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

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

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

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

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

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

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

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

Editor Ofisi

Editor: Prof. Dr. Yusuf Ozbel
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Tel.: +90 232 390 47 24
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Yayinci
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Dergimiz asitsiz kagida basiimaktadir.
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since 1976. The journal publishes clinical and experimen-
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Genel Kurallar

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

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

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

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

Makalelerin formati ICMJE-Recommendations for the Conduct, Reporting, Edi-
ting and Publication of Scholarly Work in Medical Journals (updated in Decem-
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2016 yili Gglincl sayisini 7 orijinal aragtirma makalesi ile birbirinden farkli 5 olgu sunumu ve 2 derleme olmak
Uzere 14 makale ile ¢cikarmaktayiz.

Bu sayimizda, Kuzey Kibris'ta kanin leishmaniasisin dagiliminin incelendigi bir makale ile yine Leishmania
parazitinin DNA asi adayi olabilecek geninin klonlanmasi ile detayli veri iceren bir makale ile farkli sitma
parazitlerinin gercek zamanli PZR ile tur tayini konusunda 6nemli bir makale bulunmaktadir. Veteriner parazitoloji
alaninda ise kecilerde ve atlarda tespit edilen intestinal parazitler konusunda iki calisma yer almaktadir. iran’da
yapilan ve serbest yasayan amiplerden Acanthamoeba hakkinda Ulkemizde yapilanlarla kiyaslanabilecek bir
makaleye de bu sayida yer verilmistir. Olgu sunumlari da her zaman oldugu gibi farkli konulardan secilmis olup,
yeni verileri icermektedir.

Ayrica tlkemizde kene tirlerini derleyip anlatan bir derleme ile bagisiklik sistemimizin ¢cok bilinmeyen bir silahini
anlatan ikinci bir derleme de bu sayimizda yayinlanmaktadir. Her iki derleme de arastiricilarimiza yardimci olacak
nitelikte olup oldukga yararl bilgileri bir arada sunmaktadir.

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

SCI/SCl-Expanded kapsaminda olan dergilerde yapacaginiz yayinlarda dergimizde yer alan makalelere atif
yapilmasinin, dergimizin bu endekse basvuru siirecinde buyiik 6nem tasidigini yeniden belirtmek isterim. Bilim
alanimizin en énemli unsurlarindan ve bizleri giiglendiren araclarindan biri olan “Turkiye Parazitoloji Dergisi”nin
bu sayisinin da bilimsel calismalariniza ve birikimlerinize yararli olmasi umuduyla saygilar sunarim.

Prof. Dr. Yusuf Ozbel
Bas Editor
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We present you the third issue of 2016 with a total of 14 articles including 7 original research articles, 5 case
reports different from each other, and 2 reviews.

In this issue, there is an article investigating the distribution of canine leishmaniasis in the Northern Cyprus
and another article presenting detailed data on cloning the gene that can be a candidate for DNA vaccine for
leishmania parasite. Moreover, this issue includes an important study about determining the type of different
malarial parasites through real-time PCR. Regarding to veterinary parasitology, there are two studies about
intestinal parasites found in goats and horses. In addition, an article on free-living Acanthamoeba, which was
conducted in Iran and which can be compared to the studies performed in our country, is included in this issue.
Case reports have been chosen among the ones on different subjects as it always has been and present new
knowledge.

Furthermore, this issue includes two reviews: one is about the types of ticks in our country and the other
is about a weapon of the immune system that is not well known. Both reviews will help our researchers by
presenting highly beneficial information.

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

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

Prof. Yusuf Ozbel
Chief Editor
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Seroprevalence of Canine Leishmaniasis in Northern Cyprus

Kibris’ta Canine Leishmaniasis’in Prevalansi

Tayfun Canakgl’, Arif Kurtdede?, Serdar Pasa?, Seray Toz Ozensoy?, Yusuf Ozbel*

'Clinic of PetZone, Nicosia, Northern Cyprus

2Division of Clinical Sciences, Department of Internal Diseases, Ankara University School of Veterinary, Ankara, Turkey
*Division of Clinical Sciences, Department of Internal Diseases, Adnan Menderes University School of Veterinary, Aydin, Turkey
“Department of Parasitology, Ege University School of Medicine, izmir, Turkey

ABSTRACT

Objective: Canine leishmaniasis (Canl) is an important public and veterinary health problem in Mediterranean Basin countries. In this study,
we aimed to determine the seroprevalence of CanlL in several provinces of Northern Cyprus.

Methods: The seroprevalence of CanlL was determined by the indirect fluorescent antibody (IFA) test in dog sera. In total, 281 dogs were
randomly selected from Nicosia (n=80), Trikomo (n=58), Famagusta (n=60), Morphou (n=30), and Kyrenia (n=53), consistent with a statisti-
cally representative number of the regional dog population.

Results: Ten (3.55%) out of 281 dogs were found to be seropositive by the IFA test. CanlL seropositivity differed between cities as follows:
1.72% (1/58) in Trikomo, 13.20% (7/53) in Kyrenia, 1.67% (1/60) in Famagusta, and 3.33% (1/30) in Morphou. No seropositive dog was found
in Nicosia. The symptoms in 37 out of 281 dogs were generalized lymphadenopathy, weight loss, alopecia, exfoliative dermatitis, and epi-
staxis. Four out of 10 seropositive dogs showed at least one clinical symptom that could be related with CanL.

Conclusion: CanL seroprevalence was found to be 3.55% (10/281) in Northern Cyprus. Seropositive dogs, in particular, had lived in areas
that exhibited rural as well as urban characteristics.

Keywords: Canine leishmaniasis, IFA test, seroprevalence, Northern Cyprus
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0z

Amag: Canine leishmaniasis (Canl) Akdeniz havzasindaki Ulkelerde énemli bir halk sagligi ve veteriner saglgi sorunudur. Bu ¢alismada,
Kuzey Kibris'in cesitli illerinde Canl'in seroprevalansinin belirlenmesi amagland..

Yéntemler: Canl'nin prevalansi képek serumlarinda Indirekt Floresant Antikor (IFA) testi ile belirlendi. Calismada, istatistiksel temsil olarak
her bélgedeki toplam képek sayisi ile uyumlu olmak tzere Lefkosa (n=80), iskele (n=58), Gazimagusa (n=60), Glzelyurt (n=30) and Girne
(n=53) sehirlerinden toplam 281 képek rastgele secildi.

Sonuglar: IFA testi uygulanan 281 képekten 10'unda (3,55%) seroporzitiflik saptandi. CanL enfeksiyonuna karsi seropozitiflik orani sehirler
arasinda farklilik gésterdi. Seropozitiflik iskele’de %1,72 (1/58), Girne'de %13,20 (7/53), Gazimagusta'da %1,67 (1/60) ve Guzelyurt'da %3,33
(1/30) olarak belirlenirken Lefkosa'da seropozitiflik saptanmadi. Calismadaki képeklerden 37'sinde generalize lenfadenopati, agirlik kaybr,
alopesi, eksfoliatif dermatit ve burun kanamasi belirlendi. Seropozitiflik saptanan 10 kopegin 4'inde CanL ile iligkili klinik semptomlardan
en az birinin var oldugu dikkati ¢ekti.

Sonug: Kuzey Kibris'ta CanlL seroprevalansi %3,55 (10/281) olarak bulundu. Seropozitifligin saptandidi 10 képek kirsal ve kentsel &zellikleri
birlikte gosteren yorelerde yasamaktaydi.

Anahtar kelimeler: Canine Leishmaniasis, IFAT, Kuzey Kibris, seroprevalans

Gelig Tarihi: 18.04.2016 Kabul Tarihi: 22.07.2016

INTRODUCTION the Mediterranean Basin (4), there are limited data on the
prevalence and distribution of the disease and its impact on

Leishmaniasis is a group of parasitic diseases caused by ° )
public health in Cyprus (5).

protozoa of the genus Leishmania in mammals. It leads to
the development of various pathologies and clinical signs ~ Foxes and dogs are the main natural reservoirs for several
(1-3). Although leishmaniasis is found in many countries in  species of Leishmania spp. (6). The emergence of the dis-
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ease in the domestic dog population has become a problem in
terms of human health (4, 7-9).

In a sero-epidemiological study conducted in southern Cyprus in
1996, anti-Leishmania antibodies were detected in dogs, and the
parasite was defined as L. infantum zymodem MON 1 (5).

In Mediterranean countries, different from the new world, se-
rological tests form the basis of epidemiological studies on the
prevalence of canine leishmaniasis (Canl) (10). The prevalence of
CanL differs between countries of the Mediterranean Basin (4). In
a two-step study covering Southern Cyprus, the seroprevalence
of CanL was found to be 1.7%. A second study was conducted
in residential areas intensively inhabited by CanlL-seropositive
dogs, and the seropositivity for CanL was found to be 10% (5).
For the diagnosis of Canl, parasitological, serological, and mo-
lecular methods have been used (11).

In this study conducted in Northern Cyprus, we aimed to deter-
mine the seroprevalence of Canl using the indirect fluorescent
antibody (IFA) test.

METHODS

This study was conducted between March and June 2007. The
numbers of dogs that statistically represent each province were
detected, and 281 blood samples were collected from randomly
selected dogs of different breeds and genders who were aged
from 7 months to 12 years and were living in the cities of Nicosia,
Famagusta, Trikomo, Kyrenia, and Morphou, located in Northern
Cyprus. The dogs chosen for this study were mainly (98.93%) liv-
ing outdoors.

Physical examination was performed for each dog, and signs,
if any, were noted. In total, 5 mL of venous blood was collect-
ed from each dog by brachial vein puncture. The samples were
stored at +4°C. Within 5 hours, the samples were centrifuged
and sera were stored at —20°C until use.

The antigen was prepared using the L. infantum MON 1 strain for
the IFA test, and the test was performed as described previously.
A twofold serial dilution (1:16 to 1:8192) of dog sera in PBS was
used. A titer of 31:128 was considered positive for CanL (12, 13).

Statistical analysis

Descriptive statistical analyses were performed with SPSS 15.0
(SPSS Inc.; Chicago, IL, USA) packet program and the results
were tabulated in Table 1. This study followed the ethical guide-
lines of animal subjects based on the Declaration of Helsinki.

RESULTS

In this study, the overall seroprevalence of CanL in Northern Cy-
prus was found to be 3.55% (10/281). The seroprevalence val-
ues differed in each city. Kyrenia showed the highest prevalence
(13.20%, 7/53), followed by Morphou (3.33%, 1/30), Trikomo
(1.72%, 1/58), and Famagusta (1.67%, 1/60). The seroprevalence
of Canl according to cities and IFA test dilutions is shown in Ta-

ble 1.

During clinical examination, 37 out of 281 dogs showed clinical
signs such as lymphadenopathy, weight loss, alopecia, exfolia-
tive dermatitis, and epistaxis that could be associated with CanL.

Table 1. Distribution of CanL-seropositive dogs according to
provinces

Seropositive dogs
The number of
Provinces | Coordinates | sampled dogs n %
. 35.338892
Kyrenia 53 7 132
33.318705
35.198544
Morphou 30 1 33
32.993746
. 35.286201
Trikomo 58 1 172
33.892428
35.119157
Famagusta 60 1 1.67
33.932905
L 35.201445;
Nicosia 80 0 0
33.351456
TOTAL 281 10 3.55

Seropositivity was 10.81% (4/37) in dogs that had one or more
clinical symptoms and 2.45% (6/244) in dogs that had no clinical
symptoms.

DISCUSSION

Intense transmission of leishmaniasis by infected sand flies, from
dog to dog or from dog to human, occurs in places where the
Leishmania infection rate is very high in dogs (14). CanL is con-
stantly seen in the entire Mediterranean Coast of Southern Eu-
ropean countries, Bosnia and Herzegovina, Croatia, Malta, and
Cyprus (15).

In European countries where CanlL is endemic, the IFA test was
used in 23 of 43 seroprevalence studies, conducted on between
1988 and 1999. The IFA test is considered as the “gold stan-
dard” for the serological diagnosis of CanL (10). Although CanL
is endemic in countries bordering the Mediterranean Sea, the
prevalence of the disease differs between countries and among
regions within the same country (4). The prevalence of Canl in
different regions of France has been reported to vary between
3.2% and 26.5%. The overall disease prevalence in Greece is
6.8%; it has been determined that this ratio rises to 48.4% in Ath-
ens. The prevalence of Canl has been reported to range from
1.4% to 22.2% in Italy and from 19.8% to 5.2% in Spain. The prev-
alence of Canl is 37.5% and 7% in Algeria and Egypt, respective-
ly; it differs from 10%-21% in Israel and has been reported to be
30.9% in Malta (4, 16-17). The prevalence of Canl ranges from
1.6% to 28.26% in Turkey (18-21). In this study, the seroprevalence
of CanL in five different cities was found to range from 1.7% to
13.2% and the overall seroprevalence was found to be 3.55%.
These results are similar to those presented in seroprevalence
studies previously conducted in countries bordering the Medi-
terranean Sea.

In this study, the seroprevalence was found to be 13.2% in Kyre-
nia, 1.72% in Trikomo, 1.67% in Famagusta, and 3.3% in Morphou;
however, no seropositivity was observed among 80 samples col-
lected from Nicosia. The rural characteristics of Kyrenia, Trikomo,
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Famagusta, and Morphou regions lead to more frequent contact
with the vector sand flies of leishmaniasis and dogs. This case
explains the higher rates of seropositivity of CanL in these areas
in Northern Cyprus. The urban characteristics and geographic
features, spraying of insecticides by municipalities, and absence
of possible disease vectors in Nicosia should be taken into con-
sideration when discussing the lack of disease prevalence in the
area. In a study conducted in Northern Cyprus, the prevalence of
CanL among 83 dogs, mainly from Kyrenia and Nicosia provinces,
was found to be 3.61% by IFAT (13). In the first phase of the study
published in Southern Cyprus, the seroprevalence in randomly
selected blood samples collected from 601 dogs was found to be
1.7%. In the second phase of this study, 301 blood samples were
taken from residential areas intensively inhabited by CanlL-sero-
positive dogs, and the seroprevalence of CanL in these regions
was 10% (5). The present study conducted in Northern Cyprus
is similar to the first phase of the study conducted in Southern
Cyprus in terms of the method. Overall seroprevalence of CanL
in Northern Cyprus was higher than the overall seroprevalence
determined in Southern Cyprus. The geographical and demo-
graphic characteristics of Northern Cyprus are more suitable for
the incidence of the disease than those of Southern Cyprus for
the development of CanL. This case may explain the causes of
the higher seroprevalence of CanL in Northern Cyprus. A large
proportion of dogs with CanL do not show any clinical signs (10,
20, 22). Similar to those findings, in this study, only four out of 10
seropositive dogs (40%) showed one or more clinical symptoms
that could be associated with CanL.

Serological analysis of samples showed that the seroprevalence
of Canl is 3.55% in Northern Cyprus. CanL is more common in
peridomestic areas in Northern Cyprus.

From a geographical point of view, the seroprevalence of CanlL
in the northern part of Five Finger Mountains is four to seven
times higher than that in the southern part. Thus, while planning
researches and making disease prevention programs, the geo-
graphical distribution of CanL in Northern Cyprus should be tak-
en into consideration.

CONCLUSION

The seroprevalence of CanlL was found to be 3.55% (10/281) in
Northern Cyprus.

Seropositive dogs, in particular, had lived in areas that exhibited
rural as well as urban characteristics.
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Leishmania infantuum DNA Asist Aday1 LACK Geninin Klonlanmasi

Cloning of the DNA Vaccine Candidate LACK Gene of Leishmania infantum

Serkan Karaca, Sirin Sahra Ceylan, Stleyman Yazar, Salih Kuk
Erciyes Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Kayseri, Tirkiye

oz

Amag: Hiicre ici zorunlu parazitlerden Leishmania cinsi protozoonlarin neden oldugu leishmaniasis, Diinya Saglik Orgiiti’niin dnemli tropi-
kal hastaliklar listesinde yer almaktadir. Leishmaniasis tedavisinde rutin olarak kullanilan bilesiklerin ylksek maliyetleri, toksisite ve yan etki-
lerinin fazla olmasi nedeniyle alternatif tedavi ve agl aragtirmalar devam etmektedir. Henuz efektif bir asi gelistirilememistir. Bu ¢alismada,
Leishmania infantum’a karsi en umut verici adaylar arasinda yer alan homolog aktive edilmis C kinaz reseptér (LACK) geninin klonlanmasi
amaglanmistir.

Yéntemler: Calismada, L. infantum promastigot kiltirinden genomik DNA izolasyonu, spesifik primerlerle LACK geninin eldesi, LACK ge-
ninin pJET1.2 plazmidine klonlama reaksiyonu ile yerlestirilmesi ve rekombinant plazmidin kompetan hicrelere transformasyonu yapilmistir.
Rekombinant plazmidin varligi PCR tarama ile arastinlmistir. Pozitif kolonilerden miniprep yapildiktan sonra klonlama; PCR, restriksiyon
enzim deneyleri ve DNA dizi analizi ydntemleri ile dogrulanmistir.

Bulgular: LACK genine spesifik primerler kullanilarak yapilan PCR sonrasinda 939 baz ciftlik PCR GriinG gérintilenmistir. E.coli kompetan
hicrelerine transforme edilen rekombinant plazmid PCR-tarama ile gésterilmistir. Rekombinant plazmidin klonlanan geni icerdigi PCR ile
gosterilmistir. DNA dizi analizi yapilarak, klonlanan genin DNA dizisi elde edilmistir.

Sonug: Leishmaniasise karsi en umut verici DNA asi adaylarindan olan ve L. infantum promastigotlarindan izole edilen LACK geni klonlanmistir.
Anahtar Kelimeler: Leishmaniasis, Leishmania infantum, LACK geni, DNA agisi, klonlama

Gelis Tarihi: 22.06.2016 Kabul Tarihi: 23.06.2016

ABSTRACT

Objective: Leishmaniasis is caused by an obligate intracellular protozoa belonging to Leishmania genus and listed among major tropical
diseases by WHO. Because of the high costs, toxicity, and adverse effects of routinely used compounds in the treatment, alternative treat-
ment and vaccine studies are underway. An effective vaccine has not been developed to date. In this study, we aimed to clone one of the
most promising DNA vaccine candidates: the homolog-activated C kinase (LACK) gene of Leishmania infantum.

Methods: L. infantum genomic DNA was isolated from promastigote culture. The LACK gene was placed into plasmid pJET1.2. Then,
recombinant plasmids were transformed into competent cells. The presence of recombinant plasmids was determined by PCR screening.
Cloning was confirmed by PCR, restriction enzyme assays, and finally, DNA sequence analysis, after making miniprep from positive colonies.
Results: After performing PCR with LACK-gene specific primers, 939-bp PCR products were observed. Recombinant plasmids, which were
transformed into competent Escherichia coli cells, were verified by PCR screening. It was verified by PCR that the recombinant plasmid
contained the LACK gene. DNA sequence analysis was performed to obtain the DNA sequence.

Conclusion: One of the most promising DNA vaccine candidates against leishmaniasis, the LACK gene, was cloned in this study.
Keywords: Leishmaniasis, Leishmania infantum, LACK gene, DNA vaccine, cloning
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bir hastaliktir (1, 2). Leishmaniasis, diinya genelinde 98 dlke-
de, yaklasik 350 milyon insani tehdit etmektedir (3). Yillik yeni
olgu sayisinin 1.3 milyon, leishmaniasise bagl yillik 8lim sa-

GiRiS

Leishmaniasis, Leishmania cinsi zorunlu hicre ici protozoon-

larin neden oldudu, ézellikle Afrika, Latin Amerika, Gliney ve
Orta Asya, Akdeniz Havzasi ve Ortadogu’da gorilen, Din-
ya Saglik Orgiiti'nin (DSO) yoksulluga bagli, ihmal edilmis
baslica bulasici hastaliklar listesinde yer alan, vektor kaynakli

yisinin ise 20-50 bin araliginda oldugu tahmin edilmektedir
(4). Leishmania cinsine ait 30 tirden yaklagik 21 tir insanda
leishmaniasise neden olmaktadir (5, ). Bu turler morfolojik
olarak ayirt edilememekte ancak izoenzim analizleri, mole-
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kiler metotlar veya monoklonal antikorlar kullanilarak ayrimlar
gerceklestirilebilmektedir. Eski Dinya Leishmania tirlerinin vek-
térligunt Phlebotomus cinsi disi kum sinekleri, Yeni Dinya Le-
ishmania tirlerinin vektérlGguni ise Lutzomyia cinsi disi kum si-
nekleri yapmaktadir. Parazit icin bircok memeli ve insan rezervuar
olarak gorev almaktadir.

Leishmaniasisin; visseral leishmaniasis (VL), kutanoz leishmania-
sis (KL) ve mukokutandz leishmaniasis (MKL) olmak Uzere 3 esas
tipi vardir. Bunlara sonradan diffiiz kutandz leishmaniasis (DKL)
ve post-kala-azar dermal leishmaniasis (PKDL) eklenmistir. Hasta-
ligin tipi Leishmania tirine ve o turlin izoenzim yapisina baghdir
(7, 8). Yaygin Leishmania tirlerinden biri olan Leishmania infan-
tum (L. infantum) Akdeniz havzasinda, Ortadodu ve Asya Ulke-
lerine kadar uzanan bélgede V0L'e neden olmaktadir (9). Leish-
maniasisin kontroli amaciyla yapilan asi ¢calismalarn halen devam
etmektedir fakat henlz etkin bir agi gelistirilememistir.

L.infantum’a ait LACK geni (aktive edilmis C kinaz reseptord)
Gglincl nesil agilar olarak kabul edilen DNA asi adaylarindan biri-
dir ve umut verici adaylar arasindadir (10, 11).

Calisma ile Ulkemizde L. infantum LACK geni klonlanmigtir. Calis-
mada elde edilen Uriin sonraki calismalarda gerek DNA, gerekse
protein asl adayi olarak kullanilabilecektir.

YONTEMLER

Calismada &ncelikle NNN (Novy-MacNeal-Nicolle) besiyerinde
L. infantum (MHOM/TR/2009/EP174) promastigot kiltlrl yapila-
rak besiyeri giin asgir kontrol edilmistir.

ikinci basamak olarak QlAamp Tissue Kit (QIAGEN, ABD) prose-
durd modifiye edilerek kiltirden genomik DNA izolasyonu ya-
pilmistir. DNA izolasyon kiti proseduirii uygulandiktan sonra elde
edilen son stziintu igerisindeki total genomik DNA &rnegi PCR
icin -20°C’'de saklanmistir. Daha sonra LACK geni primerleri ile
PCR yapilmistir. PCR reaksiyonu igin LILACK F; (5'- ATGAACTA-
CGAGGGTCACCT -3') ve LILACKR; (5'- TTACTCGGCGTCGGA-
GATG -3') primerleri kullanilmistir. 95°C de 5 dk.’lik én isitma ile
baslayan sirastyla 95°C de 1 dk. denatirasyon, 56°C de 1 dk. bag-
lanma, 72°C de 1 dk. uzamadan olugan 35 déngu sonrasi 72°C'de
15 dk."lik son uzama ile biten PCR programi kullaniimistir. PCR
Uriind, etidyum bromidle boyanmis %1.5'luk agaroz jelde yUri-
tilmuis ve Gel Logic 212 Pro Jel gorintileme cihaziyla gorinti-
lenmistir (Carestream, ABD).

Daha sonra PCR Urintnin saflagtinimasi i¢in High Pure PCR
Product Purification Kit (Roche, ABD) protokoll uygulanmistir.
Saflagtinlmig PCR GrinG CloneJET PCR Clonning Kit (Thermo
Scientific, ABD) kullanilarak pJET1.2/blunt cloning vector plazmi-
dine yerlestirilmistir. Elde edilen rekombinant plazmidin OneS-
hot TOP10 Chemically Competent E. coli kompetan hicrelerine
(Invitrogen, ABD) transformasyonu yapilmistir. Transformasyon
yapilan hicrelerin Uzerine oda sicakhgindaki SOC sivi besiyeri
eklenmistir. Ardindan LB kati besiyere ekilerek 37°C’'de bir gece
inkiibasyona birakilmistir. LB kati besiyerinde koloni gelisimi g6z-
lendikten sonra besiyerdeki koloniler numaralandirlarak yeni bir
besiyere ekim yapilmistir. Besiyeri 37°C'de bir gece inkiibasyona
birakilmistir. Olusan kolonilerin rekombinant plazmidi icerip icer-
medigini belirlemek icin numaralandinimis kolonilerden &rnekler

alinarak PCR yapilmistir. PCR Griind, etidyum bromidle boyanmig
%1,5'luk agaroz jelde yuritilerek Gel Logic 212 Pro Jel gérintu-
leme cihaziyla gérinttlenmistir (Carestream, ABD).

Klonlama; PCRtarama, miniprep ve PCR, restriksiyon enzim deney-
lerive DNAdizianaliziile dogrulanmistir. EnzimkesimiicinpJET1.2/
blunt Klonlama Vektéri'nl 2 yerden kesen Bglll (Promega, ABD)
enzimikullaniimisti DNAdizianaliziiginise pJET1.2Forward Sequ-
encing Primer, (5'-CGACTCACTATAGGGAGAGCGGC-3'), pJET
1.2 Reverse Sequencing Primer, (5-AAGAACATCGATTTTC-
CATGGCAG-3') primerleri ve Bigdye Cycle Sequencing kit v3.1
(Applied Biosystems, ABD) kullanilmistir. Sonuglar otomatik DNA
dizi analiz cihazi (ABI PRISM 3130XL Genetic Analyzer, ABD)'nda
analiz edilmistir. Elde edilen DNA dizi analizi sonuglar Chromas
v.1.45 (ConorMcCarty School of Science Griffith University, Aust-
ralia) programi ile incelendikten sonra http://blast.ncbi.nim.nih.
gov/ internet adresinde yer alan web tabanl BLAST (Basic Local
Alignment Search Tool) (National Center for Biotechnology In-
formation, ABD) programina girilmistir. Calismadan elde edilen
DNA dizisi GenBANK veri tabanindaki mevcut Leishmania sp.
DNA dizileri ile kargilagtinlmigtir.

Calismada anabilim dalimizda devam ettirilen promastigot kiltu-
rinden DNA izolasyonu yapildigi ve sadece DNA asi adayi elde
edildigiicin calismanin yapisindan dolayi etik kurul onayina gerek
duyulmamistir.

BULGULAR

NNN besiyerinde kiltirl yapilan L.infantum promastigotlan Ni-
kon Eclipse E600 (Nikon, Japonya) video atagmanli inverted mik-
roskop altinda gorintilenmistir (Resim 1).

LACK genine spesifik primerler kullanilarak yapilan PCR sonra-
sinda 939 baz ciftlik PCR Grind, agaroz jelde marker egliginde
yuritilerek gérintilenmistir (Resim 2).

Elde edilen PCR rinl klonlama vektoriine yerlestirilmistir. Li-
gasyon Urini OneShot TOP10 Chemically Competent E.coli
kompetan hiicrelerine transforme edilmistir. Bir gece inklibasyon
sonrasi olugan koloniler tespit edilmistir (Resim 3).

Transformasyon sonrasi gézlenen kolonilerin rekombinant plaz-
midi icerip icermedigini anlamak i¢in PCR tarama yapilmistir. Kat
besiyerinden secilen 11 koloniden Ggliniin rekombinant plazmidi
icerdigi PCR-tarama ile gosterilmistir (Resim 4).

Rekombinant plazmid varligi tespit edilen tg koloniden miniprep
yapilarak rekombinant plazmidler saflagtinlmistir. Rekombinant
plazmidin klonlanan geni icerdigi PCR ile g&sterilmistir. Saflastiri-
lan rekombinant plazmidler, Bglll restriksiyon enzimleri ile kesile-
rek klonlanan genin varligi dogrulanmistir (Resim 5).

Klonlamanin dogrulugunu kanitlamak icin son olarak rekombi-
nant plazmidin DNA dizi analizi yapilarak, klonlanan genin DNA
dizisi elde edilmistir (Tablo 1).

