ARTICLE INFO ABSTRACT

Amoebiasis was a main parasitic infestation triggered via Entamoeba histolyticawith

Article Type clinical signs assortments starting moderately to heavy. This study aimed to culture E.

Original research histolytica in vitro from the stool samples of humans, and the stage of the cyst was purified.
Stool plus blood samples were collected from patients attending

Authors Basrah Hospitals. The identification of E. histolytica was done by macroscopic and

Nassar S.A.' MSc, microscopical examination. The high efficiency was recorded in the culture medium for

Al-Idreesi S.R.*! PhD, isolating E. histolytica from the stool samples of humans. The cysts were purified.

Azzal Gh.Y.' PhD The purity by use of precoll gradient is higher than in the culture medium and the

protein of E. histolytica cysts was prepared. The immunogenicity of E. histolytica cysts was
considered by using SDS-PAGE and Western blot. Seven proteins had been valued in patient
serum as more immunogenic, their molecular weight was (83, 69, 61, 34, 29.1, 18.1, and
11.2kDa). Also, the intensities of IL-4 and IFN-y were assessed by using ELISA kits in the
serum of amoebiasis patients.

This study revealed that the serum level of IL-4 was significantly higher in
patients with E. histolytica associated with healthy observation collection, while IFN-y
showed no significant difference.
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Immune Responses in Patient Infected with ...

Introduction

Humans and animals in standing main worry about
infection protozoan parasites to their strength cause
enormous mortality and morbidity [* 2l. Excess of
five hundred million people across the world are
accountable for affecting by these protozoa [31.
Humans in addition to primates ordinarily pollute of
the large intestine with E. histolytica ™. The
occurrence was much shared in adults as
comfortably as children, while it was quite extended
in the tropical and subtropical areas [l It is
considered as one of the most common parasitic
infections worldwide with around 500 million
infections per year and a leading cause of parasite
related mortality with over 100,000 deaths annually.
It has been shown that about 450 million persons
were completely a contagion yearly, with about 50
million deaths [6l,

Entamoeba histolytica has a two-stage life cycle,
existing as resistant infective cysts in the
environment and potentially pathogenic
trophozoites in the human colon. Infection with E.
histolytica results in invasion of the intestine by the
parasite, followed by tissue damage and
inflammation. During this invasive process,
parasites kill and phagocytose human epithelial
cells, immune cells and erythrocytes. The more
common path is commensal colonization, where
trophozoites inhabit the gut lumen and feed on
enteric bacteria by phagocytosis [7.8].

IL-8 was secreted as potent chemokines from
intestinal epithelial cells (IECs) visible to E.
histolytica trophozoites, causing immune cell
employment and infiltration of the intestinal
epithelium and basement membrane [°l. One of the
first immune cells to respond to amebic attacks were
neutrophils. This is triggered via interferon-y (IFN-
y), lipopolysaccharides (LPS), or tumor necrosis
factor-a (TNF-a), they liberate reactive oxygen
species (ROS) which carry out an amebicidal activity
in vitro [10.11],

Although in the intestinal tract the mucosal layer
commonly works as a prime physical barrier in
contradiction to pathogens of the intestine, the
immune response to the intestinal is the secondary
protection against E. histolytica infestation.
Immunoglobulins of mucosal (Among them,
secretory IgA) were the main factor in the human
intestinal protection mechanism [12].

In contrast to E. histolytica, cell-mediated immune
responses are also important for host defense. In the
early stages of infection, intestinal epithelial cells
(IECs) connect to and diagnose the carbohydrate
recognition domain of the Gal/GalNAc lectin via toll-
like receptor (TLR)-2/4, which activates NFkB and
results in the production of inflammatory cytokines
such as IL-1, IL-6, IL-8, IL-12, IFN-, and TNF-« [13, 14],
IFN- has been linked to the clearance of
infection, whereas IL-4 and TNF- have been linked to
illness [15.16],

Iranian Journal of War and Public Health

112
Studying the immune response to E. histolytica is
very important to investigate the early diagnosis of
this disease. Hence, this study aimed to culture E.
histolytica in vitro from the stool samples of humans,
and the stage of the cyst was purified.

