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Prevalence and Risk Factors for Giardia Species in Livestock Animals of Iraq
Zainab A.Makawi and Suhad Yasin Jassim*

Abstract: Giardiasis is an infection caused by the protozoan flagellate parasite Giardia spp. in the intestine. G duodenalis, 
a species complex of diverse genotypes that tend to demonstrate host specificity, is responsible for most veterinary health-
related infections; production animals, companion animals, and wildlife can all be infected. Abdominal pain and diarrhea, 
typically accompanied by steatorrhea, are the most common symptoms of Giardiasis. Cysts or antigens in feces are 
commonly used to diagnose the disease. Treatment regimens vary and are dependent on the indication. Control methods 
must include hygiene measures. Despite direct evidence of Giardia sp transmission to humans via polluted water supplies, 
our analysis will focus on some recent research and transition techniques for Giardia sp in goats. Both animals and people 
are at risk from this parasite.
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Introduction
Giardia lamblia (Syn; Giardia duodenalis, Giardia in-

testinalis) is the causative microbe causing Giardiasis, a 
gastrointestinal infection that affects people and their pets, 
livestock, and wild animals. Giardia infection symptoms ran-
ge from mild diarrhea to severe diarrhea, leading to chronic 
illness1. It has a basic life cycle including rapid multiplica-
tions, trophozoites (non-invasive) on the intestinal mucosal 
surface, and environmentally resistant cysts excreted via 
the host's feces2. Infected hosts' feces contain enormous 
quantities of infection cysts, contaminating drinking water, 
swimming pools, and food3. Giardiasis is a zoonosis epide-
mic illness that affects humans and animals globally4,5.

 Most infected ruminants were asymptomatic; howe-
ver, subclinical signs such as growth rate decline and feed 
modification efficiency impairment were identified, as well 
as sporadic prolonged diarrhea6. Based on investigating 
the preserved genetic loci, the seven assemblages (A-G) 
have been documented for parasitic distinctive genes of 
Giardia. As a result, the A and B assemblages for humans 
and various mammalian hosts were identified7. Because of 
the significant spread of zoonotic disease between humans 
and animals and the economic relevance, the A and B ge-
notypes revealed the likely highest zoonotic risk to public 
health8.

Scientific classification
Domain: Eukaryota
(unranked) : Excavata
Phylum: Metamonada
Order: Diplomonadida
Family: Hexamitidae
Subfamily: Giardiinae
Genus: Giardia9.

Morphology
The extracellular protozoan parasite Giardia duodenalis 

(syn. G. lamblia, G. intestinalis) causes giardiasis and diarr-

heal disease in humans, livestock and companion animals 
worldwide. This protozoan parasite has two stages during 
its life cycle: a trophozoite (parasitic stage) and a tropho-
zoite (parasitic stage)10. The trophozoites are pear-shaped 
and 15-20m in length, with four pairs of flagellae. They also 
feature a big anterior disc that adheres to the intestinal wall. 
Conversely, cysts are ten millimeters long, oval, and contain 
four nuclei but no flagella (Figure. 1).

Life cycle
Giardia has a direct life cycle (no intermediate hosts) 

and spreads by feces-oral transfer. The infectious and re-
sistant cysts are carried via the gastrointestinal tract and 
divided into two trophozoites per cyst to increase the odds 
of establishment after ingesting infected materials, food, or 
water. The pathogenic trophozoites will use their anterior 
disc to connect to the intestinal wall and feed on the con-
tents. The trophozoites can replicate through binary fission 
within the small intestine lumen12. It also suggested sexual 
reproduction; more recent research13,14, supports this claim. 
However, the actual method of sexual reproduction and, as 
a result, its confirmation is unknown.

The trophozoites encyst a few days after infection and 
are discharged in the feces at irregular intervals15. Accor-
ding to (16), the cysts are instantly infectious after excretion, 
and the life cycle can be completed in as little as 72 hours, 
despite the prepatent period typically being 4-10 days17.