TARTISMA

Leishmania tirlerinin birbirine ¢cok yakin olmasi, epidemiyolojisi-
nin kompleks olmasi, zoonotik ve antroponotik déngtlere sahip
olmasi gibi nedenler leishmaniasisle miicadeleyi zorlagtirmakta-
dir. Leishmaniasis, HIV hastalarinda relaps olusturabilmekte ve
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Resim 1. NNN besiyerinde treyen kiime halindeki L. infantum
promastigotlari (X40)

M 1

Resim 2. PCR Urlnlniin agaroz jel elektroforezde gorinimi
M: 100 b¢'lik marker (SolisBioDyne, Estonya); 1: negatif kontrol; 2, 3, 4, 5:
939 b¢'lik L. infantum LACK PCR Grind

Resim 3. Transformasyon sonrasi Uretilen koloniler

hastaligin tam tedavisi glclesmektedir. Tim bu nedenlerden
dolay! leishmaniasise karsi tedavi ve asi calismalarinda buyik
aragtirmalar yapilmaktadir. KL tedavisinde kullanilan kemoterapi
yetersiz kalabilmektedir. VL ve KL tedavisinde kullanilan pentava-
lan antimon bilesiklerinin ve diger tedavi ajanlarninin toksisite ve
yan etkilerinin ¢okludu, lipozomal amfoterisin B (L-AMB) benzeri

Resim 4. Kolonilerin rekombinant plazmid varliginin PCR -
tarama ile dogrulanmasi

M-100 b¢'lik marker

1: negatif kontrol; 2: pozitif kontrol; 4, 5, 6, 7, 9, 10, 11 ve 12: PCR -
tarama sonucu negatif drnekler; 3, 8 ve 13C: PCR - Tarama Urinl 942
b¢'lik L. infantum PCR Griini pozitif drnekler

Ml M2

Resim 5. Rekombinant plazmidlerin miniprep, restriksiyon
enzimleri ile kesim ve PCR sonuglari
M1: 100 b¢'lik marker (SolisBioDyneFIREPol, Estonya); M2: 500 bg'lik

marker (SolisBioDyneFIREPol, Estonya); 1: kesilmemis rekombinant
plazmid; 2: Bglll restriksiyon enzimi ile kesim sonucu; 3, 4: Template
olarak rekombinant plazmidin kullanildigi PCR sonucunda olusan 939
b¢'lik Griin; 5: pozitif kontrol; é: negatif kontrol

tedavi edici ajanlarnn ylksek maliyeti, bu ajanlara karsi direng ge-
lisimi gibi faktérler alternatif tedavi yéntemlerinin ve agi gelistiril-
mesinin gerekliligini arttirmaktadir. Leishmaniasise karsi etkin bir
asl heniz gelistirilememistir.

ikinci nesil ast adaylarinda kullanilan antijenlerden biri olan LACK,
36 kDa'luk bir proteindir. LACK antijeni Leishmania turlerinin hem
promastigot hem de bir amastigot formlarinda bulunmakta ve
parazitin bircok metabolik faaliyetinde gérev almaktadir.

Enfekte inbred BALB/C farelerin enfeksiyonu sirasinda I-A major
histocompatibilite kompleksi sinif-Il (MHC 1l) molekulleri ekspre-
se edilmekte, immunodominant LACK antijenin ekspresyonu IL-4
salgilanmasini tetiklemekte, hastaligi tanimlayan T hicreleri de
VB4/Na8 T-hicresi reseptorlini eksprese etmektedir. LACK-re-
aktif T hlcrelerinin tikenmesi erken IL-4 yanitini azaltmakta-
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Tablo 1. DNA dizi analizi ile elde edilen L. infantum LACK genine ait DNA dizisi

1 atgaactacg agggtcacct gaagggccac cgcggatggg tcacctcect ggcctgeccg
60 cagcaggcgg ggtcgtacat caaggtggtg tcgacgtcge gcgatggcac ggccatctcg
120 tggaaagcca accccgaccg ccacagcgtg gacagcgact acggtctgcc gagccaccgce
180 ctcgagggcc acaccggctt cgtgtcgtgt gtgtcgctgg cccacgcecac cgactacgcg
240 ctgaccgcegt cctgggaccg ctccatccge atgtgggacc tgcgcaatgg ccagtgccag
300 cgcaagttcc tgaagcacac caaggacgtg ctcgccgteg ccttctcgec ggacgaccgc
360 ctgatcgtgt ccgegggcecg cgacaacgtg atccgegtgt ggaacgtggc gggcgagtgce
420 atgcacgagt tcctgegega cggccacgag gactgggtga gcagcatctg tttctcgeecg

480 tcgetggagce atccgatcgt ggtgtccgge agctgggaca acaccatcaa ggtatggaac
540 gtgaacgggg gcaagtgtga gcgcacgctc aagggccaca gcaactacgt gtccacggtg
600 acggtgtcgce cagacgggtc gctgtgcgeg tccggcggca aggacggcgc ggcgctgctg
660 tgggacctga gcaccggcga gcagctgttc aagatcaacg tggagtcgcc catcaaccag
720 atcgccttct cgcccaaccyg cttctggatg tgcgtcgcega cggagaggtc tctgteecgtg

780 tacgacctgg agagcaaggc tgtgattgcg gagctgacgce cggacggcgc gaagccgtcee
840 gagtgcatct ccattgcctg gtccgcecgac ggcaacactc tgtactccgg tcacaaggac
900 aacctgatcc gcgtgtggte catctccgac gccgagtaa

dir. Bu durum koruyucu bir Th-1 fenotipi gelistiriimesine imkdan ~ SONUC

saglamaktadir (12, 13). Farelerde L. major enfeksiyonu Uzerinde
yapilan calismalarda g6zlenen immunopatojenik fonksiyonu ve
onemi, LACK antijenine karsi biyuk ilgi duyulmasini ve LACK'in
leishmaniasis i¢in potansiyel agi adaylari arasinda éne ¢ikmasini
saglamistir (14, 15).

LACK proteininin kullanildigr aday asilarla ilgili calismalardan elde
edilen sonuclar heniz istenilen diizeyde ve genis kapsamli degil-
dir. Glincel calismalarda arastirmacilar LACK proteini yerine LACK
DNASsinin kullanildigr Gglinel nesil agi adaylanna odaklanmiglardir
(11, 15). Yapilan galismalarda LACK geninin immunojenitesinin yik-
sek oldugu ama deneysel visseral leishmaniasis modelinde uzun
streli koruyuculugunun olmadidi tespit edilmistir (16). LACK DNA
ve proteininin Vaccinia virist vektorliginde birlikte kullanildigi
calismada ise asinin koruma gdsterdigi tespit edilmistir (17). Son
yillarda yapilan calismalarda geligsen yeni teknikler de kullanilarak
LACK genine bazi aminoasitlerin eklenmesi ya da cikarilmasi ile im-
munojenitenin arttinlmasi amaglanmistir (14).

Leishmaniasis gibi dogal bagdisiklik hiicrelerini hedef alan enfek-
siyonlarda dogdal immunoreseptérleri hedef alan adjuvanlarin
kullanilmasi 6nemli ve etkin bir stratejidir. Dogal bagisikligin in-
diklenmesinin, kazanilmis bagisikligin olusabilmesi icin bir ge-
reklilik oldugunun ortaya konulmasindan sonra asi ¢calismalarinda
adjuvan kullanimi dnem kazanmustir.

Leishmaniasis enfeksiyonlarinda adjuvan olarak TLR4 agonisti
monofosforil lipid-A, TLR7/8 agonisti imiquimod, TLR? agonisti
CpG, adenoviral vektorler, interldkin-12 (IL-12), aliminyum tuzlarn
(alum) ve bazi diger immunostimulatér kompleksler kullaniimigtir
(18-20).

Leishmania parazitlerinin, leishmanial antijenlerin ve agi adjuvan-
larinin daha iyi anlagiimasi konusunda yapilan calismalar ve elde
edilen olumlu sonuglar, leishmaniasisin kontroli icin etkili agilar
gelistirme Gmidini arttirmaktadir.

Bu calismada; leishmaniasise karsl en umut verici DNA asi adayla-
rindan olan ve L.infantum promastigotlarindan izole edilen LACK
geni klonlanmistir. Agi caligmalarinda uygun immunojen hedef ile
birlikte uygun adjuvanin secimi ve uygulanmasi dnem tagimak-
tadir. Bu calismadan sonra planlanacak projelerde LACK antijeni
ve LACK DNA'sinin uygun adjuvanlarla birlikte asi calismalarinda
kullanilmasi planlanmaktadir.
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Hasta Onami: Bu ¢alisma igin hasta onamina gerek yoktur.
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Real Time Polimeraz Zincir Reaksiyonu ile Pozitif Sitma Orneklerinin
Tanist ve Tiir Ayrimi

Diagnosis and Species Discrimination of Positive Malaria Samples by Real-Time Polymerase

Chain Reaction
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oz

Amag: Sitma, yilda ~198 milyon hastada saptanan ve 367-755 bin arasi insanin da dlimine neden olan énemli bir tropikal hastaliktir. Son
yillarda gelistirilen real time Polimeraz Zincir Reaksiyonu (PZR) yéntemi ile ayni test icinde Plasmodium spp. saptanmasi ve tir ayrimi kon-
taminasyon riski en aza indirgenerek hizli bir sekilde saglanabilmektedir. Bu calismada, 18S rRNA geni hedefleyen real time PZR yontemi
kullanilarak ayni test icinde Plasmodium spp. saptanmasi ve tir ayriminin yapilmasi amaglanmustir.

Yéntemler: Testin uygulanmasinda tanisi mikroskopi ile dogrulanmis 15 sitma pozitif hasta érnegdi (14 adet P. vivax, 1 adet P. falciparum)
yaninda P. falciparum, P. vivax, P. ovale ve P. malaria 18S rRNA gen bélgesini iceren pozitif plazmit kontroller kullanilmistir. Negatif kontrol
olarak sitma negatif 15 insan DNA 6rnegi kullanilmistir.

Bulgular: Real Time PZR sonuclarina gére 15 sitma hastasina ait érnekte Plasmodium spp. pozitif bulunmus ve ayrica erime egrisi analizi
sonucunda bu érneklerin 14'Unln P, vivax, birinin de P, falciparum oldugu saptanmistir. Bunun yaninda, real time PZR yéntemi ile deneysel
olarak P, falciparum ve P. vivax sitmasi olan hastalara ait birer DNA 6rnegi kanstinldiginda P. falciplarum ve P. vivax miks enfeksiyonu basarili
bir sekilde saptanmistir.

Sonug: Turkiye'de sitma tanisi ve tir aynimi yaninda miks enfeksiyonlarin da saptanmasinda mikroskobik yontemler yaninda real time PZR
yonteminin de kullaniminin yararli olabilecedi distintlmustur.

Anahtar Kelimeler: Plasmodium falciparum, Plasmodium vivax, Plasmodium malaria, Plasmodium ovale, 18S rRNA geni, real time PZR
Gelis Tarihi: 28.01.2016 Kabul Tarihi: 25.07.2016

ABSTRACT

Objective: Malaria is an important tropical disease that is detected in 198 million people and causes 367-755 thousand deaths annually.
Recently, the real-time Polymerase Chain Reaction (PCR) technique has enabled quick determination of Plasmodium spp. and species iden-
tification in the same assay with a low contamination risk. In the present study, we aimed to use real-time PCR targeting the 18S rRNA gene
to diagnose Plasmodium spp. and perform species identification.

Methods: DNA samples of 15 patients with malaria (14 caused by P. vivax, 1 caused by P. falciparum) confirmed by microscopy as well as
positive control plasmids were used. As the negative control, DNA samples of 15 individuals without malaria were used.

Results: According to the results of real-time PCR, samples of 15 patients with malaria were found to be positive for Plasmodium spp. Melt-
ing curve analysis showed that 14 of them were P. vivax and the remaining was P. falciparum. In addition, mixed infection with P. falciparum
and P, vivax was successfully detected by real-time PCR when DNA of P. falciparum- and P, vivax-positive samples was experimentally mixed.
Conclusion: The present study showed that real-time PCR can be useful in the diagnosis and species identification of Plasmodium spp. as
well as the detection of mixed infections in addition to microscopy in Turkey.

Keywords: Plasmodium falciparum, Plasmodium vivax, Plasmodium malaria, Plasmodium ovale, 18S rRNA gene, real-time PCR
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GiRiS

Sitma, yillik olarak 198 milyon insanin enfekte olmasina sebep ol-
manin yaninda 367-755 bin arasi insanin da 6limiine neden olan
buylk bir tropikal hastaliktir (1). Bu vakalarin ¢ok biytk bir kismi sit-
manin endemik oldugu Afrika, Asya, Merkez ve Giney Amerika'nin
tropikal bolgelerinde bulunan 100 tlkede goérilmektedir (2, 3). Ay-
rica sitma, endemik bdlgelere seyahat eden insanlarda karsilagilan
atesli hastaliklarin en yaygin etkeni olarak kabul edilmektedir. Ornek
olarak, seyahatten geri donen 24920 hasta arasinda atesli olan 6957
hastanin %21'inde sitma saptanmistir (4). Ayrica, atesli hastaliklar
arasindaki oltimlerin %33'Unln sitma ile iligkili oldugu bildirilmistir
(5). Bu ylzden, hizli tani ve tedavi becerisinin sitmanin endemik ol-
madigi bolgelerde de kritik oldugdu ileri strdimistar.

Plasmodium falciparum, P. vivax, P. ovale, P. malariae ve P. know-
lesi insanlari enfekte eden Plasmodium tarleridir (6-8). Bu tirler
arasinda Turkiye'deki yerli sitma etkeninin P, vivax oldugu, ayrica
yurt digi kaynakli P. falciparum olgularinin da gérildigd bildiril-
mistir (9-11). Turkiye'de sitma vakalarinin blyik bir kisminin da
Guneydodu Anadolu bdlgesinde ortaya ¢iktigr gérilmustar (11).
Turkiye'de 2008 yilinda baslatilan eliminasyon programi ile 2011
yilinda yeni yerli sitma hastasi belirlenmedigi bildirilmistir (12). Bu
dénem sonrasi 2012 yili yaz aylarinda Mardin ili Savur ilgesinde
219 kisiyi etkileyen P. vivax salgini hastaligin yurdumuz icin daimi
bir tehdit arz ettigini gdstermektedir (13).

Sitma tedavisinde etken Plasmodium tiir yada tirlerinin (miks en-
feksiyon) dogru olarak saptanmasi kritik dneme sahiptir ¢iinkd P,
vivax ve P. ovale karacigerde uyku halindeki hipnozoitler ile daha
sonra reaktivasyon ile hastalik tekrar edebilmektedir. Bu ylzden
P. vivax ve P. ovale'nin 6zgin tedavisi icin hipnozoit evreye mah-
sus antimalariyal ilaglann kullaniimasi gerekmektedir (5). Benzer
sekilde, sitmanin siddetini degistirebilen P falciparum/P. vivax
miks enfeksiyonuna da dogru sekilde tani konmasi gerektigi bil-
dirilmistir (14). Miks enfeksiyonlarda, eksik tani sonucu uygulanan
eksik tedaviye bagl anti sitma ilaglara karsgi direncli Plasmodium
populasyonlarinin ortaya ¢ikabilecedi ileri strdlmustar (15).

Sitma tanisi ve tlr aynminda, basit ve digtk maliyetli olmasi se-
bebiyle ince yayma ve kalin damla preparatlann stk mikroskobik
incelemesi cok sik kullaniimakta fakat bu yontem ile elde edilen
sonuglarin objektif olmamasi ve dogru tani icin deneyimli perso-
nel gerektirmesi gibi dezavantajlan bulunmaktadir (2, 5). Ayrica, de-
neyimli personelin bile dustk parazitemi ile seyreden vakalarda ve
miks enfeksiyonlar da hatali sonuglar verebildikleri gorilmustir (16).

Sitma tanisi icin bir diger yéntem de P, falciparum ve P, vivax en-
feksiyonlarina 6zgu oldudu bildirilmis hizl tani testleridir (17). Bu
yontemin dezavantaji ise tedavi sonrasinda, haftalarca kalici ola-
bilen atik antijenler ve romatoid faktérler ile ¢apraz reaksiyonlar
vermesi sonucu yanlis pozitifliklere neden olabilmesidir (16, 18).

Mikroskobi ve hizli tani testi yontemlerinin aksine, hizli taniyi
yUksek duyarlilik ve &zgullikle saglayabilen ve tekrarlanabilir
polimeraz zincir reaksiyonu teknigi 1980 yilindan beri sitma ta-
nisi icin uygulanmaktadir (19). Bu ydntem sayesinde sitma tanisi
yaninda tlr ayrimi, duglik parazitemi gosteren enfeksiyonlarin ve
ayni zamanda sitma vakalarinin %5’inden fazlasinda gérilen miks
enfeksiyonlarin saptanmasinin olasi oldugu gésterilmistir (20, 21).
Ayrica, sitma tanisinda PZR kullaniminin plasental sitma vakalari-
nin yakalanmasini %42'den %97, semptomatik olmayan parazite-
minin saptanmasini da %17'den %47'ye artirdigi gésterilmistir (2).

Bu calismada 18S rRNA geni hedefleyen real time PZR ydéntemi
ile dncelikle Plasmodium spp. saptanmasi ve doért farkli Plasmo-
dium (P, falciparum, P. vivax, P. ovale ve P. malaria) tirGnin ayrimi-
nin ayni test icerisinde yapilmasi hedeflenmistir.

YONTEMLER

Sitma Pozitif Ornekler ve DNA izolasyonu

Bu calismada 2005-2006 yillar arasinda 14 adet P. vivax ve bir P
falciparum sitmasi tanisi konmus hastalara ait hizli tani testi cu-
buklar (OptiMAL, Flow Inc.; Portland, Oreg., USA) ve Giemsa
(Merck, Germany) boyali ince yayma-kalin damla mikroskop lam-
lart kullanilmistir.

Hizli tani testi ile pozitif bulunmus 10 hastanin hizli test cubuk-
larinin ug kisimlar kesilerek 400 pL serum fizyolojik icinde 1 saat
boyunca 200 rpm oda sicakliginda inkibe edilmistir. Mikroskopi
(Olympus, USA) ile pozitif bulunan 5 hastanin lam Gzerinde bulu-
nan kan 6rnekleri 200 pL serum fizyolojik ile lamdan aynstinlmis-
tir. Elde edilen érneklere DNA ekstraksiyonu High Pure Template
Preperation kiti (Roche, Germany) ile Uretici firmanin protokoli
uygulanmistir (10).

Real time PZR ydnteminin P, falciparum ve P. vivax miks enfeksi-
yonunu saptayip saptayamadidini aragtirmak icin P, falciparum ve
P vivax sitmasi olan hastalara ait birer DNA 6rnegi kanstirlmistir.

Real time PZR sirasinda, negatif kontrol olarak sitma negatif ol-
dudu mikroskopi ve hizli tani testi ile saptanmig 15 insan DNA &r-
nedi kullanilmistir. Calisma icin Ege Universitesi Etik Kurulu’'ndan
14.05.2008 tarih ve 2007-5.1/6 karar no’lu onay alinmistir.

Real Time PZR

Real time PZR yéntemi tarif edildigi gibi gerceklestirilmistir (2).
Reaksiyon sirasinda P. falciparum, P. vivax, P. ovale ve P. malaria
icin 18S rRNA geni hedeflenmistir. Hedef genin codaltiimasinda
PF1(5'-CATTYGTATTCAGATGTC-3'; 18 nt)ve PF2 (5'-TTCTTTTA-
ACTTTCTCGC-3; 18 nt) primerleri ve iki farkli prob; PF3 (5'-GA-
TACCGTCGTAATCTTAACCTAACCTAT-3'-FL; 29 nt) ve PF4 (LC
RED&40 5'- GACTAGGTGTTGGATGAAAGTG-3'-PO; 22 nt) kul-
lanilmistir. Bu reaksiyon icin LightCycler® Fast Start DNA Master
HybProbe kiti (Roche, Germany), primer ve problar Tablo 1'de ki
gibi kangtinlmigtir. Orneklere 1.5 LightCycler Real Time cihazin-
da (Roche Diagnostics, Germany) Tablo 2'de tarif edilen nicelik
(=quantification) ve erime egrisi (=melting curve) analizleri uygu-
lanmistir.

Tablo 1. Real Time PZR testinde her &rnek icin kullanilan reaksiyon
karigimi

Malzeme Son hacim | Son konsantrasyon
PF1, Forward Primer (20 uM) 05pL 05uM

PF2, Reverse Primer (20 uM) 1TpL 1uM

PF3, Prob (20 pM) 0,2 uL 0,2 uM

PF4, Prob (20 pM) 04 pL 04 uM

10x FastStart mix 20pL 1x

25 mM MgClI2 24 L 4 mM

Distile su 8.5pL -

Kalip DNA 5uL -

Toplam 20 uL
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Tablo 2. Real Time PZR testinde her bir érnek icin kullanilan protokol

Analiz Modu Déngii sayisi | Basamak Hedef sicaklik Siire Sicaklik artis hizi (°C/sn) Okuma modu
Preinkibasyon
- 1 - 95°C 10 dk 20 -
Amplifikasyon
Quantification 45 Denaturation 95°C 10 sn 20 -
Annealing 55°C 15 sn 20 Tek
Extension 72°C 15sn 20 -
Melting Curve
(Erime Egrisi)
Melting curve 1 Denaturation 95°C Osn 20 -
Annealing 59°C 20 sn 20 -
40°C 20 sn 0.2 -
Extension 85°C Osn 0.2 Surekli
Cooling
(Sogutma)
- 1 40°C 30 sn 20 -
Amplification Curves Amplification Curves
0022 0,005:“ P. vivax kontrol P. falciparum =|
0(;)5; I 0005 plazmit kontrol plazmit
0019 | 1 0,004| :
0,018 | |
0,017 0,004;
0,016 | E 00035
0,015 ¥
§oo14 % 0003
ig',gg i 0,002
0,011 0,002 |
0,01 I | | .
0,009 4 = 0,001 a5
0,008 | | ol ; 00015 h s |
£ / £ 0001 J W
3%2 (i 0,000 | /
= / -
0,003 r -0,001f" =
0,002 ; g | s .
0007 L - e e et ]
S P'-hq:;"-.‘-# 4‘0 45 50 55 60 65 70 75 80 85
RS R R T A Y By Y F R R N E X R L EL LT LTS Temperature (°C)
Cycles Sekil 2. Sitma pozitif érneklerin (n:15) real time PZR ile elde

Sekil 1. Sitma pozitif drneklere (n:15) ait real time PZR nicelik
(=quantification) analizi sonuclari

Calismada pozitif kontrol olarak MR4-ATCC (MalariaResearch
and Reference Reagent Resource Center-American Type Culture
Collection, Manassas, VA, USA)'den ticari olarak temin edilmis P,
falciparum, P. malaria, P. vivax ve P. ovale 18S rRNA geni iceren
plazmitler kullanilmistir. Negatif kontrol olarak distile su kullanil-
mistir.

Plasmodium spp. tanisi nicelik analizi ile saglanirken, erime egrisi
analizi ile erime 1s1 (melting temperature, Tm) degeri kullanilarak
P falciparum (Tm: 60+2°C), P. malariae (Tm: 57+£1°C), P. vivax (Tm:
51,8°C-55,5°C arasinda) ve P. ovale'nin (Tm: 49,5+1°C) tir aynmi
yapilmistir (2).

BULGULAR

Sitma hastalarina ait 15 6rnege real time PZR yéntemi uygulan-
masi sonrasl elde edilen nicelik analizi sonuclar her 6rekte Plas-

edilen erime 1sisi (=melting curve) analizi sonuglar. Elde edilen
sonuglar 14 éregin P. vivax kontrol plazmiti ile uyumlu erime
isisina sahipken bir hastanin P falciparum ile uyumlu erime
isisina sahip oldugunu gostermistir. Ok ile gosterilen erime
egrileri pozitif plazmit kontrollere aittir

modium spp. varligini gdstermistir (Sekil 1). Erime egrisi analizi
sonucuna gore ise 14 drnegin erime egrileri P, vivax plazmit kont-
roli ile uyumlu bulunmustur. Mikroskopik olarak P. falciparum
saptanan drnegin erime egrisinin ise P. falciparum plazmit kont-
roll ile uyumlu oldudu saptanmustir (Sekil 2).

Sonug olarak 15 sitma pozitif drnedin 14'Gnlin P. vivax geriye ka-
lan bir 6rnedinde P. falciparum oldugdu real time PZR yéntemi ile
saptanmistir. Bu sonuglar real time PZR yonteminin mikroskobi ile
%100 oraninda uyumlu oldugunu géstermektedir.

P falciparum ve P vivax sitmasi bulunan hastalara ait DNA 6r-
neklerinin kanstinimasi sonrasi elde edilen éregin erime egrisi
analizinde P. falciparum ve P. vivax miks enfeksiyonunun pozitif
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Sekil 3. P. falciparum ve P vivax sitmasi bulunan hastalara ait
DNA érneklerinin karistirlmasi sonrasi elde edilen drnegin erime
eqrisi analizinde P, falciparum ve P. vivax miks enfeksiyonunun
gosterilmesi. Sol ok P vivax pozitif plazmit kontrol ile uyumlu
erime egrisini gdsterirken sag Ust ok P. falciparum plazmit pozitif
kontroll ile uyumlu erime egrisini isaret etmektedir

plazmit kontroller sayesinde ayni test icinde ayirt edilebildigi
gorulmustir (Sekil 3). Hasta drneklerine yapilan erime egrisi ana-
lizinde P. ovale ve P. malaria erime 1si degerleri ile uyumlu bir so-
nug¢ saptanmamistir.

TARTISMA

Sitma, endemik bélgelerde insanligin en dnemli sorunlarindan
biri olmasi yaninda endemik bolgelere seyahat eden kisilerde de
seyahat sonrasi gorilmesi sebebiyle endemik olmayan bélgeler
icinde ciddi bir halk saghgdi problemidir. Bu yizden, hizli tani ve
tedavi sitmanin endemik olmadidi bélgeler icin de énemli ol-
maktadir.

Sitma tanisi ve tir ayrnminda mikroskobik yéntemlerin bir takim
zaaflan oldudu bildirilmistir (16). Bu sebeple mikroskobik yon-
temler diginda sitma tanisinda daha duyarli ve 6zgl oldudu bir-
cok calismada gosterilmis real time PZR yontemi bu ¢alismada
kullanilmistir. Calismaya dahil edilen mikroskop tanili 15 sitma
pozitif drnek real time PZR ile pozitif bulunmustur. Real time PZR
ile yapilan erime egrisi analizi sonucunda bu drneklerin 14'inln
P vivax, bir drnegin de P, falciparum oldugu saptanmistir (Sekil 2).
Elde edilen sonuglar mikroskobi ile kargilagtinldiginda tanida ve
tur aynminda %100 uyum goértlmustlr. Ayrica P, falciparum ve P,
vivax miks enfeksiyonunun pozitif plazmit kontroller sayesinde
ayni test icinde ayirt edilebildigi gorilmustdr (Sekil 3).

Real time PZR ydntemi sitma tanisi ve tir aynimi icin siklikla kul-
lanilmistir. Mikroskopi ve real time PZR ydnteminin karsilagtiril-
digi bir calismada, real time PZR ile P. falciparum igin aquag-
lyceroporin (AQP) geni, P. vivax igin enoyl-acyl carrier protein
reductase (ECPR) geni, P. ovale i¢in P25 ookinete surface pro-
tein (Pos25) geni ve P. malaria icin circumsporozoite (CS) geni
hedeflenmistir. Calismada, 55 hastanin 53'G hem mikroskobi
hem de real time PZR ile pozitif saptanmistir. Bir hastada da
real time PZR ile miks enfeksiyon gérilmustir. Ayni calisma da
79 asemptomatik hastanin 7'si mikroskopi ve real time PZR ile

pozitif saptanirken, real time PZR ile toplamda 16 hasta pozitif
bulunmustur. Pozitif drneklerin tir ayrimi sonuclarina bakildigin-
da ise real time PZR sonuglarinin mikroskobi ile uyumlu oldugu
gorilmustar (22).

Bir diger calismada, 158 hasta (76 pozitif, 82 negatif) 18S rRNA
geni hedefleyen real time PZR ile analiz edilmis ve 76 pozitif &r-
negin 74'G (%97 4) pozitif, 82 negatif drnedin de timi negatif
olarak bulunmusgtur. Real time PZR ile pozitif drnekler arasinda ¢
ornegdin miks enfeksiyon oldugu saptanmistir (3).

18S rRNA gen bdlgesini hedefleyen real time PZR ydnteminin
kullanildigi bir bagka calismada, mikroskobi ile sitma pozitif ve
negatif oldugu bilinen 297 hasta 6rneginin (292 pozitif, 5 negatif)
282'sinde (%95) real time PZR yontemi mikroskobi ile paralellik
gostermistir. Kullanilan real time PZR yonteminin klinik érnekler
icin duyarlih@inin %97, 6zgilliginin %100 oldugu bulunmustur
2).

Sitma tanisinda altin standart olarak kabul edilen mikroskobi yén-
teminin duyarliliginin 100-200 parazit/pL oldugu belirtilmistir (19,
22). Real time PZR yénteminin yapildigi calismalar incelendigin-
de, real time PZR yénteminin duyarliiginin 0,2 parazit genomu/
reaksiyon seviyesinde oldugu ve mikroskobiye gore ¢ok daha du-
yarli oldugu gorilmektedir (3, 9).

