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ABSTRACT
Objective: This study was conducted in Baghdad province to determine the prevalence of intestinal protozoa in human stools, 

animal faeces and vegetables. 
Material and Methods: Five hundred stool samples were collected from patients resided in two hospitals. One hundred fifty 

fecal samples from dogs, cats and rats and fifty four vegetables samples were collected from local markets. Formalin-ether sedi-
mentation and Sheather's sugar flotation methods were used for diagnosis of protozoa. 

Results: Five intestinal protozoa were recovered; Cyclospora cayetanensis, Cryptosporidium sp., Blastocystis hominis, Giardia 
intestinalis and Entamoeba histolytica/dispar. Out of 500 stool samples, 157 (31.4%) were positive for intestinal parasites. 
Protozoal infections were significantly (P < 0.01) more common among children 1 to 10 years old (39.84%). This study showed 
the highest infection rate (48.48%) by E. histolytica/dispar followed by G. intestinalis (33.33%). Mixed protozoal infections were 
found in 25 patients (15.9%). The rate of infection was the highest in August (45.5%) and the lowest in February (12.7%). The 
total number of positive fecal samples among animals was 87 (58%) where Cryptosporidium sp. and G. intestinalis were the most 
prevalent protozoa in dogs and rats [4 (12.9%), 3 (9.67%)]; [38 (38%), 32 (32%)] respectively. Positive cases of Cryptosporidium 
sp. in cats was 6 (31.57%). Out of 54 vegetable samples, 19 (35%) harbored C. cayetanensis, Cryptosporidium sp., G. intestinalis 
and E. histolytica/dispar. Toxoplasma gondii oocysts were also detected in two samples. 

Conclusions: Intestinal protozoan infections are public health problems in Iraq especially among children, contaminated 
vegetables and infected animals are important source of intestinal protozoa to humans.
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INTRODUCTION

Intestinal protozoal infections are widely distributed throughout the 
world and are posing threat to the public health, especially for children 
in developing countries (Mohamed Kamel et al., 2016). Infections were 
spread by the fecal-oral route, and linked with inadequate sanitary con-
dition (Fletcher et al., 2013). The most common intestinal protozoa 
include E. histolytica/dispar, Cryptosporidium sp, G. intestinalis, B. 
hominis, C. cayetanensis, and Cystoisospora belli. 

In Iraq, intestinal protozoa are widely distributed due to the low 
level of environmental and personal hygiene and contamination of food 
and water due to improper disposal of human and animal excreta 
(Murugaiah et al., 2015). Out of 2033 children in Baghdad province, the 
infection rate of G. intestinalis was 45.5%, 23.4% for E. histolytica/dis-
par and 8.75% for Cryptosporidium sp.(AL-Kubaisy et al., 2014). 
Giardia intestinalis and E. histolytica/dispar were also reported at the 
prevalence of 45.16% and 23.87% respectively, in a study conducted on 
294 patients in villages in Basrah marshes (Jarallah, 2012). Al-Naemy 
et. al (2012) reported in northern part of Iraq, that the prevalence of G. 
intestinalis and E. histolytica/dispar was 37% and 28%, respectively 
(Al-Naemy et al., 2012). Giardiasis has been reported in animals and 
humans, especially in infants, young children and young adults (Busatti 
et al., 2009). It was estimated that around 200 million people are infect-

ed every year in Africa, Asia and Latin America (Norhayati et al., 2003). 
The faecal-oral route is the most important route of infection, and stud-
ies have found evidence of zoonotic transmission (Lebbad et al., 2011). 
Entamoeba histolytica/dispar causes amoebic colitis and amoebic liver 
abscess in Iraq, Egypt and India (Zibaei et al., 2012). It ranks as the 
third greatest parasitic pathogen responsible for death globally after 
malaria and schistosomiasis (Ouattara et al., 2010). It affects about 180 
million people, with annual mortality of 75,000 (Sah et al., 2013). 
Contaminated water, food and vegetables are the main sources of infec-
tion for amebiasis (Leung et al., 2014). It is mechanically transmitted by 
houseflies and cockroaches which carry the cysts and then contaminate 
human foods (Lau et al., 2014). 

