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Abstract:

Introduction: This study was conducted to evaluate the usefulness of dot enzyme-linked immunosorbent

assay (dot ELISA) and plate ELISA, using monoxenically-grown Entamoeba histolytica soluble crude antigen,

for detecting antiamoebic antibodies in serum samples from suspected amoebic patients and healthy controls.

Materials and Methods: Sera from 18 suspected amoebic patients, 15 healthy subjects and 13 patients
with other parasitic diseases (leishmaniasis, hydatidosis, ascariasis and trichostrongyloidiasis) were examined
for the presence of specific Entamoeba histolytica antibodies by ELISA and dot-ELISA. Both dot and plate
ELISA detected antiamoebic antibodies in 15 (out of 18) suspected amoebic.

Results: From 15 healthy controls, two sera were found to be positive by ELISA and one of these two was
also positive by dot-ELISA. In both assays, no cross reaction was found with the sera from other parasitic
diseases including leishmaniasis, hydatidosis, ascariasis and strongyloidiasis. Sensitivity of the ELISA system
was determined as 83.3% (95% CI: 57.7-95.6%) and the specificity was found to be 92.5% (95% CI: 74.2-
98.7%). Positive and negative predictive values of the system were 88% and 89% respectively. On the other
hand, sensitivity of the dot-ELISA was determined as 83.3% (95% CI: 57.7-95.6%) and the specificity was
found to be 96.3% (95% CI: 79-99.8%). Positive and negative predictive values of dot ELISA were 93.7%
and 89.6% respectively.

Conclusion: While the sensitivity of both assays were equal (83.3%), dot-ELISA was found to be more
specific (96.3%) in detecting antiamoebic antibodies compared to Plate ELISA (92.5%). Seeing that the dot
ELISA is simpler, rapid, inexpensive, equally sensitive and more specific as compared to plate ELISA, its use

in serodiagnosis of amoebiasis can be recommended.
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Introduction:

An estimated 40 000-100 000 people die
yearly from amoebiasis, making this dis-
ease the second leading cause of death
from parasitic diseases (). The causative
protozoan parasite, Entamoeba histo-
lytica, is a potent pathogen (*). Infection
usually begins with the ingestion of the
cysts in food or water that has been con-
taminated by human feces (. The diag-
nosis of amoebic colitis rests on the
demonstration of E. histolytica in the
stool or colonic mucosa of patients ().
The diagnosis of amebiasis by micro-
scopic identification of the parasite in
stool is insensitive and unable to distin-
guish the invasive parasite Entamoeba
histolytica, which can cause invasive in-
testinal and extraintestinal disease from
the commensal parasite E. dispar .
Since this method cannot distinguish be-
tween these two parasites, it is unsuit-
able as a screening technique for epide-
miological studies, and probably for pa-
tient care. In view of the high frequency
of E. disparin many areas, dysentery due
to entities such as shigellosis or campy-
lobacter infection will probably be misdi-
agnosed as amoebic colitis if microscopy
is the only diagnostic criterion (9. Alter-
natives to microscopy diagnosis are
ELISA assays, with different range of
sensitivity and specificity, which identify
E. histolytica antigens in stool, or anti-
body in serum. However, the reported
sensitivity and specificity of these tests
are still need to be evaluated with inde-
pendent studies. Today the diagnosis of
invasive amebiasis is most commonly
attempted by a combination of stool ex-
amination and serological testing (). Se-

rum antibodies to E. histolytica can be

detected in 75 to 85% of patients with
symptomatic E. histolytica infection (9,
Serological techniques that have been
used so far for immunodiagnosis of
amoebiasis are IHA, counterimmunoelec-
trophoresis (CIE), amoebic gel diffusion
test, complement fixation (CF), indirect
fluorescence assay (IFA) latex agglutina-
tion and ELISA *®, ELISA is among the
most popular methods used in diagnostic
laboratories throughout the world and
the most studied technique for diagnosis
of amoebiasis 2. The sensitivity of de-
tection of specific antibodies to E. histo-
lytica in serum is reported to be higher
than 95%. Serum antibodies could be
present within 1 week after the onset of
symptoms of patients with amebic colitis.
In a study including 100 patients with
amebic colitis, anti-lectin IgM and anti-
lectin IgG were measured by ELISA, and
their sensitivities for the first week were
found to be 45.1 and 5.6% respectively.
They increased to 79.3 and 93.1%, re-
spectively, for period longer than 1 week
(13).

