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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Amoebic dysentery is a common infectious 

disease that is acquired through contaminated food and water 
harboring the infective stage of the parasite. Entamoeba 
histolytica is a parasite that is spread globally causing increasing 
morbidity and mortality in developing countries.

Objectives: To Identify the infection of Entamoeba histolytica 
by PCR and other lab methods among patients attending Kirkuk 
hospitals. Methods: The current study involved the examination 
of 220 fecal specimens from children under 15 years during the 
period of 1st January 2023 until 5th of June 2023. It involved 
microscopic examination of fecal samples confirmation of 
diagnosis with two different ELISA tests that capture E. 
histolytic. Also, microscopic positive samples were submitted 
to nucleic acid detection of E. histolytic via Real-Time PCR.

Results: The percentage of positive specimens that were 
tested with E. histolytica / dispar ELISA (DRG ELISA), out 
of 93 stool specimens, 59(63.44%) were positive, while the 
remaining specimens 34(36.56%) were negative despite being 
tested positive by microscopy. The DRG stool ELISA revealed 
sensitivity and specificity (69.28 % and 97.91 %) respectively 
and a predictive value of (97 %). The sample that was the 
positive result with DRG ELISA was discriminated via Tech 
Lab E. histolytica ELISA which detects the presence of only 
E. histolytica alone in fecal samples. Out of 93 examined 
specimens, only 24(25.81%) were positive while the remaining 
69(74.19%) were negative. DRG ELISA for E. histolytica/
dispar positive results were 63.44%, while TechLab ELISA 
has produced 25.81% positive E. histolytica. Whereases, RT 
PCR results were only 20.44%. Qi square analysis was applied 
and yielded a significant difference v=between the method of 
diagnosis with P=<0.0001.

Conclusion: Microscopy-positive Entamoeba complex is 
a primitive means of detection of Entamoeba complex and 
diagnosis should always be confirmed with superior method 
like ELISA or PCR.

Key words. Amoebic dysentery, Entamoeba histolytica, PCR, 
ELISA.
Introduction.

Amoebiasis is recognized as the second most prevalent cause 
of mortality among parasitic infections [1-3]. Amoebiasis affects 
around 500 million individuals annually, with only a minority 
of approximately 10% manifesting clinical manifestations 
[4]. The genus Entamoeba encompasses numerous species, 
including E. histolytica, E. dispar, E. moshkovskii, E. polecki, 
E. coli, and E. hartmanni. Among these species, six are found 
in the human intestinal lumen. It is important to note that E. 
histolytica is the sole species that has been definitively linked 
to pathological consequences in humans, while the remaining 

species are generally regarded as nonpathogenic [3,5].
The clinical manifestations caused by E. histolytica range 

from asymptomatic colonization to amoebic dysentery and 
invasive extra-intestinal amoebiasis, primarily characterized 
by the occurrence of liver abscesses. An estimated 50 million 
individuals have invasive illnesses, leading to an annual mortality 
rate of 100,000 individuals [4,6]. The microscopic identification 
of the parasite in stool for the diagnosis of amoebiasis is 
characterized by low sensitivity and an inability to differentiate 
between the invasive parasite E. histolytica and the commensal 
parasite E. dispar [1,6]. Due to the inability of microscopic 
inspection to differentiate between these two organisms, it is no 
longer considered a reliable method for diagnosing amoebiasis. 
Recently, there have been advancements in the development 
of molecular techniques that are both sensitive and specific 
in distinguishing between E. histolytica and E. dispar. These 
techniques encompass the utilization of an enzyme-linked 
immunosorbent assay (ELISA) to detect an E. histolytica 
antigen, the application of polymerase chain reaction (PCR) 
to amplify amoebic DNA, and the cultivation of stool samples 
followed by isoenzyme analysis [1,7]. Various molecular 
diagnostic tests have been employed for immunodiagnosis 
of amoeba, including serological techniques such as indirect 
haemagglutination (IHA), counter immunoelectrophoresis 
(CIE), amoebic gel diffusion test, complement fixation (CF), 
indirect fluorescence assay (IFA), latex agglutination, and 
enzyme linked-immunosorbent assay (ELISA) [5,8]. In recent 
times, real-time PCR has emerged as the most sensitive method 
for detecting E. histolytica in stool samples, surpassing the 
sensitivities of traditional nested PCR and ELISA. These latter 
techniques have been specifically designed for the detection and 
distinction of E. histolytica and E. dispar in clinical samples. 
The implementation of molecular techniques has prompted a 
reassessment of the epidemiology of amoeba, specifically in 
regions characterized by high endemic rates. This revaluation 
focuses on the prevalence and morbidity associated with 
amoeba infections [5]. 
Materials and Methods.

