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Abstract

Giardia spp. are flagellates that are found in the intestinal tract of humans and other mammals,
birds and amphibians. Infections with giardia have been reported widely in livestock and
companion animals in different parts of the world. Evidence of infection in humans and animals of
Giardia sp. especially of assemblage A and B has firmly established giardiasis as a zoonotic disease.
At goat giardiasis usually result with diarrhea, especially in young animals, which in turn adversely
affect production resulting in economic loses. So far, no research has been done related to goat
giardiasis in Serbia, and here we present the results of the first studies of the presence of giardiasis
in goats in our country.
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Introduction

G. duodenalis (syn. Giardia lamblia, Giardia intestinalis), a flagellate parasite, is one of the most
prevalent and widespread intestinal parasite in humans and several vertebrate animal (mammals,
birds, amphibian) worldwide. Parasites causing a diarrheal condition known as giardiasis.
According morphology and genetic evidence six species have been recognized in the genus
Giardia. These include G. duodenalis in humans and other mammals, G. muris and G. microti in
rodents, G. psittaci and G. ardeae in birds and G. agilis in amphibians (Adam, 2001). Phylogenetic
analysis and enzyme electrophoresis examination G. duodenalis revealed the existence of eight
assemblages A—H within the species. Assemblage A and B is usually occurred at human but in
goats higher occurrence genotype E, with genotypes A and B being less frequent (Giangaspero et
al., 2005; Castro-Hermida et al., 2006; Gomez-Munoz et al., 2009; Lim et al., 2013).

Parasites takes on two morphologically distinct forms during its life cycle. The replicative form is
a motile pear-shaped cell that survives only in hostsmall intestines called
a trophozoite. Trophozoites swim through the intestinal mucus until they attaches to
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the epithelium by a ventral adhesive disc or sucker (Cernikova et al.,2018). To the host intestinal
epithelium then divide by binary fission, forming either more trophozoites or the non-replicative
cyst stage. Cysts pass through large intestine of the host and are shed in the feces. Giardiasis
represents a major public health concern in both developing and developed countries and infected
animals (pets or domesticated species) present a main source of human infection because
transmission of the G. duodenalis occurs directly (fecal/oral) by cyst contaminated food or water
(Thompson et al., 2008; Robertson, 2009).

Ruminants which infected with G. duodenalis are mostly asymptomatic, but subclinical signs such
as impairment in feed conversion efficiency, reduction in growth rate and persistent diarrhea. In
small ruminants, giardiasis more surveys from sheep than goat populations and therefore fewer
publications on giardia in goats (Taminelli and Eckert,1989; Xia0,1994; Diaz et al.,1996; Olson et
al.,1997; Akinkuotu et al., 2016)

So far, no research has been done related to goat giardiasis in Serbia, and here we present the results
of the first studies of the presence of giardiasis in goats in our country performed during 2018 and
2019.

Materials and methods

In total we examined 1274 fecal samples from 24 goats herds in various part of Serbia. This follows
the application of faecal concentration techniques, especially zinc sulphate flotation and
centrifugation. Direct smear or wet mount examination for trophozoites can also be performed.
However, because of the cyclical nature of cyst excretion, several samples need to be examined to
detect the organism.The diagnosis of giardiasis is commonly established by microscopic
identification of cysts or less commonly trophozoites in faecal wet smear stained with iodine.

Examinations were performed with AxioLab Al microscope with the Axiocam 105 Color
microscope camera and Zen Lite software, manufactured by Carl Zeiss.
Results and discussion

During our examination infection with giardia we established only in two herd and to 42 animals
(figure 1).

Figure 1. Giardia duodenalis
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A prevalence we established in pre-weaned animals (<3 months) having a much higher compared
to those that were over 3 months (figure 2). That confirmed results of numerous examination that
infections are normally significantly higher in pre-weaned kids compared to that in older one
(Xia0,1994; Geurden et al.,2008; Taminelli and Eckert,2008, Ma et al.,2014).
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Figure 2. Prevalence of G.duodenalis in pre-weaned and animals over 3 months

Examination of goat giardiosis established that most infections with giardia are asymptomatic
(Castro-Hermida et al.,2007). Clinical signs that may be observed, mostly in young animals that
are foul-smelling diarrhoea which is lightly colored, greasy and mixed with mucous and reduced
weight gain (Olson et al.,1995; Aloisio et al.,2006). This symptoms we found during our research
too.

As these were the first studies of giardiasis in goats in Serbia, they did not include molecular
identification of the giardia genotype. A numerous genotyping studies of G. duodenalis in
ruminants report a higher occurrence of genotype E, with genotypes A and B being less frequent
(Ruiz et al., 2008). Studies performed in Belgium have reported zoonotic genotype A infections
in goats (Geurden et al.2008) and in study in Malaysia and India reported genotypes A and B in
goats (Lym et al., 2013, Utaaker et al., 2017). These findings suggest that goats could be a potential
source of zoonotic infection with giardia.

In the all cases in therapy were used febendazole an effective molecule, at least in terms of complete
clinical recovery. They confirming observations of other authors, who successfully treated goats
infected with G.duodenalis using similar therapy protocols (Xiao et al., 1996).
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Conclusions

The present study confirmed the presence of Giardia duodenalis in goat herds in Serbia. At goat
giardiasis usually result with diarrhea, especially in young animals, which in turn adversely affect

poduction resulting in economic loss. At the same time, diseased goats pose an epidemiological
danger because they excrete infectious forms of gardia in their feces. In order to get acquainted
with the genotype of established parasites, further research will be focused on the molecular
identification of established parasites in goats.
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