
Introduction

Amebosis is usually an intestinal infection that
occurs relatively frequently, especially in young
ages, and the trophozoites are inside the intestinal
cavity and are asymptomatic in most cases [1]. They
remain restricted to the intestinal cavity (not
invasive luminal amebosis) [2]. When there are
symptoms, which develop following incubation
periods of 2–4 weeks and caused by trophozoite that
invade mucosal cells of the intestine (this is the
gaseous form) leading to acute colitis or associated
amebic dysenteries, diarrhoea and mucous with

blood [3]. In certain infected children, fever may
occur due to the invasion of these intestinal
parasites [4]. Adult amoebic colitis is limited and
the symptom perhaps not appear in 4–7 days. Some
people can have chronic infection which may last
several month then disappear automatically [5]. The
infection may develop into accompanied colitis and
the appearance of ulcers in the mucous membrane
of the intestine, which may include the muscular
mucosa and lead to perforation of the intestine, and
invade the intestinal tissues deeper layer leading to
the departure of amebic activators to the portal
circulations with the invasion of the hepatic tissue
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ABSTRACT. Liver abscesses are known to be trophozoites of the amoeba parasite. They are devoured by the neutrophil
cells in the liver and become large assemblies because these white cells do not eliminate the parasite and these white
cells multiply. In this study, venous blood samples were taken from 61 patients have hepatic amoebosis and 61 healthy
individuals as a control group. The patients attended Ghazi Al-Hariri Surgical Specialities Hospital, the Medical City,
Baghdad, Iraq during the period from 15th January to 18th September 2021. The results showed that the mean age of
patients was (41.84±15.88) years, while the mean age of the control group was (41.84±15.88) years with no significant
difference (P>0.05). The prevalence rate of Entamoeba histolytica infection was 27 (44.2%) in males, and 34 (55.8%)
in females with no significant difference. The mean anti-Entamoeba antibody IgA in urban areas was (1.95±1.25) and
in the rural areas was (2.05±1.10), while the mean anti-Entamoeba antibody IgG in urban areas was (14.86±6.71), and
in the rural areas was (13.55±7.43), with no significant differences (P>0.05). The mean anti-Entamoeba antibody IgA
was (2.00±1.17) among the patient’s group in comparison with the control group which was (0.09±0.17), while the
mean anti-Entamoeba antibody IgG was (14.20±7.06) among the patients when compared with the control group which
was (0.06±0.11) with highly significant differences (P<0.01). Expression of RD5 gene was investigated in E. histolytica

in liver abscess patients and healthy controls by using qRT-PCR and the findings of amplification regarding atypical
amplification plot. The amplification reaction had an early threshold cycle that was consistent with high levels of RD5
gene and the healthy controls. Psp5 gene was expression to investigated E. histolytica in liver abscess in 60 patients and
(60) individuals as a control group by using qRT-PCR and the findings of amplification regarding atypical amplification
plot. The amplification reaction had an early threshold cycle that was consistent with high levels of Psp5 gene and the
healthy controls.
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of the liver tissue and then progress to the
occurrence of liver abscesses amoebosis [6]. Brain,
pleura, pericardium, genitourinary tract or skin
invasions occurs in very rare cases and symptoms
vary from one affected organ to another [3].
Because of amoebic liver abscess extensions to
abdominal walls, or existence of an invasive
gastrointestinal fistula which may get access to the
patient’s abdominal walls [7]. The occurrence of
cutaneous amoebosis in the genitals resulting from
abnormal sexual practices, and the lesion may lead
to the appearance of ulcers, inflammations, necrosis
with severe damage of the genital regions [8]. E.

histolytica has much potential to damage the
intestinal mucosa and cause disease [9].
Trophozoites secrete several cysteine enzymes,
which degrade myosin and extracellular lysate [10].
E. histolytica engulfs erythrocytes as well as
nucleated cell in the host’s body, and has the ability
to induce virulence besides engulfing nucleated
cells [11]. 

