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 This study was carried out at Wasit Province / Iraq in cooperation with 

Fairouz Hospital/ unit of microbiology. Samples were collected from many 

places at Wasit province. It included 177 stool samples from Iraqi patients 

with diarrhea, and 30 healthy subjects as a control. The study was 

conducted during the period from October to December, 2021 to investigate 

the prevalence of intestinal parasites and bacteria. Only 54 stool sample 

were positive for E.histolytica and E.coli. The results showed that the 

percentage of parasitic infection among patients and control were 54 (30%) 

and 0 (0%) respectively, with significant differences. For the parasitic 

infection, the higher rate of infection was recorded for the group (1-10) 

years which reached 27.8%, while the lower was recorded for the group 

(60-70) years it reached 3.7% without significant differences. Regarding 

gender males rate was 72.3% and females rate was 27.8% in this study 

without significant differences. According to the residence, urban areas 

were reported 59.3% and rural areas were 40.7% without significant 

differences. Correlation between E.histolytica parasite infection and E.coli 

bacterial infection in patients group were that 100% and revealed 

significant differences. 
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1. INTRODUCTION 

In countries of endemicity, the human protozoan parasite Entamoeba histolytica has become a common 

resident of the large intestine, where it survives by feeding on dead cells and bacteria without causing harm 

to the host [1], [2]. However, for reasons not quite understood, E. histolytica transition to an invasive form 

and following invasion gives rise to amebic colitis with symptoms ranging from diarrhea, ameboma, and life-

threatening extraintestinal invasion to the liver [3], [4]. This suggests that changes in the gut environment 

may contribute to the pathogenesis of E. histolytica, leading to invasive amebiasis [5], [6]. 

 

Coinfection with pathogenic organisms, especially enteropathogenic bacteria, may be an important factor that 

contributes to alteration of normal enteric microbiota and immune regulation, enhancing the virulence of E. 

histolytica in disease pathogenesis [7], [8]. Epidemiological studies have reported frequent presence of 

enteropathogenic bacteria in coinfection with symptomatic intestinal amebic infection [9]. Under in vitro 

culture conditions, E. histolytica interaction with enteropathogenic bacteria for as little as 1 h enhanced 

parasite adherence and cysteine protease activity, with increased cytopathic activity [10]. Another study 

showed that short-term coculture (12 h) of a pathogenic Escherichia coli serotype with an E. histolytica strain 
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that had lost its capacity to produce amebic liver abscess (ALA) in hamsters restored parasite virulence by 

producing ALA [11]. Likewise, Entamoeba dispar strain ADO cultured under axenic conditions did not 

produce ALA, but when it was maintained in culture with microbiota from patients, it produced liver damage 

in hamsters similar to that produced by axenic E. histolytica [12]. 

 

The influence of bacteria on intestinal amebiasis has been observed in gnotobiotic athymic mice [13], in 

which the percentage of cecum colonization with E. histolytica strains HK-9 and NIH:200 increased when 

they interacted with E. coli or Clostridium perfringens. Similarly, in C3H/Hej mice, cecum damage produced 

by E. histolytica increased from 17% to 39% when parasites were cocultured with bacterial organisms [14]. 

Furthermore, innate host immune responses also play a key role in susceptibility to E. histolytica infection. 

In HT-29 cells, exposure to E. histolytica in the presence of E. coli DH5α resulted in a synergistic increase in 

the expression of interleukin 8 (IL-8), IL-1α, and granulocyte-macrophage colony-stimulating factor (GM-

CSF) [15]. 

 

2. Materials and Methods 

 

2.1 Samples collection 

This study was carried out in Fairouz Hospital in the city of Wasit province. This study included the collection 

of 177 feces samples, which were obtained from various areas in Wasit province during the period from the 

beginning of October, 2021 to the end of December, 2021. The stool samples were collected from diarrheal 

patients who attended Fairouz Hospital and some private laboratories in clean, airtight plastic bottles and 

examined directly. The following information was recorded on each sample, such as: name, age, gender, as 

well as the residence of patients. 

 

2.2 Isolation and identification of E.histolytica 

All stool specimens were examined under microscope after taking small amount on glass slide with normal 

saline and covered with cover slip to examined under 40x for trophozoite and cyst forms [16]. 

 

2.3 Isolation and identification of E.coli 

2.3.1 Culture 

The stool samples were cultured on MacConkey agar, eosin methylene blue and blood agar [17].  

