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Humans are infected by two morphologically identical species of Entamoeba: Entamoeba histolytica causes
amebic colitis and liver abscess, and Entamoeba dispar is noninvasive. Several weeks of culture and isoenzyme
(zymodeme) analysis are required to differentiate E. histolytica from E. dispar. Here we report a field trial of
commercial antigen detection kits designed to rapidly detect and differentiate E. histolytica from E. dispar in
stool specimens. Stool specimens from 202 patients with diarrhea were examined for E. histolytica and E. dispar
by microscopy, culture, and antigen detection. Compared with culture, microscopic identification of the E.
histolytica-E. dispar complex was 60% sensitive and 79% specific, while the screening antigen detection test for
the E. histolytica-E. dispar complex was 80% sensitive and 99% specific. Differentiation of E. dispar from E.
histolytica by the E. histolytica-specific test was 95% sensitive and 93% specific compared with zymodeme
analysis. We conclude that the antigen detection test for the E. histolytica-E. dispar complex is more sensitive
and specific than microscopy and that the E. histolytica-specific antigen detection test is as reliable and much
more rapid than zymodeme analysis for the differentiation of E. histolytica from E. dispar.

As early as 1925 Brumpt (4) proposed that two morpholog-
ically identical species of Entamoeba, both of which produced
quadrinucleate cysts measuring 10 mm or more in diameter,
infected humans. Brumpt found that only one of the species
caused disease in kittens or human volunteers and named the
nonpathogenic species Entamoeba dispar. These studies lan-
guished in the absence of a means of distinguishing the two
morphologically identical parasites. It was not until Sargeaunt
and colleagues (19) demonstrated in 1978 that isoenzyme typ-
ing could be used to distinguish the pathogenic from the non-
pathogenic species of Entamoeba that the issue was reexam-
ined.
Largely because of the pioneering work of Sargeaunt and

colleagues, Entamoeba histolytica has recently been rede-
scribed as two distinct species (5, 7–9, 17–20, 22, 23). The
pathogenic species E. histolytica (formerly called the patho-
genic zymodemes of E. histolytica) and the nonpathogenic spe-
cies E. dispar (formerly called the nonpathogenic zymodemes
of E. histolytica) are morphologically identical but can be dif-
ferentiated by isoenzyme analysis, typing with monoclonal an-
tibodies (MAbs) to surface antigens, and restriction fragment
length polymorphisms (for a review, see reference 7). Isoen-
zyme analysis has been performed on a research basis on more
than 3,000 isolates (17). The nonpathogenic isoenzyme pattern
of E. dispar has never been seen in an isolate from a patient
with invasive disease, and only uncommonly has the patho-
genic zymodeme pattern of E. histolytica been observed in
amebae isolated from asymptomatically colonized humans
(17–20). Genetic evidence that the pathogenic and nonpatho-
genic phenotypes of amebae are different species comes from
analyses of restriction fragment length polymorphisms, se-
quences of single-copy genes, and small-subunit rRNA se-
quences (5, 7–9, 22, 23).
Earlier reports that E. histolytica and E. dispar could convert

in culture (3, 15, 16) were impossible to reconcile with the
genetic differences demonstrated between these two species
and were recently shown to be artefactual: Clark and Diamond
(6) used polymorphisms in the repeat region of the serine-rich
antigen to demonstrate that the ‘‘converted’’ isolates of Mi-
relman and colleagues (15) were identical to standard axenic
laboratory strains HM-1:IMSS and 200:NIH, supporting the
conclusion that reports of zymodeme conversion represent
contamination of nonpathogenic cultures with standard patho-
genic strains.
E. dispar has never been documented to cause colitis or liver

abscess. E. histolytica is responsible for all cases of colitis and
liver abscess and can also cause asymptomatic colonization.
Because E. dispar colonization is much more common than E.
histolytica infection and does not need to be treated, an im-
portant emphasis of applied research has been the develop-
ment of tests that can be used by clinicians to distinguish
infections caused by the two amebae.
We previously reported that MAbs against the galactose-

and N-acetylgalactosamine-inhibitable adherence lectin of E.
histolytica could be used to distinguish E. dispar from E. histo-
lytica (12, 13). Epitope 1 and 2 MAbs bind to the lectins of both
species, whereas epitope 3 to 6 MAbs recognize only the E.
histolytica lectin. By using polyclonal antilectin antibodies to
capture the lectin and enzyme-conjugated MAb to detect the
captured lectin, it was possible to specifically detect E. histo-
lytica in the stools of patients with amebic dysentery. Here we
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TABLE 1. Comparison of Entamoeba ELISA results for fecal
specimens with identical results by both microscopy and culture

Entamoeba ELISA result

No. of specimens with the
following microscopy and

culture result:

Positive Negative

Positive 38 2
Negative 3 104
Total 41 106
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report the first field test of commercial antigen detection kits
based on these antilectin antibodies, including a comparison of
antigen detection with standard microscopic identification and
stool culture identification of the parasite.

