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B Mogroxn avatitnon tng Blastocystis sp. o€ ®6mpava oxvlov oty EALGO0.
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I Topéag IHapaotroloyiag, Eviouoloyiag xar Toomixdv Noonudrwy, EOvixij Syolj Aqudoias Yyeiag, AGva
2 Touéag Kryviarouxrc Aqudotag Yyeiag, EOvixtj Zyolj Aqudoiag Yyeiag, Abva,
3 Touéag MixooProloyias war Egapuoousvnys Avoooloyiag, EOvixij Zyolij Anudotag Yyeiag, Abijva
* Touéag Anudoiag Yyiewrjc, T.E.I AOvag, Abjva

ABSTRACT. Blastocystis is an anaerobic parasitic microorganism which has been found in the intestinal tract of many vertebrates
including humans and dogs. Recently, members of Blastocystis sp. were classified into nine sub-types, based on phylogenetic trees
derived from sequence analysis of the small sub-unit ribosomal RNA gene. The pathogenesis of Blastocystis in the dog remains
uncertain and the existence of pathogenic and non-pathogenic sub-types is under investigation. Feacal samples from 30 privately
owned and 42 stray dogs, originated from central and northern Greece, were examined by both light microscopy and PCR assays
for the detection of Blastocystis sp. All samples were found to be negative by both assays. It seems that, in Greece, the dog is unlikely
to be a “reservoir” of Blastocystis sp., although a large scale epidemiologic study is needed to be carried out in order for more
conclusive results to be drawn.
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IMEPIAHWH. H Blastocystis ivon €vo. ovaie 010 adotto ou €xel Boedel oto €viego oAbV omovIuAmTaV, TEQUAAUBOVOUEVMV
oV avBE@TOU %o Tov orvhov. ITpdopata, n Blastocystis TaEwvoudnre og evvEén voTuIToUS, BACEL TV QUAOYEVETRAY dEVOOMV
OV TROEXVYOV OTtO TV ovdAuon ¢ alnlovyiog ™me wxrenc vroouddag tov rRNA yovidiov. H maboyéveia g Blastocystis
07O OXULO TAQAUEVEL 0LOAPNS Rt 1] UTtapEn talBoySvarv o un-rtafoyovmy VoTumtmy axoun 0EVVATOL. AElyuaTa XOTQAVmV
a6 30 deomolopevoug xou 42 adEomoTovs OrVAOUS, TEOEQYOUEVOUS artd TV Kevrow] xaw Bépewo EMMGda eEeTdomray muro-
oxomrd xou pe ™ néBodo PCR yua tuyov aviyvevon mg Blastocystis sp. ‘Oha ta detyuata BoéBnrav agvntrd xow pue tg dvo
neBédovg. Paivetran 6t oty EAMGda o orthog udlhov dev ovviotd «deEapevi» tg Blastocystis sp., av xau amouteitan
emmdnuoroywij pehémn peyding »hipoxras ywa va eEayboiv aopahi ovurepdouaro.

A&Eeig evgernoiaong: Blastocystis, oxihog, wnpooxomny eE€taon, PCR, EAMdGda
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INTRODUCTION

lastocystis sp. is an anaerobic, single-celled, ente-

ric parasite that inhabits the intestinal tract of both
humans and many species of animals. The protozoan
was first observed in human faecal samples and was
reported as yeast in 1912 (Brumpt 1912). Recently,
Blastocystis was demonstrated as a member of Strame-
nopiles (Silberman et al. 1996). It is considered the
most common protozoan reported in human faecal
samples with surveys revealing infection rates of up to
50% in developing countries, while the prevalence of
the infection is lower in developed countries (Windsor
et al. 2002, Stenzel and Boreham 1996). Blastocystis
has, also, been isolated from a wide range of animals,
including mammalians, birds, amphibians, reptiles and
insects. Generally, isolates from humans have been
characterized as B. hominis, whereas isolates from
other species have usually been named Blastocystis sp.,
although a small number of parasites have been named
after the host (Belova 1991, Belova 1990, Pakandl
1991, Quilez et al. 1995). Nevertheless, all isolates
reported so far, irrespective of their host origin and
genetic diversity, are morphologically indistinguishable
(Kaneda et al. 2001, Ho et al. 2001, Clark 1997, Yoshi-
kawa et al. 1996, Yoshikawa et al. 1998, Yoshikawa et
al. 2000).

