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ABSTRACT 

Amoebic dysentery is a frequent infectious disease that is acquired by contaminated food 

and water carrying the infective stage of the parasite. Entamoeba histolytica is a parasite 

that has spread internationally as a generating growing illness and death in 

underdeveloped nations. The disease is considered more frequent in conditions were 

insufficient cleanliness and congested population is present. Although the first diagnostic 

methods of the parasite in infected patient is microscopy, it is not feasible to depend on 

this approach since it is not able to discriminate between amoebic forms that imitate this 

parasite. Thus, the requirement for a more advanced approach to offer accurate diagnosis 

of the parasite is important to represent the genuine frequency of the parasite. The present 

research includes the assessment of (220) fecal samples from children under (15 years) 

over the period of 1st December 2023 to 1st of February 2024. It involves microscopic 

inspection of fecal samples confirmation of diagnosis with two distinct Enzyme Linked 

Immunosorbent Assay test (ELISA) that catch E. histolytica/disbar and E. histolytica 

alone. Also, microscopic positive samples were submitted to nucleic acid identification 

of E. histolytic by Real Time-Polymerase Chain Reaction  (RT-PCR) The findings 

indicated that the proportion of microscopic positive samples were 93(42.27 %), with 

males representing (68.82 %) and females by (32.18 %). The most afflicted age group 

was between (1-5 years) with an infectivity rate (47.31 %). Most of the patients with 

amoebic dysentery (66.67 %) were dwelling in urban areas, while (33.33 %) were from 

rural areas. Regarding E. Histolytica /dispar stool antigen ELISA, this test was positive 

in (63.44 %) of a total of (93) microscopy positive specimens with sensitivity and 

specificity of (73.17 %) and (96.42 %) correspondingly. On the other hand, E. Histolytica 

specific ELISA test was positive in (25.81 %) out of (93) microscopy positive fecal 

samples with a sensitivity and specificity of (69.28 %) and (97.91 %), respectively. As 

far as RT-PCR is involved, E. histolytica nucleic acid was positive in (20.44 %) out of 

(93) microscopy positive fecal samples. In conclusion, microscopy positive Entamoeba 

complex is a crude mean of detection of Entamoeba complex and diagnosis and should 

always be validated using better means like ELISA or PCR. 
 

Keywords:  Entamoeba histolytica, Stool samples, ELISA, PCR 
  

Name:  Hasan Mohammed Qasim                       E-mail: hanin.m.maher@tu.edu.iq  
 

©2025 THIS IS AN OPEN ACCESS ARTICLE UNDER THE CC BY LICENSE 

http://creativecommons.org/licenses/by/4.0/ 

https://doi.org/10.25130/tjps.v30i2.1667
https://tjpsj.org/
mailto:hanin.m.maher@tu.edu.iq
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0005-4116-9413


Haneen Mohanad Maher 

2 

 البلمرةتفاعل  في عينات براز الأطفال في مدينة بغداد باستخدام    المتحولة الحالة للنسيجالكشف عن  تقييم  

 المتسلسل 
  حنين مهند ماهر

 العراق ، تكريت، قسم علوم الحياة، كلية العلوم جامعة تكريت
 

 الملخص 

للطفيلي. المتحولة الحالة    الطور المعديالأغذية والمياه الملوثة التي تؤوي    تناول  من خلالتتم الإصابة به  الزحار الأميبي هو مرض معد شائع  

منتشر على مستوى العالم ويسبب زيادة معدلات الإصابة بالأمراض والوفيات في البلدان    يطفيل  هو (  Entamoeba histolyticaج )ي للنس

ان  النامية، النظافة    كما  العالية  والكثافةعوامل سوء  ان   تزيد  السكانية  السيطرة عليه.من  المرض وصعوبة  أن    تشار  الرغم من    طريقة على 

التمييز بين   صعوبة  حيثالتشخيص الأولية للطفيل لدى المريض المصاب هي الفحص المجهري، إلا أنه لا يمكن الاعتماد على هذه الطريقة  