Materials and Methods
A total of 818 human stool samples and 300 blood
samples (The Sera were kept at-20°C until further
use) were collected from a patient with diarrhea
attended in ALfayhaa, Albasrah, Aljmhoree, Al-sader
teaching hospitals, and private clinics in Basrah city
from September 2017- August 2018.
Stool examination
The macroscopic examination will be
according to AL-Shaheen et al. [17].
Parasite propagation
-Culture method: All stipulation of culture was
worked beneath the sterilization in laminar flow to
prepare LES (Lock-egg slant medium) (NIH
Modification of Boeock and Drboh lava’s mediums)
(18] The stool samples were collected from patients
with amoebic dysentery. The samples (6-8) were
collected and preserved at room temperature until
use around 48h the samples were passed through
the following steps: Elimination; Examination;
Establishment of Culture; Incubation; Examination
of Culture media and Isolations. The culture if
positive for amoeba and the pellet between the
recipient tubes was split. This can be accomplished
by chilling the culture tubes in an ice water bath for
5 minutes, overturning the culture tubes several
times to detach adhering amoebae, and transferring
the fluid phase to an empty culture tube containing
13mL of medium. In addition, incubation as the
procedure above.
-Purification Cyst of E. histolytica: The cysts were
purified by using two methods, the first method was
through a culture medium (LES) of E. histolytica:
After planting the E. histolytica in the LES took the
liquid containing the cyst, and transferred to
another sterile tube. Phosphate buffer saline (PBS)
2ml was added after the verification of purity and
examination through the microscope and kept (-20)
until use. The second method was done by the
precoll gradient. From stool samples(human) cysts
were purified as defined previously with some
changes [19 201 Most 4-5 g of pass try was dissolved in
PBS, filtered through two layers of gauges,
centrifuged at 3220g for 20 minutes, and the
supernatant was discarded in the instrument. The
pellet was suspended in 5mL of ethyl acetate (to
separate the cyst from the fecal debris) and
centrifuged at 3220g for 20 minutes after (working
three times). The supernatant was discarded, and
the pellet was cleaned three more times with PBS (at
3220g for 20 repetitions) before being suspended in
2mL of PBS. This was then carefully layered in
176x120mm, 15mL high-clarity polypropylene
conical tubes using a chemist pipette on top of a
Volume 14, Issue 1, Winter 2022
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previously braced 10-80% Percoll position by
layering 2mLs each of 80% Percoll (in PBS),
followed by 50%, 40%, 30%, 20%, and 10% Percoll
solutions. This was centrifuged for 20 minutes at
32206g. The accumulation of the Percoll gradient
between 40-80% was transferred to a fresh tube,
cleaned three times with PBS, and microscopically
examined for pure cysts.

Preparation of E. histolytica proteins

The cysts were purified by the two methods above,
the cyst protein of E. histolytica was prepared in the
following steps 2mL of PBS (pH: 7.2) was added to
the vial containing (Purified cysts of E. histolytica)
and glass beads, and the vortex was done for
(10min). Each 2mL of suspension received 200
microliters of lysis buffer (0.5% Nonidet P40, 10Mm
Tris-HCL, Aprotinen 0.1U/ml, 1% Triton X -100) for
around 24 hours. after that, the suspension was
taken and sonication for (15min) intervals
(30secound) the speed was 20Khz by sonicate
apparatus. Centrifugation was done to the
suspension by cold centrifuge for (30 min) the speed
was (10000 rpm). The supernatant was taken as the
source of protein. Nanodrop apparatus was used to
measure the concentration of proteins.