Study Population and Design: In the present investigation, 
spanning from January 1, 2023, to May 20, 2023, a total of 220 
pediatric patients under the age of 15, presenting symptoms 
of diarrhea and/or abdominal discomfort, were enrolled from 
three healthcare facilities: Pediatric Hospital, Azadi Teaching 
Hospital, and Kirkuk Teaching Hospital, all located in Kirkuk 
City. Fecal samples were obtained from these patients for 
further analysis. The samples that showed positive results under 
microscopy were subjected to further analysis using DRG 
ELISA, a technique based on antigen detection of E. histolytica. 
The specimens that tested positive were subsequently screened 
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Detection of E. histolytica gene: The current result illustrated 
that the entire specimen produced positive results with 
microscopy in addition to both DRG and TechLab ELISAs 
were submitted for genetic extraction of amoebic DNA and 
further amplification of E. histolytica specific gene. Out of 93 
microscopy-positive specimens, RT PCR showed that only 
19(20.44%) were positive for the E. histolytica genome, while 
the remaining 74(79.56%) have no detectable E. histolytica 
DNA (Table 3). The amplification process was set on the FAM 
channel of the RT PCR machine to allow the detection of 
amoebic DNA [9].

Table 3. Detection of E. histolytica gene in fecal specimens via RT PCR 
amplification
RT PCR for E. histolytica No. %
Positive 19 20.44
Negative 74 79.56
Total 24 100.00
Sensitivity 74.22%
Specificity 96.74%
Predictive value 96.91%

Comparison of DRG ELISA stool antigen, TechLab ELISA 
stool antigen, and RT PCR: Our results revealed that different 
methods of diagnosis of patients infected with amoebiasis 
could have variable results, Table (4.13). DRG ELISA for E. 
histolytica/dispar positive results were 63.44%, while TechLab 
ELISA has produced 25.81% positive E. histolytica. Whereases, 
RT PCR results were only 20.44%. Qi square analysis was 
applied and yielded a significant difference v=between the 
method of diagnosis with P=<0.0001.

Table 4. Comparison of different techniques for E. histolytica 
diagnostic.
Examination method Total No. +ve % −ve % P value
DRG E. histolytica /
E. dispar stool antigen 93 59 63.44 34 36.56

<0.0001Tech Lab E. histolytica 
II stool antigen 93 24 25.81 69 74.19

RT PCR for E. 
histolytica 93 19 20.44 74 79.56

Figure 1. RT PCR amplification of E. histolytica gene on FAM channel.

using TechLab E. histolytica II monoclonal ELISA, another 
antigen detection method. The submitted samples were positive 
for amoebae, and they were subjected to DNA extraction and 
PCR analysis to detect the presence of the E. histolytica gene.

Data Collection: Sterile wide-mouth screw cap containers 
were utilized for the collection of stool samples. Subsequently, 
fresh samples were subjected to examination under light 
microscopy, employing a high-power magnification of 40X. A 
small quantity (1-3 ml) of stool samples was obtained and stored 
in sterile screw cap containers at a temperature of -20°C until 
further analysis using ELISA and DNA extraction methods.

Statistical Analysis: The statistical analysis was conducted 
using the GraphPad Prism analytical program. Comparisons 
were done, where necessary, using the Chi-square test and t-test. 
Data were deemed non-significant when the P value exceeded 
0.05, however, a significant difference in the data was shown 
when the P value was less than 0.05.
Results.

Detection of E. histolytica / E. dispar in stool specimens 
by ELISA: Table (1) exhibited the percentage of positive 
specimens that were tested with E. histolytica / dispar ELISA, 
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 being tested positive by microscopy. The DRG 
stool ELISA revealed sensitivity and specificity (69.28 % and 
97.91 %) respectively and a predictive value of (97 %).