الشكل الأميبي الذي يحاكي هذا الطفيل وبالتالي، فإن الحاجة إلى طريقة أكثر تقدمًا لتوفير تشخيص دقيق للطفيلي أمر ضروري لتعكس  

  1خلال الفترة من    (عامًا  15)عينة براز من أطفال تقل أعمارهم عن    (220). تضمنت الدراسة الحالية فحص  يالانتشار الحقيقي للطفيل

 ـأصابتهم ب   لعينات البراز تأكيد تشخيص  ELISA  تقينةباستخدام    اختبارين  . تضمن الفحص المجهري 2024فبراير    1حتى    2023ديسمبر  

E. histolytic/disbar  و  E. histolytic alone .    لطفيليتم تقديم عينات مجهرية إيجابية للكشف عن الحمض النووي  E. histolytic    عبر

Real Time PCR  32.18)والإناث    (% 68.82)ذكور  بنسبة    (% 42.27)93  بلغت  أن نسبة العينات الإيجابية المجهرية  البيانات. أظهرت 

معظم المرضى الذين    (% 47.31)سنوات، وبلغت نسبة الإصابة بالمرض    5-1. وكانت الفئة العمرية الأكثر تأثراً هي الأطفال ما بين  (%

الأميبي   الزحار  من  الحضرية    (% 66.67)يعانون  المناطق  في  بـ    (% 33.33)يقيمون  يتعلق  فيما  النائية.  المناطق  من   .Eكانوا 

Histolytica /  مستضد البراز المتباينELISA   عينة مجهرية إيجابية مع حساسية    (93)من إجمالي     (% 63.44)كان هذا الاختبار إيجابيا في

 25.81)إيجابية في    E. Histolyticaالنوعية لـ    ELISAعلى التوالي. من ناحية أخرى، كانت مقايسة     (% 96.42)و  (% 73.17)ونوعية  

،  RT-PCRعلى التوالي. بقدر ما يتعلق الأمر بـ  (% 97.91)و   (% 69.28)سية ونوعيةعينة برازية إيجابية مع حسا  (93)من أصل  (%

إيجابية. في الختام، فإن الفحص المجهري    عينة برازية  (93)من أصل     (% 20.44)إيجابيًا في   E. Histolytica  لطفيلي كان الحمض النووي  

أو    ELISAالإيجابي لمركب المتحولة هو وسيلة بدائية للكشف عن مركب المتحولة ويجب تأكيد التشخيص دائمًا باستخدام طريقة متفوقة مثل  

PCR  . 

INTRODUCTION 

Amoebiasis is the term for Entamoeba histolytica 

infection, both with or without scientific signs and 

symptoms (1). Amoebiasis is one of the maximum 

unusual parasite international sicknesses (2, 3). Even 

though the parasite has unfolded over the sector, 

large occurrence quotes of more than (10 %) of the 

population were reported in some growing 

international locations (4-6). E. Histolytica is 

typically observed in humans and is greater popular 

in tropical and subtropical populations. When 

ingested, cysts from fecal infection may additionally 

contaminate meals and water (7, 8).  
The disease is considered as the second well-known 

motive of mortality from parasitic diseases(9). 

Although amoebiasis affects more than 500 million 

human beings yearly, signs and symptoms most 
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effective appear in (10 %) of instances (10). Human 

intestinal lumen can exist in six species of 

Entamoeba (E. histolytica, E. dispar, E. 

moshkovskii, E. polecki, E. coli, and E. hartmanni). 

The other species are believed to be nonpathogenic, 

however simple E. histolytica, it is absolutely 

related to medical effects in humans (11, 12). There are 

a multitude of medical signs and symptoms, which 

includes amoebic dysentery, asymptomatic 

colonization, and invasive extraintestinal 

amoebiasis—which are frequently manifested as 

liver abscesses—which can be introduced by way of 

E. histolytica. Invasive ailments declare the lives of 

100,000 human beings yearly, affecting around 50 

million people (13,14). Genetic distinctions have made 

it viable to split E. dispar and E. histolytica from 

one another. Despite sharing the same morphology, 

the genetic composition and mechanisms of action 

of the two protozoa are different. E. dispar 

colonizes the frame asymptomatically and does no 

longer need scientific remedy, but E. histolytica is 

invasive and can motivate situations including 

colitis and liver abscesses (15,16). The analysis of 

amoebic colitis calls for the presence of E. 