Antigens description

Sodium Dodecyl Sulfate Polyacrylamide Gel
Electrophoresis recognizes E.histolytica antigens
(SDS-PAGE). Boiling in decreasing loading buffer
(LB; 25% glycerol, 5% beta-Mercaptoethanol, 10%
Sodium Dodecyl Sulfate (SDS), 0.01% Bromophenol
Amytal in Tris/ HCl (PH=6.8) 16Mm) lyzed E.
histolytica cysts protein (50 pg) per lane. Then, using
a 6-10 slope gel, a detachment was performed using
(SDS-PAGE). The polypeptide was
electrophoretically transferred to a nitrocellulose
membrane (BA85; 0.4M; Scheleiche and Schull, Inc.).
Trans blot transfer cell by the semi-liquid western
blot apparatus, the nitrocellulose membrane was
swayed for 15min, with transfer buffer and then was
used in the suitable place in western blot apparatus.
The nitrocellulose sheet containing the polypeptide
was washed two times, for 5 minutes each time, with
distilled water after being exposed to an electric
current of 250 mA for two hours and a half at a
temperature of 4 C. Washing the nitrocellulose sheet
with Tris buffer saline-tween (TBS-T) PH=7.5
(10mM Tris-HCl, 154mM NacCl, and 0.1% Tween -20)
plus to 3% bovine serum albumin for 24 hours at
4°C blocked spare tight spots. On a rotator shaker,
the nitrocellulose sheet was advanced clean three
times, for five minutes each time.

The sheet was then cut into strips that were
detached into an individual container and exposed
to primary antibodies (Nine sera samples were
prepared from a patient with diarrhea) to the E.
histolytica for one hour. Following washing, the
nitrocellulose membrane was incubated with
secondary antibodies labeled with horseradish
peroxidase (Invitrogen, California, USA) directed
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against E. histolytica antibodies, rinsed (3x5
minutes) in TBS-T buffer, and then brooded in OPD
(Ortho Phenyl domain) substrate solution for 15-20
minutes with rotating till the band appeared. The
nitrocellulose strips were washed twice with
distilled water to halt the reactivity.

Evaluation of interferon- y (IFN-y) and
interleukin-4 (IL-4) induced in a patient infected
with E. histolytica

According to the industrialist directive, human
serum samples were tested for IL-4 and IFN- using
ELISA kits (Elabscience Inc.). Study groups related
between patients and control, patients infection and
acute infection, patients male and female, and
related age of patients were studied. Using an ELISA
plate reader, the optical densities of kit standards
and test samples were measured at (450nm)
(HumaReader HS, Human, Germany). Pictograms of
IL-4 and IFN- per mL of material were used to
explain the results.

Macroscopic examination and epidemiological study
were done by Nassar et al. [21],

Findings

Culture medium was registered elevation and
success in the isolating of E.histolytica from the stool
specimen. Because of the growth and activity of
Amoeba after 48 hours incubation of the first
isolation after culture medium. The culture medium
was obtained more than 3-6 times with better
growth of standard Amoeba for the culture medium
Table 1.

Table 1) Number of cyst and trophozoite (culture and subculture
media) below laboratory situation

Number permL Culture Subculture
Cyst 322 140
Trophozoite 172 102

The pure cysts of E. histolytica were obtained by
precoll gradient; the content isolated amid 80% and
40% of the percoll gradient. The numbers of the
purified cysts of E. histolytica by culture media were
more than the numbers of the cysts purified by
gradients percoll but the purity of the cysts were
better than from the culture medium Table 2.

Table 2) Number of the cysts of E.histolytica(by use culture
medium or precoll gradient)

Number permL Culture medium Precoll

Cysts 322 170

Antigens analysis

SDS-PAGE was used to separate cyst proteins, which
yielded polypeptides for the assay. Coomassie blue
was used to stain eleven polypeptides in particular.
101, 95, 80, 69, 64, 57, 51.2, 49, 36.1, 26.1, and
22.1kDa were their molecular weights (Figure 1a).
Western blot with molecular weight 83, 69, 61, 34,
29.1, 18.1, and 11.2kDa was identified with immune
serum post-infection the protective immune

Volume 14, Issue 1, Winter 2022
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responses, by E. histolytica parasite (Figure 1b).
After electrophoretic disconnection of cysts
proteins, the Immunoblot of proteins transmits from
a 6-10% SDS-PAGE. Lane was immunoblotting of
cysts extracts preparations probed with immune
serum.