Turkiye'de sitma epidemiyolojisi ile iligkili yapilmig calismalarda
daha ¢cok mikroskobik yontemlerin tercih edildigi gdzlenmistir.
2013 yihinda Ordu’da yapilmis bir calismada, 31575 kan &rnegi-
nin 6'si (%0,02) mikroskobik yontemler kullanilarak pozitif bulun-
mustur. Pozitif drneklerin 3'Gnin P. vivax, diger 3 pozitif drnegin
de yurt digi kaynakli P. falciparum oldugu saptanmistir (23). 2012
yilinda Antalya’da yapilan baska calismada, 131987 kan &rnegi-
nin 66's1 (%0,0005) mikroskobik yéntemler ile pozitif bulunmus-
tur. 66 pozitif drnedin sitma etkeninin 57 érnek icin P. vivax, ge-
riye kalan 9 érnek icinde P. falciparum oldugu saptanmistir (24).
Bitlis ilinde toplanan kan drnekleri lzerinde yapilan ¢alismada,
86951 6rnegdin mikroskobik baki sonrasinda 659'u (%0,75) pozi-
tif olarak bulunmustur. Tim pozitif drneklerin sitma etkeninin P,
vivax oldugu belirtilmistir (25). Mersin’de, 303573 kan 6rneginin
73'Gniin mikroskobi ile pozitif oldugu tespit edilmistir. 73 pozitif
ornek arasinda, 67 érnegin P, vivax, geriye kalan 6 érnegdinde P
falciparum oldugu saptanmistir (26). Bursa'da yapilan bir ¢alis-
mada, 29683 6rnek toplanmig ve mikroskobi ile incelenmistir. Bu
ornekler arasinda 21'i (%0,07) pozitif olarak saptanmis ve pozitif
drneklerin 11'inin P. vivax geriye kalan 10'unun da P. falciparum
oldugu belirlenmistir (27). Manisa'da, 86955 6rnegdin mikroskobi
ile 6's1 (%0,007) pozitif olarak saptanmig olup bu érnekler ara-
sinda sitma etkeninin 4’ icin P. falciparum geriye kalan 2'si igin-
de P, vivax oldugu bulunmustur (28). Sitmanin endemik oldugu
Gukurova'da yapilan bir ¢alismada, 92 sitma stpheli hastadan
toplanmis kan drnekleri Giemsa boyama, nested PZR ve real
time PZR ile analiz edilmis ve sirasiyla, %47,8, %56,5 ve %60,9
oranlarinda P. vivax saptanmistir. Ayni calismada, mikroskobik
incelemeye gore real time PZR ve nested PZR testlerinin 6zgil-
lGk ve hassasiyetleri sirasiyla, %75 ve %100 ve %81,2 ve %97,7
olarak bulunmustur (29).

Sitma c¢alismalan arasinda Turkiye'de saptanmis miks enfeksiyon
vakalarina bakildiginda, ilk ve tek yerli miks enfeksiyon (P. vivax
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ve P, falciparum) vakasinin Ok ve ark. (30) tarafindan 1996 yilinda
saptandidi bildirilmistir.

SONUC

Sonugta Ulkemizde sitma halen énemli bir saglik sorunudur ve
gerekli 6nlemlere ragmen yakin zamanda Savur'da gerceklesen
epidemi sitma tanisinin ve tedavisinin hizli yapilmasi gerektigini
gostermektedir. Bunun yaninda kiresellesen diinyada seyahat-
ler giderek artmakta ve importe vakalar ve miks enfeksiyonlarda
paralel olarak artis gdstermektedir. Yurdumuz insanlar sitmaya
kargl dogal direngli olmadigindan 6zellikle P. falciparum enfek-
siyonlari siddetli gegmekte ve taninin yetersiz veya ge¢ oldugu
durumlarda &liimle sonuglanmaktadir. Ozellikle diisiik parazitemi
durumunda real time PZR tekniginin mikroskobiye goére ylksek
duyarliligi, hizi ve tir aynmini ayni test icinde gerceklestirmesi ile
dnemli bir teknik olarak ortaya ¢ikmaktadir. Bu sebeplerle yurdu-
muzda sitma tanisi ve tlr ayrimi icin mikroskobik yontemlere ek
olarak ozellikle referans merkezlerinin real time PZR gibi mole-
kuler testleri kullanmasinin hizli tani ve tedavi yéninden yararli
olacadi ve bu testlerin kullanimi sayesinde distk parazitemili
vakalar yaninda miks enfeksiyonlarin da saptanmasinin artinlabi-
lecegi dustinilmektedir.
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Identification of Acanthamoeba Genotypes in Pools and Stagnant
Water in Ponds in Sistan Region in Southeast Iran

Iran’in Giineybausinda Yer Alan Sistan Bolgesinde Havuzlarda ve Durgun Su Birikintilerinde

Acanthamoeba Genotiplerinin Belirlenmesi

Ali Aghajani', Mansour Dabirzadeh?, Yahya Maroufi 2, Hossein Hooshyar'

'Department of Parasitology, Kashan University of Medical Sciences, Kashan, Iran
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ABSTRACT

Objective: Acanthamoeba is one of the most abundant free-living amoebas that is widely distributed in natural and artificial environment
resources. Acanthamoeba pathogenic genotypes cause chronic human diseases including amoebic keratitis and granulomatous amoebic
encephalitis. The aim of this study was to determine and identify Acanthamoeba genotypes residing in pools and stagnant water in ponds
in Sistan region in southeast Iran. This descriptive study was conducted at the Parasitology Laboratory, School of Medicine, Zabol University
of Medical Sciences.

Methods: In this descriptive study, 93 water samples were collected from pools and ponds in Zabol, Zahak, Hirmand, Hamoon, and Nim-
rooz in Sistan region. Samples after filtering through 0.45-pm nitrocellulose paper filters were cultured in a 1.5% non-nutrient agar medium
enriched with heat-killed Escherichia coli. Polymerase chain reaction (PCR) was conducted using specialized primers for detecting the genus
Acanthamoeba. The sequencing of positive samples was used for determining Acanthamoeba genotypes.

Results: From 82 free-living amoeba positive culture samples, 38 isolates were confirmed to belong to the genus Acanthamoeba by PCR.
On sequencing, 34 samples (89.47%) belonged to the T4 genotype, three (7.9%) to the T5 genotype, and one (2.63%) to the T3 genotype.
Conclusion: All genotypes found in this study are potentially pathogenic. The T4 genotype is the main genotype of Acanthamoeba respon-
sible for amoebic keratitis. Resource water is a potential risk factor for the distribution of free-living amoeba. Therefore, more attention of
health authorities to determine, training and prevention from infection are recommended.

Keywords: Acanthamoeba, water, genotype, Sistan, Iran
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Amag: Acanthamoeba yaygin olarak dogdal ve suni cevre kaynaklarinda yayilan 6zgir yasayan bir amiptir. Acanthamoeba patyojenik geno-
tipleri amibik keratit ve grantilomatéz amibik ensefalit gibi kronik insan hastaliklarina neden olurlar. Bu calismanin amaci, iran’in giineydogu-
sunda yer alan Sistan bolgesinde havuzlarda ve durgun su birikintilerinde bulunan Acanthamoeba genotiplerini belirlemek ve tanimlamaktir.
Bu tanimlayici calisma Zabul Tip Bilimleri Universitesi Tip Fakdiltesinde yer alan Parazitoloji Laboratuarinda yapilmistir.

Yontemler: Bu tanimlayici ¢alismada, Sistan bélgesinde yer alan Zabol, Zahhak, Hirmand, Hamoon ve Nimrooz'daki havuzlardan ve su biri-
kintilerinden 93 numune alindi. Numunelerin kilttrleri, 0.45-um nitroseltloz filtre kagidi ile stizildikten sonra, 1siyla 6ldurtimUs Escherichia
coli ile zendinlestirilmis %1,5 non-nutrient agar ortaminda yapildi. Polimeraz zincir reaksiyonu (PZR), Acanthamoeba tiriini saptamak icin
Szellegtirilmis primerler kullanilarak yapildi. Acanthamoeba genotiplerini belirlemek amaciyla pozitif numune dizilimi kullanildi.

Bulgular: Seksen iki 6zglr yasayan amip pozitif kiiltlir 5rneginden 38 izolatin, Acanthamoeba tiirii oldugu PZR ile dogrulandi. Dizilimde, 34
(%89,47) numunenin T4 genotipine, U¢ (%7,9) numunenin T5 genotipine ve bir (%2,63) numunenin de T3 genotipine ait oldugu belirlendi.
Sonug: Bu calismada bulunan tim genotipler potansiyel olarak patojeniktir. T4 genotipi, amibik keratitten sorumlu olan baslica Acanthamo-
eba genotipidir. Su kaynaklar 6zgir yasayan amipin dagilmasi agisindan potansiyel bir risk faktoridir. Bu nedenle, saglik yetkililerinin bu
konuya dikkat etmeleri ve enfeksiyondan korunma konusunda egitime daha ¢cok dnem vermeleri 6nerilmektedir.

Anahtar kelimeler: Acanthamoeba, su, genotip, Sistan, iran
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INTRODUCTION

Members of Acanthamoeba genus are widely distributed in
nature. Acanthamoeba species are isolated from soil, dust, air,
drinking and mineral water, sea water, swimming pools, sewage,
Jacuzzi tubs, aquariums, flower soil, surgery units, dentistry and
dialysis units, ventilation/air conditioning units, contact lenses as
well as from vegetables, fishes, reptiles, amphibians, birds, and
humans (1). The life cycle of Acanthamoeba species includes two
active trophozoite and cystic stages. A trophozoite in
Acanthamoeba species can change into a cyst by switching its
phenotype in harsh environmental conditions including lack of
food, high temperature, unsuitable osmolarity, and other envi-
ronmental stresses such as contact with antiseptic agents.
Acanthamoeba species can retain its pathogenicity in suitable
conditions and is transmitted to humans (1, 2). Acanthamoeba
species causes human infection by polluted soil and water to
cyst or trophozoite through dermal lesions or breathing organs
by flowing air infected. Acanthamoeba pathogenic genotypes
result in chronic human diseases including amoeba keratitis and
the rare but deadly granulomatous amoebic encephalitis (GAE).
Unlike GAE, Acanthamoeba keratitis infects healthy people after
damaging the cornea, particularly in individuals using contact
lenses. In addition, Acanthamoeba species can lead to pneumo-
nia, sinus infections, and serious dermal lesions in individuals
with immune system deficiencies (2). Till date, based on 18S
ribosomal DNA sequencing, 18 different genotypes of
Acanthamoeba (T1-T18) have been identified. The most com-
mon pathogenic isolates are the T3, T4, and T5 genotypes (3).
Most of the separated genotypes from clinical and environmen-
tal samples worldwide and in Iran belong to the T4 genotype,
and it is the most important genotype isolated during amoeba
keratitis and GAE (2-4).

The isolation of Acanthamoeba genotypes from environmental
sources and human clinical cases has been reported from many
parts of the world (3-6). Tanveer et al. (1) (2013) found seven
pathogenic and non-pathogenic genotypes of Acanthamoeba in
drinking water in Pakistan. Acanthamoeba genotyping has been
performed in different environmental sources in Iran. A study by
Rahdar et al. (5) for determining the Acanthamoeba genotype
from environmental resources in Ahvaz city showed that from
110 water and soil samples, 43 water samples (71.6%) and 13 soil
samples (26%) were infected with Acanthamoeba, species that
genotype of 15 samples belonged to T4 (86.6%), T2(6.6%) and
T5(6.6%). Hooshyar et al. (6) investigated 40 stagnant water sam-
ples in Qazvin city and found that 43.8% of the surface water was
infected by Acanthamoeba sp. That genotype of 11 samples
(78.6%) belonged to T4 and 3 samples (21.4%) to T2.

According to previous studies, water resources are one of the
most important risk factors for separated of this potential patho-
gen amoeba (5-7).

Objectives: Due to specific climatic conditions, Sistan and
Balochistan regions are couple of the most important regions for
studying the transmission of the pathogenic genotypes of this par-
asite. The aim of the present study was to detect and determine
different genotypes of Acanthamoeba residing in stagnant water in
Sistan region in southeast Iran using molecular biology techniques.

METHODS

Sampling

In this descriptive studly, a total of 93 water samples from pools and
ponds were randomly collected in Sistan region (Zabol, Zahak,
Hirmand, Hamoon, and Nimrooz) in southeast Iran in 2014. All
samples were collected in a receptacle 1000 mL screw cap tube
and were transferred to the Parasitology and Mycology Laboratory,
School of Medicine, Zabol University of School of Medicine.

Filtration and cultivation

Samples were filtered by a pumping machine through 0.45-um
nitrocellulose paper filters. The sediment on filters in upside
down way conveyed in 1.5% non-nutrient agar medium was pre-
pared with amoeba page saline and covered by heat-killed
Escherichia coli (7). The medium was completely blocked by
parafilim and was placed at 27°C. The plates was studied daily
from the third day by light microscopy. Positive free-living amoe-
ba plates were separated for conducting the next phases of the
study, and due to the late growth of some free-living amoeba,
other plates were kept and investigated for 1 month and were
then removed from the study as negative samples.

Harvesting amoeba from culture

Harvesting amoeba from the medium established by sterile
swab and adding 5 mL of phosphate-buffered saline (PBS) to the
medium. The solution was transferred to a distinct bottle and
was washed three times by sterile PBS (pH=7.2) at 2500 rpm for
2.5 min. Finally, the supernatant was removed and sediment
(Figure 1) which having some enough amoeba for extracting
DNA, transferred to 1.5-ml micro-tubes and kept in a —20°C
freezer for further examination.

DNA extraction and polymerase chain reaction (PCR)

DNA extraction was performed using a Dyna Bio kit (Takapuzist,
Iran). PCR was performed using a pair of specialized primers,
JDP1 and JDP2, that amplified a 423 to 551-base pair fragment
in 18S ribosomal DNA specific to Acanthamoeba sp. (8). The
sequences of these primers were as follows:

-

Figure 1. A free-living amoeba cyst from one of the studied ponds
in Zabol city in non-nutrient agar medium (magnification, 400x)
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Figure 2. Electrophoresis of PCR products of Acanthamoeba-
positive samples from pools and pond water in Sistan region

M: marker; PC: positive control; NC: negative control; S: sample

Table 1. Genotyping of 38 isolates of Acanthamoeba isolated
from stagnant water in Sistan region in Iran in 2014

Genotype T4 T5 T3 Total NO.
City NO. (%) NO. (%) | NO. (%) (%)
Zabol 20 (90.1) 1(4.5) 1(4.5) 22 (100)
Zahak 4 (80) 1(20) 0(0) 5 (100)
Hirmand 4(100) 0(0) 0(0) 4 (100)
Nimrooz 4 (80) 1 (20) 0(0) 5 (100)
Hamoon 2 (100) 0(0) 0(0) 2 (100)
Total 34 (89.47) 3(7.9 1(2.63) 38 (100)

Forward-JDP1: (5-GGCCCAGATCGTTTACCGTGAA)
Reverse- JDP2: (5-TCTCACAAGCTGCTAGGGGAGTCA)

Polymerase chain reaction was performed in 20-pl volumes in 0.5
mL micro-tubes. The reaction mixture contained 10 mM Tris-HCI
(pH=8.9) (final concentration), 50 mM KCI, 1.5 mM MgCl,, 200
nM of each deoxynucleotide triphosphate (ANTP), 10 pmol of
each primer, and 0.25 mL of Tag DNA polymerase (5 U/mL), and
1-2 ul of DNA.

Amplification was done using a thermocycler (Eppendorf,
Germany) established by following application in 33 cycles:
denaturation at 94°C for 35 s, annealing at 57°C for 45 s, exten-
sion at 72°C for 1 min, and final extension at 72°C for 5 min.

The PCR product was loaded on 1% agarose gel (containing 1
ng/mL of ethidium bromide) by electrophoresis and was visual-
ized under ultraviolet light (Gel Doc SYNCENE) for specific band
identification.

Acanthamoeba genotyping
The sequencing of PCR products was conducted by an automat-
ic sequencer (ABI 3730XL Genetic Analyzer, USA) in Takapuzist

(Takapuzist CO, Tehran, Iran). The results were analyzed using
the Basic Local Alignment Search Tool in the National Center for
Biotechnology Information database and by comparing with the
sequence strains registered in GenBank for determining the
genotypes of the isolates.

Statistical analysis

The results were recorded in data forms. For statistical analysis,
Statistical Package for the Social Sciences 16.0 (SPSS Inc;
Chicago, IL, USA) was used for evaluation.

RESULTS

Of the 93 studied water samples, 82 samples (88.17%) were pos-
itive for free-living amoeba. Acanthamoeba sp. was identified in
38 samples (46.34%), which showed a 500-bp band using special-
ized primers JDP1 and JDP2 (Figure 2). Results of nucleotide
sequencing showed 38 positive samples of Acanthamoeba in
Sistan region, including 34 samples (89.47%) belonging to the T4
genotype, three (7.9%) to the TS5 genotype, and one (2.63%) to
the T3 genotype (Table 1). The partial sequences of 26 isolates
were registered in GenBank (Gl: 937943636-937943644,
957656390-957656396, 957516539-957516541, 9305888246~
930588829, 965641757, 965641754, and 957656403).

DISCUSSION

The purpose of this study was to determine the prevalence and
genotype of Acanthamoeba sp. in stagnant water in Sistan
region in southeast Iran. Acanthamoeba sp. is abundant in envi-
ronmental resources including stagnant water, swimming pools,
and ponds. Human contact with this potential pathogenic amoe-
bic parasite during daily life and an increasing number of contact
lens users are risk factors for the transmission of Acanthamoeba
to humans (2, 6, 8). The results of this study demonstrated that
pond water and many pools and (46.34%) in Sistan region con-
tain Acanthamoeba strains.

The prevalence of Acanthamoeba in different environmental
sources has been studied in some regions of the world. The
infection rate from Acanthamoeba has been reported to be 6.7%
in public bathrooms in Hungary (9). The prevalences of
Acanthamoeba in rivers water samples in America, Jamaica,
Germany, and Bulgaria were 7%, 26.4%, 79%, and 94%, respec-
tively (4). Acanthamoeba was isolated from 21%, 22.5%, 26.3%,
36.1%, and 59.5% of household water sources in Spain,
Nicaragua, Japan, Brazil, and Mexico respectively (10-14).

Rezaeian et al. (15) reported that 46.25% of different environ-
mental source samples in Tehran were infected with
Acanthamoeba. A study by Hooshyar et al on surface stagnant
water in Qazvin city found that 43.8% of the samples were infect-
ed with Acanthamoeba strains (6).

The results of nucleotide sequencing in this study showed that
most isolates belonged to the T4 genotype (89.47%), followed
by the T5 genotype and the T3 genotype (7.9%). All these gen-
otypes are pathogenic and can causes dangerous infections
such as GAE and amoeba keratitis (2, 3). Several studies have
shown that the T4 genotype is the most prevalent genotype
isolated from environmental and clinical samples in Iran and
worldwide (3, 5, 7, 8, 16). A study by Evyapan et al. (17) in 50
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water samples and 50 soil samples in Turkey showed that the T4,
T3 and T15 genotypes were detected in water samples and the
T4and T3 genotypes were detected in soil samples (17).

The T4 genotype was the predominant genotype (78.6%) in sur-
face stagnant water in Qazvin city (6). In addition, some studies
on soil samples from parks in Tehran, water sources in Poland,
and a keratitis patient in China showed that all samples studied
belonged to the T4 genotype (18-20).

A study on 110 water and soil samples in Ahawaz showed that 43
water samples (71.6%) and 13 soil samples (26%) were infected
with Acanthamoeba and that they belonged to the T4 (86.6%),
T2(6.6%), and T5(6.6%) genotypes (5).

The T4 genotype is the most prevalent genotype in environmen-
tal sources. This genotype is one of the most virulent genotypes
and has an increasing importance due to its high range of distri-
bution in environmental sources and the resistance of its cysts to
antiseptics (2, 3).

The severity of disease in a person infected by the T4 genotype
of Acanthamoeba will be enhanced as this genotype produces
more cytotoxic factors than the T5, T3, and T2 genotypes (21).

The distribution and high prevalence of Acanthamoeba geno-
types in pools and pond water in Sistan region are very import-
ant. The climatic condition of Sistan region is particular: blowing
120 day winds, lots of dust and dirt in air, little annual rainfall, and
poor environmental water resources, which result in the increased
transmission of this parasite and diseases arising from it. A study
in Turkey showed that Acanthamoeba keratitis is associated with
contact with domestic tap water in individuals who have ocular
surface disease or ocular trauma in areas potentially endemic to
Acanthamoeba (22). As the predominantly recognized genotype
in present study is T4 and based on the fact that this genotype
is one of the most important causes of Acanthamoeba infec-
tions, water resources in this study can be considered as an
important source for the transmission of infection. Authorities
and health managers should pay more attention in managing
water resources, and the awareness of therapeutic system per-
sonnel in recognizing this amoeba should be increased. Sanitary
principals and training health authorities and more investigation
in environmental resources and clinical samples in this region will
be effective on prevention of Acanthamoeba infections.

CONCLUSION

All genotypes found in this study are potentially pathogenic; the
T4 genotype is the main genotype of Acanthamoeba responsi-
ble for amoebic keratitis. Resource water is a potential risk factor
for the distribution of free-living amoeba. Therefore, more atten-
tion of health authorities to determine, training and prevention
from infection are recommended.
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Amag: Paraziter hastaliklar diinya genelinde oldugu gibi tilkemizde de énemli bir halk sagligi problemi olarak karsimiza ¢ikmaktadir. Tani icin
bircok test olmasina karsin bu testlerin duyarlilik ve 6zgulliklerinin yeterli olmadigi kabul edilmektedir. Bununla birlikte en yaygin olarak kul-
lanilan tani ydntemi mikroskopik incelemedir. Calismamizda, 2012-2014 yillari arasinda Ug yillik ddnemde hastanemiz parazitoloji laboratuva-
rina kabul edilen diski 6rneklerinde saptanan parazitlerin yillara, yas ve cinsiyet gibi verilere gére dagiliminin ortaya konulmasi amaglanmustir.
Yontemler: Calismaya laboratuarimiza génderilen 6757 hastaya ait diski rnegdi dahil edilmistir. Tim 6rnekler makroskobik incelemenin
ardindan fizyolojik salin ve ligol ile 1slak preparatlar hazirlanarak X100 ve X400 buyitmede isik mikroskobunda incelenmistir.

Bulgular: Orneklerin %3,7'sinde (252) parazit varligi saptanirken, %96,3'linde (6505) parazit gézlenmemistir. Calismamiza gériilen bagirsak
parazitlerinin dagilimi sirasiyla Blastocystis hominis (%63,5), G. intestinalis (%26,2), Taenia sp. (%4,8), Enterobius vermicularis (%2,4), Entamo-
eba histolytica/dispar (%1,6), Hymenolepis nana (%1,6) olarak tespit edilmistir.

Sonug: Barsak parazitlerinin toplum sagligi tizerine etkileri g6z dnline alindiginda halen tlkemiz igin nemli bir saglik sorunu oldugu deger-
lendirilmis olup bireylerin egitimi, etkin tani, tedavi ve koruyucu énlemlerin hayata gegirilmesi ile paraziter hastaliklarin toplumdaki sikliginin
azalacagi dustinilmektedir.

Anahtar Kelimeler: Bagirsak parazitleri, mikroskobik inceleme, paraziter hastaliklar

Gelig Tarihi: 02.10.2015 Kabul Tarihi: 23.06.2016

ABSTRACT

Objective: Parasitic diseases are among the major public health issues worldwide. A number of tests are available for diagnosis, but the
sentivity and specifity of these tests are assumed to be insufficient. Nevertheless, the most common diagnostic method is microscopic ex-
amination. In this study, we aimed to introduce the distribution of parasites detected in stool samples of patients admitted to our laboratory
on the basis of parameters such as, age, and gender during a 3-year period between 2012 and 2014.

Methods: In total, 6757 stool samples were included in the study. After macroscopic examination, wet mounts of all samples were examined
under a light microscope using X100 and %400 magnification lenses. Wet mounts were prepared with physiological saline and Lugol's iodine.
Results: Parasites were detected in 3.7% (252) of the samples, while no parasites were detected in 96.3% (6505) of the samples. The distribu-
tion of intestinal parasites was as follows: Blastocystis hominis (63.5%), Giardia intestinalis (26.2%), Taenia sp. (4.8%), Enterobius vermicularis
(2.4%), Entamoeba histolytica/dispar (1.6%), and Hymenolepis nana (1.6%).

Conclusion: When the burden of intestinal parasites on public health is considered, they are still a major health issue in Turkey. The frequen-
cy of parasitic diseases can be reduced by the education of individuals and implementation of effective diagnostic methods, treatments,
and preventive measures.

Keywords: Intestinal parasites, microscopic examination, parasitic diseases
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GiRiS

Bagirsak parazitlerine badl enfeksiyonlar gelismemis ve gelis-
mekte olan Ulkelerde halen dnemli bir saglik sorunu olarak gorul-
mektedir. Paraziter enfeksiyonlar &zellikle, sosyoekonomik ve
egitim dizeyi distk, yasam standartlan belirli bir seviyenin altin-
da olan toplumlar etkilemektedir (1-3). Paraziter etkenlerin bula-
st genellikle kontamine gidalarla olmaktadir. Paraziter hastalikla-
rin tanisi endemik olmayan bélgelerde oldukca zordur. Tani igin
bircok test olmasina karsin bu testlerin duyarlilik ve ézgullikleri-
nin yeterli olmadigi kabul edilmektedir. Bununla birlikte en yay-
gin olarak kullanilan tani yontemi mikroskopik incelemedir. Bu
yontemin kisa slrede yapilabilir olmasi ve kolayligi sebebiyle
hemen tim parazitoloji laboratuarinda kullaniimaktadir. Ancak
bu yontemin uygulanmasinda deneyimli personele ihtiya¢ duyul-
masi onemli bir sorun olarak kargimiza ¢ikmakta ve ydntemin
glvenirliligini azaltabilmektedir. Bu durumu tani lehine cevirmek
adina Ug¢ ayr glinde alinan érnegdin degerlendirilmesi dnerilmek-
tedir (4, 5).

Bu calismada, 2012-2014 yillar arasinda g yillik dénemde hasta-
nemiz parazitoloji laboratuvarina kabul edilen diski drneklerinde
saptanan parazitlerin yillara, yas ve cinsiyet gibi verilere gore
dagiliminin ortaya konulmasi amaclanmistir

YONTEMLER

Bu calismada, 1 Ocak 2012 - 31 Aralik 2014 tarihleri arasinda g
yillik stirede gastrointestinal sistem yakinmalari nedeni ile hasta-
neye bagvuran hastalarin digki érnekleri Helsinki Declaration’a
uygun olarak retrospektif olarak incelenmis ve saptanan badirsak
parazitlerinin dagilimi, degerlendirilmistir. Digki drnekleri dnce-
likle; koku, kivam, mukus-kan icerigi ve parazitlerin erigkin form-
larina ait yapilar yoninden makroskobik olarak incelenmistir.
Daha sonra tim digski drnekleri 1slak preparat ve lugol ile boyan-
mig ve X100 ve X400 blyitmede 1sik mikroskobunda incelenmis-
tir. Cryptosporidium, Cyclospora veya Isospora 6n tanisiyla gon-
derilen &rneklerde ve lugolle boyanan preparatlarda stpheli
bulunan durumlarda modifiye Kinyoun aside direncli boyama ve
diger bagirsak protozoonlar igin trikrom boyama yapilmig ve
x1000 blyitmede incelenmistir.

istatistiksel analiz

Calisma sonucunda elde edilen verilerin istatistiksel analizleri,
Statistical Package for the Social Sciences for Windows 16.0
(SPSS Inc.; Chicago, IL, ABD) programi kullanilarak yapilmistir.
Galigsma verileri degerlendirilirken tanimlayici istatistiksel analiz-
ler (frekans, ylzde) kullanilmistir.

