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Mini Review

Giardia duodenalis is possibly the first known intestinal pro-
tozoan in man. However, there are still many issues to be unders-
tood, especially in the field of taxonomy, which, with molecular 
studies, have presented great advances in understanding the 
epidemiological characteristics of G. duodenalis infection. Giar-
diasis is considered a zoonosis of public health importance, since 
G. duodenalis can infect a broad spectrum of mammalian hosts, 
including humans and domestic animals [1,2]. Thus, measures to 
control giardiasis should consider the participation of animals in 
the transmission cycles [3]. Currently the G. duodenalis species 
is divided into eight assemblages, classified in A-H [1,2]. The G. 
duodenalis assemblages C and D are still considered host-specific 
for canines and the assemblage F for cats, although they have 
already been observed in other animal species [4-6]. Assembla-
ges A and B get more prominence because they have high zoono-
tic potential and can be found in humans and other mammalian 
hosts, including dogs and cats. As interest in domestic animals  

 
has grown in recent years and we have observed a growing hu-
manization of dogs and cats, the existence of assemblages with 
affinity for humans and domestic animals (A and B) may support 
the occurrence of anthropozoonotic cycles inside the household 
[2,7]. 

In order to verify the distribution of G. duodenalis assem-
blages in companion animals in Brazil, we conducted a review 
based on an exploratory and descriptive bibliographic survey on 
the twenty-first of February 2019, with the main theme: “Giardia 
duodenalis assemblages circulating in dogs and cats in Brazil”. 
It was used the electronic database Medical Literature Analysis 
and Retrieval Sistem on-line (Medline). They were used as MeSH 
terms to delimit the search for: 

a.	 host: “dog” or “cat” or “pet”;

b.	 Etiological agent: “Giardia”; 

c.	 Geographical area: “Brazil”. 
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Figure 1: Number of articles published in Medical Literature Analysis and Retrieval Sistem on-line per year that address genotyping of 
Giardia duodenalis isolates from faeces samples from dogs and cats in Brazil.

To combine terms, we used standard Boolean operators. 
We obtained the following search strategy: ((((dog or cat) 
or pet) AND Giardia) AND (assemblage OR genotype)) AND 
brazil. For the selection of manuscripts was used as inclusion 

criteria: articles retrieved in full and articles published in 
english. Twelve articles were found published. Two studies 
were excluded because genotyped a single G. duodenalis strain 
for laboratory experiments and one study did not succeed in 
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the gene amplification and genotyping of the isolates from fecal 
animal samples. Among the selected studies, seven carried out 
genotyping of G. duodenalis isolated from only dog samples and 
two from dog and cat samples. The low number of studies found 
highlight show that the distribution of G. duodenalis assemblages 
in Brazil still poorly understood. The study of dog and cat 
samples genotyping in Brazil is recent, the first one was carried 
out in 2007 [8]. And there is a low frequency of publications on 
the subject per year (Figure 1).

The genotyping tools used are still limited to establishing 
transmission routes. The main methodology used for genotyping 
was gene sequencing that was addressed in 8/9 articles found 
in this review [8-15]. The PCR-RFLP was used in three articles 
[10,11,16], and was used as a single characterization methodology 
in only one study [16]. For G. duodenalis genotyping, the following 
gene targets were used: β-gia, gdh and tpi. In Brazil, studies until 
the year 2011 used a single gene for characterization and from 
2012 studies became multi-locus. The use of more than one 
gene is recommended, however it is not uncommon to observe 

different groupings between the targets used [2].

The Brazilian territory is composed of 26 states and a federal 
district, distributed in five regions (North, Northeast, Midwest, 
Southeast and South) (Figure 2). Of the nine studies selected in 
this review using dogs feces samples, two were performed in the 
Southern region (Paraná and Santa Catarina) and seven in the 
Southeast region (four in São Paulo, two in Rio de Janeiro and 
one in Minas Gerais). The other 21 states and the federal district 
still lack studies on the subject. In G. duodenalis isolates from the 
dog samples, assemblages A, B, C, D or E were found. In São Paulo, 
studies from 2007 and 2012 identified, using the gdh gene, only 
the host-specific assemblage (C and D) in domestic, wandering 
or kennel dogs [9,11]. However, Volotão and co-workers using 
the β-gia gene in 2011 reported only circulation of assemblage A. 
Although the stool samples were obtained in the same state, the 
sample collection site is about 450km. The study by David [13] 
corroborates the circulation of assemblage with zoonotic (A) and 
non-zoonotic (C and D) potential in São Paulo.

