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Turkiye Parazitoloji Dergisi, 1976 yilindan bu yana ¢ikan,
Tip, Veterinerlik ve Biyoloji alanlarinda yapilan Parazito-
loji konulu klinik ve deneysel ¢alismalari, ilging olgu bil-
dirimlerini, davet edilmis derlemeleri, Editére mektuplari
yayinlayan; yayin dili Tiirkce ve ingilizce olan, bagimsiz ve
onyargisiz cift-kér hakemlik ilkelerine dayanan uluslara-
rasi bir dergidir.

Dergi, Turkiye Parazitoloji Dernegdi'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 agidan uluslarara-
si dizeyde nitelikli ve Ust diizeyde 6zglin arastirmalari
yayinlamaktir. Dergide ayrica, tip egitimi ile ilgili temel
yenilikleri kapsayan derlemeler, Editoryel yazilar, olgu su-
numlari ve 6zgiin gorintller de yayinlanmaktadir.

Derginin hedef kitlesi, tibbi ve veteriner parazitoloji alan-
larinda ve biyoloji bilim dalinin ilgili birimlerinde ¢alisan
tlm bilim insanlar ve bu alanlardaki ylksek lisans 6gren-
cileridir. Bu kapsamda dergi, Turkiye Parazitoloji Derne-
gi Uyelerine ve yurt capinda parazitoloji'yle ilgili kisi ve
kuruluslara duzenli olarak ulastirlmaktadir. Derginin tim
sayilarinin icerikleri tam metin olarak www.tparazitol-
derg.org adresinde Ucretsiz erisime aciktir.

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

Turkiye Parazitoloji Dergisi, Index Medicus/Medline/
PubMed, BIOSIS-Zoological Record, BIOSIS Previews Bi-
ological Abstracts, CABI Abstracts and Bibliographic Da-

tabases, Tubitak/Ulakbim Tirk Tip Dizini, Index Coper-
nicus ve Turkiye Atif Dizini tarafindan dizinlenmektedir.

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 bagvurulmalidir.

Editor Ofisi

Editor: Prof. Dr. Yusuf Ozbel

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

Tel.: +90 232 390 47 24

Faks: +90 232 388 13 47

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

Yayinevi

AVES Yayincilik-ibrahim Kara

Adres: Kizilelma cad. 5/3 34096 Findikzade-istanbul
Tel.: +90 212 589 00 53

Faks: +90 212 589 00 94

E-mail: 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 tum yazilar-
daki goérus ve raporlar yazarlarin géristdir. Editorler ve
Yayinci bu yazilar i¢in herhangi bir sorumluluk kabul et-
memektedir.

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 Index
Medicus/Medline/PubMed, BIOSIS-Zoological Record,

BIOSIS Previews Biological Abstracts, CABI Abstracts and
Bibliographic Databases, TTubitak/Ulakbim Turkish Medi-
cal Index, Index Copernicus and Turkish 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 Ana-
bilim Dali, 35100 Bornova-izmir

Phone: +90 232 390 47 24

Fax: +90 232 388 13 47

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

Publisher

AVES Publishing-ibrahim Kara

Address : Kizilelma Cad. 5/3 34096 Findikzade-istanbul,
Phone: +90 212 589 00 53

Fax: +90 212 589 00 94

E-mail: info@avesyayincilik.com

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
Turkish Journal of Parasitology are those of the authors.
The editors and the publisher do not accept any respon-
sibility for these articles.

The journal is printed on acid-free paper.

A-lll



Tl'irye

arazitoloji
Dergisi

TURKISH JOURNAL OF PARASITOLOGY

Genel Kurallar

Turkiye 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.

Tum yazarlar bilimsel katkilarini, sorumluluklarini ve cikar catismasi olmadigini
bildiren toplu imza ile yayina katimalidir.

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

Makalelerin formati “Uniform Requirements for Manuscripts Submitted to Bio-
medical Journals: Writing and Editing for Biomedical Publication (http://www.
icmje.org/)” kurallarina gére diizenlenmelidir.

Deneysel, klinik ve ilag arastirmalar icin insan ve hayvan haklar ile ilgili uluslara-
rasi anlagsmalara 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 b-
tiin 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 génderilmelidir. Toplam sayfa sayisi resim ile sekiller dahil
aragtirma yazilarinda 15'i, olgu sunumlarinda ise 6'yi gegmemelidir.

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

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

Aragtirma yazilarinin tam metin bolimi Girig, Yontemler, Bulgular, Tartisma, Ci-
kar Catismasi Beyani, Kaynaklar, Tablo, Sekil ve Resimleri (agiklama yazilariyla
birlikte) icerecek sekilde diizenlenmelidir. Olgu sunumlarinda ise Girig, Olgu(lar),
Tartisma, Kaynaklar, Tablo, Sekil ve Resimler (aciklama yazilariyla birlikte) seklin-
de olmalidir.

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

Siyah-beyaz veya renkli fotograflarin yiiksek ¢ozintrlikli jpg formatinda gén-
derilmesi gerekmektedir.

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

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

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

Kaynak yazimi icin rnekler

Siireli Yayinlar

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

Editorlu Kitapta Boliim

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

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

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

Kongre Bildirileri

Entrala E, Mascaro C. New stuructural findings in Cryptosporidium parvum
oocysts. Eighth International Congress of Parasitology (ICOPA VIII); Octo-
ber,10-14; Izmir-Turkey: 1994. p. 1250-75

Tezler
Erakinci G. Donérlerde paratzitlere karsi olusan antikorlarin aranmasi. izmir: Ege
Universitesi Saglik Bilimleri Enstitiisti. 1997.

Elektronik Formatta Makale

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

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

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

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-mail: yusuf.ozbel@ege.edu.tr
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General Rules

The Turkish Journal of Parasitology publishes experimental and observational
research articles, clinical reviews, case reports and review articles on medical
and veterinary parasitology, and publishes articles on parasitology in the bio-
logy field.

Manuscripts must be submitted online at www.tparazitolderg.org.

All submissions must be accompanied by a signed statement of scientific cont-
ributions and responsibilities of all authors and a statement declaring the absen-
ce of conflict of interests.

Any institution, organization, pharmaceutical or medical company providing any
financial or material support, in whole or in part, must be disclosed in a footnote.

Manuscripts must be prepared in accordance with the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Bio-
medical Publication (available at http://www.icmje.org/).

An approval of research protocols by an ethical committee in accordance with
international agreements (Helsinki Declaration of 1975, revised 2002 - avai-
lable at http://www.vma.net/e/policy/b3.htm <http://www.vma.net/e/policy/
b3.htm>, “Guide for the care and use of laboratory animals - www.nap.edu/
catalog/5140.html/) is required for experimental, clinical and drug studies. A
form stating that the patients have been informed about the study and con-
sents have been obtained from the patients is also required for experimental,
clinical and drug studies.

All submissions must be accompanied by a letter that states that all authors
have approved the publication of the paper in the Turkish Journal of Parasito-
logy. Upon acceptance, all authors must sign the Copyright Transfer Form, and
send this form to the editorial office through mail.

Submission of the studies requiring ethical committee decision must be accom-
panied by a copy of the submission to the ethical committee.

Preparation of the Manuscript

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

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

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

For research articles main text should include Introduction, Methods, Results,
Discussion, Conflict of Interest Disclosure, References, Tables, Figures and lllust-
rations (with legends) sections. Case reports should be divided into the follo-
wing sections: Introduction, Case(s), Discussion, References, Tables, Figures and
lllustrations (with legends).

Tables, figures and illustrations must be provided on a separate page and must
be cited at an appropriate point in the text at the end of the sentence in pa-
renthesis.

Both black and white and color figures must be uploaded in high resolution
jpg format.

When mentioning parasites in the main text and references, the genus and
species names must be italicized and the genus name must be written with an
initial capital letter.

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

Al references cited in the text should be listed in numerical order in which they
appear in the text. Attention should be paid to punctuation as shown in examp-
les below. In text, each reference should be given in parenthesis at the end of
the relevant sentence. Abbreviation of journal names must conform to Index
Medicus style. All author names should be listed if there are six or fewer. In case
of more than six authors, only the first six should be listed, followed by “ve ark.”
in articles in Turkish and followed by “et al.” in articles in English.

Examples

Periodicals

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

Chapter in Edited Book

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

Book with a Single Author
Fleiss JL. Statistical Methods for Rates and Proportions. Second Edition. New
York: John Wiley and Sons; 1981.

Editor(s) as Author
Balows A. Mousier WJ, Herramaflfl KL, editors. Manual of Clinical Microbiology.
Fifth Edition. Washington DC: IRL Press.; 1990.

Conference Paper

Entrala E, Mascaro C. New structural findings in Cryptosporidium parvum
oocysts. Eighth International Congress of Parasitology (ICOPA VIII); Octo-
ber,10-14; lzmir-Turkey: 1994. p. 1250-75

Thesis
Erakinci G. Donérlerde paratzitlere karsi olusan antikorlarin aranmasi. izmir: Ege
Universitesi Saglik Bilimleri Enstitlisti. 1997.

Avrticle in Electronic Format

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

The editorial board has the authority to make necessary revisions in the format
of the manuscript (without making any revision in the context) that does not
comply with the above-mentioned requirements.

Review articles are only prepared and published by authors invited by the edito-
rial board. Review articles that are submitted to the journal without an invitation
of the editorial board will not be taken to consideration for publication.

Editor: Yusuf OZBEL, MD, Prof.

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

Phone: +90 232 390 47 24

Fax: +90 232 388 13 47

E-mail: yusuf.ozbel@ege.edu.tr
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SitmaModeli Etkenleriile Kriyoprezervasyon Calismalarive Kriyobanka
Olusturulmasi

Cryopreservation of Plasmodia with Malaria Models and Establishment of a Cryobank

Ahmet C")zbilgirﬂ, ipek Ostan?, Tuba Tabak', Kamil Asar

'Celal Bayar Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Manisa
’Celal Bayar Universitesi, Saglik Hizmetleri Meslek Yuksek Okulu, Manisa, Turkiye

OZET

Amag: Kriyoprezervasyon basit olarak dondurarak saklama olup amaci, gerekli oldugunda donmus hicreleri isitarak canliliklarini,
fonksiyonlarini ve antijenik yapilarini bozmadan tekrar elde etmektir.

Yéntemler: Bu calismada Plasmodium yoelii ve Plasmodium berghei ile enfekte farelerden elde edilen ve %20 oraninda parasitemisi
bulunan eritrositlere koruyucu olarak son konsantrasyonu %15 olacak sekilde dimetil stlfoksid (DMSO) eklenmistir. Her iki Plasmodium
tUrlnin bulundugu tipler sirasiyla oda isisinda 10 dakika, +4°C de 30 dakika, -20°C de 90 dakika tutulduktan sonra -80°C de korunmuslardir.
Bir kismi burada birakilirken bir kismi da -80°C de 3 saat bekletildikten sonra -196°C lik sivi azot tankina kaldinlmistir. Alti ay boyunca ayda
bir her saklama grubundan alinan érnekler 37°C’ lik su banyosunda hizla ¢ézdurilmis ve eritrosit stispansiyonlari farelere intravendz olarak
verilerek parazitemi takip edilmistir.

Bulgular: Enfekte eritrositlerde bulunan P. yoelii ve P. berghei'nin -80°C ve -196°C'lik sicakliklarda. 1. aydan 6. aya kadar ayni oranda
canliliklarini ve virtlanslarini koruyarak farelerde enfeksiyon olusturabildikleri saptanmustir.

Sonug: P. yoelii ve P. berghei'nin eritrosit formlarinin dondurularak basar ile saklanmasinin mimkin olabilecegi goértlmustir. Bu da
Plasmodium ve diger parazit suslarinin saklanmasi icin kriyobankalarin kurulabilecegini ve bunun bircok avantaji beraberinde getirebilecegini
distndurmektedir. (Turkiye Parazitol Derg 2010; 34: 146-51)

Anahtar Sézciikler: Sitma, Plasmodium yoelii, Plasmodium berghei, kriyoprezervasyon
Gelis Tarihi: 28.07.2010 Kabul Tarihi: 22.10.2010

ABSTRACT

Objective: Cryopreservation is simply a method of keeping living cells frozen with the chance of regaining cellular viability, functions and
antigenic structures whenever required, after heating.

Methods: In the present study, dimethyl sulphoxide (DMSO) was mixed with the red blood cells having 20% of parasitemia obtained from
the mice infected with Plasmodium yoelii and Plasmodium berghei at a final concentration of 15%. For cryopreservation: both test tubes
containing each Plasmodium species were kept 10 minutes at room temperature, 30 minutes at +4°C, 90 minutes at -20°C and finally at
-80°C. Some were left at this temperature, while some were transferred into the liquid nitrogen tank at -196°C after being left at -80°C for
three hours.

Results: Our observations and assessments demonstrated that both P. yoelii and P. berghei might keep their viability and virulence at -80°C
and -196°C between the first and the sixth months of cryopreservation.

Conclusion: It can be concluded that the cryopreservation of P. yoelii and P. berghei at -80°C and -196°C are successful, indicating the
advantage of the establishment of parasite cryobanks in research laboratories. (Turkiye Parazitol Derg 2010; 34: 146-51)

Key Words: Malaria, Plasmodium yoelii, Plasmodium berghei, cryopreservation
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Girig

Sitma insanlik tarihinde ¢ok dnemli rol oynayan, glinimizde de
uluslararasi seyahatlerin yayginlagsmasi ile hastaligin endemik
oldugu bdlgelerden diger bodlgelere tasinabilmesi, hastalik
etkenlerinin ve vektorlerinin ilaglara direng kazanmasi nedenle-
riyle dnemini koruyan bir enfeksiyondur. Anofel cinsi disi sivrisi-
neklerin bulastirdigi Plasmodium vivax, P. falciparum, P. malaria
ve P ovale insan sitma etkenleri olarak bilinmektedir (1, 2). Son
yillarda Glney-Dogu Asya Ulkelerinden P. knowlesi ile enfekte
insan sitma olgulan bildirilmekte ve bu tir besinci insan sitma
etkeni olarak degerlendirilmektedir (3). Hastalik Kuzey Amerika,
Avrupa ve Avustralya’ da kontrol altina alinabilmis, Afrika ve
Asya’ da ise insektisitlere karsi olusan direng, yan etkileri nede-
niyle insektisit kullanimmm sinirli kalmasi ve Plasmodium’larin
ilaglara karsi direng gelistirmesi nedenleri ile biyuk insan kitlele-
ri enfeksiyon riski altinda bulunmaktadir (4).

Ulkemizde goriilmekte olan sitma tiirii P. vivax' in neden oldugu
tersiyana sitmasidir. Bu sitma tird, genelde 6ldirlci olmamasi,
nlksler yaparak hastalarda uzun stre devam etmesi, kilo ve ener-
ji kaybina neden olarak hastalan calisamaz ve Gretemez duruma
getirmesi nedenleriyle Anadolu insaninin geri kalmighginda
onemli bir etken olarak goérilmektedir. Diger sitma cesitleri ise
zaman zaman yurt digindan gelen olgular seklinde goérilmekte,
ancak P. falciparum ve P. malariae’ nin yerli bulas yapma riskinin
her zaman var oldugu belirtiimektedir (1, 2). Sitma tlkemiz igin bir
halk saghgi sorunu olmasi yaninda, buyik ekonomik kayiplara
neden olan ve kalkinma seferberliginde mutlaka kontrol altina
alinmasi gereken bir hastalik olma &zelligini korumaktadir (3). Bu
nedenle tedavideki yeni secenekleri arastirmak, asi calismalarini
hizlandirmak ve parazitin direng¢ mekanizmasini aydinlatmak
amaglaryla sitmanin ¢ok yonli arastinlmasi uygun bulunmaktadir.

Laboratuvarlarda yapilan ¢aligmalarda insan sitmasi etkeni olan
Plasmodium turleri ile ¢alismak oldukca glctir. Bugln sitma
konusundaki laboratuar arastirmalarinin bircogunda, sitmanin
molekiler biyolojisini, biyokimyasini, imminolojisini ve genetigi-
ni incelemek icin kemirgen sitma tirleri kullaniimaktadir (6, 7).
Tum kemirgen sitma tirleri laboratuvar fareleri ve genc sicanlar-
da uretilmektedir. 1948 yilinda kemirgen canlilardan ilk izole
edilen tir P. berghei olmus, daha sonra P. yoelii, P. inckei ve P
chabaudi turleri izole edilerek sitma arastirmalarinda model ola-
rak kullanilmaya baslamistir. Bu turlerin her biri ayn biyolojik

ozellikleri ile farkli amaglar igin kullaniimaktadirlar. P berghei
diger turlerden once izole edildigi i¢in en genis kullanim alani
bulan tir olmustur ve ekzojen gen transfeksiyonu icin stabil bir
model olarak calismalarda yer almaktadir. P yoelii yeni ilag ve
asilarin gelistirilmesi calismalarinda degerli bir tir olarak bilin-
mektedir (8-10).

Kriyoprezervasyon yontemi ile pek ¢ok protozoon dondurularak
uzun slre saklanmakta ve canliliklarini, antijenik yapilarini, fonksi-
yonlarini kaybetmeden gerektigi zaman kullaniimaktadirlar.
Sitmanin laboratuvar ¢alismalarinda kemirgen sitma tirlerinin kri-
yoprezervasyonu siklikla kullanilmakta ve pek cok acidan yarar
saglamaktadir. Bu yontem ile uzun slreli sus aktarim yéntemlerinin
ve deney hayvanlan kullaniminin zorluklar asildigi gibi parazitin
biyolojik karakterlerinin degisimi de dnlenebilmektedir (9).

Bu calismada, laboratuvar arastirmalarinda en cok kullanilan
kemirgen sitma tirlerinden olan P. berghei ve P, yoelii'nin iki farkli
isi derecesinde karsilastirmali kriyoprezervasyonunu gerceklestir-
mek ve kriyoprezervasyon sonrasi belli araliklarla ¢ozdurilen para-
zitler ile olusturulan sitma modellerinde Plasmodium'’larin infekti-
vitelerinin takibi amaclanmistir. Calisma Celal Bayar Universitesi
Tip Fakultesi Parazitoloji Anabilim Dalinda kurulmasi hedeflenen
parazit kriyobankasinin, sitma parazitleri ile ilgili bélimindn 6n
calismasi niteligindedir.

Gereg¢ Ve Yontem

Deney hayvanlari: 2-4 aylik, ortalama 20 gr agirlikta Balb/C cinsi
erkek fareler kullanilmistir. Fareler Ege Universitesi Deney
Hayvanlar Arastirma Merkezi'nden temin edilmistir. Her grup
fare Uzerine tllbent gerilmis ayr kafeslerde muhafaza edilmis,
standart hayvan yemi ile ve kafeslere yerlestirilen siselerdeki
sehir suyu ile beslenmislerdir.

Parazit susu: Calismada kullanilan Plasmodium suslar:
“American Type Cultur Collection “(ATCC) firmasinin “Malaria
Research and Reference Reagent Resource Center” (MR4) mer-
kezinden temin edilen P. yoelii 17x (MRA-267) ve Pberghei anka
(MRA-311) suglandir.

P. yoelii ve P. berghei ile fare enfeksiyonlari: Dondr fareleri
olusturmak Uzere 5 fareye, fare basina 107 enfekte eritrosit/0.25
ml kan kuyruk veninden enjekte edilmistir. Eldeki susun farelerde-
ki etkisi, enfekte eritrositlerin enjeksiyonundan 2 glin sonra bas-
layarak 2 glinde bir, 30 glin boyunca, farelerin kuyruk ucundan

Resim 1. Donér farelerde enfeksiyon olusturmak icin kuyruk veninden P. berghei ile enfekte eritrositlerin verilme iglemi
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kesilerek alinan kandan hazirlanan ince yayma preparatlarin in-
celenmesiyle belirlenmistir. Kontrol grubu olarak iki farkh sicaklik
derecesinde kullanilmak Gzere her Plasmodium tirG icin 5'er fa-
reli 2'ser grup olusturulmustur. Bu fareler, P bergheive P. yoeliiile
enfekte edilmis dondr farelerin koltukalti venlerinden (vena axil-
laris) toplanan kanlar ile enfekte edilmislerdir (Resim 1-2) (11-13).

P. yoelii ve P. berghei iceren eritrositlerin dondurularak sak-
lanmasi: P. yoeliive P. berghei’ nin eritrosit formlari; donor farele-
rin koltukalti veninden toplanan kanin 1/3 oraninda heparin ice-
ren serum fizyolojik icinde stspanse edilmesiyle elde edilmistir.
Eritrositlerdeki enfeksiyon orani, hazirlanan ince yayma kan pre-
paratlarinin Giemsa ile boyanmasi ve 10 ayn sahada 100’er erit-
rositin sayilmasiyla saptanmistir. Antikoagilan sollsyon icindeki
P yoelii ve P. berghei ile enfekte eritrosit sispansiyonlari ayri ayri
1500 devirde 10 dakika santriflj edilerek, Gst kisimlar atilmistir.
Dipte toplanan eritrositler fosfat buffer solisyonu (PBS) ile 1500
devirde 10 dakika sureyle iki kez yikanmustir. Yikama sonucu dipte
kalan kisimdan alinan 2 ml eritrosit ¢cokeltisine 8 ml PBS eklenerek
%20 oraninda P. yoelii ve P. berghei ile enfekte eritrosit stispan-
siyonlari elde edilmistir. Bu suspansiyonlarin 8,5 ml.sine 1,5 ml
dimetilstlfoksit (DMSO) eklenerek, son konsantrasyonu %15 olan
DMSO igeren eritrosit sispansiyonu elde edilmis ve kriyoprezer-
vasyon tuplerine 1'er ml olarak paylastirnimistir.

TUpler sirasiyla oda isisinda 10 dakika, +4°C de 30 dakika, -20°C
de 90 dakika tutulduktan sonra -80°C ye aktariimistir. Bir kismi bu-
rada birakilirken, bir kismi da -80°C de 3 saat bekletildikten sonra
-196°C'lik sivi azot tankina kaldinlmistir. Ayda bir her saklama gru-
bundan alinan érmekler +37°C’ lik su banyosunda hizla ¢ézduril-
mus, eritrosit stspansiyonlari 10 adet farenin kuyruk venlerinden
0.2 ml verilmis ve giin asir, ince yayma kan preparatlarinda enfek-
siyonun gelisimi kontrol edilmistir. Her ay bu islem tekrarlanarak
kriyoprezervasyon yapilan suslarnin canliliklar ve virilanslan takip
edilmistir (Resim 3) (11-13).

Paraziteminin takibi: Farelerdeki parazitemi oraninin takibi
enfekte eritrositlerin enjeksiyonundan 2 giin sonra baslayarak iki
glinde bir, 30 giin boyunca farelerin kuyruk veninden alinan kan
ile hazirlanan ince yayma kan preparatlarinin Giemsa ile boyan-
masi ve stk mikroskobunda incelenmesiyle yapilmistir. Enfeksiyon
oranlar x10 buyutmeli okiler ve x100 buyitmeli immersiyon
objektifli i1sik mikroskobunda 10 ayri sahada 100" er eritrosit sayi-
larak belirlenmistir (Resim 4).

Arastirmanin etik kurul onay raporu, Afyon Kocatepe Universitesi
Hayvan Deneyleri Yerel Etik Kurulu (AKUHADYEK)' ndan alinmistir.

Bulgular

P bergheive P. yoelii suglarinin, kryoprezervasyon sonrasi ¢ozdi-
rilerek kullanilan parazitlerle olusturulan fare modellerinde viri-
lanslarinin devam ettigi gozlenmistir. P berghei ve P. yoelii’ nin -
80°C ve -196°C de depolanan érneklerinin 1., 2., 3., 4., 5., ve
6.aylarin sonunda enfeksiyon olusturabildikleri, her iki saklama
sicakliginda ve saklama strelerinde benzer ve birbiri ile paralel
seyreden parazitemi ylzdeleri gosterdikleri saptanmistir. Yapilan
tek tonli varyans analizinde kontrol gruplari ile diger gruplarin ve
ayni glnlerdeki 2 tir parazitin enfeksiyon ylzdeleri arasinda
anlamli bir fark bulunamamistir (p>0.05).

Tablo 1 ve Tablo 2'de iki farkli saklama sicakligina ve aylara gére
sivi azotta saklanan suglarin eritrositlerdeki enfeksiyon ylzdeleri
verilmistir.

Tartisma

Kriyoprezervasyon basit olarak dondurarak saklama olup amaci,
gerekli oldugunda donmus hucreleri isitarak canhliklarini,
fonksiyonlarini ve antijenik yapilarini bozmadan tekrar elde
etmektir. Dondurma ve i1sitma igslemleri sirasindaki sicaklik disls
ve ylkseligleri, ortama bazi koruyucu maddelerin eklenmesiyle
kontrol altinda tutulmaktadir. Koruyucular (dimetilstlfoksit, glise-

Tablo 1. -196°C'de saklanan P. berghei ve P. yoelii'nin aylara gore eritrositlerdeki enfeksiyon ylizdeleri

Kan alma giinleri: 2. 4. | 6. | 8 | 10. | 12. | 14. | 16. | 18. | 20. | 22. | 24.| 26. | 28.| 30.
KONTROL P. berghei 05 | 2 6 | 12 | 25 * * * * * * N o
P yoelii 0.3 1 5110 | 20 | 24 | 16 | 12 6 3 1 0|0 0] 0
1. Ay P. berghei 05 | 2 6 | 11 24 * * * * * * o *x
P yoelii 0.3 1 4 12 21 25 17 1 N 7 4 2 0 0 0] 0
2. Ay P. berghei 04 | 2 7 11 25 * * * * * * N o
P. yoelii 0.3 1 5| N 21 25 | 17 | 12 7 4 2 0|0 0] 0
3. Ay P. berghei 05 | 2 5110 | 23 * * * * * * N o
P. yoelii 0.2 1 4 110 | 20 | 23 | 16 | 12 6 4 1 0] O 00
4. Ay P. berghei 05 | 2 5110 | 23 * * * * * * o *x
P. yoelii 0.2 1 4 9 20 | 25 | 16 | 13 7 5 2 0] O 00
5. ay P berghei 0.4 2 6 11 24 * * * * * * * * o
P. yoelii 0.3 1 5110 | 21 26 | 18 | 13 7 5 2 0] O 00
6. ay P berghei 0.4 2 6 12 24 * * * * * * ol oo
P. yoelii 0.2 1 5 9 19 | 24 | 16 | 12 6 3 1 0] O 00
*Farelerin tamami 6ldu
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Tablo 2. -80°C’de saklanan P. berghei ve P. yoelii'nin aylara gére eritrositlerdeki enfeksiyon yizdeleri

Kan alma giinleri: 2. 4. | 6. | 8 | 10. | 12. | 14. | 16. | 18. | 20. | 22. | 24.| 26. | 28.| 30.
KONTROL P. berghei 04 | 2 6 | 12 | 25 * * * * * * o o
P yoelii 0.3 1 5110 | 21 24 | 17 | 12 5 3 2 0] O 00
1. Ay P. berghei 04 | 2 6 | 11 24 * * * * * * * *
P yoelii 0.3 1 4 12 21 25 17 1 N 7 4 2 0 0 0] 0
2. Ay P. berghei 05 | 3 7 112 | 25 * * * * * * o o
P yoelii 0.3 1 5 11 21 25 17 | 12 7 4 2 0 0 0] 0
3. Ay P. berghei 05 | 2 5110 | 23 * * * * * * o o
P yoelii 0.2 1 5 " 20 24 16 | 11 6 4 1 0 0 0|0
4. Ay P. berghei 05 | 2 5110 | 23 * * * * * * N o
P yoelii 0.2 1 4 9 20 | 25 | 16 | 13 7 5 2 0] O 0] 0
5. ay P. berghei 05 | 2 6 | 11 25 * * * * * * N o
P. yoelii 0.3 1 5110 | 21 26 | 17 | 13 7 6 2 0] O 00
6. ay P. berghei 04 | 2 6 | 12 | 24 * * * * * * o o
P. yoelii 0.2 1 5 1 1 19 | 25 | 16 | 13 6 3 1 0] O 00
*Farelerin tamami 6ldu

Resim 2. Donor farelerin koltuk alti veninden enfekte kanin
toplanmasi

rin) hicre membran gecirgenligini arttirarak, intramembrandz
partikilleri yeniden diizenleyerek veya hiicre iceriginin viskozite-
sini arttirarak dondurma sirasinda hucreleri koruyabilmektedir
(14-16).

Donma hizlarindan farkli olarak eritme hizlanyla ilgili olarak yapil-
mis az sayidaki calismalarda cogunlukla 35-40°C su banyosunu
kullanan hizli eritme teknigi uygulanmis ve daha hizli eritmenin
daha iyi infektivite ve motilite sagladigi belirtilmistir (17, 18).
Calismamizin tim asamalarinda, benzer calismalarda eritme hizi
olarak en cok tercih edilen derece olan 37°C kullanilmistir.

Resim 3. Kriyoprezervasyon iglemi tamamlanmig kanlarin sivi azot
tankina yerlestirilmesi

Sitma parazitlerinin kan sekillerinin dondurularak saklanmasi icin
koruyucu ortam olarak gliserol ve dimetilsilfoksit kullanildigr bir
cok arastirici tarafindan bildirilmistir (17, 19, 20). Farkli caligmala-
rin sonuclarina gore; P. vivax ve P, falciparum’un degisik suslarinin
kan sekillerinin dondurularak saklanmasi icin %7.5'luk alseverli
gliserol solusyonu kullaniimis ve dondurmadan sonra her iki
tlrtin de uzun sire sivi nitrojende canli kalabildikleri belirtilmistir
(21). P. berghei ve P. gallinaceum’un kan sekillerinin %50 gliserin-
li PBS icinde -70°C'de, 488 giin canl kalabildikleri bildirilmistir
(22). Calismamizda %15'lik DMSO c¢ozeltisi ile basaril kriyopre-
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Resim 4. P, yoelii ile enfekte eritrositlerin mikroskobik gériintlsi

zervasyon saglanmis, P. bergheive P. yoelii parazitleri kryoprezer-
vasyon sonrasi +37°C’ de hizla ¢6zdirilip, farelere verildiginde
virlanslarinin devam ettigi gozlenmistir.

Arastirmamizda P. berghei ve P. yoelii’ nin -80°C ve -196°C de
depolanan érneklerinin 1., 2., 3., 4., 5., ve 6. aylarin sonunda
enfeksiyon olusturabildikleri, her iki saklama sicakliginda ve sak-
lama slrelerinde benzer ve birbiri ile paralel seyreden parazitemi
ylzdeleri gosterdikleri saptanmistir. Her iki parazit susunun
deneysel enfeksiyonlarda ilk 24 saatte olusan merozoitlerinin
parazitemi hizlarinin yiksek oldudu, ayrica eritrosit igcindeki sitma
parazitlerinin dondurularak saklandiginda canlilik ve virilanslarini
blylk o6lctide koruyabildikleri bilinmektedir (12, 13, 23, 24).
Kriyoprezervasyon gruplarinin, dondurma islemleri sonucunda
kontrol grubu ile benzer parazitemi ve virlilans gostermelerini bu
nedenlere baglamaktayiz. Deneysel sitma modellerinde olustu-
rulan enfeksiyonun seyri kullanilan tir ve susun ozelligine bagli
olarak degisebilmekte, bazi suslar beyin sitmasina neden olarak
olduricl olurken, diger bazi tur ve suglar hafif seyreden enfeksi-
yonlar olusturabilmektedir (23). Calismamizda kullanilan P. berg-
heiletal 6zelligi bilinen bir sustur ve olusturdugu beyin sitmasi ile
olimcul olabilmektedir. Kullandigimiz diger sus olan P, yoelii 17x
ise non-letal bir sustur ve olusturdugu enfeksiyonlar farenin
immain sistemi tarafindan sinirlanip sonra da enfeksiyonun dogal
seyri olarak parazitemi yok edilebilmektedir (25).

Sonug olarak; gerek P. yoelii ve P. berghei'nin eritrosit formlari-
nin ve gerekse diger parazit veya mikroorganizmalarin donduru-
larak saklanmasi bircok avantaji beraberinde getirmektedir.
Kriyoprezervasyon igleminin uzun sureli sus aktarimini ortadan
kaldirmasi, cesitli deney hayvanlarinin kullanimini ve besiyeri
sarfiyatini azaltmasi, metodu maddi a¢idan cazip hale getirmek-
tedir. Dondurularak saklama, sus kaybi tehlikesini ve pasajlar
sirasinda meydana gelebilecek parazitin biyolojik karakterlerinin
degismesi olasiligini da azaltmaktadir. Laboratuvarlarda ekono-
mik is glct kullanimiyla daha az sayida personelle daha fazla
bilimsel calisma yapma firsati saglamaktadr.

Bu calismada P. bergheive P. yoelii parazitlerinin eritrosit formla-
rinin dondurularak saklanmasi yoluyla virilanslarinin basariyla
korundugu gézlenmis ve kurulmasi planlanan parazit kriyobanka-
larinin parazitolojik arastirmalarda bir ¢cok avantaji beraberinde
getirecegi dngorilmistir. Ulkemizde basta insan sitma etkeni
olan Plasmodium’lar olmak Uzere tim parazit tirlerinin donduru-
larak saklanacagi bir kriyobank merkezinin olusturulmasi ve boy-
lece Turkiye'nin parazit hafizasinin kayit ve izolat koleksiyonlari-
nin bu merkezde toplanmasi gerektigini dislinmekteyiz.
Anabilim Dalimizda énimizdeki yillarda kurmay hedefledigimiz
parazit kriyobankasinin én caligmasi niteligindeki bu aragtirma-
miz sonucunda &ncelikle sitma paraziti tirlerinin yapilabilirligi
degerlendirilmistir.

Tesekkiir

Arastirmada kullanilan Pberghei ve Pyoelii suslarini génderen
“American Type Cultur Collection “(ATCC) firmasinin “Malaria
Research and Reference Reagent Resource Center” (MR4) merke-
zi yetkililerine ve arastirmanin finansal destegini saglayan Celal
Bayar Universitesi Bilimsel Arastirmalar Merkezine tesekkiir ederiz.
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Elazigve Bingdl llerinde 2005-2008 Yillar: Arasinda Sitma Epidemiyolojisi

The Epidemiology of Malaria in Elazig and Bingol Between 2005 and 2008

Ahmet ERENSQY, Salih KUK

Firat Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Elazig, Tirkiye

OZET

Amag: Sitma hem diinya hem de tilkemiz icin dnemli bir halk saghdi problemidir. Bu calisma, Elazig ve Bingdl il Saglik Mudirliginden elde
edilen 2004-2008 yillari arasina ait veriler degerlendirilerek bu illerdeki sitma epidemiyolojisinin arastirimasi amaciyla yapilmistir.
Yoéntemler: Dort yil icinde Elazig'da 2.380 kan 6rnegi incelenerek 9 (%0.37), Bingdl'de ise 11.548 kan &rnedi incelenerek 3 (%0.02) sitma
paraziti saptanmistir.

