Der p (p=0.035),
while 72% and 32.2% reacted positive to Der f (p=0.007), re-
spectively. Similar results were obtained for other countries with
77.2% and 69.5% in Jakarta, Indonesia; 83% and 88% in Mon-
terrey, Mexico; 70% and 60% in Irapuato, Mexico; and 55% and
25% in Tampico, Mexico; 80.3% and 83.7% in Guangzhou, China;
29.8% and 28% in Gwangju, South Korea; and 53.2% and 49.8%
in Yaounde, Cameroon, respectively. Studies conducted in Tur-
key have reported similar results with 62.2% and 51.3% in Eskise-
hir; 97.1% and 86.6% in izmir, respectively, while lower positive
tests were obtained in Kocaeli, with 12% and 11.8%, respectively
(12,14, 16-18, 24-26).

In the present study, elevated Der p- and Der f-specific IgE lev-
els were reported in 16% and 24% of patients, respectively. In
Guangzhou, China, positive results were obtained in 61.1% and
60.2% of AA patients, and 44% and 42% in Connecticut, USA,
respectively (17, 27). Studies conducted in Turkey have reported
high levels of Der p- and Der f-specific IgE in 79% and 85% of
patients in Eskisehir and 27.5% and 17.5% in Afyon, respective-
ly (25, 28). In a study conducted in Kitahya, Der p-specific IgE
was detected in 7.3% of patients, while none of them had Der
f-specific IgE (29). The different results obtained could be due
to the varying exposure of patients to an HDM in general and to
D. pteronyssinus and D. farinae in particular. In addition, differ-
ent extraction procedures and concentrations of Der p and Der
f as well as the degree of sensitization of the patients examined
could have influenced the results.

Figure 4. Dermatophagoides farinae (female)

Another serological test used to support clinical findings in the
diagnosis of AA is the determination of serum total IgE level. Se-
rum levels of IgE have been reported as elevated in allergic and
parasitic diseases (30). In the present study, total IgE levels were
high in 36% of AA patients. Similar studies in other countries
have reported high levels of total IgE in 37.8% of AA patients in
Finland and 43.6% in Russia. Studies from Turkey have reported
high levels of serum total IgE in 56% of AA patients in Isparta,
19.8% in Afyon, and 31.9% in izmir (11, 31-33).

In our study, D. pteronyssinus was found in the homes of 18/19
patients (94.7%) who were positive for Der p in the skin test
(p<0.001). D. farinae was found in the homes of 4/18 (22.2%) pa-
tients who were positive for Der f in the skin test (p>0.05). D.
pteronyssinus-specific IgE was detected in 3/4 (75%) patients
in whose homes D. pteronyssinus was also found, while D. fa-
rinae-specific IgE was detected in 1/6 (16.6%) patients in whose
homes D. farinae was also found. A positive Der p skin test or
Der p-specific IgE was detected in 18/21 (85.7%) patients whose
homes contained D. pteronyssinus, while either a positive Der
f skin test or Der f-specific IgE was detected in all 4 patients
whose homes contained D. farinae. Der p or Der f sensitization
in those patients whose homes did not contain D. pteronyssinus
or D. farinae may be the result of cross-reactivity, which is not-
ed in various studies in the literature (5, 8, 34-37). In 84% of the
AA patients who were sensitive to Der p and/or Der f allergen,
D. pteronyssinuss and/or D. farinae were found in their homes
(Table 2). A combination of skin and serological tests as well as
acarological examination of the dust samples from the patient’s
home could provide important indications regarding the sensiti-
zation of the patients to HDM.
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Acarological studies conducted in the homes of AA patients
have reported D. pteronyssinus and D. farinae in 75% and 25% of
patients in Nigeria; 44.4% and 55.5% in Italy, and 77% and 13% in
Taiwan, respectively. Studies conducted in Spain have reported
99% and 15% of patients’ homes in Tenerife, 98.2% and 5.5% in
La Coruna, 98.8% and 4.8% in Lugo, 93.3% and 6.7% in Ourense,
100% and 2.2% in Pontevedra, and 31.8% and 35.6% in Murcia
with D. pteronyssinus and D. farinae, respectively. Studies in Tur-
key have reported the presence of D. pteronyssinus in the homes
of 27.5% of patients with allergic suspicion in Afyon, 46.3% in
Malatya, and 18.8% in Kitahya, while D. farinae was not detected
in these homes (10, 13, 29, 32, 38-42). However, faunistic studies
of HDM conducted in 7 geographic regions of Turkey showed
the presence (0.2%-15%) of D. farinae in the homes of healthy in-
dividuals (22, 43-47). The present study showed for the first time
that D. farinae is present in the house of AA patients.

CONCLUSION

In conclusion, the present study revealed that a part of AA pa-
tients residing in Erzincan are sensitized to HDMs and that their
homes contain high numbers of HDM. Therefore, preventive
measures in patients’ homes may be beneficial.
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The Trematode Parasites of Lophius piscatorius (Angler Fish) from the

Aegean Sea

Ege Denizi'nden Yakalanan Lophius piscatorius larin (Fener Balig1) Trematod Parazitleri

Yahya Tepe
Department of Biology, Atatlirk University School of Medicine, Erzurum, Turkey

ABSTRACT

Objective: There is no study on the trematode parasites of Lophius piscatorius. The aim of this study is to address the lack of knowledge
about the parasites of angler fish from the coasts of Turkish seas.

Methods: Frozen individuals of L. piscatorius from the coasts of lzmir were brought to Ataturk University, and their visceral organs were
parasitologically investigated. Parasites were fixed with AFA (Acetic acid-Formaline-Alcohol) fixative and permanently mounted with Canada
balsam.

Results: Two digenean species were recorded: Prosorhynchoides gracilescens (Bucephalidae), which is commonly found in L. piscatorius,
and Aphallus tubarium (Cryptogonimidae), which is rarely harbored in L. piscatorius.

Conclusion: Both species comprise the newly discovered parasite fauna of Turkey.

Keywords: Aegean Sea, Bucephalidae, Cryptogonimidae, Lophius piscatorius, Turkey
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oz

Amag: Tlrkiye'de daha dnce Lophius piscatorius'un trematod parazitleri arastinlmamistir. Bu ¢alismanin amaci Turkiye kiyilarinda yasayan
fener baliklarinin parazit faunasi hakkindaki bilgi eksikligini gidermektir.

Yéntemler: Izmir kiyilarinda yakalanmis olan L piscatorius'lar dondurulmus olarak Atatiirk Universitesi‘ne getirilmis ve baliklanin ic organ-
larindaki parazitler arastinlmistir. Tespit edilen parazitler AFA (Asetik asit-Formalin-Alkol) fiksatifiyle tespit edilip, Kanada balsamiyla kalici
preparatlart yapilmistir.

Bulgular: incelenen baliklardan iki digenea tiirii tespit edilmistir. Bunlar L. piscatorius'ta sikca rastlanan Prosorhynchoides gracilescens (Bu-
cephalidae) ve L.piscatorius'ta nadiren rastlanan Aphallus tubarium (Cryptogonimidae)'dur.

Sonug: Her iki tir de Turkiye parazit faunasi icin yeni kayittir.