BULGULAR

Calismaya laboratuanimiza gonderilen 6757 hastaya ait digki
ornegdi alinmistir. Bu érneklerin %35,1'i (2369) kadin hastalardan,
%64,9'u (4388) erkek hastalardan alinmistir. Ornek alinan hastala-
rn %14,5'i (983) 0-15 yas, %38,9'u (2626) 16-30 yas, %14,9'u (1010)
31-45 yas, %11,8'1 (796) 46-60 yas, %19,9'u (1342) 61 yas ve lUze-
rindeki hastalardan olugmaktaydi. Kabul edilen &rneklerin
%3,7'sinde (252) parazit varligi saptanirken, %96,3'linde (6505)
parazit gézlenmemistir. Calismamiza goérilen badirsak parazitle-
rinin dagilimi sirasiyla Blastocystis hominis (%63,5), G. intestinalis
(%26,2), Teniae sp. (%4,8), Enterobius vermicularis (%2,4),

Tablo 1. Saptanan parazitlerin dagilimi

n %

Blastocystis hominis 160 63,5
Giardia intestinalis 66 26,2
Taenia sp 12 4,8
Enterobius vermicularis 6 24
Entamoeba histolytica/dispar 4 1,6
Hymenolepis nana 4 1,6
Toplam 252

Tablo 2. Saptanan parazitlerin cinsiyete gére dagilimi

Cinsiyet
Kadin Erkek | Toplam

Blastocystis hominis 56 104 160
Giardia intestinalis 14 52 66
Taenia sp. 2 10 12
Enterobius vermicularis 4 2

Entamoeba histolytica/dispar 1 3 4
Hymenolepis nana 2 2 4
Toplam 79 173 252

Tablo 3. Saptanan parazitlerin yas gruplarina gére dagilimi

Yas
0-15[16-30 |31-45 | 46-60 | 60+ Toplam
Blastocystis hominis 8 |76 | 31 15 | 30| 160
Giardia intestinalis 513 | 6 2 |15] 66
Taenia sp. 0|9 2 1 12
Enterobius vermicularis 312 1 0 |0 6
Entamoeba histolytica/dispar| 1 | 0 2 1 0 4
Hymenolepis nana 0| 2 1 1 0 4
Toplam 17 1127 | 43 | 20 | 45| 252

Entamoeba histolytica/dispar (%1,6), Hymenolepis nana (%1,6)
olarak tespit edilmistir (Tablo 1).

Parazit saptanan hastalarin %6,7'si (17) 0-15 yas grubunda,
%50,4'l 16-30 yas grubunda (127), %17,1'i (43) 31-45 yas grubun-
da, %7,9'u (20) 46-60 yas grubunda, %17,9'u (45) ise 61 yas ve
Ustinde oldugu bulundu. Ayrica parazit saptanan hastalarn
%68,7'si (173) erkek, %31,3'UGnln (79) kadin oldugu ortaya kondu.
Calismada degerlendirilerek saptanan parazitlerin cinsiyete ve
yasa gore dagilimi sirasiyla Tablo 2 ve 3'te gosterilmistir.

TARTISMA

Paraziter hastaliklar diinya genelinde oldudu gibi tlkemizde de
onemli bir halk saghg problemi olarak karsimiza ¢cikmaktadir (1).
Parazitlerin neden oldudu enfeksiyonlardan korunmak ve etkin
tedavi stratejileri gelistirmek icin bolgesel epidemiyolojik veriler
dnem tagimaktadir. Ulkemizde parazitlerinin goriilme sikligina
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iliskin sonuclann yillara ve bdlgelere gore degiskenlik gésterdigi
cok sayida yayin bulunmaktadir.

Ulkemizde badirsak parazitlerinin bdlgesel dagilimi degerlendi-
rildiginde Marmara Bolgesinde %10-34, Karadeniz Bdlgesinde
%54-94, Ege bdlgesinde %12-40, Akdeniz Bolgesinde %55-80, ig
Anadolu Bélgesinde %50-75, Dogu Anadolu Bélgesinde %60-
94, Glineydogu Anadolu Bélgesinde %64-96 oranlarinda oldugu
raporlanmigtir (6).

Ulkemizde yapilmis bircok calismada G. intestinalis'in diger para-
zitlere gore daha sik olarak saptanan paraziter enfeksiyon etkeni
oldugu goézlenmistir. Zarakolu ve ark. (7) yapmis olduklar calis-
mada 42.158 diski materyalini degerlendirmeye alinmis, érnekle-
rin %11,5'inde Giardia intestinalis, %1,7'sinde Enterobius vermi-
cularis, %1,2'sinde Hymenolepis nana saptanmistir.

Cakar ve ark. (8) yapmis oldugu bir diger ¢alismada 58.150 érnek
incelenmis ve bu érneklerin 2.117'sinde (%3,6) bir veya daha fazla
paraziter enfeksiyon etkeni saptanmis olup en sik gérilen parazi-
ter etkenler Giardia intestinalis (%69,5), Enterobius vermicularis
(%9,7) ve Taenia saginata olarak bulunmustur. Bir diger calismada,
Gullmez ve ark. (1) 10 yil sUre ile parazitoloji laboratuarina gelen
87.100 klinik 6rnegdi degerlendirmisler; bu &rneklerin 85.707'sini
(%98,4) diski érneklerinden olustugunu ve bunlarin da 3681'inde
(%4,2) parazit tespit edildigini raporlamiglardir. Paraziter etken
tespit edilen drneklerin dagilimi incelendiginde bunlarin en sik
rastlanan parazitlerin sirasiyla Giardia intestinalis (%40), Blastocystis
spp. (%22), Entamoeba coli (%12), Dientamoeba fragilis (%9),
Enterobius vermicularis (%5), Echinococcus spp. (%4) ve Taenia
spp. (%3) olduklan saptanmistir (1). Culha ve ark. (3) Hatay'da 3679
gaita 6rnegdinin %21,03'Uinde bagirsak paraziti tespit etmisler, en
stk gorulen bagirsak parazitlerinin  G. intestinalis (%25,8),
Blastocystis spp. (%18,30) oldugunu raporlamislardir (3).

Bizim c¢alismamizda da 6757 gaita 6rneginin %3,7'sinde bagirsak
paraziti saptanmig, ve en sik gorlilen bagirsak parazitlerinin
Blastocystis hominis (%65,3) ve G. intestinalis (%26,2) oldugu
tespit edilmistir.

Son yillarda Blastocystis spp.’nin en sik gorilen parazit etkeni
oldugu bildirilmektedir. Blastocystis spp. immunsupresif kisilerde
saptanabilen ve guriltilu gastrointestinal semptomlarla birlikte
paraziter enfeksiyon etkeni olarak kargimiza ¢ikabildigi gibi, gast-
rointestinal ve diger klinik semptomlar olmaksizin saglikl bireyle-
rin gaitasinda da saptanabilmektedir (9, 10). Ayrica atopik blnye-
li bireylerde de Blastocystis spp.’nin daha sik saptanabildigi de
bildirilmistir (10). Literatlirde, reaktif artrit ve kronik Urtiker gibi
cesitli ekstraintestinal tablolar ile de bu etkenin iligkili olabilecegi
bildirilmistir (1).

Bu paraziter enfeksiyon etkeninin ozellikle gelismekte olan Ulke-
lerde, tropikal bdlgelerde prevalansinin (%30-50) daha yiksek
oldugdu; gelismis Ulkelerde ise prevelansin distigu (%1,5-10)
raporlanmistir. Kéksal ve ark. (11) istanbul ve cevresinde yapmis
olduklari calismada 27664 digski drnedinde parazit gérilme orani
%4 olarak bulunmus; en sik saptanan badirsak paraziter etkeni-
nin Blastocystis spp. (%2,1) olarak bildirilmistir. Usluca ve ark. (12)
izmir'de yiirtttiikleri bir calismada da 7712 hasta sonucu incelen-
mis ve 495 hastada (%6,41) bir veya birden fazla parazit saptan-
mistir. Bu olgularin ¢ok biylk kisminin (%44,04) Blastocystis spp.

oldugu gozlenmis, E. histolytica/dispar disindaki amipler %21,82,
G. intestinalis %16,57, E. vermicularis %10,1 oraninda gorilmus-
tdr. Usluca ve ark. (13) yine ayni merkezde 2005-2008 yillarini
kapsayan bir bagka calismada ise bir 6nceki ¢alismaya paralel
olarak Blastocystis spp. en sik saptanan bagirsak paraziti olarak
bildirilmis ancak, saptanma oraninin %4,83’e distigi gézlenmis-
tir. Erciyes Universitesi'nde yapilan, 2000-2004 ve 2005-2008 yilla-
rini kapsayan iki calismada da sirasiyla %27,8 ve %24,13 olguda
bagirsak paraziti saptanmis ve en sik gorilen bagdirsak paraziti
olarak Blastocystis spp. olarak raporlanmistir (14, 15). Bizim ¢alis-
mamizda %3,7 olguda badirsak paraziti saptanmig, ve en sik
gorilen bagirsak paraziti bu calismaya benzer sekilde Blastocystis
hominis. olarak tespit edilmistir.

Ozyurt ve ark. (16) yaptigi calismada, calismamiza benzer sekilde
erkek cinsiyette kadin cinsiyetle karsilastinldiginda bagirsak
paraziti saptanma orani daha ylksek bulunmustur. Yine ayni
calisma da calismamiza benzer sekilde 16-30 yas arasinda bagir-
sak paraziti saptanma orani daha yiiksek bulunmustur.

SONUC

Barsak parazitlerinin toplum saghd lzerine etkileri goz éniine
alindiginda halen Glkemiz icin dnemli bir saglk sorunu oldugu
degerlendirilmistir. Ulkemizde paraziter hastaliklar yéniinden top-
lumdaki bireylerin egitimi dnemli olup etkin tani, tedavi ve koru-
yucu dnlemlerin hayata gecirilmesi ile toplumdaki sikliginin azala-
cagi dustinilmektedir. Bir diger énemli husus ise direk mikrosko-
bik inceleme, tani icin subjektif bir yontem olup degerlendirmeyi
yapan doktor ya da sadlik personelinin deneyim ve egitim diize-
yine gore farkl sonuglar elde edilebilmektedir. Bu sebeple, mik-
roskobik incelemenin yeterli deneyime sahip saglik personeli
tarafindan yapilmasi ve bu ydntemin diger tani yéntemleri ile
birlikte kullanimi ve de ardigik Ug farkli drnegin degderlendirilmesi
dogru tani koyma ihtimalini arttiracak ve kolaylastiracaktir.
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ABSTRACT

Objective: This study aimed to investigate the relationship between serum mineral levels and parasite load in Saanen (n=37) and Damascus
(n=13) goats, which were all approximately 2 months pregnant and naturally infected with gastrointestinal nematodes.

Methods: To determine parasite concentration individually, fecal samples were taken from each goat, and the eggs per gram (EPG) of feces
was detected via a modified McMaster technique. To investigate the possible effects of parasite concentration on serum mineral levels,
blood was drawn from the goats and serum calcium, phosphorus, magnesium, iron, copper, zinc, manganese, nickel, and cadmium levels
were measured via the ICP-OES technique.

Results: In a correlation analysis of the individual EPG values and mineral levels performed on the basis of the species, it was seen that
increased egg numbers did not cause a statistically significant increase or decrease in Saanens except for cadmium (significant moderate
positive correlation, p<0.05) for both species. A comparison of the mineral element levels with the lower and upper normal limits in the pub-
lished literature found that manganese and iron were below the normal range, while zinc and calcium levels were close to the lower limits.
Conclusion: It is estimated that the effect of parasite load, which continuously increases with the progression of pregnancy and deliveries,
on blood mineral levels would be much more significant.
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Amag: Bu calisma gastrointestinal nematod|ar ile dogal enfekte, 2 aylik gebe Saanen (n=37) ve Damascus (n=13) kecilerinde, serum mineral
dlzeylerinin parazit yukd ile iliskisini irdelemek amaciyla yapilmistir.

Yontemler: Parazit yogunlugunun bireysel olarak belirlenmesi icin her kegiden diski 6rnegi alinarak modifiye McMaster teknigi ile gram digkidaki
yumurta sayilan (EPG) belirlenmistir. Parazit yogunlugunun serum mineral diizeylerine olasi etkilerini arastirmak icin kegilerden kan 6rnekleri
alinmig ve ICP-OES teknigi ile serumda kalsiyum, fosfor, magnesyum, demir, bakir, cinko, mangan, nikel, kadmiyum diizeyleri tespit edilmistir.
Bulgular: Irk diizeyinde bireysel EPG degderleri ile mineral dlizeylerinin korelasyon analizlerinde; artan yumurta sayisinin Saanen’lerde Kadmiyum
haric (pozitif yonde orta derecede dnemli korelasyon, P<0.05) her iki irk icin de istatistiki agidan énemli bulunabilecek artis ya da azalmalara sebep
olmadigi gérilmistdr. Her iki irk icin tespit edilen mineral deger ortalamalari literattrlerde bildirilen alt ve Ust sinir degerlere gére incelendiginde
mangan ve demirin normal degerlerin altinda, bakir, ¢inko ve kalsiyumun alt sinir degerlere yakin oldugu tespit edilmistir.

Sonug: Gebeligin ilerlemesi ve dogumlarla giderek artacak olan parazit yikindn kan mineral seviyelerine olan etkisinin ¢cok daha belirgin
olacagdi tahmin edilmektedir.

Anahtar Kelimeler: Damascus, gastrointestinal nematod, keci, mineral, saanen
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INTRODUCTION

The popularity of goat milk has increased, along with its con-
sumption, because of its relative advantages noticed in recent
years; goat breeding has accordingly gained relative importance
within the livestock industry (1). The yearly comparison of the
numbers involved in goat breeding also support this impression
(4.9 million in 2009, 6.1 million in 2010, 7.1 million in 2011, and
8.1 million in 2012) (2). Gastrointestinal nematodes, whose pres-
ence in small ruminants may threaten the economic profitability
of livestock breeding (3), have become a menace to goats keep-
ing with the generalization of intensive breeding methods.
Infection by such agents may cause loss of appetite, gastrointes-
tinal dysfunction, and changes in protein, energy, and mineral
metabolism, while changes in fluid balance may modify body
composition and the quality of the animal’s carcass (4). These
infections, particularly those with a subclinical course, are gener-
ally neglected, causing a low-level, but persistent, loss of pro-
ductivity. Even though this level of loss in productivity is not
likely to be remarked at the individual level, loss of profit in the
regional or national scale take place (5).

The Trichostrongyloidea and Strongyloidea superfamilies of
worms, resident mainly in the abomasum as well as in the small
and large intestine of ruminants, are extensive, with a large num-
ber of genera. The pathogenicity of these parasites in the vari-
ous compartments of the gastrointestinal tract varies according
to factors such as development and feeding patterns (3, 6, 7).
The effects of histologic pathology on blood chemistry also vary
with the parasite type and concentration (8, 9).

Mineral elements are part of the constituents of many tissues;
they also function as cofactors of different enzymes (1, 2, 10).
Mineral deficiency delays growth, reduces productivity, and neg-
atively affects the reproductive and immune systems of the ani-
mals (3, 4, 10).

Digestion and absorption disorders due to endoparasites result
in protein and trace element deficiencies in the host animal (3, 4,
8). Mineral deficiencies related to malnutrition, in turn, lead to an
impairment in immune function, thus unfavorably affecting the
resistance to parasitic infections (11). The presence of mineral
deficiencies may therefore result from parasitic infections, while
they may also determine the severity of the infection.

Cadmium is a heavy metal that does not have any known essen-
tial function and is highly toxic. It leads to lipid peroxidation and
glutathione consumption by binding to sulthydryl groups in the
tissues (particularly in the liver and the kidney). As a result, cell
damage occurs (12). Simultaneously, cadmium inhibits antioxi-
dant enzymes, such as catalase, manganese superoxide dis-
mutase, and copper/zinc superoxide dismutase (13). Nickel is
known to inhibit some enzymes at toxic levels in the same man-
ner as cadmium (14). Nickel has not been proven as an essential
element for animals, but the addition of nickel to their feed
rations has been shown to have beneficial results (11). Due to
their capacity to form free radicals, nickel and cadmium can
cause inflammation, nucleic acid oxidation, and failure in the
DNA repair mechanism. Mutagenic changes occur in cancer
cases, which are induced by these elements (15).

In studies of the blood levels of hosts to parasitic infections, it
has been shown that sheep experimentally infected with
Trichostrongylus axei and T. colubriformis show a serious reduc-
tion in copper levels (16), while similarly severe deficiencies of
copper and zinc are encountered in sheep naturally infected by
Haemonchus contortus (17) and Trichostrongylus spp. (18) A
positive correlation between iron level reduction with related
anemias and the egg count per gram (EPG) of feces has been
suggested (17, 19).

Parasites are living forms that are generally harmful to their hosts
(6). It has been reported, however, that certain helminths protect
their hosts from excessive heavy metal storage by keeping these
metallic elements in their own bodies (20-22). Many trace ele-
ments (such as iron, copper, manganese, and molybdenum) are
essential but are also heavy metals. Parasites are naturally
expected to share all minerals absorbed through the host intes-
tine. Following up on these considerations, our study aimed to
examine the relationship between the serum levels of the mac-
ro-elements calcium, phosphorus, and magnesium and the
micro-elements iron, copper, zinc, manganese, and the toxic
heavy metals nickel and cadmium on the one side and the para-
site load on the other.

METHODS

Animals

This study was planned as a follow-up to the clinical and laborato-
ry evaluation of two goats of the Saanen breed brought from a
company in the izmir-Tire area to the Adnan Menderes University
Veterinary School Internal Medicine Clinic due to their delayed
growth, reduced food intake, and weight loss. It was reported that
the enterprise where the goats came from, naturally infected by
nematodes, had 37 Saanen and 13 Damascus breed, all of them
18 months old and two months pregnant. The two groups of
goats had been obtained from different sites in Turkey (the
Saanen breed from Foca, Izmir, and the Damascus from Adana).

Examination of the feces

Individual fecal samples were obtained by rectal examination and
distributed over individual envelopes marked with the animals’
earmark number. The strongyle-type EPG was determined in the
absence of a genus-level or species-level diagnosis based on
morphologic characteristics, and feces cultures were made.
Cultivating was performed on a group basis for the Saanen and
Damascus goats. To this purpose, the feces remaining after the
individual egg counts were pooled by groups and thoroughly
mixed. To facilitate development of the eggs to third-stage lar-
vae, sawdust and water were mixed to a slurry-like consistency (3
parts feces to 1 part water), placed in the plastic containers, and
then incubated at 26-28°C for one week (23-25). During this peri-
od, the samples were taken out of the incubator daily for airing
by mixing; samples with a reduced water content were corrected.
The larvae developing at the end of this period were collected by
the Baermann-Wetzel method and diagnosed by morphologic
criteria in accordance with the relevant publications (26, 27).

Blood tests
A 10 mL blood sample was collected from the jugular vein of
each animal into gel serum tubes inscribed with the animal’s
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earmark number. The blood samples were carried to the labora-
tory in cool transport bags. Serum was separated by centrifuging
for 10 min at 3,000 rpm, then portioned and kept at -20 °C until
analyzed. To obtain protein precipitation before analysis, 4.5 mL
1IN HNO, was added to 0.5 mL of a serum sample, which was
then homogenized and centrifuged for 15 min at 4,000 rpm. The
supernatant was transferred to polyethylene tubes for analysis.
Determinations were performed by Inductively Coupled Plasma/
Optical Emission Spectrometry (ICP-OES) for the calcium, mag-
nesium, phosphorus, iron, copper, zinc, manganese, nickel, and
cadmium levels for each of the two goat breeds.

Statistical analysis

The SPSS 15.0 statistical software package (SPSS Inc.; Chicago,
IL, USA) was used for statistical treatment of the data.
Comparisons between the Saanen and Damascus breeds for
strongyle-type EPG counts and for the levels of mineral ele-
ments were done using the Student’s t-test (28). Correlations of
parasite density counts with the macro-elements (calcium, mag-

Table 1. Stool culturing results in goats

Goat breeds Parasite species %

Saanen Haemonchus contortus 67
Oesophagostomum spp. 19
Trichostrongylus spp. 8
Cooperia spp. 3
Cooperia onchophora 2
Ostertagia spp. 1

Damascus Haemonchus contortus 60
Cooperia onchophora 20
Ostertagia spp. 16
Cooperia spp. 4

nesium, and phosphorus) and the micro-elements (iron, copper,
zinc, manganese, nickel, cadmium) were characterized by
Pearson’s correlation analysis (29).

Ethics committee approval was received for this study from the
regional animal experiments ethics committee of Adnan
Menderes University (Document no: 64583101-2014-009).

RESULTS

An EPG of 150-21,500 for the Saanen goats and 50-3,350 for the
Damascus breed showed that both races were infected by vary-
ing measures (EPG grading: 0-1,000 mild, 1,000-2,000 moderate,
>2,000 severe infection). Saanen goats were found to be more
severely infected than the Damascus breed, with a statistically
significant difference (strongyle-type EPG means 3,951.14 vs
903.33, respectively). Cultures pooled by the breed allowed
diagnosing six different strains or genera in the Saanen and four
in the Damascus goats (Table 1).

Comparison among the breeds of the mineral element levels
showed slightly higher levels for five of nine parameters among
the Damascus breed, but only the difference for calcium was
statistically significant (Table 2). Comparison of the mineral ele-
ment levels with the lower and upper normal limits indicated in
the published literature found manganese and iron to be below
the normal range, while zinc, copper, and calcium levels were
close to the lower limits. A correlation between the EPG values
and mineral element levels failed to show statistically significant
differences, except for cadmium. Cadmium was in direct correla-
tion with EPG (p<0.05). No significant correlation was found
between the nickel level in serum and the parasite level in feces
(Figure 1-4).

DISCUSSION

Ruminants infected with nematodes have been reported to
experience disorders of digestion and absorption, gastroenteri-

Tablo 2. The average macro-elements, micro-elements levels, and strongyle-type eggs per gram (EPG) of feces, according to

Students t-test

Saanen X * S X (n=37) Damascus X = S X (n=13) Literature values t

Calcium (ppm) 57.5+0.13b 60.3+0.06° 50-110 ppm ~2.022*
Magnesium (ppm) 24.3+0.07 25.1+£0.06 10-30 ppm -0.815-
Phosphor (ppm) 61.85+4.12 54.96+7.67 35-90 ppm 0.719-
Iron (ppb) 185.34+31.32 172.81+£48.97 450-1900 pp® 0.216-
Copper (ppb) 564.37+32.83 571.49+40.70 500-1600 pp® ~0.136-
Zinc (ppb) 422.77+16.32 406.13+32.01 400-1600 pp° 0.463-
Manganese (ppb) 36.94+1.58 33.90+3.53 240-400 pp® 0.585-
Nickel (ppb) 59.53+1.12 61.97£1.27 - —1.443-
Cadmium (ppb) 41.31+0.52 45.28+2.03 - —-1.894-
Strongyle-type egg 3951.14+686.152 903.33+279.26° Severity of the infection 4.114%**

0-1000 mild 1000-2000

moderate 2000- severe
—: not significant; *: p<0.05, p<0.001, n: number of animals in the relevant breed
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Figure 1. Comparison of the parasite density and macro-
element levels in the individual Saanen goats

x-axis: Goats ranked by increasing number of eggs

Figure 3. Comparison of the parasite density and macro-
element levels in the individual Damascus goats
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Figure 2. Comparison of the parasite density and micro-
element levels in the individual Saanen goats
x-axis: goats ranked by increasing number of eggs

tis, loss of appetite, delayed growth, anemia, and productivity
loss (8, 30-33). Similar findings were observed in the goats
included in our study. There is no abundance effect on the blood
mineral levels of these parasitoses, which otherwise would cause
many undesirable physiologic and histologic effects. Only a lim-
ited number of studies have been performed so far in sheep;
however, no available information exists for goats.

Ayaz et al. (9), in their study of sheep naturally infected by differ-
ent endoparasites, examined different biochemistry values with-
out finding any positive or negative difference from the controls
in terms of calcium, phosphorus, and magnesium levels. Abdell
(18) reported a fall in serum copper and zinc in sheep naturally
infected with Trichostrongylus species. Silva et al. (17) similarly
indicated low serum copper and zinc levels in sheep with spon-
taneous H. contortus infection. As for Hucker and Young (16),
they noted a fall in plasma copper in sheep that they had infect-
ed with T. axei and T. colubriformis, and this fall was directly
correlated with the EPG value. Symons (33) also found low plas-
ma zinc levels in sheep experimentally infected with T. colubri-
formis. Ozer et al. (34) reported low serum iron levels in lambs

Figure 4. Comparison of the parasite density and micro-
element levels in the individual Damascus goats
x-axis: goats ranked by increasing number of eggs

with gastrointestinal nematode infection; such low iron levels
have also been signaled in sheep experimentally infected with
H. contortus (35, 36). Similar findings of low serum iron were
reported by Kolb et al. (37) in lambs with experimental T. colub-
riformis and H. contortus infections. $Sahin and Akgul identified
significantly reduced levels of plasma copper and zinc and
serum iron in sheep with gastrointestinal nematode infection (8).

The fact that in our study serum iron was much lower than the
lower normal value may be a result of the high proportion of
anemia-causing parasites, mainly H. contortus, followed by
Oesophagostomum spp. and Cooperia spp. identified in the
animals (total percentages of anemia-causing parasites was 91%
in the Saanen goats and 84% in the Damascus goats). In fact,
important falls in the serum iron levels have been reported for
both spontaneous and experimental H. contortus infections (19,
35-37).

The serum manganese levels in our study were found to be con-
siderably inferior to the reference values; no published reports
on manganese levels in parasitic infections could be identified.
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The closeness of the copper and zinc levels to the lower normal
limits seems to parallel the reports on either spontaneous or
provoked Trichostrongylus infections (8, 16, 18). The intensifica-
tion of this observation with advancing pregnancy suggests that
the relative severity of parasitic infection very probably reduces
the level of other minerals, in addition to copper and zinc.

No significant relationship could be identified between EPG
and serum mineral element levels, except for cadmium, even in
goats of the Saanen breed, which had been found to have
moderate infection in seven cases and severe infection in 21.
This led to speculation that herd history is important in deter-
mining the observability of different deficiencies due to differ-
ent individual parasite loads in single animals. The application
of anthelmintic agents, however infrequent and irregular in the
case of this farm, may cause interruptions in the presence of
parasites in the animals, thus allowing for a recovery in serum
mineral levels.

Interestingly, the presence of cadmium, a toxic heavy metal, in
the animals in our study, had a direct, moderately strong correla-
tion to the fecal EPG. It has been reported that while parasites
may help detoxify the host organism by accumulating heavy
metals in their own bodies, they may also disrupt the host’s
detoxification capacity (20, 38, 39). It has also been observed
that cadmium exposure depresses the immune system and that
parasite infections progress with greater severity in immune-de-
pressed goats (40). The direct correlation observed in our study
between infection severity and cadmium levels may result from
either of these mechanisms.

For nickel, while its role as an essential element has not been
established, some animal studies have shown positive results
from the addition of nickel to food rations (11). Its role in the
digestive process has not yet been elucidated, and no relation-
ship was identified in our study between its presence and the
parasite load.

The different levels of mineral elements among the different
breeds of animals are thought to be due to either the parasite
load or to some physiological variations of the breeds.

CONCLUSION

In conclusion, no significant relationships between parasite load
and serum mineral levels could be detected in our study, except
for cadmium. We speculated that the anthelmintic interventions
performed, albeit sporadic, mitigated the adverse effects of
parasitosis on serum mineral levels.

Another observation was the low average iron levels, well below
the lower normal limit, for both breeds. We attribute this to the
part played by the overwhelming preponderance of H. contortus
among the parasites present in the goats. This organism, which
stands out due to its pathogenicity, represents a major cause of
parasitosis anemia and requires special attention in measures
against the disease.

The predictable increase in parasite load, along with the prog-
ress in pregnancy and the following deliveries, is expected to
have a more marked effect on the blood levels of the mineral
elements.
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Erzurum Ilinde Yetistirilen Atlarda Diski Bakist ile Tespit Edilen

Parazitler

Parasites Determined by Fecal Examination in Horses in Erzurum
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oz

Amag: Erzurum ilinde yetistirilen atlardaki paraziter enfeksiyonlar belirlemek amaciyla yapilmistir.

Yéntem: Bu amacla farkli yas, cinsiyet ve irktan toplam 76 adet attan taze digki drnekleri alinmis ve Fulleborn doymus tuzlu su flotasyon ve
Benedect sedimentasyon yéntemleriyle muayene edilmistir.

Bulgular: Muayeneler sonucunda, 76 éregin 44'tnde (%57,89) Strongylid tip yumurta, 8'inde (%10,53) Parascaris equorum, 2'sinde (%2,63)
Dicrocoelium dendriticum, 2'sinde Fasciola spp. (%2,63) yumurtalari tespit edilirken 4'linde (%5,26) ise Eimeria spp. oocystleri saptanmistir.
Sonug: Erzurum yéresi atlarinda strongylosis enfeksiyonunun diger parazitlere bagli enfeksiyonlara kiyasla daha yogun gorildigi ve yetisti-
ricilerin konu ile ilgili bilgilendirilerek gerekli tedbirlerin alinmasi gerektigi belirlenmistir.