 

2.4 Triple Sugar Iron (TSI) medium 

The TSI medium contains phenol-red reagent, ferrous sulfate, sodium thiosulfate (to detect the production of 

hydrogen sulfide gas) and three sugars glucose, lactose and sucrose, the concentration of glucose in the 

medium is 0.1 concentration of the other two sugars [18]. 

 

3. Results and Discussion 

The total number of samples were 177 feces samples collected from people with diarrhea who attended 

Fairouz Hospital in Wasit province, from those patients only 54 (30%) samples were positive for E.histolytica 

under microscope examination who showed trophozoite form, figure (1). 
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Figure 1. Trophozoite of E. hitolytica 

 

All E.histolytica samples were positive for E.coli (100%) bacteria test, in addition to 30 healthy people for 

the period from the beginning of October 2021 until the end of December 2021. E.coli was diagnosed based 

on morphological, culture and biochemical tests, where it appeared in the form of short gram-negative bacilli 

and fermented with lactose sugar on the MacConkey agar, colonies are circular, moist, smooth and of entire 

margin, colonies appear flat and pink, they are lactose fermenting colonies [17], while on the center of the 

eosin methylene blue it appeared green in color and Green Metallic sheen colonies are formed, which is a 

distinctive feature of Escherichia coli from the rest of the genera of the intestinal family, figure (2). 

 

 
Figure 2. Growth of E.coli bacteria on MacConkey and EMB culture media. 

 

While on blood agar colonies are big, circular, grey and moist, Beta (β) hemolytic colonies are formed [17] 

on TSI culture medium E.coli was able to ferment glucose, lactose and sucrose, with CO2 production, bubbles 

and cracks and even displacement of the environment are observed, the whole tube becomes acidic and the 

culture medium turns yellow [18] figure (3). 

 

 
(A)                                                                         (B) 

Figure 3. A: Growth of E.coli bacteria on Blood agar; B: E.coli bacteria results on TSI medium 

 

The study showed that the rate of infection with intestinal parasites was 30% among diarrheal cases for 

E.histolytica. and 0.0% among control subjects. The results of the statistical analysis showed that there is a 
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significant difference at the level (P ≤ 0.05) between the two groups as shown in Table (1). 

 

Table 1. Percentage of infection with intestinal parasites under study. 

Groups Number of Examined Samples Positive Samples No.(%) 
    

Diarrheal  Group 177 54 (30%) 
    

Control   Group 30 0 (0%) 
    

Total 200 54 (30%) 

Significant ** 

 

The study agreed with [19] who showed a difference in the infection rate, as the percentage of tissue-type 

amoeba infection was recorded at 24.85% in the city of Kirkuk. but it disagreed with [20], because they 

showed that the total infection rate with intestinal parasites was 13.64%. The incidence of infection in the 

current study is high compared to results of previous studies. The reason for the difference may be attributed 

to many reasons, the most important of which are the service and environmental situation, as well as public 

hygiene, attention to personal culture, and the difference in the standard of living and social. 

 

The stool examined samples were collected from different age groups, starting from one year to 70 years, and 

the results showed no significant difference at the probability level of 0.05 between infection rates and 

E.histolytica parasite, as the percentage was 27.8% for the age group (1-10) years old, which recorded the 

highest rate of infection, and the lowest percentage of infection in the age group (60-70) years, as it was 3.7% 

as shown in table (2). 

 

Table 2. Distribution of E.histolytica infection according to age groups. 

    P.value 
 

Age groups / Years Number of No. of E.histolytica  
 

 examined samples infection %  
 

1-10 45 15 (27.8%)  
 

    
 

11-20 20 9 (16.7%)  
 

     
 

21-30 33 10 (18.5%)  
 

    

P ≥ 0.05 

 

31-40 20 5 (9.3%) 
 

    
 

41-50 20 8 (14.8%)  
 

     
 

51-60 15 5 (9.2%)  
 

     
 

61-70 24 2 (3.7%)  
 

    
 

Total 177 54 (30%)  
 

     
 

Non-significant 
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Table (2) shows the total number of people examined and the infection rates for parasite according to the age 

groups under study. The total infection rate with E.histolytica was 30 %. It was found that the highest rate of 

infection with E.histolytica was within the age group (1-10) years, it reached 27.8 %, and the lowest infection 

rate was within the age group (61-70) years with a rate of 3.7 %. 