Anahtar Kelimeler: Ege Denizi, Bucephalidae, Cryptogonimidae, Lophius piscatorius, Turkiye

Gelis Tarihi: 24.03.2016 Kabul Tarihi: 08.12.2016

INTRODUCTION In general, the parasitic way of the life is successful and
found in nearly every phylum of animals from protists to ar-

Majority of the animals live free and the others live together. thropods and chordates as well as in many plant groups. Hu-

The association between animals can be divided into two
groups: homogenetic and heterogenetic. The association
between individuals of the same species is homogenetic,
such as ants and bees, and between those of different spe-
cies is heterogenetic. Parasitism is a lifestyle of heteroge-
netic association that is much more complex than that of
homogenetic association (1).

mans, for example, can be infected with more than hundred
types of parasites. It is almost impossible to find animals not
infected by even a single parasite on or within it. Organisms
that are not parasites are usually hosts (2).

The marine fish fauna of Turkey consists of 512 species (3).
Only 84 marine fish species of Turkey have been parasito-
logically studied and 161 metazoan parasites were found (4).
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Angler fish, a common carnivorous and demersal fish of the
Black Sea; Mediterranean Sea; coasts of Europe, Africa, and
Northern America; Atlantic Ocean; Arctic Ocean; and Baltic
Sea but not the the Pacific and Indian Oceans is one of the im-
portant species of the marine fish fauna of Turkey (5). Although
there are many papers on parasites, mainly on Protozoa, Mono-
genea, and Crustacea, of the marine fishes from Turkey, only
two studies by Oktener and Trilles (6) and Akmirza (7) men-
tioned regarding one crustacean and nematod species of L.
piscatorius, respectively.

The aim of this paper is to contribute to the research on trema-
tod parasite fauna of marine fishes of Turkey.

METHODS

A total nine L. piscatorius samples collected by the fishermen
from the coasts of the Aegean Sea (izmir) were brought to the
Parasitology Research Laboratory of Ataturk University Science
Faculty in April 2014. The alimentary organs, livers, and gallblad-
ders of the fishes were taken out and put into petri dishes filled
with 1% saline water after the dissection. The detected parasites
were fixed with alcohol-formalin-acetic acid (AFA), dyed with
Mayer's carmalum, and mounted with Canada balsam, according
to the study by Pritchard and Kruse (8). Identification of the par-
asites was executed according to studies by Dawes (9), Dawes
(10), Yamaguti (11), and Skrjabin (12). Author declared that the
study was conducted according to the principles of the World
Medical Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects” (amended in
October 2013).

RESULTS
Family: Cryptogonimidae Ward, 1917
Aphallus tubarium (Rudolphi, 1819) Poche, 1926

Synonyms: Distoma tubarium (Rudolphi, 1819); Distoma
fuscescens (Rudolphi, 1819); Distomum (Cryptogonimus) tubar-
ium (Rudolphi, 1819 and Nicoll, 1915); Acanthochasmus inermis
(Stossich, 1905); Acanthostomum inermis (Stossich, 1905 and Ya-
maguti, 1958); Aphallus fuscescens (Rudolphi, 1819 and Yama-
guti, 1971).

The body is long and slightly wide at the ventral sucker level. The
tegument is spinous. The oral sucker is a little larger than the
ventral one. The pharynx is slightly rectangular, and the esopha-
gus is longer than the prepharynx. The intestinal ceca extend to
the posterior end of the body. The pretesticular ovary is three-
lobed, and the uterus extends to the posterior end of the body.
The eggs are small and nonfilamentous. The vitellin glands are
globular and located between nearly the middle of the body and
the posterior of the hind testis. The anterior testis is smaller than
the posterior one (Figure 1) (Table 1).

Family: Bucephalidae
Prosorhynchoides gracilescens (Rudolphi, 1819)

Synonyms: Bucephaloides gracilescens (Rudolphi, 1819);
Bucephalopsis gracilescens (Rudolphi, 1819); Prosorhynchus
gracilescens (Rudolphi, 1819).

The shape of the body, broader anteriorly, is elongated and oval.
The oral sucker is larger than the pharynx. The intestine is simple
and sac-like. The genital pore is at the posterior end of the body.
The testes are slightly globular, and the cirrus sac is long and
located at posterior end of the body. The pretesticular ovary is
spherical. The vitellin follicles are few in number, globular, slightly
larger, and located at the anterior half of the body. The eggs are
operculate, small, and ovoid (Figure 1) (Table 2).

DISCUSSION

The cosmopolitan family Cryptogonimidae Ward, 1917, includes
a large number of species from marine and freshwater fishes to
snakes and crocodiles (13). The metacercariae of Cryptogonim-
ids encyst in the tissues of fishes The adults are found in the gut
sometimes in the other organs of freshwater and marine fishes,
occasionally in amphibians and reptiles (14).

A. tubarium was recorded previously in Dentex dentex; L. pis-
catorius; Sciaena umbra; Gobius ophiocephalus; Sparus pagrus;
Syngnathus typhle; Trachurus trachurus; and Umbrina cirrhosa
(13, 15-24).

In light of the literature, it is clear that A. tubarium can be found
in various fish species of the Atlantic Ocean, Mediterranean Sea,
Aegean Sea, and Black Sea, whereas it has not been found in the
fish species of Turkish seas.

1 mm

Figure 1. a, b. (a) Prosorhynchoides gracilescens, (b) Aphallus
tubarium
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Table 1. The measurements of Aphallus tubarium (um) [min-max (average)]

Lophius piscatorius

Dentex dentex

Syngnathus typhle

Aphallus tubarium Izmir, Aegean Sea Scandola, Corsica Black Sea
(Rudolphi, 1819) Poche, 1926 (present study) (13) (22)
Length 1990-4001 (2947) 2425-4797 (2894) 2553-3243
Width 264-528 (381) 341-682 (519) 552
Oral Sucker Length 105-145 (122) 124-217 (186) 152-179
Oral Sucker Width 121-162 (1417) 152-250 (201) 193-221
Ventral Sucker Length 113-162 (130) 130-234 (187) 152
Ventral Sucker Width 105-145 (120) 124-234 (191) 166
Pharynx Length 73-105 (88) 104-152 (124) 97
Pharynx Width 65-81 (74) 76-130 (103) 110
Prepharynx 121-242 (178) 39-108 (81) Data not reported
Esophagus 267-687 (492) 130-423 (260) Data not reported
Anterior Testis Length 81-170 (117) 160-293 (213) 317-386
Anterior Testis Width 73-202 (122) 149-320 (237) 290-317
Posterior Testis Length 73-218 (137) 197-373 (249) 345-400
Posterior Testis Width 73-218 (140) 160-320 (243) 290-386
Ovary Length 105-210 (157) 133-229 (191) 207-276
Ovary Width 81-242 (146) 160-320 (250) 207-386
Egg Length 12-20 (17) 20-24 (22) 19-22
Egg Width 8-10 (9) 7-13 (9) 8-11
Table 2. Some morphometric measures of Prosorhynchoides gracilescens (um) [min-max (average)]
Lophius piscatorius
Aphallus tubarium Izmir, Aegean Sea Gulf of Marseille Off England
(Rudolphi, 1819) Poche, 1926 (present study) (27) (27)

