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OCCURENCE OF GIARDIA SP. IN RUMINANTS IN
SERBIA

Ivan Pavlovi¢!, Nemanja Zdravkovi¢!, Oliver Radanovi¢!, Marija
Pavlovi¢!, Milan P.Petrovi¢?, Dragana Ruzi¢ Musli¢?, Violeta Caro-
Petrovié¢?, Bisa Radovi¢®, Valentina Milanovié®

! Scientific Veterinary Institute of Serbia, Belgrade, Serbia
2 Institute for Animal Husbandry, Beograd-Zemun, Serbia
3 Faculty of Agriculture, Lesak, Serbia

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 duodenalis.
especially of assemblage A and B has firmly established giardiasis as a zoonotic
disease. At ruminants 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 giardiasis in small ruminat and cattle
in Serbia, and here we present the results of the first studies of the presence of
giardiasis in ruminants in our country.

Keywords: Giardia duodenalis., cattle, goat, sheep, Serbia
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
takes on two morphologically distinct forms during its life cycle. The replicative
form is a motile pear-shaped cell that survives only in host small intestines called
a trophozoite. Trophozoites swim through the intestinal mucus until they attaches
to 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
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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).

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.
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 ruminants 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)

In small ruminants (sheep and goats), data tend to indicate an occurrence
of around 20%-25%, ranging from <10% to >40%, with similar data for cattle.
On farms where Giardia infection has been diagnosed in ruminant stock, a
cumulative occurrence of close to 100% may be expected. In general, very young
animals (neonates) are less likely to be infected, although animals <6 months of
age tend to be more susceptible to infection with signs of disease. Frequently,
however, even infections with very high cyst excretion are not associated with
clinical signs. Nevertheless, diarrhea, weight loss, ill thrift, and even death have
also been associated with Giardia infection in some animals.

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 in period from 2018 to 2021.

Materials and methods

In the period 2018-2021 we examined 1274 fecal samples from 24 goats
herds, 937 fecal samples from 31 sheeps herds and 197 fecal samples from 31
cattle herds and in central and south part of Serbia.

The diagnosis of giardiasis is commonly established by microscopic
identification of cysts or less commonly trophozoites in faecal wet smear stained
with iodine. During examination we did not include molecular identification of
the giardia genotype. Examinations we performed with Carl Zeiss AxioLab Al
microscope with the Axiocam 105 Color microscope camera and Zen Lite
software.
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Results and Discussion

During our examination infection with giardia we established in all
ruminant species.

CATTLE

Infection with giardia we established in seven herd and to 37 animals. In
younger calves, especially below 6 months of age, the excretion of watery faeces
with a mucoid appearance may be the only indication of infection with the
parasite. Chronic cases of giardiasis in calves may impact negatively on
performance which may be reflected in reduced weight gain, impaired feed
efficiency and decreased carcass weight. Calves have been reported to be infected
with G. duodenalis as early as 4 days of age, and the highest intensity of cyst
excretion between the ages of 1 and 3 months Transmission occurs among
infected calves as well as chronically infected adults.

Giardia has been found in both beef and dairy cattle throughout the world
with varying prevalence (Xiao and Herd, 1994, O’Handley et al.1999, Ralston et
al., 2003). The infection pattern of Giardia appears similar between beef and
dairy cattle with cysts appearing in the faeces at approximately 4 weeks of age
(Trout et al.2005, Mendonca et al.2007). Both dairy and beef calves may harbour
more than one genotype of G. duodenalis, which can be of zoonotic significance
(O’Handley et al.1999, Trout et al.2005, Mendonca et al.2007).

Giardia has been implicated as an aetiological agent alone and in
combination with other enteric pathogens in calf diarrhoea. Infection may also
result in numerous diarrhoea episodes which in turn adversely affects production
and result in economic loses for farmers In calves, and to a lesser extent in other
production animals, giardiasis can result in diarrhea that does not respond to
antimicrobial or coccidiostatic treatment. The excretion of pasty to fluid feces
with a mucoid appearance may indicate giardiasis, especially when the diarrhea
occurs in young animals (1-6 months old). Chronic cases of giardiasis in calves
may impact negatively on performance which may be reflected in reduced weight
gain, impaired feed efficiency and decreased carcass weight (Huetink et at.,2001).

SHEEP

During our examination infection with giardia we established only in
five herd and to 64 animals. Infection we found in pre-weaned lambs having a
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much higher compared to those that were over 3 months. In infected lambs we
found clinical signs like foul-smelling diarrhoea which is lightly colored, greasy
and mixed with mucous and reduced weight gain.

The prevalence of G. duodenalis infection in sheep varies considerably
and was higher in lambs than in adults. All the findings from these studies suggest
that the infection rates of Giardia tend to decline as the age of the animals
increases (Ryan et ai.2005, Castro-Hermida et al.,2006, 2007). In most cases,
infections are asymptomatic but infected animals are carriers shedding large
numbers of cysts into the environment (Castro-Hermida et al.,2006). Even if most
infections are asymptomatic, infections in lambs may result in a malabsorption
syndrome, decreased feed efficiency and subsequently a decreased weight gain
and sometimes death.

Host age and immune status of the host affect the severity of the disease
but other factors such as the number of specimens examined, the age structure of
the herds, management procedures and the health status of the animals may
account for the discrepancies or variations in the infection rates in the different
populations.

GOAT

During our examination infection with giardia we established only in two
goats herd and to 42 animals. A prevalence we established in pre-weaned animals
(<3 months) having a much higher compared to those that were over 3 months.
That confirmed results of numerous examination that infections are normally
significantly higher in pre-weaned kids compared to that in older one (Xiao0,1994;
Geurden et al.,2008; Taminelli and Eckert,2008, Ma et al.,2014).

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, Pavlovi¢ and Ivanovi¢,2022). This symptoms we
found during our research too.

In small ruminants, giardiasis more surveys from sheep than goat
populations and therefore fewer publications on giardia in goats and that
confirmed during our examination

As these were the first complete studies of giardiasis in ruminants in
Serbia, they did not include molecular identification of the giardia genotype. First
occurence of giardiasis in goats was established by Pavlovi¢ during 2018 and it
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was later confirmed in sheep and cattle (Pavlovic et al.,2020, 2021a,b, 2022). 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 and sheep (Geurden et al.2008) and in study in Malaysia and
India reported genotypes A and B in cattle and goats (Lym et al.,2013, Utaaker et
al.,2017). These findings suggest that ruminants 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 infected with G.duodenalis using similar
therapy protocols (Xiao et al., 1996).

Conclusions

The present study confirmed the presence of Giardia duodenalis in
ruminats herds in Serbia. At infected animals giardiasis usually result with
diarrhea, especially in young animals, which in turn adversely affect production
resulting in economic loss. At the same time, diseased animal 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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