170
150
101
100
85
80 70
ps
64 55
57
35
51.2
49,1
25
36.1
26.1 10
22.1
A
170
150
100
70
55
35
25
10
B

Figure 1) a:Proteins (SDS-PAGE); b: Antigens (western blot)
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ELISA assay
Recorded data displayed significant differences at
amidst study groups related between patients and
control, and the recent results referred to the
concentrations IL-4, IL-4 exhibited a significant
increase in the concentration of amebic patients
(171.0+262.0pg/ml) in comparison to control
(48.0+47.0pg/ml) as in Figure 2a (p<0.05).

IL-4

*
1711262

|l pateints

[ control

*= significant difference at p <0.05

p==0.006 Patient No.=67, control No=20 a
IL-4
|
| *
*= s-%lﬁcant difference at p <0.05
et InfectionsNo.=28, Acute infectionsNo,=35 b
IL-4
225%292
1181216
The Mean difference not significant at P= 0.05
_— — — - c
IL-4 ‘
= 1-10 Years ‘
2314327
= 10-25 Years
178+189
- 25-40 Years ‘
veers B
1-10Y.No=10, 10-25Y.No.=20, 25-40Y.No.=15, 40>Y.No=22
d

Figure 2) The concentrations of IL-4
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Recorded data observed significant differences at
p<0.05 among the study groups related through
patients infection and acute infection, the recent
result the IL-4 exhibited a significant decrease
(p<0.05) in the concentration of amebic patients
infection (77.02146.0pg/ml) in comparison to
patient acute (247.0£309.0pg/ml) concentrations of
IL-4 in regarding as in Figure 2b.

There were no significant differences (p>0.05)
between research groups based on the data
collected related through male and females patients
the recent result referred to the concentrations of
IL-4, As shown in Figure 2c, the concentration of IL-
4 in male patients (225+292pg/ml) was not
significantly different (p>0.05) from patient female
(118+216pg/ml).

Recorded data showed no significant differences
between study groups related to the age of patients
the recent result referred to the concentrations of
IL-4, IL-4 exhibited no significant differences in the
concentration of patients age 1-10 years
(178.0+189.0pg/ml) in comparison to 10-25 years
(231.0+327.0pg/ml), 25-40 years
(120.0+178.0ng/ml), and 40> years
(147+221pg\ml) as in Figure 2d.

IFN-Y

There were no significant differences at p<0.05
between groups under study related to patients and
control, and the recent result referred to the
concentrations IFN-Y, IFN-Y exhibited significant
differences (p<0.05) in the concentration of amebic
patients (197.0+275.0pg/ml) in comparison to
control (127.0+70.0pg/ml) as in Figure 3a.

Recorded data showed no significant differences
between study groups related to patients infection
and Acute infection the recent result referred to the
concentrations of IFN Y -, IFN- Y exhibited no
significant decrease in the concentration of amebic
patients infection (120.0+78.0pg/ml) in comparison
to patient acute (197.0£206.0pg/ml) as in Figure 3b
(p>0.05).

Recorded data showed no significant differences in
gender at p<0.05 between study groups related to
patients male and patients female the recent result
referred to the concentrations of IFN-Y, IFN-Y
exhibited no significant differences in the
concentration of patients male (234+362.0pg/ml) in
comparison to patient female (160.0£132.0pg/ml)
as in Figure 3c (p>0.05).