Length 2397-4692 (3323) 2180-5024 (3328) 1643-2830 (2149)
Width 467-995 (739) 537-900 (702) 355-553 (430)
Oral Sucker Length 203-406 (292) 356-425 (385) 191-279 (244)
Oral Sucker Width 41-508 (294) 286-419 (353) 191-267 (232)
Pharynx Length 102-183 (153) 120-190 (146) 106-138 (121)
Pharynx Width 122-183 (159) 147-235 (179) 118-165 (138)
Intestinal Cecum Length 345-630 (470) 254-483 (334) 154-358 (284)
Intestinal Cecum Width 142-284 (232) 160-330 (224) 114-182 (150)
Anterior Testis Length 223-366 (276) 254-380 (312) 199-288 (230)
Anterior Testis Width 162-264 (211) 191-305 (238) 133-189 (154)
Posterior Testis Length 223-366 (282) 224-380 (288) 169-266 (211)
Posterior Testis Width 162-264 (210) 159-330 (224) 77-179 (143)
Ovary Length 122-244 (191) 178-273 (212) 122-224 (169)
Ovary Width 122-223 (166) 133-210 (179) 95-197 (123)

Cirrus-Sac Length

731-1198 (905)

584-1232 (942)

500-635 (574)

Cirrus-Sac Width 122-223 (166) 143-235 (186) 93-154 (117)
Egg Length 20-24 (23) 19-22 (20,8) 19-22 (21.1)
Egg Width 14-18 (16) 15-17 (16.3) 14-17 (16.1)
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Table 3. Parasite numbers of Lophius piscatorius Table 4. The parasites of Lophius piscatorius from various localities

(continued)
Host Number |1 | 2|3 (4 |5|6|7|8| 9 TPN|%| FREE
- PARASITE LOCALITY AUTHOR
Aphallus tubarium| - | - | 79| 2| -|-|9]| -| 27 |44
. 33 DIGENEA
Prosorhynchoides | - | - | - | 2| - 3|7 (2| -| 14 |44 -
grasilescens O. veliporum (larvae) England (10)
TPN: total parasite number; %: prevalence; FREE: the rate of uninfected Stephanostomum sp. Icelandic Waters | (35)
fishes S. baccatum (larvae) England (10)
) o ) ) N S. caducum England (10)
Table 4. The parasites of Lophius piscatorius from various localities —
S. cesticillum England (10)
PARASITE LOCALITY AUTHOR Egypt 47)
DIGENEA France (39
Aphallus tubarium France 39 ltaly 0)
Greece (19 Western
Prosorhynchoides borealis | Northeast Atlantic | (27) Mediterranean (48
P, gracilescens England ©), (10), (29), 31), 32), (33) Steringophorus furciger | Icelandic Waters | (35)
France (39), 27) England (10)
Germany (15), (28), (40) Sterrhurus floridensis USA 45)
lcelandic Waters | (35), 1), (42) S. fusiforme England (10, 33)
Irish Sea (34), S. grandiporus England (10
ftaly (16), 30) S. musculus England (10)
North Sea (36) Synaptobothrium England (10), 32)
Ukraine 1) caudiporum France 39
West Africa 43 Zoogonoides viviparus Icelandic Waters | (35)
Prosorhynchus aculeatus | France (39 CESTODA
P crucibulum England (10), 33) Bothrioceplialus lophii Germany (40)
Derogenes latus France (39) Grillotia sp. Icelandic Waters | (35)
D. varicus England (10), (32), (33) Rhynchobothrium Germany (40)
Icelandic Waters | (35) crassiceps
- R. palcaceum Germany (40
Dinosoma sp. France (39 -
— R. tennicolle Germany (40)
D. lophiomi Western (44 -
Mediterranean R. erinaceus Germany (40)
Distomum cesticillus Germany (40) Scolex polymorphus Germany (40)
ltaly (30) S. lophii piscatorii Germany (40)
Di. hystrix Germany (40) Tetraphyllid plerocercoids | Icelandic Waters | (35)
Ectenurus lepidus England (10) Tetrar h)/’jChus lophii Germany (40)
at
Gonocerca crassa USA 45) procaton
- - NEMATODA
Hemiurus communis England (10, (32), 33) -
- - - Agamonema capsularia | Germany (40)
Lecithaster gibbosus Icelandic Waters | (35)
5 — ; A. commune Germany (40)
Lecithochirium fusiforme | France 39 — _
- A. lophii piscatorii Germany (40)
L. grandiporum Western (46) — -
Mediterranean Anisakis simplex Icelandic Waters | (35)
L musculus France (39) Ascaris angulata Germany (40)
L. physcon England (10) A. incvescens Germany (40)
L. rufoviride England (10), (32, 33) A rigida Germany (40)
L excisum England (10) Contracaecum clavatum | England (33
Metadena brotulae USA (10) ltaly (20
Otodistomum sp. Icelandic Waters | (35) Capillaria sp. Icelandic Waters | (35)
Dikentrocephalus crinalis | Germany (40)
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Table 4. The parasites of Lophius piscatorius from various localities
(continued)

PARASITE LOCALITY AUTHOR
DIGENEA
Hysterothylacium sp. Icelandic Waters | (35)
H. aduncum Icelandic Waters | (35)
Turkey )
H. rigidum England 33
Icelandic Waters | (35)
Cucullanus hians England 33
Spinitectus sp. Icelandic Waters | (35)
Phocascaris sp. Icelandic Waters | (35)
Pseudoterranova decipiens | Icelandic Waters | (35)
ACANTHOCEPHALA
Echinorhynchus acus Germany (40)
E. casculosus Germany (40)
E gadi Icelandic Waters | (35)
E. globosus USA 49
E. propinquus Italy (17)
ANNELIDA-HIRUDINEA
Calliobdella lophii England (50)
Norway To
Mediterranean 51
ARTHROPODA-
CRUSTACEA
Bomolochus attenuates | Panama (52)
Chondracanthus lophii Turkey ©6)

The tegument of A. tubarium is spinous, but the tegument of the
parasite we mounted is not covered with spines because the fish ma-
terial was frozen and spines are very easily lost in frozen and poorly
fixed materials (14). The width of the samples and the measures of
the suckers, pharynx, testis, and ovary are smaller and the prepharynx
and esophagus are longer than the measures of the A. tubarium de-
scribed by Bartoli and Bray (13) and Kornychuk and Gaevskaya (22).
The variation of the measurements can be due to the host difference.
A. tubarium has been recorded from Turkey for the first time.

Bucephalids especially found in the gut and intestine, occasion-
ally in the body cavities and tissues of the teleost fishes, rarely
found in amphibians (14, 25). Prosorhynchoides is a cosmopoli-
tan parasite that lives in marine and some freshwater fishes (26).
P gracilescens (Rudolphi, 1819) is a common intestinal parasite
of the angler fish L. piscatorius in European marine waters (27).

P gracilescens was previously recorded in L. piscatorius; Sarda
sp. S. sarda Scomber sp.; Gadus morhua and Merlangius mer-
langus euxinus and Belone belone (9, 10, 15, 16, 19, 21, 28-37).

P gracilescens that is generally found in L. piscatorius and oc-
casionally in various fish species of the European coasts of the
Atlantic Ocean, Mediterranean Sea, Aegean Sea, and Black Sea
has not been discovered in the Turkey seas.

The morphometric measures are consistent with those reported
by Bartoli et al. (27). P. gracilescens has been recorded for the
first time in the parasitic fauna of the marine fishes of Turkey.