Review in the previous studies Distribution of Giardia 
species in Iraq and the world

Giardia. duodenalis has been found in some livestock 
animals in specific areas; epidemiological data on the pa-
rasite's incidence in sheep and goats is limited. Sheep and 
goats have been identified as common reservoirs of G. 
duodenalis. However, information on native breeds of the-
se small ruminants in Iraq is scarce19. A study on Giardia 
duodenalis infection in 50 small intestine and 50 gallblad-
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Figure 1. Morphology of Giardia.

Figure 2. The life cycle of Giardia.



3

der samples from cattle of various ages and sexes from an 
abattoir and a few butcher shops in Mosul City, Iraq, revea-
led that the percentages were 28% and 12%, respectively. 
Al-Qadissiya Province20 discovered Giardiasis in a variety of 
animals. Twenty-one found Giardia duodenalis genotypes 
in goats in Iran at a rate of 15.9%. In an arid location in 
central Iran, (22) found that goats were infected with Giardia 
duodenalis at a rate of 5%.

In contrast, (23) found 2.9 % Giardia duodenalis in 
goats in Heilongjiang Province, China. In order to estimate 
the danger of zoonotic transmission and contribute to para-
site epidemiology in Brazil, the first molecular genotyping 
of Giardia duodenalis from goats was documented. To de-
termine the involvement of these animals in zoonotic trans-
mission, more genetic investigations with samples from di-
fferent geographical areas of the country, as well as other 
animal hosts and humans, are required24.

16 out of the 375 specimens (4.3%) were positive for 
G. duodenalis, according to 25, with 13 of those sequen-
ced successfully belonging to assemblage A and in Inner
Mongolia, China, sheep, lambs had a much higher infec-
tion rate than ewes (8.6% vs 0.9%) respectively26. 46.9%
of the stool samples from 98 Kalahari Red goats in Nige-
ria showed signs of G. duodenalis infection. Twenty-seven
wrote in Korean. They discovered that 44 samples (5.6%)
of the calves were G. duodenalis-positive. Giardia infection
was found in calves, lambs, and goat kids in Northern Ethio-
pia at rates of 39, 32, and 21%, respectively, according to
(28). Giardia prevalence in cattle was 35.1% throughout Eu-
rope, according to (29), with neonatal animals having the
most significant prevalence (39.6%), while the mean heard
prevalence was 67.0%. Giardia assemblages A and B were
more often discovered in younger animals, whereas mixed
assemblages A and E infections were observed most fre-
quently (55.6%).

Although G. duodenalis is found all over the globe, 
there are significant differences in its geographic and epi-
demiological distribution. Cysts are more resilient in chilly, 
damp environments. Therefore, Giardiasis is often seen 
as symptomatic waterborne outbreaks in temperate cli-
mes, typically low-prevalence locations30. Giardiasis may 
be outbreak-related in the United States and is often linked 
to drinking or recreational water exposure. Outbreaks of 
food-borne illness do happen, although they are less often 
reported. Numerous variables, including direct and indirect, 
fecal contact and host characteristics, are risk factors for 
sporadic occurrences31.

Other risk factors with lower odds ratios are still signi-
ficant on a population level due to their high prevalence. 
These include daycare exposure, swimming in or drinking 
from natural water bodies, chronic gastrointestinal condi-
tions, or antibiotics. Some risk factors, such as male-ma-
le sexual contact and international travel, have high odds 
ratios. Recent studies have not linked animal exposure to 
risk32. However, there is still debate concerning animals' pla-
ce in society. Animals have a modest role statistically, but 
there are human instances with relatively well-documented 
animal origins33. Numerous studies of the relative importan-
ce of genotypes A (usually AII) and B have been reported, 
but the results of these studies need to identify a difference 
in epidemiology. In contrast, there is accumulating evidence 
that genotype AI is primarily a zoonotic infection34.