Bulgular: Bu olgularin tamaminda saptanan tirin P vivax oldugu tespit edilmistir. Ayrica olgular yas gruplarina goére incelendiginde
tamaminin 15 yas ve Uzeri olan grupta oldugu ve haricten gelen kisilerden olustugu belirlenmistir.

Sonug: Bu calismanin bdlgemizde sitmanin epidemiyolojisine ve koruyucu énlemler alinmasina katki saglayacagini imit ediyoruz.

(Turkiye Parazitol Derg 2010; 34: 152-4)

Anahtar Sézciikler: Sitma, Elazig, Bingdl, epidemiyoloji
Gelis Tarihi: 20.01.2010 Kabul Tarihi: 24.11.2010

ABSTRACT

Object: Malaria is a very important public health problem both for the world and Turkey. In this retrospective study, we investigated malaria
using the data provided by The Health Administration of Elazig and Bingdl between 2005 and 2008.

Methods: A total of 2.380 blood smears were examined during this 4-year period and malaria was found in 9 (0.37%) in Elazi§, whereas a
total of 11.548 blood smears were examined and malaria was found in 200 (0.02%) in Bingdl.

Results: All of the cases were 14 years and over and caused by Plasmodium vivax. All patients were newly arrived cases who had come to
Elazig and Bingdl from other regions for different reasons.

Conclusion: We hope that our study contributes to the epidemiology of malaria and its prevention. (Turkiye Parazitol Derg 2010; 34: 152-4)

Key Words: Malaria, Elazig, Bingdl, epidemiology
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GiRiS

Sitma, Plasmodium cinsi hlicre ici parazitler tarafindan olus-
turulan ve bildirimi zorunlu infeksiydz bir hastaliktir. insanda
sitmaya neden olan doért plasmodium tiri (P, vivax, P. ovale,
P malariae ve P. falciparum) bilinmektedir. Son yillarda besin-
ci bir tur olarak P knowlesi’nin insanlarda infeksiyona sebep
oldugu bildirilmistir (1, 2). Mikroskop ile P. malaria tanisi
konulan olgularin %50'den fazlasinin nested PCR sonucu P
knowlesi oldugu saptanmistir (2). ilaveten son yillarda Asya

ve Avrupa'dan olgular bildirilmistir (3-6). Dinyada ve Ulke-
mizde en sik gorllen sitma etkeni Pvivax iken P. falciparum,
en sik mortalite ve morbiditeye sebep olan tirddr.

Sitmaya yakalanmis kisilerde sitma ndbeti; Uslime, titreme,
ates yUkselmesi ve terleme ile karakterizedir. Sitma nébetleri-
nin yani sira en sik gorilen semptomlar; bas agnsi, artralji,
zayiflik, kusma ve ishaldir. ileri olgularda splenomegali, anemi,
trombositopeni, hipoglisemi, pulmoner ve renal disfonksiyon
ve norolojik degisikliklerde karsimiza ¢ikmaktadir. Klinik daha
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cok, parazitin tlrline, parazitemi seviyesine ve hastanin immin
durumuna bagli olarak degismektedir. P vivax” a bagl olarak sple-
nomegali, P malariae nedeniyle nefrotik sendrom gérilebilirken
P falciparum infeksiyonunda ise akut renal yetmezlik, ciddi anemi,
akut respiratuvar sendrom ve santral sinir sistemi tutulumuna bagh
olarak 6lim olusabilmektedir.

Sitma gegmiste oldugu gibi giinimizde de yaygin bir hastaliktir.
Sitma, Diinya Sagdlik Orgiiti'nin (DSO) 2008 raporuna gére diin-
yada 109 llkede endemiktir. 3.3 milyar insan sitma riski altinda ve
yillik olgu sayisi 247 milyondur. Yilda sitmaya bagl olarak bir
milyon &lim olurken bunlarin biylik ¢cogunlugunu bes yas alti
cocuklar olusturmaktadir (7).

Diinya Saglik Orgiiti'niin tiim diinyada baslattigi sitma eradikas-
yon programina Ulkemiz 1957 yilinda dahil olmustur. DDT'nin kul-
lanilmaya baslamasi ile 6nemli basarilar elde edilmis ve 1940'larda
140.000 civarinda olan sitma vakasi 1970'te 1.263'e digmistir.
Cesitli sebeplerle 1971'den baslayarak sitma vakalar tekrar artmis,
1977'de ciddi bir epidemi olmus ve olgu sayisi 115.512'ye yiksel-
mistir. ikinci blyiik epidemi ise 1994 yilinda Giineydogu Anadolu
bdlgesinde olmug ve olgu sayisi 84.345 olmustur. 1996 yilindan
itibaren sitma insidansinda dusus izlenmeye baglanmis ve 2008
yilinda 215 olgu bildirilmistir (8). Bu duslse paralel olarak bu calig-
mada Elazi§ ve Bingdl ilindeki 2005 ve 2008 yillari arasindaki sitma
olgularinin degerlendirilmesi amaclanmustir.

GEREC VE YONTEM

Calisma, Bingdl ve Elazig il Saglik Midirlugi istatistik Subesi
kayitlar retrospektif olarak incelenmesiyle gerceklestirilmistir.
Bingdl ve Elazig il Saglik Midirligi tarafindan Ocak 2005 ve
Aralik 2008 tarihleri arasinda yapilan aktif ve pasif stirveyans calig-
malan ile toplam 13928 kisi sitma yoninden incelendi. Kalin
damla ve ince yayma kan preparatlar Giemsa boyasiyla boyanip
istk mikroskobunda x100 biylitmede immersiyon objektifiyle
sitma paraziti arastirildi.

Tablo 1. 2005-2008 yillari arasinda Elazig’da sitmanin durumu

BULGULAR

2005-2008 yillari arasinda Elazig ve Bingdl'de sitmanin durumu
Tablo 1 ve Tablo 2'de gdsterilmistir. Bu tarihler arasinda Bingdl
ve Elazig il Saglk Mudirligu tarafindan her iki ilde toplam 329
yerlesim yerinde 200.967 nifus ziyaret edilerek 13.928 drnek ali-
narak incelenmistir. Dort yil icinde Elazig'da 2.380 kan 6rnedi
incelenerek 9 (%0.37), Bingdl'de ise 11.548 kan 6rnedi incelene-
rek 3 (%0.02) olguda sitma paraziti saptanmistir. Bu olgularin
tamaminda saptanan tirin P vivax oldugu tespit edilmistir
(Tablo 3). Ayrica olgular yas gruplarina gore incelendiginde
tamaminin 15 yas ve Uzeri olan grupta oldugu ve bdlge disindan
gelen kisilerden olustugu belirlenmistir.

TARTISMA

Gelisen teknolojiyle birlikte, epidemiyolojik, tani, tedavi ve asi
amacl bir cok calismaya ragmen sitma glinimuizde 6nemini art-
tirarak devam ettirmektedir. ilaglara karsi direnc gelismesi, etkin
ticari bir aginin 2012 yilindan énce piyasaya sirlilemeyecek olma-
si sitmayi global sorunlarin en 6nde gelenlerinden biri olarak
kargimiza cikarmaktadir (9-11).

Dinyada énemini arttirarak devam ettiren sitma ile micadele
Ulkemizde, 1987 ve 1994 yillarinda yasanan iki buyuk ciddi epide-
mi sonrasi 1996 yilindan itibaren sitma insidansinda disus izlen-
meye baslanmis ve olgu sayisi, 2002 yilinda 10.224, 2004 yilinda
5.302, 2005 yilinda 2.084, 2006 yilinda 796, 2007 yilinda 358 iken
2008 yilinda ise 215 olgu tespit edilmistir (8). Son yillarda
Marmara bolgesinde Bursa ve Kocaeli'de, Ege bdlgesinde
Aydin, Afyon ve Manisa'da, ig Anadolu bdlgesinde Kayseri'de,
Akdeniz bélgesinde Hatay'da, Dogu Anadolu Bdlgesinde
Malatya, Elazig ve Van'da, Gineydodu Anadolu bdlgesinde
Diyarbakir'da sitmayr degerlendiren c¢alismalarin  sonuclari
Turkiye genelindeki sonuglarla paralellik géstermistir (12-23).

Elazig ve Bingdl illerine komsu olan Diyarbakir ilinde 1994 yilinda
31.263, 1995 yilinda 26.912 olan olgu sayisi 1996'dan itibaren

Yillar Ziyaret edilen Muayene edilen Sitmali olgu %
Yerlesim Hane Nuifus kan sayisi

2005 15 961 5533 963 5 0.51

2006 25 750 3260 784 2 0.25

2007 13 642 3365 433 2 0.46

2008 29 467 1847 200 - 0.00

Toplam 82 2820 14.005 2.380 9 0.37

Tablo 2. 2005-2008 yillari arasinda Bingdl'de sitmanin durumu

Yillar Ziyaret edilen Muayene edilen Sitmali olgu %
Yerlesim Hane Niifus kan sayisi

2005 115 14453 99490 5363 - 0.00

2006 57 9344 59923 4055 - 0.00

2007 44 4136 24209 1447 0.06

2008 31 1345 3340 683 2 0.29

Toplam 247 29278 186.962 11.548 0.02
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Tablo 3. 2005-2008 yillari arasinda Elazig ve Bingdl illerinde sitma parazitlerinin turleri

Yillar 2005 2006 2007 2008
Bingol Elazig Bingdl Elazig Bingal Elazig Bingol Elazig

P vivax - 5 - 2 1 2 2 -

P. falcifarum - - - - - - - -

P ovale - - - - - - - -

P malariae - - - - - - - -

Toplam - 5 - 2 1 2 2 -

azalma egilimi gostermis 2004 yilinda 2364'e kadar gerilemistir.
Ancak 2002 ve 2003 yilari arasinda artig gézlenmistir (21, 24).

Kuk ve arkadaslarinin 1996-2004 yilari arasini degerlendiren ¢alis-
malarinda Elazig’'da 1996 yilinda 66 olan olgu sayisinda azalmalarin
goruldigu ve 2004 yilinda 2'ye dustidu bildiriimistir (12). Bu calis-
mada ise 2008 yilinda Elazig ve Bingdl illerinde incelenen 883 kan
orneginden sadece Bingdl ilinde iki olgu saptanmasi tlke genelin-
de gorilen dususle paralellik gdstermektedir. Yine 1996-2004 yilla-
r arasinda saptanan 200 olgunun, Afrika'ya seyahat 6ykisu bulu-
nan bir tanesi hari¢c tamaminin tirl P, vivax iken bu calismada da
saptanan tim olgularda etkenin P. vivax oldugu gorilmustdr (17).

Dinyada 6nemini kaybetmeyen ve dinya nifusunun yaklasik
yarsini risk altinda bulunduran sitma ile micadele devam etmek-
tedir (25). Ticari bir aginin olmamasi, mevcut ilaclara direnc gelis-
mesi, kiresel 1sinma, sosyo-ekonomik sebepler, savaslar, turizm
ve go¢ hareketleri gibi bir cok nedenle sitmanin problem olarak
kargimiza ¢ikmaya devam edecegini disinmekteyiz. Her ne
kadar 1996'dan gunimuze kadar sitma ile micadelede basarili
calismalar yapilmasina ragmen tim dinyayi ilgilendiren sebeple-
re ilaveten komsu Ulkelerde sitmanin bulunmasi, GAP projesinin
tamamlanmasi ve kontrol énlemlerinde olasi azalmalar nedeniyle
Ulkemizin gelecekte sitma artisi ile karsilasabilecegini g6z énin-
de bulundurarak bu ve benzeri calismalarla Glkemizdeki sitma
durumun incelenmesinin gerekligi distntlmektedir.

Tesekkiir
Yardimlarindan dolayr Elazig ve Bingdl il Saglik madurligu
Istatistik subesi midur ve ¢alisanlarina tesekkir ederiz.

Cikar Catismasi
Yazarlar, herhangi bir cikar catismasinin s6z konusu olmadigini bildir-
miglerdir.
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Agiz ve Dis Saghg ile Entamoeba gingivalis ve Trichomonas tenax
Varlig: Arasindaki Iliskinin Arastiriimasi

Investigation of the Relationship Between Oral and Dental Health and Presence of Entamoeba
gingivalisand Trichomonas tenax
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OzZET

Amag: Entamoeba gingivalis ve Trichomonas tenax’in gingivit ve tartar olusumuna neden olabilecegi bildirilmistir. Bu ¢calismada Cumbhuriyet
Universitesi, Dis Hekimligi Fakiiltesi'ne cesitli sikayetlerle basvuran hastalarda E. gingivalis ve T. tenax varligi arastinlmistir.

Yéntemler: Calismada yaslar 12-75 arasinda degisen 220 hastadan direkt kretuarla kazinti drnegi alinmig ve bu hastalara on beg farkli pa-
rametreyi iceren bir anket uygulanmistir. Ornekler serum fizyolojikle sulandinlarak bekletiimeden incelenmistir. Ayni bireyden alinan ikinci
Srnekler ise Trichrome ile boyanarak degerlendirilmistir.

Bulgular: Incelenen 220 hastanin 58'inde (%26.4) E. gingivalis ve/veya T. tenax'a rastlanmistir. Bunlardan 48 &rnekte (%21.8) E. gingivalis tek
basina gorillrken iki drnekte (%1) sadece T. tenax goriilmustir. Sekiz drnekte ise (%3.6) E. gingivalis ve T. tenax birlikte saptanmistir. Direkt
mikroskopisi pozitif kazinti drnekleri Tech Lab Entamoeba antijen kiti ve Robinson besiyerine alinarak da degerlendirilmis ve pozitiflik goz-
lenmemistir. Parazit varlidi ile cinsiyet, yas gruplar, dis ¢clirGgu ve sayisi, sekil bozuklugu, sistemik hastaliklar, dis agrisi, eklem problemi ve
yirmi yas disi varligi arasinda istatistiksel yonden anlamli bir iligski bulunamazken (p>0.05), diseti problemi, dis tasi varligi, sigara icme ve disg
fircalama aliskanligi ve hastanin kontrol amaciyla gelip gelmemesi yoninden anlamli bir iliski bulunmustur.

Sonug: Agizda yerlesen protozoonlardan E. gingivalis ve T. tenax yaygin olarak saptanmis olup bu parazitlerin varliginin diger bazi paramet-
relerle birlikte gingivit ve tartar olusumuna neden olabilir. (Turkiye Parazitol Derg 2010; 34: 155-9)

Anahtar Sézciikler: Entamoeba gingivalis, Trichomonas tenax, dis eti iltihabi, tartar
Gelig Tarihi: 05.03.2010 Kabul Tarihi: 18.08.2010

ABSTRACT

Objective: Entamoeba gingivalis and Trichomonas tenax can cause gingivitis and scale. In this study, the prevalence of E. gingivalis and T.
tenax were investigated among patients who were admitted to the Cumhuriyet University, Faculty of Dentistry.

Methods: Two scraping samples were taken from 220 patients (ages varying from 12 to 75 years) and a questionnaire including fifteen pa-
rameters was applied to all patients. The samples were diluted in Physiological Saline and examined immediately by Tech Lab Entamoeba
Kit and Robinson Medium.

Results: Oral protozoa were detected in 58 (26.4%) of 220 scraping samples. In 48 (21.8%) of the positive 58 specimens, E. gingivalis was
detected alone whereas T. tenax was present in only two (1%) specimens. In 8 (3.6%) specimens, E. gingivalis and T. tenax were identified to-
gether. Gender, age groups, dental caries and the number, shape disorders, systemic diseases, tooth pain, joint problems and wisdom teeth
were not found to be significant with the presence of oral protozoa. However, gum problems, presence of tartar, smoking habits, brushing
habits and control habits were found to be statistically significantly related with the presence of oral protozoa.

Conclusion: In the present study, E. gingivalis and T. tenax were found to be common. These parasites, with additional parameters, may lead
to gingivitis and scale. (Turkiye Parazitol Derg 2010; 34: 155-9)

Key Words: Entamoeba gingivalis, Trichomonas tenax, gingivitis, scale
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GiRiS

Entamoeba gingivalis ve Trichomonas tenax, insan agiz boslu-
Junda yerlesen ve patojeniteleri uzun yillar tartisma konusu olan
protozoonlardir (1, 2). Gingivit ve benzeri bazi diger hastaliklar
iceren periodontit, primer olarak bakteriyel bir etyolojiyi takiben
gelisen inflamasyona bagl agzin yumusak dokularinda ve kemik-
lerinde yikima neden olan bir infeksiyon hastaligidir. Cogunlukla
gram negatif, anaerobik ve fakdltatif mikroorganizmalar bu alan-
larda yerlesir. Bonner, 20 yillik gézlemlerim diye bildirdigi calis-
masinda Ozellikle kemik yikim alanlarinda E. gingivalis’e sik¢a
rastladigini bildirmektedir. Periodontal alanlarda polimorfontk-
leer nétrofiller, cok hizli hareket eden bakteriler, spiraller ve pro-
tozoonlar bulunmaktadir. Amipler lezyon alanlarinin dip kisimla-
rindan hazirlanan preparatlarda ve tikrikte gorilebilmektedir.
Bunner, siddetli periodontal hastaligi bulunanlarda kardiorenal
mortalite riskinin fazla oldugunu, ateroskleroz ve duistk agirhkli
dodum gérilme oraninin yUkseldigini ve tip 2 diyabette dnemli
oldugunu belirtmistir (3). Immun sistemi baskilanmis bireylerde
E. gingivalis'in simbiyont bakterilerle birlikte inflamasyona neden
olabilecedi dustndlmektedir (4, 5). Ayrica bazi genetik hastalik-
larda, diyabetlilerde, kemoterapi alanlarda ve AIDS'lilerde
E. gingivalis arastirlmig, AIDS'lilerde anlamli sonug verdigi bildi-
rilmistir (6-8).

E. gingivalis; olduk¢a hareketli fagositoz yetenegine sahip, tipik
patojen karekterli, kist formu olmayan bir protozoon olup, dis ile
dis eti arasindaki iltihapli ceplerde bulunmaktadir. Ayrica serviks-
den, uterusdan ve lenf nodlarindan alinan orneklerde de
E. gingivalis'e rastlandidi bildirilmistir (9-12). Parazitin en sik géz-
lenen bulas yolu (%86) oral temastir (13). Amibin sitoplazmasi
bakteri ve eritrosit icerebilir ancak ¢cogunun icinde bol miktarda
sindirilmis |6kositler bulunur. Lokositlerin ¢ekirdek kisimlari
genelde boyanmis drneklerde taninabilir ve E. gingivalis bu hiic-
releri sindiren tek tir oldugu igin amibi tanimlamada ise yaradig
bilinmektedir (3).

E. gingivalis’in maksiller kemigin yikimi ile ilgili oldugu ve parazi-
tin bulunusunun peridontal bir hastaliga isaret ettigi belirtilmistir.
Parazitin eliminasyonu ile kronik ve agresif periodontitlerde iyi-
lesme saglandigi klinik ve mikroskobik incelemelerle gosterilmis-
tir. Parazitin bulunusu bu nedenlerle medikal ve epidemiyolojik
bir 6neme sahiptir. Bulas yolu direkt, sosyal kontakt, hava kay-
nakli partikiller ve kontamine yiyecek ve iceceklerle olabilir.
Parazitin sadece adizda yapmis oldugu etkiler degil sistemik
hastaliklarla iliskisi de olabilecegdi bildirilmektedir (3). Hijyenik
olmayan agizlarda infeksiyonun %71-96 arasinda degistigi, sag-
likli agizlarda ise %10-50 arasinda oldugdu bildirilmistir (7, 13-21).
Cesitli makalelerin verilerinde E. gingivalis gorilme sikhgr distk
bulunmustur. Ancak farkli yas gruplarinda ve toplumlarda farkli
oranlarda goérilebilecedi i¢in incelemelerde 6n yargili olunma-
malidir.

T tenax’da, genellikle oral hijyen bakimindan fakir olan insanlarin
adiz bosluklarinda gérilmustir. Ortalama 6.5-7.5 ym boyutlarin-
dadir. Trichomonas elongata olarak da bilinen bu parazitin kist
formu yoktur. T. vaginalis trofozoitinden, ¢ekirdeginde i¢ kroma-
tin yapisinin iri taneli olmasi, morfolojik olarak kig¢lik olmasi ve
agizda bulunmasiyla ayirt edilir. Ayrica, iki tirin ayrminda PCR'in
hizli sonug veren ve glvenilir bir ydntem oldugu bildirilmistir (22).

T. tenax'in tek basina veya icinde tasidigi bakterilerle akcigerde
enfeksiyon olusturabilecegdi bildirilmistir. T. tenax'in proteolitik
aktivitesinin bulunmasi, bu bulguyu destekler niteliktedir (23).
E. gingivalis ve T. tenax gorilme sikhdi agiz bakimi, digeti, dista-
sl problemi ve sigara icme aliskanliklar gibi cesitli parametrelere
bagl olarak degismektedir. Bu ¢alismada cesitli dis ve diseti
problemleri nedeniyle dis hekimine basvuran hastalarda E. gin-
givalis ve T. tenax gorilme sikhiginin ve bu parazitlerle dis ve
diseti problemleri arasindaki iligkinin saptanmasi amaglandi.

GEREC VE YONTEM

Calismada Cumhuriyet Universitesi Dis Hekimligi Fakiiltesi Oral
Diagnoz ve Radyoloji Bilim Dalina cesitli sikayetlerle basvuran
bireylerde E. gingivalis ve T. tenax varlidi ve bu protozoonlarin
cesitli hastalik ve bulgularla iliskili olup olmadigr arastinlmistir.
Toplam 220 hastadan direkt kretuarla kazinti 6rnegi alinmistir. Bu
orneklerden ilki serum fizyolojikle sulandirlarak preparatlar hazir-
lanmis ve hemen mikroskopta 10x ve 40x'lik objektiflerle incelen-
mistir. Ayni bireyden alinan ikinci érnekler ise lamlara yayilarak
Schaudinn sollsyonunda tespit edildikten sonra Gomori'nin
Trichrome boyasinin Wheatley modifikasyonu takip edilerek
boyanmistir (24). Calismaya alinan bitin hastalara on bes farkli
parametreyi iceren bir anket uygulanmig ve muayeneyi yapan dis
hekiminin verdigi bilgiler dogrultusunda veriler kaydedilmistir.
Anket; cinsiyet, yas gruplar, dis ¢clirigu ve sayisi, sekil bozuklugu,
sistemik hastaliklar, dis agrisi, eklem problemi, apse, yirmi yas
disi varlidi, diseti problemi, dis tasi varligi, sigara icme ve dis fir-
calama aliskanligi ve hastanin kontrol amaciyla gelip gelmemesi
parametrelerini icermektedir.

Direkt mikroskopi ile parazit saptanan hasta érnekleri Tech-Lab
Entamoeba Il antijen kitiyle calisilmisti. Ayrica bu ornekler
Robinson besiyerine ekilerek iki glin sonra incelenmistir.

Verilerin istatistiksel degerlendirilmesinde SPSS for Windows
13.0 paket programi kullanildi. Parazit bulunmasi ve diger faktor-
ler arasindaki iliski ki-kare testi ile degerlendirildi.

BULGULAR

incelenen 220 hastanin dis ve diseti kazinti &rneginin 58 (%26.4)
inde E. gingivalis ve/veya T. tenax saptanmistir. Bunlardan 48
ornekte (%21,8) E. gingivalis tek basina gorilirken iki drnekte
(%1) sadece T. tenax gorilmustir. Sekiz drnekte ise (%3,6) E. gin-
givalis ve T. tenax birlikte saptanmistir. Trichrome ile boyanarak
incelenen ikinci 6rneklerde tani daha zor ve zaman alici olurken
direkt mikroskobik bakida trofozoitler daha net bir sekilde goz-
lemlenmistir (Sekil 1). Boyama yoéntemi ile direkt mikroskobik
bakidan daha az sayida pozitiflik saptanmistir. Parazit varlig ile
cinsiyet, yas gruplar, dis ¢clrigu ve sayisi, sekil bozuklugu, siste-
mik hastaliklar, apse varligi, dis agrisi, eklem problemi ve yirmi yas
disi varligi arasinda istatistiksel yonden anlamli bir iliski buluna-
mazken (p>0.05) (Tablo 1), diseti problemi, dis tasi varligi, sigara
icme ve dis fircalama aliskanligi ve hastanin kontrol amaciyla gelip
gelmemesi yoninden anlamli bir iliski bulunmustur (p<0.05)
(Tablo 2). Oral protozoon saptanan hasta érneklerinde Tech-Lab
Entamoeba Il antijen kiti ile herhangi bir pozitiflik saptanmamistir.
Robinson besiyerine yapilan ekimlerde ise olumlu sonug alinama-
mis ve 6rneklerdeki parazitler kiltirde Gretilememistir.
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Tablo 1. Parazit varligi ile aralarinda anlamli iliski bulunmayan parametreler

Parametre Parazit var Parazit yok Toplam
n % n % n %
Cinsiyet Erkek 20 25.0 60 75.0 80 36.4 x?=0.12
Kadin 38 27.1 102 72.9 140 63.6 p>0.05
Dis Agrisi Var 50 26.7 137 73.3 187 85 x?=0.09
Yok 8 24.2 25 75.8 33 15 p>0.05
Dis Ciirtigii Var 51 25.8 147 74.2 198 90 %?=0.37
Yok 7 31.8 15 68.2 22 10 p>0.05
Apse Var 25.0 27 75.0 36 16.4 x?=0.04
Yok 49 26.6 135 73.4 184 83.6 p>0.05
Sistemik Hast. Var 15 20.8 57 79.2 72 32.7 x?=1.69
Yok 49 26.6 135 73.4 184 83.6 p>0.05
Sekil Bozuklugu Var 24 31.2 53 68.8 77 35 ¥2=1.41
Yok 34 23.8 109 76.2 143 65 p>0.05
Eklem Problemi Var 9 16.4 46 83.6 55 25 x?=3.77
Yok 49 29.7 116 70.3 165 75 p>0.05
Yirmilik Dig Var 14 25.5 41 74.5 55 25 ¥?=0.03
Yok 44 26.7 121 73.3 165 75 p>0.05
Yas Grubu 0-10 - - - - - -
11-20 10 21.3 37 78.7 47 21.3 %2=6.61
21-30 19 333 38 66.6 57 25.9 p>0.05
31-40 16 30.2 37 69.8 53 24.1
41-50 8 29.6 19 70.4 27 12.3
51-60 4 17.4 19 82.6 23 10.5
61+ 1 7.7 12 92.3 13 5.9
Toplam 58 26.4 162 73.6 220 100

Calismada, hastalar on yas araligina gére gruplandirldiginda en
fazla parazit gorilme orani 21-30 yas grubunda saptanmistir.
Ancak 51-60 yas grubuna kadar belirgin bir farkhlik bulunmamig-
tir. 61+ grupta ise tekrar azaldigi belirlenmistir (Sekil 2).

Calismada, dis tasi bulunusu ile parazit varligi arasindaki iligki
belirgin olarak saptanmistir. Parazit saptanan 58 hastanin 46'sinda
dis tasl varligi saptanmistir (x?>=0.12 p<0.05).

TARTISMA

E. gingivalis ve T. tenax kot agiz temizligi nedeniyle disleri cev-
releyen gingival dokuda veya adiz boslugunda sikga gérilebilen
protozoonlardir. T. tenax da tipki E. gingivalis gibi iltihabi cepler-
de ve tonsilla kriptlerinde bulunabilmekte ve pulmoner infeksiyon
olusturabilmektedir (1, 3, 23). Wantland, oral protozoonlarla ilgili
calismalarini 1950li yillardan baglayarak yayinlamistir. Arastirici
farkli calisma gruplarinda oral protozoonlarin yayginhigini %11-66
arasinda bildirmistir (13). Calismalarinda Balamuth’un yumurtali
besiyeri, Dobell ve Laidlaw’in yumurtali besiyerlerini de kullanarak
paraziti saptama sansini %5-10 arttirdigini belirtmistir (13).
Bu calismalarda her iki protozoonun bulunusunun yas ilerledikce
arttigi 30-40 | yaslarda pik yaptigi ancak 60 yasin Gzerinde tekrar

nadir goriulmeye baslandigi belirtilmistir. Arastiriciya gore ileri
yas gruplarinda her ne kadar agiz saghgi bozulsa da bulas riski
azalmaktadir (13). Bu calismada da benzer bir durum saptanmis,
yas ve cinsiyetin oral protozoonlarin agizda yerlesmesinde belir-
leyici olmadigi ortaya konmustur (Tablo 1 ve Sekil 2). Bazi arastir-
malarda da benzer sekilde erkekler ve kadinlar arasinda parazit
gorlilme sikh@inin farkli olmadigr bildirilmistir (3, 15, 20). Ancak
yasin ilerlemesi sonucu agiz hijyenini korumanin glclesmesi
nedeniyle yaslilarda E. gingivalis'e daha sik gozlenebilecegini
bildiren caligmalar da bulunmaktadir (6). Farkh bir calismada ise
parazitlere en sik 5-10 yas grubunda rastlanirken yas ile birlikte
insidansin azaldigi bildirilmistir (14).

E. gingivalis'in neden oldugu doku hasan genellikle maksillanin
etrafiyla sinirl kaldigi ve parazitin dokulara invaze olmadigi ileri
strGlmustar (3, 7). Bununla birlikte T. tenax'in sorumlu tutuldugu
eozinofilik pnémoni olgulari bildirilmistir (25). Parazitin patojenite-
si Uzerine calismalar belli hasta gruplarinda parazitin aranmasi
seklinde yapilmaktadir. Ancak bu calismada, parazit rastlanan kisi-
lerin demografik ve klinik &zellikleri saptanarak, oral protozoon
tespit edilmeyenlerle karsilagtinlmistir. Calisma sonuglan parazitin
dis ¢lrigune, dis agrisina, apseye, eklem problemlerine tek basi-
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Tablo 2. Parazit varligi ile aralarinda anlamli iliski bulunan parametreler

Sekil 1. inceleme yapilan érneklerde saptanan E. gingivalis'ler

na neden olmadidini, ancak patojen bakterilerle birlikte daha
belirgin hastaliklar olusabilecedi fikrini de uyandirmaktadir (26).

E. gingivalis'in agizda yerlesebilmesinde adiz hijyeni en énemli
faktordir (15). Saglikli ve temiz agizlarda parazit kolonize olamaz.
Diglerini duzenli fircalayanlarda, digerlerine gore parazite daha az
rastlandidi bildirilmistir (20). Bu ¢alismada, agdiz hijyeninin bir gds-
tergesi olarak dis tasl, diseti problemi, sigara kullanimi ve dis firca-
lama aliskanligi olmayanlarda parazite daha sik rastlanmistir ve bu
durum agiz temizliginin dnemini vurgulamaktadir. Periodontit ve
gingivit gorilen hastalarda E. gingivalis'e daha sik rastlandigi
bilinmektedir (4, 7, 17, 27). Adizda E. gingivalis’e goére daha az
rastlanan T. tenax icin bu durum cok belirgin degildir (17).

Paraziti belirlemek icin agzin on farkli bélgesinden &rnek alinmasi
gerektigini bildiren ¢alismada, gergek prevalansin da bu sekilde
belirlenebilecedi vurgulanmistir (21). Bu bolgede 1998 ve 2001 yilla-
nnda yapilan calismalarda E. gingivalis gorilme sikhigi sirasiyla
%23.3 ve %34.7 olarak bildirilmistir (15, 19). Bu calismada oral pro-
tozoonlara %26.4 oraninda rastlanirken Gg ¢alisma sonuclan arasin-
da istatistiksel ydnden anlamli bir fark bulunmamaktadir (p>0.05).

Parametre Parazit var Parazit yok Toplam
n % n % n %
Dis Tas! Var 46 40.4 68 59.6 114 51.8 %?=0.12
Yok 12 11.3 94 88.7 106 48.2 p<0.05
Kontrol Bakimi Evet 8 53.3 7 46.7 15 6.8 %x?=6.03
Hayir 50 24.4 155 75.6 205 93.2 p<0.05
Disgeti Problemi Var 48 31.6 104 68.4 152 69 x’= 6.89
Yok 10 14.7 58 85.3 143 31 p<0.05
Sigara Kullanimi Var 31 39.2 48 60.8 79 36 %?=10.52
Yok 27 19.1 114 80.9 141 64 p<0.05
Dis Fircalama Var 15 15.8 80 84.2 95 43.2 x?=9.63
Yok 43 34.4 82 65.6 125 56.8 p<0.05
Toplam 58 26.4 162 73.6 220 100
35
30 W 0-10
5 m 11-20
. r 21-30
20 4 31-40
15 4 41-50
0 ® 5150
8 51-60
57 W61+
0
Parazit gorilme yuzdesi

Sekil 2. Yas gruplarnina goére parazitlerin gérilme yizdelerinin
dagilimi

Agiz yerlesimli protozoonlarnn tanisinda taze preperat, Demirli
Hematoksilen, Papanicolaou, Romanovski boyalar kullanilabilir.
Giemsa uygulama ve maliyet kolayligi nedeniyle en avantajli yon-
tem olarak bildirilmistir (18, 28). GUnimUzde molekdiler teknikler
ile E. gingivalis tanisi yuksek duyarlilikta yapilabilmektedir (9, 29).
Calismada, uyguladigimiz Trichrome boyama ydntemi calismaya
bir arti katmamustir. Ancak alinan érnekler hemen incelenemeye-
cek ise kalici, boyali preparat uygulanmasi gerekli bir yéntemdir.

SONUC

E. gingivalis bu bdlgede yasayanlar insanlarda yaygin olarak
gorlilmektedir. Calisma verilerine gére agiz protozoonlarinin
ozellikle dis tagl ve diseti problemi olanlarda sik gorilmesi bu
hastaliklarla iligkisini ortaya koymaktadir. E. gingivalis ve T. tenax
gibi oral yerlesimli protozoonlar tanida g6z éniine alinmali ve
eliminasyonuna yonelik tedaviler uygulanmalidir.

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar catismasinin sé6z konusu olmadigini
bildirmislerdir.
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Mus’un Haskay Ilgesinde Ev Tozu Akarlarinin Yayihst

Distribution of House Dust Mites in Haskdy Town, Mus

Medeni AYKUT', Hasan YILMAZ?

