
Abstract

Recent studies have shown that dogs in Germany
harbour different genotypic assemblages, predom-
inantly C and D, but also the assemblage A, which
has been confirmed as a pathogenic human geno-
type. To determine the prevalence of assemblage A,
a first study was conducted in dogs which showed
clinical signs of diarrhoea or other symptoms indi-
cating a possible infection with Giardia. A total of
92 dogs were identified positive for Giardia by a
coproantigen test, of which 65 samples were posi-
tive for cysts ofGiardia using theMIFC technique.
These samples were genotyped, 50Giardia isolates
were identified as assemblage D, 33 as assemblage
C and eight as a mixture of both. One dog har-
boured a mixture of assemblage D and A.

It was concluded that the predominant dog-specif-
ic assemblages C and D in this first study might be
more commonly associated with GI disorders than
the zoonotic genotype A. Alternatively the copro-
antigen test used in this study might select assem-
blages C + D in dogs. Therefore, in a second study
randomly selected dogs presented at local veter-
inary clinics were examined for cysts of Giardia
using the MIFC technique. A total of 58 samples of
Giardia-positive dogs were genotyped: 57% be-
longed to assemblage D, 36% to assemblage C and
7% could be identified as the zoonotic genotype
assemblage A. Comparing the 65 MIFC-positive
samples from the first study with the 58 samples
of the second study a significantly higher preva-
lence of assemblage A (P = 0.0467) was found in
randomly selected dogs.
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Introduction

Flagellates of the genus Giardia are ubiquitous in
their distribution and found in the intestinal tract
of humans and animals of several species through-
out the world. Giardia spp. are common parasites
of dogs in Germany. In recent years, studies have
shown that dogs harbour different assemblages
such as the dog-specific assemblages D and C, but
also the assemblage A, which has been confirmed
as zoonotic (Barutzki et al. 2006, Leonhard et al.
2006). Dogs have a potentially important role as
carrier of zoonotic assemblages due to the close con-
tact to susceptible humans. To determine the preva-
lence of assemblage A, a first study (Barutzki et al.
2006) was conducted in dogs which showed clinical
signs of diarrhoea or other symptoms indicating a
possible infection with Giardia. A total of 92 dogs
were identified positive for Giardia by a copro-
antigen test (ProSpectT®GiardiaMicroplate Assay),
of which 65 samples were positive for cysts ofGiar-
dia using the MIFC technique (Fig. 1). For geno-
typing, a nested PCR-based procedure for the direct
characterisation of Giardia from faeces based on a
~1100 bp region of SSU rDNAwas used. All 92 sam-
ples were genotyped, 50Giardia isolates were iden-
tified as assemblage D, 33 as assemblage C and 8
as a mixture of both. One dog harboured a mixture
of assemblage D and A. It was concluded that the
predominant dog-specific assemblages C and D in
this first study might be more commonly associat-
ed with GI disorders than the zoonotic genotype A.
Alternatively the coproantigen test used in this
study might select assemblages C + D in dogs.

Therefore, in a second study reported here, random-
ly selected dogs presented at local veterinary clin-
ics have been examined for cysts of Giardia using
the MIFC technique. Positive samples have been
genotyped to investigate a potential relation be-
tween clinical signs of GI disorders and the geno-
type of Giardia infecting dogs.

Materials and methods

Faecal samples

Trial 1: Faecal samples were obtained from pri-
vately owned dogs presented at local veterinary
practitioners for medical problems, predominantly
GI disorders. These samples have been investigat-
ed forGiardia using a coproantigen test (ProSpecT®

GiardiaMicroplate Assay) and the MIFC (Merthi-
olate Iodine Formaldehyde Concentration) tech-
nique. Those found positive in the MIFC test were
included in this comparative analysis.

Trial 2: Randomly selected dogs presented at
local veterinary clinics were examined for cysts of
Giardia using the MIFC technique.

PCR method in trials 1 + 2

DNA was extracted from washed (DMSO) pre-
served samples using a stool extraction kit (Qiagen)
with initial freeze/thaw treatment of cysts.