The present study aimed to evaluate the
usefulness of enzyme-linked immunosor-
bent assay (ELISA) and dot- ELISA for
serodiagnosis of amoebiasis, using an
antigen purified from the axenically-

grown E. histolytica.

Materials and Methods:

Serum Samples: Serum samples from
suspected cases of amoebiasis (n=18))
were obtained from patients referred to
different university affiliated hospitals.
Serum specimens were also obtained

from patients infected with other para-
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sites along with control samples (n=15)

from the healthy subjects.

Preparation of Antigen: The amebic
antigen was prepared from characterized
strain of E. histolytica in Rabinson me-
dium. The protein content of each anti-
gen was measured by a Bio-Rad protein
assay. The antigen was kept at -20°C

until use.

Enzyme Linked Immunosorbent As-
say (ELISA): ELISA was carried out in
flat-bottom 96 microplates (Nunc, Nunc
International, Roskilde, Denmark). The
plates were coated with 5 pg/ml of puri-
fied Entamoeba histolytica antigen (100
pl/well) in coating buffer (0.05 M carbon-
ate bicarbonate buffer, pH 9.6) and incu-
bated at 4°C overnight. Excess antigen
was removed by washing the plate five
times in phosphate buffered saline-
Tween 20 (PBST, pH 7.4 containing
0.05% Tween 20). Blocking was done
with 3% skimmed milk in PBST for 2
hours. The wells were washed and 100 pl
of serum samples (1/100 dilution in
PBST) from suspected amoebiasis pa-
tients along with samples from healthy
individuals as negative controls and sam-
ples from patients infected with other
parasites were applied to the plates and
incubated for 1.5 hour. The plates were
washed as before and 100 pl of horserad-
ish peroxidase conjugated polyclonal an-
tibody against human immunglobulin
(Dako) at a 1/3000 dilution in PBST was
added to the plate and incubated for 1
hour at room temperature. After being
washed as before, the plate was incu-
bated with chromogen/substrate (100
pl/well of 0.040% OPD, 0.025% H202 in
0.1 M citrate buffer, pH 5) and the reac-

tion terminated with 1mM sulphuric acid
after 30 min. The absorbance at 490 nm
was monitored with a microplate reader
(LX800, Biotek).

Dot ELISA: Dot-ELISA was performed as
described by Yamaura et al., with some
modification %, A nitrocellulose mem-
brane (Watmann, pore size, 0.45um) was
divided into 5 x 5 mm square. 5 ml of 50
mg/ml of E. histolytica antigen was dot-
ted onto each square and the membrane
was left in room temperature to dry. Un-
bound sites on the membrane was
blocked with 5% skimmed milk in Tris
buffered saline with 0.05% Tween 20 pH
7.4 (TBST) with 1% bovine serum albu-
min (BSA) for 1 hour at 37 °C. After
blocking, serum sample from the patients
(1:100 dilution in TBST) along with sam-
ples from healthy controls and samples
from patients infected with other para-
sites were added to the membrane and
incubated for 1 hour at 37 °C. The mem-
brane was then washed three times each
5 min with TBST. Peroxidase-conjugated
anti-human immunoglobulin G (1:3000
dilution in TBST +1% BSA) was added to
the membrane and the membrane was
incubated for 30 min at 37 °C. The
membrane was washed three times as
before and bound conjugated antibody
was detected by adding freshly prepared
substrate (0.1% hydrogen peroxide and
1 mg/ml DAB, 3,3'diaminobenzidine;
Sigma Chemical Co., in substrate buffer
(50 mM Tris-HCI, pH 7.6) and the mem-
brane was incubated until the band de-
velopment was optimal (about 5 min).
The membrane was then rinsed with dis-
tilled water to stop the reaction. Brow-

nish spots indicated a positive reaction.
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Results:

Serum samples obtained from 18 sus-
pected cases of amoebiasis along with
serum samples from patients with leish-
maniasis (n=4), hydatidosis (n=3) as-
cariasis (n=3) and trichostrongyloidiasis
(n=2) and samples from healthy indi-
viduals (n=15) were tested by ELISA
and dot ELISA using antigen from axeni-
cally-grown E. histolytica trephozoites.
The cut off point was set as 2SD above
the mean of control samples for ELISA
and brownish spots was considered as
positive ELISA.
Results of this study showed that 15

reaction for dot

(out of 18) samples from suspected
amoebiasis patients were positive by the
ELISA and dot ELISA systems. It was
found that 2 (out of 15) sera samples of
healthy individual have a positive reac-
tion with the antigen in ELISA system
where only one of these samples was
positive by dot ELISA assay. Hence, sen-
sitivity of the ELISA system was deter-
mined as 83.3% (95% CI: 57.7-95.6%)
and the specificity was found to be
92.5% (95% CI: 74.2-98.7%). Accord-
ingly, positive and negative predictive