histolytica inside the stool or colonic mucosa of the 

patient. The use of microscopic parasite detection in 

stool for amoebiasis prognosis is insensitive and is 

not  differentiated among the invasive parasite E. 

histolytica and the commensal parasite E. dispar(17, 

18). Since microscopic inspection is not able to 

distinguish between these species, it is no longer 

needed to be used to diagnose amoebiasis. Sensitive 

and targeted molecular strategies that distinguish E. 

dispar from E. histolytica have evolved lately. 

These methods consist of the usage of stool sample 

lifestyles followed by way of isoenzyme evaluation, 

PCR to amplify amoebic DNA, and an enzyme-

linked immunosorbent check (ELISA) to pick out an 

E. histolytica antigen (19-21). 

To some distance, a huge range of molecular 

diagnostic assays, inclusive of serological 

techniques, have been used for amoeba 

immunodiagnosis. Complement fixation (CF), the 

amoebic gel diffusion, the indirect fluorescence 

assay (IFA), the enzyme linked-immunosorbent 

assay (ELISA), the oblique hemagglutination 

(IHA), and counter immuno-electrophoresis (CIE) 

are a number of these techniques. Real-time PCR 

has been shown to be the maximum touchy test for 

figuring out E. histolytica in feces when compared 

to the sensitivities of traditional nested PCR(22). 

Furthermore, E. dispar and E. histolytica in 

scientific samples may be diagnosed and 

differentiated using ELISA, which has been 

designed for this reason. These genetic methods 

have led to a reevaluation of the amoeba 

epidemiology in phrases of occurrence and 

morbidity, in particular in the ones located within 

excessive endemic rates (23-25). 

MATERIALS AND METHODS  

Feces samples had been accrued from 220 children 

below the age of (15) who were introduced to the 

Pediatric Hospital in Baghdad City due to signs and 

symptoms of diarrhea and/or stomach disenchanted 

during the present-day study, which lasted from 

January 12, 2023, to January 2, 2024. To further 

discover microscopy-superb samples utilizing DRG 

ELISA based antigen detection of E. histolytica / E. 

dispar, nice specimens were investigated regarding 

the use of TechLab E. histolytica II monoclonal 

ELISA primarily based antigen detection. Positive 

amoebic check samples had been submitted for PCR 

identity of the E. histolytica gene and DNA 

extraction . 

Stool samples were analyzed using a wet mount 

preparation to check for trophozoites and/or cysts of 

E. dispar and/or E. histolytica. There were two 

prepared slides for each sample. After adding a little 

amount of normal saline to one of the slides, the 

sample was well mixed with a wooden stick. Lugol's 

iodine (1 %), ordinary saline (0.9 %), and direct wet 

mount (90) made it possible to identify the parasite 

with precision. 
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The isolated DNA from E. histolytica positive 

antigen samples were amplified by PCR using an 

improved protocol. The amplification process was 

performed in an Italian-made Sacace 

Biotechnologies Sacycler qPCR thermal cycler. The 

Carboxyfluorescein FAM channel was chosen for 

gene detection in order to show the target DNA's 

propagation, and the apparatus was built and 

calibrated to carry out the amplification process 

under ideal circumstances . 

Statistical analysis: The statistical analysis was 

carried out using the analytical program Graph Pad 

Prism, and comparisons were done using tTest and 

Chi-square as needed. If the P value was less than 

(0.05), the data difference was deemed significant, 

and if it was more than (0.05), the data were deemed 

non-significant. 

RESULTS AND DISCUSSION 

Results 

To decide the prevalence of E. histolytica / E. dispar 

in children and babies with diarrhea, 220 stool 

specimens have been analyzed. The research 

protected each widespread microscope inspection 

and complex techniques to detect amoebic 

dysentery, which includes ELISA, which could 

perceive both E. histolytica and E. dispar alone. 