CONCLUSION

We investigated nine L. piscatorius samples and noted that 33% of
the fishes were not infected with any trematode. Infection rates of
both P. gracilescens and A. tubarium are 44% (Table 3). We found
neither nematode nor any other parasite groups except digenean
parasites in L. piscatorius. In light of the literature, it is obvious that
a lot of parasite taxa were found in L. piscatorius of various seas of
the world (38-52) (Table 4). Consequently, parasites of the angler
fish of Turkish seas must be comprehensively studied.
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Leishmaniasis of the Feet Sole: Bir Olgu Sunumu
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ABSTRACT

Here we report the case of a patient with cutaneous leishmaniasis, who was referred to our clinic in Yazd, Iran. On examining the patient, who
was a housekeeper, we found a small plaque in the palmoplantar region due to cutaneous leishmaniasis. She had not any history from an

identical case in this patient. After treatment, the lesions improved.
Keywords: Cutaneous leishmaniasis, Palmoplantar, Iran
Received: 31.01.2016 Accepted: 13.02.2017

6z

Bu calismada iran, Yazd'da klinigimize yonlendirilen kutandz leishmaniasisi olan bir hastayr sunmaktayiz. Temizlikci olarak calisan hastanin
muayenesinde, palmoplantar bdlgede deri leishmaniasisinden kaynaklanan kicik bir plak saptandi. Hastanin 6zdes bir vaka 6ykust yoktu.

Tedavi sonrasi lezyonlar iyilesti. )
Anahtar Kelimeler: Kutandz leishmaniasisi, Palmoplantar, Iran
Gelis Tarihi: 31.01.2016 Kabul Tarihi: 13.02.2017

INTRODUCTION

Leishmaniasis is a major problem in many parts of the world
(1). The disease has different types from the self-limited and
even self-healing cutaneous forms to fatal systemic disease
(1, 2). Almost 1.5 million cases of cutaneous leishmaniasis
(CL) are reported each year worldwide (1). The parasitic
agent of leishmaniasis was discovered 100 years ago (2).

Sandflies, being the vectors of these parasites, determine
the frequency of CL; they mainly belong to the genus Phle-
botomus or Lutzomyia (3). These species live in damp, dark
areas (4). Sandflies get infected when they feed on infected
animals (5). Once infected, they can transmit the parasite to
both animals and humans (3, 4).

Cutaneous leishmaniasis lesions may develop in all parts of
the body, but the most likely sites are the exposed areas (6).
The primary papule rapidly transforms into an ulcer (7). Le-

sions are commonly unique and often self-healing (6).

Some rare manifestations of CL have been described (3-5).
Here we present an interesting case of CL because of the
rare location of the lesion in the palmoplantar region.

CASE REPORT

A 36-year-old woman visited our hospital with a 3-month-
old bite in the palmoplantar region (Figure 1). Initially, the
lesion was and slowly expanded. She reported no history
of trauma, drug intake, or allergies. Her occupation was
housekeeping. In addition, the patient did not have a similar
disease in the past. She also did not have any history of tu-
berculosis. She reported that she had no risk factors associ-
ated with human immunodeficiency virus (HIV) and no chills,
pain, fever, or constitutional signs. A complete blood count,
erythrocyte sedimentation rate, C-reactive protein, fasting
blood glucose, and intradermal purified protein derivative
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Figure 1. A small plaque in the palmoplantar region

skin test and serology for HIV were all within the normal ranges.
On physical examination, a small lesion was found in the palmo-
plantar region (Figure 1).

There were no palpable lymphatic cords or lymph nodes. Stains
and cultures were negative for acid-fast bacteria, fungi, and oth-
er bacteria. The patient resided in an endemic place and was
therefore asked to undergo CL test. Wright-Giemsa's stain was
positive for Leishmania. The patient was treated with meglumine
antimoniate (glucantime), a pentavalent antimonial, at a dosage
of 20 mg/kg per day intramuscularly for 20 days, as suggested by
the Center for Disease Control in Iran). After therapy, the lesions
improved.

The ethics committee of our university approved the study. The
patient was not in accessible to get an informed consent.

DISCUSSION

Cutaneous leishmaniasis is an infection caused by a protozoan
of the genus Leishmania and is transmitted by sandfly bites (3-7).
Because of the thickness of the skin on the palms of hands and
feet and the head, sandflies generally do not feed on these skin
areas. After thirty years of working experience, this is the first
case wherein we have encountered leishmaniasis on the palms
of the hands. Classical signs and numerous atypical forms have
been described, such as annular, chancriform, acute paronychial,
palmoplantar, zosteriform, and erysipeloid (1, 3, 7-9).

CONCLUSION

The present case is interesting because of the rare location of
the lesion in the palmoplantar region. Some atypical variants
were already described, such as chancriform, palmoplantar, zos-
teriform, and erysipeloid, and more recently the paronychial,
annular, eyelid, chancriform, zosteriform, and palmoplantar that
palmoplantar region reports were very rare (1, 3, 5, 7-9).
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Es Zamanh Ciltalt ve Akcigerin Kist Hidatik Hastalig

Simultaneous Subcutaneous and Lung Hydatid Disease
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oz

Kist hidatik hastaligi ilkemiz i¢in hala endemik olma 6zelligini tasiyan bir hastaliktir. En sik karaciger, ikinci siklikla akcigerde gorilmekle birlik-
te daha nadir olarak viicudun diger kesimlerinde de gérllebilmektedir. Bu olgumuzda sag akciger yerlesimli kist hidatik ile es zamanli olarak
supklavikular bélgede cilt altina yerlesmis kist hidatik olgusu sunulmustur. Akcigerdeki kist i¢in sag minitorakotomi ile kistotomi ve kapitonaj
uygulandi. Cilt altinda lokalize kist tamamen eksize edildi. Histopatolojik olarak tani teyit edildi. Viicutta karaciger ve akciger disinda lokalize
kistik lezyonlar degerlendirilirken kist hidatik hastaligi her zaman akilda tutulmalidir.

Anahtar Kelimeler: Parazitik enfeksiyon, kistotomi, kist hidatik hastaligi

Gelis Tarihi: 23.10.2015 Kabul Tarihi: 22.11.2016

ABSTRACT

Hydatid disease is still endemic in Turkey. The most common site is the liver, followed by the lungs; it is rarely observed in the other parts of
the body. In this case, right lung and subclavicular subcutaneous hydatid cysts were simultaneously observed. Cystotomy and capitonnage
via minithoracotomy were applied for the cyst in the lung, and the subclavicular subcutaneous hydatid cyst was completely excised. Histo-
pathological diagnosis was confirmed. Cystic lesions localized in the body except the liver and lung hydatid disease should always assessing
kept in mind. It should not be forgotten that the cyst in the lung and liver may be detected simultaneously in other parts of the body.
Keywords: Subcutaneous, lung, parasitic infection, cystotomy, hydatid disease
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GiRi§ zamanl olarak cilt altinda yerlesik olarak tespit edilen kist
hidatik hastaliginin tani ve tedavisi literatlr esliginde ve
hastadan gerekli onam alinarak tartisilmistir.