Anahtar Kelimeler: At, diski, flotasyon, sedimentasyon, Erzurum

Gelis Tarihi: 22.04.2016 Kabul Tarihi: 28.08.2016

ABSTRACT

Objective: This study aimed to determine the parasites present in horses belonging to the Erzurum Province.

Methods: Fecal samples were collected from 76 horses of different ages, genders and breeds in Erzurum. Individual fecal samples were
collected and examined by flotation and sedimentation methods.

Results: The following species were detected: strongylid egg (57.89%), Parascaris equorum (10.52%), Dicrocoelium dendriticum (2.63%),
Fasciola spp. (2.63%) eggs, and Eimeria spp. oocysts (5.26%).

Conclusion: Equine animals are significantly infected with Strongylosis in the Erzurum Province, and effective parasite control measures
should initiated.

Keywords: Horse, feces, flotation, sedimentation, Erzurum
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GiRiS

Erzurum yodresinde atlar tarimda ve tasimacilik alaninda kullanil-
digr gibi 6zellikle bélgede sportif amacl da kullaniimaktadir.
Atlar sportif faaliyetler icinde yer alan ata sporu cirit icin bolge
insaninin vazgegemedigi hayvanlardir. Ancak paraziter hastaliklar
bu hayvanlarin performansini dnemli oranda etkileyebilmektedir.
Bu nedenle mevcut paraziter enfeksiyonlarin ortaya konmasi ve
bunlara karsi etkili paraziter micadelenin uygulanmasi, gerek
hayvan sagligi ve gerekse bu hayvanlardan elde edilecek fayda-
nin artinlmasinda oldukga énemlidir.

Atlarin sindirim sisteminde, basta nematodlar olmak Uzere, ces-
tod ve trematodlara, bazen de protozoonlara rastlanmaktadir (1,
2). Yurt disinda equideler lzerinde diski bakilarina veya nekrop-
siye gbre yapilan cesitli arastirmalarda helmint enfeksiyonlarinin
%27,6-100 arasinda yayilm gosterdigi belirtilmistir (3-12).
Paraziter enfeksiyonlarin tespiti amaciyla Turkiye'nin farkli yorele-
rinde bulunan atlarda ¢esitli aragtirmalar yapilmig ve enfeksiyon
yayihisinin %16,2-100 arasinda oldugdu ifade edilmistir (13-21).

Turkiye'de atlarda digki muayenelerine gére Strongylidae familya-
sinda yer alan parazitlerin yayilisinin fazla oldugu (%62,7-100) bil-
dirilmistir (13, 14, 22-26). Yine Turkiye'de atlarda Parascaris equo-
rum, Oxyuris equi, Dictyocaulus arnfieldi, Strongyloides westeri,
Trichostrongylus axei, Draschia megastoma, Habronema spp.,
Fasciola hepatica, Dicrocoelium dendriticum, Anoplocephala
magna, A. perfoliata ile Paranoplocephala mamillana'ya da rast-
landigi bildirilmistir (13, 14, 22, 23, 25, 27, 28). Ayrica atlarda pro-
tozoonlardan Eimeria leuckarti, E. solipedium ve E. uniungula-
ti'nin de gorildigu ifade edilmistir (2, 25, 27, 29).

Bu calisma, Erzurum ilinde bulunan atlardaki sindirim sistemi
parazitlerinin yayginligini belirlemek amaciyla yapilmistir.

YONTEMLER

Hayvanlarin secimi: Kasim 2014 - Subat 2015 tarihleri arasinda
Erzurum il merkezine bagli kéy ve mahallelere gidildi. Yasglar 1-13
arasinda degisen farkli irktan 71 erkek ve 5 disi olmak tzere top-
lam 76 attan digki érnekleri toplandi (Tablo 1). Digski érnekleri
alinirken, atlarda herhangi bir paraziter ilag uygulamasi yapilma-
yanlar tercih edildi. Toplanan taze digki &rnekleri ayr ayr poset-
lere alinip ayni glin laboratuvara getirildi.

Parazitolojik muayene: Laboratuvara getirilen digkilar nce
makroskobik olarak muayene edildikten sonra, Fulleborn’un
doymus tuzlu su flotasyon ve Benedect sedimentasyon yéntem-
leriyle muayene edildi.

istatistiksel analiz

Paraziter etkenlerle irk, yas ve cinsiyet faktorleri arasindaki iligki
durumunun incelenmesi igin ki-kare testi uygulanmis, beklenen
degerler 5'in altinda oldugu icin Poni, ingiliz, Haflinger, Apaci ve
yerli irklar, melez irklar adi altinda birlestirilerek Fisher” in Kesin
Ki-kare Testi uygulanmustir.

Calismanin etik kurul onayi, Atatiirk Universitesi Veteriner
Fakultesi Alt Etik Kurulu'ndan alinmigtir (Karar no: 2015/7).

BULGULAR

Muayenesi yapilan 76 atin 50'sinde (%65,78) cesitli paraziter
enfeksiyonlar saptanmistir. Enfekte 50 atin 40'inda tek tirle

enfeksiyon gorilirken 10'unda ise iki tirle olan miks enfeksiyon-
lara rastlanmistir.

Enfekte bulunan atlarda en fazla Strongylid tip yumurtaya rastla-
nirken (%57,89), P. equorum %10,52, Eimeria spp. ise %5,26 ora-
ninda saptanmugtir. Ayrica, 2'ser atin D. dendriticum (%2,63) ve
Fasciola spp. (%2,63) ile enfekte oldugu belirlenmistir (Tablo 2).

Enfekte atlar yas gruplarnina gére degderlendirildiginde, enfeksi-
yon cesitliligi en fazla 7 yas ve Uzeri hayvanlarda gorilmus olup,
bunu 4-6 yas grubundaki hayvanlar takip etmistir (Tablo 3).
Muayene sonucunda her iki grupta en fazla Strongylid tip yumur-
talara rastlanmig, bunu sirasiyla P equorum ve Eimeria spp.
oocystleri izlemistir. Istatistiksel olarak P equorum enfeksiyonu-
nun yasa bagdml oldudu (p<0.05), diger enfeksiyonlarin ise
(Strongylid tip, Eimeria spp., D.dendriticum ve Fasciola spp.),
istatistiksel olarak yasa goére anlaml olmadigi belirlenmistir
(p>0.05).

Enfekte atlardaki enfeksiyonlarin irklara gére dagilimi Tablo 4'te
gosterilmistir. Dicrocoelium dendriticum enfeksiyonunun, melez
irkin %2.63'inde rastlandidi, bu etkenin irka bagimh oldugu,

Tablo 1. Diski muayenesi yapilan atlarin irk ve cinsiyete gére dagilimi

Irk Erkek Disi Toplam
Arap 58 1 59
Melez 11 2 13
ingiliz 1 0 1
Poni 1 0 1
Apagi 0 1 1
Haflinger 0 1 1
Toplam 71 5 76

Tablo 2. Diski muayenesi sonuglarina gére atlarda saptanan parazitler

Parazit tiirii n %

Strongylid tip yumurta 44 57,89
Parascaris equorum 8 10,53
Eimeria spp. 4 5,26
Dicrocoelium dendriticum 2 2,63
Fasciola spp. 2 2,63

Tablo 3. Parazitlerin yasa gore dagilimi

Enfekte hayvanlarin yag aralig
1-3 4-6 7 yas ve lizeri

Parazit turii n (%) n (%) n (%)
Strongylid tip yumurta 4(5,26) | 22(28,94) 18 (23,68)
Parascaris equorum - 1(1,31) 79,21)
Eimeria spp. - 1(1,31) 3(3,94)
Dicrocoelium dendriticum - 1(1,31) 1(1,31)
Fasciola spp. - - 2(2,63)

n: enfekte hayvan sayisi
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Tablo 4. Parazitlerin irklara gére dagilimi

Enfekte hayvanlarin irklar
Parazit Turi Arap n (%) Melez n (%) ingiliz n (%) Poni n (%) Apaci n (%) | Haflinger n (%)
Strongylid tip yumurta 36 (47,36) 4 (5,26) 1(1,31) 1(1,31) 1(1,31) 1(1,31)
P equorum 8 (10,52) - - - - -
Eimeria spp. 3(3,94) - - 1(1,31) - -
D. dendriticum - 2 (2,63) - - - -
Fasciola spp. 2(2,63) - - - - -
n: enfekte hayvan sayisi
Tablo 5. Parazitlerin cinsiyete gére dagilimi (%57,89)'inde Strongylid tip yumurta tespit edilmistir. Buradaki
oranin Turkiye'de yapilan diger calismalarla karsilastirldiginda
Erkek Disi kismen diisiik olmasi, bélgedeki atlarda diizenli antiparaziter ilag
Parazit Tiirii n % n % uygulamasi yapilmasi ile agiklanabilir. Ancak tespit edilen oran,
Strongylid tip yumurta 30 5131 = 657 enfEksi){onun bodlgede yaygin bir sekilde devam ettigini goster-
mektedir.
Farascaris equorum 8 10,52 - - Turkiye'nin farkl boélgelerinde P. equorum yayilisinin %1,4-35,8
Eimeria spp. 4 5,26 - - arasinda degistigi bildirilmistir (13-15, 17-19, 22-26, 28, 30).
Dicrocoelium dendriticum | 2 263 - - Kozan ve Glzel (21) Afyonkarahisar yéresi tektirnaklilarinda digk
) bakisi ile inceledikleri 34 atin 24'UGnin (%70,59) en az 1 tirle
Fasciola spp. 1 1,31 1 1,31

n: enfekte hayvan sayisi

diger irklar ile kargilagtinldiginda istatistiksel olarak da anlamli
oldugu tespit edilmistir (p<0.05).

Calismada enfeksiyonlarin cinsiyetler arasindaki dagilimina bakil-
diginda (Tablo 5), enfeksiyonlarin aygirlarda daha fazla gérildu-
Ji belirlenmis, muayenesi yapilan aygir ve kisraklar arasinda
sayica birbirine yakinlk olmamasi nedeniyle, iki cinsiyet arasi
enfeksiyonlarin dagilim sonuglarinin tesadifi oldugu belirlenmis-
tir (p>0.05).

TARTISMA

Turkiye'nin cesitli yorelerinde atlarda diski muayenesi ile yapilan
arastirmalarda Strongylidae enfeksiyonlar oldukg¢a yaygin olarak
(%62,7-100) goérulmustdr (13-15, 17, 19, 22-26, 28, 30, 31).
Turkiye'de oldugu gibi dinyanin farkli bdlgelerinde de
Strongylidae enfeksiyonlarinin yaygin oldugu bildirilmistir (10,
32, 33). Kozan ve Glzel (21) Afyonkarahisar yoresi tektirnaklilarin-
da diski bakisi ile inceledikleri 34 atin 24'Gnln (%70,59) en az 1
turle enfekte oldugunu ve bu enfekte atlarin %100'lnde
Strongylid tip yumurta gdzlediklerini bildirmiglerdir. Karadeniz
bolgesinde yapilan bir calismada en yaygin helmint grubunun
Strongylidae spp. oldugu ve atlarda enfeksiyon oraninin %77,10
oldugu ifade edilmistir (19). C)ge (13) tarim igletmelerindeki atlar-
da Strongylidae spp. oraninin %88,86 oldugunu belirtmistir.
Arslan ve Umur (22) Kars yoresinde tektirnaklilarin %100'Gnde,
Bakirci ve ark. (28) Gemlik Askeri Harasinda yer alan atlarin
%71,76'sinda, Altag ve ark. (16) Sanliurfa yoresinde inceledikleri
safkan Arap atlarinin %63,04'tinde ve Uslu ve Giicli (18) Konya'da
inceledikleri atlarin %100'Gnde Strongylidae tirlerine ait yumur-
talan tespit ettiklerini bildirmislerdir. Bu arastirmanin yapildigi
Erzurum yoresinde, diski incelemesi ile 76 &rnegin 44

enfekte oldugunu ve bu enfekte atlarin %33,33'linde P. equorum
yumurtasina rastladiklarini belirtmislerdir. Bu calismada ise atlarin
8 (%10,53)'inde P. equorum yumurtasi belirlenmistir. Turkiye'de
yapilan diger ¢aligmalardaki sonuglarla, Erzurum ilinde elde edi-
len oran paralellik géstermektedir.

P equorum nematodlar icinde &zellikle geng atlarin en yaygin
parazit tlrlerindendir (2, 34). Yapilan calismada ise pozitif bulu-
nan 8 atin yaslarina bakildiginda 7'sinin 7 yas ve tzerinde oldugu
g6rilmektedir. Calismada gorilen pozitifligin dzellikle yashlarda
gorllmesi, arastirmanin yapildigir odaklardaki bakim ve yetistir-
me sartlan ile ilgili olabilecegini distindirmektedir.

Safkan Arap ve Haflinger irklar Uzerine yapilan bir calismada;
Haflingerlerde P equorum’un daha yaygin oldudu tespit edilmistir
(13). Cinsiyete gore bir degerlendirme yapildiginda ise Parascaris
enfeksiyonlarina erkeklerde daha sik rastlandigi kaydedilmistir (13,
35). Sunulan ¢alismada ise pozitif bulunan 8 atin Arap aygir oldugu
gorilmektedir. Cinsiyet olarak erkeklerde fazla gérilmesi dnceki
calismalarla paralellik arzetmekte ancak irk bazinda bakildiginda
ise pozitifligin sunulan calismada tamamen Arap atlarinda goril-
mesi Onceki ¢alismayla drtismemektedir. Bu durum, c¢alismada
kullanilan Arap ati sayisinin 59, Haflinger irki at sayisinin ise sadece
1 olmasindan kaynaklanabilecegdi seklinde izah edilebilir.

F hepatica (14, 22) ile D. dendriticum (23)'un atlardaki varhg
Uzerine Turkiye'nin farkl yorelerinde yapilan caligmalarda D.
dendriticum %0,9-1,2 oranlar arasinda (15, 18, 19, 23), Fasciola
spp. ise %0,9-5,8 oranlar arasinda (14, 17, 18, 19, 22, 23) tespit
edilmistir. Ancak Bakirci ve ark. (28) Gemlik askeri harasi atlarinda
yaptiklar calismada bu trematodlara rastlamadiklarini ifade
etmislerdir. Yapilan bu calismada ise hem F. hepatica hem de D.
dendriticum yumurtasina sadece 2 atta (%2,63) rastlanmistir.

Kuzey Almanya’da yapilan calismalara gore 3 yasindaki atlarda
Fasciola yumurtalarinin daha siklikla atildigi, bununla birlikte
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22-27 yasindaki atlarda da yumurtalarin diskida bulunabilecegi
bildirilmistir. Fasciola turleriyle dogal enfeksiyonlarin yaglilara
gore geng hayvanlarda daha ytksek oranda gorildigu belirtil-
mistir. Fasciola enfeksiyonlarinda, gen¢ hayvanlarda parazite
karsi bir direng mekanizmasi gelismediginden, yasllara gére
ylksek oranda gorildigu bildirilmistir (36, 37). Bu ¢alismada ise
F. hepatica enfeksiyonunun 7 ve Uzeri yagh 2 atta saptanmasi
sonuglann bahsedilen literaturlerle tamamen uyumlu olmadigini
gostermektedir. Ancak literatiirde de (36, 37) belirtildigi gibi yash
atlarda da yumurtalar digskida zaman zaman bulunabilmektedir.

Dicrocoelium enfeksiyonlar parazit sayisi ¢cok oldugunda dahi
atlarda herhangi bir hastalik tablosu olusturmadan tolere edile-
bilmektedir (37). Sunulan calismada sadece 2 atta (%2,63) D.
dendriticum yumurtasina rastlanmis olup literatirde de (37) belir-
tildigi Uzere distomatosisin herhangi bir hastalik tablosu olustur-
madidi gerekcesiyle dnemsiz gérilmistir. Enfeksiyonunun diger
irklar ile karsilastinldiginda ise irka bagiml oldugu (melez irk),
istatistiksel olarak da anlamli oldugu tespit edilmistir (p<0,05). Bu
analiz sonucu, Erzurum yéresinde halk elinde bulunan melez irki
atlarin ozellikle ruminantlar ile ayni merada otlamalarindan kay-
naklanabilecegdine baglanmistir.

Turkiye'de protozoonlardan E. leuckarti ilk defa Oguz (29) tara-
findan bildirilmistir. Daha sonra yapilan calismalarda da bu etke-
ne %0,4-5,88 arasi oranlarinda rastlanmistir (22, 27, 28). Bu aras-
tirmada ise E. leuckarti tespit edilememistir. Ancak flotasyon
yontemiyle yapilan degerlendirmede 4 atta (%5,26) Eimeria spp.
tespit edilmistir.

SONUC

Mevcut durumda Erzurum yéresi atlarinda Strongylid tip yumurta
turlerinin diger turlere oranla daha yogun gorildigu tespit edil-
mistir. Yetistiricilerin konu ile ilgili bilgilendirilerek gerekli tedbirle-
rin alinmasi gerektigi belirlenmistir. Etkili bir parazit kontrolinin
yapiimasi icin, atlar Uzerinde yapilacak antiparaziter micadele
programlarinda &zellikle bu grup helmintlerin géz 6ninde bulun-
durularak ilaglamanin yapilmasi gerektigi kanaati olugsmustur.
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The Current Status of Ticks in Turkey: A 100-Year Period Review
from 1916 t0 2016

Tiirkiye’de Kenelerin Meveut Durumu: 1916-2016 Yillart Arasindaki Yiizyillik Periyoda

Dayanan Bir Derleme

Abdullah indi, Alparslan Yildirm, Onder Diizli

Vectors and Vector-Borne Diseases Research and Implementation Center, Erciyes University, Kayseri, Turkiye

ABSTRACT

Environmental and bio-ecological changes, some administrative and political mistakes, and global warming seriously affect the behaviors
of ticks in Turkey and globally. The global public sensitivity toward tick infestations has increased along with increases in tick-borne diseases
(TBDs). Recently, the World Health Organization (WHO) developed a new political concept, “One Health,” for specific struggle strategies
against tick infestations and TBDs. To highlight the importance of the issue, the WHO had declared the year 2015 for vector-borne diseases
and adopted the slogan “small bites big threat”. In global struggle strategies, the epidemiological aspects and dynamics of increasing tick
populations and their effects on the incidence of the TBDs mainly with zoonotic characteristics have been specifically targeted. In Turkey,
during the last century, approximately 47 tick species, including eight soft and 39 hard tick species in three and six genera belonging to
Argasidae and Ixodidae, respectively, had already been reported. In this article, the recorded tick species, regional infestations, and medical
and veterinary importance in Turkey were chronologically reviewed based on a 100-year period between 1916 and 2016.

Keywords: A century-old period, current status, ticks, Turkey
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oz

Tum diinyada oldugu gibi Turkiye'de de cevresel ve biyo-ekolojik degisiklikler, bazi idari ve politik hatalar ile kiresel isinma kenelerin dav-
raniglarini ciddi bir sekilde etkilemektedir. Kene enfestasyonlarina ve kene ile bulagan hastaliklara karsi halkin duyarliigi kiiresel manada
artmistir. Bu noktada son yillarda Diinya Saglik Orgiitii (WHO), keneler ve kenelerle bulagan hastaliklara karsi spesifik miicadele stratejileri
lUzerine "Tek Saglk” adi altinda yeni bir konsept gelistirmistir. Bu konunun énemini vurgulamak icin WHO, 2015 yilini vektér-borne hastaliklar
yili olarak deklare etmis ve “kiclk isirik biytk tehdit” seklinde slogan gelistirmistir. Kiresel miicadele stratejileri arasinda, kene populasyon-
larinin artis dinamikleri ve epidemiyolojik bakis agisini agikca ortaya koyma ve dzellikle zoonotik karakterli kene kaynakli hastaliklarin insidensi
tzerine kenelerin etkileri gibi konular ézellikle hedef alinmistir. Son yiizyilda Tirkiye'de, argasidae ve ixodidae ailelerine ait sirasiyla t¢ ve alti
soyda sekiz argasid ve otuz dokuz ixodid kene tirint kapsayan toplam kirk yedi kene tiird rapor edilmistir. Bu derlemede, Turkiye'de 1916
ve 2016 yillari arasindaki yuzyillik periyotta, varligi bildirilen kene tirleri, bunlarin bolgesel ve mevsimsel dagilislari ile medikal ve veteriner
Snemleri gbézden gegirilmistir.

Anahtar Kelimeler: Yizyllik periyot, mevcut durum, keneler, Turkiye

Gelis Tarihi: 08.06.2016 Kabul Tarihi: 28.08.2016

INTRODUCTION its economic structure currently depends on a mix of indus-
Turkey is a peninsula subtropically located between the 36° trial and agricultural products. The location of Turkey allows
and 42° northern parallels and 26° and 45° eastern meridi- it to be a natural bridge for the transmission of some tick

ans on the Mediterranean, Aegean, and Black seas in  species and also several tick-borne diseases (TBDs) from
Eurasia. It covers 783.582 km? has a human population of ~ Africa to Europe and from Europe to Africa. In particular,
over 80 million and a livestock population of over 50 million;  migratory birds play an important role for this intercontinen-
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tal transmission of ticks and TBDs. Turkey has many valuable
marshes and migratory bird stations in different geographical
regions; these include the following: the “Blyik Menderes
Delta” in the Aegean region, the “Sultan Marshes” in Central
Anatolia, the “Manyas Bird Paradise” in Marmara, the “Kizilirmak
Delta” in the Black Sea, the “"Hevsel Bird Paradise” in the
Southeast, and the “Aras Bird Paradise” in the North-eastern
regions of Turkey. All of them highlight the intercontinental
importance for the epidemiology of ticks and TBDs. Turkey cov-
ers several geographical regions such as Marmara, the Black
Sea, Eastern Anatolia, South-eastern Anatolia, the Mediterranean,
the Aegean, and Central Anatolia. A typical continental climate
prevails in the plateaus of Anatolia, whereas temperate climates
mainly dominate the coastal areas. However, each geographical
region has different specific climatic conditions, vegetation
structures, and wildlife, allowing suitable habitats for various tick
species in all four seasons of the year. During tick seasons, sev-
eral tick-borne pathogens, such as parasites, virus, and bacteria,
are transmitted to their hosts by their specific vector ticks and
cause very serious TBDs. Additionally, because of global warm-
ing, the temperate climate of Turkey affects the prevalence of
various parasitic arthropod infestations and different emerging
and re-emerging vector-borne diseases with zoonotic character-
istics in some regions of Turkey. Approximately more than 40 of
these vector-borne diseases have already been reported in
humans, animals, and plants in Turkey (1, 2). These tick infesta-
tions and tick-borne pathogens might be most prevalent and
seriously dangerous for public and livestock health, particularly
in the tick seasons, in most parts of Turkey. Tick infestations and
TBDs are the major impediment for the development and
improvement of the livestock industry in Turkey, as well as in
many other countries, and cause very serious economic losses of
livestock by decreasing milk production, animal loss of weight,
or increasing risk factors for bacterial and fungal infections as
well as screw-worm attacks (3-5). Globally, it has been reported
that 80% of 1.2 million cattle are at a risk of tick infestations and
TBDs, causing losses of US $7 billion, annually (6).

In this article, the recorded tick species and their regional distri-
bution and infestations in man and animals and also the identi-
fied tick-borne pathogens in Turkey have been chronologically
reviewed between 1916 and 2016.

Current status of tick species

In Turkey, preliminary taxonomic studies about ticks were per-
formed as early as the beginning of the 1900s. The initial
records about tick fauna in Turkey are based on Ixodes ricinus
var. gibbosus n. var., Haemaphysalis cinnabarina var. punctate,
and Hyalomma aegyptium ticks, and were collected from a
domestic goat (Capra hircus) in November 1913 in the lzmir
province of the Aegean region by Nuttall (7) in 1916. In the fol-
lowing decades, Ixodes ricinus and Hyalomma aegyptium were
reported by Celebi (8) in 1926; Ornithodoros lahorensis was
reported by Tuzdil (9) in 1936; Rhipicephalus rossicus was
reported by Pomerantzev (10) in 1946 from Eastern Anatolia;
and Rhipicephalus bursa, R. sanguineus, R. (Boophilus) calcara-
tus, H. dromedarii, H. anatolicum, Hae. concinna, and
Dermacentor reticulatus were recorded by Oytun (11) in 1947
from livestock in Central Anatolia. In addition to the tick species

mentioned above, a lot of argasid and ixodid ticks such as
Argas reflexus, A. persicus, Hae. parva, Hae. inermis, Hae. sul-
cata, Hae. numidiana, D. niveus, H. detritum, and H. excavatum
were recognized by Kurtpinar (12) in 1954 from domesticated
animals in the seven regions; H. mauritanicum was reported by
Yasarol (13) in 1954; O. erraticus was collected from rodent holes
at in southern Turkey at the Turkey-Syria border by Ozsan and
Akyay (14) in 1954, I. vespertilionis was reported from Vespertilian
bats by Arthur (15) in 1956; Hae. erinacei and Hyalomma impel-
tatum were reported in the Marmara region by Hoogstraal (16)
in 1959; Ablyomma variegatum was reported from a horse in the
Hatay province (near the Syrian border) by Mimioglu and Yarar
(17) in 1961; H. scupense, D. marginatus and R. (Boophilus)
annulatus were reported from cattle, buffalo, sheep, and goats
by Parrish (18) in 1961; I. redikorzevi was reported from rodents
by Nemenz (19) in 1967; Argas vespertilionis, O. tholozani, O.
coniceps, |. hexagonus, I. laguri, I. frontalis, R. turanicus, R.
(Boophilus) kohlsi, and Hyalomma marginatum were reported
from either domestic animals or rodents throughout Turkey by
Merdivenci (20) in 1969; and H. turanicum was reported from
cattle by Hoffmann et al. (21) in 1971. Ten years later, Hae.
otophila was reported by Sayin and Dumanli (22) in 1982;
Hyalomma asiaticum was reported by Filippova et al. (23) in
1995; and Otobius megnini was detected from cattle in the
Malatya province in Eastern Anatolia by Ozer and Aydin (24) in
1996. Recently, H. rufipes has been reported by Kar et al. (25) in
2009 from Marmara and by Bakirci et al. (26) in 2011 from cattle
in the Aegean region. In addition to the above tick species,
most recently, I. arboricola was identified in the Black Sea
region (Cernek Ringing Station, Kizilirmak Delta, Samsun
Province) by Keskin et al. (27) in 2014 from Turkey (Table 1).