Recorded data showed no significant differences
between study groups related to the age of patients
the recent result referred to the concentrations of
IL-Y, IL- Y Exhibited no significance in the
concentration of patients aged 1-10 years
(146.0+136.0ng/ml) in comparison to 10-25 years
(227.0+211.0pg/ml), and significant differences at
p<0.05 between 25-40 years (80.0+45.0ng/ml) and
40> years (306.0+£502.0pg\ml) as in Figure 3d
(p>0.05).
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Figure 3) The concentrations of IFN-Y

Discussion

The results showed the success of isolating the E.
histolytica from the stool and their development on
the culture medium. It was confirmed that the
Locke-egg medium (LEM) was one medium that
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shows a high accuracy in the diagnosis of amoeba
from stool. After the successful development of
ameba in the culture medium was obtained and the
best E .histolytica population after the transfer (5-4)
of transgenic culture medium, this was consistent
with the studies also showed that the increase rate
of the doubling of the stages of trophozoite and cyst
48-72 hour after vaccination in culture medium and
then begins to decline and this was consistent with
Dagci et al., [221. The rate of replication reaches the
highest level after 48 an hour of vaccination in the
culture medium also research on the 72 hour
incubation represents the A logarithm stage, which
was harvest E. histolytica [23].

There is no cyst stage in the early hours if it was not
exposed to environmental conditions and this was
consistent with Eichinger [24] and Makioka et al. [25].
Several studies have indicated that it was necessary
to provide the natural bacteria with natural
germination if they cannot grow in the absence of
bacterial growth. Bacteria E. coli were the most
appropriate species in the axenic. Antibiotics are
used to control bacterial growth and do not prevent
the growth of natural bacteria in humans. There was
just a balance between amoeba and bacteria. There
was one strain of bacteria preferred [22l. It is the
most common. The culture medium is naturally
prepared from the bacteria found in the stool it was
difficult to grow E. histolytica in the middle of the
culture medium without being equipped with
specific microorganisms controlled by antibiotics
(26], In terms of nutrient acquisition, the trophozoite
stages produce large quantities of enzyme cysteine
proteinase in the stages of the culture medium.
These enzymes are essential in the industry for the
acquisition and consumption material of food by the
culture medium was observed rapidly, leading to the
loss of amoeba growth. Therefore, amoeba growth
transports were available every (48-72) hours, the
agricultural movements were every 48 hours to
replace the nutrients of the culture medium, as
much research has confirmed that antibiotics
erythromycin are available in the medium to control
bacterial growth sometimes.

On the parasite's plasma membrane, more than 20
proteins or families have been identified as open.
EhADH112 and the cysteine proteinase EhCP112
(EhCP-B9), which var. a 112kDa adhesion catalyst,
are allowed by these proteins [27. 28],