OLGU SUNUMU

Kist hidatik hastaligi, Glkemizde endemik olarak izlenen
ozellikle Dogu ve Glneydogu Anadolu bdlgelerimizde
siklikla gérilen bir paraziter infeksiyondur. En sik karaciger

ve ikinci sikhkta akcigeri tutmakla birlikte vicudumuzda  Gggiis agrisi ve sagda klavikulanin inferiorunda sislik nedeniyle

hematolojik yolla ulasabilecedi her yerde nadiren de olsa
infeksiyon olusturabilir. Es zamanli olarak siklikla karaciger
ve akcigerde birlikte karsimiza ¢ikmaktadir. Yumusak doku,
cilt alti ve kas i¢inde nadiren karsimiza ¢ikabilen bu hastalik
daha nadir olarak da sundugumuz olguda oldugu gibi es
zamanli baska dokular da tutabilir. Bu yazida akciger ve es

bagvurdugu merkezde cekilen bilgisayarli toraks tomograf-
isinde sag akciger Ust lob lateralde ve subklavikular bélgede
cilt altinda kist hidatik ile uyumlu lezyon saptanan 28 yasindaki
erkek hasta ileri tetkik ve operasyon icin yatirildi (Resim 1, 2).
Fizik muayenesinde sag klavikulanin hemen altinda ciltten ins-
peksiyonla fark edilebilen palpasyonda hafif fluktuasyon veren
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Resim 2. Akciger yerlesimli kiste ait BT goriintlst

kitle izlendi (Resim 3). Hastanin solunum sesleri dogdaldi. Biyokimyasal
tetkiklerinde anormallik saptanmadi,serolojik inceleme sonucu da
negatif olarak geldi.Hastaya operasyon planlandi. Akcigerde
izlenen kist i¢in sag minitorakotomi kesisi ile kistotomi ve kapitonaj
uygulanirken ayni seansta cilt altinda yerlesik kist Gzerine yapilan
insizyon ile total olarak eksize edildi (Resim 4). Her iki lezyonun da
tanisi histopatolojik olarak dogrulandi. Post operatif dénemde her-
hangi bir komplikasyon gelismeyen hastanin 4. Giinde toraks dreni
sonlandinldi. Karaciger fonksiyon testleri degderlendirilen hastaya
proflaktik andazol tedavisi baglanarak taburcu edildi. Hastanin cer-
rahi sonrasi proflaktik tedavisi; albendazol 10mg/kg/giin, glnlik
doz ikiye bolinerek 28 ginlik kirler seklinde toplam 3 kir devam
edildi. Kirler arasinda 14 giin ara verilerek karaciger fonksiyon tes-
tlerinin normal oldugu teyit edilerek bir sonraki kire gecildi.
Hastanin 6.ay kontrollerinde niks izlenmedi.

TARTISMA

Kist hidatik hastaligi echinococcus granulosus parazitinin olustur-
dugu, cok eski yillardan beri bilinen bir hastaliktir. Ozellikle hay-

Resim 3. Cilt alt yerlesimli kist hidatik

Resim 4. Cilt alti yerlesimli kistin eksizyonu

vanciligin daha yogun oldugu Orta Dogu, Akdeniz, Giney
Amerika ve Orta Asya bolgelerinde endemik &zellik tagir (1).
Bagirsak mukozasinda mezenterik dolagima katilan parazitin larva
formu portal sistem yolu ile karacigere ulasgir, dolayisi ile parazitin
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ilk ve en sik tutundugu ve yerlestigi organ %50-60 siklikla
karacigerdir. Karacigere gelen embriyolar burada tutunamaz ise
hepatik ven ve vena kava inferiyor ile kalbe ve buradan da
akcigere tasinirlar. Parazitin ikinci siklikla %10-20 oraninda yer-
lestigi organ akcigerdir. Her iki organda da tutunamayan parazitler
sistemik dolagim ile vicudun diger bélimlerine daha nadir olarak
yerlesebilirler (2). Literatirde; dalak, bébrek, pankreas, intraperito-
neal alan, kalp, over, prostat, insizyon skarlari, retroperitoneal alan
tiroid, mesane, orbita, bas-boyun, beyin, gégis duvar, kas ve
iskelet sistemi, aksiller blge ve yumusak dokuda vakalar bildirilm-
istir (3-13). Cilt alti yerlesimli kist hidatik olgularina literattrde nadir
olarak rastlanmaktadir. Bal ve arkadaslan bélgemizde yaptiklari bir
calismada, degerlendirdikleri 153 hastada 6 cilt alti yerlesimli kist
hidatik olgusu bildirerek bunlarin 4 tanesinin (%2,6) primer old-
ugunu belirtmislerdir (14). Yine bdlgemizde yapilan bir calismada
368 hasta icerisinde 3 olgu (%0,8) Polat ve arkadaglan tarafindan
bildirilmistir (15). Olgumuzda lezyonlarin boyutlarinin birbirine
yakin olmasi nedeniyle es zamanli olarak olustuklar dustnilmek-
tedir. Akciger kist hidatigi ile birlikte cilt alti yerlesimli kist hidatik
olgusu daha da nadir bir durumdur. Kayaalp ve arkadaglan tim
literatlrl taradiklan caligmalarinda 22 subkutan yerlesimli kist
hidatik olgusu tespit etmislerdir. Bu olgulardan 1 tanesinin subkla-
vikular yerlesimli oldugu bildirilmistir. Tedavisinde kistin total eksi-
zyonu en iyi cerrahi yontem olarak belirtiimis ve kistin riptdre
olmasi durumunda bdlgenin skolosidal ajanlarla irrigasyonu éner-
ilmistir (16). Tarafimizca yapilan eksizyonda kist cevresi povidoniy-
bosaltiimis ve kavite ici acilarak povidoniyod ile temizlenerek kist
eksize edilmistir.

SONUC
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bulundurularak tespit edilen cilt alti kitlelerin tanisinda akildan
cikariimamalidir. Akciger ve karacigerde kist hidatik hastaligi
tespit edildiginde es zamanli olarak viicudun bagka kisimlarinda
da olabilecegi unutulmamalidir.
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Kolestaz ile Basvuran Pankreatik Hidatik Kistli Cocuk

Child with Pancreatic Hydatid Cyst Presenting with Cholestasis
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oz

Kistik ekinokokkozis siklikla karaciger ve akcigerde gériilmekle birlikte birgok organda yerlesim gésterebilir. Hastaligin endemik olarak goé-
ruldugu Ulkelerde bile pankreas yerlesimli hidatik kist olgular nadir olup, genellikle izoledir. Pankreas kist hidatikleri 6zellikle psédokist ve
pankreasin kistik karsinomlari ile ayirici tanisinin yapilmasi gereken olgular olmasi nedeni ile nem tasimaktadir. Literatir (PubMed) tarama-
sinda cocukluk yas grubunda pankreas ile birlikte karacigerin de tutuldugu kistik ekinokokkozis olgusuna rastlayamadik. Bu yazida, kolestazla
gelen cocukta pankreatik kistik ekinokokkozisin etyolojide rol alabilecegdi ve bu kistin izole olmayabilecedi vurgulanip, olgu literatir 1siginda
tartigildi.

