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Abstract 

 

Introduction 
Amoebiasis as a global expanded disease, caused by a  
protozoan parasite that named Entamoeba histolytica. 
Contaminated food and water by E. histolytica cysts are 
the main source routes of transferring protozoa to humans 
[1]. Intestinal and extra-intestinal are the two forms of 
amoebiasis. Amoebic colitis, abdominal pain and gradual 
development of mild diarrhea are the symptoms of the 
intestinal form. Amoebic liver abscess (ALA) is the most 
common symptom of extra-intestinal form which can  
occur after an amoebic colitis [2]. There are 40-50 million 
cases of infection by Entamoeba species with the mortality 
rate of 70,000 to 100,000 people [3]. The genus of Enta-
moeba which exists in intestinal lumen consists of six spe-
cies which are Entamoeba histolytica, Entamoeba dispar, 
Entamoeba moshkovskii, Entamoeba coli, Entamoeba po-
lekiand and Entamoeba hartmanni [4-8]. Due to morpho-
logical similarities, there is no method for microscopic 
detection, however, in comparison with the other, only E. 
histolytica is the main pathogenic species to humans [9]. 
Detection methods include examine for cysts based on 
microscopic method, antigen and antibody-based detection 
methods, immunological and molecular methods. Isoen-
zyme analysis of cultured amoeba was known as the gold 
standard method in amoebiasis diagnosis prior to  
development of newer DNA-based techniques [10].  

Metronidazole is an antibiotic in nitroimidazole group 
which is known as the most effective drug for treating 
amoebic infections) [11]. As a result of high prevalence of 
protozoan infections, [12] metronidazole has been intro-
duced as an essential drug by the World Health Organiza-
tion.  
Although drug resistance in E. histolytica has not  
appeared as a serious problem, there are scattered reports 
based on the failure of treatment which show the increase 
of clinical drug resistance against metronidazole [13]. Re-
infection of ALA has been observed even after using  
metronidazole, and despite adequate treatment, parasitic 
cysts can survive [14]. However, differences in drug sensi-
tivity between strains of E. histolytica has been reported 
which suggest that there might be low percentage of drug 
resistance to amoeba; or due to abuse of anti-amoebic 
drugs, drug resistance strains can suddenly appear [15]. 
The aim of this study was to identify E. histolytica by cul-
ture and PCR methods, and assess drug resistance among 
clinical samples of E. histolytica. 
 
Materials and Methods 
Clinical samples 
A total of 19990 samples were collected from patients with 
dysentery and examined based on the microscopic method 
in 2013 and 2014. The microscopic examination was per-
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formed by Gram staining for the detection of trophozoites 
and cysts of E. histolytica and E. dispar. Microscopic posi-
tive samples for E. histolytica and E. dispar were trans-
ferred immediately to molecular biology laboratory for 
culture and molecular diagnosis. 
Preparation of antimicrobial agent 
In this study, the applied metronidazole was prepared in 
standard concentrations (0.5, 1, 1.5 and 2 mg/ml) and 
stored at 4ᵒC until use. 
Culture of E. histolytica 
Positive microscopic samples were cultured after staining 
by lugol’s iodine on biphasic culture medium HSre+s 
(Horse serum, ringer, egg and starch rice), according to the 
method of Dobell and Laidlaw [16]. After preparation of 
suspension which contains 30-50 mg of dysenteric stool, 
samples were incubated in sterile condition at a tempera-
ture of 35.5±0.5°C for 48 h. The numbers of living cells 
were evaluated on the basis of mobility and tonality using 
0.01% Eosin and microscopic observation [17]. 
DNA extraction 
Breaking cyst walls was performed by sonication (Hiel-
scher, Germany) including seven shocks, each for 15 s and 
0.85 molar sucrose method was used too [18]. The extrac-
tion of E. histolytica genome was performed by phenol-
chloroform method and DNA isolation kit (DNP kit, Cina-
gene, Iran) based on the kit protocol [19]. 
PCR 
PCR primers were designed based on 16S rRNA of E. his-
tolytica. Primers were designed for amplification of ap-
proximately 220 bp of ss1 gene as follows: 
5'-CCCGAGAATAGAAAACTCTT-3' as forward  
5'-TCAAGTATAGTGCACCATCT-3' as reverse.  
PCR amplification was performed in a final volume of 25 
µl containing 2.5 µl buffer, 1.5 mM MgCl2 0.8 µl, 0.5 µM 
of each dNTP, 2 U Taq DNA polymerase (TakapoZist, 
Iran), 1 µl of each primer (10 mM, TakapoZist) and 2.5 µl 
DNA template (100-200 ng). The PCR reactions were per-
formed in a Thermalcycler (Eppendorf, Germany) PCR 
System with the following program: 4 min incubation at 
94°C to denature double-strand DNA, 35 cycles of 30 s at 
43.5°C (annealing step), 30 s at 72°C (extension step) and 
30 s at 94°C (denaturing step). Finally, PCR was com-
pleted with an additional extension step for five minutes. 
The PCR products were analyzed on 1.8% agarose gel in 
0.5X EDTA buffer and visualized using ethidium bromide 
and an UV illuminator. The amplicon sequencing was used 
to confirm the PCR results. 
The standard strain of HM:IMSS was used as the positive 
control which was prepared at the Department of  
Parasitology, Shahid Beheshti University of Medical 
Sciences, and distilled water was used as the negative con-
trol.  
 