Table 1. Detection of E. histolytica / dispar antigen in stool specimens 
by DRG ELISA.
DRG ELISA
E. histolytica/dispar No. %

Positive 59 63.44
Negative 34 36.56
Total 93 100.00
Sensitivity 73.17%
Specificity 96.42%
Predictive value 98.94%

Detection of E. histolytica antigen in fecal specimens: Our 
data demonstrated that the sample that produce a positive result 
with DRG E. histolytica /E. dispar ELISA was discriminated 
via TechLab E. histolytica ELISA that detect the presence of 
only E. histolytica alone in fecal samples. Out of 93 examined 
specimens, only 24(25.81%) were positive while the remaining 
69(74.19%) were negative, as depicted in Table 2.

Table 2. Detection of E. histolytica antigen in fecal specimens via Tech 
Lab ELISA.
Tech Lab ELISA No. %
Positive 24 25.81
Negative 69 74.19
Total 93 100.00
Sensitivity 69.28%
Specificity 97.91%
Predictive value 98.97%
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Discussion.
ELISA for E. histolytica/E. dispar: Our data illustrated 

that ELISA for E. histolytica /E. dispar has detected 63.44% 
positive amoebic form out of 93 specimens. Our results disagree 
with a Bayoumy et al., study that reported 31.6% of amoebiasis 
detected via the ELISA method [10]. The result displayed here 
is differing from another report which indicated that an ELISA-
based detection of amoebic form was positive in 31.6% [5]. 
The variation in the results found in our data and other reports 
could be because each research has a study population that 
cover certain criterion as well as the basic tool used in each 
research for the initial diagnosis of stool amoebiasis which 
mainly rely on microscopy which greatly influences by the 
personal skills and experience to detect the parasite stages. In 
addition to the basic principle of ELISA used in the assessment 
which could have variable sensitivity and specificity [11]. The 
basic principle of stool antigen ELISA is proposed to capote 
either E. histolytica/dispar or E. histolytica alone, in each 
circumstance, specificity must be high to detect the presence 
of any amoebic forms [1]. However, compared to microscopy, 
microscopy is capable of detection of the three common species 
of Entamoeba, i.e. hsitolytica, and disparandmoshkoviskii [11]. 
The above-mentioned ELISA are only capable of capturing 
two of the three species and hence lowering the specificity 
rate of ELISA dedicated for capturing E. hsitolytica/ dispar. 
Also, it does require the parasite to be at a certain load to allow 
the kit to detect the presence of amoebic antigen in the tested 
specimens and in the case of inappropriate or inadequate sample 
reconstitution false negative results may obtain. Over that, 
false positive or false negative results could be encountered 
because the ELISA technique required trained laboratory staff 
to proceed with ELSA protocol, and inexperienced technicians 
could significantly increase invalid data generated from ELISA 
[12,13]. Moreover, each ELISA kit has a specific target to 
which the antibody coat will react, thus if the amount of antigen 
in the sample was below a detectable level, then a false negative 
result will be produced, therefore despite an ELISA test having 
a credible specificity and reliability, it has some drawbacks for 
instance, contamination of the wells with samples from other 
wells due to poor techniques, inaccurate addition of the reagents, 
sample dilution may increase the possibility of a negative 
result, inappropriate washing process of the well may result in 
contamination and false positive data will generated [14].

Our data revealed that the sensitivity of each ELISA applied 
in the research was 73% and 69% respectively. Our data are in 
line with Uslu et al. research which conducted a comparison of 
different methods for the detection of amoebiasis and reported 
sensitivity for ELISA at 64% [15]. On the contrary, these data 
conflict with another research that indicated a sensitivity of the 
ELISA test of 96% compared to microscopy [5]. Hooshyar et 
al., study reported a sensitivity of 96% for ELISA compared to 
microscopy [5]. Moreover, Fotedar et al., referred to the ELISA 
test's sensitivity and specificity at (93% and 75%, respectively) 
[7]. It has been demonstrated that ELISA is useful for ordinary 
tasks. According to a study by Solaymani et al., this test has 
been shown to have good sensitivity and specificity for detecting 

E. histolytica antigen in stool specimens from individuals with 
amebic colitis and asymptomatic intestinal infection [5].