 

These data were in agreement with (37) in Turkey, who recorded that the age groups most exposed to infection 

with parasite are (1-14) years. And the study by [18] as they mentioned the same outcomes. Also [21] who 

concluded that amebiasis was a substantial burden on the overall health of the cohort children. But this study 

differed with what It was recorded [22] there findings alluded to the high prevalence of E. histolytica and 

other unidentified enteropathogens as major potential causes of pediatric AGE in hospitalized Lebanese 

children. This should drive us to widen our diagnostic panel by adopting new diagnostic techniques other 

than the routinely used ones (particularly specific for the pathogenic amoeba E. histolytica and for the 

unidentified enteropathogens), and to improve health services in this unfortunate area of the world where 

insanitary water supplies and lack of personal hygiene represent a major problem. The results of present study 

revealed that the males were 39 (72.2 %) and 15(27.8%) of the females with no significant differences as 

shown in table (3). 

 

Table 3. Distribution of E.histolytica infection according to the gender 

Gender Number of examined samples E.histolytica infection % 

   

Male 99 (55.93%) 39 (72.2%) 
   

Female 78 (44.07%) 15 (27.8%) 
   

Total 177 (100%) 54 (100 %) 
   

Non-significant 

 

The current study was compatible with [23] showed that the infection rate was higher in males as it is in 

females. And with [24] in the city of Kirkuk, where the rate of infection with Entamoeba histolytica among 

males was 61.26%, and in females it was 37.74%. But these did not agreed with the study of [25], [26], as 

each of them recorded a higher incidence of intestinal parasites in females than males. Also [27] showed that 

the rate of infection with stomach germs was higher in females compared to males,. Also, the study [28] 

showed that the infection rate of parasite was higher in females compared to the infection rate in males.  

 

Also according to the residence study was implicated in number of parasitic infection rate, patients were 

divided into two groups according to residence. Urban relation to infection was 59.3% out of the number of 

samples examined, while Rural relation to infection was 40.7%. The results of the statistical analysis showed 

that there were no significant differences (Table 4). 

 

Table 4. percentages of E.histolytica according to the residence. 

Residence Number of examined samples E.histolytica infection % 

Urban 95 (53.67%) 32 (59.3 %) 
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Rural 82 (46.33%) 22 (40.7%) 

   

Total 177 (100%) 54 (100%) 

Non-significant 

 

Our information was compatible to [29], It was recorded a high rate of amoebic dysentery infection in some 

villages of Baghdad. And [30] who mentioned the same outcomes. In [31] study one hundred and eighteen 

(41.8%) of the 282 rural subjects had anti - E. histolytica IgG antibodies. While [32] concluded that the 

progression of infection to invasive disease is contingent on the unique interplay between host and pathogen 

factors, such as the strength of host-immunity to overcome infection and inherent pathogenicity of the 

Entamoeba species. 

 

As a preventable illness, E. histolytica complications such as ALA impose a significant burden on the 

healthcare system. The last one result was to clarify the correlation between E.histolytica parasite infection 

and E.coli bacterial infection in patients group, outcomes were that 100% of parasite infection have the 

bacterial infection in this study, outcomes of statistical analysis revealed significant differences (Table 5). 

 

Table 5. Correlation between E.histolytica and E.coli infections 

Infection types No. (%) Correlation % 
   

Parasitic 54 (100%) 1 

Bacterial 54 (100%) 1 
   

Total 54 (100%) 1 

Very significant*** 

 

These information were compatible to [33] as they revealed that a number of differentially expressed genes 

encoding metabolic enzymes, ribosomal proteins, virulence factors and proteins related with cytoskeletal and 

vesicle trafficking were found. These results suggest that E. coli 055 has a nutritional role that strongly 

supports the amoebic growth, and is also able to modulate some biological activities related with amoebic 

virulence. But the percentage of samples positive for bacterial 14.83% of the all number of examined samples 

and the number of different infections with parasitic species was 12.44%, among the patients included in the 

study [34]. The study [35] showed that the incidence of Coliform bacteria, reaching 62.6%. 

 

4. References 

[1] Saurabh K, Nag VL, Dash S, Maurya AK, Hada V, Agrawal R, et al. Spectrum of parasitic infections in 

patients with diarrhoea attending a tertiary care hospital in Western Rajasthan, India. Journal of clinical and 

diagnostic research: JCDR. 2017;11(8):DC01. 

 

[2] Curval LG, Franca AdO, Fernandes HJ, Mendes RP, de Carvalho LR, Higa MG, et al. Prevalence of 

intestinal parasites among inmates in Midwest Brazil. PLoS One. 2017;12(9):e0182248. 