Clinical signs  of Giardiasis in Animals
Giardia infections appear to differ in appearance within 

animal groups. Giardia infection in cats or, more common-
ly, dogs can exist without causing symptoms and is only 
detected during routine fecal tests. However, in pups and 
kittens, it may be accompanied by chronic diarrhea or stea-
torrhea, which can be continuous or intermittent. It is also 
possible that you will lose weight. Feces in cats and dogs 
with clinical Giardiasis are frequently mushy, poorly shaped, 
pale, malodorous, include mucus, and appear greasy. Wa-
tery diarrhea is uncommon, and stools rarely contain blood. 
Vomiting is uncommon, but it can happen. Other forms of 
nutritional malassimilation must be distinguished from Giar-
diasis (e.g., exocrine pancreatic insufficiency and intestinal 
malabsorption). Clinical laboratory test results are common-
ly expected. Chinchillas, particularly kits, appear particularly 
vulnerable to Giardia infection in small animal pets. In con-
trast, clinical signs of disease appear reasonably expected; 
infection in otherwise healthy animals has been observed in 
surveys regularly.

Giardiasis can cause diarrhea in calves and, to a les-
ser extent, other producing animals that do not respond 
to antibiotic or coccidiostatic treatment. Giardiasis can be 
detected by pasty discharge to fluid stools with a mucoid 
appearance, especially in young animals (1–6 months old). 
Infection of goat kids, lambs, and calves in the lab resulted 
in lower feed efficiency and, as a result, lower weight gain. 
However, as with other species, asymptomatic excretion is 
typical; vast numbers of cysts can be found in the feces of 
cows and sheep with no apparent clinical indications35. 

Pathogenesis
A non-invasive minor intestinal pathogen called G. duo-

denalis causes a variety of clinical manifestations, such as 
persistent diarrhea and weight loss, postinfectious sequelae 
including irritable bowel syndrome and chronic exhaustion, 
growth retardation, and silent infections. It is incredibly cha-
llenging to understand the processes causing this wide va-
riety of illnesses because of these various symptoms, which 
variations in the host, parasite, or microbiome may cause. 
Nevertheless, during the last 20 years, there has been a 
significant advancement in understanding some of the pro-
cesses. There are also recent in-depth analyses of these 
advancements36.

The likelihood of direct pathogenesis from the mechani-
cal attachment has been postulated due to the trophozoites' 
strong adhesion to the small intestine mucosa. There is pre-
sently no proof to back up this hypothesis, however. Current 
research suggests that a combination of secreted proteases 
and other Giardia proteins, the host immune response, and 
the interaction of these factors with the intestinal microbio-
ta37,38 instead causes varied symptoms. During the immune 
response, individuals with biopsies for symptomatic Giar-
diasis only show flattening of the villi without any evident 
inflammatory alterations.

An inflammatory image may be visible, albeit it might 
not be related to where the trophozoites are. In a few instan-
ces, symptomatic patients' ileal biopsy specimens from ileo-
colonoscopy revealed trophozoites, whereas their duode-
nal biopsy specimens revealed inflammatory alterations39. 
All the patients showed blunting or atrophy of the ileum; 
six of the eleven had neutrophilic infiltration, and one had 
symptoms compatible with celiac disease. The discovery of 
trophozoites in the ileum is in line with an animal model in 
which they sometimes appeared in the ileum or even the 
cecum but were primarily localized in the proximal small in-
testine40 These discoveries bring up intriguing new issues 
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about the pathophysiology of Giardiasis that are being pur-
sued by ongoing studies. 

Diagnosis
Light microscopy, combined with zinc sulfate centri-

fugation for cyst concentration in stool specimens, is the 
most practicable method for diagnosing Giardia in a clini-
cal environment41. Due to the sporadic nature of cyst ex-
cretion, many stool samples should be investigated over 
4–5 days. Coproantigens can be detected using a variety 
of enzyme-linked immunosorbent assay (ELISA)-based te-
chnologies, which function well but are somewhat expensi-
ve. Due to their high cost, indirect immunofluorescence and 
PCR are typically used in epidemiological studies and as 
research tools. Copro-ELISAs are available but costly, and 
immunofluorescence and PCR, like Giardia, are not feasible 
therapeutically.

The advantage of microscopy for Giardia and Cryptos-
poridium is that it is non-specific; thus, additional parasites 
can be detected, which could help determine the source of 
non-specific symptoms like diarrhea. It is also worth remem-
bering that Giardia and Cryptosporidium can be present in 
household animals without causing any symptoms42. 