'Atatiirk Universitesi, Fen Fakiiltesi Biyoloji Bollimii, Zooloji Anabilim Dali, Errzurum
2Yiiziincii Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Van, Turkiye

OZET

Amag: Bu calisma, Mus ili Haskdy ilgesindeki ev tozu akarlarinin yayilisi ve allerjik hastaliklardaki réltinin belirlenmesi amaciyla yapilmistir.
Yéntemler: Calismada 2002 yili Mayis ve Temmuz aylarinda 50'ser evden toz érnekleri alind.

Bulgular: Mayis ayinda toplanan drneklerin 28'i (%56), Temmuz ayinda incelenen 6rneklerin ise 20'si (%40) akar bakimindan pozitif olarak
saptandi. Dermatophagoides pteronyssinus Mayis ayinda %36.34, Temmuz ayinda ise %34.21 oranlariyla en sik rastlanan tir olarak saptan-
mistir. Mayis ayinda Lepidoglyphus destructor %18.18, Cheyletus spp. %6.81, Acarus siro %4.54, Acarus faris %4.54, Acotyleton tjidobas
%4.54, Blomia tjidobas %2.27, Rhizoglyphus robini %2.27 ve Chartoglyphus arcuatus %2.27. Temmuz ayinda ise L. destructor 18.42, Cheyle-
tus spp. %10.52, A. siro %7.89, A. faris %2.63, Allocalvolia habrocytes %5.26, A. tjidobas %5.26 ve R.robini %5.26 oranlarinda bulunmustur.
Calismada allerjik rahatsizligi bulunanlarin evlerinden alinan toz 6rneklerinde akarlara %55.5, rahatsizligi bulunmayanlarin evlerinden alinan
Srneklerde ise %56.25 oranlarinda saptanmustir.

Sonug: Toz akarlarina rastlama orani ile alerjili hastalara rastlama arasinda istatistiksel olarak anlamli bir iliski saptanmadi (p>0.05). Ayrica
calismada akar saptanan toprak ev sayisi diger evlere gore daha yuksekti. (Turkiye Parazitol Derg 2010; 34: 160-3)

Anahtar Sozclikler: Ev tozu akarlar, prevalans, alerji, Haskdy
Gelig Tarihi: 31.07.2010 Kabul Tarihi: 24.11.201

ABSTRACT

Objective: This study was carried out to determine the distribution of house dust mites and the role of the mites on allergic diseases in
Haskoy town, Mus.

Methods: In the study, dust samples were collected from 50 houses in May and July months of 2002 year.

Results: Twenty eight (56%) of 50 mites samples examined in May and 20 (40%) of 50 mites samples examined in July were found positive.
Dermatophagoides pteronyssinus was found to be the predominant species with 36.34% in May and 34.21%in July. Lepidoglyphus destruc-
tor, Cheyletus spp, Acarus spp, Acarus farris, Acotyledon tjidobas, Blomia tjidobas, Rhizoglyphus robini and Chartoglyphus arcuatus had
18.18%, 6.81%, 4.54%, 4.54%, 4.54%, 2.27%, 2.27% and 2.27% percentages in May respectively. On the other hand, L. destructor, Cheyletus
spp, Acarus spp, Acarus farris, Allocalvolia habrocytes, A. tjidobas and R. robini had 18.42%, 10.52%, 7.89%, 2.63%, 5.26%, 5.26% and 5.26%
in July respectively.

Conclusion: Positivity rates of the mites collected from houses of people with allergic disorders was 55.5% while this rate was 56.25% for houses
of those without allergic disorders. No statistical relationship was found between encounter with the mites and the patients with allergy. In ad-
dition, the number of adobes detected dust mites was higher than the other types of houses. (Turkiye Parazitol Derg 2010; 34: 160-3)

Key Words: Dust mites, prevalence, allergy, Haskdy
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Bu arastirma, “Mus ili Haskéy ilgesinde Ev Tozu Akarlarinin Yayilisi” baglikl Yiiksek Lisans tezinden derlenmis olup, XIV. Ulusal
Parazitoloji Kongresinde (18-25 Eyliil 2005, Izmir) sunulmustur.

Yazisma Adresi/Address for Correspondence: Dr. Hasan Yilmaz, Yuzinci Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Van, Turkiye
Tel: +90 432 215 04 70 Faks: +90 432 216 75 19 E-posta: hasanyilmazvan@hotmail.com

doi:10.5152/tpd.2010.04



Turkiye Parazitol Derg
2010; 34: 160-3

Aykut ve ark.
Mus'ta Ev Tozu Akarlari 1 6 1

GiRiS

Arthropod'larin énemli grubunu olusturan Arachnida sinifinin
Acarina takimindaki canlilara akar adi verilmektedir. Ev tozunda
bircok allerjen bulunmaktadir. Bu allerjenlerden en énemlileri ev
tozu akarlandir. insanda allerji ve dermatit nedeni olabilen akarlar
Mesostigmata, Prostigmata ve Astigmata alt takimlarina ait aileler-
de bulunmaktadir (1-4). Astigmata takimina ait Pyroglyphidae
familyasindan ~ Dermatophagoides  pteronyssinus  ve
Dermatophagoides farinae en sik rastlanan akarlardir (2, 3, 5).

Akarlar dinyada yaygin olarak bulunurlar, fakat ylksek sicaklik ve
kurak iklime sahip boélgelerde sayilar azalmaktadir. Ev tozu akarla-
rn esas olarak sicak ve nemli ortamlarda yasarlar. Bu ozelliklerin
hepsi carsaf, yastik, yorgan, battaniye ve halillarda bulundugu icin,
bu yerlerde ¢ok sayida akarlar bulunur. Fakat kiiciik ebatlarindan
dolayi (0,2-0,6 mm) ciplak gozle fark edilmeleri zordur (3, 6, 7).

Ev tozu akarlarinin diski ve organik dékintileri insanda allerjik
reaksiyonlarin olusmasina ve astim ve alerjik rinit gibi atopik has-
taliklarin artmasina sebep olur. Bu akarlar, 6zellikle cocuklarda
astimin basta gelen nedenlerinden biridir (2, 8-11).

Mus'un Haskdy ilcesinde yuritilen bu calismanin amaci, burada
bulunan akar tirlerinin teshisi ve alerji ile iligkisini aragtirmaktir.

GEREC VE YONTEM

Calisma, Mus'un Haskdy ilcesinde 2002 yili Mayis ve Temmuz ayla-
rinda yUrGtilda. Toz drnekleri, ilcenin degisik yerlerinden drnekle-
me usulli ile 50 evden ve farkli ev tipleri gz online alinarak top-
landi. Toz érnekleri alinan evlerin 10'u apartman dairesi, 16'si top-
rak ev, 24'G ise mUstakil betonarme evlerdir. Her bir evin yatak
odalari ya da oturma odalarinin zemininden elektrik stiptirgesiyle
yaklagik 5-20 gr kadar toz ornekleri alinarak, naylon torbalara
konuldu. Akarlarin toz drnekleri icindeki dagiliminda dizensizlik
olabilecegi duslnulerek, odalarin degisik bir¢ok yerinden ve
mUmkin oldugu kadar fazla miktarda 6érnek alindi. Alinan toz
ornekleri bir stizgeg yardimiyla kuru olarak elendi. Elenen érnekler,
doymus tuzlu suda ylzdirme ve laktik asitte ¢oktirme yontemle-
riyle incelendi. Akar tespit edilen toz &rneklerinden elde edilen
akarlar alinarak teshis icin hoyer erigi ile kalici preparatlar haline
getirilip, ilgili kaynaga dayanilarak tir teshisleri yapildi (12).

BULGULAR

Calismada Mayis ve Temmuz aylarinda secilen 50 evden alinan
toz drneklerinin incelenmesinde sirasiyla 28 (%56) ve 20 (%40)
evde akar saptanmistir (Tablo 1).

D. pteronyssinus Mayis ayinda %36.34, Temmuz ayinda ise %34.21
oranlaryla baskin tir olarak saptanmistir. Mayis ayinda L.destruc-
tor %18.18, Cheyletus spp. %6.81, Acarus siro %4.54, Acarus farris
%4.54, Acotyleton tjidobas %4.54, Blomia tjidobas %2.27,
Rhizoglyphus robini %2.27, Chartoglyphus arcuatus %2.27, tanimi
yapilamayan akar 1 %6.80, tanimi yapilamayan akar 2 %4.54, tani-
mi yapilamayan akar 3 %2.27, tanimi yapilamayan akar 4 %2.27,
tanimi yapilamayan akar 5 %2.27 oranlarinda, Temmuz ayinda ise
L. destructor %18.42, Cheyletus spp. %10.52, Acarus siro %7.89,
Acarus faris %2.63, Allocalvolia habrocytes %5.26, Acotyleton tji-
dobas %5.26, Rhizolyphus robini %5.26, tanimi yapilamayan akar 1
%5.26, tanimi yapilamayan akar 2 %2.63, tanimi yapilamayan akar
3 %2.63 oranlarinda bulunmustur (Tablo 2).

Mayis ayinda 10 apartman dairesinden alinan toz &rneginin
dordi (%40), 16 toprak evden alinan toz érnegdinin 10'u (%62.5)
ve 24 mistakil betonarme evden alinan toz drneginin ise 14'G
(%58.3), Temmuz ayinda ise 10 apartman dairesinden alinan toz
orneginin dordi (%40), 16 toprak evden alinan toz 6rneginin
sekizi (%50) ve 24 mustakil betonarme evden alinan toz érneginin
sekizi (%33.3) akar bakimindan pozitif saptanmistir (Tablo 1).

Toz 6rnegdi alinan 18 evde yasayan bireylerde astim, deri kasintisi,
gdzlerde yanma, burun ve g6z kasintisi gibi alerji sikayeti saptan-
di. Alerji sikayeti bulunan bireylerin yasadigi evlerin toz drnekle-
rinin 10'unda (%55.5), herhangi bir alerjik sikayeti bulunmayan
bireylerin evlerinden alinan toz drneklerinin ise 18'inde (%56.25)
akar saptanmis (Tablo 3) olup, akar gérilme sikhidi ile alerji ara-
sinda istatistiksel olarak anlamli bir iligki bulunmadi (p>0.05).

TARTISMA

Gerek dinyada ve gerekse Ulkemizde yaygin olarak bulunan ev
tozu akarlari Uzerine bir¢ok arastirma yapilmis olup, bu arastirma-
larda tirlerin yayilislarinda sicaklik ve nem oranina bagl olarak
degisik oranlar bulunmustur (3, 6, 7). Ev tozu akarlarinin diski ve

Tablo 1. Meskenlerin yapisi ve aylara gore akar gorilme oranlar

Ev tipi Mayis Temmuz
Akar saptanan| % |Akar saptanan, %
ev sayisl ev sayisl

Apartman dairesi 4 40 4 40
(n: 10)

Toprak ev (n: 16) 10 62.5 8 50
Betonarme ev 14 58.3 33.3
(n: 24)

Toplam (n: 50) 28 56 20 40

n: Ornek alinan ev sayisi

Tablo 2. Meskenlerde saptanan akar tirlerinin sayi ve oranlari

Tuirler Mayis Temmuz
Sayi % Sayi %
D. pteronyssinus 16 36.34 13 | 34.21
L. destructor 8 18.18 7 18.42
Cheyletus spp. 3 6.81 4 10.52
Acarus spp. 2 4.54 3 7.89
Acarus faris 2 4.54 1 2.63
Allocalvolia habrocytes - - 2 5.26
Acotyledon tjidobas 2 4.54 2 5.26
Blomia tjidobas 1 2.27 - -
Rhizoglyphus rabini 1 2.27 2 5.26
Chartoglyphus arcuatus 1 2.27 - -
Tanimi yapilamayan akar 1 3 6.8 2 5.26
Tanimi yapilamayan akar 2 2 4.54 1 2.63
Tanimi yapilamayan akar 3 1 2.27 1 2.63
Tanimi yapilamayan akar 4 1 2.27 - -
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Tablo 3. Meskenlerde allerji sikayetine gore akar gérilme oranlar

Akar (+) | Akar (-) [Toplam
Sayi| % |Sayi| %
Allerji sikayeti olanlarin 10 |55.5 | 8 |445| 18
evlerinden alinan toz 6rnekleri
Allerji sikayeti olmayanlarin 18 |56.25| 14 143.75] 32
evlerinden alinan toz érnekleri
Toplam 28 | 56 | 22| 44 50

organik dokuntileri insanda astim ve alerjik rinit gibi atopik hasta-
liklara sebep olur. Bu akarlarin, 6zellikle cocuklarda astimin basta
gelen nedenlerinden biri oldudu bildiriimistir (2, 3, 8, 9, 11).

Colloff (13), Iskogya’nin Glasgow kentinde yaptigi bir calismada
%63.3, Massey ve ark. (14), Hawaii'de yaptiklar bir ¢alismada
%81.9, Montealegre ve ark. (15), Porto Riko'da yaptiklari bir ¢alis-
mada %45.6, Mumcuoglu ve ark. (16), israil'de yaptiklan bir calis-
mada %85.6, Cocero ve ark. (17), Peru'nun baskenti Lima‘da yap-
tiklart bir calismada %15.9, Sun ve ark. (18), Taiwan’da yaptiklari bir
calismada %77, Budak (6), Ege Bolgesi'nde yaptidi bir calismada
%47.5, Budak (5), izmir'de yaptigi diger bir calismada %54.7,
Acican (19), Ankara'da yaptidi bir calismada %41 ve Aycan (20),
Malatya'da yaptigi bir calismada %23.1 oranlarinda D.
pteronyssinus'a rastladiklarini bildirmiglerdir. Bu ¢alismada D.pte-
ronyssinus Mayis ayinda %36.34, Temmuz ayinda ise %34.21 ora-
ninda saptanmis olup, bu tir icin elde edilen oran, daha 6nce
yapilan calismalarda elde edilen oranlardan genellikle daha
disuktir. Bunun nedeni, bu akarlarin Greyip c¢ogalmasinda
Haskoy'tn iklim ozelliklerinin diger yerlere gére daha olumsuz
olmasindan kaynaklanmaktadir. Ancak baskin tir olmasi ve mev-
simsel aktivite ozellikleri gerek yurdumuzda ve gerekse yurt digin-
da yapilan aragtirmalarin sonuglar ile uygunluk géstermektedir.

Acican (19), Ankara'da yaptigi bir ¢alismada %18, Aycan (20)
Malatya'da yaptigi bir calismada %3.30 oranlarinda L. destructor’a
rastladiklarini bildirmisler. Kapaklioglu ve ark. (9), Anadolu’nun
cesitli bolgelerinde yaptiklan ¢alismada L. destructor'un D.
pteronyssinustan sonra ikinci siklikta rastlanan akar tirli oldugu-
nu bildirmislerdir. Bu calismada L. destructor icin tarafimizdan
elde edilen %18.18'lik bulunma orani, Malatya'da yapilan calis-
manin oranindan yiksek ancak; Ankara'da yapilan calismada
elde edilen sonuglara benzemektedir. Bunun en muhtemel
nedeni, Haskdy'lin yine bazi iklim dzelliklerinin Malatya’dan daha
cok Ankara'nin iklim o6zelliklerine yakin olmasidir. Ayrica
Kapaklioglu ve ark. (9)'nin yaptidi calismada L.destructor'un
D. pteronyssinus‘tan sonra en sik rastlanan ikinci tir oldugu bul-
gusunu desteklemektedir.

Budak (6), Ege Bolgesi'nde yaptigi bir calismada 285'i mustakil ey,
225'i apartman dairesi olmak Uzere toplam 510 evden topladid
toz drnegini incelemis ve mustakil ev tozlarinin icerdigi, akar sayi-
st ve zenginliginin apartman dairelerine gére daha fazla oldugunu
bildirmistir. Tarafimizdan yapilan bu calismada da toprak evler en
yUksek oranda akar bulundururken, bunu sirasiyla betonarme
evler ve apartman daireleri izlemis olup, toz érnekleri alinan evle-
rin yapi durumlari ile akar varligi arasindaki iliski anlamli bulun-
mustur (p<0.01). Bu calismada elde edilen sonu¢ Budak'in buldu-
Ju sonugla uyumlu olup, bu durum apartman dairelerindeki

evlerin ylkseklik nedeniyle daha ¢cok giines almalan ve kolay
havalandirlabilir olmalarn ve dizgin ylzeyli olmalar nedeniyle
temizlenmelerinin daha kolay olmasi gibi nedenlerle aciklanabilir.

Aygan (21) tarafindan Sivas'ta yapilan bir calismada alerji sikéyeti
bulunan bireylerin evlerinden alinan toz &rneklerinin %8'i, her-
hangi bir alerjik sikayeti bulunmayan bireylerin evlerinden alinan
toz drneklerinin ise %14'G akar bakimindan pozitif bulunmustur.
Aycan (20) tarafindan Malatya'da yapilan bir calismada ise allerji-
si olan hastalarin ev tozlan %24.46, alerjik sikéyeti olmayan birey-
lerin ev tozlari ise %18.57 oranlarinda akar bakimindan pozitif
bulunmustur. Bu calismada alerjik sikayetleri olan 18 hastanin ev
tozlarinda akar pozitiflik orani %55.5, herhangi bir alerjik sikayeti
olmayan 32 kisinin ev tozlarinda akar pozitiflik orani ise %56.25
olarak saptanmistir. Bu sonug, Aygan (21)'in buldugu sonug ile
uyumlu olup, alerjili bireylerin evleri ile saglikli bireylerin evlerin-
de akar bulunma oranlarindaki fark istatistiksel acidan anlamli
bulunamadigini gostermektedir.

Yapilan bazi ¢alismalarda (22, 23) Der-I ve Der-Il alerjenlerinin
ciftcilerin malzemelerinde, sehir sakinlerinin malzemelerine oran-
la daha yiksek oldugu bildirilmistir. Bu calismada elde edilen
%56 ve %40'lik akar pozitiflik oranlar, Sivas (%18), Malatya
(%23.1) ve Ankara (%29) sehir merkezlerinde yapilan calismalarda
elde edilen oranlardan ylksek olmasi, Radon ve ark.'nin caligma-
sini desteklemektedir.

Bu calismada Mayis ve Temmuz aylarinda toplam 50'ser evden toz
ornedi alinmis olup, Mayis ayinda 50 &émegin 28'inde (%56),
Temmuz ayinda ise 20'sinde (%40) akar saptanmistir. Mayis ile
Temmuz aylan arasinda akarlara rastlama oranlari incelendiginde,
Mayis ayinda istatistiksel olarak anlamli olacak diizeyde daha yik-
sek oranda akarlara rastlanmistir. Bu durum yérenin iklim ozellikleri
ile direkt ilgili olup, Temmuz ayinda nem oraninin diismesi ve kuru
havanin akarlarin yagsam sanslarini zorlastirmasi ile agiklanabilir.

SONUC

1. 1350 metre rakima sahip arastirma bodlgesinde Mayis ayinda
Temmuz ayindan daha yiksek oranda akar saptanmistir.

2. D. pteronyssinus'un baskin tir oldugu belirlenmistir.

3. Ev sayisi bakimindan toprak evlerde akar bulunma oraninin,
betonarme ve apartman dairelerine oranla daha yuksek
oldugu gdzlenmistir.

4. Haskoy'de akar saptanan ev sayisi orani yurdumuzun cesitli
bolgelerinde bulunan oranlardan daha yiksek bulunmustur.

5. Allerji sikayeti olan ve olmayan kisilerin evlerinden alinan toz
orneklerinde, akarlara rastlama orani ile alerji arasinda
anlamli bir iliski saptanmamistir.

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar catismasinin séz konusu olmadigini
bildirmislerdir.
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OZET

Amag: Calismada Devlet Hastanesi'nin Beydagi Kamplsi'nde Demodex tirlerinin toplu yasanilan ve kapali alan olan hastanelerde uzun
stire kalanlarda, gérllme oraninin tespiti, amaglanmustir.

Yéntemler: Hastane calisanlarindan laboratuar calisanlar, mutfak personeli, temizlik iscisi ve hemsirelerde parazit oraninin belirlenmesi icin
Standart yiizeyel deri biyopsisi yontemi ile ylizden &rnek alinmis ve parazitoloji labooratuvarinda incelenmistir.

Bulgular: Alinan 95 6rnegin %74.7'sinde Demodex spp. gorilmustir. Yapilan istatistiki degerlendirmede meslekler, yas ve cinsiyet arasinda
anlamli bir iligki gdzlenmemistir. Ayrica aragtirma kapsamindaki kadinlarin %75.4'Gnin, erkeklerin ise %73.7'sinin Demodex sonucunun pozitif
oldugu gdzlenmistir. Pozitif ¢cikan personelin alinan anemnezlerinde rosesae tanisi aldiklarini ve bazi dénemlerde yizlerinde kaginti ve kizariklik
oldugunu bildirmisler ancak bununla ilgili herhangi bir tahlil yaptirmadiklar, saptanmistir. Parazit bulunanlar ilgili klinige yonlendirilmislerdir.
Sonug: Arastirmada parazitin yiksek bir oranda gérilmesi, Demodex spp. konusunda personelin yeterli bilgisinin olmamasina baglanmistir.
(Turkiye Parazitol Derg 2010; 34: 164-7)

Anahtar Sézciikler: Rosacea, Demodex, Devlet Hastanesi
Gelig Tarihi: 03.03.2010 Kabul Tarihi: 10.11.2010

ABSTRACT

Objective: This study aimed to determine the prevalence of the types of Demodex spp. among workers in hospitals, where people work
collectively in a closed setting for long periods of time.

Methods: In order to determine the parasite prevalence among staff working in the Beydadi State Hospital, including laboratory and kitch-
en staff, cleaning workers and nurses, defined as risk groups by the infection experts and hospital administration, specimens were collected
from their faces using standardized surface skin biopsy (SSSB) and analyzed in parasitology laboratories. Demodex spp. was found in 74.7%
of the 95 specimens. The statistical analysis did not reveal any significant differences by jobs, age and gender variables.

Results: Moreover, it was observed that positivity was 75.4% for women, and 73.7% for men. Demodex spp. positive staff reported in their
histories that they had been diagnosed with rosacea and had pruritus and blushes on their faces from time to time, for which they had not
received any medical analyses. Subjects with Demodex spp. were referred to the relevant clinic.

Conclusion: It was concluded that the high prevalence of the parasite among the hospital staff is associated with inadequate information
about Demodex spp. among the staff. (Turkiye Parazitol Derg 2010; 34: 164-7)
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GiRiS

Demodex enfestasyonunun bitiin diinyada yaygin oldugu, irk ve
cinsiyet farki gostermedigi ancak enfestasyonun yasla dogru
orantili olarak arttigi bildirilmistir (1, 2). Parazitin akne ve diger
seboreik lezyonlardan pigmentasyona neden olabilecegi bildiril-
mistir. Ancak bazi arastirmacilar da non-patojen oldugunu bildir-
mistir (3-6). Toplu yasam yerlerinde Demodex spp. gorilme
oraninda artisin olup olmadidi ile ilgili epidemiyolojik bir ¢alis-
maya rastlaniimamustir.

Calismada Devlet Hastanesi Beydagr Kampusi'nde Demodex
turlerinin toplu yasanilan ve kapali alan olan hastanelerde uzun
stre kalanlarda, gorilme oraninin tespiti, amaclanmustir.

GEREC VE YONTEM

Hastane calisanlarindan parazit oraninin belirlenmesi amaciyla,
laboratuar calisanlar, mutfak personeli, temizlik iscisi ve hemsi-
relerden olusan 95 kisiden Standart yiizeyel deri biyopsisi yonte-
mi (SYDB) ile ylzden &rnek alinmistir. Standart ylzeyel deri
biyopsisi yonteminde hasta sandalyeye oturtulur. Temiz bir Lama
1 damla siyanoakrilat damlatilir. Demodex tirleri agisindan ince-
lenecek yliz camin yapismasini engelleyecek dizeyde yagl ise
alkolle silinir ve kurumasi beklenir. Daha sonra lam temizlenmis
bolgeye yapistirilir. Yaklagik bir dakika sonra lam tek hamlede
kaldirlir. Alinan materyal bekletiimeden, entellan ile kaplanmig
ve 1stk mikroskobunda x10 ve x40 blyitmelerde incelenmistir.

Orneklerin incelemesinde 1cm? deki akar yogunlugu 5 den fazla
ise pozitif olarak degerlendirilmistir. Calismaya katilanlardan
parazite rastlanilanlar ilgili poliklinige yonlendirilmis ve tedavi
sonrasinda kontrol yaptirmalar énerilmistir.

Istatistiksel analizlerde, SPSS 13.0 paket programi kullanilmis,
veriler ortalama, standard sapma, sayi ve ylzde olarak ifade edil-
mis, Chi-square testi kullanilmis ve p<0.05 degeri istatistiksel
olarak anlamli kabul edilmistir.

BULGULAR

Calisma kapsamindaki bireylerin - %60'inin  cinsiyeti kadin,
%56.8'inin 26-35 yas araliginda oldugu calisanlarin %51.6'sinin
hemsire ve %74.7'sinin Demodex gorilme durumunun pozitif
oldugu saptanmistir.

Calisma grubunun yas, cinsiyet ve mesleklerine goére dagilimi
Tablo 1, 2 ve 3'de verilmistir.

Calismada Demodex porzitif olan arastirma grubunun cinsiyete
gore dadiimi Tablo 4'de verilmis, Demodex gorilme durumu-
nun cinsiyete gore iliskisi incelenmis ve kadinlarin %75.4'inde ve
erkeklerin %73.7'sinde porzitiflik gozlenmistir (Resim 1). Cinsiyet
degiskeni ile Demodex gérilme durumu arasinda ise istatistiksel
olarak anlamli bir iliski bulunmamustir (p=0.847, p>0.05).

Calismada Demodex pozitif olan arastirma grubunun meslekleri-
ne gore dagilimi Tablo 5'de verilmistir. Yapilan analizile Demodex
gorlilme durumunun mesleklere gore iliskisi incelenmis, meslek
degiskeni ile Demodex gorilme durumu arasinda da istatistiksel
olarak anlamli bir iliski bulunmamistir (p=0.207, p>0.05).
Arastirma kapsamindaki laboratuarda calisan bireylerde %90.9
Demodex gorilme durumu ise dikkate degerdir.

Tablo 1. Calisanlarin cinsiyete gore dagilimi

Cinsiyet n %
Kadin 57 60.0
Erkek 38 40.0
Toplam 95 100
n=95

Tablo 2. Calisanlarin yas gruplarina gére dagilimi

Yas n %

17 ve alti 0 0

18-25 yas araligi 10 10.5
26-35 yas aralidi 54 56.8
36-45 yas aralid 21 22.1
46-55 yas araligi 10 10.5
56 ve Ustl 0 0

Toplam 95 100
n=95

Tablo 3. Calisanlarin mesleklerine gére dagilimi

Meslek n %
Mutfak 13 13.7
Hemsire 49 51.6
Hizmetli I 11.6
Laboratuar 22 23.2
Toplam 95 100.0
n=95

Calismada Demodex pozitif olan arastirma grubunun yaslara
gore dadilimi Tablo 6'da verilmistir.

Yapilan analiz ile Demodex gérilme durumunun yas gruplarina
gore istatistiksel olarak anlamli bir iligki bulunmamistir (p=0.190,
p>0.05). Ancak arastirma kapsamindaki 17-25 yas grubu ile 46-55
yas grubu bireylerin %90'inin Demodex gdorilme durumu dikkate
deger bir sonugtur.

TARTISMA

insanda nazolabial bélge, kirpik dipleri, cene, alin, dis kulak yolu,
meme ucu, sirt, penis ve kalca gibi vicudun degisik bdlgelerinde
Demodex turlerinin yerlesebildigi bildirilmistir (3, 4, 7, 8) Parazitin
insanlarda yaygin olarak gézlendigi rapor edilmistir (3, 4). Demodex
epidemiyolojisi ile ilgili calismalarda Akdeniz ve ark. (9) diabetik has-
talarda yaptigi bir ¢alismada D. folliculorumun yodunlugu kontrol
grubuna gore anlamli olarak fazla gérilmistir. Yine kronik bébrek
yetmezligi olanlarda Ozcelik ve ark. (10) yaptigi bir calismada, 47
hastanin %12.76'sinda parazite rastlamislardir. Farkli bir calismada da
Ding ve ark. (11) saglikli 613 lise 6grencisinin dis kulak yolu salgilarini
incelemis ve dgrencilerin %11.58'inde Demodex saptamistir.

Turk ve ark. (12) tarafindan 48 saglikh ve 48 blefaritli ve blefaro-
konjonktivitli olmak Gzere toplam 96 kisinin kirpik 6rnekleri ince-
lenmis ve blefaritli 37 hastanin 11'inde (%29.72), blefarokonjonk-
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Tablo 4. Demodex gérilme durumunun cinsiyete gére dagilimi

Demodex Gériilme
Negatif Pozitif Toplam
n % n % n %
Cinsiyet Kadin 14 24.6 43 75.4 47 100.0
Erkek 10 26.3 28 73.7 38 100.0
Toplam 24 253 71 74.7 95 100.0
n=95 X?=0.037* p=0.847**
*Chi-Square Test; ** lliski, Istatistiksel olarak anlamsiz
Tablo 5. Demodex gérilme durumunun mesleklere gére dagilimi
Demodex Gériilme
Negatif Pozitif Toplam
n % % n %
Mutfak 5 38.5 61.5 13 100.0
Meslek Hemsire 14 28.6 35 71.4 49 100.0
Hizmetli 3 27.3 8 72.7 M 100.0
Laboratuar 2 9.1 20 90.9 22 100.0
Toplam 24 253 71 74.7 95 100.0
n=95 X?= 4.554* p=0.207**
*Chi-Square Test; ** iliski, Istatistiksel olarak anlamsiz

Tablo 6. Demodex gérilme durumunun yaslara gére dagilimi

Yas Gruplari| Negatif Pozitif Toplam
n % n % n %

17-25 yas 1 10.0 90.0 10 |100.0
26-35 yas 18 333 36 66.7 54 1100.0
36-45 yas 19.0 17 81.0 21 1100.0
46-55 yas 10.0 9 90.0 10 |100.0
Toplam 24 25.3 71 74.7 95 |100.0
n=95 X2=4.760 p=0.190**
*Chi-Square Test; ** Iliski, istatistiksel olarak anlamsiz

Resim 1. Demodex folliculorum erigkin 100x

tivitli 11 hastanin 1'inde (%9.09) ve 48 saglikli bireyin ikisinde
(%4.16) D. folliculorum saptamiglardir. Calismada alinan 95 érne-
gin %74.7'sinde Demodex spp. gorllmuistir. Yapilan istatistiki
degerlendirmede ise meslekler, yas ve cinsiyet arasinda anlamli
bir iliski gdzlenmemistir. Pozitif ¢cikan personelin alinan anemnez-
lerde rosesae tanisi aldiklan ve bazi dénemlerde ylzlerinde
kasinti ve kizariklik oldugu ancak bununla ilgili herhangi bir tahlil
yaptirmadiklar saptanmistir. Bu durum hastanede c¢alisan perso-
nelin her birinin parazitin bulasimi agisindan benzer risklere sahip
oldugu sekilinde aciklanabilir.

Demodex turlerinin gérilme sikhginin yasgin artmasina paralel
olarak arttigr bildirilmistir. Aycan ve ark. (7) yirmi yas alti grubun-
da %20 ve 21 yas ve Uzerinde ise %53.5 oraninda Demodex
saptamistir. Calismada yas grubu ile parazitin gérilmesi arasinda
anlamli bir iliski gdzlenmemistir. Bu durum calisan personelin
benzer yaslarda olmasindan kaynaklanmis olabilir. Baysal ve
arkadaslan da (13) Demodex spp. bulunmasi ile yas gruplar ara-
sindaki iligkiyi degerlendirdikleri ¢alismada 11-15 yas grubunun
1"'inde (%8.3), 16-20 yas grubunun ise 7'sinde (%12.7) pozitiflik
bulmuslardir. Demodex spp'nin ¢ocuklarda goérilemeyecedi
ergenlikten itibaren artarak ileri yaslarda en yiksek orana ulastigi
belirtilmistir. Yine Kaya ve ark. (14) lisede Yabanci uyruklu olan
yaslarn 15 ile 21 (yas ortalamasi: 17.52+1.36) arasinda degisen,
347 erkek &6grenci incelemis ve 9 (%2.7)'unda Demodex spp.
Saptamiglardir. 19 yas ve Uzeri 6grencilerde parazit gorilme
orani 18 yas alti 6grencilere gére daha ylksek bulunmakla birlik-
te, yas ile parazit gorllmesi arasinda farkin istatistiksel olarak
anlamli olmadigini bildirmiglerdir. Ancak arastirma kapsamindaki
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17-25 yas grubu ve 46-55 yas grubu bireylerin %90'inin Demodex
g6rlilme durumunun pozitif olmasi dikkate deger bir sonugtur.

Arastirmada parazitin ylUksek bir oranda goérilmesi, Demodex
spp. konusunda personelin yeterli bilgisinin olmamasina baglan-
mistir. Bu dogrultuda Demodex spp. konusunda hizmet i¢i egi-
timlerin yapilmasina ve calisanlarin portér taramalarinin yapiima
dénemlerinde Demodex spp. parazitininde arastirlarak pozitif
cikanlarin tedavilerinin yapilmasi ve takibi énerileri sunulmustur.

Cikar Catismasi
Yazarlar, herhangi bir cikar catismasinin s6z konusu olmadigini bildir-
miglerdir.
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Department of Parasitology, Faculty of Veterinary Medicine, Selcuk University, Konya, Turkey

ABSTRACT

Objective: This study was carried out to detect chewing-lice found on some birds in Turkey.

Methods: For this aim, a Eurasian collared dove (Streptopelia decaocto), a budgerigar (Melopsittacus undulatus) and a marbled duck (Mar-
maronetta angustirostris) were examined for the louse.

Results: Columbicola bacillus (Giebel, 1866) was found on a Eurasian collared dove (Streptopelia decaocto), Afrimenopon waar (Eichler,
1947) on a budgerigar (Melopsittacus undulatus) and Anatoecus icterodes (Nitzsch, 1818) on a marbled duck (Marmaronetta angustirostris).
Conclusion: All three louse species were recorded for the first time in Turkey. Anatoecus icterodes was reported for the first time from
marbled duck in the worldwide. Therefore, marbled duck is a new host for Anatoecus icterodes. (Turkiye Parazitol Derg 2010; 34: 168-73)

Key Words: Phthiraptera, Columbicola columbae, Afrimenopon waar, Anatoecus icterodes, Turkey
Received: 26.05.2010 Accepted: 17.08.2010

OZET

Amag: Bu arastirma bazi kuslarda bulunan bit tirlerini belirlemek icin yapilmistir.