The pathogenesis of the organism remains
uncertain both in humans and dog. Various clinical
reports in humans consider Blastocystis as the causative
agent of intestinal disease, including diarrhea,
inflammatory bowel disease, irritable bowel syndrome
and ulcerative colitis, yet the pathogenicity of the
parasite has not been equivocally proven (Albrecht et
al. 1995, Carrascosa et al. 1996, Levy et al. 1996, Sun et
al. 1989, Zaki et al. 1991, Yakoob et al. 2004). There is
no evidence so far that Blastocystis is pathogenic for
dogs, although in one case with intestinal symptoms
Blastocystis was the only isolate (Chapman et al. 2009).
Detection of Blastocystis is based on microscopic
identification of the parasite in faecal samples, culture,
and PCR (Termmathurapoj et al. 2004, Menounos et
al. 2008).

Molecular analysis has revealed high polymor-
phism among Blastocystis isolates. Furthermore,
isolates with identical genotype have been isolated
from humans and animals, indicating cross species
contamination. Recently, a consensus on Blastocystis
terminology was proposed (Stensvold et al. 2007).

According to this consensus, all mammalian and avian
Blastocystis isolates are designated Blastocystis sp. and
separated into ten sub-types, named 1-10 according to
phylogenetic trees constructed from SSU rRNA
sequences.

The prevalence of Blastocystis in animal hosts
varies among species and geographic location (Duda
etal. 1998, Parkar et al. 2007). There are no published
data for Blastocystis in dogs in Greece, although some
anecdotal studies failed to isolate Blastocystis from
either dogs or cats by light microscopy and culture
(Haralabidis 2003). Recently, a PCR method has been
found to be highly sensitive and specific for the
detection of Blastocystis in faecal samples (Menounos
et al. 2008).

This study was a preliminary attempt to the detec-
tion of Blastocystis sp. in faecal samples from both
privately owned and stray healthy dogs in Greece.

MATERIALS AND METHODS

Samples

A total of 72 canine faecal samples, randomly
selected, were processed. Thirty (30) samples were
obtained from privately owned dogs and 42 samples
from stray animals of both sexes and of various age and
breeds. All samples were collected directly from the
rectum between September and October 2008 in 15 ml
sterilized plastic tubes. Microscopical examination was
accomplished within 6 hours of collection, while PCR
was carried out later with the faecal samples being kept
in -40°C until processed. All dogs originated from
various areas of central and northern Greece.

Light microscopy

All faecal samples were initially examined by light
microscopy using faecal suspensions. Approximately,
0.1 g of faecal material was suspended in 1 ml of nor-
mal saline and then filtered through gauze. Then, 20
ul of faecal suspension was directly examined under a
light microscope at 200x magnification.

DNA isolation

The QIAamp Stool Mini Kit (Qiagen) was used for
DNA isolation from faeces, according to the manufac-
turer’s instructions. DNA was eluted with 100 micro-
liters of AE Buffer to increase DNA concentration.

PCR

The PCR was performed as previously described
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(Menounos et al. 2008) using the primer pair BLF: 5’
CGAATGGCTCATTATATCAGTT-3 and BLR: 5-
TCTTCGTTACCCGTTACTGC-3’. Briefly, in a final
volume of 50 microliters containing 1X PCR buffer,
1.5 mM magnesium chloride, 0.2 uM of each dNTP
(New England Biolabs) and 100 pmoles of each primer
(synthesized by Syntezza), 10 microliters of template
DNA were added. Cycling was performed in Eppen-
dorf or M-J Research thermocylers. Cycling conditions
included an initial denaturation at 94°C for 5 min, 40
cycles at 94°C for 1 min, 53°C for 1 min and 72°C for
1 min and a final elongation step at 72°C for 10 min. A
positive and a negative control were included for each
reaction. DNA extracted from microscopically-con-
firmed positive human faecal sample served as a
positive control, while DNA extracted from PCR-
confirmed negative human sample served as the nega-
tive. PCR products were separated with 2% agarose
gel electrophoresis, visualized under UV light and
photographed with a digital camera. Standard precau-
tions were applied to avoid PCR contamination. PCR
reagents were aliquoted and aerosol barrier tips,
dedicated pipette sets, laminar flow hoods and sepa-
rate laboratory areas were used for each step of the
procedure.

SSCP

Fifteen microlitres of PCR products were dena-
turated and electrophorized in polyacrylamide gel
(7.2% acrylamide, 0.22% bis, 1.25 X TBE, 0.1% AP
and 0.8 X 10—3 % TEMED) for 25 h at 14°C and 420
V. The bands were visualized with silver stain.

Sequencing

PCR product was electrophorised for approxi-
mately 30 min in a 3% agarose gel and the ~250 bp
band was excised. DNA was isolated from the gel slice
using the QIAquick Gel Extraction Kit (Qiagen)
according to the manufacturer’s recommendations.
DNA was eluted in 30 microliters of EB buffer. Cycle
sequencing was performed in a GenAmp System 2700
thermocycler using the ABI Prism BigDye Terminator
v3.1 Cycle Sequencing kit (Applied Biosystems) and
PCR primers.