C. cayetanensis is recognized as a new cause of profuse watery 
diarrhoea in tropical and subtropical countries and infection is transmit-
ted by contaminated food and water (Bednarska et al. , 2015). Direct 
fecal contamination from foodhandlers is less likely. The most likely 
source of contamination of fruits and vegetables was water used for irri-
gation (Kaminsky et al., 2016). Previous studies have confirmed the 
presence of C. cayetanensis in chicken, dogs, rats, and mice fecal sam-
ples (Marangi et al., 2015). Cyclosporiasis outbreaks have been linked 
to imported fresh product, such as raspberries, basil, snow peas, and let-
tuce (Abanyie et al., 2015). In Iraq, C. cayetanensis infection has been 
reported previously. The prevalence rate of cyclosporiasis is often 
underestimated and is attributed to low sensitivity methods for diagnosis 
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and interrupted shedding of oocysts (Iqbal et al., 2011).
Human infection by Blastocystis hominis occurs by ingestion of 

food or water contaminated with cysts (Zhang et al., 2012). Previous 
studies showed that B. hominis has a global distribution, mainly in 
developing countries where the prevalence is > 50% than in developed 
countries (Beyhan et al., 2015). In Iraq the infection rate was 8.6%-41% 
and it is associated with leukocytosis (Al-kaissi and Al-Magdi, 2009). 

Cryptosporidiosis was reported in humans and animals and it is 
responsible for gastroenteritis with profuse diarrhea and life-threatening 
for children and immunocompromised persons (Zhang, 2012). The 
majority of human cryptosporidiosis cases are due to C. hominis and C. 
parvum (Xiao, 2010). According to previous studies in Baghdad, the 
prevalence of cryptosporidiosis was 8.75%-10.9% (Mahdi and Ali, 
2004). Transmission occurs directly from person-to-person and contami-
nated food and water (Beyhan, 2015). Cryptosporidium oocysts have 
been detected in various fruits and vegetables such as lettuce, carrots, 
and cabbage (Hong et al., 2014, Xiao, 2010). 

Despite the fact that intestinal protozoa was reported in Iraq 
(AL-Kubaisy, 2014, Al-Naemy, 2012, Mahdi and Ali, 2004, Narmin and 
Isra, 2012), few studies have published on the burden of transmission of 
intestinal protozoa from vegetables and animals to human. Therefore, 
this study was conducted to highlight the prevalence of protozoal infec-
tions among humans, animals and vegetables in Baghdad province 
along with the epidemiology of the infection of these protozoa. 

MATERIAL  AND  METHOD

Human stool samples 
The study protocol was performed according to the Helsinki decla-

ration and approved by Research and Ethical Committee in Ministry of 
Heath-Iraq and at Baghdad University. Informed written consent was 
obtained from all patients, mothers or accompanied person for children. 

Five hundred random stool samples were collected from patients attend-
ing outpatients clinics in Yarmouk (229 samples) and Child’s Central 
Teaching (271samples). The study patients are those aged 50 years or 
less with complaint of diarrhea and clinical suspicions of enteritis. The 
study hospitals are both located in Al-Karkh district of Baghdad prov-
ince with an estimated 8.5 Km from each other's and serving population 
who resident in nearly 15 km2 area. Following the clinical examination 
(carried-out by the consultant), fresh stool sample from each participant 
was collected in sterile containers, with few drops of 10% formalin, 
transferred to parasitology laboratory for further investigation. Each 
sample was splits into three portions; first for direct wet mount, second 
for concentration techniques with sheather's sugar flotation and forma-
lin-ethyl acetate sedimentation methods and the third for detection of 
Cryptosporidium oocysts by modified Ziehl-Neelsen acid-fast staining 
method. 

Animal fecal samples 
All experimental procedures involving animals were conducted in 

accordance to Institutional Animal Care guidelines and ethically 
approved by research committee of College of Veterinary-University of 
Baghdad. Fifty fecal samples were collected from domestic 31 dogs and 
19 cats living in urban areas close to the hospitals. Samples were col-
lected in sterile containers with few drops of 10% formalin. In addition, 
one hundred intestinal contents of sacrificed wild rats were examined 
for intestinal protozoa.

Vegetable samples 
Fifty four vegetable samples include lettuce, parsley and basil were 

collected from local markets. Five hundred gm of each type of vegetable 
was washed thoroughly with normal saline and the solution was sieved 
by gauze and left for about 24 h for sedimentation (Ortega et al., 1997). 
The supernatant was discarded and the remaining part was transferred to 
15 ml tubes and centrifuged at 3000 rpm for 10 minutes. The superna-
tant was decanted and 3 drops from the sediment were prepared on the 
slide and examined under the light microscope for the presence of pro-
tozoa.

Concentration methods

Formalin-ether sedimentation 

The formalin-ether sedimentation method was used as described by 
Allen & Ridley  and observed under a microscope at magnifications of x 
40 and x 100.

