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Abstract 

Giardia duodenalis is one of the most prevalent human intestine 

protozoan parasites in the world, and infected a broad variety hosts of animals. 

The goal of the current study was to determine the infection rate and risk factors 

of  Giardia duodenalis isolates from regional hospitals and private clinics in the 

Iraqi province of Diyala and the  genetic analysis for infection.  

The study is beginning of October 2021 to the end of April 2022, 100 

children's stools were collected from hospitals and health centres in Diyala, 

Iraq. Giardia duodenalis cysts and trophozoites were show symptoms of 

diarrhoea, nausea, and abdominal pains, according to the examined under the 

microscope and PCR analysis, a 7 % infection rate was recorded. 

The highest infection rate was 10 % in up 4-5 year category and the 

lowest infection rate 4.65% recorded in up one year category. While, the 

infection rate was highest in male samples 8.16% than female samples 5.88%. 

 Most peoples who were infected were living in the rural at ratio 9.25%, 

followed by 4.34 %  in persons living in the urban, and other side the infection 

rate of Giardia infection was 6.89%,4.16% and 8.51% respecting to the tap 

water, Reverse Osmosis(RO) water and filter water respectively. After 

experimental infection in rabbits, the haematological analysis between control 

group and treated groups at one and two months revealed a statistically 



 
VI 

significant difference (P<0.05) decrease in the mean of the following RBC 

count, Hb, PCV, platelets and increase of WBC count, monocytes and 

lymphocytes, also the pathological changes were observed grossly and 

histopathological in intestine including hyperplasia in colonic glands and 

mucosa, increase no. of goblet cells, aggregation of parasites in mucosa, in liver 

showed acute cellular swelling of hepatocytes, congested central vein, in kidney 

showed cystic dilation of proximal tubules, apoptotic cells and infiltration of 

mononuclear cells.  

In conclusion the laboratory animals experimentally infected with 

Giardia  showed similar clinical signs, symptoms to infected child including of 

diarrhea, abdominal pain and flatulence. 
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1.1. Introduction  
   One of the most prevalent intestinal parasites that affects the  human and a 

wide variety of other animals is Giardia  according to Feng and Xiao, (2011). 

Since Antonie van Leeuwenhoek's initial discovery of the parasite more than 

three hundred  years ago (Dobell 1920), that 6 different Giardia species have 

been identified. Among them the Giardia spp. (Giardia agilis, Giardia ardeae, 

Giardia psittaci, Giardia muris) infect the animals ranging from amphibians to 

the rodents, also the birds, whereas the Giardia duodenalis (syn. Giardia 

intestinalis and Giardia lamblia) has a wide range of hosts that includes humans 

and domestic, farmed, Giardiasis is a serious zoonotic illness that affects both 

human and veterinary health and is brought on by Giardia duodenalis (Ryan 

and Cacci, 2013). 

According to examinations into outbreaks and case control studies, 

Giardiasis can be transmit from the human to human (anthroponotic) or from 

animals to people (zoonotic) according to Xiao and Fayer, (2008). 

Giardia can spread through the oral route after coming into touch with 

infected individuals either directly or indirectly (Feng et al., 2011). Members of 

this genus have been responsible for several outbreaks connected to consuming 

or surface water sources that have impacted whole towns (Robertson et al., 

2010). 

Understanding the host range of various Giardia sp. genotypes, the 

possibility for inter transmission, risk possible factors in the exposure of the 

pathogen, and environmental variables is vital for determining the rate of 

infection of Giardiasis. This is crucial for establishing the reproductive 

capability of Giardia infections in livestock and the burden of disease caused by 

parasites with animal origins in humans. With the development of molecular 

typing technologies, the epidemiological of Giardia has only lately been 

comprehensively examined.(Feng & Xiao, 2011). 
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Giardiasis is expected to affect 280 million people annually worldwide, 

with infection rates being greater in poorer nations ( Feng and Xiao, 2011;  

Ryan and Caccio, 2013; Squire and Ryan, 2017). 

Infections can become severe and persistent in newborns, the elderly, and 

those with impaired immune systems, despite the fact that they frequently 

resolve on their own in immunocompetent adults (Feng and Xiao, 2011). 

Domestic animals like sheep and cattle are recognized as a key contributor to 

zoonotic sources of infection since Giardia species and genotypes that infect 

people have also been found (Xiao & Fayer, 2008). The amount of zoonotic 

transmission and the incidence of illnesses in human and animal populations, 

however, varied throughout various geographical locations of the world (Feng 

et al., 2007). 

Typically, Giardiasis is conceder a self-limiting clinical condition marked 

by the watery diarrhea, cramping in the abdomen, bloating, loss of weight, and 

nutritional deficiencies (Einarsson et al., 2016). But silent infections happen 

more often than symptomatic illnesses. (Feng et al., 2011; Rayani et al., 2014; 

Wegayehu et al., 2016). El-Hady et al., (2019) reported that clinically diarrhoea 

was the first complaint that affected all cases, secondly abdominal colic 84 

(90.3 %), then failure to thrive affecting 32 (34.5 %) cases, also  abdominal 

distension affecting 26 (28 %) cases, finally vomiting affecting 6 (6.6 %) of 

cases. 

On the other hand, the disease occurs in a wide variety of hosts including 

monkeys (G. intestinalis syn G. lamblia), dogs (G. canis), cats (G. cati), cattle 

(G. bovis), goats (G. capare), horses (G. equi), rabbits (G. duodenalis), mice 

and rats (G. muris) and guinea-pigs (G. caviae) (Alhayali et al., 2020), in 

addition to its veterinary importance for morbidity, death, and production losses 

(Robertson et al., 2014). 

In terms of pathology, the disease has pathological changes includes 

presence the trophozoites of Giardia spp. in the lumen of the gallbladder and 
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attach to the mucosal epithelium, presence of trophozoites of Giardia in the 

lumen of the gallbladder (Alhayali et al., 2020). Also, (Scott et al., 2004)who 

mentioned that the biopsies of various site of the duodenal and jejunal mucosa 

may display patch distribution of Giardia on villi and intervillous spaces. Also, 

Buret and Cotton (2004) showed that the trophozoites colonize the lumen of the 

small intestine without invading host tissue or entering the blood stream. 

presence of the parasites manifested by chronic inflammatory response 

including slightly hyperemic blood vessels, lymphocytes, plasma cells and 

macrophages in filtration in mucosal and submucosal layer with degeneration in 

the epithelial layer (Cotton et al., 2011). 

Since there are few studies in Iraq and other countries in the world about 

the experimental infection of Giardia and study of haematological and 

histopathological changes in rabbits therefore the study was conducted due to 

the importance of Giardia sp. in human and rabbits. 

1.2. Aims of Study 
. The study aimed to: 

(1) Isolation and molecular identification of Giardia sp. in children with effect 

of age and gender on infection rate in Diyala governorate.  

(2) Study the pathogenicity, histopathological changes and haematological 

changes in rabbits infected experimentally. 

 