values of the system were 88% and 89%
respectively. No cross reaction was found
with the sera from leishmaniasis, hydati-
dosis, ascariasis and trichostrongyloidi-
asis patients.
For dot-ELISA, in 15 sera from sus-
pected amebiasis patients brownish spots
were observed against diluted serum and
also positive controls as shown in Fig. 1.
Nonspecific reactions with the E. histo-
lytica antigen were examined using sera
from patients infected with parasites oth-
er than E. histolytica and healthy sub-
jects. No positive spot against E. histo-
lytica antigen was recognized in sera
from other parasitic diseases but a spot
was observed in a serum from one
healthy subject.
Considering the above findings, sensitiv-
ity of the dot-ELISA was determined as
83.3% (95% CI: 57.7-95.6%) and the
specificity was found to be 96.3% (95%
CI: 79-99.8%). Therefore positive and
negative predictive values of the assay
were 93.7% and 89.6%
While the sensitivity of both assays were
equal (83.3%), dot-ELISA was found to
be more specific (96.3%) in detecting

respectively.

antiamoebic antibodies

plate ELISA (92.5%).

compared to

Fig. 1 Results of dot-enzyme-linked immunosorbent assay (dot-ELISA) for serum samples form patients with intesti-

nal amoebiasis (1-15: serum samples from amoebiasis patients, 16-18: control samples).

14
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Discussion:

Diagnosis of amoebiasis is still a problem
in many clinical laboratories. Microscopic
diagnosis is unable to differentiate E. his-
tolytica from E. dispar and its sensitivity
is no higher than 60%. Moreover false-
positive results due to misidentification of
macrophages and nonpathogenic species
of Entamoeba is another drawback of
microscopical diagnosis Y. Of all children
with diarrhea diagnosed with amoebiasis
by microscopy, only 40% were proven to
have E. histolytica infection when specific
methods (antigen detection and culture-
isoenzyme analysis) were used, and of all
children diagnosed with E. histolytica in-
fection by specific methods, the majority
was missed by microscopy 9. Serological
diagnosis seems to be a suitable alterna-
tive for diagnosis of amoebiasis. Several
serological assays have been used for the
diagnosis of amoebiasis and among them
ELISA either for antibody detection or
antigen detection has received the most
attention ©'?, The present study was
conducted to evaluate the usefulness of
dot enzyme-linked immunosorbent assay
(dot ELISA) and plate ELISA, using ax-
enically-grown  Entamoeba  histolytica
soluble crude antigen, for detecting an-
tiamoebic antibodies in serum samples
from suspected amoebic patients and
healthy controls. While the sensitivity of
both assays were equal, dot-ELISA was
found to be more specific in detecting
antiamoebic antibodies compared to Plate
ELISA.

The antibody titer measured by plate
ELISA did not correlate with the intensity
of the spots obtained by dot-ELISA in all
cases and this has been reported in Hag-
highi study as well (19, The dot ELISA

technique has been used for serological
diagnosis of many parasitic diseases and
has several advantages over Plate ELISA
(1518 The results can be read with the
naked eye and the antigen-dotted nitro-
cellulose membrane strips can be stored
for 3 years at 4°C as demonstrated in
Yamasaki and Araki study ®%. It has
been also reported that antigen-dotted
nitrocellulose membranes stored at room
temperature is also stable for up to 3
months at room temperature or 37°C.

In the present study, the sensitivity of
dot-ELISA was same as those of plate
ELISA, but dot-ELISA was more specific
that plate ELISA in detecting anti E. his-
tolytica antibody since its specificity was
found to be higher than plate ELISA.
Considering the above mention benefits
of this assay, it can be concluded that
dot-ELISA is more appropriate than plate
ELISA for the serological diagnosis of
amoebiasis. Our finding is consistent with
those reported by Gandi et al, where
they employed dot ELISA for the diagno-
sis of amoebiasis ), They found that dot
ELISA was positive in 93% of cases of
amoebic liver abscess, 3% of healthy
controls and none of the cyst passers.
They reported 97% sensitivity and 93%
specificity for the assay.

Taken together since dot ELISA had a
higher specificity in comparison with
Plate ELISA and sensitivity as high as
plate ELISA and since it is a simple, non
expensive and reliable test, its use can
be recommended, as an appropriate se-
rological test, for the diagnosis of amoe-

biasis.
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