RESULTS

Blastocystis cysts could not be detected in any of all
samples examined by light microscopy. From the 72
samples examined by PCR, 8 presented a faint band

located between 200 and 300 bp. These PCR products
were examined by SSCP and presented an unknown
(in relation to those obtained from human samples)
pattern. Sequencing of the PCR product resulted in a
sequence which presents over 95% homology to Absidia
(Mycocladus) sequences (GenBank Accession numbers
EUS826361, GQ169404, GQ169392, AF157117,
EU826360, FJ176934, AF113407, AF113408,
DQ340176) as determined by Blast (Zheng et al. 2000).
The sequence has been sent by our research team and
deposited in GenBank with Acc. No HM770856.

DISCUSSION

Applying the previously reported PCR in dog
feces, 270 bp bands were produced that could interfere
with correct detection of Blastocystis. In humans, faecal
samples producing a non-Blastocystis ~250 bp band
have not been found. However, it has already been
reported that a ~200 bp band is produced in human
faecal samples presenting a high fungal load, thus
indicating the possibility of primer hybridization to
fungi DNA. In humans, Absidia usually does not
inhabit the intestine of normal immunocompetent
individuals, being mainly isolated from immuno-
compromised hosts (Ribes et al. 2000). This probably
explains why this fungus does not interfere with
Blastocystis detection in human faecal material.

Although culture was not carried out in our study,
it has been shown that the PCR method applied is at
least equally sensitive with culture for the detection of
Blastocystis organisms in faecal samples (Menounos et
al. 2008). It has been shown that Blastocystis from non-
human sources comprise isolates that appear to fall
outside the genetic range of the already known 10 sub-
types of the parasite (Yoshikawa et al. 2007, Stensvold
et al. 2007), although they are closely related. Con-
sequently it is possible that DNA from canine-specific
Blastocystis strains is not amplified by the currently
used PCR method, although this is not supported by
microscopical examination. Accordingly, based on the
results of this study, it seems that Blastocystis is not
probably a habitat of the normal canine intestine of
dogs in Greece.

Although a small number of publications refer to
Blastocystis in relation to dogs, there are several contra-
dictory reports. Our findings are in agreement with a
similar study conducted in Japan (Abe et al. 2002) and
Bangkok ( Inpankaew et al. 2007). It should be noted
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that only the studies indicating exclusively the absence
of Blastocystis are included, as various parasitological
studies on dog faeces do not refer Blastocystis as a
finding, but is is not clear if the parasite was ignored,
or it was not detected. (Claerebout et al. 2009).

In contrast, presence of Blastocystis in dog faecal
samples was reported in Australia (Duda et al. 1998),
Chile (Javier Lépez et al. 2006) and Iran (Daryani et
al. 2008).

It has not been elucidated yet why the parasite
prevalence varies considerably from one region to an-
other, but explanations could be the sanitary condi-
tions in which the animals live, the different metho-
dology used and unknown environmental factors. Dogs
are known to be infected with Blastocystis ST1 and ST3
(Parkar et al. 2007, Stensvold et al. 2009). It should be
noted that ST3 is the most frequent subtype found in
humans.

Although there have been no published data
regarding the prevalence of Blastocystis in humans in

Greece, the isolation of the parasite from faecal
material, mainly (but not exclusively) from patients
with diarrhea, is not unusual in our laboratory. Based
on the results of this study, the zoonotic transmission
of Blastocystis from dogs to humans seems to be
unlikely in Greece, although a large scale epidemio-
logical study is needed to confirm this preliminary
assumption. Several studies suggest that Blastocystis is
not host-specific and may be cross-infective among
various animal hosts (Yoshikawa et al. 1996, Arisue et
al. 2003, Tan 2004), although the extent and nature of
zoonotic transmission of the parasite remains unclear
as the published evidence is equivocal (Stensvold et al.
2009). According to the current assumption, geneti-
cally identical Blastocystis parasites should be found in
both humans and animals, in order to be considered
zoonotic. Further research is needed to elucidate this
issue.
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1 gtctgeaggtcotecacagtgeeggeocgtgetgtecoccaatgecacgetageactgac
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2 gtctgcaggtctocacagtgoccggocgtgetgtococcccaatgeccacgectagcactgac

LLCEE PEEEEE TEEFEERE TEEREEEERERE LR T EEETE

3 gcectgogggtotctacagtgocageogtgetgteccccaatgecacgectggeactgac
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