Sheather's sugar flotation

As described by Blagburn & Butler. A suspension of stool was first 

Table 1. Single intestinal protozoal infection among patients resides in two hospitals. 
Hospital No. of  No. positive Cyclospora  Cryptosporidium  Blastocystis  Giardia  Entamoeba 
 samples (%) cayetanensis sp. hominis intestinalis histolytica/dispar

Yarmouk  229 35(15.28) 1(2.85) 6(17.14 2(5.71) 9(25.71) 17(48.57)

Child  271 97(35.79) 1(1.03) 14(14.43) 0 35(36.08) 47(48.45)

Total 500 132(26.4) 2(1.51) 20(15.15) 2(1.52) 44(33.33) 64(48.48)

Table 2. Mixed intestinal protozoa infection in human. 
  Species  No. positive (%)

Cyclospora cayetanensis & Cryptosporidium sp. 1(0.2)

Giardia intestinalis & Cryptosporidium sp.                                 6(1.2)

Entamoeba histolytica/dispar & Cryptosporidium sp.                  7(1.4)

 Entamoeba histolytica/dispar & Giardia intestinalis 10(2)

Blastocystis hominis & Giardia intestinalis 1(0.2)

Total 25(5)

The chi-square statistic is 15.5. The P-Value is 0.01. The result is considered significant at p < 

0.05.

Table 3. Single and mixed infection among 157 patients resided in 
two hospitals. 

Protozoa  No. positive (%)

Cyclospora cayetanensis 3(1.9)

Cryptosporidium sp. 34(21.65)

Blastocyst hominis 3(1.9)

Giardia intestinalis 61(38.85)

Entamoeba histolytica/dispar 81(51.6)

Table 4. Intestinal protozoa infection according to the age groups. 
 Age (Year) No. of samples No. positive  (%) 

 1-10 251 100 (39.84)

 11 - 20 50 12 (24)

 21 - 30 73 10 (13.7)

 > 30 126 35 (27.78)

 Total 500 157(31.4)

Calculated χ2  20.96

P value   < 0.01
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prepared in a test tube using 2 g of stool, then combined with Sheather's 
sugar solution (specific gravity~1.27) for microscopic examination at 
magnifications of x 40 and x 100.

Modified Ziehl-Neelsen acid-fast staining (Cold Kinyoun)
The Cold Kinyoun technique was performed as described by 

Henriksen & Pohlenz. It was observed under a microscope at magnifica-
tions of x 40 and x 100.

Statistical analysis
Data was analyzed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). 

Chi square test was used to evaluate the statistical significance between 
cases and different risk factors. P-value of < 0.05 was considered as sta-
tistically significant.

RESULTS

Out of 500 human stool samples, 157 (31.4%) were positive for 
intestinal protozoa. The infection rate was 35.97% in Child Hospital and 
15.28% in Yarmouk Hospital (P < 0.01, χ2 = 27). The prevalence of 
intestinal protozoa was showed in Table 1. Entamoeba histolytica/dispar 
had the highest rate of infection (48.48%) followed by G. intestinalis 
(33.33%), C. parvum (15.15%), B. hominis (1.52%) and C. cayetanensis 
(1.51%). Mixed infection was detected in 25 patients. The highest 
mixed infection was reported with both E. histolytica/dispar and G. 

intestinalis (2%) (Table 2). In both single and mixed infections, the 
highest rate of infection was caused by E. histolytica/dispar (81 cases, 
51.6%) followed by G. intestinalis (61 cases, 38.85%) (Table 3). 
Regarding the age groups, the infection rate was 39.84% in 1-10 years 
and 13.7% in 21 -30 years (Table 4). There was a significant difference 
(P < 0.01). The infection rate among males and females was 30.2% and 
33.16% respectively. The highest rate of infection was in the month of 
August (45.5%) and July (43.6%) and the lowest was during January 
(18.2%) and February (12.7%) (Figure 1). Out of 150 animal fecal sam-
ples, 87 (58%) were positive (Table 5). Cryptosporidium sp. and 
Giardia intestinalis were both detected in dogs and rats [4 (12.9%), 3 
(9.67%)]; [38(38%), 32(32%)] respectively. In cats, the positive cases of 
Cryptosporidium sp. was 6 (31.57%). For vegetables samples (n = 54), 
19 (35.18%) were contaminated with intestinal protozoa. Parsley had 
the highest rate of contamination (50%) followed by lettuce (33.33%) 
and basil (22.22%) (Table 6). Contamination of vegetables with E. his-
tolytica/dispar was (11.11%) followed by G. intestinalis and 
Cryptosporidium sp. with prevalent of 9.25% and 7.4% respectively.