Additionally, high-quality cases diagnosed by using 

ELISA were established using RT PCR, which 

amplifies genomic DNA particular to E. histolytica. 

According to our results, 93 (42.27%) of the (220) 

stool samples that underwent microscopy and iodin 

coaching analysis (Table 1) examined high quality 

for E. Histolytica/E. Dispar cysts and trophozoites, 

while the remaining 127 (57.73 %) examined poor 

for amoebia as in Table (1). The trophozoite stage 

of the numerous amoebic form levels become 

observed to have the most important percentage 

(65.59 %), followed through the cystic and 

trophozoite ranges (25.88 %), while the cystic shape 

represented (8.60 %), as (Table 2) illustrates. 
 

Table 1: The proportion of positive to negative 

specimens for E. dispar/E. histolytica. 

E. histolytica / dispar  No.  % 

Positive  93  42.27 

Negative  127  57.73 

Total  220  100.00 

 

Table 2: Microscopic Phases of E. dispar / E. histolytica 

in positive specimens. 

Amoebic stages  No. positive  Positive % 

Trophozoite  61  65.59 

Trophozoite and cyst  24  25.88 

Cyst  8  8.60 

Total  93  100.00 

 

Table (3) suggests that 64 children (82 %) had a 

higher incidence of E. histolytica / E. dispar 

contamination than (29) girls (31.18 %). The 

statistical analysis, which used chi-square (X2), 

found out a huge distinction between the genders 

with (P=0.013). 
 

Table (3): Distribution of gender in E. histolytica and E. dispar. 

Gender distribution distribution No. No. positive Positive % P value 

Male 126 64 68.82 0.013 

Female 94 29 31.18  

 

According to Table (4), the bulk of amoebiasis 

patients (66.67 %) were city dwellers, with the 

remaining individuals (33.33 %) being from rural 

areas. When (P=0.047) was applied with Chisquare 

(X2), the yield was dramatically altered.

 

Table 4: Distribution of E. histolytica and E. dispar according to residents. 

infection residency No. examined No. Positive Positive % P value 

Urban 141 62 43.97  

Rural 79 31 39.24 0.047 
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Table (5) exhibited the percentage of positive 

specimens that were tested with E. histolytica / E. 

dispar ELISA, as these samples were microscopy 

positive and further confirmed with DRG ELISA. 

Out of (93) stool specimens, 59(63.44 %) were 

positive, while the remaining specimens 

34(36.56%) were negative despite tested positive by 

microscopy. The DRG stool ELISA revealed 

sensitivity and specificity (73.17 % and 96.42 %) 

respectively and predictive value of (98.97 %)    
 

Table 5: E. histolytica and E. dispar antigen found 

in stool samples using DRG ELISA. 

DRG ELISA 

E. histolytica/ dispar 
No. % 

Positive  59 63.44 

Negative  34 36.56 

Total  93 100.00 

Sensitivity  Sensitivity  

Specificity  96.42%  

Predictive value 98.97%  

 

The cutting-edge end result established that every 

specimen had superb microscopy consequences and 

have been submitted for amoebic DNA genetic 

extraction and in addition to the amplification of the 

E. histolytica particular gene utilizing Tech-Lab 

ELISAs as well as DRG. Table 6 and Figure 1 show 

that of the 93 specimens that exceeded microscopy 

best, 19 (20.44 %) tested effective for the E. 

histolytica genome by way of RT PCR, while the 

ultimate 74(79.50 6 %) had no detectable E. 

histolytica DNA. The RT PCR device's FAM 

channel became used for the amplification method 

with the intention to pick out amoebic DNA. 

Table 6: RT PCR amplification for the identification of 

the E. histolytica gene in fecal specimens. 

RT PCR for E. Histolytica No. % 

Positive  19 20.43 

Negative  74 79.57 

Total  24 100.00 

Sensitivity  74.22%  

Specificity  96.74%  

Predictive value  96.91%  

 

 

Fig. 1: RT- PCR amplification of E. histolytica gene on 

FAM channel. 
 

Our results revealed that different methods of 

diagnosis of patient’s infected with amoebiasis 

could have a variable result as shown in Table (7). 