Anahtar Kelimeler: Kistik ekinokokkozis, kolestaz, pankreas

Gelis Tarihi: 30.08.2015 Kabul Tarihi: 29.03.2016

ABSTRACT

Although hydatid cysts are often seen in the liver and lungs, they may be present in many organs. Even in countries where hydatid cyst
disease is endemic, the occurrence of pancreatic hydatid cysts is rare. Pancreatic hydatid cysts are important for the differential diagnosis of
patients with pancreatic pseudocysts and cystic carcinomas. We could not find cystic echinococcosis cases which are kept together pancreas
and liver in PubMed. In this article, we highlight the fact that pancreatic cystic echinococcosis may play a role in the etiology of cholestasis
and that cysts may not be isolated in the pancreas in a pediatric population.

Keywords: Cholestasis, cystic echinococcosis, pancreas
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GiRi§ vaka mevcuttur (6). Ancak pankreas ile birlikte karaciger KE'si

Kistik ekinokokkozis &zellikle tGlkemizin de i¢inde bulundu- bildirilen cocuk olguya rastlamadik. Bu calismada; kolestaz

gu endemik bolgelerde hala bir halk saglhgi problemi olarak
onemini korumaktadir (1, 2). Hastalik etkeni Echinococcus
granulosus'tur. Parazitin ilk ve temel yerlesim yerleri karaci-
Jer ve akcigerdir. Pankreas ise nadir tutulan bir organ olup
izole pankreas hidatik kisti %2'den az gorilmektedir. Pank-

ile bagvuran, karaciger ile beraber pankreas KE'si bulunan
olguyu literatir esliginde tartismak istedik.

OLGU SUNUMU

On bir yaginda erkek hasta, 10 glindir olan sarilik ve 5 giin-

reatik hidatik kistler nadir olmakla birlikte cogunda pank-
reas digi tutulum gorilmez (3, 4). Karsinom ve psodokistler
ile karisabilmesi nedeniyle énemlidir (5). Literatirde primer
pankreas kistik ekinokokkozisi (KE) tanili az sayida pediatrik

diir olan ishal yakinmasi ile bagvurdu. Oykiisiinden hayvan-
cilikla gegindikleri ve kdpek temasi oldugu ogrenildi. Fizik
muayenesi cilt ve skleralarda sarilik disinda normaldi. La-
boratuvar: WBC: 6700/mm3, Hb: 12,8 gr/dL, Plt: 311.000/
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Resim 1. a, b. (a) Karaciger ve pankreasta hipointens hidatik kist membranlar, (b) MRCP'de karaciger ve pankreasta koledok basisina neden olan

hidatik kist lezyonlar
MRCP: manyetik rezonans kolanjiyopankreatografi

mm3, eozinofil 648/mm3, sedimantasyon hizi 37 mm/saat,
kreatin:0,6 mg/dL, AST: 167 IU/L, ALT: 235 IU/L, ALP:478 IU/L,
GGT:303 IU/L, total bilirubin: 9,8 mg/dL, direkt bilirubin:5,2 mg/
dL, Albumin: 3,4 g/dL, elektrolitler normal, PT: 10,9 sn, aPTT:
37,3 sn olarak saptandi. Hepatit A, Hepatit B, Hepatit C, Eps-
tein-Barr virls ve sitomegalovirls serolojileri negatifti. Serum
total 1gG, alfa-1 antitripsin ve seruloplazmin dizeyleri normal,
ekinokok-IHA negatifti. Ultrasonografik (USG) incelemede kara-
ciger parankim ekosu homojen, sag lob posteriorda 5x5 cm tip
1 kist hidatik 6n tanili lezyon ve sol lob komsulugunda karaciger
ile iliskisi net olarak degerlendirilemeyen, 6zellikle hepatik ven
dizeyinde 10x5 cm boyutlu kistik lezyon gorintilendi. Man-
yetik rezonans kolanjiyopankreatografi‘'de (MRCP) karaciger
segment 4A, segment 8'de 5x5 cm tip 1 hidatik kist ile uyumlu
kistik yapi ve segment 3 diizeyinden baslayip, inferiorda ekstra-
hepatik alanda pankreas basindan korpusuna uzanim gosteren
14x5,3 cm boyutlu inaktif hidatik kist ve pankreatik psédokist
ayrnimi yapilamayan kistik kitle izlendi (Resim 1 a, b). intrahepatik
safra yollarinda minimal belirginlesme saptandi. Ekstrahepatik
safra yollari normaldi. KE'nin ek organ tutulumu agisindan ya-
pilan toraks ve kranial gérintileme normaldi. Albendazol ve
ursodeoksikolik asit tedavisi baslandi. Bir haftalik albendazol
tedavisi sonrasinda girisimsel radyoloji tarafindan her iki kiste
ponksiyon-aspirasyon-injeksiyon-reaspirasyon (PAIR) yapildi ve
kist kavitelerine drenaj kateteri yerlestirildi. islem sonrasi kiltir-
leri alinarak ampirik olarak piperasilin-tazobaktam ve amikasin
antibiyoterapileri baglandi. Takipte karacigerde safra kanallarin-
da sivi kolleksiyonu (biloma) gelisti. Kolestazda da beklenen du-
zelme olmamasi Uzerine endoskopik retrograt kolanjiyopank-
reatografi (ERCP) yapildi. Endoskopik sfinkterotomi yapildi ve
koledok stenti takilarak safra yollarinin dekompresyonu saglan-
di. ERCP sonrasi izleminde serum amilazi 3200 IU/Lye ylksel-
mesi Uzerine somatostatin analogu (octreotide) inflizyonu 2 gln
verildi. izleminde atesi 38,8 °C ve CRP'si 106 mg/L'ye yiikselen
hastanin antibiyotik tedavisi meropenem-+teikoplanin seklinde
revize edildi. ERCP sonrasi 5. glinde karaciger fonksiyon testle-

Resim 2. islem sonrasi bilgisayarl tomografide ¢okmiis kist
membranlarina ait gorinim

ri, total ve direkt bilirubin dizeyleri ve amilaz dizeyleri normal
sinirlara geriledi. Kontrol bilgisayarli tomografi gérintileme-
sinde 6nceki lokalizasyonlarda ¢dkmis kist membranlarina ve
kavitelere ait gérinimler saptandi (Resim 2). PAIR sonrasi 10.
glinde dren ve 3. ayda koledok stenti cikarilan hasta, albenda-
zol tedavisi kesilerek ayaktan takibe alindi. Bu calisma igin yazili
hasta onami, hasta yakinlarindan alinmistir.

TARTISMA

Kistik ekinokokkozis diinyadaki en énemli zoonotik hastaliklar-
dan biridir, endemik oldugu Ulkelerde bile pankreas yerlesimli
hidatik kist olgular nadir gérilir. insan, Echinococcus granulo-
sus yumurtalarini sindirim sistemi ile alarak enfekte olur. Vicuda
giren yumurtadan ¢ikan onkosfer ince bagirsak duvarini delerek
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ilk gectigi yer olmasi nedeni ile vakalarin 2/3'G karacigere yerle-
sir. Ikinci siklikta akciger tutulumu gorilmektedir. Demirci ve ark.
(7) Erzurum 459 KE olgusu ile yaptigi 10 yillik calismalarinda; en
sik lokalizasyon, karaciger ve akciger olarak tespit edilmistir. Bu
tutulumlar, bébrek beyin ve dalak izlemis, 31 olguda birden fazla
organ tutulumu izlenmis olup, 10 olgu ile en sik karaciger-akciger
birlikteligi gortlmustir. 64 olguda akciger veya karaciger tutulu-
mu olmaksizin diger organ tutulumu izlenmistir. izole pankreas
KE insidansi %2'den azdir ve yarisi pankreas basinda yerlesimlidir
(8, 9). Bizim vakamizda pankreatik KE izole degildi. Literatirde
pankreas ile karaciger KE'sinin birlikte gorildigu ¢ocuk olguya
rastlanmadi.