Yéntemler: Bu amacla bir adet Kumru (Streptopelia decaocto), bir adet Muhabbet Kusu (Melopsittacus undulatus) ve bir adet Yaz Ordegi
(Marmaronetta angustirostris) bit yoninden incelenmistir.

Bulgular: Kumru (Streptopelia decaocto)'da Columbicola bacillus (Giebel, 1866), Muhabbet Kusu (Melopsittacus undulatus)'nda Afrimeno-
pon waar (Eichler, 1947) Yaz Ordegi (Marmaronetta angustirostris)'nde ise Anatoecus icterodes (Nitzsch, 1818)'e rastlanmistir.

Sonug: Bu tirlerin ¢l de Turkiye'den ilk kez bildirilmis, Anatoecus icterodes ise yaz érdedinden diinyada ilk kez rapor edilmistir.

(Turkiye Parazitol Derg 2010; 34: 168-73)

Anahtar Sézciikler: Phthiraptera, Columbicola bacillus, Afrimenopon waar, Anatoecus icterodes, Turkiye
Gelig Tarihi: 26.05.2010 Kabul Tarihi: 17.08.2010

INTRODUCTION

Only a few studies have been conducted on the Phthiraptera
fauna of birds in Turkey (1-19). Because of this, the number
of louse species recorded from birds in Turkey is limited.
Three budgerigars had been examined for the louse up to
this study (5), but no louse specimen was found on the birds.
On the other hand, there was no study related to louse spe-
cies occurring on Eurasian collared dove and marbled duck
in Turkey. This study was carried out to detect the louse spe-
cies of these birds.

MATERIALS AND METHODS

One marbled duck (Marmaronetta angustirostris), one
Eurasian collared dove (Streptopelia decaocto) and one
budgerigar (Melopsittacus undulatus) were examined for
the louse. The marbled duck was killed by a car collision.
The Eurasian collared dove and budgerigar, which were
brought for treatment to the Veterinary Faculty of Selcuk
University, were found to be infested with louse. Two lice
specimens from the marbled duck, one from the dove and
four from the budgerigar were collected. They were pre-

This paper presented as a poster presentation in Fourth International Conference of Phthiraptera (ICP4, June 13-18, 2010, Urgiip, Turkey)
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served in 70% alcohol, cleared in KOH 10%, washed with dis-
tilled water and stored in alcohol series 70%, 80%, 20% and 99%
in four consecutive days, respectively. They were mounted on
slides in Canada balsam and examined by a light microscope.

RESULTS

The lice specimens were identified as Anatoecus icterodes (Nitzsch,
1818) from the marbled duck, Columbicola bacillus (Giebel, 1866)
from the Eurasian collared dove and Afrimenopon waar (Eichler,
1947) from thebudgerigar. All three species as well as the genera
Anatoecus and Afrimenopon were recorded for the first time for
the Phthiraptera fauna of Turkey. In addition, Anatoecus icterodes
was recorded on a marbled duck for the first time.

Anatoecus icterodes (Nitzsch, 1818)
Material examined: 1 @ 1 3

Female: The head is sub-conical, slightly more broad than long,
the preocular region is narrowed, temples very wide. The hyaline
membrane is concave anteriorly; dorsal anterior plate is glass-
shaped, wide and shallow anterior is narrowed medially,, rela-
tively long, slender and rounded posteriorly. The trabecula is
oval proximallly; antenna have five segments, the first segment
is wider and the second longer than the others. Temple has one
long seta and four spines; occipital bands are parallel; gular
plate is sub-pentagonal (Fig. 1).

Prothorax is quadrangular, slightly broad posteriorly, longer than
wide. Pterothorax is prominent laterally; convex posteriorly, and
the posterolateral margin has one spin-like seta and 6 long setae
on each side.

Figure 1. Anatoecus icterodes, female in ventral view, original

Abdomen is short, broad and rounded, slightly wider than the
head. Paratergal plates are chitinized well. Segment | is well devel-
oped and notched anteromedially. Segments I-VII have one long
seta in the posteroventral margin on each side. Lateral sides of
segments VI-VIIl have two long setae. Segment IX has two long
and one short seta on the posterior margin. There are two clusters
composed of two setae each, one short and one long.

Male: Similar to the female, but is slightly shorter. Abdominal
tergites II-V are divided medially (Fig. 2). Genitalia: Basal plate is
short and broad, parameres are relatively longer and enclosed
proximally, penis is short. There is a well-developed horizontal
band, curved posteriorly on each side. There is a vase-shaped
pigmented area, oval, well-developed, concave anteriorly, edges
extend to the anterior of segment VI.

Some measurements of Anatoecus icterodes were given in Table 1.

Figure 2. Anatoecus icterodes, male in ventral view, original

Table 1. Some dimensions of Anatoecus icterodes (in mm
except HI)

Female (n: 1) Male (n: 1)

HL 0.53 0.47

HW 0.55 0.44

HI 0.95 1.08

TL 0.37 0.35

™ 0.44 0.38

AL 0.81 0.68

AW 0.69 0.61

Tot L 1.68 1.40
Abbreviations for measurements are: HL: Head Length; HW: Head Width in tem-
ples; HI: Head Index; TL: Thoracic Length; TW: Thoracic Width; AL: Abdominal
Length; AW: Abdominal Width; Tot L: Total Length
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Afrimenopon waar (Eichler, 1947)
Material examined: 1 9 3 6\6\

Female: Is relatively small, 1.5 mm (Fig. 3). Head is rounded in the
anterior margin; temples rounded posteriorly; antennae are four
segmented; preocular and occipital nodi moderately developed;
occipital margin is slightly concave. Gular plate simple, pentago-
nal, narrowed anteriorly; gular plate has 4+4 setae on each side.

Prothorax is broad anteriorly; narrowed posteriorly. Prosternal
plate is weakly developed, only the posterior part is evident.
Mesosternal plate is moderately long, slender and with one seta.
Metastenal plate has two setae.

Abdomen is 1,5-2 times longer than the width. Abdominal ster-
nite Il has two ctenidia on each side. Segments VII-IX are
weakly developed. Posterior margin is rounded. Dorsal anal
fringe possess 38 setae. Chaetotaxy was not examined well due
to a lot of setae being broken, especially on the abdomen.

Male: Similar to, but smaller than the female, (Fig. 4). Head
rounded anteriorly, three setae, one of them short and the others
very long on the posterolateral margin of the head. Sitophore
sclerite of hypopharynx weakly developed (Fig. 5). Six long and
two short setae are on each side of the posterolateral margin of
the prothorax. Posterolateral margin of the metathorax has six
medium long setae on each side. Metathorax has four short setae
medioanteriorly. They extend to the posterior margin of abdomi-
nal segment |. Mesosternal and metasternal plates have five or six
setae. Venter of third femur has two ctenidia. Tergocentral setae
as: 1, 12-15; 1l, 14-16; W, 14-17; IV, 15-17; V, 15-18; VI, 13-14; VII,
11-14; VIlI, 9-11. Genitalia: Basal apodeme narrow, parameres
straight and slender, penis short, stout, rounded and slightly con-
cave posteriorly, genital sac spinous.

Some measurements of Afrimenopon waar were given in Table 2.
Columbicola bacillus (Giebel, 1866)

Material examined: 1 9

Body is long and slender (Fig. 6). Head is very long and slender

posteriorly. Dorsal anterior plate relatively narrowed and 0,147

Table 2. Some dimensions of Afrimenopon waar (in mm, except HI)

Female (n:1) Male (n:3)

Min. Max. Av.
HL 0.32 0.31 0.32 0.32
HW 0.38 0.36 0.39 0.37
HI 0.84 0.83 0.94 0.88
TL 0.37 0.33 0.36 0.34
™ 0.39 0.31 0.34 0.32
AL 0.81 0.59 0.80 0.70
AW 0.53 0.40 0.42 0.41
Tot L 1.43 1.17 1.45 1.31
Abbreviations for measurements are: HL: Head Length; HW: Head Width in tem-
ples; HI: Head Index; TL: Thoracic Length; TW: Thoracic Width; AL: Abdominal
Length; AW: Abdominal Width; Tot L: Total Length

wrl 00S

Figure 3. Afrimenopon waar, female in ventral view, original

wrl 00g

i

]

Figure 4. Afrimenopon waar, male in ventral view, original
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Figure 5. Afrimenopon waar, male head, original

500 pm

Figure 6. Columbicola bacillus, female, original

s | N
Figure 7. Columbicola bacillus, female head, original

mm wide (Fig. 7). Antenna with five segments; second is clearly
longer than the others. Prothorax is slightly wider than long, while
the pterothorax is longer than wide. There are very long two setae
on each sides of the postero-lateral margin. Abdominal segments
are weakly chitinized, pleural plates slender. A few setae are on all
segments. There are four tergocentral setae, two anteriorly and
close to the median line and the others close to the lateral margin
and posteriorly on segments II-VIII. Ventral terminalia with 9 short
setae are aligned along the sides of the median pigmented area
(Fig. 8). Measurements of C.bacillus: HL 0,65; HW 0,28; HI 2,36; TL
0,42; TW 0,28; AL 1,73; AW 0,50; Total L 2,80.

DISCUSSION

A limited number of studies have been done on the Phthiraptera
fauna of the birds in Turkey (1-15). In studies of the chewing lice
on ducks (Anatidae) in Turkey (2, 5, 11, 19), Anaticola anseris
(Linn, 1758) (=Esthiopterum anseris) was reported on domestic
and wild geese (2, 19), Anaticola crassicornis (Scopoli, 1763)
(=Esthiopterum crassicorne) and Holomenopon obscurum
(Piaget, 1880) (=Menopon obscurum) was reported on various
duck species (19). In Konya Zoo, some waterfowl (Anseriformes)
such as the White-fronted Goose (Anser albifrons), Mallard (Anas
platyrhynchos), Eurasian Wigeon (Anas penelope), Ruddy
Shelduck (Tadorna ferruginea), Mute Swan (Cygnus olor) and
Black Swan (Cygnus atratus) were examined, but no chewing lice
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Figure 8. Columbicola bacillus, female, subgenital plate, original

were found (11). In this study, two specimens were obtained from
the marbled duck (Marmaronetta angustirostris) and they were
identified as Anatoecus icterodes (Nitzsch, 1818). The genus
Anatoecus is a distinctive genus, characterised by the features of
the head, chaetotaxy of the prothorax and other morphological
characters. It has been reported on ducks, geese, and flamingos
in the Afrotropical Region (20). Two lice species; A. dentatus and
A. icterodes were found in the genus Anatoecus in Europe (21).
Morphological characters of A. icterodes and/or A. dentatus
were investigated in detail by some authors (20-26). This species
is distinguished from A. dentatus (Scopoli, 1763) by the absence
of the "effractor” in the male genitalia (20, 21, 25). In this study,
no "effractor” was observed in the genitalia of the male speci-
men of Anatoecus. Other characters of the male genitalia were
very similar to the figures in Clay and Hopkins (1960, text-figures
59-61; Plate 2, Fig.39) (21). A. icterodes has been reported as a
cosmopolitan species occurring on various host species in the
family Anatidae (25-27), but had not been previously reported on
the marbled duck. Therefore, the marbled duck is a new host for
A. icterodes.

The genus Afrimenopon, with one known species, Afrimenopon
waar (Eichler, 1947), is not common. A. waar was originally
described from the rosy-faced lovebird (Agapornis roseicollis)
and named Franciscoloa waar by Eichler (28-31). However, due
to the inadequacy of the original description of Franciscoloa
waar (Eichler, 1947), Price (28) established the genus Afrimenopon

and included that species in the genus Afrimenopon. Sychra et
al. (31) recorded this species on a captive budgerigar
(Melopsittacus undulatus) and reported this species for the first
time from Karachi, Pakistan. Formerly, Dik (5) investigated three
budgerigars in Turkey, but did not find any louse specimen on
the birds. Sychra et al. (31) reported that there were some slight
differences between their specimen and Price’s. In this study,
almost all the morphological characters of our specimens were
identical to those of Price (28) and Sychra et al. (31). However,
almost all the dimensions examined in the study, except head
length, were smaller than those examined by Price (28) and
closer to those examined by Sychra et al. (31).

No study have been done on the chewing lice of Eurasian col-
lared dove (Streptotelia decaocto) in Turkey while a few studies
were done on the chewing lice of rock pigeon (Columba livia) in
Turkey (14, 15, 18, 19). Columbicola bacillus has been recorded
on Streptopelia decaocto worldwide (32-36). Clayton and Price
(34) reported that C. bacillus is very similar to C. columbae, but
differs from that species in having some measurements that are
smaller, fewer setae (7-12) on the sub-genital plate in females
and differences in some details of the male genitalia. Adams
et al. (32) stated that C. bacillus differs from C. columbae due to
greater head index, narrower dorsal anterior plate (0,118-0,147
mm), and fewer setae on the sub-genital plate in females. In this
study, only one female C. bacillus was collected from a Eurasian
collared dove. The width of the dorsal anterior plate was 0,147
mm, head index was 2.36, and ventral terminalia had 9 short
setae aligned along the sides of the median pigmented area.
These features are identical for C. bacillus.

CONCLUSION

Anatoecus icterodes, Afrimenopon waar, Columbicola bacillus,
and the genera Anatoecus and Afrimenopon were recorded for
the first time in Turkey. Also for the first time, the marbled duck
was discovered to be a host for A. icterodes.

Acknowledgements

The author thanks Dr. R.C. Dalgleish for help about the confirma-
tion of the identification of the marbled duck and comments for
Anatoecus icterodes. | also thank Dr. Cagan Sekercioglu for
identification of the marbled duck.

Conflict of Interest
No conflict of interest was declared by the author.

REFERENCES

1. Aksin N. Elazi§ yoresi yabani kekliklerde bulunan Mallophaga tirleri.
Turk J Vet Anim Sci 2003; 27: 559-65.

2. Aksin N. Elazi§ ydresinde yabani kazlarda bit enfestasyonu. Turk J
Vet. Anim Sci 2004; 28: 87-90.

3. Dik B. Mallophaga species on long-legged buzzards (Buteo rufinus).
New records from Turkey. Turkiye Parazitol Derg. 2006; 30: 226-230.

4. DikB. Turkiye'de, Cobanaldatanlarda (Caprimulgus europaeus L.)'da
ilk Mulcticola hypoleucus (Denny, 1842) (Phthiraptera: Ischnocera)
olgusu. Turkiye Parazitol Derg. 2009; 33: 212-4.

5. Dik B. Turkiye'deki Evcil ve Yabani Kanatlilarda Bulunan Cigneyici Bit
(Phthiraptera) Turleri. Turkiye Parazitol Derg. 2010; 34: 55-60.

6. Dik B, Aydenizéz Ozkayhan M. Mallophaga species on long-
legged buzzards (Buteo rufinus) in Turkey. Turkiye Parazitol Derg.
2007; 31: 298-301.



Turkiye Parazitol Derg
2010; 34: 168-73

Dik B.
New Chewing Lice Species in Different Birds

173

20.

21.

Dik B, Uslu U. Konya'da Halkali stltnlerde (Phasianus colchicus) Cu-
clotogaster heterographus (Mallophaga: Lipeuridae) enfestasyonu.
Turkiye Parazitol Derg. 2006; 30: 125-7.

Dik B, Uslu U. Beyaz Leyleklerde (Ciconia ciconia Linnaeus, 1758)
gorllen Mallophaga (Insecta) tirleri. Turkiye Parazitol Derg. 2006;
30: 220-5.

Dik B, Uslu U. Turkiye'de bir Puhu'da (Bubo bubo interpositus)
Strigiphilus strigis (Mallophaga: Philopteridae). Turkiye Parazitol
Derg, 2007; 31: 69-71.

Dik B, Uslu U. Turkiye'de, Beyaz Pelikanlarda (Pelecanus onocrotalus,
Linneaus) gérilen Mallophaga tlrleri. Tlrkiye Parazitol Derg, 2008;
32:71-6.

Dik B, Uslu U. Konya Hayvanat Bahgesi'ndeki Kanatli Hayvanlarda
Gorilen Cigneyici Bit (Phthiraptera: Amblycera, Ischnocera) Turleri.
Turkiye Parazitol Derg. 2009; 33: 43-9.

Dik B, Yamag E. Turkiye'de bir Kara Akbaba’'da (Aegypius monachus
L) ilk Colpocephalum trachelioti (Amblycera: Menoponidae).
Turkiye Parazitol Derg. 2008; 32: 149-52.

Dik B., Uslu U., Derinbay Ekici O., Isik N. Tirkiye'de, sigirciklarda
(Sturnus  vulgaris, L) gorilen bit (Phthiraptera; Ischnocera,
Amblycera) tlrleri. Turkiye Parazitol Derg. 2009; 33: 316-20.

Gicik Y. Ankara ve cevresinde yaban glvercinlerde ektoparazitler.
Kafkas Univ Vet Fak Derg. 1999; 5: 71-4.

Gulanber A, Tlzer E, Cetinkaya, H. A survey on lice infestations of
pigeons in istanbul, Turkey. istanbul Univ Vet Fak Derg. 2002; 28:
231-4.

Giilanber A, Kaya U, Vaassen EWAM, Yavuz E. Chewing-lice on long-
legged Buzzard. Indian Vet J 2006; 83: 1238-9.

Guralp N, Mayilmayil A. Samsun’da Siiltinlerde (Phasianus colchicus)
Gérilen Sekal Trichostrongylose ile Mallophaga Enfeksiyonlarinin
Etken ve Sagaltimlar. Ankara Univ Vet Fak Derg, 1971; 18: 271-5.
Kéroglu E, Simsek S. Elazig yoéresi glvercinlerinde (Columba livia)
bulunan ektoparazitler ve yayilis oranlari. F U Saglik Bil Derg, 2001;
15:195-8.

Merdivenci A. Turkiye'nin  Entomolojik Cografyasi. Turkiye'nin
Parazitolojik Cografyasi, Unat EK, Yasarol S, Merdivenci A (Ed.), Ege
Universitesi Matbaasi, izmir. p.1965: 114-52.

Ledger JA. The Arthropod Parasites of Vertebrates in Africa South
of the Sahara. Volume V. Phthiraptera (Insecta). Publications of the
South African Institute for Medical Research. 1980; 56: 1-327.

Clay T, Hopkins GHE. The early literature on Mallophaga (Part IV,
1787-1818). Bull Br Mus nat Hist (Ent) 1960; 9: 1-61.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

Cummings BF. Studies on the Anoplura and Mallophaga, being a
report on the collection from mammals and birds in the Society’s
gardens. Part Il. Proc Zool Soc Lond 1916; 643-93.

Eichler W. Mallophagen-Synopsis. VIII. Genus Anatoecus. Tijdschr v
Entomologie, Deel 1946; 87:74-6.

Eichler W. Anatoecus icterodes zlotorzycka nom.nov. Mallophago-
rum. Angew Parasitol, 1976; 17: 227-8.

Kéler Sv. Uber die dualistiche differenzierung der Gattung Anatoecus
Cummings (Mallophaga). Z Parasitenkde, 1960; 20: 207-316.

Séguy E. Faune de France, 43. Insectes Ectoparasites (Mallophages,
Anoploures, Siphonaptéres). Paris, 1944: 684 pp.

Zlotorzycka J. Studien an den mitteleuropaischen Arten der Gattung
Anatoecus Cumm. (Esthiopteridae, Mallophaga). Polskie Pismo
Entomologiczne, 1970; 40: 7-67.

Price RD. A new Genus Afrimenopon for Franciscoloa waar Eichler
(Mallophaga: Menoponidae). J Kansas Entomol Soc, 1970; 43: 372-7.
Price RD, Beer JR. A review of the genus Franciscoloa Conci
(Mallophaga: Menoponidae). Pacific Insects, 1966; 8: 633-48.

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

Sychra O, Naz S, Rizvi SA. New record of Afrimenopon waar (Eichler)
(Phthiraptera: Menoponidae) from budgerigar Melopsittacus
undulatus (Psittaciformes: Psittacidae) from Karachi, Pakistan.
Parasitol Res 2007; 101: 505-9.

Adams RJ, Price RD, Clayton DH. Taxonomic revision of Old World
members of the feather louse genus Columbicola (Phthiraptera:
Ischnocera), including description of eight new species. J Nat Hist
2005; 39: 3545-618.

Bush SE, Price RD, Clayton DH. Descriptions of eight new species of
feather lice in the genus Columbicola (Phthiraptera: Philopteridae),
with a comprehensive world checklist. J Parasitol 2009; 95: 286-94.
Clayton DH, Price RD. Taxonomy of New World Columbicola (Phthi-
raptera. Philopteridae) from the Columbiformes (Aves), with descrip-
tions of five new species. Ann Entomol Soc Am 1999; 92: 675-85.
Eichler W. Die Mallophagengattung Columbicola Ewing. I. Teil: Die
Arten der Gattung Columbicola. Sitz Gesell Naturforsch Freunde su
Berlin 1942; 1941: 270-88.

Eichler W. Mallophagen-Synopsis. XXI. Genus Columbicola. Zool
Anz 1952; 148: 346-56.



17 4 Original Investigation / Ozgiin Arastirma

Chewing Lice (Phthiraptera) Species on Wild Birds in Cappadocia
Region, Turkey

Turkiye’nin Kapadokya Bolgesi’ndeki Yabani Kuslarda Bulunan Cigneyici Bit (Phthiraptera) Turleri

Abdullah INCI', Bilal DiK?, Murat KIBAR?, Alparslan YILDIRIM', Onder DUZLU’

' Department of Parasitology, Faculty of Veterinary Medicine, Erciyes University, Kayseri
2Department of Parasitology, Faculty of Veterinary Medicine, Selcuk University, Konya
3Department of Surgery, Faculty of Veterinary Medicine, Erciyes University, Kayseri, Turkey

ABSTRACT

Objective: This study was performed on 70 injured wild birds belonging to 7 different species in the Cappadocia region between 2005 and
2009. All birds were inspected for ectoparasites and 29 of 70 (41.4%) birds were found to be infested by at least one chewing louse species.
Methods: All lice were cleared in 10% KOH, mounted in Canada balsam on slides and identified under a light microscope.

Results: The lice were identified as Laemobothrion maximum, Craspedorrhynchus platystomus, Degeeriella fulva and Colpocephalum na-
num from the long-legged buzzards (Buteo rufinus), as C. platystomus, L. maximum, D. fulva and C. nanum from the common buzzards (Buteo
buteo), as D. fulva and Colpocephalum sp. from the honey buzzard (Pernis apivorus), as Colpocephalum milvi and L. maximum from the
black kites (Milvus migrans), as Strigiphilus barbatus from the long-eared owl (Asio otus), as Comatomenapon elongatum from the great
egret (Egretta alba) and as Colpocephalum zebra from the white stork (Ciconia ciconia).

Conclusion: Honey buzzard was found as a new host for Degeeriella fulva and Colpocephalum sp. and these lice were recorded for the first
time in this study. Colpocephalum milvi from the black kite and Comatomenapon elongatum from the great egret have been reported for
the first time with this study in Turkey. (Turkiye Parazitol Derg 2010; 34: 174-8)

Key Words: Chewing lice, wild birds, Cappadocia, Turkey
Received: 07.09.2010 Accepted: 01.12.2010

OZET

Amag: Bu calisma, 2005-2009 yillar arasinda Kapadokya Bélgesi'nde bulunan 7 farkli tire ait 70 yabani yarali kus Gzerinde yapilmistir.
Yéntemler: Bitln kuslar ektoparazit ydniinden muayene edilmis ve 70 kustan 29'unun (%41.4) en az bir ¢igneyici bit tiri ile enfeste oldugu
saptanmistir. Toplanan bit 6rnekleri %10'luk KOH ile saydamlastirildiktan sonra Kanada balsami ile lam Gzerine yapistinimis ve isik mikrosko-
bu altinda teshis edilmistir.

Bulgular: Kizil sahinden toplanan bitler Laemobothrion maximum, Craspedorrhynchus platystomus, Degeeriella fulva ve Colpocephalum
nanum, sahinden toplananlar C. platystomus, L. maximum, D. fulva ve C. nanum, ari sahininden toplananlar D. fulva ve Colpocephalum sp.,
kara caylaktan toplananlar Colpocephalum milvi ve L. maximum, uzun kulakli orman baykusundan toplanan Strigiphilus barbatus, beyaz
balikgildan toplanan Comatomenapon elongatum ve beyaz leylekten toplanan bit ise Colpocephalum zebra olarak teshis edilmistir.
Sonug: Ari sahininin Degeeriella fulva ve Colpocephalum sp. igin yeni bir konak oldugu belirlenmis ve ari sahinindeki bu bit tirleri ilk defa bu
calisma ile kayit altina alinmistir. Kara ¢aylaktan toplanan Colpocephalum milvi ve beyaz balik¢ildan toplanan Comatomenapon elongatum
Turkiye'den ilk kez bu ¢alisma ile bildirilmektedir. (Turkiye Parazitol Derg 2010; 34: 174-8)
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INTRODUCTION

It is generally accepted that lice (Phthiraptera parasitic lice,
Hemimetabola) are derived from the insect order Psocoptera
(the so-called book lice or bark lice), and it is speculated that
their origin was between the Late Carboniferous and the end of
the Cretaceous era, 66-320 million years ago. The order
Phthiraptera comprises four suborders, three of which
(Amblycera, Ischnocera, and Rhynchophthirina) are known as
chewing or biting lice and the fourth (the Anoplura) as sucking
lice. Chewing lice (Phthiraptera: Amblycera, Ishnocera) are per-
manent obligate ectoparasites and are distributed worldwide
throughout most bird families (1). Chewing lice have mandibu-
late mouthparts and have probably evolved on birds. They are
thought to have fed initially on skin and feathers, with some
groups ultimately expanding their diets to include tissue fluids
and blood. Some chewing lice eventually made a transition from
birds to mammals and some Ricinidae (Amblycera) have mouth-
parts adapted to pierce host skin (2). Living mainly on the skin,
amblyceran lice may cause irritation of the skin, restlessness,
overall weakening and cessation of feeding, loss of weight, infe-
rior laying capacity, and skin lesions that may become sites of
secondary infection (3, 4). Chewing lice living on feathers, such
as ischnocerans, although causing damage to feathers, affect
their hosts much less than do amblycerans (1). With regard to the
economic importance of chewing lice on poultry, various aspects
of their biology have been studied, such as distribution on the
host body, population dynamics, geographical distribution or
economic damage (5, 6).

The order Phthiraptera has nearly 5000 species in some 28 fami-
lies and moreover, those lice have been reported from birds (7).
The current knowledge on the louse fauna of birds and mam-
mals in Turkey is quite incomplete. Up to today, a total of 109
species belonging to 50 genera of lice have been recorded from
animals and humans, based on the morphological identification
of these parasites. Eighty two louse species belonging to 37
genera in three families have been reported from birds in Turkey,
although there are only a few studies (8-12). Eleven louse species
belonging to 11 genera and 67 species belonging to 32 genera
have been reported from poultry (3, 13, 14) and wild birds (8, 9,
11, 15-30), respectively.

The objective of this study was to identify louse species collected
from injured wild birds found in the Cappadocia region.

MATERIAL AND METHODS

Between 2005 and 2009, 70 wounded wild birds including 39
long-legged buzzards (Buteo rufinus), 14 common buzzards
(Buteo buteo), 7 black kites (Milvus migrans), 4 eagle-owls (Bubo
bubo), 3 great egrets (Egretta alba), 1 honey buzzard (Pernis
apivorus), 1 long-eared owl (Asio otus) and 1 white stork (Ciconia
ciconia) which were found around the Cappadocia region were
transferred to the surgery clinic of the Faculty of Veterinary
Medicine, Erciyes University. All birds were inspected for ecto-
parasites. The manually collected lice from infested birds were
transferred to vials with 70% ethyl alcohol and stored in the labo-
ratory until the microscopic examination. At the same time the
protocols for each bird species and the collected lice from all

infested birds were recorded. The louse specimens were cleared
in 10% KOH, mounted in Canada balsam on slides and identified
under a light microscope.

RESULTS

During the clinical examination, a total of 65 (35 females, 23
males and 7 nymphs) louse species were found in 29 of 70
(41.4%) birds (9 Long-legged Buzzards, 14 Common Buzzards, 2
Black Kites, 1 Great Egret, 1 Honey Buzzard, 1 Long-eared Owl
and 1 White Stork). The identified louse species and their hosts
were shown in Table 1. The distributions of louse species around
the Cappadocia region are shown in Figure 1.

As seen in Table 1, the most prevalent louse species was determined
as Degeeriella fulva (Figure 2A) at an incidence of 41.5%, and this
rate was followed by Laemobothrion maximum (Figure 2B) 20.0%,
Colpocephalum nanum (Figure 2C) 16.9%, Craspedorrhynchus plat-
ystomus (Figure 2D) 13.8% and the rest [Colpocephalum milvi
(Figure 2E), Colpocephalum zebra (Figure 2F), Strigiphilus barbatus
(Figure 2G) and Comatomenapon elongatum (Figure 2H),
Colpocephalum sp. (Figure 21, 2J)] with 1.5%.

DISCUSSION

There are few studies on the louse species of wild birds in Turkey.
The louse species collected from wild birds in Turkey are also
limited (19). Up to the present, 3 louse species on wild
partridges (15), 1 on the wild geese (16), 5 on the long-legged
buzzards (Buteo rufinus) (17), 4 on the white stork (Ciconia cico-
nia) (22), 1 on the Eurasian eagle owl (Bubo bubo) (24), 2 on the
ring-necked pheasants (Phasianus colchicus) (23, 29), 4 on the
starlings (Sturnus vulgaris) (28), 1 on the nightjars (Caprimulgus
europaeus) (18), 1 on the black vulture (Aegypius monachus) (27),
20 on the shorebirds (Chlidonias leucopterus, Gallinago gallina-
go, Tringa glareola, Calidris minuta, Calidris alpina, Calidris tem-
minckii, Philomashus pugnax) (10), 1 on the dove (Streptopelia
decaocto) (20), 1 on the budgerigar (Melopsittacus undulatus)
(20), 1 on the marbled duck (Marmaronetta angustirostris) (20), 3
on the mallards (Anas platyrhynchos) (8), 3 on the wild quails
(Coturnix coturnix) () and 1 on the red-backed shrikes (Lanius
collurio) (11) were reported from wild birds in Turkey. In addition,
25 birds belonging to 15 different species at the zoo in Konya
were inspected for the presence of chewing-lice and 3 long-
legged buzzards (Buteo rufinus), 1 imperial eagle (Aquila heliaca)
and 1 marsh harrier (Circus aeruginosus) were found to be
infested by chewing-lice. Craspedorrhynchus fraterculus (Eichler
& Zlotorzycka, 1975), Degeeriella aquilarum (Eichler, 1943) and
Colpocephalum impressum (Rudow, 1866) on the imperial eagle;
and Degeeriella fusca (Denny, 1842) on the mars harrier were
found for the first time in Turkey (25).

In the previous studies on long-legged buzzards (Buteo rufinus) in
Turkey (17, 25, 26, 29), L.maximum, C. nanum, Colpocephalum sp.,
D. fulva and C. platystomus were detected. In the present study,
long-legged buzzards were found to be infested with L. maxi-
mum, C. platystomus, D. fulva and C. nanum. Dik (19) reported
Kurodaia fulvofasciata on a common buzzard (Buteo buteo) and
Strigiphilus barbatus on the long-eared owl (Asio otus) . In the
present study, C. platystomus, L. maximum, D. fulva and C. nanum
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Black Sea

Figure 2. A) Degeeriella fulva (female), B) Laemobothrion maximum (male), C) Colpocephalum nanum (female), D) Craspedorrhynchus
platystomus (female), E) Colpocephalum milvi (female), F) Colpocephalum zebra (female), G) Strigiphilus barbatus (female), H)
Comatomenapon elongatum (female), 1) Colpocephalum sp. male, J) Colpocephalum sp. male genitalia
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Table 1. Louse species collected from wild birds around Cappadocia region

Host Location Louse species Total
wn
o} 2
%) © =
c S S E | E S 2 |18
.9 = = = |2 3 SRS
© = © T v T | ®© o Q |c
3 g O S8 |8 |2 e
3 g5 g v S g8 |8 %52
® 9 g S o B O |0 |0l 2 &G
o Q § % 8 3 el S |oas/afl D |gc<
o= FOR S 5 S ® S |o=|0Ql £ |o5
[@e= 4 & O c O a O |OEION & O
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Long-legged buzzard | Nevsehir - 1 2 2 - 1 1 - -2 - - - - - 9
(Buteo rufinus) Kayseri 1 4 - - 1 3 - 1 - - - - - - - 10
Nigde 1 - - - - - - - B, - N 1
Sivas 2 2 - - - - 2 - - - - - - - - 6
Total 4 7 2 2 1 4 31 -1 2 - -] - -] - 26
Common buzzard Nevsehir - - - 1 1 - - - - - - -] - -] - 2
(Buteo buteo) Kayseri 2 4 - 1 1 - 2 1 3| - - - - - - 14
Kirgehir 1 - 1 - - 2| - - - - - - 4
Sivas 3 5 - 2 1 1 - - - - - - - - - 12
Total 6 9 - 4| 3 2 2|1 5| - - -] - - - 32
Black kite Kayseri - - - - 1 - - - - - - 1 - - - 2
(Milvus migrans)
Great egret Kayseri - - - - - - - - S - - - - 1
(Egretta alba)
Honey buzzard Kayseri - 1 - - - - - - - - 1 -] - - 2
(Pernis apivorus)
Long-eared owl Kayseri - - - - - - -] - S - . -] - 1] - 1
(Asio otus)
White stork Kayseri - - - - - - N S - B, T . 1
(Ciconia ciconia)
TOTAL 10 | 17 21 6 5 6 5] 2 5| 2 1 111 1T 11 65
N: Nymp

on common buzzards (Buteo buteo) and Strigiphilus barbatus on
the long-eared owl (Asio otus) were determined.

CONCLUSION

Four louse species on the long-legged buzzard (Buteo rufinus), 4 on
14 common buzzards (Buteo buteo), 2 on the honey buzzard (Pernis
apivorus), 2 on black kites (Milvus migrans), 1 on the long-eared owl
(Asio otus), 1 on the great egret (Egretta alba) and 1 on the white
stork (Ciconia ciconia) were found. The honey buzzard is a new host
for Degeeriella fulva and Colpocephalum sp. and these lice were
recorded for the first time in this study. In addition, Colpocephalum
milvi from the black kite and Comatomenapon elongatum on the
great egret were reported for the first time in Turkey.
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TheFirstRecord of GregarinatypographiFuchs (Protista: Apicomplexa:
Gregarinidae) from the European Spruce Bark Beetle, /ps typographus

(Linnaeus) (Coleoptera: Curculionidae, Scolytinae) in Turkey

Turkiye'de /ps typographus (Linnaeus) (Coleoptera: Curculionidae, Scolytinae)’dan
Gregarina typographi Fuchs (Sporozoa, Gregarinidae)’nin Ilk Kaydi

Mustafa YAMAN', Hilal BAKI?