Microscopy positive E. histolytica/dispar were 

(42.27 %), DRG ELISA for E. histolytica/ E. dispar 

positive result were (63.44 %), while TechLab 

ELISA has produced (25.81 %) positive E. 

histolytica. On the other hand, RT PCR results were 

only (20.44 %). Chi-square analysis was applied and 

yielded significant difference the method of 

diagnosis with (P=<0.0001).

Table 7: Comparison of different techniques for E. histolytica diagnostic. 

Examination method Total No. +ve % −ve % P value 

Microscopy wet mount 220 93 42.27 127 57.73  

DRG E. Histolytica / E. dispar stool antigen 93 59 63.44 34 36.56 <0.0001 

TechLab E. Histolytica II stool antigen 93 24 25.81 69 74.19  

RT PCR for E. histolytica 93 19 20.44 74 79.56  

 

Discussion 

The current studies used microscopy to detect the 

presence of E. histolytica/ dispar in stool samples 

from children underneath the age of (15). Following 

an ELISA test that identified both E. histolytica and 

E. dispar, the specimens were transferred to an 
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ELISA that most effective diagnosed E. histolytica 

in stool samples if the check ended in an 

advantageous result. It also established that the 

DNA specific to E. histolytica became a gift within 

the superb pattern from those microscopies . 

It is clear that (42.27 %) of the (220) stool 

specimens have been microscopically positive. This 

end result is in line with Uslu et al., who tested that 

stool specimens assessed by using trichrome 

staining had a (31.1 %) presence price of E. 

histolytica/ dispar. Our outcomes, however, 

struggle with a study by means of Das et al. This 

observed that stool samples from handiest three. (17 

%) of tested patients were microscopy-positive and 

that stool samples from numerous indicated the 

presence of E. histolytica/ dispar(26). It is also 

different from what isconducted in Malaysia with 

the aid of Ngui et al. 2012, who discovered that 

(17.6 %) of the samples exhibited amoebic shape 

which changed into microscopy-wonderful. 

Furthermore, previous studies have proven a high-

quality prevalence of Entamoeba contamination in 

rural areas, with rates varying among (9.4 %) and 

(21.0 %) (11, 27).  

Because amebiasis microscopy detection by and 

large depends on man or woman expertise, there can 

be discrepancies within the facts displayed above. 

As an end result, there can be fake advantageous or 

even fake poor reviews of the amoebic shape, and 

no precise facts can be produced through 

microscopic exam. Furthermore, when you consider 

that only a tiny portion of the stool material may be 

utilized, most preparation tactics for microscopic 

detection do not cover the complete specimen, even 

supposing large volumes of s may want to cowl 

more types of stools of the parasite. Nevertheless, 

although being on hand in many healthcare settings, 

microscopy nonetheless lacks the required 

sensitivity and from time-to-time specificity (28-30). 

As it cannot distinguish between great amoebic 

species based totally on morphological tendencies, 

most medical facilities offer microscopy to resource 

within the identity of the amoebic shape; but it does 

require a positive level of knowledge, and similar 

affirmation of an acceptable result is essential to 

permit correct occurrence of the parasite and 

represent the authentic photograph of ailment 

occurrence (31). 

This is consistent with the results of Al-Damerchi et 

al. 2016, who tested that the sensitivity and 

specificity of microscopic examination had been 

(ninety-one, 44, and 61 %), respectively, and that 

the accuracy of wet mount turned into (60 %). 

Research on antigen detection and microscopic 

inspection have shown that ELISA and PCR-based 

totally antigen detection strategies are more 

sensitive and specific than microscopy within the 

identification of Entamoeba species (32, 33). This is 

constant with the findings of these research. 

Therefore, reference labs must offer a higher 

technique than microscopy to detect parasites, and 

identity of the parasite must now not rely upon 

microscopic detection . 

In terms of age distribution, the observer's 

conclusions confirm that youngsters less than 5 had 

the very best infection fee. These effects agree with 

the ones of Hamza et al 2021. [who pronounced a 

comparable infection occurrence in patients less 

than five years of age(15). It does, however, go 

counter to a have a look at by using Flaih et al who 

discovered an extra contamination price inside the 

age variety of five to fourteen (5-14). Additionally, 

the examiner via Ngui et al. discovered that 

contamination charges differed by age category, 

with person prices (23.9 %) being more than the 

ones of children (15.3 %) (34, 35) . 