Meanwhile, Turkey's tick fauna has been reviewed by Karaer et
al. (28), Aydin and Bakirci (29), and Bursali et al. (30), but the
number of tick species found was controversial. Briefly, eight soft
tick species (Argas reflexus, A. persicus, A. vespertilionis;
Ornithodoros lahorensis, O. tholozani, O. erraticus, O. coniceps;
and Otobius megnini) in three genera belonging to Argasidae;
thirty-nine hard tick species in six genera [Amblyomma variega-
tum; Dermacentor marginatus, D. niveus, D. reticulatus;
Haemaphysalis concinna, Hae. erinacei, Hae. inermis, Hae.
numidiana, Hae. otophila, Hae. parva, Hae. punctate, Hae. sulca-
ta; Hyalomma aegyptium, H. anatolicum, H. excavatum, H. asiat-
icum, H. detritum, H. dromedari, H. impeltatum, H. marginatum,
H. mauritanicum, H. scupense, H. rufipes, H. turanicum; Ixodes
arboricola, I. frontalis, I. gibbosus, |. hexogonus, I. laguri, I.
redikorzevi, I. ricinus, I. vespertilionis; Rhipicephalus (Boophilus)
annulatus, R. (Boophilus) calcaratus, R. (Boophilus) kohlsi, R.
bursa, R. rossicus, R. sanguineus, and R. turanicus] in Ixodidae
have already been reported in the last hundred years of Turkey.
Currently, Turkey’s tick fauna comprises 47 species of classified
and renamed world ticks by Guglielmone et al. (31, 32)

The geographical distribution of ticks

Amblyomma variegatum was recorded as a solitary case in the
Mediterraneanregion (border to Syria); Rhipicephalus (Boophilus)
kohlsi and Otobius megnini are seen sporadically in South-
eastern Anatolia. Ixodes spp. are mostly seen in the Black Sea
and Marmara regions, Ornithodoros lahorensis is a prevalent tick
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Table 1. The chronologically reported tick species belonging to Argasidae and Ixodidae families from Turkey in the last century
period between 1916 and 2016

Tick Species Host Location Year | Reference
Ixodes ricinus var. gibbosus n. var, Haemaphysalis Domestic goat Aegean region 1916 7
cinnabarina var. punctate, Hyalomma aegyptium (Capra hircus)
Ixodes ricinus Sheep All regions 1926 8
Rhipicephalus (Rhipicephalus) rossicus unknown Eastern Anatolia 1946 10
Rhipicephalus bursa, R. sanguineus, R. (Boophilus) Livestock Central Anatolia 1944 11,50
calcaratus, H. dromedarii, H. anatolicum, Hae.
concinna, Dermacentor reticulatus
Hae. parva, Hae. inermis, Hae. sulcata, Domestic All regions 1954 81
Hae. numidiana,D. niveus, H. detritum, H. excavatum animals
H. mauritanicum Cattle Marmara region 1954 13
. vespertilionis Vespertilian Aegean region, 1956 15
bats Mediterranean region,
Eastern Anatolia
IXODIDAE Hae. erinacei, H. impeltatum Hedgehog Marmara region 1959 16
Ablyomma variegatum Horse Mediterranean region | 1961 17
H. scupense, D. marginatus, R. (Boophilus) Cattle, buffalo, All regions 1961 18
annulatus sheep, goats
. redikorzevi Rodents Black Sea region, 1967 19
Eastern Anatolia
I hexagonus, . laguri, I. frontalis, R. turanicus, Domestic animals All regions 1968 20,79
R. (Boophilus) kohlsi, H. marginatum and rodents
H. turanicum Cattle Central Anatolia, 1971 21
Black Sea region
Hae. otophila Cattle Eastern Anatolia 1982 22
H. asiaticum Cattle South Eastern Anatolia | 1995 23
H. rufipes Cattle Marmara and 2009 25, 26
Aegean regions
I. arboricola Birds Black Sea region 2014 27
Ornithodoros lahorensis Sheep/goats Eastern Anatolia 1936 | 9,49,52,53
Argas reflexus, A. persicus Domestic animals All regions 1954 12
ARGASIDAE | O. erraticus Rodents South Eastern Anatolia | 1954 14
Argas vespertilionis, O. tholozani, O. coniceps Domestic animals All regions 1968 20,79
and rodents
Otobius megnini Cattle Eastern Anatolia 1996 24

species in Central and Eastern regions of Anatolia, and the
remaining species belonging to Dermacentor, Haemaphysalis,
Hyalomma, Rhipicephalus and as well Argas are seen wide-
spread throughout Anatolia. In addition, the ecology of
Hyalomma marginatum has been particularly investigated
because of the Crimean Congo Hemorrhagic Fever that endem-
ically occurred in areas of Turkey (33). The often-seasonal activi-
ties of ticks were also reported as Rhipicephalus species [except
R. (Boophilus) annulatus] and were generally seen from early to
late spring, and sometimes in summer periods, in the all regions
while R. (Boophilus) annulatus generally infests its host between
September and December in Central Anatolia (34, 35); Hyalomma

species were frequently found in the seasons between late
spring and early autumn in the countryside; Dermacentor spp.
were observed in winter periods in the all regions (29);
Haemaphysalis spp. were reported generally in autumn from
throughout the country; Ixodes spp. were frequently seen year-
round in the Marmara, Aegean, Mediterranean, and Black Sea
regions (29, 36). Except O. megnini, the other argasid ticks Argas
and Ornithodoros species were generally found throughout the
year in most parts of Turkey (29). In the Kayseri area of Central
Anatolia, Hyalomma spp. and R. (Boophilus) annulatus were the
most prevalent ticks found for cattle infestations. In this area, the
seasonal fluctuation of tick species was determined as follows:
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Rhipicephalus spp. (in spring, summer, and fall); the adults of
Hyalomma spp. (in spring, peaking in summer, and in autumn);
Haemaphysalis spp. (in autumn, winter, and early spring); O.
lahorensis (in autumn, peaking in winter, and in spring);
Dermacentor marginatus (in all seasons); and R. (Boophilus)
annulatus (in spring) (35). On the other hand, the seasonal fluc-
tuation of H. scupense and its infestation characteristics was
specifically monitored on the infested cattle and also in the
infested barns through two tick seasons in the Thrace region of
Turkey (37).

Tick infestations in animals and man

In parallel to these taxonomic, distribution, and seasonal studies
on ticks, numerous surveys have been conducted on the medical
and veterinary importance of ticks throughout Turkey. In this
scope, tick infestations have been reported in livestock animals,
such as cattle (3, 11, 22, 35, 37-54); sheep and goats (11, 34, 36,
42, 46, 47, 49-53, 55-62); in horses (17, 63-65); in man (11, 37, 50,
51, 66-80); in poultry (12, 20); in birds (27, 81, 82); in bats (83); in
foxes (20); and in reptiles (84, 85). Additionally, an aberrant tick
infestation case has been observed in a man who had just
returned to Turkey from a safari trip in Africa, and the removed
tick was identified as Amblyomma spp. nymph (86).

Control measures for ticks

Integrated tick control strategies are very important to reduce
the direct effects of ticks and also to prevent the transmission of
TBDs in the country, as well as globally. Integrated tick control
measures consist of environmental, personal, and prophylactic
controls (87). In the last century in Turkey, environmental tick
control measures have been applied depending on intensive
chemical usage. The direct application of chemical acaricides is
the most popular tick control measure in Turkey, as well as glob-
ally. Arsenicals were the first used acaricide for the global tick
control and were first used against Boophilus spp. infestations in
cattle in 1893 in South Africa. Generally, As,O, was used against
tick infestation for many years in Turkey as well as globally (88).
After ticks developed resistance against this acaricide, the usage
of this chemical was stopped in the beginning of the 1980s (89,
90). Subsequently, chlorinated hydrocarbons, organophoshorous
compounds, carbamates, formamidines, synthetic pyrethroids,
phenyl pirazols, macrocyclic lactones (MLs), and growth regula-
tors were used for tick control in Turkey. Currently, formamidines,
synthetic pyrethroids, phenyl pirazols, and MLs are used for tick
control in Turkey. On the other hand, personal tick control is also
used generally in rural areas and in some urban areas of Turkey.
Personal tick control strategies depend on measures such as
avoiding scrublands, wearing white or light-colored clothing,
pulling socks over the bottom of pant legs, walking in the center
of walkways and paths, avoiding roadside grass, wearing lotions
(except the face and hands) containing 30% diethyltoluamide
(DEET) as a repellent, wearing special permethrin-impregnated
clothing, and daily tick control in the bathroom after each field
trip. Recently, these kinds of personal tick control measures were
frequently applied by some sensitive humans in Turkey. Another
tick control measure is prophylactic tick control. This tick control
measure has some different characteristics, requires advanced
technology, and is applied through biological controls such as
tick vaccines and RNA interference. No study has been reported

about the applying of prophylactic tick control in Turkey as of
yet.

In conclusion, Turkey has a suitable geographic location, warm-
ing climate conditions, and many bird paradises that serve as a
bridge for migratory birds from Africa to Europe and from
Europe to Africa. This natural structure allows exposure of Turkey
to many tick infestations in animals and also in humans across
the different regions of the country. Today, a total of 47 tick spe-
cies (8 soft and 39 hard ticks) have already been reported in
animals and humans from seven major regions of Turkey
throughout the past century (between 1916 and 2016). Therefore,
Turkey requires new strategies and advanced control programs
for integrated tick control. Thus, Turkey should also develop and
maintain coordination with internal and international organiza-
tions for future safety.
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Netosis: Notrofilin Patojenle Savasta Kullandigr Alternatif Savunma

Yontemi

Netosis: Alternative Defense Method Used by Neutrophils to Fight Pathogen

Kader Yildiz

Kirikkale Universitesi Veteriner Fakiiltesi, Parazitoloji Anabilim Dali, Kirikkale, Tiirkiye

6z

Notrofiller organizmada dogal bagisikligin ilk savunma hattini olustururlar. Patojenle micadelede U¢ savunma yéntemi kullanirlar (fagosito-
sis, degranulasyon ve netosis). Bu derlemede netosis hakkinda bilgi verilmesi hedeflenmistir.
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Gelis Tarihi: 08.06.2016 Kabul Tarihi: 28.08.2016

ABSTRACT

Neutrophils form the first line of defense of the innate immune system in organisms. They use three fighting methods to combat pathogens:
phagocytosis, degranulation, and netosis. In this review, we aim to provide information about netosis.

Keywords: Neutrophils, netosis, extracellular trap, NETs
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GiRiS

Cok hcreli organizma yasayabilmek icin vicuda giren
patojenlere kargi micadele etmek zorundadir. Bu amacla
dogal ve kazanilmis bagdisiklik olarak adlandinlan farkl tipte
yanitlar sekillendirir. Kazanilmig bagisiklik icin viicuda giren
antijenlerin  savunma hucreleri tarafindan taninmasi
gerekirken dogal bagisiklik antijen tanimasindan bagimsiz
gelismektedir. Aslinda bu iki yaniti kesin ¢izgilerle birbirinden
ayirmak pek de mimkin degildir. Dogal bagisiklik vicuda
giren patojene karsi genel ve hizli bir savunma saglar (1).
Oncelikli  goérevi patojenleri  enfeksiyon alaninda
sinirlandirmak ve sistematik olarak yayilmasini engellemektir
(1, 2). Cesitli immun sistem hucreleri (nétrofil, monosit/
makrofaj, mast, katil ve dendrik hicreler) ile cok sayida
coziinebilen mediatérden olusan dogdal badisiklik kompleks
bir yapi gostermektedir (3). Bu derlemede dogdal bagisikligin

ilk savunma hattini olusturan notrofillerin  patojenle
mucadele stratejilerinden biri olan netosis ve bu amagla
gelistirdidi hiicre digi tuzaklar (NETs) hakkinda bilgi verilmesi
hedeflenmistir.

Notrofil ya da nétrofil granulositler memelilerde perifer
kanda en ¢ok bulunan I&kosit alt tipidir (1). 12-15 pm
capindaki nétrofiller, bazofil ve eozinofillerle birlikte polimorf
nikleer 16kositler (PMN) olarak adlandirilir, bununla birlikte
PMN'in %70'ini notrofiller olusturmaktadir (4). Kemik
iliginden Uretilen (dakikada yaklagik 7 milyon) ve salinimi
homeostatik denge tarafindan kontrol edilen nétrofillerin
dolagimdaki yar émdrleri ortalama 6,7 saattir, dokulara
gegmis ise bu slre 1-2 glne kadar ¢ikar (1). Sitokinler ve
bakteriyel Grlnler gibi uyanmlar nétrofillerin yasam stresini
uzatmaktadir. Yang! siirecine girmezse apoptosis yolu ile
ortadan kaldirlan nétrofiller makrofajlarca fagositosite edilir
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(efferositosis) (5). Nétrofillerin dolagimdaki sayisi enfeksiyonun
da dahil oldudu stres durumlarinda artar (1).

Notrofiller, kompleman aktivasyonu sonrasi sekillenen protein
parcalar, fibrinolitik sistem ve kinin sisteminden elde edilen
faktorler, 16kosit ve trombosit Urlnleri, bakteri Grinleri gibi
kemotaktik ajanlar tarafindan yangi bdlgesine ya da enfeksiyon
yerine cekilir (3). Vaskller permeabilite sonucunda damardan
cikan nétrofiller diapedezis ve kemotaksis ile yangi bdélgesine
gelen ilk hicreler olup vicuda giren yabanci tehdit hakkinda
dogal badisiklikta yer alan diger hiicrelere sinyal génderir (1, 2).
Bu o6zelligi sebebiyle notrofil viicuda giren patojenler igin
bagdisiklik sisteminin seckin unsuru olarak kabul edilir (3).

Enfeksiyon bodlgesinde patojenlerle farkl  stratejilerle
savasabilecek silahlar tagiyan notrofil dogal bagisiklikta anahtar
roli olusturur (2). Nétrofil, yalnizca patojenler icin potansiyel
etkili olmasi disinda konak icin de oldukga toksik 6zellik gosteren,
oldukga reaktif, fakat hedef spesifitesi zayif effektor molekilleri
barindirnr. Bu molekdllerin cogu “granil” olarak adlandirilan &zel
kompartmanlarinda depolanir ve fagolizozom i¢inde patojene
karsl etkili olur. Bazi granil icerikleri ise patojenle karsilastiktan
kisa bir slire sonra bicimde salinir (1, 2). Nétrofildeki graniller
iceriklerine gére primer, sekonder ve tersiyer olarak siniflandirilir.
Primer grantiller; myeloperoksidaz (MPO), cathepsin G,
defensinler, elastase ve proteinaz 3 tasir. Sekonder graniiller;
kollogenaz, gelatinaz, lactoferrin ve sialidase, tersiyer graniller
ise gelatinaz, B, mikroglobulin vd. igerir (6).

Yakin zamana kadar, organizmada bir patojenle karsilasan nétrofilin
mucadelede iki ana strateji (fagositozis ve degranilasyon) kullandig
bilinmekteydi (2). Notrofil ylzeyindeki cok sayida reseptére (toll-
like reseptorler, antikorlarin Fc bélgeleri icin reseptérler, C3b igin
reseptorler ve komplement sistemin obsonize eden molekiil)
baglanan patojen fagozom sekillendirir ve béylelikle hicre icine
alinir. Nétrofil neredeyse kendi biyukliginde partikilleri yutma
yetenegine sahiptir. Fagositosisi takiben fagozom icindeki patojen
non-oksidatif ve oksidatif ldirme mekanizmasi ile yok edilir. Non-
oksidatif dldirme mekanizmasinda farkli granil fraksiyonlarinin
membranlan fagozomal membran ile birlesir ve granil icerikleri
fagozoma dokulir. Oksidatif 6ldirme mekanizmasi (respiratorik
yanma) ise reaktif oksijen Urinlerinin (ROS) Uretimi yoluyla
olmaktadir. Notrofile ait diger bir savunma strateji olan
degranulasyonda ise enfeksiyon cevresine patojenlere etkili
molekdller salinarak onunla micadele yapilir. Bu molekdiller segici
olmadigi i¢in konak dokusu tzerinde de patojen etkiye sahiptir (6).

Bu mekanizmalar diginda ilk kez Brinkmann vd. (2004) tarafindan
nétrofillerin patojenle micadelede farkli bir stratejiye de sahip
oldugunu belirlenmistir (7). IL-8, phorbol myristate acetate ya da
lipopolisakkarit ile uyarilan nétrofillerin “hicre digi tuzaklar”
(NETs) olarak tanimlanan yapilar olusturdugu gorilmistir (7).
Netosis olarak adlandirilan bu savunma mekanizmasinin kesfi ile
organizma igin notrofilin énemi bir kat daha artmisti. Bu
stratejide patojenle ya da bazi molekdllerle karsilasarak aktive
olmus nétrofilde gergeklesen bir dizi hicre ici reaksiyon
sonucunda hiicre disina cekirdek icerigi salinmaktadir (8). ilk
olarak nétrofillerden tanimlanan hiicre digi tuzak olusumunun
diger granulositik hlcreler (eozinofil ve mast hicreleri, tavuk
heterofilleri, makrofaj/monositler) tarafindan da sekillendirildigi
anlagilmistir (4, 9). Ancak eozinofillerin olusturdugu NETs

yapilarinin mitokondriyal DNA'dan tesekkdl ettigi ve yapisinda
histonlar bulunmadigi igin hicre 6limine sebep olmadid
belirlenmistir (10). Bazi arastiricilar notrofil digindaki baz
hicrelerin de olusturmasindan dolayr bu olayl etosis olarak
adlandirmaktadir (6). insan, fare, sigrr, keci, kedi, képek, koyun,
balik, tavuk ve karidesin netosis sekillendirdigi tespit edilmistir.
Netosis hem in vitro hem de in vivo gelismektedir (11-21).

Omurgasi DNA ve histonlardan olusan NETs elektron mikroskobik
olarak 15-17 nanometre capinda linear elementler ve bunlarin
Uzerinde yerlesmis 50 nm capli protein grandilleri olarak izlenir
(10). Granular ve sitoplazmik proteinler tagiyan dekondanse
kromatinden olusan NETs sadece DNAse ile yikimlanmaktadir
(2). Netosis esnasinda nétrofilde hiicre icinde birbirini takip eden
pek cok nilkleer ve sitoplazmik degisiklikler gorilmektedir (6).
Notrofil patojenle karsilagtiginda énce antimikrobiyal 6zellikte ve
NETs olusumu icin esansiyel olan ROS Uretir. Elastaz ve MPO'nun
granillerden nikleusa nakli sekillenir. Cekirdekte histon
modifikasyonu olur. Daha sonra nétrofilin ¢ekirdedi eu- ve
heterokromatin ayrimini kaybeder ve karakteristik lobular formu
kaybolur, nikleer membran siser ve bunu granil membranlarinin
parcalanmasi takip eder, boylece nikleer, sitoplazmik ve granular
icerikler birbiri ile karigir. Plazma membraninin gecirgenligi artar
ve kromatin serbest kalir. Sonugta hiicre digina protein/histonca
zengin ve baslangictaki hiicre buyukligu ile kiyasla 10-15 kat
biyutk bir alanda yayilan bulut benzeri NETs cikigi olur (2). NETs
yapisinda histonlar (H1, H2A, H2B, H3, H4), bakterisidal
permeabilite arttiran protein (BPI) gibi pek ¢ok grandl proteini,
NE ve MPO olduk¢a bol miktarda bulunmaktadir (4).

Notrofillerin patojenlerle savasta barnndirdiklar patojene karsi
etkili maddelerin tamamini degranulasyon yolu ile salmak yerine
bunlar NETs olusumunu takiben hicre digi alana birakmasinin
patojenle micadelede bazi avantajlari vardir (8). Notrofiller NETs
yapilari ile enfeksiyon bdlgesinde dncelikli olarak fiziksel olarak
cevreleme ya da sinirlama yapmaktadir. Bu durum nétrofilden
salinan grandl iceriklerinin birbiri ile sinerji yaparak patojen
Uzerine etkinliklerinin artmasina imkan saglar. Ayni zamanda
konak icin de olumsuz etkili olan bu iceriklerin konak dokular
Uzerindeki hasari da minimize edilir ve bdlgedeki yangisal yanit
dlzenlenir. Fiziksel cevreleme olayi nétrofilin kullandidi diger bir
strateji olan fagositozosin de bir niteligi olsa da fagositosiste
patojenin hicre icine alinabilmesi icin olduk¢a fazla hiicresel
enerjinin kullaniimasi gerekir. Bu durumun aksine nétrofil NETs
ile patojenleri ilave enerji kullaniimadan yakalar. Ayrica NETs
ortamda daha uzun sire kalmaktadir (2).

Netosisi tetikleyen ¢ok fazla uyarnm bulunmaktadir (4). Patojenler
ve onlann Urinleri ile bazi biyokimyasal ajanlar (phorbol-12-my-
ristate-13-acetate, lipopolisakkarit, IL-8, TNF-a, monosodyum
Urat kristalleri, nitrik oksid), otoantikorlar ve immun kompleksle-
rin NETs olusumunu tetikledigi bilinmektedir (10).

Netosis, nekrosis ve apoptosisten pek ¢cok yonden farkli bir hiicre
olim surecidir. Nekroziste hiicreden ekstraselltler alana DNA
salinimi yoktur. Hicrede nikleer loplarin gézden kaybolmasi, eu
ve heterokromatin arasindaki farkliligin kaybolmasi nekrosis ve
netosiste birbirine benzer olsa da nekrozis esnasinda nikleer ve
granil membranlar bozulmadan kalmaktadir. NETs formu akti-
vasyondan sonraki 10 dakika icinde sekillendigini gostermistir,
bu proses apoptozisten daha hizlidir (22). Netosis esnasinda
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DNA parcalanmasi yoktur, caspazlarin olaya karismadigi gézlenir,
dlen hucrelerin morfolojik gérinimU netosis apoptoziste birbi-
rinden farklidir (10).

Netosisin iki farkli sekilde olustugu ileri strilmustir. Patojenin
direkt uyarimi sonrasinda 2-3 saat icinde aktive olan nétrofillerde
nukleer ve graniler membranlar gdzden kaybolur, plazma
membraninin yirtilarak granller proteinler iceren nikleer icerik
hicre digi alana yayilir (2). Bu olay “suicidal netosis” olarak
adlandinimaktadir (10). Diger bir mekanizmada ise notrofiller
ortamda patojene ait lippolisakkarit ve kan pulcuklarn varliginda
birkagc dakika icinde NETs gelistirmektedir (2). “Vital netosis”
olarak adlandirlan bu slrecin organizmada sespis esnasinda
gorulen vaskuiler obstriksiyon esnasinda sekillendigi géralmustir
(10). Suisidal netosiste patojenin direkt uyarimi ile nétrofiller 2-4
saat icinde aktive olur, nikleer ve graniler membranlari ortadan
kaybolur, plazma membrani yirtilarak granil proteinleri iceren
nikleer icerik hiicre digi alana yayilir. “Hucresel kamikaze” olarak
adlandinlan suisidal netosis olayi yavas bir proses olup nétrofilin
dlmesi sonucunda hiicre membrani yirtilarak hicre digi alana
NETs salinimi sekillenir. Bu stirece giren nétrofilin kemotaksis ve
fagositoz gibi fonksiyonlar olmaz. Vital netosis ise notrofilin
olimine sebep olmayan NETs salinimi prosesi olup suisidal
netosise gore daha hizl sekillenir (5-60 dakikada). Cekirdekteki
DNA niikleer membrandan sitoplazmaya dogru tomurcuklanir ve
NETs nétrofil hicre zan yirtilmadan disan cikar. Vital netosis
esnasinda nétrofilde lizis gorilmez ve cekirdedini kaybeden
nétrofil hala kemotaksis ve fagositozis benzeri fonksiyonel
kapasiteye sahiptir (10).

Notrofil  patojenle karsilastiginda sahip oldugu savunma
stratejilerinden (fagositosis, degranulasyon ve netosis) hangisini
kullanacak sorusunun henliz net bir cevabi yoktur. Ancak NETs
olusumu sonucunda nétrofilin 8lUmU gergeklestigi icin bu
savunma yolunun nétrofil icin son oldugu disindlmektedir. Bu
konuda yapilan caligmalar sonucunda nétrofillerin patojenle karsi
karsiya geldiginde sahip oldugu Ug stratejiyi de sirayla kullandigi
belirlenmistir (4). Patojenle karsilasan nétrofil ilk birkag dakika
icinde fagositosis ile patojenleri yok etmeye calisir. Takibindeki
10 dakika icinde nétrofilin sekretuar vezikilleri degranile olur,
bunu gelatinaz grandiller, spesifik granller ve azurofil grantller
takip eder. Daha sonra suisidal netosis stireci baglar (4). Ancak bu
sUre¢ esnasinda patojenin fagosite edilmesini takiben nétrofilin
lize olmasi tutulan bakteriyi tekrar serbest birakacagdi igin
nétrofilin normal fonksiyonlarini takiben suisidal netosis prosesine
girmesi muhtemel degildir. Bu sebeple nétrofillerin patojenle
karsilastiginda U¢ savunma stratejisini sirayla kullandigr gorist
nispeten zayiflamistir. Arastincilar muhtemelen nétrofilin alt
gruplan oldugunu distinmektedir. Bir grup nétrofil fagositosis
gibi canli hiicre fonksiyonlar yaparken diger bir grup ise suicidal
netosis slrecine girmektedir. In vitro ¢aligmalarda PMN'in
%20-25'inin NETs Urettiginin gdzlenmesi bu teoriyi destekler
niteliktedir (10).

Vital netosis stirecine giren ve bunun sonucunda intakt cekirdegini
kaybeden notrofil organizmada islev yapmaya devam eder mi
sorusu bilim adamlarinin kafasini mesgul etmektedir. Bilindigi
gibi tim eukaryotik hicreler yagamlarina cekirdege sahip olarak
baslar. Ancak cekirdegi olmadan da yasayabilir ve fonksiyonunu

yapabilir. Ornegin eritrositler kemik iliginde olustugunda bir
cekirdege sahiptir ancak kan dolasimina girmeden &nce bunu
kaybeder. Bununla birlikte eritrositler metabolik olarak aktiftir ve
dolagimda 120 giin canli kalir. Eritrositlerin yani sira ¢cekirdeksiz
olan kan pulcuklar dolagsimda yedi gln yasar ve hemostazis,
immunite, yangi ve kemotaksiste multiple fonksiyona sahiptir. Bu
cekirdeksiz hiicreler messenger RNA tagimaktadir (5, 10).

Notrofillerin - ana  gdrevi organizmaya giren patojenleri
uzaklastirmaktir -~ (10).  Muhtemelen NETs, patojenlerin
organizmaya vyayillmasini engelleyerek, virulens faktorlerini
inaktive ederek ve oldurerek enfeksiyonlar yoénetir (6, 23).
Notrofiller hem in vivo ve hem de in vitro kosullarda NETs yapilari
sekillendirilmekte, patojenlerle micadelede ROS ile non-
oksidatif faktorleri de kullanmaktadir (4). Patojenin hiicre duvarini
ya da membranini pargalayan veya blyimesini engelleyen bu
faktorler defensinler, kathelisidinler, MPO gibi proteinler ve
peptidler, histonlar, bakteriyel permeabilite arttiran protein (BPI)
ve katyonik serin proteazlar, cathepsin G, proteinaz 3 ve
azurocidin) dir (24). Ustelik yuksek konsantrasyonda bu proteinler
proteaz aktivitelerinden bagimsiz olarak patojen lzerine etkilidir
(2). NETs icerigindeki histonlarin bazi bakterilere karsi bakterisidal
aktivitesi kanitlanmistir (10). Potansiyal antibiyotikler olarak kabul
edilen histonlar nanomolar konsantrasyonda parazitleri ve
bakterileri 6ldirdr. Histon toksisitesinin mekanizmasi tam olarak
bilinmemekle birlikte katyonik &zellik gostermelerinden dolayi
patojen membrana baglanarak onlar yikimlar ya da gecirgen
hale getirir (25). Histonlar tim memeli hicrelerini dldurir ve
sepsis patogenezindeki toksisiteye karngir (24). Nétrofillerde en
cok bulunan proteinlerden birisi olan MPO, uyanmi takiben
notrofillerden salinir ve NETs'in sekillenmesi icin gereklidir (26).

Patojenle karsilagan notrofil patojenlere zarar veren ve NET'sin
sekillenmesi icin esansiyel olan ROS uretir. Netosis olusturan
uyarimin ¢cogu multienzim kompleksi NADPH oksidaz tarafindan
uretilen ROS'a baglidi. NADP enzimlerini inhibe eden ilaglar
NETs salinimini da engeller. Kronik granulomatéz enfeksiyona
sahip hastalarda nétrofillerin NETs olusturma kapasitesi yoktur
(2). ROS’a bagli olmayan NETs salinimi L.donovani'de
godzlenmektedir. Netosis esnasindaki en &nemli olay olan
kromotin dekondensasyonu nétrofillerdeki primer granillerden
nikleusa elastazin gelmesi sonucunda gorilir ve enzim nikleusta
bulunan histonlari degrade eder. Takibinde MPO nikleusa gelir
vehenlzbilinmeyenbirmekanizmailekromotindekondensazyonu
icin elastaz ile birlikte ¢aligir (6).

NETs'in fonksiyonunun dncelikli olarak patojenin fiziksel olarak
cevrelenmesi ve antibakteriyel etki oldugu belirlenmistir.
Enfeksiyon bélgesinde NETs tarafindan olusturulan fiziksel
cevreleme/sinirlama ile nétrofilin grandl igeriklerinin etkinlikleri
arttinhr (sinerji imkani), ayni zamanda grandllerin konak dokular
Uzerindeki olumsuz hasari da minimize edilir. NET'in antibakteriyel
etkisi yapisinda bulunan DNA, granuler icerik, histonlar ve bazi
sitoplazmik proteinler (lactoferrin and cathepsins), enzimler
(MPO ve elastaz) ile ilgilidir (1-3).

NETs pek cok bakteriyi ve Candida albicans'i etkisiz hale
getirmektedir, ayrica HIV virusuna karsi da savunmaya katilr.
Bakteri eliminasyon mekanizmasi tam olarak anlagilamamis
olmakla beraber muhtemelen ayni yollar kullanilarak gerceklesir



Turkiye Parazitol Derg
2016; 40: 158-62

161

(5). Antimikrobiyal heterodimer olan calprotectin NETs'in majér
antifungal komponentidir. Netosisin mantar enfeksiyonu
esnasinda fagositozdan ve degranulasyondan daha faydali
olmasinin muhtemel sebebi mantar hifalarinin fagositozisle
alinmayacak kadar buyik olmasi olabilir (10).

Parazitlerin NETs olusumunu tetikledigine dair ilk kayit 2008
yilina aittir (20). Zorunlu hicre ici yasayan protozoonlardan biri
olan Plasmodium falciparum’un NETs sekillendirdigi klinik
calisma ile belirlenmistir (20). Bu parazit ile enfekte 6 yas alti
cocuklardan alinan kan &rneklerinde NETs yapilarinin varligi
gorllmus ve bu yapilann parazitli eritrosit ve trofozoitleri icerdigi
tespit edilmis, NETs olusumunun ayni zamanda sitma
patogenezinde de roll oldugu ileri strilmustdr (20).