' Department of Biology, Science-Literature Faculty, Karadeniz Technical University, Trabzon
2Department of Biology, Science-Literature Faculty, Ordu University, Ordu Turkey

ABSTRACT

Objective: Aim of this study is determining pathogens of Ips typographus from Eastern Black Sea Region in Turkey.

Methods: Samples collected from the field were taken to laboratuar as soon as possible. Microscopic examination was completed by dis-
section with Ringer’s solution.

Results: 780 Ips typographus beetles from Giresun, Rize and Artvin were examined. Gregarines were observed in the populations of I.
typographus in the three regions. 27 of 780 beetles were found to be infected by the Gregarina typographi. Total rate of infection was 3.4%
in three localities. During the study several life stages of the gregarine pathogen (trophozoite, gamont, Cysts and associative form) were ob-
served. Gametocysts were spherical and from 77 to 85 pym in diameter. Total lengths of solitary gamonts were measured. from 90 to 155 pm.
Measurements of gamonts and gametocysts of G. typographi were given and compared with other gregarines isolated from bark beetles.
This pathogen is described as Gregarina typographi.

Conclusion: The gregarine pathogen of lps typographus is reported from Turkey for the first time. (Turkiye Parazitol Derg 2010; 34: 179-82)

Key Words: Gregarine pathogen, Ips typographus, Gregarina typographi
Received: 13.04.2010 Accepted: 19.07.2010

OZET

Amagc: Dodu Karadeniz bolgesinde yayilis gosteren lps typographus tirindeki patojen varliginin belirlenmesi amaclanmustir.

Yéntemler: Araziden toplanan &rnekler en kisa siirede labaoratuvara getirilmistir. Ringer sollsyonu ile diseksiyon yapilarak mikroskobik
incelemeleri tamamlanmistir.

Bulgular: Artvin, Rize ve Giresun illerinden toplam 780 adet Ips typographus érnegdi incelenmistir. Her 3 ilde de gregarin patojeninin varligi
tespit edilmistir. Disekte edilen 780 bocekten 27 tanesinde gregarin enfeksiyonuna rastlanilmistir. Enfeksiyon ylzdesi % 3,4 tur. Calisma
boyunca patojene ait ¢esitli hayat safhalar (trofozoit, gamont, kist ve sizigi) gdzlenmistir. Gametokistler kiremsi sekilli ve 77-85 pm ¢capinda
Sl¢tlmustlr. Gamontlarin total uzunlugu min. 90 um, max. 155 ym olarak dlcilmustir. Patojenin vicut kisimlarina ait gerekli Sl¢limler
karsilastirilarak karakterizasyonu yapilmis ve Gregarina typographi olarak tanimlanmistir.

Sonug: Bu calismada, Ips typographus'tan G. typographi (Apicomplexa: Gregarinidae) patojeninin varligi tlkemiz icin ilk kez kaydedilmistir.
(Turkiye Parazitol Derg 2010; 34: 179-82)
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INTRODUCTION

There are many economically harmful bark beetles in Turkey (1).
The European spruce bark beetle Ips typographus is one. This
pest is causing damage to Picea orientalis forests in the eastern
Black Sea Region, leading to severe economic loss. In order to
control this important pest, methods such as pheromone traps,
chemical pesticides and mechanical control strategies have been
used up to the present. These methods are inadequate because
undulating land conditions make the application of these meth-
ods difficult and expensive. Apparently, chemicals have harmful
effects on the environment, building up in the water, soil and living
organisms. In addition, another disadvantage of using chemicals
is that they destroy the natural enemies of target organisms.
Natural enemies are very important in biological control. For this
reason, many studies have been carried out on using natural
enemies in biological control (2-5). In recent years, microorgan-
isms have come in to prominence as biological control agents.
The use of microorganisms as pathogens may very effective.
Pathogens of Ips typographus are known from different parts of
the world (6-12), but there is a lack of knowledge about the patho-
gens in Turkey. In the present paper, a gregarine pathogen of |.
typographus from Turkey is reported for the first time.

MATERIALS AND METHODS

Adult I. typographus specimens were collected from spruce
(Picea orientalis) forests using pheromone traps in Giresun, Rize
and Artvin (Turkey), from May to August in 2009. Each beetle was
dissected in a Ringer solution and its intestine was examined
microscopically at magnifications of 400x to 1000x. Observed
pathogens were measured and photographed using an Olympus
BX 51 microscope with a DP-25 digital camera and DP2-BSW
Soft Imaging System. The following abbreviations, according to
Lipa (13), Geus (14) and Clopton (15) are used to identify the
gregarine pathogen in this paper: TL=total length; LP=length of
protomerite; LD= length of deutomerite; WP=width of protom-
erite; WO=width of deutomerite; LP:TL=ratio of the length of
protomerite to total length; WP:WD=ratio of the width of pro-
tomerite to the width of deutomerite; and WP:TL= ratio of the
width of protomerite to total length. The systematic examination
of the parasite was made by comparing the same or systemati-
cally close species given by Lipa (13) and Geus (14).

RESULTS

A gregarine pathogen was found in lps typographus, Gregarina
typographi FUCHS (Protista, Eugregarinida). Gregarines were
observed in the populations of I. typographus collected from
three localities (Giresun, Rize and Artvin). During the study, sev-
eral life stages of the gregarine pathogen, such as trophozoite
with epimerite (Figure 1A), gamont (Figure 1B), associative form
previous to the cyst (Figure 1C), precyst (Figure 1D) and cyst
(Figure 1E) were observed. Measurements (in uym) of gregarine
gamonts are given Table 1. Gametocysts were spherical and from
77 to 85 um in diameter (Figure 1E). Its gamonts were found in the
mid-gut lumen. Gamonts were oval to elongated and solitary.

04 of 135 beetles examined from Giresun, 06 of 177 beetles from
Rize, and 17 of 468 beetles from Artvin were found to be infected
by the gregarine pathogen. Infection rates were found as 2.9%
in Giresun, 3.3% in Rize and 3.6% in Artvin. Total rate of infection
was 3.4% for the three localities.

Figure 1. Trophozoite (A), Gamont (B), Associative form, previous
of cyst (C), Precyst (D), Cyst (E) of the G. typographi. (Bar 50 pm)

DISCUSSION

In the literature there are several reports on the gregarine patho-
gen of bark beetles (6, 7, 13, 16, 17). The first gregarine patho-
gen record from bark beetles in Turkey is Gregarina typographi
from Ips sexdentatus (18). The gregarine presented in the pres-
ent study is the second record from bark beetles in Turkey, but
the first gregarine pathogen record from Ips typographus in
Turkey. The pathogen shows similarities to Gregarina typographi
Fuchs, recorded by Fuchs () from lps typographus for the first
time, in terms of its characteristics identified with the genus
Gregarina (Table 2). The gregarine in the present study is appar-
ently similar to G. typographi in its morphological characters. In
the present study, total lengths of solitary gamonts were mea-
sured from 90 to 155 pm. Lipa (13) reported that the total length
of solitary gamonts measured from 78 to 118 um and Takov et al.
(19) observed gamonts between 32.5-193.8 um for G. typographi
from Ips typographus. Yaman (18) reported that solitary gamont
total length measured from 80 to 275 pm. Lipa (13), Purrini (17),
Wegensteiner et al. (7) and Takov et al. (19) recorded this patho-
gen from the same host.

There are several reports in the literature about the occurrence
of G. typographi from two Ips species (I. sexdentatus and I.
typographus) which are the most economically important in
Turkey. . sexdentatus and I. typographus are from the family
Curculionidae (Coleoptera) and they share the same terrestrial
habitat, even the same tree (Picea orientalis) in the Eastern Black
Sea Region, therefore they also share pathogens. According to
these facts, G. typographi has two different hosts which are .
sexdentatus and |. typographus in Turkey. G. typographi was



Turkiye Parazitol Derg

2010; 34: 179-82

Yaman et al. 18 1
The First Record of G. typographi From Ips typographus in Turkey

Table 1. Measurements of gamonts of Gregarina typographi in lps typographus (in um).

TL LP LD WP WD LP:TL WP:WD WP:LP
Gamonts 150.32 41.44 108.88 43.72 42.23 0.28 1.04 1.06
91.25 24.76 66.49 39.15 45.38 0.27 0.86 1.58
102.88 25.82 77.06 40 41.21 0.25 0.97 1.55
109.78 30.9 78.88 30.33 35.96 0.28 0.84 0.98
104.73 31.25 73.48 41.02 41.23 0.30 0.99 1.31
138.44 31.67 106.77 39.54 39.55 0.23 1.00 1.25
143.33 40.64 102.69 36.88 37.27 0.28 0.99 0.91
155.56 36.25 119.31 49.53 66.5 0.23 0.74 1.37
128.27 40.65 87.62 41.65 41.94 0.32 0.99 1.02
90.73 28.93 61.8 36.35 44.35 0.32 0.82 1.26
154.79 37.84 116.95 52.26 66.84 0.24 0.78 1.38
95.69 24.43 71.26 26.67 32.77 0.26 0.81 1.09
118.51 27.63 90.88 40.26 37.54 0.23 1.07 1.46
95.94 23.66 72.28 33.55 38.01 0.25 0.88 1.42
115.69 29.33 86.36 36.72 43.57 0.25 0.84 1.25
146.61 45.77 100.84 41 38.01 0.31 1.08 0.90
101.4 27.79 73.61 37.27 35.77 0.27 1.04 1.34
98.13 20.62 77.51 32.49 35.87 0.21 0.91 1.58
115.93 28.1 87.83 41.2 39.64 0.24 1.04 1.47
118.67 26.06 92.61 25.78 34.84 0.22 0.74 0.99
128.87 26.53 102.34 41.24 40.41 0.21 1.02 1.55
117.43 35.91 81.52 37.05 40.61 0.31 0.91 1.03
95.71 20.61 75.1 33.65 37.04 0.22 0.91 1.63
146.43 42.46 103.97 39.59 36.5 0.29 1.08 0.93
Mean 119.37 31.21 88.16 38.20 41.37 0.26 0.93 1.26
Min. 90.73 20.61 61.8 25.78 32.77 0.21 0.74 0.90
Max. 155.56 45.77 119.31 52.26 66.84 0.32 1.08 1.63
SD. 21.64 7.23 16.28 6.07 8.40 0.03 0.11 0.24
TL: total length; LP: length of protomerite; LD: length of deutomerite; WP: width of protomerite; WD: width of deutomerite; LP:TL: ratio of the length of protomerite
to total length; WP:WD: ratio of the width of protomerite to the width of deutomerite. WP:LP: ratio of the width of protomerite to the length of protomerite;
Mean: Arithmetic mean; SD: standard deviation; Min and Max: extreme values, n: the number of the gamonts measured (n=24)

Table 2. The comparative characters of gregarines observed in beetles (Coleoptera) compared to Gregarina typographi Fuchs (mm).

Characters G. typographi G. typographi Fuchs G. typographi G. typographi G. typographi
TLe 80-275 78-118 32.5-193.8 55-237.5 90-155
LP:TL® 1:2.7-5.3 1:2.25 1:0.14-0.49 1:0.09-0.38 1:0.21-0.32
WP:WD? 1:1.1-13 1:1.1-2 1:0.63-1.13 1:0.22-1.8 1:0.74-1.08
Gametocyst Spherical 90to 100 | ... | . Spherical 77 to 85
Host lps sexdentatus lps typographus lps typographus lps sexdentatus lps typographus
Reference 18 13 19 19 Present study

2, minimal and maximal: TL; total length; LP:TL: ratio of the length of protomerite to total length; WP:WD: ratio of the width of protomerite to the width of deutomerite.
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reported from |. sexdentatus by several authors (16-19). The
occurrence of G. typographi from |. sexdentatus i was reported
for the first time from Turkey by Yaman (18) and G. typographi
from I. typographus is reported for the first time from Turkey in
the present study.

G. typographi was found from I. typographus, I. sexdentatus and
I. acuminatus in Bulgaria, infection rates were found as 10.1% for
I. typographus, 27.4% for I. sexdentatus and 11.8% for . acumi-
natus (19). Handel et al. (2) found 0.8-59.4% infection for
G. typographiin I. typographus and Wegensteiner & Weiser (20)
reported 6.3% infection in the same host in Austria. Wegensteiner
et al. (21) reported 16.7-45.5% infection rates in I. sexdentatus in
Austria. Wegensteiner & Weiser (22) reported this pathogen
from I. typographus in Germany and its infection rate was 11%.
Holusa et al. (11) reported it from I. typographus and I. duplica-
tus in Czech Republic with the infection rates, 5% and <5%
respectively. Kereselidze & Wegensteiner (23) , Kereselidze et al.,
(10) and Burjanadze & Goginashvili (12) reported G. typographi
from I. typographus in Georgia, the pathogen infection rates
were 23.2-48.6% for 2005, 24% for 2007 and 7.5-49.5% for 2009
from I typographus. Takov et al. (9) reported the same pathogen
from |I. typographus in Bulgaria, max total infection rate was
45.2% and min total infection rate was 5.3% from four different
areas in this report. Yaman (18) reported that this pathogen
causes 6% infection in I. sexdentatus in Turkey. Unal et al. (24)
found 25.8% infection in the same host. All results show that G.
typographi is present in neighbor countries, Bulgaria, Georgia
and Turkey, indicating distribution of this pathogen. In addition
to this, Germany, Austria and Czech Republic are neighbor coun-
tries too. Although, infection rate of G. typographi is high in
Georgia and Bulgaria, it is low in Turkey.

lps typographus is important pest in spruce forests for Turkey.
These insects cause great economic loss in oriental spruce forest in
Black Sea Region. Tanada & Kaya (25) reported that the pathologi-
cal effects of gregarines are generally weak. However the gregarine
pathogen may play an important role in the biological control of
bark beetles by reducing the life span and reproductive potential of
the host (18). So, we need much more studies in this subject.
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Delayed and Overlooked Diagnosis of an Unusual Opportunistic
Infection in a Renal Transplant Recipient: Visceral Leishmaniasis

Bobrek Nakilli Hastada Az Gorilen Firsatci Enfeksiyonun Geciken ve Gézden Kagirilan
Tanist: Visseral Leishmaniasis
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ABSTRACT

Visceral leishmaniasis is a rare opportunistic infection in renal transplantation patients and its presentation may be associated with or
masked by many other factors in immunosuppressed patients. So, if it is not searched for in particular, diagnosis may be easily overlooked
or delayed in renal transplant patients. A 32-year-old renal transplant recipient devoleped splenomegaly, pyrexia and pancytopenia. Six
months after the first bone marrow examination, the delayed diagnosis was made possible by a second bone marrow aspiration. Liposomal
amphotericin B was effective in his treatment although he had a recurrence. Early diagnosis of visceral leishmaniasis is crucial for the renal
transplant recipient’s therapy; and even in treated patients, the mortality rate may be high. In our case, although the time up to diagnosis
was as long as six months after the onset of symptoms, response to treatment was satisfactory with higher doses of liposomal amphotericin
B in the second cycle. Also, in the short term, the rate of recurrence was comparable to other reported patients who were diagnosed and
treated in a month. (Turkiye Parazitol Derg 2010; 34: 183-5)
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OZET

Visseral leishmaniazis bdbrek nakilli hastalarda seyrek gérilen bir firsatgi enfeksiyondur ve hastalik imminstprese hastalarda pek ¢cok farkli
duruma eslik edebilir ya da maskelenebilir. Dolayisiyla, &zellikle arastinlmaz ise bu tani bobrek nakilli hastalarda kolayca gézden kagabilir ya
da gecikebilir. 32 yasinda bdbrek nakilli erkek hasta splenomegali, ates ve pansitopeni ile basvurdu. Gecikmis tani, ilk kemik iligi incelemes-
inden 6 ay sonra yapilan ikinci kemik iligi aspirasyonu ile mimkin olabildi. Hastada bir kez rekiirrens gdzlenmesine ragmen Lipozomal
Amfoterisin B, tedavide etkiliydi. Bébrek nakilli hastalarda visseral leishmaniazisin erken tanisi cok énemlidir, tedavi edilen hastalarda bile
Slum orani oldukga ylksek olabilir. Bizim olgumuzda hastaligin tanisi semptomlarin baglamasindan 6 ay kadar geg¢ bir sirede konmus olsa
da, tedaviye yanit ikinci kez daha yiksek dozlarda verilen Amfoterisin B ile yeterli olmustur. Kisa dénemde ise, rekirrens bir ay icinde tanisi
konulan ve tedavi verilen hastalar ile benzerdi. (Turkiye Parazitol Derg 2010; 34: 183-5)
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INTRODUCTION

Infections are an important cause of morbidity and mortality in
post-renal transplant patients. Visceral leishmaniasis (VL) is a well
recognized but uncommon opportunistic infection in immuno-
suppressed patients, even in endemic areas. However, the num-
ber of published cases has quadrupled since the beginning of
the 1990s (1). To our knowledge, to date there have been nearly
60 reported renal transplant cases with VL. So, the clinical
aspects, diagnostic problems and response to treatment can be
evaluated more clearly in this group of patients during the last
20 years than was possible before.

Most cases have been observed in patients living in the coun-
tries of the Mediterranean basin. VL has long been known to
exist in the western and southeastern parts of Turkey and it may
be an important public health problem throughout the country.
However, the definite incidence and prevalence of the disease
have not yet been establishedt. It is most commonly associated
with kidney transplantation, and cases are also recorded among
patients undergoing liver, heart, lung, pancreas and bone mar-
row transplantation. Most patients with subclinical infection
harbor lifelong viable parasites and can develop reactivation
disease if immunosuppression occurs. If not adequately diag-
nosed and treated, it can be fatal (1, 2). However, based on our
case and the reported cases in the literature, the diagnosis is
often overlooked or delayed in renal transplant patients (1, 3, 4).
We report such a case, whose delayed diagnosis was made pos-
sible by a second bone marrow examination after 6 months.

CLINICAL PRESENTATION

In September 2009, a 32-year-old renal transplant recipient, a
resident of the southern part of Turkey, Adana, which is an
endemic zone for the disease, was admitted to our hospital with
fever, cough and malaise. Physical examination revealed a pale,
febrile (39°C) patient with no significant lymphadenopathy. He
was normotensive, cardiac examination was normal, fine ralles
were present in the lower parts of the lungs, and there was mas-
sive splenomegaly. Past medical history included bronchiectasis
with recurrent pneumonia in his childhood and right lung lower
lobectomy in 1999. In 2000, he was on renal replacement therapy
with a diagnosis of chronic renal failure due to chronic sclerosing
glomerulonephritis. In 2004, he received a kidney transplant
from a living related donor. He had recurrent pneumonia epi-
sodes 3 or 4 times a year, during his follow-up as a renal trans-
plant recipient. Also, his basal serum creatinine and hemoglobin
levels were between 1.8-2.4 mg/dL (0.3-1.4 mg/dL) and 10.5-11.5
gr/dL (12-14 gr/dL), respectively, after renal transplantation.

Laboratory studies on admission showed the following values:
blood urea nitrogen 23 mg/dL (7-25 mg/dL), serum creatinine 2.2
mg/dL, albumin 3.3 g/dL (3.5-5 g/dL), globulin 1.7g/dL (1.5-3.5
g/dL), hemoglobin 8.5 g/dL, white blood cell 2.9x10° (4.50-11.0),
platelet 128.000 (130.000-400.000) and CRP 85 mg/L (<3 mg/L).
Urinalysis showed 0.5 gr/day proteinuria and creatinine clear-
ance was 46 ml/min (100-125 ml/min). Folic acid, iron and vitamin
B12 levels, liver functions and coagulation tests were all normal.
Abdominal ultrasonography showed an enlarged spleen of 19.5
cm and the liver was normal. Hepatitis, brucella, malaria, HIV

tests and also blood, urine and sputum cultures were all nega-
tive. PCR for CMV, serum antibody test for leishmania by indirect
fluorescent and PPD tests for tuberculosis were likewise nega-
tive. Endoscopic examination of the upper gastrointestinal sys-
tem showed gastritis. Normal echocardiography ruled out endo-
carditis. Computerised thoraco-abdominal tomography revealed
nothing specific except sequela findings, indicating his lobec-
tomy. Bone marrow aspiration and biopsy examinations were
investigated by the hematology and pathology departments
and showed nonspecific findings. He was started on antibio-
therapy empirically (piperacilin/ tazobactam) due to his past
history of pneumonia and bronchiectasis. His immunusupressive
regimen included low dose prednisolone (5 mg/day), sirolimus
(1x2mg/day) and mycophenolate mofetil (2x750 mg/day). On the
20 day of hospitalization, although he was afebrile, he was still
leucopenic (2.5x10%). The patient became clinically stable and
was discharged on the 28" day. Mycophenolate mofetil therapy
was discontinued. He was scheduled for outpatient follow-up.

He was clinically stable until November 2009, with no improve-
ment in laboratory findings. In November, he was hospitalized
with fever, malasie, cough and sputum. Leucocyte and platelet
counts were further decreased (i.e. 1.8x103/mm?3 and 84x103/mm?
respectively) and the spleen was enlarged to 22.5cm. Blood,
urine and tuberculosis cultures and other infectious laboratory
tests were repeated and again all of them were negative except
for the sputum. Pseudomonas aureginosa was isolated from the
sputum and meropenem was started at a renal dose. Filgrastim
was also used to reverse leucopenia. Altough splenic aspiration
was associated with a risk of hemorrhage, a liver biopsy was
performed to exclude any lymphoproliferative or malignant or
infectious disease. Liver biopsy exhibited only portal inflamma-
tion and centrilobular congestion. His lung symptoms had
improved and he was clinically stable and afebrile. He was dis-
charged on the 15" day.

During the follow-up period, he had no complaints except a few
short febrile episodes (37.4°C and 37.7°C). His hemoglobin, leu-
cocyte and platelet counts were 10.3 gr/dL, 2.4 x10°and 113x10%/
mm? respectively.

In March 2010, he was admitted to the hospital once more with
a similar clinical picture. Serum haemoglobin was 5.2gr/dl, leu-
cocyte and platelet counts were 1.5x10% and 45x10° per mm?.
Bone marrow aspiration, biopsy and culture specimens were
repeated. This time, in bone marrow examinations, widespread
extracellular amastigotes of leishmania spp. were determined
with well over100 parasites per microscopic field. The culture for
Leishmania was also positive in Novy-MacNeal-Nicolle (NNN).
Thereafter the first bone marrow and liver biopsy specimens
were re-examined for auto-control. In the prolonged re-exami-
nation of the first bone marrow slide in all fields, just a few leish-
mania parasites were detected which had been overlooked in
the first examination. In the repeated examination, no leishma-
nia parasites were detected in the liver biopsy.

The treatment of VL in immunocompromised patients is still
unclear. However, liposomal amphotericin B is the most active
agent in use, with a high efficacy and low toxicity (5). Our patient
was started on liposomal amphotericin B, 3mg/kg per day intra-
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venously for five days, and additional doses were administered
on the 14" and 21 days. Treatment was substituted by allopuri-
nol 20 mg/kg per day. His fever responded dramatically and his
laboratory findings improved. Hemoglobin was 11.2 gr/dl, leuco-
cyte count was 2.7x10%/mm? and platelet count was 151x10%/mm?.

Three weeks later the patient had a second febrile episode
(38°C). Bone marrow aspiration demonstrated leishmanial para-
site infestation and the recurrence was attributed to the inade-
quate total dose administered during the initial treatment. The
patient was retreated with 4mg/kg per day I.V. for five days, and
additional doses were given on the 10, 17, 24%, 31 and 38%
days. He suffered no side effects from this therapy. The fever and
laboratory abnormalities responded in a few days. At the end of
the second cycle of therapy, his hemoglobin was 11.5gr/dL, leu-
cocyte was 4.7x10°/mm? and platelet count was 214x10%/mm?.
His spleen size regressed to 17.4 c¢cm; his serum creatinine level
was 2.1 mg/dL. During the three-month follow-up period he was
pronounced completely cured, with no clinical or laboratory
relapse. A follow-up bone marrow examination showed no para-
sites. The patient has been scheduled for close outpatient fol-
low-up due to the long-term risk of recurrence.

DISCUSSION

VL is characterized clinically by prolonged irregular fever, hepa-
tosplenomegaly, weight loss and pancytopenia, and has been
associated with high mortality. It is difficult to diagnose clinically
in immunocompromised hosts (6). Definitive diagnosis requires
the demonstration of parasite by smear or culture in tissue.
However, sensitivity is limited and repeated tissue sampling may
be required. Serological testing including indirect fluorescent
antibody tests and enzyme-linked immunosorbent assays may
also be useful diagnostic tools. However, the sensitivity and
specificity of serologic assays vary depending on the antigen
and format used. There may be some regional variability and
they may yield false negative and positive results in immunosup-
pressed patients (7).

Despite the endemic distribution of VL in certain parts of our
country, there are only two reported cases of VL in renal trans-
plant recipients, in 1997 and 2003 (8, 9). This suggests that the
disease is underdiagnosed or there are unreported cases.

From the reports of different transplant centers, VL occurred an
avarage of 7.5-46.2 months after transplantation and recurrence
was observed in patients with longer times from transplantation
to onset of VL (3). There are also a few reports of cases in whom
VL occurred more than 5 years after renal transplantation, as
happened in our case.

Brazil is one of the endemic countries, accounting for 90% of
cases. In a review of eight Brazilian patients, bone marrow
smears were positive in five of the patients (62.5%) upon first
examination, and the other patients required a second or third
test to confirm the diagnosis (3). Because the number of para-
sites can vary widely from field to field, quantification requires
careful, prolonged examination of the slide. So, diagnosis of
visceral leishmaniasis should always be kept in mind in a renal
transplant recipient even when serology and bone marrow
smears are negative (10). Since parasites replicate in the reticu-

loendothelial system, very high parasite loads accumulate in the
spleen, liver and bone marrow with time. So repeated biopsies
may help in cases of overlooked diagnosis of VL.

Early diagnosis of VL is crucial for patient therapy and outcome. To
the best of our knowledge, our case had one of the longest times
(six months) up to diagnosis after the onset of symptoms. However,
response to treatment was satisfactory with higher doses of liposo-
mal amphotericin B in the second cycle, and the rate of recurrence
in the short period was comparable to other reported patients who
were diagnosed and treated in a few months.

Based on the reported cases in the literature, VL may also pres-
ent atypically (without fever) in renal transplanted patients (8).
Extended afebrile/subclinical periods, associated viral and/or
bacterial infections, occurrence in nonendemic/low risk area and
nonspecific smear/tissue examinations in the early period may
contribute to the delay in the diagnosis of VL. The renal recipi-
ents with hematological abnormalities and organomegalies,
should always be examined for VL until it is ruled out for certain
with repeated diagnostic tests. Also consultation of the suspi-
cious cases with the parazitology department may help to diag-
nose the disease earlier.

Publishing more of these cases may contribute significantly to
medical knowledge about the clinical, diagnostic and therapeu-
tic features of the disease in renal transplant recipients.
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Bobrek Transplantasyonlu Bir Hastada Pneumocystis Pnémonisi

Pneumocystis Pneumonia in a Renal Transplant Recipient
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OZET

Pneumocystis pnémonisi (PCP) insanda Pneumocystis jirovecii'nin (P, jirovecii) neden oldugu firsatei bir akciger enfeksiyonudur. Bu ¢alismada
bdbrek transplantasyonu sonrasinda pnémoni gelisen 23 yasinda bir erkek olgu sunulmaktadir. Hastanin bronkoalveoler lavaj (BAL) sivisi
drneklerinde Giemsa, metanamin-giimus ve Toluidin-O boyalari ile P. jirovecii trofozoit ve kistleri saptanmigtir. PCP olarak degerlendirilen
hasta 21 gunlik trimetoprim-stlfamatoksazol (TMP-SMZ) tedavisine yanit alinmasi Uzerine taburcu edilmistir. Transplantasyon sonrasi pro-
filaktik tedavi almasina ragmen PCP gelisen bu olgu, etkenin immunsupresyon gelismis hastalardaki dnemini vurgulamak icin sunulmustur.
(Turkiye Parazitol Derg 2010; 34: 186-9)

Anahtar Sézclikler: Pneumocystis, pnémoni, bébrek transplantasyonu
Gelig Tarihi: 21.02.2010 Kabul Tarihi: 18.08.2010

ABSTRACT

Pneumocystis pneumonia (PCP) is an opportunistic infection caused by Pneumocystis jirovecii (P. jirovecii) in humans. We reported a 23 year-
old male patient who developed pneumonia after renal transplantation. P, jirovecii cysts and trophozoites were detected in bronchoalveolar
lavage (BAL) samples of the patient by Giemsa, methenamine-silver and Toluidine-O staining. The patient, who was diagnosed as PCP, was
discharged as he recovered by 21 days trimethoprim-sulfamethoxazole (TMP-SMX) therapy. This case, who developed PCP even though he
had received prophylaxis after transplantation, was reported to emphasize the importance of the agent in immunocompromised patients.

(Turkiye Parazitol Derg 2010; 34: 186-9)

Key Words: Pneumocystis, pneumonia, renal transplantation
Received: 21.02.2010 Accepted: 18.08.2010

GiRi§ moni ataklar olusturabilmektedir. Olusan enfeksiyon genel-
likle dispne, tasipne, nonprodiktif éksurik, ates, siyanoz,
hemoptizi ve gégus agdrisi gibi nonpesifik semptomlarla
seyretmektedir (1-3).

P jirovecii’ nin neden oldugu PCP, badisiklik sistemi bozul-
mus kisilerde gézlenen énemli bir akciger enfeksiyonudur.
Son zamanlarda gerek hicre duvar yapisi, gerekse nikleo-
tid dizisi nedeniyle daha cok fungal bir etken (Ascomycota  AIDS' in ilk gozlendigi dénemlerde diinyada yillik 20.000'e
ailesi) olarak degerlendirilen P jirovecii, basta AIDS olmak  ulasan PCP vakalari bildirilirken 1989 yilindan itibaren profi-
lizere malignite ve organ transplantasyonu gibi immun sis-  laksisinin uygulamaya girmesi ve 1996 yilindan itibaren de
temin baskilandigi durumlarda hayati tehdit edebilen pné-  yliksek aktiviteli anti-retroviral tedavilerin gelistirilmesiyle
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AIDS hastalarindaki PCP insidansi oldukca asadilara ¢ekilmistir (3).
Ancak son on yil icinde 6zellikle bébrek transplantasyonu sonrasi
gbzlenen salgin dizeyindeki PCP vakalan enfeksiyonun énemini
tekrar gindeme tagimistir (4).

Bu calismada solunum sikintisi  sikayetleriyle Dokuz Eylul
Universitesi Hastanesi’ ne (DEUH) basvuran ve yapilan incelemele-
rinde P, jirovecii enfeksiyonu saptanan bir bobrek transplantasyon
hastasi sunulmaktadir. Transplantasyon sonrasi profilaktik tedavi
almasina ragmen PCP gelisen bu olgu, etkenin immunsupresyon
gelismis hastalardaki dnemini vurgulamak igin sunulmustur.

OLGU

2008 Mayis ayinda DEUH'de bobrek transplantasyonu gergekles-
tirilen 23 yasindaki erkek hasta, operasyondan itibaren farkli
strelerle Deltacortril (prednisolon, 2x10mg, suirekli), Sandimmun
(siklosporin, 2x125mg, surekli), Cell-cept (mikofenolat mofetil,
2x500mg-ilk 3 ay) ve Immuran (azotiyoprin, 2x100mg 5. aydan
itibaren) gibi immunsupresif ajanlar kombine tedavi seklinde
almigtir. Hastaya ayni zamanda PCP profilaksisi icin alti ay boyun-
ca giinde bir tablet Bactrim (80 mg TMP/400 mg SMZ) tedavisi
uygulanmistir. Daha dnce bir defa idrar yolu enfeksiyonu ve bir
defa da ishal sebebiyle DEUH Nefroloji kliniginde izlenen hasta
son olarak 2009 Adustos ayinda solunum sikintisi sikayetiyle tek-
rar hospitalize edilmistir.

Hastaneye kabulinde genel durumu orta, bilinci agik, koopere
ve oryente olan hastanin, sol alt dudakta herpetik lezyon, bilate-
ral alt ve orta zonlarda raller ve interkostal cekilmeleri disinda
diger sistem bulgularn normaldi. Vital bulgularn degerlendirildi-
ginde ates 36.5 °C, arteryel kan basinci 120/80 mmHg, nabiz 120/
dk, solunum sayisi 30/dk olarak saptandi. Kan tetkiklerindeki
anormal bulgular; BUN: 47mg/dl (1), Kreatinin: 2.26 mg/dl (1),
Urik asit: 13 mg/dl (1), Fosfor: 5.5 mg/dl (1), laktat dehidrogenaz
(LDH): 450 U/L, CRP:127 mg/L (1), PO,: 52 mmHg(|); Lokosit:
11.200/mm?3, Nétrofil: %92.3 (1), Lenfosit %5.7 ve sedimantasyon
12 mm/h (1) seklinde idi.

Diger Tetkikler
Sitomegalovirus (CMV) antijenemi: +++

PA akciger grafisi: Bilateral yaygin infiltratif gorinim

Bilgisayarli tomografi (BT): Bilateral agirlikli olarak orta ve alt
zonlarda yaygin buzlu cam gorintlsi

Radyolojik bulgular tzerine hastadan alinan BAL sivisi etkensel
tani icin parazitoloji, mikoloji ve bakteriyoloji laboratuvarlarina
gonderildi. Parazitoloji Laboratuvar’ na gelen érnekten sitosant-
rifij (4000 romx10 dk) ile hazirlanan preparatlar Giemsa, metana-
min gimuUs (Bio-optica Kat no: 04-043822) ve Toluidin-O ile
boyanarak incelendiginde P, jirovecii kist ve trofozoitleri saptandi
(Resim 1). Mikolojik ve bakteriyolojik incelemelerde ise herhangi
bir etkene rastlanmadi.

PCP olarak dederlendirilen hastaya destek tedavisi yani sira 21
gunlik intravendéz TMP-SMZ tedavisi (30 mg/kg, 4 bdlinmis
dozda) uygulandi. Tedavi sonrasi kontrol amaciyla ¢ekilen PA
akciger grafisinde ve BT’ sinde akciger bulgularinda gerileme
saptanan hasta genel durumunun iyi olmasi ve oksijen saturasyo-
nunun normale dénmesi Gzerine taburcu edildi.