 

[3] Irusen E, Jackson T, Simjee A. Asymptomatic intestinal colonization by pathogenic Entamoeba histolytica 

in amebic liver abscess: prevalence, response to therapy, and pathogenic potential. Clinical infectious 

diseases. 1992;14(4):889-93. 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

5117 
 

[4] Atanabe K, Aoki T, Nagata N, Tanuma J, Kikuchi Y, Oka S, et al. Clinical significance of high anti-

entamoeba histolytica antibody titer in asymptomatic HIV-1-infected individuals. The Journal of infectious 

diseases. 2014;209(11):1801-7. 

 

[5] Moonah  SN,  Jiang  NM,  Petri  Jr  WA.  Host  immune  response  to  intestinal  amebiasis.  PLoS  

pathogens. 2013;9(8):e1003489. 

 

[6] Watanabe K, Gilchrist CA, Uddin MJ, Burgess SL, Abhyankar MM, Moonah SN, et al. Microbiome-

mediated neutrophil recruitment via CXCR2 and protection from amebic colitis. PLoS pathogens. 

2017;13(8):e1006513. 

 

[7] Burgess SL, Petri WA. The intestinal bacterial microbiome and E. histolytica infection. Current Tropical 

Medicine Reports. 2016;3(3):71-4. 

 

[8] Belkaid Y, Hand TW. Role of the microbiota in immunity and inflammation. Cell. 2014;157(1):121-41. 

 

[9] Ngobeni R, Samie A, Moonah S, Watanabe K, Petri Jr WA, Gilchrist C. Entamoeba species in South 

Africa: correlations with the host microbiome, parasite burdens, and first description of Entamoeba 

bangladeshi outside of Asia. The Journal of infectious diseases. 2017;216(12):1592-600. 

 

[10] Galván-Moroyoqui JM, Domínguez-Robles MDC, Franco E, Meza I. The interplay between Entamoeba 

and enteropathogenic bacteria modulates epithelial cell damage. PLoS neglected tropical diseases. 

2008;2(7):e266. 

 

[11] Wittner M, Rosenbaum R. Role of bacteria in modifying virulence of Entamoeba histolytica. Studies of 

amebae from axenic cultures. American Journal of Tropical Medicine and Hygiene. 1970;19(5):755-61. 

 

[12] Dolabella SS, Serrano-Luna J, Navarro-García F, Cerritos R, Ximénez C, Galván-Moroyoqui JM, et al. 

Amoebic liver abscess production by Entamoeba dispar. Annals of Hepatology. 2012;11(1):107-17. 

 

[13] Owen D. Gnotobiotic, athymic mice; a possible system for the study of the role of bacteria in human 

amoebiasis. Laboratory animals. 1990;24(4):353-7. 

 

[14] Houpt ER, Glembocki DJ, Obrig TG, Moskaluk CA, Lockhart LA, Wright RL, et al. The mouse model 

of amebic colitis reveals mouse strain susceptibility to infection and exacerbation of disease by CD4+ T cells. 

The Journal of Immunology. 2002;169(8):4496-503. 

 

[15] Kim JM, Jung HC, Im K-i, Song IS, Kim CY. Synergy between Entamoeba histolytica and Escherichia 

coli in the induction of cytokine gene expression in human colon epithelial cells. Parasitology research. 

1998;84(6):509-12. 

 

[16] Shetty N, Prabhu T. Evaluation of faecal preservation and staining methods in the diagnosis of acute 

amoebiasis and giardiasis. Journal of clinical pathology. 1988;41(6):694-9. 

 

[17] DuPont HL, Formal SB, Hornick RB, Snyder MJ, Libonati JP, Sheahan DG, et al. Pathogenesis of 

Escherichia coli diarrhea. New England Journal of Medicine. 1971;285(1):1-9. 

 



M. A. Ali and H. R. Flaaeih, 2022                                                                                 Teikyo Medical Journal 

 

5118 
 

[18] Hegazi MA, Patel TA, El-Deek BS. Prevalence and characters of Entamoeba histolytica infection in 

Saudi infants and children admitted with diarrhea at 2 main hospitals at South Jeddah: a re-emerging serious 

infection with unusual presentation. The Brazilian Journal of Infectious Diseases. 2013;17(1):32-40. 