PCR amplification and sequencing of the 18S rDNA

To determine the respective genotypes, a nestedPCR
was employed for amplification at the 18S rDNA
locus. For the primary reaction, primers RH11 and
RH4 (Hopkins et al. 1997) and for the secondary
reaction primers GiarF and GiarR (Read et al.
2002) were used. Amplification conditions for these
primers varied slightly from the publishedmethods
(increased reaction volume and a touch down
annealing PCR programme).

Products were isolated from agarose gel using a
DNA purification kit (UltraClean GelSpin,Mo Bio).
Sequencing reactions were performed by using Big
Dye Terminator v3.1 cycle sequencing kit (Applied
Biosystems). Products of the 18S rDNA PCR were
sequenced in the reverse direction only (GiarR).
Sequencing profiles were analysed using SeqEd
v1.0.3 (Applied Biosystems). Isolates were grouped
into their genetic assemblages based on their poly-
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morphismswithin the 130 base pair sequence (Hop-
kins et al. 1997, Monis et al. 1999).

Statistical analysis

First, the two trials were tested on differences in
distribution relating to their genotyping with a two-
sided Mann-Whitney U test.

In a second step, the two trials were analysed on
differences in the characteristic value of genotyp-
ing “A or any combination with A” and “C, D and
CD” (Fisher’s exact test).

Results and discussion

Giardia duodenalis is an enteric protozoon, which
can produce gastrointestinal disorders such as diar-
rhoea andmalabsorption in various animal species
and humans. The transmission of the parasite can
be direct from human to human, animal to animal
as well as from animal to humans or from humans
to animals, and through environmental contamina-
tion. Until today, the role of dogs in the transmis-
sion of Giardia to humans is unclear. In Germany,
analysis of coproscopical examinations for the years
1997 to 2000 revealed a prevalence of 16. 5% for
Giardia in dogs (Barutzki et al. 2003). Of particu-
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Giardia assemblages in dogs
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Fig. 1 Distribution of
Giardia assemblages
in dogs with clinical
signs of gastrointestinal
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lar importance are the assemblages A and B, which
are accepted to be zoonotic genotypes of which the
first occurs also in dogs (Traub et al. 2004, Leon-
hard et al. 2006). The prevalence of assemblage A
in dogs varies considerably depending on the geo-
graphic location. In addition, this variability might
be influenced by the population selected. In Ger-
many, dogs presented at veterinary clinics from
private owners showed a prevalence of assemblage
A of 70%, and those selected from dog shelters
showed 43% (Leonhard et al. 2006). In contrast to
these findings, in our first study assemblage A was
found in only one dog out of 92. In this study the
examined dogs were selected based on the existence
of clinical symptoms of GI disorders. In addition,
the results could be influenced by using the copro-
antigen test which might select for dog-specific
assemblages C and D. Therefore, in contrast to the
first study the method was changed. Only random-
ly selected dogs presented at local veterinary clinics
and sheddingGiardia cysts confirmed by theMIFC
technique were included in the analysis. Until now
58 samples of these Giardia-positive dogs have
been genotyped: 57% belong to assemblage D and
36% to assemblage C which are regarded as dog-
specific. Another 7% could be identified as the

zoonotic genotype A. (Fig. 2). The two trials showed
no significant difference when tested on differences
in distribution relating to their genotyping. Com-
pared with Giardia-positive dogs showing GI dis-
orders (from trial 1) the prevalence of assemblage A
was significantly higher (P = 0.0467) in randomly
selected dogs.

Conclusions

• A total of 7% of randomly selected Giardia-posi-
tive dogs proved to be infected with the zoonotic
Giardia genotype assemblage A.

• Randomly selectedGiardia-positive dogs harbour
a significantly higher percentage of assemblage
A compared to positive dogs with GI symptoms.

• Dogs without clinical signs of GI symptoms
should be periodically checked for Giardia and
treated, if positive, due to the risk of zoonotic
infection.
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