The variation of the sensitivity in the ELISA dedicated for 
amoebic detection in each research could be because each 
ELISA has a sensitivity point at which it can detect the target 
antigen as well as the parasite load in each sample which can 
greatly affect the sensitivity of an ELISA test. In addition, 
another factor that may influence the sensitivity of an ELISA 
is the inadequate mixing of fecal specimens during sample 
preparation and processing which can reduce the recovery of 
the parasite in samples [7]. 

It has been demonstrated that the sensitivity and robustness 
of the REAL-TIME assay are directly equivalent, capable of 
identifying 10 parasite genomes but not one, and unaffected by 
the presence of DNA from the host or the other test species. 
According to the RT-PCR results, the E. histolytica genome 
was confirmed in 19(20.44%) patients, these data were close 
to Dhamiaa Maki Hamza, et.al, demonstrated that from 300 
samples that were thought to be infected, 243 (81%) were 
shown to be positive using RT-PCR analysis, and this method 
is what determined the distribution of E. histolytica infection.

However, our data are not in agreement with Ngui R, et. al 
study that recorded the prevalence of 75% of E. histolytica in 
faecal samples using RT PCR [16]. In addition, our result is 
not in line with another research that differentiated the amoebic 
species and recorded two E. histolytica in faecal specimens out 
of 1383 samples [17]. Added to this, a group of researchers has 
conducted a screening and differentiation of amoebic form in 
stool and recorded 0.14% for the E. histolytica genome [18]. 
Moreover, Dhamiaa, et al. study was conducted in Iraq and 
discovered the E. histolytica genome in 81% of fecal specimens 
obtained from children with diarrhoea [19]. Additionally, El-
Sheikh, et al. reported the prevalence of E. histolytica at a rate 
of 2.2% in 576 fecal samples taken from Saudi Arabian children 
who had acute diarrhoea [20]. add to this, our findings are 
strongly comparable to the Zeyrek et al., study where 53.18% 
of patients with gastrointestinal symptoms in a Turkish endemic 
location were diagnosed with E. histolytica [21]. While another 
research conducted in Erbil city by Salih et al., indicated a PCR-
positive amoebic DNA of (2.33%) [22]. On the other hand, when 
Fecal samples were taken from children who were thought to 
have E. histolytica infection, and after being examined under 
a microscope, which revealed 194 positive results, they were 
then sent for PCR testing. According to the results of RT-PCR, 
the prevalence of E. histolytica was determined to be 64.7% 
(194/300 samples) versus 81% (243/300) based on microscopy.

Several factors 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, which dramatically 
increases children's vulnerability to Entamoeba histolytica, and 
lack of sanitary restrooms, are contributing to this situation 
[19]. 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.
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Parasite from liquid stool is more readily extracted in the 
process of DNA extraction of parasite genome than semisolid 
stool consequently less parasite will be obtained in the extraction 
process from those with semisolid ones. Another factor that 
may affect the PCR result is the 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 [23,24]. 

The PCR is considered a gold standard confirmatory method, 
and it ranks superior to other techniques as it has the high 
specificity and sensitivity and the method is labour 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 a 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 [23]. These factors are 
not abundant and not easily accessible so most of the reports are 
prone to personal judgement to decide whether the specimen 
is positive for amoebic form or neglected as a negative sample 
[22].

Regarding PCR sensitivity, our data revealed a sensitivity for 
PCR at 74%, this result is close to another study that indicated 
88% sensitivity for PCR in amplifying the E. histolytica 
genome [16].  Another report found a sensitivity of PCR 
detection of E. histolytica gene in fecal specimens at about 78% 
[25]. The variation of the sensitivity of PCR in each study may 
be explained by the fact that PCR is an accurate method for 
detection, but it has some limitations on top is the expertise 
required to achieve reliable results as well as the need to include 
a large amount of stool sample for extraction in order obtained 
detectable amount of parasite genome which in turns generate 
positive results. Some other factors that may affect sensitivity 
include the sample size of each study as well as the efficacy 
of microscopic diagnosis that will consequently nominate the 
specimen for PCR amplification [25].
Conclusion.

Antigen-specific ELISA kits are available to aid in the 
confirmed diagnosis of the disease. PCR technology is 
widely used in hospitals and could be applied to help genetic 
differentiation between the types of amoebas as it is a gold 
standard method and has high specificity and sensitivity.
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