Results 
Forty six (0.23%) out of 19990 samples were positive to E. 
histolytica and E. dispar by microscopic method. Forty 
one (89%) out of 46 samples were positive in the HSre+s 
medium for the presence of Entamoeba spp. (0.2% of ini-
tial samples); whereas, only 15 out of 46 samples (33%) 

were positive by PCR amplification using specific primers 
of E. histolytica genome (0.07% of all samples) (Table 1). 
 
Table 1. Comparison of PCR and Culture diagnoses methods of 
Entamoeba histolytica cysts. 

Positive samples All Samples Detection method 

46 (0.23%) 19990 Microscopic method 

41 (89.13%) 46 Culture 

15 (33%) 46 PCR 

 
Then, the numbers of trophozoites were calculated using 
Neubauer Lam method. The numbers were determined 
after 24 and 48 h incubation at 35.5 ± 0.5°C under metro-
nidazole concentrations. As shown in the results of culture, 
no resistance was observed at the concentrations higher 
than 2 mg/ml (Table 2, Figures 1 and 2). 
 
Table 2. Metronidazole concentrations effect on growth inhibi-
tion of cultured samples after 24h and 48 h. 

48 hours (%) 24 hours (%) 
Metronidazole  

Concentrations (µg/ml) 
96.82 ± 1.1 72.33 ± 3.44 0.5 
99.4 ± 0.6 88.82 ± 1.96 1 

100 95.05± 1.85 1.5 
100 100 2 

 

 

Figure1. Growth inhibition of E. Histolytica (HM1: IMSS) and 
clinical isolates by metronidazole after 24 h incubation. 
 

 

Figure 2. Growth inhibition of E. histolytica (HM1:IMSS) and 
clinical isolates by metronidazole after 48h incubation. 
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Also, out of the 46 microscopic positive samples, 15 were 
positive by PCR. Figure 3 shows the bands of 220 bp of 
positive samples. 
 

 

 
Figure 3. Positive samples of E. Histolytica. 

 
 

Discussion 
Amoebiasis is known as a public health problem in most 
countries of the world, which reflects the worldwide dis-
tribution of E. histolytica. Infected Polluted waters like 
rivers and wetlands, fecal-oral transmission and travelling 
to endemic areas are the main ways of E. histolytica cysts 
transmission [20-22]. In two studies in South Africa in 
2002 and 2012, it was reported that the prevalence of E. 
histolytica and E. hispar in children under 15 years is up to 
18.8%, which may indicate the relationship between age 
and incidence of E. histolytica and E. dispar [23, 24]. In 
the present study, according to the results of culture and 
PCR, there was 0.07% prevalence of E. histolytica, so 
99.93% of the samples included E. dispar species. The 
present study results show less prevalence of E. histolytica 
compared to other similar studies. It might be because of 
the proper sanitation in the Tehran city.. Here are some 
studies conducted in different regions of Iran on the diag-
nosis of E. histolytica. For example, at 2001 in Hamedan 
province, Iran, isolated 16 samples of E. histolytica and E. 
dispar and examined them by PCR; only one of the sam-
ples was positive for E. histolytica [25]. In another study 
(2009) in Zahedan city, south east Iran, reported the preva-
lence of intestinal parasites which were tested by PCR 
techniques and cultivation methods [26]. 1562 samples 
were examined microscopically, eight samples were posi-
tive for the presence of E. histolytica and E. dispar by mi-
croscopic method, and after PCR any of them were not 
positive for E. histolytica. Human mistakes in the micro-
scopic method are evident as the number of positive sam-
ples in PCR and cultural method is too low. Nowadays, the 
problems in different ways of identifying amoebiasis as a 