Cogu olgu asemptomatik olmakla birlikte karin agrisi, bulanti,
kusma gorilebilir (2, 4). Olgumuzdaki gibi, bas kisminda yerles-
mis kistlerde safra yollarina basi nedeni ile tikanma ikteri olusabi-
lir (10). Literatirde ¢ocuk yas grubunda yayimlanmis sadece dort
adet kolestazli pankreas KE olgusu mevcut olup, bizim olgumuz
literatire besinci olgu olarak katki saglayacaktir (11, 12).

Pankreatik kanala basi yapan kistlerde akut veya kronik pankreatit
tablosu olusabilir (13). Olgumuzun basvuru esnasinda pankreatit
tablosu bulunmamasina ragmen ERCP sonrasi gelisti. Pankreas
basinda yerlesimli KE'lerin aligilmadik komplikasyonlari arasinda
kolanjit, pankreas absesi, kistin safra kanallarina riptiri de bu-
lunmaktadir.

Pankreatik KE az goriilmesi nedeni ile pankreasin diger kistik lez-
yonlariile sik karistigindan pankreatik psédokist, pankreasin kistik
neoplazmlari, abseler ile ayirici tanisi yapilimalidir. Ozellikle izole
pankreas KE'lerinin pankreasin diger kistik ve solid lezyonlarin-
dan aymmmi gictdr. Tanida USG, bilgisayarli tomografi ve MRCP
kullanilabilmektedir ancak kesin tani siklikla operasyon esnasinda
konulmaktadir (9). Serolojik testlerin duyarliligi ve 6zgullugu fark-
lilik arz etmektedir (14). Bazi hastalar da seronegatif olabilmek-
tedir. Serolojik imkanlarimiz arasinda sadece E.garnulosus-IHA
vardi ve o test ile hasta negatif sonug vermisti.

Tedavide medikal, perkutan drenaj ve cerrahi secenekler vardir.
Albendazol 15 mg/kg/gln (maksimum 800 mg/gun) iki dozda 28
glnlik kdrler halinde 4-6 ay sure ile kullanilmaktadir. Medikal te-
davi ile kiir %60-90 arasinda iken, %30 olgu tedaviye cevapsizdir
ve %10-20 olguda niks gérilmektedir (15, 16). Albendazolin en
sik bildirilen yan etkileri karaciger enzimlerinde artis, ciddi 250
[6kopeni, trombositopeni ve alopesidir. Tedavi sliresinin uzun ol-
masi ve hepatotoksik etki nedeni ile tedavi strekliligi saglanma-
sinda sorunlar yasanabilmektedir. iki kiir arasinda 14 giinliik ara
verilmesi dnerilmektedir (17).

Cerrahi tedavide birinci basamak kist iceriginin total olarak
cikarilmasi, ikinci basamak ise geride kalan boslugun deger-
lendirilmesidir. Bosluk omentoplasti ve kapitonaj ile kapa-
tilabilir ya da internal veya eksternal drenaj uygulanabilir (1,
2). Hidatik kist cerrahisi yapilirken pankreas KE'lerinde dikkat
edilmesi gereken dnemli bir nokta pankreas fonksiyonlarinin
korunmasidir.

Kistik ekinokokkozisin temel tedavisi cerrahi olmakla birlikte USG
esliginde perkiitan drenaj (PAIR) &zellikle karaciger yerlesimli,
kiclk ve septasyonlar olmayan kistlerde uygulanmaktadir. Kon-
forlu ve kisa hospitalizasyon gerektiren bir ydntem olmasi nede-

ni ile cerrahi tedaviye alternatif olmaktadir. Kiste zor ulagiimasi,
anafilaksi ve peritoneal yayilim olasi komplikasyonlar olmakla
birlikte islemin morbiditesi %4, mortalitesi %0,08 olarak, etkin-
ligi ise bircok yayinda %100 olarak bildirilmistir (1, 15). Pankreas
KE'lerinde karaciger kistleri kadar yaygin kullanilmamakla birlikte
bizim olgumuza PAIR uygulanmistir. Drenaj ncesi ve sonrasinda
uygulanan medikal tedavi rekirrensi azaltmaktadir. Olgumuza
PAIR 6ncesi albendazol tedavisi uygulanmisti.

SONUC

Sonug olarak, pankreatik KE nadiren de olsa gériilebilir. Ozellikle
endemik bolgelerde pankreas psddokistleri ve kitlelerinin ayiric
tanisinda mutlaka disinilmelidir.
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Primary Hydatid Cyst Mimicking Uterine Leiomyoma

Uterin Leiomyomu Taklit Eden Primer Hidatik Kist

Nermin Kog¢
Clinic of Pathology, istanbul Zeynep Kamil Woman and Child Diseases Hospital, istanbul, Turkey

ABSTRACT

Here, we present a rare case of a hydatid cyst in a 25-year-old woman, mimicking a uterine leiomyoma. The patient was admitted with lower
abdominal pain and tenesmus, and ultrasonographic examination revealed a 10x10 cm uniloculated mass with regular borders in the myo-
metrium. The patient was operated with an initial diagnosis of a uterine leiomyoma with cystic degeneration, which was found to be hydatid
cyst during frozen section and confirmed with the identification of protoscoleces during microscopy. This rare case report indicates the ne-
cessity of considering hydatid disease in the differential diagnosis of pelvic cysts, especially in endemic regions.
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Burada, 25 yasinda bir kadin hastada saptanan, uterus leiomyomunu taklit eden, nadir gérilen bir kist hidatik olgusu sunulmaktadir. Has-
taneye alt bolgelerde karin agrisi ve tenezm yakinmasiyla gelen hastanin ultrason ile yapilan incelemesinde myometrium sinirlari dahilinde
10x10 cm'’lik bir kitle tespit edilmistir. Bunun Uzerine kistik dejenerasyonla giden uterus leiomyomu 6n tanisiyla operasyona alinan hastadan
cikartilan lezyonun yapilan “frozen” incelemesinde “Kist Hidatik” tanisi konulmustur. Daha sonra bu tani, mikroskobik incelemede protos-
kolekslerin gorilmesiyle dogrulanmistir. Bu olduk¢a nadir gérilen olgu, dzellikle kist hidatigin endemik oldugu bolgelerde pelvik kitlelerin
ayiric tanisinda dusinllmesi gerektigini isaret etmektedir.

