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ABSTRACT 
A hospital based, cross sectional study this was 

carried out at the period between the beginning of June 

2020 to the end of September 2021. A total of 600 child 

Suffering from chronic diarrhea were examined. The co-

ex istence of mixed infect ion of  Cryptosporidium 

Parvum with others intestinal parasitic protozoan 

parasites as an etiology of chronic diarrhea was the aim of 

this study, Cryptosporidium Parvum, Entamoeba histolytica, 

Giardia lambilia was found to be the more common 

parasites as a cause of chronic diarrhea among children 

under five years, stool samples were collected form 

children who lived in some places of  Mosul city which 

is divided into two sides as a result of the passage of the 

Tigris River from the center, a total of 400 (66.6%) positive 

cases were recorded, the highest infectious rate was found 

at the Right side of Mosul city 230 (38.3%) cases while the 

rest 170 (28.3%) cases was recorded in Left side. Direct 

slide preparation method with a Modified Zeihl Neelsen, 

c u l t i v a t i o n  o f  Protozoal parasites  by using special 

media and ELISA method for stool samples were used to 

perform the diagnosis of infection of Cryptosporidium 

Parvum, Entamoeba histolytica and Giardia lambilia that 

was to be found in 130 (21.6%),150(25%),120(20%), 

respectively, The co-ex istence of mixed infect ion of 

Cryptosporidium Parvum with Entamoeba histolytica was 

recorded in 30 (5%)cases while with Giardia lambilia was 

found in 24(4%)cases these study also recorded the 

presence of mixed infection between Entamoeba histolytica 

and Giardia lambilia in 12(2%) cases. 
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I. INTRODUCTION 
 

Most but not all cases of Chronic diarrhea are 

due to the presence of multiple pathogens the effect of 

these etiologies on each other’s may be synergistic or 

antagonistic. The co-existence of these agents have a 

medical importance as a cause of high morbidity and 

mortality, Chronic diarrhea as diarrheal illness which 

lasted more than 14 days, (1). Extensive efforts have 

been made to identify specific pathogens or others 

factors that might contribute to diarrhea extended 

beyond 14 days. Gastrointestinal infection due to 

parasites is a very common in developing countries and 

wide spread all over the world as a cause of Acute and 

Chronic diarrhea, they are the cause of morbidity (2). 

Their prevalence, however varies considerably in 

different population groups, and is generally considered 

to be higher in tropical and subtropical countries, 

especially in lower socioeconomic groups (3).  

Cryptosporidium Parvum is a unicellular 

protozoan parasite and a common cause of Chronic 

diarrhea and malnutrition in children, it belongs to the 

phylum Apicomplexa, which is colonizing the digestive 

system of various hosts, including humans and animals, 

Cryptosporidiosis is spreading globally (4, 5, 6, 7). And 

in the elderly people may be severe and life-threatening 

infections, especially people with incompetent immunity 

(8,9) depending on the strain of the parasite and the 

location of infection the spread of parasites are 

widespread all over the world, particularly in third world 

countries and poor areas suffering from malnutrition 

(9,10,11,12) the parasite Live in small intestines of 

human and animals. The inactive phase of the parasite is 

called Oocyst and it is released into the feces of humans 

and infected animals (13) Cryptosporidium parvum with 

a size of about (4-5) micron smaller than the red blood 

cells, so researchers have been interested in this parasite 

recently because the widespread and it's easily 

transmitted through contaminated water and food or by 

insects to humans (14) Malnourished children with 

Cryptosporidiosis are considered to be at higher risk 

factors with mortality rate about 9% of children deaths 

worldwide and Cryptosporidium parvum is considered 

as one of the causes of chronic diarrhea in children that 

lead to death (15,16).  

Amoebiasis, it is a major health problem with 

prevalence worldwide varies from 5 to 81% (17) 

Entamoeba histolytica as a cause of amoebiasis found in 

two stages, cyst and trophozoite that colonize the large 

intestine and when carried down to the bowel they 

developed in to thick walled cyst stage (2).The invasion 

of the intestinal wall by trophozoites cause necrosis with 

minimal tissue reaction, the tropical under mind ulcer 

which result occur in more often in the cecum and 

ascending colon , vascular involvement and infarction is 

thought to cause more sever transmitted lesion which 

may progress to peritonitis.  
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Giardia lambilia is found also in two forms, the 

trophozoite and the cyst, the motile binucleate 

trophozoite is found in the lumen of upper small 

intestine, close to or on microvillus border of the 

epithelium (18). Giardia lambilia cause alteration in 

small intestine villus, height, crypt depth, microvillus 

height, and brush border surface area is associated with 

increased electrolyte proliferation and migration and 

reduce disaccharide activity and absorption of 

electrolytes and nutrient. (19,20). 

 

II. MATERIALS AND METHODS 
 

 600 fecal samples were collected from children 

under five years of age and both sexes which suffering 

from chronic diarrhea, the parents of the children were 

given clean and numbered plastic bottles to collect 

samples with the age and gender of each child, the date 

of collection of the sample, and the residence, the 

samples were transferred in clean plastic containers to 

the graduate laboratory / College of Education for Girls / 

Department of Life Sciences for the necessary laboratory 

tests. 