Figure 2: Illustrative map of the Giardia duodenalis assemblage’s distribution from dogs in Brazil, according to the target used for genotyping. 
A: G. duodenalis genotyping using gdh target; B: G. duodenalis genotyping using β-gia target; C: G. duodenalis genotyping using tpi target. 
The balloons are classified by color according to the assemblage. Orange: assemblage A; Yellow: assemblage B; Blue: assemblage C; 
Green: assemblage D; Purple: assemblage E.

In Rio de Janeiro, Volotão et al. [8] verified the assemblage 
A infecting dogs and, after 11 years, Fantinatti & collaborators 
[15] verified circulation of the same assemblage, suggesting the 
maintenance of this assemblage in the environment. The only 
study carried out in Santa Catarina identified the circulation of 
assemblages A, B and C in dogs by PCR-RFLP (gdh target) [16]. 
The other study carried out in the Southern region, Paraná, 
using the gdh and β-gia gene targets, verified the circulation of 
assemblages B, C and D [12]. The identification of assemblages 
with zoonotic potential found by the authors in dogs and in 
humans suggests that anthropozoonotic cycles may be occurring 
within household.

The G. duodenalis genotyping from dogs of commercial 
kennels in Minas Gerais using the gdh target identified the 
assemblage D circulating among the animals. However, the data 
were not corroborated by tpi target, in which the sequences were 
grouped in assemblages A, B, C and E, and none in assemblage 

D. Identification of host-specific assemblages for canines at dog 
agglomeration sites points to the possibility of dissemination 
among all the animals of the place. Since G. duodenalis infection 
can lead to compromised animal health, the circulation of this 
protozoan in commercial kennels can have an economic impact, 
where animals are sold mainly puppies. On the other hand, 
dogs acquired and infected by zoonotic assemblages raises 
the possibility of carrying Giardia cysts to the residence and 
promoting transmission routes between their owner and other 
animals of the household.

The two genotyping studies of G. duodenalis isolates from 
cat specimens date back to 2007, demonstrating that there have 
been no studies on the subject in Brazil for more than a decade 
[8,9]. Both were concentrated in the Southeast region (Rio de 
Janeiro and São Paulo), demonstrating a lack of knowledge about 
the genotypes of G. duodenalis circulating in cats in the other four 
regions of Brazil. Volotão & collaborators [8] genotyped a single 
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cat sample from Rio de Janeiro and identified genotype A, while 
in São Paulo, Souza [9] described the circulation of genotypes 
A and F in 19 cats. Both studies highlight the possibility of 
anthropozootic cycles, since samples of dogs, humans or cattle 
parasitized with G. duodenalis of genotype A were also evaluated.

The literature review indicates there is no possible to 
determine the epidemiology of G. duodenalis assemblages in 
domestic animals in Brazil, mainly in cats, because the studies 
are scarce, punctual and characterize a low number of samples. 
The few territories studied are concentrated in the regions 
with the highest Human Development Index in the country 
and demonstrate the circulation of assemblages with zoonotic 
potential. Since giardiasis is a disease that can cause harm to 
companion animals and their owners, it is essential that more 
studies be carried out in Brazil in order to elucidate how the 
zoonotic transmission route of G. duodenalis in different regions 
of the country behaves.

The elucidation of assemblages and zoonotic transmission 
routes could promote new measures aimed at prophylaxis and 
the treatment of giardiasis in the veterinary and public health 
field. Thus, the identification of transmission routes of the 
parasite represents a strategic tool to reduce the giardiasis 
incidence in the country, as well as to save costs related to 
treatment and, above all, to guarantee the life quality of humans 
and animals.
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