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ABSTRACT 

Giardia duodenalis is a common intestinal protozoan that can cause diarrhea, weight loss and even death in animals 

or humans, threatening the livestock industry and public health. It can virtually infect (zoonosis) humans  and all 

domestic animals, including sheep.  Objective of this research  was to study  the prevalence of Giardia duodenalis 

infection in sheep in the province of Babylon, Iraq. 100 fecal samples were obtained from sheep of different age 

groups (1month to 5 years) from 3 areas in Babylon province, middle of Iraq. The samples were tested for the 

presence of Giardia duodenaliscysts using concentration Zinc Sulphate solution and Giemsa staining method. Giardia 

duodenalis cysts were present in 13% of sheep. The results showed significant (p < 0.05) differences in prevalence 

rates among different area of study. The highest infection rate was in Al-Qasim 20%, while the lowest in Al-Hillah 

10%. The sex of sheep had no effect on the infection ratio with Giardia duodenalis.  The infection rate was 12 % for 

males and 14 % for females respectively. The results showed no significant (p>0.05) differences in prevalence rates 

among different age groups of sheep infected with Giardia duodenalis. The presence of Giardia duodenalis in sheep 

in Babylon province indicates that this protozoan parasite should also be considered in the etiology of sheep 

exhibiting diarrhea. 
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Introduction 

Sheep infecting gastrointestinal protozoa is Giardia 

duodenalis (syn. Giardia lamblia, Giardia intestinalis). The 

clinical signs of the parasites  are enteritis, including 

malodorous excretion, loss of diarrheal feces, decreased 

weight gain, and impaired feed quality, particularly in lambs. 

(Aloisio et al., 2006; Feng and Xiao, 2011). 

Sheep are commonly infected with Giardia by ingestion 

of unintentionally contaminated pasture or additional food 

with cysts. (O'Handley and Olson, 2006). It is also normal for 

livestock to become infected with Giardia through the 

ingestion of tainted water (Thompson et al., 2008). As well 

as its veterinary importance, this parasite is a zoonotic 

pathogen and animals can make a major contribution to 

watershed contamination. Sheep have long been considered a 

source of human infection because of the unexpectedly high 

levels of infection in sheep. (Van der Giessen 2006; Ozdal, et 

al., 2009). 

The studies conducted in Iraq recorded the prevalence 

of Giardia infection, Abd Al-Wahab (2003) pointed to the 

presence of Giardia in sheep for the first time in the country 

with infection rate 6.92% in ewes and 6.71% in lambs in 

Baghdad province. Swadi (2008)confirmed that 36 sheep 

(24.82 %) of the 145 sheep examined were infected with 

Giardia, the prevalent was high in lambs 52.17%, while 

Khalil (2009) recorded 13.71% in Baghdad province. In AL-

Diwaniya province AI-Fetly et al., (2010) showed the overall 

prevalence rate of Giardia was (13.5%). 

 

Materials and Methods 

The study included one hundred fecal samples of sheep 

from different ages of both sexes in different regions of 

Babylon province. The research was conducted from the 

beginning of March 2019 to the end of September 2019, with 

15-20 grams of fecal samples taken from each individual 

sample and fecal samples prepared from each sample.  

Flotation methods: The solutions Zinc Sulphate using to  

investigate Giardia cysts according to (Ruest et al., 1997). 

Staining methods: The smears prepared and stained by 

Giemsa stain to investigate Giardia cysts according to (Mor, 

1981). 

Statistical analysis : A computerized database system has 

been converted into data. Expert statistical guidance has been 

obtained. Statistical analyzes were computer-assisted using 

SPSS version 17, and the variables were evaluated by Yat's 

Chi-square test. (Team, 2013). 

Results 

Infection rate of Giardia duodenalis in relation to study 

areas 

Total infection rates of G. duodenalis in sheep in three 

different areas in Babylon province was 13%. It was showed 

that there were significant differences (p < 0.05) in the 

infection rate among different regions. AL-Qasimregion 

showed the highest infection rate (20%) while Al-Hillah 

region showed the lowest infection rate (10%) (Table 1). 
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Table 1 : Rate of infection with Giardiaduodenalis 

according toareas of study: 

Area 
No. of Samples  

examined 

No.  

Positive 

Infection  

Rate % 

Al-Hillah  30 3 10 

Abo-Garaq 30 4 13.3 

AL-Qasim 40 6 20 

Total 100 13 13 

Χ
2
= 12.4 

The infection rate of Giardia duodenalis in relation to the 

sex 

The infection rate in male sheep was 12%, while in 

female was 14% (Table 2). 

Table 2 : Rate of infection with Giardiaduodenalis 

according tosex: 

Sex No. of Samples 

 examined 

No.  

Positive 

Infection  

Rate % 

Male 50 6 12 

Female 50 7 14 

Total 100 13 13 

Χ
2
= 1.6 

Rate of infection of Giardia duodenalis in relation to the 

age groups: 

There are no significant differences in the rate of 

infection among different age groups in the current study 

(Table 3). 