DISCUSSION

Intestinal protozoal infection is one of the most dominant food and 
waterborne diseases worldwide. It is highly endemic in Iraq due to 
favorable climates and the unsanitary conditions that facilitate contami-
nation of food and water. In the present study, the overall prevalence 
was 31.4% which is lower than the previous published results conducted 
in Iraq (Al-Naemy, 2012, Mahdi and Ali, 2004). These variations may 
be attributed to differences in study area, as well as the methods used to 
detect the intestinal protozoan. The results showed a significant differ-
ence in infection rates between the two Hospitals. The higher infection 
rate in Child Hospital (35.79%) in comparison with Yarmouk Hospital 
(15.28%) could be due to variations in age groups. The infection rate 
was 39.84% in children < 10 year-old. Infection in young children is 
consistent with current knowledge, since those < 10 years age group 
have poorer hygienic habits and are more susceptible to enteric infec-
tions (Fletcher et al., 2014). It may also be associated with lower immu-
nity of the younger ages compared to older one. 

The present study revealed a high prevalence of E. histolytica/dis-
p a r  (48.48% ) f o l l o w e d b y G . i n t e s t i n a l i s  (33 .33% ) a n d 
Cryptosporidium sp. (15.16%). These findings confirmed the pattern of 
high risk infections of intestinal protozoa among the population particu-
larly in Baghdad city as shown by other studies (AL-Kubaisy, 2014). 
According to Alyousefi (1994), poor socioeconomic condition, low 
standard of sanitation and hygiene and lack of education contributed to 
the high prevalence of intestinal parasitosis (Alyousefi et al., 2011). The 
low prevalence of B. hominis and C. cayetanensis (1.5%) are due to its 
truant nature and usual low prevalence (Haileeyesus and Beyene, 2009). 
Despite controversies about their roles as a pathogen, they are usually 
used as an indicator of faecal contamination, and can raise suspicion to 

Table 5. Intestinal protozoa infections among animals.
 Species No. of  No. of  Cryptosporidium Giardia Blastocyst hominis Cyclospora 
  samples  positive sp. intestinalis No. (%) cayetanensis No. (%)
    (%)    No. (%) No. (%)

 Dog 31 8( 25.8) 4(12.9) 3(9.67) 1(3.22) -

 Cat 19 6(31.57) 6(31.57) - - -

 Rat  100 73(73) 38(38) 32(32) - 3(3)

 Total 150 87(58) 48(32) 35(23.33) 1(0.66) 3(2)

           - Not detected

Table 6. Intestinal protozoa recovered among vegetables.
Vegetables  No. of    No. of positive C. cayetanensis  Cryptosporidium G. intestinalis  E. histolytica/dispar  T.gondii
 samples  (%) No. (%)  sp. No. (%). No. (%) No. (%) No. (%)

Parsley  18 9( 50) 0 1(5.55) 4(22.22) 3(16.66) 1(5.55)

Lettuce  18 6(33.33) 1(5.55) 3(16.66) 1(5.55) 1(5.55) 0

Basil 18 4(22.22) 1(5.55) 0 0 2(11.11) 1(5.55)

Total 54 19(35.18) 2(3.7) 4(7.4) 5(9.25%) 6(11.11) 2( 3.7)

Figure 1. Human protozoal infection according to seasons in 2006
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exclude other recognized pathogens. The most dominant protozoa in 
this study were E. histolytica/dispar and G. intestinalis, and this is in 
line with the previous studies in Baghdad (AL-Kubaisy, 2014). 
Entamoeba histolytica/dispar cyst can survive in sewage and contami-
nated water for several months. Therefore, it is strongly believed that 
the intake of contaminated water, food and vegetables are the main 
sources of infection for amebiasis (Leung, 2014). 

The prevalence of Cryptosporidium sp. is widely differedt between 
studies depending on the geographic area. The rate of infection of 
Cryptosporidium in this study was lower than that reported by 
Abdulsadah (33.83%) (Abdulsadah et al., 2013), and higher than the 
others reported from Basrah city (9.7%) (Mahdi and Ali, 2004). 
Cryptosporidium infection rates are affected by many factors, including 
specimen size, diagnostic techniques, management systems, seasons, 
and geographic area (Al-Talib et al., 2014). Diagnosis of cryptosporid-
iosis is generally confirmed by identification of oocysts in stool, stain-
ing and preservation methods have been used to improve the sensitivity 
of tests. However, these do not identify the species, and show less sensi-
tivity, particularly with samples containing small numbers of oocysts 
(Tahvildar-Biderouni and Salehi, 2014). Previous studies have recom-
mended use of more than one stool sample to improve the detection of 
enteric protozoa (Fletcher, 2014, Mahdi and Ali, 2004). 