Single fresh stool specimen was examined 

visually for the presence of blood, pus, and mucus, its 

consistency was determined, this carried out by mixing a 

flecks of stool from the tip of wooden applicator within 

one drop of Lugol`s iodine solution on a glass slide, the 

sample was examined to determine the presence of 

protozoal cysts and trophozoites of Entamoeba 

histolytica and Giardia lambilia. 

Also the following tests was performed on stool 

samples:    

1- Cryptosporidium parvum examination:  

  The detection of Cryptosporidium parvum 

carried out using a modified Ziehl-Neelson Procedure 

(21):  

1- Fecal smear was made and fixed with 95% ethanol 

for 1-5 minutes. 

2- The slide was stained with carbol-fuchsin (Ziehl-

fuchsin) for 15-20 minutes. 

3- The slide was rinsed with tap water. 

4- The slide was covered with 5% H2SO4 for 30 

second. 

5- The slide was washed with tap water. 

6- Malachite green solution were added for 3 minutes. 

7- Examination was done using low power 100X then 

turned in to oil immersion 1000X of light microscope  

2- ELISA method for fecal specimen:  

Enzyme-linked immunosorbent Assay (ELISA) 

method used the direct method of investigating the 

Cryptosporidium parvum antigen in the stool sample, 

one gram of feces was mixed into 15 ml of saline 

solution 85% then filtered the suspension through 

medical gauze 4 layers to remove large particles and 

then placed in the centrifuge at a speed / 1000 minutes 

for 10 minutes and was kept at temperature -20 until use, 

the holes in the microplate of the Eliza examination are 

coated with the high purity antibodies of the 

Cryptosporidium parvum parasite, which is associated 

with the antigen if it is detected in Stool sample After 

incubation, the sample is washed to remove excess 

antibody-related antibodies and a monolithic antibody 

associated with HRP-conjugated, which is specifically 

identified as Cryptosporidium parvum antigen, is added, 

followed by a second incubation period during which an 

immune compound is formed. (Cryptosporidium parvum 

antibody - with Cryptosporidium parvum antibody – 

antibody) associated with HRP if Cryptosporidium 

parvum antigen is present in the test sample. By drilling 

with the reaction position solution and then measured in 

the spectroscopic reading device (Reader) where the 

enzymatic activity of the antibody associated with 

Cryptosporidium parvum proteins on the wall of each 

hole is proportional to the amount of Cryptosporidium 

parvum antigen in the test sample. 

3- Parasite Cultivation: 

 The method of parasites cultivation in the 

laboratory by using special culture media is important 

research technique in the diagnosis of parasites. 

Therefore, two prepared culture media imported from 

the Indian company HI media Laboratories was used for 

the cultivating parasites it consists of the following 

ingredient as shows in Table 1 and 2 

  

Table 1. Ingredients for culture media 

g/l INGREDIANTS 

272.0 Liver infusion  

5.5 Protease peptone 

3.0 Sodium Beta – glycerophopsphate 

2.7 Sodium chloride 

11.0 Agar 

 

Table 2. Ingredients for culture media 

g/l INGREDIANTS 

10.0 HiVeg infusion 

5.5 HiVeg peptone 

3.0 Sodium Beta – glycerophopsphate 

2.7 Sodium chloride 

11.0 Agar 

       

Cultures were prepared in the laboratory by 

dissolving 33 gram of powder in 1000 ml of distilled 

water and mixed using the magnetic stirrer therefore it 

distributed on test tubes with a strong cover and sterilize 

the medium by using Autoclave at 121C and pressure at 

15 Ibs for 15 minutes. 

The tubes were put transversely to become 

solid, and about half of the surface was covered with 

sterile and diluted horse serum in a ratio of 1: 6 with a 

solution of PBS added to the middle 5 loop full of sterile 

rice flour that sterilize previously in the oven for one 

hour at a degree of 161 ° C. 

 These tubes were infected by adding 0.5 ml 

of the suspension containing the parasite and incubated 

for 24 hours at 37 ° C. The tubes were examined daily to 
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note the growth of the protozoal parasite by making 

stained smears and examined under oil emersion (22)  

Figure 1. 

 

III. RESULTS AND DISCUSSION 
 

Microscopic examination methods are one of 

the most approved methods in diagnosing parasite 

infection through the results that shows a difference in 

the efficiency of the microscopic diagnostic techniques 

used here Table 3, the Oocysts of Cryptosporidium 

parvum were seen in stained samples by Modified Zeihl 

Neelsen (23) in circular or oval shapes, the Oocysts 

appeared in the form of red granules and have a dark 

wall and surrounded by a white halo Figure 2. 