TARTISMA

P jirovecii immunsupresyon altindaki hastalarda 6nemli bir
enfeksiyon etkeni olarak kabul edilmektedir. Son on yilda 6zellik-
le bébrek transplantasyonu sonrasi gozlenen salgin dizeyindeki
PCP vakalar bu durumu agik¢a ortaya koymaktadir. 2004 yilinda
Fransa'da, 2005 yilinda Japonya'da, 2005 ve 2008 yillarinda
Almanya’da, 2007 yilinda Hollanda’ da cesitli bobrek transplan-
tasyon Unitelerinde yasanan PCP salginlarinda yaklasik 90 kisinin
enfeksiyondan etkilendigi rapor edilmistir (4-7).

PCP tanisinda antikor saptanmasina yonelik serolojik testler cok
fazla tercih edilmezken, etkenin molekiler dizeyde saptanmasi
ancak donanimli laboratuvarlarda yapilabilmektedir (2, 8).
Bununla birlikte akciger dokusu ve solunum yolu &rneklerinde
kist ve trofozoitlerin gosterilmesi PCP tanisinda altin standart
olarak kabul edilmistir. Bu amacla kullanilan immunfloresan
boyama, duyarlihigi en yliksek yontem olmakla beraber yiksek
maliyet nedeniyle rutin laboratuarlarda ¢ok sik kullanilmamakta-
dir. Glinimizde Giemsa, Diff-Quik, Gomori metanamin-giimus,
Calcofluor beyazi ve Toluidin-O en sik kullanilan boyama yon-
temleri arasinda gosterilmektedir (2, 3, 9). Olgumuzun BAL sivi-
sindan hazirlanan preparatlarina Giemsa ve metanamin-gimis
boyalarinin yanisira Toluidin-O boyasi da uygulandi. Giemsa
boyali preparatlarda &zellikle bal petedi seklinde kiimelenmeler
icinde hem trofozoit, hem de kistlerin birlikte gézlendikleri sap-
tandi (Resim 1a, b). Diger taraftan Toluidin-O boyasi ile kistik
yapilarin metanamin-giimis boyasinda oldugu gibi net bir sekil-
de gdsterilmis olmasi bu boyanin hem maliyet hem de hiz baki-
mindan tanida iyi bir alternatif olabilecegini géstermektedir
(Resim 1c¢, d).

PCP hastalarindaki yikselmis serum LDH enzim dizeyleri 6zgul
bir belirte¢ olmaktan cok altta yatan akciger inflamasyonunun ve
hasarinin bir gostergesi olarak kabul edilmektedir (10). Bu
nedenle PCP hastalarindaki LDH seviyeleri genellikle tedaviye
yanitin degerlendirilmesi amaciyla kullanilmaktadir. Burada sun-
dugumuz olguda da baslangicta saptanan yiksek LDH degerle-
rinin tedavinin ilk haftasinda dramatik bir diglis gostererek nor-
mal seviyelere geriledigi gbzlenmistir. Hastadaki ilgi cekici diger
bir durum ise PCP gelistigi ddnemde CMV pozitifliginin saptan-
masidir. Plasmada CMV antijen varligi transplantasyon sonrasi
dénemde dizenli araliklarla Indirek Floresan Antikor (IFA) yonte-
miyle degerlendirilmis sadece transplantasyon sonrasi Uglnci
ayda zayif (+) bir pozitiflik tespit edilmistir. Herhangi bir tedavi
verilmeden izlenen hastanin CMV antijenemisi PCP tanisini aldig
dénemde kuvvetli (+++) pozitif olarak saptanmistir. Son zaman-
larda yayinlanan bircok raporda immunsupresif hastalardaki CMV
ve P, jirovecii birlikteliginden s6z edilmekte ve CMV enfeksiyonu-
nun kendi yarattigi immunsupresyonla PCP gelisimini kolaylastir-
digr bildirilmektedir (11-13). Olgumuzda ilaglar nedeniyle mey-
dana gelen immunsupresyon halinin, CMV enfeksiyonu eklen-
mesiyle daha da arttigi distinulebilir.

immunsupresyon altindaki hastalarda PCP profilaksisi icin dapson,
aerosol pentamidin ve atavaquon gibi alternatif ilag secenekleri bulun-
masina karsin en sik tercih edilen ilag TMP-SMZ'dir (3, 12, 14, 15).
Yapilan ¢alismalarda transplantasyon sonrasi PCP profilaksisi almayan
solid organ transplantasyon hastalarinin %5-15" inde PCP gelistigi
belirtilmektedir (14). Ancak TMP-SMZ'in uygulanma slresi konusunda
tam bir gorUs birligi bulunmamaktadir. Birgok solid organ transplan-
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Resim 1. A: Giemsa boyasinda P, jirovecii kisti (x 1000) B. Giemsa boyasinda P, jirovecii kist ve trofozoitleri (x 1000) C. Metanamin glimus
boyasinda P, jirovecii kistleri (x 1000), D. Toluidin-O boyasinda P, jirovecii kistleri (x 1000)

tasyon vakasinda alti aylik bir profilaksi stresi belirtilirken akciger
transplantlarinda ve daha énceden PCP gegiren vakalarda 6miir boyu
sagaltim gereksiniminden bahsedilmektedir. Avrupa Renal
Transplantasyon Rehberi ise posttransplant donemde en az dort aylik
profilaksi uygulanmasini &ngérirken diger bazi raporlarda bu stirenin
6-12 ay kadar olmasi gerektigi savunulmustur (3, 4). Buradaki olguya
da transplantasyon sonrasi 6 ay boyunca profilaksi uygulanmis, ancak
profilaksi kesildikten dokuz ay sonra PCP gelismistir. Bu sonug, bize
klasik rehberlerde yer alan alti aylik profilaksi stresinin her hastada
koruyucu olamadigini disiindirmektedir.

SONUC

P jirovecii posttransplant hastalarda profilaksiye ragmen ortaya
cikabilmektedir. Bu nedenle yogun immun supresyon altindaki

bu tip hastalarda PCP takibinin iyi yapilmasi, sipheli durumlarda
tani icin erken dénemde materyal saglanarak uygun tedavinin
baslanmasi hayat kurtarici olacaktir.

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar ¢atismasinin s6z konusu olmadigini
bildirmislerdir.
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Nadir Bir Tikanma Sariligi Sebebi: Fascioliasis

A rare Cause of Obstructive Jaundice: Fascioliasis
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OZET

56 yasinda kadin hasta kolik tarzli sag tst kadran agrisi yakinmalari ile klinigimize basvurdu. Uc haftadan beri stiren sariligi mevcuttu. Biyokim-
yasal incelemelerinde patolojik olan veriler; direkt bilirubin 4.53 mg/d|, total bilirubin 3.08 mg/dl, AST 45 U/L, ALT 72 U/L seklindeydi. Agik
kolesistektomi + koledok explorasyonu + T tlp uygulamasi yapildi. Operasyon sirasinda koledokta 2 adet canli parazite rastlandi ve ¢ikarildi.
Bu arada hastaya antihelmintik tedavi de verildi. Cerrahi yolla tani ve tedavisini uyguladigimiz fascioliasise bagli bir akut kolanjit vakasi ve
bununla ilgili literatirin gdzden gecirilmesini sunuyoruz. (Turkiye Parazitol Derg 2010; 34: 190-2)

Anahtar Sézciikler: Fasciola, sarlk, tikanma.
Gelis Tarihi: 18.04.2010 Kabul Tarihi: 13.10.2010

ABSTRACT

A 56 year old woman was admitted to the clinic with severe colicky right upper abdominal pain. There was a three-week history of jaundice.
Pathological biochemical laboratory results of her serum were as follows: direct bilirubin 4.53 mg/d|, total bilirubin 3.08 mg/dl, AST 45 U/L,
ALT 72 U/L. Surgical treatment, cholecystectomy + choledochtomy + T-tube drainage, was performed. Exploration of the choledochus
revealed two Fasciola hepatica. The patient was also given antihelmintic treatment. We present a case of fascioliasis- induced acute cholan-
gitis that was diagnosed and treated via surgery. A review of the literature on extraction of living parasites is also included.

(Turkiye Parazitol Derg 2010; 34: 190-2)

Key Words: Fasciola, jaundice, obstruction
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GiRi§ Burada operasyon sirasinda koledokta rastlanan ve tikanma

e ! . . sarliginin nedeni olan fascioliasisli bir vaka sunulmustur.
Fascioliasis, insanlarda nadir rastlanan bir karaciger ve safra

yollari paraziter hastaligidir. Ozellikle safra yollarina yerlese-  OLGU
rek akut enfeksiyonda ates, hepatomegali, karin agnisi, kilo-
kaybi, anemi ve eozinofili olusturur. Kronik olgularda tikan-
ma sarhgi ve kolanjit, hatta siroza kadar giden tablolara
rastlanabilir (1). Akla gelmediginde tani koymak da oldukca ~ €pigastrium ve sag Ust kadranda lokalize olan yemeklerden
zordur. Enfeksiyon Tirkiye'de en sik Goller bdlgesinde — sonra sirta yayilan vasifta idi. Hastada yemeklerden sonra 30
olmak tizere sporadik olgular seklinde gériiliip siklikla cerra-  dakika ya da 1 saat kadar siiren siskinlik ve hazimsizlik da
hi operasyonlar sirasinda saptanir (2). mevcuttu. Sanhigin son 3 haftada ortaya ¢ikmis oldugunu

56 yasinda kadin hasta; karnin agnisi, bulanti ve sarlik yakin-
malari ile klinigimize basvurdu. Karin agnisi 3 yildir sik sik
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belirtti. idrar renginde koyulasma ve akolik gaita tariflemiyordu.
Ozgecmis ve aile dykiisiinde bir 6zellik bulunmad.

Fizik muayenede epigastriumda hassasiyet ve sarilik diginda
bagka bir bulgu yoktu. Hastanin laboratuar bulgular; hemoglo-
bin 13.7 g/dl, hematokrit %41.6, 18kosit 9280/mm? olmak Uzere
normal, ancak eozinofilisi vardi {3080/mm? (%33.2)}. Total biliru-
bin, direkt bilirubin ve karaciger enzimleri sirasiyla 4.53 mg/dl
(0.3-1.2), 3.08 mg/dl (0.0-0.4), AST 45 U/L (0-34) ve ALT 72 U/L
(0-49) olarak bulundu. Yapilan ultrasonunda koledokta genisleme
ve kalkil ile uyumlu gérlinti mevcuttu. Safra yolu obstriksiyonu
(kitle, tag?) on tanisi ile hasta klinigimize yatinldi. Bariz eozinofili-
si olan hasta gaitada parazit ydninden 3 giin birer kez incelendi,
ancak parazit yumurtasina rastlanilmadi. Olasi fascioliasis acisin-
dan serolojik tetkik yapilmak tzere kan érnegi alindi ve caligilmak
tizere Ege Universitesi Tip Fakiiltesi Hastanesi Parazitoloji
Laboratuari’'na gonderildi.

Manyetik rezonans goérintilemede (Resim 1), biliyer konfluens
sonrasi ana hepatik duktusta, sistik kanalda ve koledok icerisinde
devamlilik halinde, lineer hipointens dolma defekti izlendi. Distal
koledokta, bu dolma defekti devamliliginda, daha belirgin hipo-
intens noduler olusum gozlendi. Degisiklikler olasi bir fascioliasis
lehine degerlendirildi.

Acik kolesistektomi + koledok explorasyonu + T tip uygulamasi
yapildi. Operasyon sirasinda koledokta 2 adet canl parazite rast-
landi (Resim 2). Numuneler parazitoloji ve patoloji laboratuarlari-
na gonderildi. Parazitoloji ve patoloji laboratuarlarindan parazi-
tin Fasciola hepatica oldugu bildirildi. Kolesistektomi uygulanan

hastanin, safra kesesi icinde ek bir patolojiye rastlanmad.
Koledok T tip ile drene edildi. Postop 14. glinde T-tlp kolanji-
ografi alindiktan sonra, safra yollarinin normal anatomik gérintu-
s alindiktan ve koledoktan gegcisin normal oldugunun izlenmesi
Uzerine T-tUp alindi. Laboratuvar bulgularn tamamen normale
doéndu. Postoperatif donemde herhangi bir problem gézlenme-
mesi Uzerine hastaya Praziquantel tablet 2x1 verilerek hasta
taburcu edildi. Tedavi sonrasi kontrolde ultrasonografik ve biyo-
kimyasal incelemelerde anormal bulguya rastlanmadi. Hastanin
kan érneginde ELISA teknidi ile F. hepatica'ya karsi spesifik anti-
kor icin yapilan serolojik testinde 1/640 titrede pozitiflik saptandi.

TARTISMA

Fascioliasis, Fasciola cinsine badl degisik tir parazitlerin sebep
oldugdu ve primer olarak karacigerde safra yollarina yerlesip kara-
cigeri etkileyen zoonotik bir hastaliktir. En sik gorilen tirler
Fasciola hepatica ve Fasciola gigantica'dir. Bu trematodlardan
Ulkemizde rastlanilan F. hepatica, 20-30 mm uzunlukta ve 8-13
mm  genislikte, yaprak seklindedir. Oval sekilli, sar-
kahverengindeki yumurtalari, 130-156x63-90 pm bdiyikliginde
ve kapaklidir (1). Enfeksiyon insana, ¢ig yenen su teresi gibi bitki-
ler Gzerindeki metaserkaryalarin adiz yolundan alinmasiyla bulas-
maktadir. Bu bitkileri yiyen son konak hayvan ve insanlarin sindi-
rim sisteminde; duedonumda metaserkaryalar acilir ve barsak
boslugunda juvenil F. hepatica'lar olugur. Barsak duvarini delen
parazit dnce periton bosluguna, sonra Glisson kapsulini gece-
rek karaciger parankimine varir. 9 hafta kadar karaciger paranki-
minde dolastiktan sonra safra kanallarina girip burada erigkin
hale gecer. Eriskin hale gecisi yaklasik 3 ayi bulur (1, 3).

Resim 1. Biliyerdrenaj yoninde, T2 agirlikli aksiyel MR gériintileri. Biliyer konfluens sonrasi ana hepatik duktusta (a, b ve ¢, kalin ok), sistik
kanalda (b ve ¢, ince ok) ve koledok icerisinde (d ve e, ok), devamlilik halinde, lineer hipointens dolma defekti izlenmekte (helmintingévde
kismi ile uyumlu). Distal koledokta, daha belirgin hipointens noddler olusum (f, kalin ok), erigkin helmintin bag konisi ile uyumlu
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Resim 2. Erigskin Fasciola hepatica

Ulkemizde &zellikle veteriner hekimlikce oldukga iyi bilinmesine
ragmen tibbi hekimlikte gdzden kacirilabilen bu zoonozla ilgili az
sayida olgu bildirimi vardir (4-6). Yurdumuzda &zellikle Goller
bolgesinden vakalar bildirilmistir (6, 7). Bulundugumuz cografya
da goller bolgesine yakin komsuluktadir.

Hastaligin 3 klinik fazi mevcuttur. Hepatik invazyon dénemi olan
akut faz, latent faz ve safra yollarina yerlesilerek kolestaz ve
kolanjit bulgularinin gelistigi kronik faz (3, 8). Akut dénem sikinti-
larinin codu salgilara olan duyarliida baglidir. Urtiker ataklar,
migren krizi gibi belirtiler yaninda, uzamis ates, sag Ust kadran
agdnsi, hepatomegali ve eozinifili gozlenir. Ancak bu bulgular
kolaylikla atlanabilir (9, 10). Latent faz ise yillarca asemptomatik
olarak gidebilir.

Kesin tanisi diskida ya da duedonal aspiratta parazit yumurtalari-
nin saptanmasi ile konsa da parazitin az sayida yumurta Uretmesin-
den dolayi bu yéntemle basar sansi yiksek degildir. Bu nedenle
serolojik yéntemler daha da 6nem kazanmaktadir (10, 11).
Vakamizda da gaita incelemesi 3 kez yinelenmis ancak yumurtaya
rastlanilamamustir. Serolojik tani amagli incelenen kan 6rneginde
fascioliasis, 1/640 titrede pozitif sonug saptanmistir.

Bazen cerrahi sirasinda tesadifen ya da ERCP sirasinda da tani
konulabilir (12-14). Sunulan bu olguda da safra yolunda obstriik-
siyon dugtnulerek cerrahi planlanmig ve tesadifen parazite ula-
silmistir.

Tedavide ilk dnerilen triclabendazol, sonra nitazoxanid, albenda-
zol, praziquantel, emetin klorhidrat ve baz klorokin énerilmektedir
(3, 15). Olgumuzun post-op rutin tedavisine anti-paraziter olarak
praziquantel eklenmis ve kirini tamamlamasi saglanmistir.

Aciklanamayan tikanma sarnligi ve kolanijit ataklar ile bagvuran bir
hastada F. hepatica iligkili olasi bir enfeksiyona ayirici tanida mut-
laka yer verilmelidir. Olgu karaciger enzimlerinde ylkselme ve
karaciger lojunda kitle ile inceleniyorsa, &zellikle eozinofili de
eslik etmekte ve hasta endemik bir bélgede yasamaktaysa fasci-
oliasis olasiligi akla getirilmelidir.

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar ¢atismasinin s6z konusu olmadigini
bildirmislerdir.
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Splenic Hydatid Cyst Attacking Retroperitoneum

Retroperitonu Tutan Dalak Kist Hidatigi

Bilent KAYA, Yalim UCTUM, Riza KUTANIS

Department of General Surgery, Vakif Gureba Education and Research Hospital, Istanbul, Turkey

ABSTRACT

Hydatid disease most commonly affects the liver and lungs but no organ is immune. Splenic hydatid cyst is arare clinical entity. Although
the patients are usually asymptomatic, the disease may present with secondary infection, adhesion to adjacent organs with fistulisation or
rupture into abdominal cavity. We present a 67 year old women with splenic hydatid cyst. Severe adhesions and tumorlike growth were
found in the retroperitoneal region. To our knowledge, retroperitoneal invasion with a splenic hydatid cyst is a very rare clinical condition.
Total splenectomy was performed without complication. (Turkiye Parazitol Derg 2010; 34: 193-5)
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OZET

Kist hidatik en sik akciger ve karacigeri etkilerken diger organlar bagisiklik kazanmis degildir.Dalakda kist hidatik nadir gorilen klinik bir du-
rumdur.Genellikle hastalar asemptomatik olmakla beraber hastalik, sekonder enfeksiyonlar, cevre organlara yapisma, fistilizasyon ve karin
icine rlptur ile seyredebilir. Dalak kist hidatigi olan 67 yasinda hastayi sunuyoruz. Retroperitoneal bdlge, timér benzeri biylyen kitle ve
yapisikliklarla invaze edilmisti. Bildigimiz kadari ile dalak kist hidatiginin retroperitoneal bélge invazyonu ¢ok nadir gorilen klinik bir durum-
dur. Total splenektomi komplikasyon olmaksizin uygulandi. (Turkiye Parazitol Derg 2010; 34: 193-5)

Anahtar Sézciikler: Dalak, kist hidatik, retroperiton
Gelig Tarihi: 03.05.2010 Kabul Tarihi: 24.11.2010

INTRODUCTION been detected in about 0.5-4% of all patients with hydatid

Hydatid disease, also called Echinococcosis is caused by the disease (3). Some complications may be seen with splenic

larval form of parasites of the genus Echinococcus. Humans are hydatid cyst such as secondary infection, fistulisation to

the accidental intermediate host. It is an endemic disease in the
Middle East, North Africa, New Zealand, Australia, and South
America. Although hydatid disease can be found in any organ
or soft tissue, it most frequently affects the liver and lungs (1).

Splenic hydatid cyst was first described as an autopsy find-
ing in 1790 by Berlot (2). Splenic involvement is rare, and has

adjacent organs and rupture into the peritoneal cavity.
Systemic anaphylactic reaction is a life-threatening compli-
cation of ruptured hydatid cyst.

We describe a splenic hydatid cyst attacking the retroperi-
toneal region with severe adhesions. Splenectomy was
performed without complication.
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CASE REPORT

A 67 year old woman presented with abdominal discomfort and
nausea of one year duration. She had no history of abdominal or
lumbar pain and her past medical history was unremarkable.
Physical examination showed palpable masses in the right and
left upper abdominal quadrants.

Routine labarotory tests were within normal limits including
hemoglobin and hematocrit levels, leucocyte count, renal and
liver function tests and chest roentgenogram.

Abdominal computed tomography revealed a splenic cyst measur-
ing 125x65 mm and a liver cyst measuring 140x80 mm (Figure 1).
The lesions had characteristic appearance of a hydatid cyst.
Laparotomy was performed through a midline incision. Surgical
exploration revealed a huge hydatid cyst in the right lobe of the
liver measuring approximately 150x80 mm and a hydatid cyst in the
posterior part of the spleen measuring approximately130x70 mm.
Adhesions between the splenic hydatid cyst and omentum were
noted. The cyst was infiltrating the retroperiteneum posteriorly.
The omental adhesions were dissected.

Retroperitoneal adhesions were excised with Gareto’s fascia of
the left kidney. The lesion was near the renal artery and vein. The
cyst was resected en-bloc with the spleen (Figure 2, 3). Partial
cystectomy was performed for the hydatid cyst in the liver.
Pathological examination of the resected specimen confirmed
the diagnosis of splenic hydatid disease.

The postoperative period was uneventful. She was discharged
on the seventh postoperative day with albendazole (10 mg/kg/
day) therapy.

DISCUSSION

Hydatid disease is still an important health problem worldwide.
Involvement of the spleen by Echinococcus is an uncommon event
because cyst embryos are trapped in the liver and lungs, with only
15% entering systemic circulation. It is the eggs of parasite which

Figure 1. Hydatid cysts in liver and spleen in abdominal computed
tomography
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Figure 2. Hydatid cyst in posterior part of the spleen
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Figure 3. Hydatid membranes on pathological examination

escape the liver-lung barrier and cause splenic infection (4). Splenic
hydatid disease may also arise with retrograde spread of parasites
via the portal and splenic veins or intraperitoneal rupture of a
hepatic hydatid cyst.

Most of the patients with splenic hydatid cyst are asymptomatic
and the diagnosis is incidental. The cysts are usually solitary and
grow slowly. The main symptoms associated with the disease are
abdominal discomfort, pain and palpable mass in the left upper
quadrant. Tarccoveanu E. reported 38 cases of splenic
Echinococcosis and abdominal pain was the most common
symptom among these patients (5).

Ultrasonography and computed tomography are the major
diagnostic tools for splenic hydatid cyst. Hydatid cyst must be
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differentiated from cystic neoplasms such as lymphangioma and
haemangioma, epidermoid cyst and post-traumatic pseudocyst
(6). Calcification of the cyst wall, presence of daughter cysts,
cystic membranes, septa or hydatid sand are all imaging findings
that support the diagnosis of splenic hydatid disesase. These
findings are not always present and especially not detected in
the early stages of the disease. Magnetic resonance has a role in
complicated splenic hydatid cysts but it should not be used as
the first imaging method. Serological tests are highly sensitive
and specific for Echinococcosis. Today, the correct diagnosis of
splenic hydatid cyst can be made with a combination of radio-
logical and serological tests in 90% of cases (7).

Splenic hydatid cyst may cause different complications.
Secondary infection of a hydatid cyst, fistulisation to adjacent
organs or intraabdominal rupture are the main complications.
Chronic pericystic inflammation may cause adhesions with
nearby organs such as the kidney, left diaphragm, colon, stom-
ach. The growing cyst can adhere and erode the diaphram and
intestinal wall and cause fistula formation. Teke et al. (8) reported
a splenic hydatid cyst perforating into the left colon and causing
massive gastrointestinal bleeding. The splenic hydatid lesions
may exhibit tumourlike growth and metastasise to intra or retro-
peritoneal organs . The splenic cyst was penetrating into the
retroperitoneum posteriorly in our case. Gerota's fascia of the
kidney was infiltrated with pericystic inflammation. The curative
resection was very difficult. The anatomical relations of splenic
hydatid cyst should be demonstrated before surgery.

Different surgical techniques are used to treat splenic hydatid
disease. Total splenectomy, partial splenectomy, cyst enucle-
ation and unroofing with omentoplasty are the most commonly
preferred methods (9, 10). The splenic cyst with adhesions or
infiltrations to nearby organ should be treated by total splenec-
tomy. However, if the splenic cyst has metastatic implantations to
adjacent organs where safe resection is impossible, it can be
treated with conservative surgical techniques such as partial
splenectomy and omentoplasty.

CONCLUSION

In summary, this case demonstrates that some splenic hydatid
cysts may cause formation of serious adhesions to adherent
organs, including the retroperitoneum. The splenic hydatid cyst
may become a challenging surgical problem. Preoperative
evaluation should be carried out carefully.
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A Case of Horner’s Syndrome After the Surgical Treatment of
Pulmonary Hydatid Cyst

Pulmoner Kist Hidatik Cerrahisi Sonrasinda Gelisen Horner Sendromu Olgusu
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ABSTRACT

We report a case of right-sided iatrogenic Horner's syndrome developed after surgical treatment for pulmonary hydatid cyst. This occurred
in a 10 year old girl who had been diagnosed as having a ruptured lung hydatid cyst on the basis of clinical, radiological, serological, his-
topathological and perioperative findings. The patient underwent right thoracotomy and the cystotomy-capitonnage for the cyst. Right up-
per lid ptosis, right miosis and anisocoria were recognized on the first postoperative day. Findings of Horner’s syndrome were ameliorated
completely at the 6th month. In conclusion, iatrogenic transient Horner's syndrome may develop after surgery for pulmonary hydatid cyst,
especially if the cyst is located at the lung apex. (Turkiye Parazitol Derg 2010; 34: 196-9)
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OzZET

Bu makalede pulmoner kist hidatik cerrahisi sonrasinda gelisen Horner sendromu olgusu sunuldu. 10 yasinda kiz hastaya klinik, radyolojik,
serolojik, histopatolojik ve perioperatif bulguar i1siginda riptire pulmoner kist hidatik tanisi kondu. Sag akcigere torakotomi ile girilerek
kistektomi ve kapitonaj ameliyati yapildi. Ameliyat sonrasinda birinci glinde hastanin sag géziinde pitozis, miyozis ve anizokori saptand.
Horner sendromu bulgular hastanin izleminin altinci ayinda tamamen dizeldi. Sonug olarak 6zellikle kist apeksde yerlesmis ise pulmoner
kist hidatik cerrahisi sonrasinda iyatrojenik Horner sendromunun gelisebilecegini vergulamak istedik. (Turkiye Parazitol Derg 2010; 34: 196-9)

Anahtar Sézciikler: Kist hidatik, Horner sendromu, ¢ocuk
Gelis Tarihi: 10.02.2010 Kabul Tarihi: 28.09.2010

INTRODUCTION congenital varicella, birth trauma, tumours of the neck and
mediastinum such as neuroblastoma, ganglioneuroma and
neurilemmoma, and vascular lesions of the internal carotid
or subclavian artery. Several case reports describe iatro-
genic Horner's syndrome either after a thoracic operation or
after placement of a thoracostomy tube for pneumothorax,
or as a result of trauma (2, 4, 5).

Horner's syndrome, or oculosympathetic paralysis, was
described by Johann Friedrich Horner in 1869. Horner's
syndrome occurs following interruption of second order
preganglionic neurons, and manifests as miosis, ptosis,
hemifacial anhydrosis and enophthalmos (1-3). Horner's syn-
drome is most commonly detected in adults with apical
tumors, although numerous other causes have been  Echinococcosis is still an important public health problem in
described. In children, the causes of Horner’s syndrome are  endemic areas, including Turkey. Hydatid cyst disease is

Bu makale 53. Milli Pediatri Kongresi'nde Sunulmustur.
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caused by the larval form of Echinococcus granulosus, and often
manifests as a slowly growing cystic mass and mainly affects the
liver or lung and, rarely, other parts of the body such as the brain,
heart, bone and muscle (6). Lung involvement, which follows
hepatic infestation in frequency, has been seen in 30% of the cases
of hydatidosis in some series (7). Surgery is considered as a pri-
mary method in the management of pulmonary hydatid disease
with some risk of complications. It has been reported that surgical
treatment in children has a 13.6% morbidity rate with complica-
tions such as wound infection and a prolonged air leak (8).

We report a case of iatrogenic Horner's syndrome in a 10-year-
old girl who underwent thoracic surgery for a ruptured lung
hydatid cyst.

CASE REPORT

A previously healthy 10 years old girl presented to our hospital
with chest and shoulder pain of 4 days duration. She also had
complaints of cough and expectoration of watery material.
Physical examination revealed normal vital signs and decreased
breath sounds in the upper region of the right lung. Laboratory
examinations were as follows; hemoglobin 12.6 gr/dl, white
blood cell count 7.100 (per mm?) (neutrophils 46%, eosinophils
28%, lymphocytes 26%), platelet count 330,000 (per mm?). Serum
biochemical investigations were within normal limits. The serum
total immunoglobulin E level was 130 [U/ml (normal: <901U/ml).

A thick-walled cystic lesion containing air-fluid level in the upper
region of the right lung was detected on chest x-ray (Figure 1).
There was a 107x75mm cavitary lesion including an air/fluid level
that ruptured into the bronchial lumen and gross infiltration with
partial volume loss in the upper lobe of the posterior segment of
the right lobe on the thorax computed tomography (CT).
Ground glass opacities surrounded the cystic cavity (Figure 2). A
13x5 mm Grade Il hydatid cyst with wall echogenity and lobu-
lated contours located on the right liver lobe was determined on
abdominal ultrasonography (US). Anti-echinococcus antibody
was positive at a titer of 1/128 with indirect haemagglutination
test (IHA). The result of the test was confirmed by the method of
Western blotting (WB). Surgical treatment was planned for the
ruptured lung hydatid cyst following a thoracic surgery consulta-
tion. After a standard posterolateral thoracotomy under general
anesthesia, cystotomy was carried out. During the operation, the
cyst wall was found to be partially adherent to the pleural surface
and chest wall at the apical and posterior regions of the lung.
The cyst was completely aspirated and the germinative mem-
brane was removed. After the pleural adhesions had been dis-
sected from the surrounding structures, capitonnage was per-
formed. Histopathological examination of the removed cysts
confirmed the diagnosis. The operation was uneventful but right
upper lid ptosis, right miosis and anisocoria, which was more
obvious in the dark, were recognized on the first postoperative
day. Facial anhydrosis was not assessed by lack of sensation on
both sides of the face. There were no deficits of ocular motility,
enophthalmus or obvious asymmetry of facial sweating. The
patient was prediagnosed as iatrogenic Horner syndrome due to
thoracic surgery. Magnetic resonance imaging (MRI) investiga-
tion of the head and neck were performed to exclude the other
causes of Horner syndrome. Both regions were normal.

Figure 1. A thick-walled cystic lesion containing air-fluid level in
the upper region of the right lung

Figure 2. Ground glass opacities surrounded the cystic cavity

Postoperatively, albendazole therapy was given and continued
for 6 months with no hepatotoxicity. The chest X-ray was normal
postoperatively and serial liver US's revealed diminished diame-
ters of the cystic lesion at follow up visits. She had anisocoria,
but her left eyelid ptosis had recovered by 3 months after sur-
gery. Anisocoria of the patient resolved completely at the 6"
month control examination.

DISCUSSION

Horner syndrome is a constellation of characteristic symptoms
and signs that includes miosis, ptosis, hemifacial anhydrosis and
enophthalmos. Horner’s syndrome is most commonly caused by
local extension of an apical lung tumor at the superior thoracic
inlet. Horner's syndrome has been reported also as a complica-
tion of some thoracic surgical procedures (5). In our patient,
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upper lid ptosis and right miosis were detected but hemifacial
anhydrosis and enophthalmus were not observed. The globe
was retracted because the sympathetic retractors of the lower lid
were relaxed, narrowing the palpebral fissure and giving the
observer the illusion of enophthalmus. Because the globe is not
truly sunken in cases of Horner's syndrome, enophthalmos is a
controversial feature. In a study of 15 patients with Horner's syn-
drome, upside down ptosis was demonstrated in 10 cases.
Miosis occurred in all patients, and ptosis was seen in 14
patients. Enophthalmus was present in only four patients (9, 10).
Apraclonidine and cocaine tests are used in the diagnosis of
Horner's syndrome (11). However, Horner's syndrome can be
diagnosed by clinical findings without the cocaine and apra-
clonidine tests. Brain, neck, and chest MRI have been recom-
mended in a child of any age with Horner's syndrome without a
surgical history to exclude a mass lesion (12). We performed
cranial and cervical MRI studies despite the presence of surgical
intervention to investigate cranial or cervical cyst hydatic as a
cause of Horner's syndrome.

Hydatid cysts can be located in various tissues, the most com-
mon presentations are hepatic and lung cysts. In our patient, the
hydatid cysts were diagnosed on the basis of clinical, radiologi-
cal, serological, histopathological and perioperative findings.
History of hydatid vomica, a thick-walled cystic lesion containing
an air-fluid level detected on the chest X-ray, a cavitary lesion
including an air/fluid level and gross infiltration detected on
thoracic CT all directed us to the diagnosis of ruptured pulmo-
nary hydatid cyst. A serologically positive IHA result was con-
firmed by WB. The diagnosis was supported by the macroscopic
appearance of the cyst during surgery and determination of
germinative membrane on pathologic examination. Serological
tests are used to support the clinical diagnosis of hydatid cyst.
Among the serologic tests, IgG enzyme linked immunoassay
(ELISA) and IHA are two important tests often used in diagnosis
and in monitoring the disease in the postoperative period. The
usefulness of the commercially available hydatid cyst WB IgG for
the serological confirmation of human hydatid cyst was demon-
strated (13). The antibody response is lower in lung hydatid cysts
compared with liver hydatid cysts; and serologic tests have
80-90% sensitivity in liver hydatid cysts and 50-56% in pulmonary
hydatid cysts. The overall sensitivity of the IHA and WB tests in
pulmonary hydatid cysts were found as 96.7% and 100%, and the
specificities were 82.2% and %85.7 respectively (14-17).