Plasmodium falciparum diginda Leishmania amazonensis,
Leishmania major, Leishmania braziliensis, Leishmania chagasi,
Leishmania donovani, Eimeria bovis, Besnoitia besnoiti, Eimeria
arloingi, Cryptosporidium parvum ve Toxoplasma gondii'nin
NETs yapilan olusturdugu belirlenmistir (11-13, 27-29). Bu
protozoonlarin  yani sira Schistosoma japonicum (30),
Strongyloides stercoralis (31), Haemonchus contortus (32)'un da
NETs olusumunu tetikledigi bildirilmistir.

Notrofil farkli parazit safhalan (takizoit, sporozoit, promastigot
vd.) ile kargilagtiginda aktive olur (33). NETs'in sporozoitler lzeri-
ne letal etki géstermedigi (28) buna karsilik takizoitler tzerine
farkli duzeylerde letal etkili oldugu belirlenmistir (11-13). Bu
sebeple NETs'in parazit lzerine letal etkisinin parazitin safhasina
bagdli oldugui ileri stralmustir (33). Nispeten daha biylk yapili ve
kalin pelikile sahip olan sporozoit safthasi NETs icerigindeki anti-
bakteriyel nitelikteki kimyasallarin etkisini sinirlandirdigi ifade
edilmistir (33).

Netosis ekstraselliler alanda gerceklesmektedir (2, 24). NETs
olusumunu tetikledigi bilinen protozoonlar zorunlu hicre ici
yasayan parazitlerdir (11-13, 28, 29). Hicre ic¢i protozoonlar
konaga girdiklerinde yerlesebilecekleri uygun hicre arama
safhasi ya da konak hiicresinde codalmay: takiben yeni konak
hicrelerine ulagabilmek i¢cin bulundudu hicreyi patlattigi donem
hari¢ tim yasam ¢emberini konak hicresi icinde gecirmektedir
(34). Konak hucresi i¢inde bulunmadigi zamanlar parazit
nétrofillerin midahalesine agiktir. Bu durum nétrofillere parazitin
eliminasyonu ya da yeni konak hicrelerinin istilasinin
engellenmesi icin bir sans vermekte, boylelikle organizmada
parazitin sayisi azaltilmaya caligilmaktadir (33).

Dogal bagisikligin dnemli bir unsuru olan netosis yanls zamanda
ya da duslk yodunlukta ve istenmeyen bir yerde sekillenmisse
organizmada olumsuz durumlara sebep olmaktadir (10). Sepsis
esnasinda PMN-platelet etkilesimi NETs salinmasini tetikler.
Dolagimdaki NETs damar endoteline hasar verebilir. Ayni zaman-
da bu kromatin iplikgikleri dolagimda iskeleler olusturarak trom-
bus sekillenmesini saglar ve bdylelikle kan akisinda bozukluk
olusur. Bu durum netosisin vende tromboz riskini arttirdigini
gosterir (10). Preeklampsia ve NETs olusumu arasinda iliski oldu-
Guileristrilmustdr (10). Kanser hastalarinda enfeksiyon-NETs-me-
tastaz ile arasinda baglanti belirlenmistir. Ciddi postoperatif
enfeksiyonlardan muzdarip olan kanser hastalarinda metastaz-
dan &lim oraninin, enfekte olmayana goére daha yiksek oldugu

belirlenmistir. NETs'in ana komponentlerinden birisi olan elastaz
tumaor hicre proliferasyonunu arttirma yetenegine sahiptir ve
NETs dolagimdaki timér hicrelerinin metastazisi tegvik eder (5).

NETs ayni zamanda bazi otoimmun hastaliklarin patolojisine de
karnismakta, otoimmun yaniti arttirmaktadir (35). Organizmada
strekli NETs varligi DNA, RNA ve spesifik proteinlere kargi oto-
antikorlarin fazla Uretimine sebep olmaktadir. ANCA vaskadilitis,
sistemik lupus erythematosus ve romatoid artritiste NETs patoge-
nezi arastinlmigtir (35). Obesite ile ilgili instlin direncinin etiyolo-
jisinde adipdz dokuda sekillenen yangiya katilan nétrofiller salgi-
ladiklart elastaz ile insilin sinyal yolunu degistirerek hepatositler-
de insilin direnci sekillendirmektedir (36).

Sonug olarak organizmada sekillenen dogdal badisikhigin énemli
unsurlarindan biri olan nétrofil patojenlerle micadelede hiicre
disi tuzaklar olusturmaktadir. Organizmada dogdal badisikligin
onemli bir unsuru olan netosis immunitenin iki kenar keskin kilici
olarak kabul edilmektedir.
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Indirekt Floresan Antikor Test ile Tam Konan Zeishimania
Enfeksiyonuna Bagh Hemofagositik Sendrom

Hemophagocytic Syndrome due to Leishmania Infection Diagnosed with

Immunofluorescence Antibody Test

Hakan Sarbay', Yasemin Isik Balc', Selin Guler!, Meral Turk?, Mehmet Akin', Aziz Polat’

'Pamukkale Universitesi Tip Fakiiltesi, Cocuk Hematoloji ve Onkoloji Bilim Dali, Denizli, Tirkiye
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6z

Leishmaniasis, siklikla 5 yas altinda gérilen retikiiloendotelyal sistemi tutan enfeksiyon hastaligidir. Visseral enfeksiyon, uzun sireli ates,
kilo kaybi, halsizlik, pansitopeni, hepatosplenomegaliye sebep olabilir. Turkiye'de Visseral Leishmaniasis'ten (VL) sorumlu etken Leishmania
infantum’dur. Bu yazida indirekt Floresan Antikor Test (IFAT) ile tani konan Leishmania enfeksiyonuna bagl hemofagositik sendrom sunul-
mustur. Ozellikle kemik iligi aspirasyonunda amastigot gériilmeyen vakalarda, IFATin VL tanisinda cok 6nemli oldugunu diisiinmekteyiz.
Anahtar Kelimeler: IFAT, Leishmaniasis, Hemofagositik Sendrom

Gelis Tarihi: 27.04.2016 Kabul Tarihi: 22.07.2016

ABSTRACT

Leishmaniasis is a reticuloendothelial system disease that mostly observed before the age of 5. Visceral infection causes long-standing fever,
weight loss, weakness, pancytopenia, and hepatosplenomegaly. Leishmania infantum is responsible for visceral leishmaniasis (VL) in Turkey.
We present a case of hemophagocytic syndrome due to Leishmania infection diagnosed with an immunofluorescence antibody test (IFAT).
Leishmania amastigotes were not observed on bone marrow aspiration. We consider that IFAT is very important for parasite detection in

the diagnosis of VL in children, particularly when amastigotes are not obtained on bone marrow aspiration.

Keywords: [FAT, leishmaniasis, hemophagocytic syndrome
Received: 27.04.2016 Accepted: 22.07.2016

GiRiS

Visseral leishmaniasis (VL), retikuloendotelyal sistemi tutan
parazit hastaigidir (1). Ulkemizde Ege ve Akdeniz bélgele-
rinde endemik seyretmektedir. Tirkiye'de yapilan caligma-
larda VL'de etkenin L.infantum oldugu saptanmistir (2). Ana
rezervuari képekler ve kemiricilerdir. Etkenin insana bulas-

masi enfekte disi tatarcik sinekleri (phlebotomus, yakarca) ile
olmaktadir (3).

Leishmania enfeksiyonlarina bagl sekonder Hemofagosi-
tik Lenfohistiositoz (HLH) gelisebilmektedir. HLH, lenfosit
ve makrofajlarin artmig aktivasyonu sonucu fazla miktarda
sitokin Uretimiyle olusan hiperinflamatuar bir sendromdur

(4). Histiosit icine yerlesen Leishmania, Mycobacterium tu-
berculosis veya Salmonella typhimuruim gibi intraselller
patojenler tarafindan Toll Like reseptérlerin (TLR) direk ak-
tivasyonunun enfeksiyon iligskili HLH’ye neden oldugu di-
stndlmektedir (5). Leishmania enfeksiyonuna bagdli gelisen
HLH'de kemik iligi aspirasyonunda hemofagositoz ve Leish-
mania amastigotlar gérilebilmektedir (6).

Bu yazida ates, pansitopeni, hepatosplenomegali klinigi
olan, kemik iligi aspirasyonunda hemofagositoz gorilen
fakat Leishmania amastigotlan gorilmeyen Immunofluores-
cence Antibody Test (IFAT) ile VLl'e bagli HLH tanisi konan
hasta sunulmustur.

Yazigsma Adresi / Address for Correspondence: Dr. Hakan Sarbay E.posta: drhakansarbay@hotmail.com

DOI: 10.5152/tpd.2016.4692

©Telif hakki 2016 Tiirkiye Parazitoloji Dernegi - Makale metnine www.tparazitolderg.org web sayfasindan ulasilabilir.
©Copyright 2016 Turkish Society for Parasitology - Available online at www.tparazitolderg.org



Sarbay ve ark.
IFAT ile Tani Konan Leishmania Enfeksiyonu

16

Turkiye Parazitol Derg
2016; 40: 163-5

OLGU SUNUMU

Ates ve istahsizlk nedeniyle basvuran hastanin bir haftadir
39-40°C'yi bulan ates, halsizlik, istahsizlik ve her iki bacaginda agn
sikayetleri bulunmaktaydi. Uc yas dort aylik olan hastanin éykiisiin-
de ailenin hayvancilikla ugrastidi, hastanin hayvanla temas ve ¢ig
sltten yapilan peynir tiketim &ykist mevcuttu. Fizik muayenesin-
de genel durum orta, soluk gériinimliydu. Servikal, supraklaviku-
ler, aksiller, inguinal lenfadenopati saptanmadi. Karaciger 5 cm, da-
lak 6 cm palpe edildi. Laboratuvar tetkiklerinde beyaz kire: 3140 /
mm? (4.000-12.000/mm?), Hemoglobin: 7,3 gr/dl (>11 gr/dL), MCV:
85 (73-92), trombosit sayisi: 55.000 /mm?3 (150.000-450.000/mm?),
AST: 98 IU/L (<45 IU/L), ALT: 60 IU/L (45 1U/L), LDH: 503 U/L (120-
330 U/L), sedimentasyon: 54 mm/sa (<20 mm/sa), CRP: 7,3 mg/
dL (<0,5 mg/dL), bébrek fonksiyon testleri ve elektrolitler normal
saptandi. Periferik yaymasinda notrofil: %40, lenfosit: %54, mono-
sit: %6, atipik hiicre-blast yoktu, hipokromi ve anizositoz mevcuttu,
trombositler her sahada ortalama 4-5 adet gorildu. Viral serolojik
incelemelerinde Toxoplazma, CMV, Rubella, EBV testlerinde 6zel-
lik saptanmadi. Brucella tip aglitinasyon testi negatif saptand..
Leishmaniasis kiltliri génderildi. Hemofagositik sendrom dusi-
nllen hastanin ferritin: 573 ng/mL (20-200 ng/mL), trigliserid: 193
mg/dL (32-99 mg/dL), kolesterol: 79 mg/dL (109-189 mg/dL), HDL:
3mg/dL (35-84 mg/dL), LDL: 37 mg/dL (60-140 mg/dL), fibrinojen:
287 mg/dL (200-400 mg/dL) saptandi. Kemik iligi aspirasyonu nor-
moselller, heterojen goriinimdeydi. Blast, amastigot gorilmedi,
3 adet hemofagositoz gorildu. Leishmania kiltirinde dreme ol-
madi. Leishmania IFAT istendi. Hastaya 1 gr/kg/gin dozunda 2
kez IVIG verildi. Takiplerinde ates ylksekligi devam eden hastaya
HLH 2004 protokoli baglandi. Tedavinin 3. giniinde hastanin ate-
si normal sinirlara geriledi. Leishmania IFAT pozitif gelen hastaya
lipozomal amfoterisin-B tedavisi 3 mg/giin dozunda 7 giin verildi.
Tedavi basglangicinin 15. gliniinde laboratuar tetkiklerinde, beyaz
kire: 7.840 /mm?3, hemoglobin: 8,6 gr/dL, trombosit sayisi: 204.000
/mm?3, tedavinin 30. gliniinde beyaz kire: 9.200 /mm?3, hemoglo-
bin: 10,1 gr/dL, trombosit sayisi: 223.000 /mm? saptandi. Hastanin
kontrol kemik iligi aspirasyonu normal olarak degerlendirildi. Te-
davi sonrasi fizik muayenesinde hepatosplenomegali saptanmadi.
Kontrol icin génderilen Leishmania IFAT negatif saptandi.

TARTISMA

Visseral leishmaniasis, daha ¢ok cocuklarda gorilen, retikiloen-
dotelyal sistemi tutan protozoon infeksiyonudur. Kulugka siresi
10-14 ginden 10 yila kadar degisebilmekle birlikte ortalama 2-4
aydir. VL olgularinin %80'i bes yas altindaki cocuklardir. Hastaligin
bulgularinin 6zgil olmamasi ve kulugka déneminin uzun olmasi
nedeniyle cocuklarda tani koymak zordur (7). Hastamiz 3 yas 4
aylk olup sikayetleri bir haftadir mevcuttu.

Sekonder HLH, enfeksiyon etkenleri icinde viral nedenlerden
en stk CMV ve EBV enfeksiyonlarina, paraziter nedenlerden en
stk Leishmania enfeksiyonlarina bagl olarak gelismektedir (8).
HLH'de ates, hepatosplenomegali, anemi, ndtropeni, trombosi-
topeni, hepatit, karaciger fonksiyon testlerinde bozukluk, hiper-
ferritinemi, hipofibrinojenemi, hipertrigliseridemi gibi klinik ve
laboratuar bulgular gérilebilmektedir. Kemik iligi aspirasyonun-
da hemofagositoz %60 vakada goérilebilir. Klinik ve laboratuar
siphe varliginda kemik iligi aspirasyonunda hemofagositozun
olmamasi tanidan uzaklastirmamalidir (9). Hastamizda 1 haftadir

39-40°C bulan ates, halsizlik, istahsizlik ve her iki bacaginda agn
sikayetleri fizik muayenesinde hepatosplenomegalisi bulunmak-
taydi. Laboratuvar tetkiklerinde pansitopeni, karaciger fonksiyon
testlerinde yiikselme ve hiperferritinemi mevcuttu. Yapilan kemik
iligi aspirasyonunda 3 adet hemofagositoz gorildu. Mevcut bul-
gularla HLH 2009 tani kriterlerine gére 3 major, 2 mindr kriter ile
HLH tanisi konuldu ve HLH 2004 tedavi protokolt baglandi.

Leishmania enfeksiyonu, hem HLH'ye yol acabilir, hem de HLH'yi
ates, splenomegali, sitopeniye neden oldugundan taklit edebilir
(10). Akut baslangi¢li hastalikta ates yuksekligi, solukluk, halsizlik,
istahsizlik ve karin sisligi en sik bagvuru nedenleridir. Fizik muaye-
nede, en sik bulgu masif splenomegalidir. Hepatomegali ve lenfa-
denopati de gorllebilmektedir. Yurdumuzda yapilan calismalarda
hepatosplenomegali %97,7-99, solukluk ise %50-99 saptanmistir
(11). Dokularda amastigotlarin gosterilmesi veya kultirde organiz-
manin Uretilmesi ile kesin tani konulabilmektedir. Karaciger biyop-
sisi ve dalak ponksiyonu degerli tani yéntemleri olsalar da her ikisi
de kanama riski sebebiyle pratikte kullaniimamaktadir. Kemik iligi
aspirasyonu guvenilir bir tani yéntemidir. Amastigotlar, Giemsa ve
Wright boyalanyla %54-86 olguda gérilmektedir (12). Spesifik
Leishmania antikorlarini belirlemek Gzere ELISA (Enzyme-Linked
Immunosorbent Assay), IFAT, kompleman birlesmesi, hemaggluti-
nasyon gibi tani ydntemleri de kullanilmaktadir. IFAT, VL tanisi icin
sikga kullanilan bir yontemdir. Promastigot ve amastigot formlarin-
dan hazirlanan antijenler kullanilmaktadir ve %90 olumlu sonug
vermektedir (13). Literatlrde asemptomatik olup IFAT pozitif sap-
tanan olgular vardir (14). Ayrica klinik bulgular ile birlikte IFAT
pozitifliginin VL tanisi icin ¢ok anlamli oldugu bildirilmistir (15).
Ulkemizden yapilan bir calismada kemik iligi aspirasyonunda
amastigotlarin gorilme orani %69,2 olmasina ragmen IFAT ile tim
hastalarin VL oldugu saptanmistir (16). Baska bir calismada 4 has-
tanin ikisinde kemik iligi aspirasyonunda amastigot saptanmamis,
diger 2 hastanin kemik iligi aspirasyonu aile izni olmadigi icin
yapilamamistir. Bu hastalara VL tanisi IFAT ile konulmustur (17).
Hastamizda kemik iligi aspirasyonunda amastigot gorlilmedi.
Leishmania kiltirinde Greme olmadi. HLH 2004 protokoli bagla-
nan hastanin Leishmania IFAT pozitif gelmesi Gzerine VL bagl HLH
tanisiyla tedaviye lipozomal amfoterisin-B tedavisi eklendi. Kemik
iligi aspirasyonunun yapilamadigi veya yapilip da amastigotlarin
gorilemedigi hastalarda serolojik tani yéntemlerinin kullanilmasi-
nin cocukluk yas grubunda fatal seyredebilecek bir hastaligin
tanisini koymada ¢ok dnemli oldugunu distinmekteyiz.

SONUC

Sonug olarak Leishmania enfeksiyonundan siphe duyulan hasta-
larda kemik iligi aspirasyonunda amastigot gorlilmese bile IFAT
ile antijen tayini yapilabilecegi ve Leishmania enfeksiyonlarinin
HLH ile birlikteliginin olabilecegi unutulmamalidir.

Hasta Onami: Hasta onami bu calismaya katilan hastalardan alinmistir.
Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilan: Fikir - H.S., Y.I.B.; Tasarim - H.S.; Denetleme - Y.I.B., A.P;
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1 6 6 Olgu Sunumu / Case Report

Van Yoresinde Firsatg1 Bir Protozoon Olan Cyclospora cayetanensis:
Yedi Vaka Sunumu

Cyclospora cayetanensis, Opportunistic Protozoan Parasite, in Van Province, Turkey: A

Report of Seven Cases
!

Zeynep Tas Cengiz, Yunus Emre Beyhan, Hasan Yilmaz

Yiiziincii Yil Universitesi Tip Fakiiltesi, Parazitoloji Anabilim Dali, Van, Tiirkiye

6z

Bu calismanin amaci Van, Yiziincii Yil Universitesi Tip Fakiiltesi Parazitoloji Laboratuvarinda belirlenen yedi Cyclospora cayetanensis (C.
cayetanensis) vakasini sunmaktir. Calismamizda, hastanemizin cesitli polikliniklerinden génderilen hastalarin digki érneklerine nativ-Lugol,
formol-etil asetat ve modifiye asit-fast boyama yéntemleri uygulanmistir. C. cayetanensis ile enfekte olan hastalarin hepsi 15 yasindan bu-
yuktar. Vakalarimizin higbirinin yurtdisi seyahat hikayesi yoktur. Yedi vakamizdan sadece biri immunsupresedir. Tedavi icin hastalara trimet-
hoprim-sulfamethoxazole (160/800 mg) uygulanmistir. Sonug olarak hekimlerin ishal ve karin agrisi olan hastalarda cyclosporiosisi de dikkate
almasi gerektigi kanaatine variimistir.

Anahtar Kelimeler: Cyclosporiosis, Van, Tirkiye
Gelis Tarihi: 23.10.2015 Kabul Tarihi: 12.07.2016

ABSTRACT

The aim of this study is to report seven Cyclospora cayetanensis (C.cayetanensis) cases determined in Yuzuncu Yil University Medical Faculty
Parasitology Laboratory, Van province, Turkey. In the study native-Lugol, formalin-ethyl acetate and modified acid-fast staining methods
were performed to stool samples of the patients sent from outpatient clinics of the hospital. All of the patients infected with C. cayetanensis
were older than 15 years. In our cases there were not a history of international travel. Only one of our seven cases was immunosuppressed.
Trimethoprim-sulfamethoxazole (160/800 mg) was administered for the treatment of the patient. In conclusion, it was understood that the
physicians should consider cyclosporiosis in the patients with diarrhea and abdominal pain.

Keywords: Cyclosporiosis, Van, Turkey

Received: 23.10.2015 Accepted: 12.07.2016

GiRi§ C.cayetanensis'in epidemiyolojisi henlz tam olarak bilinme-

ktedir (1-4).
Cyclospora cayetanensis (C.cayetanensis) taksonomik ola- mektedir (1-4)

rak Apicomplexa subesinin Coccidia altsinifinda yer alr.
Tidm diinyada morbidite ve mortaliteye neden olan bu para-
zit diyarenin dnemli sebeplerinden biridir. Bu parazitle
enfekte immunokompetan hastalarda hafif ya da orta dizey-
de kendini sinirlayan ishal gérilir. immunitesi yetersiz olan
hastalarda ise ciddi badirsak bozukluklari ve uzun stren ishal
gorilir. Bu parazitozun cografik dagdilimi, mevsimselligi ve
bulagma seklini etkileyen faktorler hakkinda énemli bilgi
bosluklar vardir. Az gelismis ve gelismekte olan Ulkelerde

Bu calismanin amaci Yiiziincl Yil Universitesi Tip Fakiiltesi
Parazitoloji Laboratuvarinda belirlenen yedi C. cayetanensis
vakasini sunmaktir.

OLGULARIN SUNUMU

Bu calismada hastanemizin gesitli polikliniklerinden génde-
rilen hastalarin digki drnekleri, dnce nativ-Lugol yontemi ile
incelenmistir. Daha sonra formol-etil asetat ¢oktirme yonte-
mi ile coklagtirma iglemi yapilarak érnekler modifiye asit-fast
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Resim 1. Vakalarimizda belirlenen C. cayetanensis'in modifiye
asit-fast boyamada gorinimi

[ - 4 ..

boyama yéntemi ile boyanmistir (5). Boyanan preparatlar immer-
siyon objektifinde incelenmis ve ortalama 8-10 pm buyukligin-
de oldugu gorilen etkenlerin cogunun degisen yogunlukta boya
aldigi ve pembe tonlarinda boyandidi, bazisinin da hi¢ boya
almayarak renksiz oldugu goérilmustir (Resim 1).

Vakalarimizin hepsi 15 yagindan buyuktir. Dort vakamizin (4, 5, 6
ve 7. vakalar) biyokimyasal, hematolojik ve mikrobiyolojik para-
metrelerinin normal araliklar icerisinde oldugu goérilmistar.
Vakalarimizin hicbirinin yurtdisi seyahat hikayesi yoktur. Birinci
vakaya 10 gun, diger vakalara ise bir hafta boyunca giinde iki
defa olmak Uzere trimethoprim-sulfamethoxazole (160/800 mg)
tedavisi uygulanmigtir. Hastalarin diski 6rnekleri tedaviden bir
hafta sonra tekrar incelenmis ve higbirinin digki 6rneginde etke-
ne rastlanmamistir.

1. Olgu

Yirmi alti yaginda erkek hasta kirsal kesimde ikamet etmekte ve
immunsupresedir. Bu vakada arter anevrizmasi ve tromboz tanisi
konulduktan sonra, pulse steroid ve heparin uygulanmasini taki-
ben ishal, ates ve kann agnsi sikayeti olmustur. Vakanin bazi
biyokimyasal ve hematolojik parametreleri soyledir: AST (aspar-
tate aminotransferase) 57 U/L (1), ALT (alanine aminotransferase)
166 U/L (1), LDH (lactate dehidrogenase) 1146 U/L (1), WBC
(white blood cell) 16.7 x 10%/mm3(1).

2. Olgu

Sehrin kenar bir mahallesinde ikamet eden, otuz doért yasinda,
erkek bir hasta ishal, karin agrisi, bulanti, kusma, halsizlik ve ates
sikayetleri ile miracaat etmistir. Vakada, AST 52 U/L (1), ALT 66
U/L (1) olarak belirlenmistir.

3. Olgu

Kirsal alanda ikamet eden 35 yasindaki hasta ishal ve karin agrisi
sikayetleri ile miracaat etmistir. Hastada AST 72 U/L (1), ALT 104
U/L (1), LDH 587 U/L (1) olarak saptanmistir.

4. Olgu
On alti yaginda kadin hasta ishal, karin agnisi ve istahsizlik sikayet-
leri ile bagvurmustur. Sehrin kenar mahallesinde ikamet etmekte-

dir.

5. Olgu

Sehrin kenar bir mahallesinde ikamet eden hasta; ishal, karin
agnsi, bulanti, kusma, halsizlik ve ates sikayetleri ile bagvurmus-
tur. Hasta 23 yasinda, hamile bir kadindr.

6. Olgu

Kirsal alanda ikamet eden vakamiz, 30 yasinda bir erkektir. Hasta;
ishal, karin agnsi, bulanti, kusma, halsizlik, ates ve terleme sika-
yetleri ile bagvurmustur.

7. Olgu
Sehrin kenar mahallesinde ikamet eden 48 yasindaki kadin hasta
karin agnsi ve ishal sikayetleri ile muracaat etmistir.

TARTISMA

C. cayetanensis’e diinyanin hem gelismis hem de gelismekte
olan Ulkelerinde rastlanmakla beraber bu parazit tropik ve subt-
ropik bdlgelerde daha sik gérilmektedir. Hem Ulkemizde hem
de dlnyada yapilan arastirmalarda cyclosporiosise AIDS hastala-
rn ve kanserli hastalar gibi immunitesi bozulmus hasta gruplarin-
da daha ¢ok rastlandidi ancak bazen de immunitesi normal kisi-
lerde bu etkenin belirlendigi gorilmuistir (2-4, 6).

Cyclosporiosis; Ulkemizde ve dinyada yapilan ¢alismalarda hem
immunkompramize hem de immunokompetan bireylerde belir-
lenmistir. Tsang ve ark. (7) 38 yasinda, diyare sikayeti olan HIV+
bir kadinda, Kog ve ark. (8) 50 yasinda kronik diyare, kusma ve
ates sikayetleri olan HIV+ bir kadinda (Ulkemizde belirlenen ilk
vaka), Buget ve ark. (9) diyare sikayeti olan akut myeloblastik
|6semi tanisi almis yedi yasindaki erkek cocukta, Sakakibara ve
ark. (10) seyahat 6ykisi ve sulu diyare sikayeti olan 42 yagindaki
bir kadinda, Tagbakan ve ark. (11) karin agdnsi, diyare ve mide
bulantisi gikayetleri ve seyahat 6ykisi olan 32 yasindaki bir
kadinda, Yazar ve ark. (12) ishal sikayeti olan 18, 26 ve 34 yaglarin-
daki immunokompetan Gg¢ kadinda, Cicek ve ark. (13) diyare ve
karin agnsi sikayetleri olan 20 ve 50 yaslarindaki immunokompe-
tan iki kadinda etkene rastlamiglardir.

Yukarida belirtilen calismalarda vakalarda goérilen ortak sikayet-
ler genellikle diyare ve karin agnisi olmustur. Calismamizda da
hastalanin hepsinde bu sikayetler mevcut olup ayrica Ug¢ vakada
bulanti, G¢ vakada kusma, Uc¢ vakada halsizlik, dért vakada ates,
bir vakada istahsizlik, bir vakada ise terleme sikayeti olmustur.
Birinci, 2 ve 3. vakalarimizda AST ve ALT degerlerinin yiksek
oldugu gorilmustir. Dért vakamizin biyokimyasal, hematolojik
ve mikrobiyolojik parametrelerinin normal araliklar icerisinde
oldugu saptanmistir.

Vakalarimizin Gglintin kirsal alanlarda, digerlerinin ise sehrin
kenar mahallelerinde ikamet etmesinin, parazitin alinmasi ve
enfeksiyonun meydana gelmesinde bir faktér olabilecedi tahmin
edilmektedir. Yéremizin &zellikle kenar mahallelerinde su ve
kanalizasyon alt yapisinin yeterli olmamasi, insanlarin hijyen
kurallarina yeterince uymamasi, ailelerin kalabalik olmasi gibi
nedenler cyclosporiosis gibi paraziter hastaliklarin gérilmesine
zemin hazirlamaktadir.

Vakalarimiz trimethoprim-sulfamethoxazole (160/800 mg) ile
basarili bir sekilde tedavi edilmis ve tedavinin sonlanmasi sonra-
sinda hastalarin cyclosporiosis ile iliskili sikayetlerinin son buldu-
Ju gortlmustar.
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Calismamizda immunitesi hem normal olan hem de bozulmus
olan hastalarda cyclosporiosise rastlanmis olmasi bu parazitoz
icin sadece immunitesi bozulmus olan hastalara odaklaniimama-
st ve hekimlerin ishal, karin agnsi gibi sikayetlerle bagvuran has-
talarda bu etkeni de dikkate almalari gerektigi sonucuna varil-
mistir.