Eleven polypeptides were stained brightly with
coomassie brilliant blue in the current investigation.
The molecular weight of these molecules was 101,
95, 80, 69, 64,57,51.2,49.1, 36.1, 26.1, and 22.1kDa.
Another study discovered that when Western blots
using excretory-secretory antigen (ESA) from
axenically growing E. histolytica were probed with
human serum, the results were positive. ESA
antigenic proteins of 152, 131, 123, 110, 100, 82,
and 76kDa were identified, each having multiple
reactivities [29].
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During E. histolytica infection, it has been found that
the overexpressed genes are associated with the
virulence mechanisms of the parasite or the host
inflammatory reaction B0. For the survival of E.
histolytica in hepatic tissue, inflammation is
necessary. It is the colonization by E. histolytica that
would elicit the whole inflammatory process, which
would lead to the progress of amoebic liver abscess
(ALA) 311,
Evidence has shown that the presence of the
parasite could stir up an immune response typified
by the secretion of pro-inflammatory mediators [321.
The serum level of IL-4 was substantially greater in
patients with E. histolytica than in healthy controls
in the current investigation. In the case of INF- vy,
however, there was no significant difference in
serum levels between E. histolytica patients and
healthy controls. It can be deduced that the decrease
in IFN-y in patients with E. histolytica could signify
the destruction of the Th-1 responses in acute
amoebic infection. In other words, E. histolytica
suppresses the production of nitric oxide by
macrophages throughout a primary contagion and
cytokine induction in the late stage of ALA B331. The
low INF- y production could be explained by large
increases in IL-4 production in patients infected
with E. histolytica.
Indeed, the increase in IL-4 production in ALA
patients is consistent with previous research that
found increases in IL-4 and IL-10 production in
symptomatic patients 331 INF- y, and IL-4, on the
other hand, may have the ability to cause systemic
immune suppression in E. histolytica infected
patients, assisting in the progression of the clinical
illness.
A substantial cell-mediated immune response
against E. histolytica is required for amoebiasis
resistance. E. histolytica's pathogenicity is based on
its adherence to the intestinal epithelium, which is
reinforced by its penetration into the mucosa.
According to Guo et al. 34], previous studies revealed
that cell-mediated immunity by IFN-y plays a crucial
function in immunity against amoebiasis, and could
foretell the future vulnerability to symptomatic
amoebiasis. Our study showed that the serum level
of IL-4 was significantly higher in acute infection of
E. histolytica as compared to primary infection.
However, for INF-y, there was no significant value of
serum level in acute infection of E. histolytica as
compared to primary infection. A Th-2 cell
phenotype drives inflammation elicited by E.
histolytica in the intestine.
The release of IL-4, IL-5, and IL-13 has different
effects on amebic pathogenesis. This release of these
cytokines could cause down-regulation of
macrophage parasiticidal roles, leading to tissue
damage via production of necrotizing enzymes [33l. E.
histolytica has also been shown to inhibit both
macrophage respiratory burst and antigen
demonstration. Mucosal inflammation, which is
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triggered by Th-2 cytokines, aids in controlling the
amoebic infection at an early stage, avoiding
widespread damage.

It can be deduced that the decrease in patients with
E. histolytica could signify the destruction of the Th-
1 responses in acute amoebic infection. In other
words, E. histolytica suppresses the production of
nitric oxide via macrophages throughout a primary
infection and cytokine initiation in the late stage of
ALA B3l The significant increases in IL-4 production
in patients infected with E. histolytica may explain
the low IFN-y production. It is believed that the Th1l
cytokine is the key to the control of invasive
amoebiasis, while the production of macrophage
downregulates cytokines, such as IL-4 and IL-10,
and could cause inhibition of cellular immune
response to E. histolytica B341.

Our result shows that gender has no significant
difference in the release of IL-4 and IFN-y in patients
through E. histolytica. Within a study to examine
immune markers associated with asymptomatically
infected and diseased E. histolytica patients in
addition their association with sex, it was found that
ALA patients showed high cytokine levels of IL-4 [35].
Furthermore, our study also showed that the release
of IL-4 was not characterized by any significant
difference in the following age ranges in patients
with E. histolytica: 1-10 years; 10-25 years; 25-40
years; above 40 years. However, a significant
difference was recorded in the release of IFN-y
according to Moraes et al. [3¢], when mononuclear
cells from healthy people were treated with E.
histolytica, 1IFN-y and TGF were released. Our
findings on the effects of IFN- y are similar to
Moraes' findings on the effects of IFN- y. Based on
the report of Gonzalez Rivas et al, concerning
patients infected with E. histolytica, not only the
production of I[FN-y and TGFf and the increase in IL-
4 were observed, but also a suppressive immune
response was induced in patients with E. histolytica.
The serum levels of IL-4 and IFN-y play critical roles
in the pathogenicity of amoebiasis [371.

More research is needed to distinguish pathogenic
from nonpathogenic Entamoeba species using
molecular diagnostics of intestinal E. histolytica. In
addition, extraintestinal amebiasis in patients must
be diagnosed in order to determine the disease's
incidence at a national level.

Conclusion

This study revealed that the serum level of IL-4 was
significantly higher in patients with E. histolytica
associated with healthy observation collection by a
significant difference of p<0.05, while IFN-y showed
no significant difference. Also, study the immune
response to E. histolytica cysts protein aide to
investigate the early diagnosis of this disease.
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