Mixed infection was detected in 25 patients (5%) and it constitutes 
15.9% of the total positive samples. Co-infection with multiple protozoa 
is commonly an indication of exposure to sources contaminated with 
animal and/or human excreta by different routes. A previous study 
reported an association between mixed protozoal infections and immu-
nocompromised patients with lower CD4+ cell counts (Idris et al., 
2010). In general, Iraqi are accustomed to drink tap water directly with-
out any sterilization or filtration and the supplied water is usually stored 
in water tanks before consumption. Protozoan (oo)cysts might easily 
contaminate water in the tanks due to improper covering or leaking, or 
due to insufficient chlorination.

In Baghdad, two types of piped water system are used, one chlori-
nated for indoor uses and the other for garden irrigation. Unfortunately, 
both pipe systems might have leakages that led to contamination. 
Fertilization of plants with human excreta or crop irrigation by unclean 
water could lead to contamination of vegetables with intestinal proto-
zoa. The results showed that the highest rate of intestinal protozoa was 
recorded in August at 45.5% and less in February at 12.7%, which could 
be attributed to differences in temperature, humidity and rainfall. In the 
summer season, there was an increase in the numbers of flies and cock-
roaches which might be contributed to the increase in intestinal protozoa 
(AL-Kubaisy, 2014). In Australia, the studies showed no associations 
between intestinal protozoa and seasonality or rainfall (Fletcher, 2014). 
The present study showed high rate of intestinal protozoa in rats (73%) 
which might be associated with the existence of rats in sewage water, 
and eventually served as the source of transmission of intestinal proto-
zoa to human. Cyclospora cayetanensis oocysts were detected in stool 
samples in 3 out of 157 patients. In this study, 3% of rats were passing 
Cyclospora-like oocysts, these findings were similar to previous study 
in Nepal by Sherchand and Cross, 2004 (Sherchand and Cross, 2004) 
where. chickens, dogs, monkeys and rats, were found to pass 
Cyclospora-like oocysts and thus considered as a significant risk factor 
(Sherchand and Cross, 2004). Both cats and dogs play a vital role in 
contamination of environment as they discharged (oo)cysts with feces 
which contaminate water, food and vegetables. Domestic pets can be 
infected with Cryptosporidium, and the oocysts have been isolated from 
the feces of domestic cats and dogs (Sotiriadou et al., 2013). Pets might 
take part in transmitting human giardiasis and cryptosporidiosis due to 
close contact with human beings. Cryptosporidium sp. from HIV 
patients were found to be matched with isolates from cats and dogs 
(Beser et al., 2015) and this confirm the zoonotic transmission from 
direct contact with infected animals or their feces or indirectly by drink-
ing contaminated water. Previous study showed that 50% of fecal 
smears of veterinarians, butchers, and animal breeders were positive for 
Cryptosporidium parvum; however, 14% of non-animal handlers were 
positive for Cryptosporidium parvum as well which is similar to devel-
oping countries (Mahdi and Ali, 2002). 

This study showed that parsley, lettuce and basil were contaminated 
with single or multiple intestinal protozoa, which confirmed that food-
borne transmission is feasible. The overall percentage of vegetables 
contaminated by protozoa was 35.18%, which was lower than the study 
conducted in Erbil (68%) by Louis and Khder (2014) (Louis and Khder, 
2014). The difference in percentages might be due to variations in 
socio-demographic factor. Vegetables are contaminated by many differ-
ent sources such as water used for irrigation, human excreta or animal 
fertilizers. Vegetables taken from local markets might be washed by 

contaminated water to keep it fresh. Most vegetables were placed on the 
ground in the market where it was exposed to dust, cockroaches and 
flies. It is well known that the flies and cockroaches act as mechanical 
vectors of pathogens transmission. Therefore, consumption of raw vege-
tables, particularly, those not properly washed have been the major route 
for transmission of intestinal protozoa. Finding of intestinal protozoa in 
vegetables refers to the fecal contamination from human or animal ori-
gin (Tefera et al., 2014). Parsley was found to be the most frequently 
contaminated (50%), followed by lettuce (33.33%) and basil (22.22%). 
The highest percentage of parsley contamination might be due to the 
presence of parsley throughout the year which make it more prone for 
contamination.

CONCLUSION

This study revealed that the high prevalence of intestinal protozoa 
in Baghdad is affected by seasonal variation with high infection rate 
among children < 10 year-old. Wild and domestic animals, as well as 
vegetables are important sources of infection to humans. Control of wild 
and domestic animal population, surveillance and regular investigation 
of the drinking water and vegetables, and the use of higher sensitive 
methods for diagnosis of (oo)cysts should be considered in the preven-
tion and control of intestinal protozoa. 
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