Anahtar Kelimeler: Uterus, Echinococcus granulosus, hidatik kist

Gelis Tarihi: 26.11.2015 Kabul Tarihi: 03.02.2017

INTRODUCTION ment of the genital tract is rare, with less common occur-
rence in the uterus (1). It may be confused with malignancies
and other lesions of the affected organs. Here, we present

arare case of a primary hydatid cyst of the uterus mimicking

Hydatid disease is a parasitic infection caused by the larval
stages of Echinococcus granulosus, E. multilocularis, and E.
vogeli. The disease remains a significant problem, especial-
ly in underdeveloped countries (1, 2). Definitive hosts most-
ly include dogs. The tapeworms grow into adults in the
intestines of the host and are excreted with the feces. These
eggs are ingested by sheep, pigs, cattle, and humans (the

a uterine leiomyoma.
CASE REPORT

A 25-year-old woman with lower abdominal pain and

intermediate hosts). The eggs penetrate through the muco-
sa of the intestine, diffuse into the lymphatic and blood cir-
culation, and are transported to other organs. The most
frequent sites involved are the liver (75%) and lungs (15%),
but it may be found in any part of the body, including the
kidney, brain, heart, muscles, and bones (1, 2). The involve-

tenesmus was admitted to the Department of Obstetrics
and Gynaecology at our hospital. On physical and gyneco-
logical examinations, no pathological findings were
detected. Ultrasonography of the abdomen showed a
10x10 cmuniloculated mass with regular borders in the
myometrium. Right and left adnexa, kidneys, liver, and
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spleen were all normal. All tumor markers, including carci-
noembryonic antigen (CEA), CA 125, CA19-9, AFP, and B HCG
were within normal ranges, as were the other biochemical and
hematological parameters.According to these findings, a uter-
ine leiomyoma with cystic degeneration was primarily consid-
ered, and the patient was operated in the Gynecology Surgery
Department of our hospital. During the operation, a 10-cm
long, unilocular white cyst containing an opalescent fluid was
detected inside the myometrium. Total cystectomy, including
the surrounding myometrial tissue, was performed. The speci-
men was sent to the pathology labfor diagnosis with frozen
section, which revealed the diagnosis of a hydatid cyst.
Therefore, the abdominal cavity was washed thoroughly with
hypertonic saline. Cut section of the specimen revealed a uni-
locular white cyst with a diameter of 10 cm (Figure 1).
Microscopic examination showed scolices of

Echinococcusgranulosus with an outer laminated hyaline mem-
brane and an inner granular germinal layer, which confirmed
the diagnosis of a hydatid cyst (Figure 2). The patient recov-
ered after the surgery and used mebendazole for 6 months.
Informed consent was taken from patient for this case report.

=
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Figure 2. Histopathological findings: Laminated membrane and
scolices (H&E x200)

DISCUSSION

The common sites of hydatid cyst are the liver (75%) and lungs
(15%). However, its unusual localizations, such as in the brain,
heart, pericardium, kidney, intraperitoneum, retroperitoneum,
bone, soft tissue, and breast, have already been demonstrated
(3-6). Most of these locations are often part of a generalized
disease.

Primary hydatid disease inside the pelvis is rather rare. Genital
organs are reported to be the most affected areas in the pelvis;
this can be attributed to their relatively rich bloodstream and
true invasions from connective tissue of peritoneum of Douglas
and suspensory ligaments (3, 7, 8). The involvement of the ovary
and fallopian tubes, uterine cavity, parametrium, and Douglas
pouch have rarely been reported (3, 4, 9).

The true diagnosis of a primary pelvic hydatid cyst is crucial due
to its complications and the requirement of differential diagno-
sis. Possible complications of a pelvic hydatid disease may be
urinary problems, rupture, or even obstructed labor. Generalized
toxic reaction and secondary infections due to the rupture of the
cyst are other common complications (3). Its differentiation from
cancer and benign lesions is rather difficult and unexpected,
when there is no history indicating the hydatid cyst. In the pres-
ent case, the initial diagnosis was not hydatid disease but intra-
uterine leiomyoma with cystic degeneration. Radiography, ultra-
sonography, and computed tomography are used for the diag-
nosis of hydatid cysts. Serological tests are also applied and
immunoglobulin G antibody detection by ELISA is commonly
used, with a sensitivity of 95% (3). Ultrasonography was also the
diagnostic method in the presented case here. The serological
tests were not applied because there was no history of a hydatid
cyst.

CONCLUSION

A very rare case of a primary hydatid cyst located in uterus was
presented in this report. This case report indicates that the
hydatid disease is still an important public health problem in
certain underdeveloped countries. Our case report strongly sug-
gests that the hydatid cyst should be considered in the differen-
tial diagnosis of cystic masses in the pelvis, particularly those in
endemic regions.
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Parasitic Diseases as Differential Diagnosis in the Field of Hematology

Hematoloji Alaninda Ayirict Tani Olarak Parazitik Hastaliklar

Alparslan Merdin

Dr. Abdurrahman Yurtaslan Ankara Oncology Training and Research Hospital, Hematology Clinic and Bone Marrow Transplantation Unit,

Ankara, Turkey

Aplastic anemia (AA) refers to pancytopenia due to fat re-
placement of the bone marrow and the inability to generate
blood cells. Its causes can be congenital and acquired. Fan-
coni anemia is the well-known congenital AA cause. Besides
this, toxins, viruses, immune dysfunction, and infections may
cause AA. Leishmania species are parasitic protozoa trans-
mitted by infected female sand flies. Diseases caused by
Leishmania parasites are referred to as leishmaniasis. Leish-
maniasis is seen in tropical and subtropical areas, mainly in
the Middle East, Indian subcontinent, and Northern and
Eastern Africa. Visceral leishmaniasis, also known as ka-
la-azar, can mimic hematological diseases. Clinico-hemato-
logical features might include thrombocytopenia, anemia,
leucopenia, splenomegaly, and/or hepatomegaly (1). Vis-
ceral leishmaniasis may also mimic hematological malig-
nancies, and clinically suspicious patients having cytopenia,
fever, and splenomegaly must be analyzed by at least one
serological test specific for leishmaniasis. Samples obtained
from the bone marrow of suspected patients must also be
parasitologically evaluated for the presence of amastigotes.

Malaria causes paroxysmal fever and anemia. Plasmodium
parasites are transmitted via infected female mosquito bites.
There are several species of Plasmodium parasites that are
pathogenic to humans. Plasmodium falciparum is a species
that can cause cerebral symptoms. In underdeveloped re-
gions such as sub-Saharan tropical Africa, malaria should
be one of the primary differential diagnoses in case of ane-
mia and fever. In contrast, in developed countries, malaria
should be kept in mind in case of anemia and fever. Micro-
scopic examination of peripheral blood smears can help in
making a differential diagnosis in clinically suspected cases.

Babesiosis is a tick-borne disease caused by Babesia para-
sites. Its symptoms are similar to those in malaria because
both cause fever and hemolytic anemia (2). Visualizing par-
asites on a Giemsa-stained thin film of the peripheral blood
smear would be diagnostic. On microscopic examination,
distinguishing Babesia parasites from Plasmodium parasites
is important, but this might not be always possible. Serolog-
ical and/or molecular tests could also help to diagnose ba-
besiosis in case of clinical suspicion (3, 4). Babesiosis should
be kept in mind for patients who had travelled to endemic
areas in the last few months and who present with fever and
hemolytic anemia. For treatment, clindamycin and oral qui-
nine can be used.

Schistosomiasis is another common parasitic disease in
tropical regions. Schistosoma mansoni is one of the main
etiological agents of schistosomiasis. Infection with S. man-
soni can also cause hepatomegaly, splenomegaly, fever,
and/or anemia (5). Serological methods and microscopic
examination of the stools can help make the correct diag-
nosis. S. mansoni infection should be kept in mind in the
differential diagnosis of patients with hepatosplenomegaly,
fever, and/or anemia, particularly in those who had travelled
to endemic-countries.
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