Materials and Methods

In the current study, venous blood samples were
taken from 61 patients with liver abscess and from
61 healthy individuals as a control group. The
patients attended Ghazi Al-Hariri Surgical
Specialities Hospital, the Medical City, Baghdad,
Iraq during the period from 15th January to 18th
September 2021. For detection of the specific anti-
Entamoeba histolytica IgG and IgA in human sera,
the Entamoeba test (R-B, AG-Germany) has been
used. The procedure uses a microtiter plate coated
with purified antigen. Serum samples are loaded as
1:50 in sample diluents and incubated at room

temperature for 15 minutes. The freehand method is
used since it has no restriction of the attached needle
guide, which requires that the needle be passed in
fixed or specific angles relative to the transducers.
The freehand method permits changing of the
needle’s path. Local anesthesia has been applied
using 10 ml of 2% lidocaine hydrochloride. During
the freehand procedure, patients have been asked
about any pains and if they required conscious
sedations. Then the form is withdrawn from the
patients to be examined. To determine the gene
expression in RD5 and Psp5 genes, the primers were
used: 
RD5 SS rRNA GGAAGCTTATCTGGTTGATCCT
GCCAGTA 1950; 
Psp5 SS rRNA GGCCAATTCATTCAATGAATTG
AG 876

Statistical analysis

Data analysis was done by using the SPSS Vr.24
program and t-test with Mont Carlo test (MCP)
were applied at 5% and1% levels of significance
[12].

Results

Table 1 showed that the patients’ mean
(mean±SD) age was (41.84±15.88) years, and the
control group’s mean age was (41.84±15.88), with
no significant difference (P>0.05).

According to gender, the prevalence rate of
Entamoeba histolytica infection was shown to be 27
(44.2%) in males and 34 (55.8%) in females with no
significant difference as shown in table 2, (P>0.05,
NS).

Regarding residency, the mean serum anti-

502 A.L. JIAD et al.

Table 1. Distribution of study groups according to age

Parameter Groups Mean±SD P-value (CS.)

Age Cases (n=61) 41.84±15.88 P=0.730

Control (n=61) 41.84±15.88 P>0.05      (NS)

Table 2. Distribution of  Entamoeba histolytica infection according the gender

Gender Patients group (61) %

Male 27 44.2

Female 34 55.8

χ2 test (P-value) P>0.05 (NS)



Entamoeba antibody IgA was (1.95±1.25) in urbans
and (2.05±1.10) in rural residents, while the mean
serum anti-Entamoeba antibody IgG in urbans was
(14.86±6.71) and in rural residents was
(13.55±7.43) with no significant differences
(P>0.05) as shown in table 3.

The mean anti-Entamoeba antibody IgA was
(2.00±1.17) among the patient’s group in
comparison with the control group which was
(0.09±0.17), while the mean anti-Entamoeba

antibody IgG was (14.20±7.06) among the patients

when compared with the control group which was
(0.06±0.11) with highly significant differences
(P<0.01) as shown in table 4. 

In amplification using nested PCR test to inflate
the piece 98bp of RD5 gene of the DNA extracted
by ready kit for all categories. Following the
reaction stage completion within the (Thermo-
cycler), the reaction solution was deported
electrically using the 2.5% agarose gel and using the
volumetric guide DNA ladder (M) of 1000 bp size.

Expression of RD5 gene was investigated in E.
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Table 3. Distribution of mean serum Entamoeba IgA and IgG according to  residency

Parameter Mean±SD

t-test P-value 

Residency N (CS.)

Entamoeba IgA Urban 30 1.95±1.25 0.350 P=0.728

Rural 31 2.05±1.10 P>0.05  (NS)

Entamoeba IgG Urban 30 14.86±6.71 0.723 P=0.473

Rural 31 13.55±7.43 P>0.05    (NS)

Table 4. Comparison between the studied groups according to mean serum Entamoeba IgA and IgG

Parameter Groups Mean±SD P-value (CS.)