Hasta Onami: Calismanin retrospektif tasarimindan dolayi hasta onami
alinmamigtir.
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Cerebral Alveolar Echinococcosis Concomitant with Liver and Lung
Lesions in a Young Adult Patient: Case Report and Literature Review

Geng Yetiskinde Karaciger ve Akciger Kitlelerinin Eslik Ettigi Serebral Alveolar

Ekinokokkoz: Olgu Sunumu ve Literatiiriin Gozden Gegirilmesi
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ABSTRACT

We present the case of a 25-year-old male harboring multiple brain lesions mimicking tumor metastasis that were revealed to be caused by
Echinococcus multilocularis. Cerebral echinococcosis with multiple lesions is rare and might be confused with a brain abscess, tuberculoma,
or metastatic tumor disease. Brain magnetic resonance imaging and serological studies are helpful in the differential diagnosis. In case of E.
multilocularis, cerebral invasion is the late stage of the disease that necessitates an aggressive treatment protocol.

Keywords: Cerebral echinococcosis, metastasis, albendazole
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Bu olgu sunumunda, metaztatik beyin timérini taklit eden, ¢oklu beyin lezyonlari olan 25 yasinda erkek bir hastadan bahsedilmektedir.
Coklu beyin lezyonlar olan serebral ekinokokkoz nadirdir ve beyin absesi, tiberkiloma ile metaztatik beyin timori ayirici tanilar icinde yer
alir. Beyin manyetik rezonans goruntiileme ve serolojik ¢alismalar ile ayrici tani mimkindir. E. multilocularis hastaliginda beyin invazyonu
hastaligin gec evresinde gerceklesir ve bu agamada agresif tedaviler uygulanmalidir.

Anahtar Kelimeler: Serebral ekinokokkoz, metastaz, albendazol

Gelig Tarihi: 29.11.2015 Kabul Tarihi: 10.06.2016

INTRODUCTION We present the case of a 25-year-old male harboring multi-

. . le brain lesions mimicking tumor metastasis that were
Larval forms of the taeniid cestode of Echinococcus cause  © 9

human echinococcosis. There are six species of
Echinococcus: E. granulosus, E. multilocularis, E. vogeli, E. CASE REPORT
oligarthrus, E. shiquicus, and E. felidis. E. granulosus is the
most common species in humans (1). E. multilocularis was
first defined in the 1950s (2). E. multilocularis is a tapeworm
that is 1.2-4.5 mm in size and causes alveolar echinococco- ~ motor strength was normal. He had bilateral horizontal
sis (3, 4). E. multilocularis has an exogenous budding pat- ~ nystagmus, and his Romberg test result was positive. His
tern, invades surrounding tissues, and completes its life ~ Babinski reflex was extensor bilaterally. Brain contrast-en-
cycle by transmission between two different hosts (1, 4). hanced T1-weighted magnetic resonance imaging (MRI)

revealed to be caused by E. multilocularis.

A 25-year-old male visited an outpatient clinic due to dizzi-
ness, headache, and seizure. He was a seasonal worker. His
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Figure 1. a-b. Contrast-enhanced multiple brain lesions are
supra- and infratentorially present on T1-weighted MRI (a); some
other lesions are observed in the right lung and in the liver (b)

S

Figure 2. a-c. One of the multiple lesions in the brain was
excised (a, b); immediate post-operative brain MRI depicts en
bloc resection of the lesion that was present in the right occipital

lobe ()

depicted 19 lesions with irregular borders and peripheral ring
enhancement. Four lesions were comparatively large: one each
in the right occipital lobe, right frontal lobe, left parietal lobe,
and left cerebellum (Figure 1a). Tumor metastasis was the initial
diagnosis. To find the primary origin, chest and abdominal com-
puted tomography (CT) scans were performed, which revealed
diffusely disseminated lesions in the liver and one lesion in the
right lung (Figure 1b). His laboratory test results were normal,
except his erythrocyte sedimentation rate, which was 80 mm/h.
With this finding and the fact that he originate from an area
endemic to echinococcosis, parasitic infestation became the
differential diagnosis. The hemagglutination test for echinococ-
cosis was positive. To relieve the mass effect and edema in the
brain, the lesion in the right occipital lobe was excised en bloc
(Figure 2a-c). The lesion had smooth borders with the brain
parenchyma. The pathology was compatible with Echinococcus
multilocularis. The patient was referred to an infectious disease
specialist with albendazole 2x400 mg. However, the lesions did
not respond to albendazole therapy. Praziquantel was added to
the chemotherapeutic regimen. The patient's condition progres-
sively deteriorated, and he died one year after the surgery.

DISCUSSION

Cerebral echinococcosis is observed in 0.5-3% of patients with
echinococcosis and is mostly seen in children and young adults.
It comprises 3-4% of all intracranial lesions (5, 6). There is a male
preponderance, with a male: female ratio of 1.5:1. The most

common species diagnosed in the brain are E. granulosus
(97.1%) and E. multilocularis (2.9%) (6).

A supratentorial location, particularly in the parietal lobe, is the
most common location for cerebral echinococcosis. The posteri-
or cranial fossa and ventricles are rare locations (5-8). In the cur-
rent case, there were multiple brain lesions caused by E. multi-
locularis not only in the supratentorial area but almost every-
where inside the cranium. Presentation in multiple locations is
quite rare (9). Underlying mechanisms for multiple cerebral
lesions of echinococcosis have been proposed to be caused by
the rupture of a solitary cyst or embolization of cyst particles
from ruptured cysts inside remote organs (5, 7, 8, 10). Concomitant
organ infestation is seen in 18% of patients with cerebral echino-
coccosis (6).

Clinical signs and symptoms in patients with cerebral echinococ-
cosis are headache, increased intracranial pressure, papilledema
(63%), optic atrophy, nausea, vomiting, cranial nerve palsy, sei-
zure (24%), focal neurological findings, cognitive deficit, ataxia,
speech disorder, visual disturbances, head swelling, difficulty in
swallowing, and chorea (6, 11-16).

In the differential diagnoses, tumor metastasis, tuberculoma,
and abscess formation are present. Metastatic tumors harbor
enhanced nodules. Peripheral edema around the ring enhance-
ment is seen in abscesses. In such circumstances, concomitant
clinical and laboratory findings might be present with the
abscess. On T2-weighted MRI, the abscess is hyperintense,
whereas alveolar echinococcosis is hypointense. A tuberculo-
ma has nodular homogenous enhancement (5, 16-18). Cerebral
echinococcosis with multiple lesions has similar radiological
findings. Calcification on a CT scan has been reported (6, 9, 16).
Contrast enhancement and pericystic edema result from recur-
rences of echinococcosis, which lead to inflammatory reactions
in the infection zone (5, 6, 16). In alveolar echinococcosis, the
inflammatory reaction forms a capsule around the lesion that is
as hard as the cartilage tissue (16). Human leucocyte antigen
(HLA) B8 positivity is associated with metastasis of E. multilocu-
laris (19). Due to difficulties in diagnosis, a definitive diagnosis
can be made via specimen analysis (6). Our patient had con-
comitant lung and liver disease, which may have led to the
embolization of the infection to the supra- and infratentorial
brain.

The recurrence rates of cerebral echinococcosis are 13% and 4%
after the surgery-only and surgery with chemotherapy approach-
es, respectively. The mortality rate is 10% for cerebral echinococ-
cosis. However, the mortality rate is higher in patients with mul-
tiple lesions than in those with a single lesion (13 vs. 7%) (6).
Cerebral metastasis is observed in only 1% of patients with
alveolar echinococcosis and is considered as the terminal stage
of the disease (16). The aim of surgery is to excise symptomatic
lesion(s) with a pronounced mass effect.

Albendazole and mebendazole are two anthelmintic drugs, yet
albendazole is preferable due to its better pharmacokinetic
properties. Routine complete blood count and liver function
studies should be conducted during follow-up with albendazole
(16). Further studies are necessary to develop better treatment
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protocols in patients with cerebral echinococcosis, particularly
those with multiple brain lesions and who are resistant to surgery
and chemotherapy.

CONCLUSION

Cerebral echinococcosis with multiple brain lesions is rare and
can be confused with a brain abscess, tuberculoma, or metastat-
ic tumor disease. Brain MRI and serological studies are helpful in
the differential diagnosis. Surgery is indicated whenever the
intracranial mass effect and/or edema are observed in symptom-
atic patients. In case of E. multilocularis, cerebral invasion indi-
cates the late stage of the disease, necessitating aggressive
treatment protocols that should be analyzed in further clinical
and laboratory studies.
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1 7 2 Case Report / Olgu Sunumu

Postoperative Wound Myiasis Caused by Sarcophaga carnaria

Sarcophaga carnaria’min Neden Oldugu Postoperatif Yara Myiasisi

Sefa Ergln', Ozan Akinc', Serhat Sirekbasan?, Ahmet Kocael'

'Department of General Surgery, istanbul University Cerrahpasa School of Medicine, istanbul, Turkey
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ABSTRACT

Myiasis is a parasitic infection caused by dipteran larvae settling in living tissue and organs. Infestation is generally found in tropical and
rural areas, where interaction with animals is common. It is diagnosed based on the evidence of the existence of dipteran larvae in tissues
and organs. When planning the treatment, identifying the type of larvae is as important as identifying the infected organ or system. In this
case report, we present the case of a female who had a biliary tract injury caused by laparoscopic cholecystectomy and who developed a
postoperative enterocutaneous fistula and myiasis caused by third-stage Sarcophaga sp. larvae at the incision area.

Keywords: Myiasis, Sarcophaga, wound
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6z

Myiasis, diptera larvalarinin canli doku ve organlara yerlesmesi sonucu olusan paraziter bir enfeksiyondur. Myiasis 6zellikle tropikal cografya
ve hayvansal temasin yogun oldudu kirsal kesimde gézlenen bir enfestasyondur. Tani, doku ve organda diptera takimina ait larvalarin gé-
rilmesiyle konulur. Tedavi planlanirken etkilenen organ veya sistemin yani sira larva tiplendirmesi de 6nem arz eder. Bu olgu sunumumuzda
laparoskopik kolesistektomi operasyonu sonrasi safra yolu yaralanmasi nedeniyle opere edilen, postoperatif enterokutan fistil gelisen ve
insizyon yerinde Ugiincii evre Sarcophaga sp. larvalarinin myiazise yol actigi bir kadin hasta ile ilgili deneyimimizi paylasacagiz.

Anahtar Kelimeler: Myiasis, sarcophaga, yara

Gelis Tarihi: 27.11.2016 Kabul Tarihi: 08.06.2016

INTRODUCTION mental retardation, wounds, diabetes mellitus, and vascu-
lar diseases are predisposing factors for myiasis in humans.
In the International Classification of Diseases-10, it can be
classified as dermal, subdermal, cutaneous, wound, naso-

pharyngeal, ophthalmic, auricular, intestinal, and urogeni-

Myiasis is the infestation of vertebrates by dipteran larvae
settling in living tissue and organs (1, 2). In mammals,
dipteran larvae can feed on the host's living or dead tissue,
liquid body substance, or ingested food and can cause a

broad range of infestations depending on the location in
the body and the relationship between the larvae and the
host (2). It can be widely seen in tropical climates and is
more often found in animals than in humans. In stock-
breeding areas, particularly in summer, the number of
myiasis cases increase. Poor hygiene, low socioeconomic
status, coming into contact with animals, advanced age,

tal (3). However, based on the type of pathogens and
infestation, it can be grouped as obligatory, facultative,
and accidental (4). Myiasis that develops in a hospital set-
ting is referred to as nosocomial myiasis. It is mostly seen
in intensive care patients with hypoesthesia or disturbed
consciousness, preventing the patient from sensing con-
tact from the fly (5).

Address for Correspondence / Yazisma Adresi: Dr. Sefa Ergiin E.mail: sefaergn@yahoo.com

DOI: 10.5152/tpd.2016.4621

©Copyright 2016 Turkish Society for Parasitology - Available online at www.tparazitolderg.org
©Telif hakki 2016 Tirkiye Parazitoloji Dernegi - Makale metnine www.tparazitolderg.org web sayfasindan ulasilabilir.



Turkiye Parazitol Derg
2016; 40: 172-5

Erglin et al.
Myiasis Caused by Sarcophaga carnaria 1 73

S

Figure 1. a-b. The larvae on the wound were collected on a gauze. The wound discharge and the wound after the larvae were cleaned

Figure 2. a-d. Sarcophaga sp. (a) Adults obtained from the larvae;
(b) Larval anterior spiracle; (c) Larval posterior spiracle; (d)
Cephalopharyngeal skeleton

The most common factor of myiasis is Calyptratae species con-
sisting of Sarcophaga, Oestridae, Calliphora, and Muscoidea
families (6). These flies lay their eggs or larvae in open tissue or
cavities. After 15-24 h, the larvae hatch and reach the larvae 3
stage in a couple of days (7, 8).

In this case report, we present a female living in istanbul who had
a biliary tract injury after laparoscopic cholecystectomy and who
developed a postoperative enterocutaneous fistula and myiasis
caused by Sarcophaga sp. larvae at the incision area.

CASE REPORT

Our patient was a 75-year-old housewife living in central Istanbul
who had a history of congestive heart failure. She underwent
laparoscopic cholecystectomy for cholelithiasis 5 months earlier.
She underwent hepaticojejunostomy for a biliary track injury and
later developed an enterocutaneous fistula. After 45 days, she
was brought to our clinic by her relatives for medical dressing of

the wound. When the wound was opened, 18 living larvae were
observed. Anamnesis revealed that the patient was cared for by
her daughter for the past 2 weeks and that the bandage was not
opened for the last 2 days.

A physical examination revealed that the incision of the opera-
tion in the right subcostal part of the abdomen did not fully heal;
there was a stoma bag due to a discharge, redness, and swelling
around the incision (Figure 1). Eighteen living larvae were col-
lected by forceps and kept in a sterile container containing
saline. There were no signs of deep tissue penetration. A wound
swab was collected. The wound was treated by 0.9% saline and
povidone iodine.

The patient’s vital signs were as follows: body temperature on
admission 37.1°C; pulse, 86/min, and blood pressure, 115/56
mm/Hg. Her white blood cell count (WBC) was 5.000 mm3; neu-
trophils were 79.5%, lymphocytes were 8.7%, monocytes were
11.7%, and eosinophils were 0.1%. Her C-reactive protein level
was 20 (normal<5) mg/L. Wound swab samples were positive for
Escherichia coli, Candida albicans, and Pseudomonas aerugino-
sa. The patient was put on antibiotic treatment for infectious
diseases based on her antibiogram. Her wound was periodically
cleaned. No larvae were observed in the follow-ups. A control
examination performed after 3 weeks showed no inflammation,
redness, or discharge in the wound area.

The collected larvae were sent to the Medical Microbiology
Department of Cerrahpasa Medical Faculty in saline. The living
and dead larvae were macroscopically and microscopically
examined in the laboratory; they were then examined under a
stereomicroscope (Olympus, 10x). The larvae were 8-11 mm in
length.

Some living larvae were placed in chicken liver to let them com-
plete their larval stage and obtain adult flies. Larvae, which com-
pleted their development when placed on wood flour to initiate
pupation, and adult flies were obtained after pupation. Later,
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forms of the sclerites at the front end of the larvae and stigmata
at the front and back ends of the larvae were examined for their
number and structure to attempt to identify the larval stage and
species of the fly. Some living larvae were kept in a chamber for
12 days at 24°C in 50% partial humidity to complete their stages
and morph into flies Adult flies obtained from living larvae were
investigated, and the identified characteristics were compared
with those in the larval stage (9, 10).

It was determined that the examined larvae and adult flies
belonged to Sarcophaga sp. (Figure 2).

Written informed consent was received from the patient.
DISCUSSION

Myiasis is an ectoparasitic infestation prevalent in tropical and
subtropical climates with an increased incidence in individuals
living in rural areas, who are in close contact to animals, with low
socioeconomic status, and who have poor hygiene, open wound,
diabetes, mental retardation, and vascular diseases and are at an
advanced age,. Adult flies causing myiasis lay their eggs in living
tissue, organs, and cavities, particularly in summer. Myiasis can be
accompanied by pain, redness, itching, and secondary bacterial
infections (2, 6, 11, 12). Myiasis is known to cause tissue decon-
struction. Along with the mechanical effect of the larvae, the col-
lagenase they excrete causes the deconstruction (13).

Sarcophaga species causing myiasis may also carry polioviruses,
Salmonella sp. and Shigella sp. bacteria along with protozoa,
and some helminthes (Entamoeba histolytica, Giardia lamblia,
Hymenolepis nana, and Ascaris lumbricoides), and they pose a
threat to public health (14).

Wound myiasis occurs when a fly larva settles in the open wound
of a mammalian host. These infestations may be caused by fac-
ultative or obligatory parasites. In our patient, Sarcophaga
belonged to the facultative group, which is more likely to cause
local destruction, deep tissue invasion, and secondary infection
(2). There were no findings of deep tissue invasion observed in
our patient.

Wound myiasis initially occurs when flies lay eggs in necrotic,
bleeding, and abscessed lesions. Wounds with high alkaline pH
discharge (pH: 7.1-7.5) are more akin to breeding (15).
Neuropathic ulcers, psoriasis, seborrhoeic keratosis, onychomy-
cosis, skin lymphoma, basal cell carcinoma, herpes zoster virus
infection, leprosy, and impetigo can increase the occurrence of
myiasis (2).

In 1986, Arbit et al. (16) reported a Sarcophaga infestation in
squamous cell carcinoma of the scalp and skull. In Spain, Merino
et al. (17) reported patients with myiasis with superficial localiza-
tion in the leg and ear and stated that the removal of larvae and
infected tissue plays the main role in treatment.

In 2011, Ahmad et al. (18) reported on patients with gastrointes-
tinal myiasis caused by Sarcophaga species and showed that
these cases were mostly encountered in patients with poor
hygiene and a low socioeconomic environment.

In Turkey, Turk et al. (19) reported a 14-year-old child with nasal
myiasis who was hospitalized in the intensive care unit because

of a road accident.

Settling of dipteran larvae after death is referred to as postmor-
tem colonization, and in forensic science, the growth of larvae
can be used in calculating the time of death (20).

Increasing international tourist and business trips result in an
increase in diseases caused by infectious agents. Myiasis is the
fifth most occurring dermatological disease, with a rate of 7.3-
1% (21).

Basic treatment for myiasis includes the collection of all visible
larvae, debridement in cases of necrotic tissue, antiseptic solu-
tion irrigation, and daily changing of medical dressing. It has
been reported that antibiotic treatments and anti-parasitic med-
ications can be used against complications (22, 23).

Myiasis can cause panic to patients and healthcare personnel. As
preventive measures, it is important to pay attention to personal
hygiene, wash all produce before eating, avoid sleeping outside
or naked in epidemic areas, wear long clothes, and dress open
wounds (24).

In the treatment of some necrotic wounds, maggots are used as
the means of debridement, disinfection and healing. The most
commonly used larvae are Lucilia sericata. These larvae should
be kept sterile before a procedure can be performed (2, 25).

CONCLUSION

People living in tropical and rural areas, with open wounds, and
a predisposing disease have a risk of myiasis. As a means of
prevention, people with an open wound should seek medical
attention in healthcare centers and pay attention to personal
hygiene. In particular, in summer, people should be careful in
patient care and wound treatment.
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1 7 6 Olgu Sunumu / Case Report

Sarcophaga’nin Neden Oldugu Iki Orta Kulak Miyazi Olgusu

Two Cases of Myiasis of Middle Ear Caused by Sarcophaga

Erdal Polat’, Serhat Sirekbasan', Hakki Caner inan?

listanbul Universitesi Cerrahpasa Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali, istanbul, Tiirkiye
Zstanbul Universitesi Cerrahpaga Tip Fakiiltesi, Kulak Burun Bogaz, Anabilim Dali, istanbul, Tirkiye

oz

Miyazis, omurgali canlilarin dokularinda sinek larvalarinin yerlesmesiyle olusan infektif bir durumdur. Bu sunuda orta kulak miyazi ve etken
sineklerin turlerinin belirlenmesi amaclanmistir. Laboratuara % 10 formaldehit ve serum fizyolojik icerisinde génderilen larvalar stereo-mik-
roskop (Olympus 10X) ile incelenmistir. Canli larvalarin bir kismi eriskin hale getirilerek larva evresindeki ve eriskin haldeki 6zelliklerinden
yararlanilarak tanimlanmistir. Larvalarin ve eriskin hale getirilen sinegin Sarcophaga sp. oldugu belirlenmistir. Her iki hastada da orta kulak
miyazina neden olan sinek tlrliiniin Sarcophaga sp. oldugu saptanmistir.

Anahtar Kelimeler: Sarcophaga, orta-kulak miyazi, larva
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ABSTRACT

Middle ear myiasis and factors determining the types of flies. To the laboratory in saline with 10% formaldehyde and sent them larvae
stereo-microscope (Olympus 10x) were examined. Adult by making one portion of the surviving larvae instar larvae and adults are defined
utilizing state properties. The larvae and live larvae of the fly Sarcophaga sp. rendered adults were determined. In both patients, the middle
ear causing myiasis flies species Sarcophaga sp. was determined to be.

Keywords: Sarcophaga, middle-ear myiasis, larvae
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GiRiS

mikroorganizmalari yiyerek, eriterek ve &ldirerek yarayi

. - . dezenfekte ederler. Lucilia sericata larvalarinda durum boy-
Beslenmek veya evrimlerini tamamlamak amaciyla insan ve

hayvanlarin doku veya organlarina yerlesen dipter larvalari-
nin olusturdugu parazitlige miyaz denir. Miyaz belirtileri
tutulan organlara ve parazitin turiine gore farkliik gosterir.
Miyazin durumu etkenin tlriine, sayisina, yaranin derinligi-
ne, blyikligine ve yerine baghdir. Miyaz olusturan larvalar
cogunlukla yara yeri, gdz, burun, kulak, idrar yollar, barsak,
anUs bdlgesi ve vajinada tutulum saglarken bazen de sagd-
lam deriye yerlesebilirler (1-3). Bazi durumlarda larvalar
sadece Olu ve kokusmus dokulara yerleserek salgiladiklari
salgilar ile 814 dokuyu debride eder, yarada kolonize olmus

ledir. Bu sekilde temizlenen yaralar hizli bir sekilde iyilesirler
(4, 5). Ancak bazi sinek tirlerine ait larvalar salgiladiklan
salgilar ile nekrotik kisimlarn temizledikten sonra saglam
dokulara zarar verebilirler.

OLGULARIN SUNUMU

Olgu 1

AJustos 2012'de Kulak Burun Bogaz Poliklinigi'nden kronik
otitis media tanisi almig hastadan cikartilan canl larvalar
serum fizyolojik icerisinde laboratuarimiza génderilmistir. Bu
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Resim 1. Canli larvalarin evrelerini tamamlamasi ve erigkin sinek
elde edilmesi icin kafes modeli

Resim 2. a-e. (a) Eriskin, (b) Larvalar, (c) Arka stigmat (Posterior
spiracle), (d) On stigmat (Anterior spiracle), (e) Head skeleton

calisma icin hasta bilgilendirilmis ve gerekli onam belgesi kendi-
sinden alinmigtir.

Olgu 2

13.12.2012 tarihinde hastanemiz Kulak Burun Bogaz Poliklinigi'ne
kulakta agn, kasinti ve akinti sikayeti ile bagvuran hastanin fizik
muayenesinde gorilen larvalar %10 formaldehit icerisine alina-
rak tdr tayini i¢in laboratuarimiza génderilmistir. Calisma igin
hastadan bilgilendirilmis onam formu alinmistir.

Laboratuarimiza génderilen canli ve 8l larvalar dnce makrosko-
bik olarak incelenmigtir. Canli larvalarin bir kismi larva evrelerinin
tamamlamasi ve erigkin sinek elde edilmesi icin tavuk karacigeri-
ne alinmistir. Gelisimini tamamlayan larvalarin pupa dénemine
gegmeleri icin odun talagina alinmis, burada pupa haline gecen
larvadan erigkin sinekler elde edilmistir (Resim 1). Larvalarin bir
kismi ise mikroskopta incelenmis, 6n uglarinda yer alan agiz-yutak
iskeletinin sekline, anterior ve posterior stigmalarin yapilarina ve
deliklerinin sayilarina bakilarak, larvalarin evreleri ve hangi sinek
turlne ait oldugdu belirlenmeye calisilmistir. Canli larvalardan elde
edilen erigkin sinekler incelenmis ve belirlenen &zelikleri larva
evresindeki 6zelikleri ile kargilagtinlmistir (Resim 2), (1-3, 6).

Ol ve canli larvalanin, canli larvalardan erigkin hale getirilen
sineklerin Sarcophaga sp. oldugu belirlenmistir.

TARTISMA

Eriskin déneminde insan paraziti olmayan bitki zlyle beslenen,
ancak larva evrelerinde insanlarin, hayvanlarin doku ve organlari-
na yerlegserek miyaza neden olan sinekler Diptera takiminin
Brachycera alttakiminda yer alirlar. Bu sinekler tibbi entomoloji-
de miyaz sinekleri olarak adlandirilirlar (1-3). Miyaz sinekleri nor-
mal olarak hayvanlarin legleri ve bitkisel maddelerle beslenerek
dogadaki dénistime yardimei olurlar. Miyaz sinekleri bu 6zelikle-
rinden dolayi adli tipta 6lim zamaninin ve yerinin belirlenmesin-
de de kullanilmaktadir (7). Ancak bu sineklerin disileri, bazen
insan ve hayvanlarin hastalikli dokularina yumurtlar veya larvalari-

ni birakarak miyaza neden olurlar. Larvalar 614 dokularla beslenir-
ler veya daha derinlere gecip saglam dokulara saldirabilirler. Bu
grupta Sarcophagidae, Calliphoridae, Muscidae ve Phoridae
ailelerinde yer alan sinekler vardir (1-3). Bazi larvalar yalniz 8lG
dokulara saldinr ve yaranin temizlenmesine yardimci olurlar.
Calliphoridae ailesinde yer alan L. sericata turi sinek larvalarinda
durum béyledir (4, 5). Bu sineklerin larvalarinin yara yiizeyindeki
enfekte dokulan yiyerek yarayr temizlemesi Larva Debridman
Tedavisi (LDT) olarak adlandirilir.

Sarcophagidae ailesine ait sinek larvalannin olusturdugu miyaz
olgularina, diger sinek ailelerinin olusturdugu miyaz olgularindan
daha fazla rastlanmaktadir. Bizim tespit ettigimiz miyaz olgulari-
nin etkeni de Sarcophagidae ailesine aitti.

Turk ve ark. (8) 2006 yilinda Sarcophaga sp. olusturdugu bir nazal
miyaz, Yazar ve ark. (9) 2005 yilinda Sarcophaga sp. olusturdu-
Ju bir nozokomiyal oral miyaz, Bayindir ve ark. (10) 2010 yilinda
Wohlfahrtia magnifica’nin neden oldugdu bilateral aural miyaz ol-
gularini bildirmislerdir.

Bunun nedeni bu sinek ailesinin ovivipar olmasidir. Erigkin disi
sinedin kulugka kesesi icerisinde geligen canli larvalarin hizli bir
sekilde disar firlatilmasidir. Besin ile temas eden larvalar hemen
gelisimini sirdirmeye baslarlar. Ovipar olan miyaz sineklerinde ise
erigkin disi sinekler dnce yumurtalarini uygun bir yere birakmalidir-
lar. Yumurtadan larvalarin ¢ikis stiresi 22°C'de %50 nemde 10 ile 30
saat arasinda degdismektedir (11). Ancak bu sekilde yumurtadan
cikan larvalar miyaz olugturabilir. Bununla beraber larvalar yaralar-
da ve sindirim sisteminde fakiltatif parazit olarak bulunabilirler.
Bazen yaralan veya hastalikli viicut deliklerini istila ederler. Bunlar
saglam dokulara gecip ciddi lezyonlar olusturabilirler.

SONUC

Sonug olarak miyaz olusumunda hijyen ve sanitasyonun yetersiz-
ligi dnemlidir. Saglik birimlerinde ve hastanelerde yara bakimi ile
ilgilenen personelin egitilmesi giinimuizde goérilen miyaz olgu-
larinin sayisini dnemli dl¢lide azaltabilecegdini disinmekteyiz.

Hasta Onami: Hasta onami bu calismaya katilan hastalardan alinmistir.
Hakem Degerlendirmesi: Dis bagimsiz.
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