 

Table 3. Efficacy of techniques used in the diagnosis  

Efficacy (%) -ve cases +ve cases Method 

25 450 150 Direct slide method 

21.6 470 130 Modified Zeihl Neelsen stain 

40 160 240 Eliza for stool sample 

 

Through table 3 the number of cases of 

Cryptosporidium parvum in children under five years of 

age and according to the methods used in the diagnosis 

and we find the highest infection rate was in the Eliza 

method using stool samples and reached (40%)  Figures 

3&4  and then the with Modified Zeihl Neelsen stain, 

which reached( 21.6)% and the method of Direct slide 

method was the percentage which is (25%) Figures 5&6 

Therefore, the most important diagnostic techniques are 

the Eliza method using stool samples to diagnose 

Cryptosporidium parvum. 

The results are agreed with the study carried out 

by Younis (2021)(24) through which he used several 

methods of diagnosis parasites in Nineveh province the 

total incidence was (48%) and when compared the 

results showed the most efficient method is staining by 

Modified Zeihl Neelsen stain at (35% ), followed by 

floatation method (30%) and iodine stain method 5.55%. 

and also The current study is agreed with a study 

(Salman et al., 2015)(25) which studied 780 fecal 

samples in five areas of Kirkuk province with an 

intestinal parasite infection rate of (37.56%) and the 

highest rate of Cryptosporidium parvum parasites at 

16.28%, followed by Entamoeba histolytica at 10.12%. 

As shows in Table (4) the results of 

microscopic examination using Modified Zeihl Neelsen 

stain had a total infection rate of 21.6 and the highest 

infection rate was in the right side at 38.3% and the 

lowest infection rate was 28.3% in the left side. The 

results of the study are agreed with the study of 

(Tamomh et al., 2021)(26) in Sudan, where recorded a 

27.1% infection rate after he collected 250 stool samples 

from outpatients of  Kosti Hospital and used Modified 

Zeihl Neelsen stain method in the parasitic diagnosis and 

confirmed a high prevalence among children who use 

water sources with tape water for drinking and disagreed 

with the study of (Jarad, 2020)(27) who recorded 51.4%  

using the Modified Zeihl Neelsen in stool samples in 

Diwaniyah province.   

 

Table 4. infection rates according to the place of residence 

Rate of infection(%) -ve cases +ve cases Total cases Residence 

38.3 70 230 300 Right side 

28.3 130 170 300 Left side 

66.6 200 400 600 Total 

 

  Vitaliano (2008) recorded a 29.6% infection 

rate in Peru, and the incidence rate in people with HIV 

was 11.5% in Isfahan 35.9% in Mashhad (IZADI, 

2020)(28). Since 2000, laboratory-confirmed cases have 

been reported with annual infection rates in Canada 

estimated at 35,092 (29) The highest incidence of 

Cryptosporidiosis in Canada's Arctic . 

We conclude from the current study and 

previous studies that the high percentage and risk factors 

on the health of children in the province and the 

widespread spread of parasites due to many reasons 

including drinking of contaminated water and raising 

animals close to residential areas, pollution caused by 

the lack of proper sanitation and the use of animal waste 

to fertilize vegetables and direct contact with animals are 

an important source of transport of parasite (30) 

As shows in table 5, the results record the 

overall rate of infection with different types of protozoal 

intestinal parasites was (66.6%) more of these infections 

were single Cryptosporidium parvum parasites (21.6%) 

Entamoeba histolytica (25%) Figure 5 and Giardia 

lambilia (20%) Figure 6. Mixed Infection with two 

etiologies were found in 66 cases (11%) out of 400 

infant and young children mixed Cryptosporidium 

parvum and Entamoeba histolytica was accounted in 

(5%) while mixed Cryptosporidium parvum and Giardia 

lambilia was (4%) and mixed Entamoeba histolytica and 

Giardia lambilia reached (2%). 
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Mixed or Co-existence infection suggest the 

possibility that the same type of synergism relationship 

can exist between special groups of parasites a damage 

done by the enteropathogens to the lining of the 

intestinal wall with associated functional and chemical 

changes may alter the local environment making it a 

suitable ecology for any a variety pathogenic parasites. 

Several factors play a role like the nature and the number 

of organism present, the host age, nutritional status and 

susceptibility to invader (3). 

 

Table 5. Type of infections in the stool.

Parasites +ve cases % 

Single parasitic infection 

Cryptosporidium parvum  130 21.6 

Entamoeba histolytica  150 25 

Giardia lambilia 120 20 

Total 400 66.6 

Co-existence of parasitic infection 

Cryptosporidium parvum & Entamoeba histolytica 30 5 

Cryptosporidium parvum & Giardia lambilia 24 4 

Entamoeba histolytica & Giardia lambilia 12 2 

Total 66 11 

 

 

  
Figure 1: Culture media of Protozoal Parasites Figure 2: Cryptosporidium parvum Oocyst in stool 

sample stained by Modified Zeihl Neelsen stain 1000X 

 

  
Figure 3. Results of stool examination by ELISA 

method 

Figure 4. Results of stool examination by ELISA 

Method 
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Figure 5. Trophozoites of Entamoeba histolytica 

stained by iodine 1000X 

Figure 6. Trophozoites of Giardia lambilia stained by 

iodine 1000X 
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