Table 4-14 : Rate of infection with Giardiaduodenalis 

according toage groups: 

Age groups 
No. of Samples 

examined 

No. 

Positive 

Infection 

Rate % 

1- 6 months 38 6 15.8 

7 – 12 months 25 3 12 

1-2 years 25 3 12 

3-5 years 12 1 8.3 

Total 100 13 13 

Χ
2
= 2 

4. Cyst of Giardiaduodenalis: 

Morphologically, G. duodenalis cyst had an oval shape 

with a thick wall. It comprises four nuclei that appear not to 

be visible. Longitudinal fibrils consisting of remnants of 

axostyle and parabasal bodies can also be seen (Fig. 1). The 

flagella disintegrate and form a central 'streak' that, when 

stained with iodine or giemsa stain, becomes visible. 

Dimensions of cysts with a mean length of 15 µm and a 

width of 10 µm (Fig. 2). 

 

Fig. 1 : Cyst of Giardia duodenalis, zinc sulfate flotation method, 

size (15x10) µm (40x). 

 

Fig. 2 : Giardia duodenalis cyst stained with Giemsa Stain, 

(40x). 

Discussion 

The result was in accordance with Rhaymah and 

Mohammed (2006) in Ninevah province, Khalil (2009) in 

Baghdad province and AL-Fetly et al., (2010) in Al-Qadisiya 

province whom recorded the rates of infection of Giardia 

duodenalis in lambs 15.5%, 13.71% and 13.5% respectively. 

In the meantime the rate of infection  in this study was 

lower than those recorded by Swadi (2008) in Baghdad 

province (52.17%), Geurden et al. (2008) in Bulgaria 

(25.5%) and Wilson and Hankenson (2010)in United States 

(68%). 

Abd Al-Wahab (2003) in Baghdad and Giangaspero et 

al. (2005)It has been shown in Italy that the rate of infection 

of G. duodenalis In lambs, were (6.92%) and (1.5%) 

respectively, which were lower than the result in the current 

study. 

These results were due to differences in season of 

samples collection, study area, number of samples collected, 

methods of rearing and methods of diagnosis used which 

have highly effective on determination such ratios 

particularly the density of the flocks (Craig et al., 2007). 

Females showed numerically higher than males without 

significant differences. This was due to mixed rearing (males 

and females) (Diaz et al., 1996). 

These results were in agreement with those found by 

Dawood and Abdullah (2007) in Al-Diwaniya province who 

recorded rate of infection in male 4% and female 5%, Swadi 

(2008) in Baghdad province recorded 20% in male and 

25.83% in female, Khalil (2009) in Baghdad province 

recorded 14.73% in male and 14. 28% in female, and AI-

Fetly et al. (2010) in Al-Diwaniya province recorded rate of 

infection in male 12.92% and female 13.96%. But disagree 

with Abd Al-Wahab (2003) who showed that the highest 

infection rate recorded in female lambs (10%) and lowest in 

male 4.73% in Baghdad province, while Craig et al. (2007) 

in UK showed the highest infection rate in male. 

The results were in accordance with previous studies 

that showed highest infection rate appeared at age group of ≤ 

6 months up to 12 months then the infection decline, Swadi 

(2008) recorded highest rate 52.17% at age group age group 

of ≤ 6 months and lowest 9.52% at age group 2 years and 

over, Khalil (2009) recorded highest rate 21.6% at age group 



 
1876 Safaa M. Kareem 

less than year and lowest 7.6% at age group year and over, 

AI-Fetly et al. (2010) recorded highest rate 21.78% at age 

group < 6 months and lowest 6.78% at age group 6 months 

and over, and AL-khayat (2013) recorded in calves highest 

rate 55.55% at age group ≤ 6 months and lowest 44.44% at 

age group > 6 months. The high rate of infection among these 

age groups are The physical characteristics of some facilities 

on farms where cysts can remain viable and infectious for a 

long time, as well as the incomplete immune system in these 

young animals, due to the presence of animal carriers, 

(Khalil, 2009). 

The results were in accordance with Abd Al-Wahab 

(2003) and Khalil (2009) in Baghdad province, who recorded 

that the measurements of G. duodenalis cysts were 15–15.6 

µm in length and 10–11 µm in width, while in AL-Diwaniya 

province AI-Fetlyet al., (2010)found that the size of cysts 

was 14.32±0.244 µm in length and 9.43±0.261 µm in width, 

also in BulgariaIvanov (2010) recognized cysts of 8–12 µm 

in length and 7–10 µm in width. 

Conclusions 

Our study indicates that the frequency of Giardia 

duodenalis infection in sheep in areas of Babylon is higher 

than the other rural areas of Iraq. Instigation of control 

programs is suggested to reduce the risk of sheep infection 

and mortality, morbidity rate and loss of production in sheep 

farms. 
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