The hydatid cyst of the lung is mainly suggested by imaging
techniques, but they must be combined with serological assays.
Hydatid cyst demonstrates a variety of imaging features varying
according to growth stage, associated complications, and
affected tissue (18). Radiological studies are the primary step in
the evaluation of pulmonary hydatid cysts. For reasons of cost
and availability, the chest X-ray is still the most frequently used
examination. In chest radiographs, cysts are well defined as a
rounded mass of uniform density. When a cyst is broken, endo-
cyst detachment is seen as floating membranes within the cyst.
This ‘water-lily" or ‘meniscus’ sign denoting the entrance of air
between the laminated membrane and the pericyst through a
bronchiopericystic fistula is observed as a thin, radiolucent cres-
cent in the upper part of the cyst on chest X-ray. Thoracic CT

recognizes certain details of the lesions and their surrounding
structures more efficiently and can also uncover additional
smaller cysts that were not detected by conventional chest X-ray.
The superior imaging definition of CT is particularly useful in the
case of complicated cysts, for example, to identify a cyst wall
defect in a ruptured cyst (16). Characteristic US findings are
anechoic cystic lesions with usually well-defined margins, but
they may vary according to the stage of evolution of the disease.
There are more than 15 classification schemes for liver hydatid
cysts based on their US appearances, and the initial classification
by Gharbi et al and the World Health Organization classification
are the most commonly used (19). In our patient, a thick-walled
cystic lesion containing an air-fluid level was detected on the
chest X-ray. In addition to chest X-ray findings, rupture of the
cyst was found on thoracic CT examination as ground glass
opacities that surrounded the cystic cavity. Our patient also had
a Grade Il hydatid cyst with wall echogenity and lobulated coun-
ters on the right liver lobe. Fluid collection with a split wall has
been shown in Grade Il hydatid cysts (19).

The treatment of pulmonary hydatid cysts is commonly surgical.
The choice of approach mainly depends on the location of the
cyst. Generally, parenchyma-preserving conservative methods
(cystotomy and capitonnage, enucleation, and pericystectomy)
are the preferred procedures. Segmentectomy, lobectomy, and
pneumonectomy could be required if there are multiple unilocu-
lar cysts or a giant cyst (a cyst involving more than 50% of the
lobe), or severe pulmonary suppuration not responding to treat-
ment. A total cyst excision is performed for patients with extra-
pulmonary/intrathoracic hydatid disease. Our patient had a
pulmonary hydatid cyst less than 5 cm in size, but it had ruptured
into the bronchial lumen on presentation. History of hydatid
vomica, the CT finding of ground glass opacities surrounding
the cystic cavity that was evaluated as a parenchymatous reac-
tion to bronchial rupture and peripheric blood eosinophilia were
findings of ruptured hydatid cyst in our patient (7, 15, 20). The
postoperative complication rate of hydatid disease ranges
between 1% and 19%. Wound infection and a prolonged air leak
are reported as the most common postoperative complications.
The postoperative mortality and morbidity rates were higher in
complicated pulmonary hydatid cysts than intact cysts (21).
Horner's syndrome due to thoracotomy was reported only few
cases. Horner's syndrome occurs from the interruption of the
sympathetic chain along its course from the hypothalamus to the
eye. Thoracic sympathetic chains (stellate ganglion) are often
surrounded by small pads of fat-laden tissue at the apex of the
hemithorax. Injury to the stellate ganglion may result in 2-5%tem-
porary and 1-2% permanent ipsilateral Horner's syndrome. In a
prospective clinical study Horner's syndrome was detected in
twelve patients out of 933 adult patients (1.3%) who underwent
thoracic surgery or who had thoracic trauma (5). Apical electro-
cautery burn in related thoracotomy and lung resection was
found to be the cause of Horner's syndrome (5) Horner's syn-
drome could possibly be the result of thermal injury of the stel-
late ganglion during the cystotomy and capitonnage operation
of the cyst located on the right upper lobe in the present case.
Horner's syndrome associated with pulmonary, especially medi-
astinal, hydatid cyst disease has rarely been reported (22).
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However, Horner’s syndrome is an unusual complication of hyda-
tid cyst surgery, and, to our knowledge, there have been no
previously reported cases.

Mebendazole and albendazole are used as primary therapy, or
as an adjunct therapy to surgical and percutaneous procedures.
Preoperative medical treatment is not used currently, since it
may cause rupture of the cyst. Postoperative medication is usu-
ally recommended in recurrent cases and in cases with multiple
cysts. The recurrence rate is as high as 11% in the absence of
postoperative antihelminthic therapy (23). Albendazole was used
as a postoperative measure in our patient with success.

In Horner's syndrome, spontaneous resolution of the ptosis fol-
lows sympathetic regeneration with reestablishment of the
original sympathetic pathways. If spontaneous recovery of the
ptosis is not evident within 6 months, this is readily treated by a
levator palpebrae tuck or section (24). We observed improve-
ment of ptosis, myosis and anisocoria in six months. We con-
cluded that Horner's syndrome may develop after surgery for
pulmonary hydatid cyst, especially if the cyst is located at the
apex, and may resolve spontaneously.
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Oropharyngeal Leech Infestation and Therapeutic Options

Orofarengeal Suliik Infestasyonu ve Tedavi Segenekleri
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ABSTRACT

This is a case report about a rare oropharyngeal foreign body causing oropharyngeal symptoms such as sore throat, dysphagia and hemop-
tysis. We reported a 7 year-old boy who had ingested a leech from a bottle which had been filled with water and it had attached to the pal-
ate within 4 days. The leech was identified as approximately 3 cm in length. Leech was removed under premedication by using monopolar
cauterization. Although child infestation by a leech in the upper respiratory tract is very rare, it should be investigated when contaminated
liquids are ingested. Electro cauterization should be borne in mind as a therapeutic option in the treatment of leech infestations in the upper
respiratory tract under pre-medication in pediatric patients. (Turkiye Parazitol Derg 2010; 34: 200-2)

Key Words: Leech, oropharynx, treatment
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OZET

Bu vakada hemoptizi, disfaji ve bogaz adrisi gibi semptomlara yol acan bir orofarengeal yabanci cisim tartigilmistir. ici su ile dolu ve stiltik
bulunan siseden su icen ve 4 glindur sikayetleri bulunan 7 yasinda erkek hastanin, yumusak damagina yapisik halde bir kitle tespit edilmistir.
Kitle yaklasik 3 cm uzunlugunda olup, siiliik olarak tanimlanmistir. Premedikasyon altinda monopolar koter kullanilarak siiliik alinmistir. Ust
solunum yollarinda silik infestasyonu nadir olmasina karsin, stlik ile kontamine su icen kisilerde goérulebilmektedir. Cocuk hastalarda tst
solunum yollarinda sUlik tespit edildiginde, premedikasyon altinda elektrokoterizasyonun bir tedavi secenegi olabilecegi unutulmamalidir.
(Turkiye Parazitol Derg 2010; 34: 200-2)

Anahtar Sézcuikler: Siluk, orofarenks, tedavi
Gelis Tarihi: 24.04.2010 Kabul Tarihi: 28.09.2010

INTRODUCTION severe anemia which may require blood transfusion (2).
Anemia and respiratory obstruction, especially in children,
may endanger lives, even possibly causing fatalities. We
have reported a child in an urban area who ingested a leech
from a bottle that had been filled with water, whichattached
to the palate within 4 days. The current literature is reviewed
and the therapeutic options are discussed.

CASE REPORT
When adhere dto the mucous membrane, leeches ingest
blood averaging 890% of their weight. For this reason, A 7 year-old boy presented at our clinic who had a 4 day
aquatic leeches may be dangerous, and also they can cause  history of oropharyngeal symptoms such as sore throat,

Human infestation of a leech, especially in urban areas, is very
rare. It usually occurs in individuals who swim in streams or
drink infested water (1). After the contaminated water is drunk,
the leech may adhere to anywhere along the upper aero-
digestive tract. Possible areas are the nasal cavity, oropharynx
and hypopharynx, larynx, trachea, and esophagus (2-4).

Address for Correspondence/Yazisma Adresi: Dr. Fatih Oghan, Department of Otorhinolaryngology and Internal Medicine, Medical School,
Dumlupinar University, Kiitahya, Turkey Mobile: +90 505 726 73 75 E-mail: fatihoghan@hotmail.com
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dysphagia and hemoptysis. A leech was ingested from a bottle
that had been filled with water, but his parents were unaware of
this. They suspected aspiration of something into the respiratory
tract and they saw that the oropharynx was sub-totally obstruct-
ed by the purplish foreign body.

After examination, we saw blood clots on the soft palate and an
adherent foreign body in that location. When other otolaryngeal
examinations and the blood count and clotting test were nor-
mal, the foreign body was quickly removed after pre-medication
via electro-cauterization. The leech was identified as approxi-
mately 3 cm in length (Fig. 1). No bleeding occurred in the
extraction site.

DISCUSSION

Approximately 600 leech species have been identified to date,
but only about 15 different types are used in medicine. Various
anticoagulant agents are known to be injected by a leech.
Theromyzon tessulatum, cytin (chymotrypsin inhibitor), tessulin
(trypsin and chymotrypsin inhibitor), therin (trypsin inhibitor),
theromin (thrombin inhibitor), and therostatin (factor Xa inhibi-
tor) have been identified (5). The medical leech injects hirudin
among a cocktail of many other anticoagulants.

One of many therapeutic applications of leeches results from this
local injection of anticoagulants, especially in the field of recon-
structive surgery, preventing hemostasis in flaps (6). It is still used
in Europe and the United States by surgeons for these properties
that make them useful when the venous tissue is compromised
and the leech merits its name, Hirudo Medicinalis. Hirudotherapy
is a treatment using medical leeches. Because of their saliva con-
taining anticoagulant and a histamine-like vasodilator, they are
useful for providing critical venous outflow for compromised tis-
sue replants and transfers that might otherwise be unsalvageable
(7). The existence of skin visceral connections with the definite
organs is well known. Biologically active substances act on organs
during the blood-sucking process of medicinal leeches through
veins. It promotes the improvement of blood circulation in the

Figure 1. Leech obtained from the case

organ, renders a thrombolytic, anti-inflammatory, immune stimu-
lating action, increases nutrition of tissues, and strengthens tis-
sues immunity. The removal of a leech in the upper aero-digestive
tract should be performed with caution to prevent prolonged
bleeding. It adheres firmly to the mucosa, with either insertion of
a proboscis or a triple-jawed mouth.

When lodged in the oropharynx, the leech is able to simulate the
symptoms of angio-edema. Signs of mechanical obstruction,
including unilateral nasal obstruction, dysphagia, dysphonia, or
dyspnea can progress in time, since the leech will increase its
size during the period of feeding. In this case, the patient had
dysphagia.

For many years, leeches have been used in modern medicine to
encourage the blood flow to skin and muscle flaps, improving
blood circulation and helping quiker healing in Turkey. Also, in
our case, the patient’s mother had had breast reconstructive
surgery with a transverse rectus abdominis myocutaneous
(TRAM) flap and leeches were used after surgery to improve its
blood flow, and the child was infested by a leech from a bottle
which has been filled with water without his parents’ knowledge.
Although oropharyngeal leech infestation is not common in
urban areas, this case of oropharyngeal leech infestation had
occurred in an urban environment because of the patient’s
mother’s surgery in which leeches had been used. Also,
Kuehnemund et al. (8) reported that human infestation of a
leech, especially in urban areas, is very rare.

In therapy, removal of a leech requires special care and utmost
gentleness because it attaches strongly with its suckers. This pro-
cedure can be performed under general or topical/local anesthe-
sia. Different methods of detaching a leech from the mucosa
other than mechanical have been proposed, such as injection of
local anesthetics or superficial application of toxic agents (9). In
Kuehnemund’s (8) study, the leech was removed easily with for-
ceps without complications. If it is in the nares or upper pharynx,
it can be paralysed with cocaine and extracted directly (10). As an
alternative to cocaine, as in the Bilgen et al. (3) case study, topical
anesthetic agents, such as Lidocaine, are effective in paralyzing
leeches. If it is in the larynx, hypopharynx or lower pharynx,
direct laryngoscopy is needed under general anesthesia, both
for diagnosis and removal of the leech (3). Also, our patient’s
leech was in the oropharynx so, following pre-medication, it was
removed quickly via electro cauterization.

CONCLUSION

In developing countries, the possibility of Hirudinea should not
be overlooked and leech infestations have to be considered in
the differential diagnosis of severe anemia in children. Electro
cauterization should be borne in mind as a therapeutic option in
the treatment of leech infestations in the upper respiratory tract
under pre-medication in pediatric patients.
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Apicomplexan Protozoonlara Model Olarak Plasmodium spp.’nin Eritrosit
Invazyonunun Molekdler Temelleri

The Molecular Mechanisms of Erythrocyte Invasion of Plasmodium spp. as a Model
Organism of Apicomplexan Protozoa

Izzet SAHIN, Ozan YAMAN, Berna HAMAMCI, Ulfet CETINKAYA

Erciyes Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Kayseri, Tiirkiye

OZET

Apikompleksan protozoonlar tip ve tarim alaninda énemli patojenlerin bulundugu protozoon subesii¢inde yer almaktadirlar. Bu protozoonlarin
apeksinde hiicre invazyonu ve hiicre icinde gelismede dnemli olan rhoptiri, mikronem, conoid, apikal polar ring, dens grandller ve apikoplast-
tan ibaret tepe kompleksi organelleri bulunur. insan saghgini direkt ve indirekt olarak olumsuz etkileyen énemli apikompleksan parazitler
arasinda Plsamodium spp, Toxoplasma gondiii, Cryptosporodium, Eimeria, Babesia ve Theileria sayilabilir. Apikompleksan parazitler substrata
bagli (substrat-dependent) kayma hareketi vasitasiyla hareket ederler ve konak hicreye aktif olarak girerler. Bu parazitlerde kayma hareketi ve
konak hiicre invazyonu, aktomiyosin-based system (Glydeosome) vasitasiyla ortaya ¢ikar. Bu glici ortaya ¢ikaran motor (myosin-motor), ben-
zersiz bir ¢ift membran tabakasi olan plazma membrani (parazit plazma membrani, plazmalemma) ve ic membran kompleksi (inner membran
kompleks, IMC) arasina gémulmustlr. Benzersiz aktomyosin motor, hem konak hicre invazyonunu hemde apikompleksan invaziv dénemin
hareketini gl¢lendirir. Hiicre invazyonunda esas olan sitoplazmik motor, transmembran kdpriiler ve ylzey ligantlar baslica apikompleksan
patojenler arasinda muhafazali (conserved) durumundadir. Bu derleme’de, apikopleksan parazitlere bir model organizma olarak plasmodial
merozoitlerin eritrositlere invazyonu ayrintili olarak gdzden gegirilmistir. (Turkiye Parazitol Derg 2010; 34: 203-6)

Anahtar Sézciikler: Apikomplexan, merzoit, motor kopleks, motilite ve invazyon
Gelig Tarihi: 09.02.2010 Kabul Tarihi: 22.10.2010

ABSTRACT

Apicomplexan protozoa are a phylum of parazites that includes medically and agriculturally important pathogens. They are named for their
cell apex which contains a number of organelles (rhoptri, micronemes, conoid, apical polar ring, dense granules and apicoplast), impor-
tant for their invasion and development within host cells. Among important apicomplexan parasites that affect human health directly or
indirectly are Plasmodium spp., Toxoplasma gondii, Cryptosporodium, Eimeria, Babesia, and Theileria. Apicomplexan parasites move and
actively enter host cells by substrate-dependent gliding motility. In these parasites, gliding motility and host cell invasion are driven by an
actomyosin-based system (Glydeosome). A gliding motor machinery is embeded between the plasma membrane and inner membrane
complex (IMC), a unique double membrane layer. A unique actomyosin motor powers both host cell invasion and locomotion of apicompl-
exan invasive stage. The cytoplasmic motor, a transmembrane bridge, and surface ligants essential for cell invasion are conserved among
the main apicomplexan pathogens. In this review, erythrocytet invasion of Plasmodial merozit, which is a model organism of apicomplexan
parasites, has been reviewed in detail. (Turkiye Parazitol Derg 2010; 34: 203-6)
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Apikomplexan protozoonlarin hepsi hayvanlarda parazit olarak
yasamakta, insan ve tarim hayvanlarinda hesaplanamayacak
kadar blyik morbidite ve mortaliteye sebep olmaktadirlar.

Apikomplexan parazitler arasinda;
e Malarya etkenleri Plasmodium spp.,

e |Immunokompramize bireylerde énemli oportunistik pato-
jen etken Toxoplasma gondii,

e Tavuk ve sigirlarda patojen olan Eimeria spp.,
e Afrika’da sigirlarin tick-borne paraziti Theileria spp.,

¢ Oportunistik zoonoz etkeni olan Cryptosporidium sayilabi-
lir (1-4).

Apikomplexan protozoonlar; konak hiicreye (hedef hicre, target
cell) girme ve ¢ikma, biyolojik bariyerlerden gecme, konak dokula-
rindan go¢ etme, ylzey Uzerinde hareket ve konak hiicreyi sofistike
bicimde manipliile etme gibi mistesna biyolojik harikalar yaratan
olaganustl hicrelerdir. Apikomplexan parazitler, hiicre icine aktif
olarak girebilen ve yalnizca konak hiicre icinde gelisebilen ve coga-
labilen (zorunlu, obligator) intraselliler parazitlerdir.

Apikomplexan parazitlerin zoitleri, konak dokusundan go¢ eder-
ken ve konak hiicreye aktif olarak internalize (invaze) olurken hare-
kete ihtiyac duyarlar. Bu amacla “glydeosome” (actinomyosin-
powered gliding motility) sistemini kullanirlar (5, é).

Glideosome’un yapisal ve fonksiyonel komponentleri arasinda;

e Motor kompleks; motor kompleks aktin ve myoA+MTIP
(myosin-tail-domain interacting protein) + GAP/50 (glyding
ascociated protein 45/50) olmak Uzere iki komponentten
ibarettir.

e Motor komplekse direkt (eritrosit binding protein -175,
(EBA-175)) veya bir baglayici protein (ankir) ile indirekt
(trombospondin-related adhesive protein, (TRAP) olarak
baglanan transmembran adhezin kompleksler,

e [F-aktin,

e Kopri molekiller [aldolase, myosin-tail-domain interacting
protein (MTIP), inner membrane complex proteinleri
(IMCPs)...gibi] ve

e Proteazlar vardir (Sekil 1).

Parazit, kayma hareketi ("gliding motility”) denilen bir tarzda
hareket eder ve bunun benzersiz mekanizmasi; dis plazma
membrani ve inner membrane komplex (IMC) arasinda yerlesen
ve IMC'ye percinlenen apikomplexan-spesifik motor komplex
(aktino-miyozin motor) ile glclendirilir ve saglanir. Motilite ve
host cell invazyonda; sitoplazmik motor, transmembran képriler ve
yuzey ligantlar temel rol oynamaktadir (7-9).

Apikomplexan parazitlerin konak hiicre invazyonunda, parazit ve
konak hiicre arasinda interaksiyonu saglayan apikal kompleks
denilen benzersiz bir yapi bulunmaktadir. Konak hiicreye invaz-
yon (=host-cell invasion) ve konak hicre modifikasyonunda
(host-cell modification) kritik Gneme sahip olan bu organeller;

e Rhoptri,
e Mikronem,

e Conoid,

e Apikal polar ring (APR),
e Apikoplast,
e Exonem’den ibarettir (7, 10) (Sekil 2).

e Apikal organellerden rhoptry ve micronemler sekratuar
organellerdir; motilite, konak hicreye yapisma (host cell
adhesion), konak hicreye invazyon (host cell invasion) ve
parazitoforoz vakuol'ln tesis edilmesinde gerekli riinleri
ihtiva ederler (11-14).

e Conoid; kiguk, huni seklinde yapilardir ve konak hicreye
invazyonda mekanik rol oynadidi farzedilmektedir.

e Apicomplexanlar icin benzersiz olan apical polar ring
(APR), bu hiicrelerde mikrotibul organizasyon merkezi ola-
rak gorev yapar.

Apicomplexan protozoonlar icinde mistesna bir yeri olan Plasmodium
parazitlerinin Ug farkli invaziv dénemi identifiye edilmistir.
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Sekil 1. Parazit, konak hicre ve glydeosome komponentleri
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Bunlarin yagsam déngi dénemleri ve hedef olarak sectikleri hiicre
tipleri farkli olsa da (6rn. merozoitler eritrositleri, sporozoitler
hepatositleri ve ookinetler vektér anopheles orta bagirsak epitel
hlcrelerini) her bir zoit benzer temel hiicre morfolojisi ve biyolo-
jisi 6zelliklerine sahiptir.

Bu temel benzerlik, apikal kompleks ve onunla ilgili benzersiz
sekretuar organeller olan mikronem, rhoptri ve dens grandller ile
belirginlesir.

Apicomplexan parazitlerde hareket ve invazyon sirasinda sekre-
tuar organellerin exositosisi (discharge) gerceklesir; tam kompo-
nent takimina sahip zoitler icin sekretuar organellerin sirali salin-
masinin 4 kademesi vardir:

e Zoitin ¢ikisa hazirlanmasi icin ekzonem salinmasi,

e Motilite ve invazyon igin mikronem salinmasi (reoryantas-
yon ve tigt junction formasyonu esnasinda),

e PV (Parazitoforoz vakuol) formasyonu ve hiicre enfeksiyo-
nunun insasi icin rhoptrilerin salinmasi,

e Post-invazyon déneminde PV ve konak hicrenin yeniden
insasl i¢in dens grandl salinmasi.

Plasmodium spp.'nin kan dolasiminda invaze oldugu hicre tipi
sadece eritrositlerle sinirlidir. Bu invazyon; parazitin invaziv formu
olan merozoitler Gzerinde bulunan ylzey proteinleri (=ligantlar,
parazit reseptorleri) ve konak eritrosit ylzeyindeki ayni kdkten
gelen (cognate) reseptorler arasinda olan spesifik ligant-reseptér
interaksiyonu vasitasiyla belirlenmekte ve gerceklesmektedir (15).

Eritrosit reseptorlerini spesifik olarak taniyan ve baglanan mero-
zoit ylzey adhezinleri (adheziv ligantlar) arasinda en énemlileri:

e Eritrocyte binding protein -175 (EBA-175)

¢ Duffy-binding protein (DBP)

e Reticulocyte-binding protein (RBP)

¢ Reticulocyte - binding homolog protein (Rh)

e Trombospondin-ralated adhesive protein (TRAP), merozoi-
te trombospondin- related adhesive protein (MTRAP),
Plasmodium trombospondin - related apical protein
(PTRAMP) vardir.

Plasmodium parazitlerinin eritrositlere girebilmesi i¢cin, merozoi-
tin eritrosit ylzey komponentlerini (=eritrosit reseptorleri) tani-
masi ve yapismasi gereklidir.

Opsiyonel reseptorler arasinda;
Glycophorinler (GlyA, GlyB...gibi)

(Bir multipass integral membran proteini ve anyon transportudur
ve eritrositlerin spectrin-aktin submembran cytoskeletonu igin
yapisma fonksiyonuna sahiptir).

Band 3,
Retikllosit spesifik reseptér,
Sialik asit bulunur (15).

Deneysel calismalar, canli video ve EM calismalari ile invazyon
strecinde 4 farkli adimin bulundugu ortaya konulmustur.

e Baslangi¢c merozoit baglanmasi (initial merozoite binding)

e Reoryantasyon ve mikronem ekzositozisisi

e Siki baglanma formasyonu (tayt janksiyon formation)
e Girig ve transformasyon (entry and transformation) (Sekil 3).

1. ADIM; Konak eritrositlerinden cikisi takiben serbest merozoit-
ler ile yeni eritrositler arasinda merozoit yizeyinin herhangi bir
noktasinda reversibl olarak distk afiniteli baslangic temasi ve
baglanmasi gerceklesir; ylizeyden apekse bir sinyal génderilir. Bu
baglanmada, ylzlercesi icinde en iyi tanimlanan GPI- anchored
protein de denilen merozoit ylzey proteini-1 (MSP-1) dnemlidir
ve eritrosit reseptorlerinden Band 3 ile baglanir (15, 16).

2. ADIM; Parazit eritrosite baglandiktan sonra kendisini, apikal
ucunu eritrosit membranina sikica baglayarak (juxtapose) reor-
yante eder. Merozoitin apikal ucuna lokalize olan Apikal memb-
ran antijen-1 (AMA-1) olarak bilinen bir transmembran protein ve
High Molecular Weight Rhoptri (RHOPH) kompleksi bu reoryan-
tasyona istirak eder. Bu sirada hareketli baglanma (moving junc-
tion) olusturmada ve dolayisiyla invazyonda énemli adimlardan
birisi olan, konak hiicreye mikronemin apikal baglanmasi ve mik-
ronem salinimi gerceklesir (17, 18).

3. ADIM; Merozoit reoryantasyonu ve mikronem salinimini taki-
ben parazit plazma membraninda (PPM)'de bulunan multipe
parazit ligantlar ve konak hicre plazma membraninda (CPM)'de
bulunan eritrosit reseptorleri arasinda siki baglanma (tight junc-
tion, moving junction) olarak bilinen, yakin (membran-to-
membran) temasi ile gerceklesen ylksek afiniteli irreversible
temas ve baglanti saglanir. Ekzosite mikronemal materyal zoit
ylzeyine yayilir ve hareketli baglanmanin arkasindan zoit memb-
rani Uzerine kaplanir (capped). Tayt janksiyon, giren zoitin etrafin-
daki yuzik seklindeki zondur; konak hiicre invazyonu esnasinda
motor kompleks aktivitesinin fokal noktasidir (19-21).

4. ADIM; Janksiyon bdlgesinde olusan ve konak membrani ve
parazit komponentlerinden olusan parazitoforoz vakuol memb-
rani (PVM) ile kusatilmis olan parazitoforoz vakuol gittikce genis-
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Sekil 3. Apikomplexan protozoonlarin invazyon basamaklar: (1)
Zoit konak hiicre ylzeyi ile temas eder; sinyal ylzeyden tepeye
iletili. (2) sinyal reoryantasyona sebep olur (reoryantasyonu
indikler), konak hicreye mikronem baglanmasi olur, moving
Junction (hareketli baglanma) formasyonu gerceklesir. (3) moving
Junction arkaya dogru kayarken Rhoptri salinimi olur ve PV
genislemeye baslar. Rhoptri materyali PVM ile entegre olur.
Ekzosite olan micronemal materyal zoit ylizeyine yayilir ve “moving
junction” arkasina yayilir. (4) Vakuol geniglemeye devam eder,
bunun lipidlerinin cogu konak hicre plazmalemmasindan temin
edilir. Janksiyon parazitin arka ucuna ulagir ve sonunda vakuol
kapanir. Dens granlller vakuol ylzeyine salinir (22).
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leyerek, janksiyon parazitin arka ucuna ulastiginda kapanir (23).
Gliding motility ve invazyon slrecinde, motor kompleksin akti-
vasyonu ve fonksiyonel olabilmesinin (gliding motilite ve invaz-
yonun gerceklesebilmesinin) 6n kosulu; bu tayt janksiyon formas-
yonunun ve tayt janksiyon koprilerinin olugmasi ve glg Ureten ve
hiicre invazyonunu gergeklestiren miyozinin stirict gliclini para-
zit hareketine transfer edebilmesi icin motor kompleksin IMC
membranlarina glvenli olarak baglanmasi gerekir. Motor komp-
leksin miyozin komponenti (MyoA, MTIP, GAP/50) dis IMC
membranlarina baglanmaktadir. Baglanma, burada bulunan
baglayici (anchoring) proteinler (IMPs, IMCPs) vasitasiyla pergin-
lenen GAP/50 yoluyla saglanmaktadir. Myozin motorun MyoA-
GAP/50 baglantisi MTIP aracilidiyla saglanmaktadir. Motor
kompleksin (aktino-miyozin motor) temel fonksiyonlarini gérebil-
mesi icin parazit sitoskeletonuna baglanmasinin yaninda, hedef
hicre (target cell, host cell) ile de baglanti kurmasi gerekir. Bu
baglanti; plazma membrani ve IMC arasinda yer alan aktin fla-
mentleri (IMC'de lokalize olan ve aktin polimerizasyonu ile olu-
san) ve ektodomainleri ile subsrat ve konak hicrelere baglanan
plazma-membran adhesiv proteinlerin (TRAP ve diger adhesinle-
rin) C-terminal kuyruklarinin aldolase yardimiyla temasi (aldolase-
mediated kontact) ile saglanmaktadir (16, 24, 25).

SONUC

Transmembran adhezin -aktin filament kompleksinin, PPM'nin
sivi lipid tabakalarinin (inner doubl membran, fosfolipid bilayer)
intermembran alani i¢cinden miyozin motor yardimiyla ¢ekilmek
suretiyle gerceklesen posterior lokasyonu parazitin ileriye dogru
(eritrosit icine dogru) surllerek ilerlemesini saglar. Bu islem 5-20
saniyede gerceklesir ve invazyon tamamlanir.

Anlasildigi Uzere parazitin ilerlemesi icin, bagdlayici proteinlerle
olusan komplekslerin baglantilarinin proeolitik proseslerle kopa-
rlmasi gerekmektedir. Burada, AMA-1, MSP-1 ile olusan ylzey
OrtUsl (surface coat) “sheddase” vasitasiyle koparilmakta; micro-
nemal adhesive proteinlerin proteolitik olarak uzaklastirilmasi da,
membran ¢dzilmesini kolaylastiran bir yerlesik protease (cogun-
lukla bir rhamboid proteaz) vasitasiyle saglanmaktadir (26-28).

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar ¢atismasinin s6z konusu olmadigini
bildirmislerdir.

KAYNAKLAR

1. Charleston WA. Toxoplasma and other protozoan infections of
economic importance in New Zealand. New Zealand journal of
zoology 1994; 21: 67-81.

2. Hommel M and Gilles HM. Malaria. TopleyWilston's Microbiology and
Microbial Infections 10 Edition. Parasitology (Eds) FEG Cx, Derek Wa-
kelin, Stephen H. Gillespie and DD Despommier. ASM Press, 2005.

3. Kaya G. An Overview of Classifi cation of the Phylum Apicomplexa.
Kafkas Unv. Vet. Fak. Derg. 2001; 7: 223-8.

4. Schmunis GA and Lopez-Antunano FJ. World-wide importance of
parazites. Topley Wilston's Microbiology and Microbial Infections
10 Edition. Parasitology (Eds) FEG Cox, Derek Wakelin, Stephen H.
Gillespie and DD Despommier. ASM Press, 2005.

5. Kappe SHI, Buscaglia CA, Bergman LW, Coppens |, Nussenzweig V.
Apicomplexan gliding motility and host cell invasion: overhauling
the motor model. Trend an Parasitology. 2004; 20: 13-6.

6. Matuschewski K, Schuler H. Actin/Myosin-Based Gliding Motility in
Apicomplexan Parasites. Edited by: Barbara A. Burleigh, Dominique
Soldati-Faure. Molecular Mechanisms of Parasite Invasion Sub
cellular Biochemistry, 2008; 47: 110-20.

7. Mehlborn H. Cellular Organisation of Parasite Protozoa. Topley and
Wilson's. Microbiology and Microbial Infections. Parasitology. Ed by:
Stephen H, Gillespie and Dickson D. Despommier ASM Press, 2005.

8.

20.

21

22.

23.

24.

25.

26.

27.

28.

Thompson J, Cooke RE, Moore S, Anderson LF, Janse CJ, Waters
AP. PTRAMP; a conserved Plasmodium thrombospondin-related
apical merozoite protein. Molecular and Biochemical Parasitology.
2003; 134: 225-32.

Toril M, Matsumoto Y, Kamboj KK, Maracic M, Guo SQ, Nussenzweig
RS, et al. Association of microneme antigens of Plasmodium
brasilianum merozoites with knobs and other parasite-induced
structures in host erythrocytes. Infect Immun, 1989; 57: 596-601.
Levine ND. Introduction to the Apicomplexa. ED. Lee JJ, Hutner
SH and Bovee EC. An lllustrated Guide to the Protozoa Society of
Protozoologists, Lawrence, Kansas, 1985.

Carruthers VB, Tomley FM. Microneme Proteins in Apicomplexans. Edi-
ted by: Barbara A. Burleigh, Dominique Soldati-Fawre. Molecular Mec-
hanisms of Parasite Invasion Subcellular Biochemistry, 2008; 47: 33-45.
Kalpana L, Prieto JH, Bromley E, Sanderson SJ, Yates JR, Wasting
JM, et al. Characterisation of Plasmodium invasive organelles; an
ookinete microneme proteome. Proteomics 20096; 9: 1142-51.
Soldati D, Dubremetz JF, Lebrun M. Microneme proteins: structural
and functional requirements to promote adhesion and invasion by
the apicomplexan parasite Toxoplasma gondii. International Journal
for Parasitology. 2001; 31: 1293-302.

Tomley FM and Soldati DS. Mix and match modules: structure and
function of microneme proteins in apicomplexan parasites. Trends
in Parasitology.2001; 17: 81-8.

Duraisingh MT, Simone TD, Jennigs C, Refour P and Wei Wu C.
Eritrosit invasion by Plasmodium falciparum: Multipil ligand-receptor
intractions and phenothpic switching. Ed: Barbara A, Burleigh and
Dominique Soldati Fawre. Landes Bioscience, 2008; 47: 46-57.
Bullen HE, Tonkin CJ, O'Donnell RA, Tham WH, Papenfuss AT, Gould
S, et al. A novel family of Apicomplexan glideosome-associated
proteins with an inner membrane-anchoring role. J. Biol. Chem.
2009; 284: 25353-63.

Healer J, Crawford S, Ralph S, Fadden GM, Cowman AF.
Independent Translocation of Two Micronemal Proteins in
Developing Plasmodium falciparum Merozoites.Infection and
Immunity. 2002; 70: 5751-8.

Tanyuksel M. Hucrenin Molekuler Yapisi ve Hucre ici Sinyalizasyon
Molekuler Parazitoloji. ED. Ozcel M.A, Tanyuksel M, Eren H. Turkiye
Parazitoloji Dernegi Yayin No:22 izmir, 2009.

Baum J, Gilberger TW, Frischknect F, Meissner M. Host-cell invasion
by malaria parasites: insights from Plasmodium and Toxoplasma.
Trends in Parasitology, 2008; 24: 557-63.

Cowman Af and Crabb BS. Invasion of red blood cells by malaria
parasites. Cell 2006; 124: 755-66.

Wiser MF. Cellular and Molecular Biology of Plasmodium. Tulane
University (c 1999), Last Modifi ed on Februrary 12. 2009. Sahin ve ark.
206 Eritsosit isgalinin Molekuler Mekanizmasi: Plasmodium Modeli.
Dubremetz JF, Garcia-Reguet N, Conseil V, and Fourmaux
MN. Invited review Apical organelles and host-cell invasion by
Apicomplexa. 1998; 28: 1007-13.

Sinavi AP. Biogenesis of and activities at the Toxoplasma gondii
parastiophorus vacuole membrane. Edited by: Barbara A. Burleigh,
Dominique Soldati-Faure. Molecular Mechanisms of Parasite
Invasion Sub cellular Biochemistry, 2008; 47: 155-64.