Aside from the core ELISA idea used within the 

assessment, which would possibly show versions in 

specificity and sensitivity(36), the fundamental 

purpose of stool antigen ELISA is to cap either E. 

histolytica/ dispar or E. histolytica by myself so that 

it is to stumble on the presence of any amoebic. 

There should be extremely good specificity in both 

situations. Disparate, moshkoviskii, and 

hitolytica(36,37) are the 3 Entamoeba species which 

can most be effectively identified by means of 
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microscopy, in assessment to the previous. The 

ELISA used to perceive E. histolytica/ The test for 

detecting may additionally have a decrease 

specificity fee considering it as handiest and able to 

be detected out of the (3 species). Furthermore, in 

order for the package to discover the presence of 

amoebic antigen inside the specimens underneath 

examination, it must have a selected load of the 

parasite; in any other case, incorrect or inadequate 

pattern reconstitution would possibly provide a fake 

bad end result (38, 39). Furthermore, fake superb or 

fake negative consequences are viable because the 

ELISA approach necessitates that trained laboratory 

group of workers adhere to the ELSA protocol. 

Technicians lacking understanding may extensively 

contribute to the quantity of fake data accrued by 

using ELISA(40-42). Furthermore, the antibody coat 

in each ELISA kit reacts to a particular goal; 

accordingly, fake negative findings could be 

generated if the antigen degree in the sample 

became below what can be detected. Because of 

this, an ELISA test has sure negative aspects despite 

its credible specificity and reliability, which 

includes the ability for infection from incorrect 

nicely washing strategies, errors within the addition 

of reagents, sample dilution, and contamination of 

wells with samples from other wells as a result of 

subpar technique (43-45) . 

There are a number of factors that may contribute to 

the high frequency of E. histolytica, including poor 

hygiene, tainted food and water, and direct 

transmission. Additionally, environmental, 

economic, and social reasons as well as 

malnutrition, dramatically increase children's 

vulnerability to Entamoeba histolytica. Lack of 

sanitary restrooms are a contributor to this 

situation(26, 46). The results of the current study differ 

from those of previous studies, which may be 

attributable to differences in the effectiveness of the 

sewer system, personal hygiene, population density, 

geographic location, the number of tested samples, 

the length of the study, living habits, and ages (47). 

Parasite from liquid stool is more readily extracted 

in the process of DNA extraction of parasite genome 

than semisolid stool and consequently less parasites 

will be obtained in the extraction process from those 

with semisolid ones. Another factor that may affect 

the PCR result is contamination of the reagents 

dedicated for PCR amplification or inadequate 

experience in the flow of the PCR steps can 

significantly alter the result interpretation and 

generate false data (48-50). 

The PCR is considered a gold standard confirmatory 

method and it ranks superior to other techniques as 

it has the height specificity and sensitivity and the 

methods is labor intensive with limited time for 

generating the results with high accuracy and 

accendibility. Although this method is specific and 

sensitive still it has some sophisticated requirements 

like, PCR machine which is fairly expensive, 

extraction device and kits, specific primers to 

amplify the target genome, skilled laboratory staff 

to apply the master mix for the reaction and 

programming the thermocycler, in addition, data 

interpretation does require experts' personnel to 

approve the data (51, 52). These factors are not 

abundant and not easily accessible so most of the 

reports are prone to personal judgement to decide 

whether the specimen positive for amoebic form or 

neglected as negative sample. 

CONCLUSION 

The common diagnostic tool in the health sector 

relies on microscopic examination and this method 

is not satisfactory as it cannot discriminate between 

pathogenic and nonpathogenic amoebas. Since PCR 

era is a gold standard method with high specificity 

and sensitivity, it could be used to assist in 

genetically differentiating between numerous 

species of amoebas. PCR era is commonly utilized 

in Iraqi hospitals. 
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