Entamoeba IgA Cases (n=61) 2.00±1.17 P=0.000

Control (n=61) 0.09±0.17 P<0.01 (HS)

Entamoeba IgG Cases (n=61) 14.20±7.06 P=0.000

Control (n=61) 0.06±0.11 P<0.01 (HS)

Figure 1. In 1000 bp DNA ladders: (1) Positive control for RD5 genes of E. histolytica strains; (2) H20 sample;
(3–12) DNA obtained through drainage from amoebic liver abscess patients. The product was amplified and stained
using ethidium bromide. The product’s size was 876 bp



histolytica in liver abscesses (aspiration) and
healthy control by using qRT-PCR the findings of
amplification, the findings of amplification were
highly positive for the patients compared to the
healthy control as demonstrated in figure 2. 

Expression of Psp5 gene was investigated in E.

histolytica in liver abscesses and healthy control by
using qRT-PCR. The findings of amplification were
highly positive for the patients compared to the
healthy controls as illustrated in figure 3. 

Discussion

E. histolytica is the intestinal parasite causing
amoebic dysentery, but it has an access to the

bloodstream through penetration into the intestinal
tissue, leading to abscesses of the liver and other
organs [1]. It was found that there are no significant
differences for those infected with amoebic
dysentery compared to the healthy control group,
and these findings agreed with [13] who found there
is no significant difference between those infected
with the dysentery amoeba parasite at different ages
compared to the control group, and that all ages are
exposed to infection with this parasite without
exception. Also, there were no differences between
those infected in rural areas and those infected with
Entamoeba histolytica in urban areas in Baghdad
city. This is due to water contamination at the
present time for cities and the corresponding rural
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Figure 2. Melting curve analysis using real time PCR for recognitions of E. histolytica RD5 gene in liver abscess
patients

Figure 3. Melting curve analysis by real time PCR for recognitions of  E. histolytica Psp5 gene in liver abscess
patients



areas. Hammood and Bakr [14] mentioned in their
report that the cause of the spread of the parasite,
whether it is in the countryside or the city, is due to
water pollution, and there are no standards for water
sterilization in a proper manner that prevents
infection with the parasite cysts. The results showed
that there was a high rise in the levels of anti-
Entamoeba IgA and anti-Entamoeba IgG for
invasive Entamoeba histolytica in the same way as
it is with the control group.  Abd Al-Khaliq and
Mahdi [15] reported that the levels of anti-
Entamoeba IgA rises highly when infected with
Entamoeba histolytica parasite when the parasite
invades body tissues through the bloodstream. IgG
levels also rise when the infection has reached its
place and has become chronic. Genotyping of
Entamoeba parasite was performed by agarose gel
with product size 876 bp to identify RD5 gene. The
results matched with [16], who stated that the
genotyping of invasive Entamoeba histolytica by
multiple genes was used by the region (228 bp) of
the adh112 gene by electrophoresis on agarose gel.
Also, Ibrahim et al. [17] reported that agarose gel
with product size 580 bp was used to identify the
specific genes of this parasite. For expression of the
RD5 and Psp5, the gene was investigated in E.

histolytica in liver abscesses and healthy control by
using real time PCR, and the findings of
amplification were highly positive for the patients
compared to the healthy controls. The results of
amplification were in a harmony with González-
Rivas et al. [18] who showed the expression of gene
of identified Entamoeba liver abscesses by using
real time technique. Also Martínez-Hernández et al.
[19] agreed with our results as he showed that the
mechanism of the genetic expression on the Psp5
gene were giving positive results for all patients
with liver abscesses ameobosis. We recommend
works sequencing of both genes targeted in this
study.

We concluded that hepatocellular amoeba
parasite invasion of the liver cell was determined by
the gene expression of the genes RD5 and Psp5
genes.
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