Huxley AF. Mechanics and models of the myosin motor. Philosophical
transactions of the Royal Society of London. Series B, Biological
sciences. 2000; 355: 433-40.

Morrissette NS and Sibley LD. Cytoskeleton of Apicomplexan Parasites.
Microbiology and Molecular Biology Reviews, 2002; 66: 21-38.

Dowse TJ, Koussis K, Blackman MJ and Soldati-Fawre D. Roles of Pro-
teases during Invasion and Egress by Plasmodium and Toxoplasma.
Edited by: Barbara A. Burleigh, Dominique Soldati-Fawre. Molecular
Mechanisms of Parasite Invasion Sub, 2008; 47: 121-39.

Harris PK, Yeoh S, Dluzewski AR, O'Donnell RA, Withers-Martinez
C, Hackett F, et al. Molecular identifi cation of a malaria merozoite
surface sheddase. PLoS Pathogens is run by an international Editorial
Board, headed by the Editor-in-Chief, Kasturi Haldar (University of
Notre Dame, Notre Dame, IN, USA). 2005; 1: 241-51.

Van der Bliek AM, Koehler CM, 2003. A mitochondrial rhomboid
protease. Developmental cell. 2003; 4: 769-70.



Derleme / Review 207

Protozoonlarin Tanisinda limige Dayali Izotermal Cogaltma Y 6ntemi (LAMP)

Diagnosis of Protozoa by Loop-Mediated Isothermal Amplification: (LAMP)

Zeynep KOLOREN, Cumhur AVSAR, Ziilal Atl SEKEROGLU

Ordu Universitesi, Fen Edebiyat Fakdiltesi, Biyoloji Anabilim Dali, Ordu, Turkiye

OZET

Protozoanlardan Apicomplexan subesinin insan sagligr yoninden ¢cok dnemli parazit cinsleri Plasmodium, Isospora, Toxoplasma, Babesia ve
Cryptosporidium'dur. Protozoer hastaliklarin tanisinda kullanilan genel ydntemler, protozoonun viicutta yerlestigi yere, konagi terk etme yol-
una ve klinikten génderilen 6rnege dayanir. Bazi protozoanlarin tanimlanmasinda tek basina klasik ydntemler yeterli olmayip tirler arasindaki
farklihgi belirlemek icin molekiler metotlar kullanilmak zorundadir. Son yillarda protozoanlarin tanimlanmasinda siklikla kullanilan molekiler
yontemlerden biri de LAMP teknigidir. Cok fazla teknik beceri ve profesyonel ekipmanlara gerek olmayan ancak guvenilir sonuglarin elde
edildigi lamp teknigiyle sabit sicaklikta hedef DNA'dan kisa bir sirede ¢ok fazla sayida kopya elde etmek mimkindir. Bu calismanin amaci
insan saghgi yoninden énemli olan protozoanlarin tanimlanmasinda lamp tekniginin kullaniimasi ve diger molekdler tekniklerle kiyaslanmasi
hakkinda bilgi vermektir. (Turkiye Parazitol Derg 2010; 34: 207-11)

Anahtar Sézciikler: LAMP (ilmige Dayali izotermal Cogaltma Yontemi), Protozoon, Apicomplexan, Polimeraz Zincir Reaksiyonu (PZR)
Gelis Tarihi: 01.06.2010 Kabul Tarihi: 03.09.2010

ABSTRACT

Plasmodium, Isospora, Toxoplasma ,Babesia and Cryptosporidium are parasites which have a significant role in human health. The location
in which the protozoon settles in the body, the way that it leaves the host, and the sample which is send from the clinic are the elements of
the general methods used in the diagnosis of the ailments caused from protozoan. Classical methods are not adequate for the identifica-
tion of some protozoon; also, molecular methods have to be used in designating the distinctions between the species. In recent years,
one of the molecular methods which has been used frequently in the identification of protozoon is the technique of LAMP. With the aid
of the LAMP technique, from which it is possible to obtain reliable outcomes without the contribution of technical skills and professional
equipment, in constant temperature it is possible to have a great number of copies from the targeted DNA in a short period. The aim of
this collation is to give information about the usage of the technique of LAMP in the identification of the protozoa which are important for
human health and the comparison between the technique of LAMP and other molecular methods. (Turkiye Parazitol Derg 2010; 34: 207-11)

Key Words: LAMP (Loop-Mediated Isothermal Amplification), Protozoa, Apicomplexa, Polimerase Change Reaction (PCR)
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LAMP proseduri hizlidir ve sabit sicaklikta (60-70°C) 1 saatte
tek bir kopyadan 10 (2) kopya ¢ogaltilabilir. LAMP teknigini

GiRiS

ilmige Dayali izotermal Cogaltma Yontemi (LAMP) enfeksi-
yonlari teshis etmede uygulanan nikleik asit codaltma test-
lerinden biridir. Lamp son yillarda kullanilan yeni bir teknik
olup, 10 yildan daha az bir zamanda bu teknikle 250 nin
lUzerinde calismanin yapildidi belirtilmistir (1).

uygulamak oldukga basit olup yiksek teknik becerilere
gerek yoktur (3). Bu teknikte alti adet primer kullanilir, duyar-
lilik ve 6zgullik PCR'dan daha yiksektir bu yizden birkag
DNA kopyasi, bir saat icinde milyarlarca kopya halinde
cogaltilabilir. Kapali bir sistem oldugu icin kontaminasyon
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riski azdir. Farkli miktarlardaki yabanci DNA, yéntemin duyarlihgi-
ni etkilemez. Alti primerle sekiz farkli bélgenin taninmasi gerek-
tigi icin, 6zgullik ve duyarlilik ylksektir. Uygulanmasi kolay,
Sicaklik degisiklikleri icin zaman kaybi olmadigindan, daha hizli
sonug alinan bir yontemdir (1, 2).

Lamp tekniginde 6 adet primer hedef DNA nin 8 farkli noktasini
tanimaktadir. Dig forward primer (F3), dig revers primer (B3), ig
forward primer (FIP): 3'ucunda F, ve 5'ucunda F1c bélgelerinden;
I¢ revers primer (BIP): 3" ucunda B, ve 5" ucunda B1c bélgelerin-
den olugsmaktadir (Sekil 1 ve 2) (4).

Protozoonlar icinde énemli bir yere sahip Cryptosporidium tirleri
icin basit ookist ve kist morfolojisi, konakgi spesifitesi, gibi 6zellik-
ler molekiler taksonomiyi desteklemek amacli kullaniimaktadir.
Fenotipik olarak ayni olan Cryptosporidium turlerinin kesin tanisi,
ancak molekiler yontemler kullanilarak gerceklestirilebilir.

Bu calismada, toplum saghdinin korunmasi, iyiliestirilmesi ve
yasam kalitesinin arttinlmasi igin insan sagligini tehdit eden pro-
tozoonlarin teshisinde daha glvenilir sonuglarin alinacagd, ulusla-
rarasi kabul edilmis glincel standart bir metod olan LAMP tekni-
ginin kullaniimasi hakkinda bilgi vermek amaglanmistir.

GENEL BiLGILER

Lamp Tekniginin Uygulanmasi
Loopamp DNA amplification kit (Eiken Chemical Co. Ltd) kulla-
nilarak bu teknik uygulanir (Resim 1).

Lamp teknigi igin;

Distile su,

Primer mix (FIP, BIP, F3, B3),
2X Reaksiyon Tamponu,

Bst DNA polimeraz enzimi,
DNA 6rnegi gerekmektedir.

LAMP reaksiyonu 25 pl son hacimde hazirlanir. Bu karigimin 2 pl
sini cogaltilacak DNA 6rnegi olusturur. 12.5 pl LAMP Tamponu
[(40 mM Tris-HCI (pH 8.8), 20 mM KClI, 16 mM MgSO4, 20 mM
(NH4)2S04, %0.2 Tween 20, 1.6 M betaine ve 2.8mM dNTP ler)];
0.9 ul primer karigimi (FIB ve BIP primerlerinin her biri 40 pmol,
F3 ve B3 primerlerinin her biri 5 pmol, (LF ve LB primerlerinin her
biri 20 pmol)), Bst DNA polimeraz'in 8U (Eiken Chemicals Co,
Japan) veya (New England Biolabs, M0275L) 1 pl ve 8.6'sida dis-
tile sudur. LAMP urinleri ethidium bromide ile boyandiktan
sonra %1.5 agarose jel de yuratdlir (5).

Lamp Tekniginde Primer Dizayni ve Sonuclarin Degerlendirilmesi

Bu primerler PrimerExplorer V4 software (http://primerexplo-
rerjp) programi kullanilarak calisilacak protozoonun hedef gen
bolgesine gore dizayn edilir. Lamp teknigi uygulandiktan sonra
elde edilen sonuglarin gézlenmesi %1.5 agaroz jel elektroforezi
kullanilip etidium bromid ile boyanarak saglanir (Resim 2). Bu-
nun yani sira flouresan boya yontemiyle drneklerin ciplak gozle
gdzlenmesi de miimkiindiir. Ornekleri tespit etmek icin flouresan
boya konulmus 6rnek tlpleri siyah arkaplanda giinisigi altinda
gozleme birakilir ve pozitif érneklerin bulundugu tip yesil flo-
resan renk verir (Resim 3). LAMP yénteminde gorsel olarak bir
baska belirleme yéntemi tirbidite ydntemidir bu yontemin esasi
ornek tlplerine konulan magnezyum fosfat'in olusturdugu beyaz
¢cOkeltiye dayanir (Resim 4) (6, 7).

Template DNA

3 F3c F2¢ Filc B1 B2 B
— = - —
5 ¥ —
F3 F2 F1 B1c B2c B3c

Primers
Inner Primer

FIP; mmmm 5-Flc-F2

Quter Primer
F3: mm

BIP: mwEE 5-B1c-B2 B3:

Sekil 1. Lamp tekniginde kullanilan primerlerin &zellikleri

[F3 Primer] S
F3c F2cFlc Target DNA B1 B2 B3
Jais oSl = O
= Ea | = B K}
F3 F2 F1 B1cB2cB3c
Igm 5
o
B2 ¥
Blc
BIP

Sekil 2. Lamp tekniginde kullanilan primerlerin yapisi

[ Loopamp

— e

Resim 1. Lamp tekniginde kullanilan kit

Diski 6rneklerinde Cryptosporidium tirlerini ayirtetmek igin Gg
farkli Lamp teknigi kullanildi. SAM geni C. Parvum, C. Homi-
nis ve C. Meleagridis icin, gpé0 geni C. Parvum'u, HSP-70 geni
C. andersoni'yi tespit etmek icin kullaniimigtir. Bu calismada kul-
lanilan primerler ve uzunluklar Tablo 1'de ki gibidir (8).
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Resim 2. Lamp teknidiyle elde edilen bandlarin agaroz jeldeki
goruntusu

Resim 3. SYBR Green | floresan boya ile lamp sonucunun belirlenmesi

Protozoonlarda Lamp Teknigi Kullanilarak Yapilan Calismalar
Cryptosporidium tirlerinin ooksitlerini belirlemek icin arastirma-
cilarin yaptigi 5 yil Gzerindeki bir calismada, aralarinda yakin ilis-
kili turlerin belirlenmesi icin farkli yaklagimlar kullanildi. Bu farkli
yaklagimlardan biri olan LAMP tekniginde Cryptosporidium tir-
leri arasinda hedef tir olarak C.parvum secildi ve teshislerde bu
turtn hedef genleri kullanilmistir (Sekil 3) (9).

Guney Afrikada sidir, koyun ve atlardan alinan 270 digski 6rnegin-
de Cryptosporidium tirlerinin DNA'sini belirlemek i¢in 3 LAMP
(floresan, turbidite ve elektroforez) teknigi kullanildi.
Cryptosporidium 18S rRNA hedef geni ile yapilan nested PCR ve
LAMP teknigi sonuglari kiyaslandi. Nested PCR ile tim ornekler
negatif cikarken, érneklerin 3'te 1'i LAMP teknigi ile pozitif ¢ikt.
Bu calismada C. Parvum’un gpé0 geninin belirlenmesi icin LAMP
teknigi kullanilmistir (6).

Resim 4. Turbidite ile lamp sonucunun belirlenmesi

Toxoplazma gondii Lamp deneyinin 6zgulluguni gdstermek icin
yapllan calismada, hedef DNA olarak secilen T. gondii'nin yani sira
hedef DNA olarak secilmeyen N. caninum, B. gibsoni, B. Bovis, C.
parvum, T. Brucei ve T. Parva protozoonlan kullanildi. Sonug olarak 60
dakika stiren Lamp reaksiyonuyla T. Gondii cogalirken diger protozo-
anlarda herhangi bir cogalma gdézlenmemistir. Sonuglar real time
turbidimetre ile gosterilmistir (Sekil 4) (5).

Toxoplazma gondii ile lamp tekniginin duyarliligi ve spesifikliginin
belirlenmesi icin yapilan bir calismada LAMP teknigi ve klasik PCR
teknigi kiyaslandi. Calismada kullanilan Lamp primerlerini dizayn
etmek icin T. gondii'nin 529 bp hedef geni kullaniimig ve elde edi-
len sonuclarda calisilan érmeklerin %76.9'u klasik PCR ile, %85.7'i
LAMP teknigiyle pozitif bulunmustur. Tum &rnekler Gzerinde yapi-
lan mikroskopik calismalar ve klasik PCR ile pozitif sonuglanan
drneklerin hepsi LAMP teknigiyle de pozitif ¢cikmistir. T.gondlii tize-
rinde yapilan calismada LAMP ve klasik PCR tekniginin kiyaslanma-
sl sonrasinda elde edilen sonuglar géstermistir ki hem in vitro
sartlarda kiltir edilmis érneklerde hem de belirli bir alanda enfek-
te olmus drneklerde T.gondii'nin belirlenmesi icin LAMP metodu
spesifik, duyarli, hizli ve kolay bir sekilde uygulanabilir bir metodtur.
Bu nedenle LAMP metodu T.gondii enfeksiyonun tespit edilmesi
icin gucli bir arac olarak kullanilabildigi gibi arastirmacilar bu tek-
nigi klinik teshislere uygulamak icin de geligtirmelidir (5).

Cin’in kuzeyinde yaygin bir parazit olan koyun ve keci gibi hayvan-
lar Gzerinde enfeksiyonel hastaliklar birakan Babesia spp. tirleri
18S rRNA genleri kullanilarak LAMP teknigiyle belirlenmistir. 18S
rRNA genlerinin dizisine dayanarak Babesia spp. tirleri 2 guruba
aynlmistir. Birinci gurupta Babesia sp. BQ1 (lintan), Babesia sp.
(Mingxian), Babesia sp. (Tianzhu), Babesia sp. (Hebei), Babesia
sp. (Madang), Babesia sp. (Lioning) ve diger gurupta sadece
Babesia sp. Xinjiang -2005 olarak belirlenmistir (10).

Cin'in kuzeyinde Gansu eyaletinden 365 6rnek, Xinjiang eyaletin-
den 145 &rnek toplanmis ve bu érnekler hem LAMP teknigi
hemde Nested PCR ile calisip sonuglar kiyaslanmistir. 365 6rne-
gin 52 (%14.5) 'si LAMP teknigi ile pozitif ¢ikarken, Nested PCR
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Tablo 1. Cryptosporidium tirleri i¢in kullanilan Lamp primerleri

LAMP assay Primer Sequence (5'—3’) Length | Amplicon | Target
type size®
SAM-1b F3 ATTTGATRGACAAAGAAACTAG 22 145 Cryptosporidium parvum,
B3 CGATTGACTTTGCAACAAG 19 C. hominis and C. meleagridis
FIP (F1c-F2) TTGCGCCCTGTTAATCCAGCAT- 45 S-adenosylmethionine
TAATTAATCCATCTGGCAGRTTT synthetase (SAM) gene
BIP (B1-B2c) TTGTAGATACATACGGAGGATGGG- 46
TCTACTTTAGTTGCATCTTTCC
LF CTGCTGGCCCMCCAATTG 18
LB CATGGRGGTGGTGCATTTAG 20
gpé0 F3 TCGCACCAGCAAATAAGGC 19 157 Cryptosporidium parvum,
B3 GCCGCATTCTTCTTTTGGAG 20 (genotype Il) 60-kDa
FIP (F1c-F2) ACCCTGGCTACCAGAAGCTTCA- 39 glycoprotein (gpb0) gene
GAACTGGAGAAGACGCAGAA
BIP (B1-B2c) GGCCAAACTAGTGCTGCTTCCC- 41
GTTTCGGTAGTTGCGCCTT
LF GTACCACTAGAATCTTGACTGCC 23
LB AACCCACTACTCCAGCTCAAAGT 23
HSP-70P F3 CGTGCAAAGAGAACACTTTC 20 115 Cryptosporidium andersoni
B3 CCTACTAATACAACATCATGTACT 24 heat shock protein
FIP (F1c-F2) TCCTCAAATCTTGCACGACTTATWGA- | 47 (HSP)-70 gene
TTCATCTACWCAAGCAACAAT
BIP (B1-B2c¢) GTTCTGATTATTTCCGTGGCACA- 43
CTCTTATCCATTCCAGAATC
LF CAAAGTAGTCAATACCTTCGAAC 23
LB TAGCTCCAGTAGAGAAGGTATT 22
ile 365 6rnegdin 8'i pozitif ¢ckmistir. Xinjiang eyaletinden alinan
145 6rnekten 5 (%3.5)'i LAMP teknigi ile pozitif ¢cikarken, Nested 12 3 456 78 910
PCR ile hi¢ pozitif bulgu elde edilmemistir (11). 1. 100b¢ ladder
Bulgaristan’da yapilan bir calismada 7 irmak suyundan alinan su 2106 cocysts
orneklerinde Cryptosporidium tirlerini belirlemek icin LAMP tek- LAMP 3105 oocysts
nigi ve PCR calismalan kiyaslanmisti. Alinan su &rneklerinin 4104 cocysts
7'sinde de LAMP teknigi ile Cryptosporidium DNASsI ¢codaltilirken, >- 103 cocysts
PCR teknigiyle hicbir érekte Cryptosporidium DNASI belirlene- 6102 cocysts
medi. Su érneklerinde bulunan muhtemel DNA polimeraz inhibi- 7101 oocysts
torlerinin varligindan dolayr PCR sonuclarinin negatif oldugunu PCR 8.100 cocysts
. . i 200bg 9.10-1 oocysts
arastirmacilar tarafindan belirlenmistir (12), Buna kargin PCR inhi- _—
10. Negative control

bitorlerinin LAMP Uzerine etki yapmadigi da vurgulanmustir (13).

Rostov ve Sofya'da cevre sularinda T. gondii'yi belirlemek igin
yapilan bir calismada Nested PCR ve LAMP kullanildi. Alinan su
orneklerinde T. gondii’ yi belirlemek icin uygulanan tekniklerde,
LAMP teknigi icin T.gondii B1 geni hedef gen olarak kullanilmis,
Nested PCR icin ise 18S rRNA geni hedef olarak kullaniimistir.
Rostov bélgesinden 16, Sofya’dan ise 36 su érnegdi toplanmis ve
calismalar yapildiktan sonra sonuclar kiyaslanmistir. Rostov'dan
alinan 16 su érneginden Nested PCR ile 2 su érneginde T. gondii
belirlenirken LAMP teknigiyle incelenen 16 su 6rnegdinin 9'unda
T. gondii tespit edilmistir. Sofya b&lgesinden alinan 36 su érne-
ginden Nested PCR ile 5 su 6rnegdinde T. gondii belirlenirken 16’
sinda T. gondii tespit edilmistir (14).3

Sekil 3. Farkli dilusyonlardaki Cryptosporidium parvum ookistlerden
elde edilen DNA oérneklerinde LAMP ve PCR duyarlilik testi

Giardia duodenalis’ den izole edilmis A ve B alt gruplarinin seri
sulandinmlan yapilmistir. G. duodenalis B alt grubu icin 4 sulandir-
ma, G. duodenalis A alt grubu icin 5 sulandirma yapilarak ve LAMP
teknigiyle bitin sulandinmlarda Giardia DNA' si ¢cogaltilmistr.
LAMP teknigi ile bu ¢alismada G. duodenalis B alt grubu icin 0.548
pg DNA cogaltilmis, G. duodenalis A alt grubu icin 0.8 pg DNA
coGaltlmistir. Yine ayni calisma da Giardia duodenalis’i teshis
etmek icin diski érneklerinden, ylzey sularindan ve kanalizasyon
sularindan toplam 35 &mek alinmistir. Bu érnekler immiino floresan
test (IFT), G.duodenalis’ in 18S rRNA gen dizisini taniyan PCR, G.
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duodenalis’ in glutame dehydrogenase (GDH) gen dizisini taniyan
PCR teknigi, yine G. duodenalis’ in B alt grubu icin triosephospha-
te isomerase (TPI) genini taniyan Real-time PCR ve G. duodenalis’
in uzama faktort 1/alfa ( EF1a) genini hedef alan LAMP teknigiyle
35 8rnek calisiimis ve sonuclar kiyaslanmistir. Yapilan ¢alismada IFT
ile 35 6rnegin hepsi pozitif ¢ikmig, 18S rRNA PCR teknigi ile 35
ornegdin 23'U pozitif ¢ikmig, GDH PCR ile 35 drnegdin 15" i pozitif
ctkmig, TPl Real-time PCR ile tim ornekler negatif cikmis, EF1a
LAMP teknigi ile 35 6rnegin 24'G pozitif cikmistir (15).

SONUC

LAMP teknigiyle, karmasik ve profesyonel aletlere gerek olmak-
sizin reaksiyon karigiminin tirbidite veya floresan boya ile gorsel
denetiminin kolay bir sekilde degerlendirilmesi saglanir. PCR ve
diger molekdler biyolojik teknikler sadece iyi donatilmis labora-
tuarlarda en iyi uygulanabilir (1).

LAMP tekniginin en dnemli 6zelliginden biri pozitif reaksiyonlarin
kolayca belirlenmesine izin veren magnezyum fosfat'in beyaz
cokeltisini blylk miktarda Uretebilme yetenegidir. Bu yontemle
ciplak gozle de porzitif rnekler teshis edilebilir (2).

Lamp teknigiyle Cryptosporidium parvum ve Giardia lamblia gibi
parazitler ve bu parazitlerin alt gruplarnini belirlemek mimkinddr.
Lamp yonteminin yiksek duyarliligi, ekonomik ve kolay uygula-
nabilir olmasi bir cok alandaki tani laboratuarlarinda bu teknigin
kullanimini saglamaktadir. PCR tani testinin aksine Lamp tekigi
icin etkili bir DNA amplifikasyonunda tamamen saf halde elde
edilmis DNA gereksinimi yoktur. Standart bir PCR icin harcanan
zamanin Ugte biri kadar daha kisa sirede sonug almak mimkin-
dar. Sinirli kosullarin oldugu laboratuarlarda sabit bir sicaklk
kullanilarak yapilacak lamp teknigi icin PCR Cihazi veya real time
turbitimetre yerine su banyosu veya kuru blok isiticisi kullanilarak
63-65°C lik izotermal sicaklik saglanabilir.

Hem zaman hemde ekonomik anlamda edindigimiz kazang goz
ontine alindiginda uluslar arasi standartlarda kabul gérmus duyarli-
Iigr yiksek olan bu teknigi kullanarak fekal, su ve gida kékenli pro-
tozoanlar tespit etmemiz daha kolay ve daha kisa stirede olacaktir.

Cikar Catismasi
Yazarlar, herhangi bir ¢ikar ¢atismasinin s6z konusu olmadigini
bildirmislerdir.
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ABSTRACT

The current knowledge on the louse fauna of birds and mammals in Turkey has not yet been completed. Up to the present, a total of 109
species belonging to 50 genera of lice have been recorded from animals and humans, according to the morphological identification.
Among the avian lice, a total of 43 species belonging to 22 genera were identified in Ischnocera (Philopteridae). 35 species belonging to
14 genera in Menoponidae were detected and only 1 species was found in Laemobothriidae in Amblycera. Among the mammalian lice, a
total of 20 species belonging to 8 genera were identified in Anoplura. 8 species belonging to 3 genera in Ischnocera were determined and
2 species belonging to 2 genera were detected in Amblycera in the mammalian lice. (Turkiye Parazitol Derg 2010; 34: 212-20)
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OZET

Turkiye'deki kuglarda ve memelilerde bulunan bit tirlerinin meveut durumu henlz daha tamamlanmamistir. Bugline kadar insan ve hay-
vanlarda morfolojik olarak teghis edilen 50 cinste 109 bit turl bildirilmistir. Kanatl bitleri arasinda, 22 cinse ait toplam 43 tir Ischnocera’'da
tespit edilmisti. Amblycera'da ise Menoponidae familyasinda 14 cinste 35 tir saptanirken, Laemobothriidae familyasinda yalnizca bir tir
bulunmustur. Memeli bitleri arasinda Anoplura’da 8 cinste 20 tir tespit edilmistir. Yine memeli bitleri arasinda Ischnocera'da 3 cinste 8 tir
saptanirken, Amblycera'da 2 cinste 2 tir bulunmustur. (Turkiye Parazitol Derg 2010; 34: 212-20)

Anahtar Sézciikler: Kanatli bitleri, memeli bitleri, Turkiye
Gelig Tarihi: 07.09.2010 Kabul Tarihi: 01.12.2010

INTRODUCTION

Ideas concerning the phylogenetic relationships among the
major taxa of arthropods, and the included insect, are dynam-
ic. The phylogenetic arrangement of the higher groups of
insects has been contentious since the time of Linnaeus.
Insects belong to arguably the most successful major lineage

Hexapoda (ranked usually as a superclass) contains all six-
legged arthropods; diagnosis includes possession of unique
tagmosis, namely specialization of successive body seg-
ments that more or less unite to form sections or tagmata:
head, thorax, and abdomen. The extant hexapoda icludes
true insects and non-insects (2, 3).

of the phylum Arthropoda, the joint-legged animals. The lat-
ter clade comprises myriapods (centipedes, millipedes, and
their relatives), chelicerates (horseshoe crabs and arachnides),
crusteceans (crabs, shrimps, and relatives) and hexapoda (the
six-legged arthropods, and their relatives) (1).

True insects (Class Insecta) range from minute to large (0.2-
360 mm in lenght) and are very variable in appearance. They
typically have ocelli and compound eyes, at least in adults,
and the mouthparts are exposed (ectognathous) with the
maxillary and labial palps usually well developed. The tho-

This study was presented in the Fourth International Conference on Phthiraptera, 13-18 June, 2010, Urgiip, Cappadocia, Turkey
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rax is variably developed in the immature stages, but distinct in
adults with the degree of development dependent on the pres-
ence of wings. Thoracic legs have more than 5 segments. The
abdomen is primitively 11-segmented with gonopore nearly
always on segment 8 in the female and segment 9 in the male.
Cerci are primitively present. Gas exchange is predominantly
thacheal with spiracles present on both the thorax and abdo-
men, but variably reduced or absent (e.g., in many immature
stages). Larval or nymphal development is epimorphic, that the
number of body segments is constant during development.
Class insecta may be divided into two subclasses as “Apterygota
(=wingless)” and “Pterygota (=winged)” (2, 4, 5).

Pterygota are the winged or secondarily wingless (apterous)
insects, with thoracic segments of adults being usually large and
with the meso- and metathorax variably united to form a ptero-
thorax. The spiracles primarily have a muscular closing apparatus.
Mating is by copulation. Metamorphosis is hemi- to holometab-
olus, with no adult ecdysis, except for the subimago (subadult)
stage in Ephemeroptera. Subclass pterygota may be divided into
five subdivisions as Palaeoptera, Polyneoptera, Paraneoptera,
Endopterygota (=Holometabola) and Neuropterida (2, 4, 5).

Subdivision Paraneoptera (Acercaria, or Hemipteroid assem-
blage) comprises the orders Psocoptera (booklice), Phthiraptera
(parasitic lice), Thysanoptera, and Hemiptera. This group is
defined by derived features of mouthparts, including the slender,
elongate maxillary lacinia separated from the stipes and swollen
postclypeus containing and enlarged cibarium (sucking pump),
and the reduction in tarsomere number to three or less (2, 4, 5).

Order Phthiraptera (parasitic lice, Hemimetabola) may be
divided into 4 suborders as Anoplura, Amblycera, Ischnocera
and Rhyncophthirina according to historical (6) and modern (7)
classifications. The later three suborders have been treated
traditionally as a monophyletic Mallophaga (biting and chew-
ing lice) based on their feeding mode and morphology, in
contrast to the piercing and blood-feeding Anoplura. Cladistic
analysis of morphology has disputed Mallophagan monophyly,

suggesting the relationship with Amblycera [Ischnocera
(Anoplura+Rhyncophthirina)] (1). The suborder Anoplura (suck-
ing lice) includes those that are exclusive ectoparasites of
eutherian mammals (8). Molecular data have supported a clas-
sification in which Amblycera is sister to Liposcelididae (book
lice), and parasitism of vertebrates arose twice independently
within Psocodea, once in the common ancestor of Ambylcera
and once in the common ancestor of all other parasitic lice (9).
Most recently, molecular sequence data have offered addi-
tional information for classification of Hexapoda (10) and the
Phthiraptera order (11).

The latest position of Phthiraptera (parasitic lice) order in the
systematic of Arthropoda phylum is as shown in the Taxonomicon
and Systema Nature 2000 (12).

Phthirapterans are wingless, dorso-ventrally flatttened, obligate
and permanent ectoparasites of birds and mammals, lacking any
free- living stage, with nearly 5000 species in some 28 families.
Adults range in length from less than 0.5 to 11 mm, and have
diversified into a great variety of morphological types. Lice are
the only truly parasitic group amongst the exopterygote insects.
They exhibit a remarkable level of host specificity which is unpar-
alleled in most other metazoan parasites. Abiotic factors are
known to influence the geographic distribution of lice (13). In a
rapidly changing global environment, continued study of life
patterns and harmonious relationships of two ecosystem part-
ners, parasites and their hosts, established through long coevo-
lutionary processes, should offer a better understanding of
dynamics of parasite communities on host animals including
humans (8). Parasitic lice have medical and veterinary impor-
tance, and their successful transmission is possible by direct
physical contact and phoresy between host individuals.

Our knowledge on the louse fauna of birds and mammals in
Turkey has not been completed. Up to the present, a total of 109
species belonging to 50 genera of lice have been recorded from
animals, based on the morphological identification of these
parasites (Figure 1-3).

¢ 20 species

Phthiraptera
¢ 3 suborders
¢ 11 families
* 50 genera
* 109 species

Anoplura Ischnocera Amblycera
* 6 families e 2 families ¢ 3 families
* 8 genera e 25 genera ® 17 genera

® 51 species

e 38 species

Figure 1. Total louse number reported from Turkey
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Figure 2. Total avian louse number reported from Turkey

Figure 3. Total mammalian louse number reported from Turkey
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Among the avian lice (Ischnocera, Philopteridae) a total of 43
species belonging to 22 genera have been identified. These are:
Anaticola (A. anseris, A. crassicornis), Anatoecus (A. icterodes,
Anatoecus sp.), Ardeicola (A. ciconiae), Brueelia (B. cruciata, B.
nebulosa, Brueelia sp.), Campanulotes (C.compar), Carduiceps
(C. meinertzhageni, C. scalaris, C. zonarius), Columbicola (C.
bacillus, C. columbae), Cuclotogaster (C. heterographus, C.
cinereus), Craspedorrhynchus (C. fraterculus, C. platystomus),
Degeeriella (D. aquilarum, D. fulva, D. fusca), Goniocotes (G.
gallinae, G. pusillus), Goniodes (G. colchici, G. dissimilis, G.
gigas, G. dispar, G. astrocephalus), Lipeurus (L. caponis),
Lunaceps (L. drosti, L. holophaeus, L. incoenis, L. actophilus),
Mulcticola (M. hypoleucus), Neophilopterus (N. incompletes),
Penenirmus (P. rarus), Quadraceps (Q. anagrapsus, Q. obscurus),
Rhynonirmus (R. scolopacis), Saemundssonia (S. lobaticeps),
Strigiphilus (S. barbatus, S. strigis) and Sturnidoecus (S. sturni).
Among Amblycera, Laemobothriidae, only 1 species (L.
(Laemobothrion) maximum) has been detected, while in
Menoponidae, 35 species belonging to 14 genera have been
found, i.e., Actornithophilus (A. pustulosus, A. stictus, A. totani,
A. umbrinus), Afrimenopon (A. waar), Austromenopon (A. alpin-
um, A. atrofulvum, A. durisetosum, A. lutescens, Austromenopon
sp.), Ciconiphilus (C. quadripustulatus), Colpocephalum (C.
impressum, C. milvi, C. nanum, C. trachelioti, C. turbinatum, C.
zebra, Colpocephalum sp.) Comatomenopon (C. elongatum),
Dennyus (D. (Dennyus) hirundinis), Holomenapon (H. obscurum),
Kurodaia (K. (Kurodaia) fulvofasciata), Menacanthus (M. cornu-
tus, M. lyali, M. pusillus, M. stramineus, Menacanthus sp., M.
abdominalis, M. camelinus), Menopon (M. gallinae), Myrsidea
(M. rustica, M. cucullaris), Piagetiella (P. titan) and Trinoton (T.
anserinum, T. querquedulae) have been recorded. Among the
mammalian lice (Anoplura), the Pediculidae family has been
represented with 2 subspecies; namely Pediculus humanus capi-
tis and P humanus humanus and the Pthiridae family with Pthirus
pubis. From the Haematopinidae family, 5 species of
Haematopinus (H. asini, H. eurysternus, H. quadripertusus, H.
tuberculatus, H. suis), from Linognathidae 6 species of Linognathus
(L. africanus, L. vituli, L. ovillus, L. pedalis, L. setosus, L. stenopsis)
and 1 species of Solenopotes (S. capillatus) are known. From
Microthoraciidae, 1 species of Microthoracius (M. camelli) is
known. From Polyplacidae 3 species of Haemodipsus (H. lyrio-
cephalus, H. setoni, H. ventricosus) and 2 of Polyplax (P. serrata,
P. spinulosa) are known. The Ischnoceran family of Trichodectidae
is represented with 8 species, i.e., Bovicola (B. (Bovicola) bovis ,
B. (Bovicola) caprae, B. (Holakartikos) crassipes, B. (Werneckiella)
equi, B. (Bovicola) limbatus, B. (Bovicola) ovis), Felicola (F
(Felicola) subrostratus)and Trichodectes (T. canis). The Amblyceran
family of Gyropidae is presented with 2 species of Gyropus (G.
ovalis) and Gliricola (G. porcelli). The louse species, which were
reported from birds and mammals, are presented in Table 1,
Table 2 and Table 3, respectively.
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