 

[19] Ali OS, Mohammad SA, Salman YJ. Relationship between Entamoeba histolytica and Fecal 

Calprotectin in Patients with Gastroenteritis in Kirkuk City-Iraq. 

 

[20] Jaeffer HS. Prevalence of Gairdia lamblia and Entamoeba histolytic/Entamoeba dispare infections 

among Children in AL-Shulaa and AL-khadimya–Baghdad-Iraq. J Univ Anbar Pure Sci. 2011;5:6-10. 

 

[21] Haque R, Mondal D, Duggal P, Kabir M, Roy S, Farr BM, et al. Entamoeba histolytica infection in 

children and protection from subsequent amebiasis. Infection and immunity. 2006;74(2):904-9. 

 

[22] Salami A, Fakih H, Chakkour M, Salloum L, Bahmad HF, Ghssein G. Prevalence, risk factors and 

seasonal variations of different Enteropathogens in Lebanese hospitalized children with acute gastroenteritis. 

BMC pediatrics. 2019;19(1):1-10. 

 

[23] Valliani A, Khan F, Chagani B, Khuwaja AK, Majid S, Hashmi S, et al. Factors associated with 

Helicobacter pylori infection, results from a developing country-Pakistan. Asian Pacific Journal of Cancer 

Prevention. 2013;14(1):53-6. 

 

[24] Kadir MA, El-Yassin ST, Ali A. Detection of Entamoeba histolytica and Giardia lamblia in children 

with diarrhea in Tikrit city. Tikrit Journal of Pure Science. 2018;23(6):57-64. 

 

[25] Hamad NR, Ramzy IA. Epidemiology of Entamoeba histolytica among children in Erbil province, 

Kurdistan Region-Iraq. Journal of research in Biology. 2012;1:057-62. 

 

[26] Hammadi KA. Study for intestinal parasites among children in AL-mahmoudyia area/Baghdad province. 

hospital. 2012;3:15. 

 

[27] Alizadeh A, Ansari S, Ranjbar M, Shalmani H, Habibi I, Firouzi M, et al. Seroprevalence of Helicobacter 

pylori in Nahavand: a population-based study. EMHJ-Eastern Mediterranean Health Journal, 15 (1), 129-135, 

2009. 2009. 

 

[28] Zhu Y, Zhou X, Wu J, Su J, Zhang G. Risk factors and prevalence of Helicobacter pylori infection in 

persistent high incidence area of gastric carcinoma in Yangzhong city. Gastroenterology research and 

practice. 2014;2014. 

 

[29] Al-Hamdani F. Parasitic infection in rural areas around Baghdad city: MSc. Thesis, College of Medicine. 

Univ. Baghdad, 72pp; 1993. 

 

[30] Braga L, Gomes ML, Da Silva MW, Facanha Jr FE, Fiuza L, Mann BJ. Household epidemiology of 

Entamoeba histolytica infection in an urban community in northeastern Brazil. The American journal of 

tropical medicine and hygiene. 2001;65(4):268-71. 

 

[31] Alvarado-Esquivel C, Hernandez-Tinoco J, Sanchez-Anguiano LF. Seroepidemiology of Entamoeba 

histolytica infection in general population in rural Durango, Mexico. Journal of clinical medicine research. 

https://www.teikyomedicaljournal.com/


  ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

5119 
 

2015;7(6):435. 

 

[32] Tharmaratnam T, Kumanan T, Iskandar MA, D’Urzo K, Gopee-Ramanan P, Loganathan M, et al. 

Entamoeba histolytica and amoebic liver abscess in northern Sri Lanka: a public health problem. Tropical 

medicine and health. 2020;48(1):1-13. 

 

[33] Mendoza-Macías CL, Barrios-Ceballos MP, de la Peña LPC, Rangel-Serrano A, Anaya-Velázquez F, 

Mirelman D, et al. Entamoeba histolytica: effect on virulence, growth and gene expression in response to 

monoxenic culture with Escherichia coli 055. Experimental parasitology. 2009;121(2):167-74. 

 

[34] Sabry NN, Owaied YH, Mahmoud AJ, editors. Epidemiological Study of Common Bacterial and 

Parasitic Infections in Some Areas of Salah Al-Din Governorate, Iraq. IOP Conference Series: Earth and 

Environmental Science; 2021: IOP Publishing. 

 

[35] Al-Oebady MAH. Identification of E. coli O157: H7 in Intestinal and Urinary Tract Infection in 

Samawah City. J Babylon University/Pure Appl Sci. 2017;25(2):455-60. 