Diagnostic molecular tool of Giardia sp
Giardia has been better-understood thanks to the de-

velopment of powerful new tools in molecular biology, which 
have also revolutionized our understanding of the taxonomy, 
population genetics, and epidemiology of Giardiasis in hu-
mans and domestic animals. The most modern molecular 
methods are utilized to differentiate Giardia at the species/
assemblage and genotype levels, despite relatively straigh-
tforward PCR tests being employed to identify Giardia in 
clinical and environmental samples. These instruments are 
often used to determine the genotypes of G. duodenalis in 
clinical specimens43.

The genome (genotype AI) was the first to be disclosed, 
and it was followed by those (genotype B), then (genotype 
AII). In addition, the dog isolates with genotypes C and D 
and the livestock genotype (E) from a pig44 have all been 
sequenced. In order to sequence the genotypes C and D, 
DNA from individual cysts was amplified. Genotypes C and 
D belong to the same group phylogenetically, although they 
differ from one another roughly as much as genotypes A 
and B do. Mammals harbor all eight genotypes of G. duode-
nalis. A and B are two often seen in people and sporadically 
in other animals.

Based on variations in sequencing and biology, two 
groups (AI and AII) of genotype A isolates have been identi-
fied. Sequence variations across isolates are uncommon in 
the relatively homogenous Genotype AI group, according to 
(45) research. The initial Giardia genome was released in
2007 and has since been improved using optical mapping46,
longer reads with optical mapping47, and other methods.
However, it has been argued that for organisms like Giar-
dia, a clonal or near-clade approach should be utilized and
that naming distinct species is premature48. The need for
molecular typing, which is not presently accessible, would
make it difficult to detect them at a clinical level. The term
"G. duodenalis" is used for all of these genotypes for this
review, even though there is still no agreement on the pre-
ferable nomenclature.

The target gene (such as the SSU rRNA, gdh, tpi, ef1, 
bg, and variant surface protein [vsp] genes), the number of 
loci analyzed, the assay's specificity (Giardia specific, G. 

duodenalis specific, or assemblage specific), and the sub-
sequent steps (RFLP analysis or DNA sequencing of PCR 
products) all affect the usefulness of molecular diagnostic 
tools. Recently, (43) examined the use of these loci for ge-
notyping and subtyping of G. duodenalis and their sequen-
cing features. There are a few frequently used primers for 
identifying the species, genotype, and subtype of Giardia 
isolates in animal and human specimens. The SSU rRNA, 
gdh, tpi, and bg genes are among those that are commonly 
targeted.

Treatment and Vaccination
Although the need to treat infections in ruminants is de-

batable, no licensed medicine is currently available to treat 
Giardiasis in ruminants. Several medications have been 
demonstrated to be effective against Giardiasis in calves 
see49, for a list of these drugs and their dosages. Treatment 
alone is insufficient to control Giardia infection in ruminants 
since re-infection occurs quickly, and daily drug adminis-
tration would be required due to the high degree of envi-
ronmental contamination50. In all species, good husbandry, 
including quick removal of feces from the environment, is 
likely to reduce the odds of re-infection and transmission 
of Giardia.

In North America, a G. duodenalis vaccine made from 
trophozoites obtained from sheep is available for dogs and 
cats51. Puppies and kittens who were subcutaneously vac-
cinated with the vaccine and then challenged with illness 
showed no clinical indications of Giardiasis. They showed 
that intestinal trophozoites and fecal cyst excretion were re-
duced or eliminated and that vaccinated mice gained more 
weight than non-vaccinated animals52. However, several 
additional trials have failed to show that the vaccine has a 
meaningful effect on diseased animals53,54, Anderson et al., 
2004). There is currently no Giardia vaccination available 
for both humans and animals.  

Conclusions
G. lamblia is the most common protozoal infection and

is crucial for human and animal health. Despite its wide ran-
ge of effectiveness on the validity of human hosts, G. lam-
blia remains a reckless parasite that infects many people. 
The prevalence and insistence related to control planning 
for eradication of the parasite, mainly cleaning the source 
of drinking water, are still limited, so more future research 
on the mechanism of infection resistance and strategy for 
suitable control measures should be taken to eradicate the 
giardiasis infection is required.
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