definitive assessment have made this molecular method a 
leading method worldwide in identifying E. histolytica 
especially in differentiation of E. histolytica and E. dispar 
from each other, while there is no morphological way of 
diagnosis to separate them. In recent years, the use of mo-
lecular  
methods together with culture of parasite to identify infec-
tious agents has revealed more clear results in assessment 
of E. histolytica in different communities. Cultivation of  
E. histolytica was first performed by Boeck and Drbohlav 
about a half century after the discovery of the parasite [27]. 
Different methods for cultivation of E. histolytica have 
been introduced since then. In 1926, researchers intro-
duced a new medium for cultivation of Entamoeba species 
called Hsre+s which is reported as a useful medium [28]. 
Hsre+s medium has been known as a diagnostic laboratory 
method to differentiate between intestinal protozoa and 
assessment of amoebic infection in different areas and 
used in biological and immunological studies. In a study 
performed at 1998 [16] the sensitivity and specificity of 
Hsre+s medium was reported to be 85 and 100%, respec-
tively, for growth of E. histolytica and E. dispar. Their  
results indicated that successful cultivation of E. histolyti-
ca/dispar in Hsre+s medium was 60.37%. In this study, 
Hsre+s medium showed 89% sensitivity to E. histolytica 
and E. dispar. The results were the same with that of  
previous studies which showed that Hsre+s medium are 
suitable mediums for isolation and detection of Entamoeba 
strains. According to a research at 2002, culture of E.  
histolytica is less sensitive than microscopy as a detection 
method and is not feasible as a routine procedure [29]. 
PCR results showed that 0.07% (15 out of 19990) of sam-
ples were positive to E. histolytica species using 220 bp 
specific primers with 94, 94 and 93% homology with 18S 
rRNA, 5.8S rRNA (in plasmid) and small-subunit 1 gene, 
respectively. Many studies in Iran and elsewhere were 
performed on the molecular detection of Entamoeba 
strains. According to Hamzah et al., study (2006), 30 sam-
ples were microscopically positive for the isolation of E. 
histolytica from other intestinal species of Entamoeba 
through PCR and specific primers with 166 bp; PCR was 
introduced as a sensitive, rapid and effective detection 
method for the differentiation of these three species [7]. In 
the present study, less prevalence of E. histolytica was 
observed as compared to similar studies in other parts of 
Iran. 
Metronidazole is an antibiotic in the nitroimidazole group 
and is currently known as the most effective drug for the 
treatment of amoebic infections. Metronidazole effects on 
anaerobic metabolic pathways of parasite and after entry of 
drug into the vegetative state, is activated by making a 
reduction in a nitro group by Ferredoxin (or Ferredoxin 
dependent metabolic processes). The activated Metronida-
zole acts as a final electron postulate and bounds covalent-
ly to macro molecule genomes and cause DNA damage 
(loss of Ferro hexical). Metronidazole forms a respiration 
inhibition in the vegetative form of parasite and reduction 
in activity of metronidazole leads to the production of  
toxic radicals which react to important components of the 
parasite cells [30]. Increase in the minimum inhibitory 
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concentration (MIC) results in the consistent use of  
pharmaceutical drugs [31]. In recent years, during the as-
sessment of drug resistance among E. histolytica patterns, 
the presence of resistance among a small percentage of 
Amoebas was revealed [12, 15, 32]. In Iran, metronidazole 
is known as the forefront drug against amoebiasis. Metro-
nidazole resistance was examined in the laboratory and is 
associated with the decreased activity of pyrovate of  
parasites: ferrodoxin oxidoreductase (required for reducing 
the activity of nitroimidazole) [33]. In the present study, 
there was no resistance after 48 h and in the concentration 
higher than 2 µg/ml of metronidazole, which indicates the  
absence of sufficient resistance in clinical samples against 
metronidazole. Although, metronidazole resistance has 
been reported against other pathogenic parasites such as 
Trichomonas vaginalis in Brystan, Australia, [34] Giardia 
lamblia in the United states [35] and Leishmania donovani 
in India, [36] and also induction of resistance of  E. histo-
lytica under laboratory conditions, [37, 38] according to 
the present study and other similar studies, there is no  
significant resistance among the patterns in Iran. Finally, it 
is suggested that a periodic review of drug-resistance of 
pathogen strains such as E. histolytica using optimal 
growth conditions and suitable mediums should be  
performed to have an immediate prescription of an alterna-
tive drug. 
 
Conclusion 
According to the results, culture method is not suitable for 
differentiation of E. histolytica from E. dispar; also  
parasite culturing is difficult and expensive and has less 
specificity against molecular method. Cultural method is 
suitable for drug resistance assays and for laboratories with 
poor equipment. On the other hand, the results indicate the 
high specificity of the molecular techniques against culture 
in specific mediums in differentiation of Entamoeba  
species; although PCR procedure is an expensive and time-
consuming detective method used for detection of  
Entamoeba species, their application in routine diagnosis 
is limited. The introduction of PCR methods has been  
hindered by difficulties in DNA extraction from fecal 
samples [39]. Also, there are various PCR-based methods 
such as real-time PCR and multiplex PCR which can be 
used in better assessment of Entamoeba species. The  
results of this and other studies in Iran suggest the low 
prevalence of E. histolytica in Iran. According to molecu-
lar studies, it seems that amoebiasis due to E. histolytica is 
a rare infection and E. dispar is the predominant species 
especially in northern and central regions of Iran. 
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