MATERIALS AND METHODS

Specimens. Stool samples were collected from patients with diarrhea seen in
1994 at the International Centre for Diarrheal Disease Research, Dhaka, Ban-
gladesh. Single stool samples were obtained from 96 consecutive patients diag-
nosed with E. histolytica-E. dispar complex infection (by microscopy or culture, or
both) and 106 consecutive patients negative by microscopy and culture for
Entamoeba infection and were examined with the antigen detection kits. Stools
were cultured for Entamoeba species in Robinson’s medium, and zymodeme
analyses were performed as described previously (12).
Antigen detection. The Entamoeba test (designed to detect but not differen-

tiate the antigens of E. histolytica and E. dispar in stool specimens) and the E.
histolytica test (designed to detect specifically E. histolytica in stool specimens)
were performed according to the manufacturer’s instructions (TechLab, Inc.,
Blacksburg, Va.). Briefly, assay microtiter wells (provided with the kit) were
incubated with 0.1 ml of diluted specimen (stool specimen diluted 1:1 in diluent
provided with the kit) and 1 drop of MAb-enzyme conjugate for 2 h at room

temperature. The contents of the well strips were then shaken out and were
washed four times in the wash solution. After washing, residual liquid was
removed by striking the strip once against a paper towel, substrate solutions were
added, and the strip was incubated at room temperature for 10 min. Intensifier
was then added, and after an additional 10 min of incubation the well strips were
read in a microtiter plate reader (Titertek Multiskan; Flow Laboratories,
McLean, Va.) at 450 nm. A positive result was defined as an optical density
reading of .0.05 after subtraction of the negative control optical density. Sen-
sitivity was calculated as the number of true positives/(number of true positives
1 number of false negatives); specificity was calculated as the number of true
negatives/(number of true negatives 1 number of false positives).

RESULTS AND DISCUSSION

Patients diagnosed with Entamoeba infection by microscopy
or culture, or both, were more likely to have visible blood in
their stools (19 versus 1.8%), were less likely to have liquid
stools (50 versus 71%) and were, on average, older (74 versus
54% $6 years old) than patients with diarrhea attributed to
other causes (data not shown).
Of the 96 specimens that were positive for Entamoeba spe-

FIG. 1. Distribution of Entamoeba ELISA results obtained with stool samples positive for Entamoeba species by microscopy or culture. (A) Microscopy positive,
culture positive; (B) microscopy negative, culture positive; (C) microscopy positive, culture negative. The results are the optical density of the sample after subtraction
of the optical density of the negative control sample. Positive results by the ELISA were defined as an optical density of .0.05 after subtraction of the optical density
of the negative control sample.
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cies by culture or microscopy, 41 were positive by both tech-
niques, 27 were positive only by culture, and 28 were positive
by microscopy but negative by culture. For the 41 specimens
that were positive for Entamoeba species by both microscopy
and culture, the Entamoeba enzyme-linked immunosorbent as-
say (ELISA) was positive for 38 specimens, for a sensitivity of

93%. Of the 106 specimens that were negative for Entamoeba
species by both microscopy and culture, the Entamoeba ELISA
was positive for 2 specimens, for a specificity of 98% (Table 1;
Fig. 1 and 2). Thus, for patients who have been diagnosed with

FIG. 2. Distribution of Entamoeba ELISA results obtained with Entamoeba-negative stool samples that were positive for other parasites or that were parasite-free.
(A) Entamoeba-negative stool samples positive for other parasites; (B) Entamoeba-negative stool samples free of parasites. The results are the optical density of the
sample after subtraction of the optical density of the negative control sample. Positive results of the ELISA were defined as an optical density of.0.05 after subtraction
of the optical density of the negative control sample.

TABLE 2. Comparison of microscopy and Entamoeba ELISA
results with culture results

Test and result

No. of specimens with the following
culture results:

Positive Negative

Microscopy
Positive 41 28
Negative 27 106

Entamoeba ELISA
Positive 54 2
Negative 14 132

TABLE 3. Some microscopic characteristics of stool specimens
from patients infected with E. histolytica and E. dispar (diagnosed by

Entamoeba and E. histolytica tests)

Characteristic
No. (%) of specimens

E. histolyticaa E. disparb

Visible blood in stool 14 (58) 1 (3.3)
Erythrocyte positive 17 (70) 4 (13.3)
Ingested erythrocytes 13 (68) 3 (15.7)
21 or above E. histolytica-E. dispar 14 (73) 2 (10.5)

a n 5 24 (microscopy positive, culture positive, n 5 19; microscopy negative,
culture positive, n 5 5).
b n 5 30 (microscopy positive, culture negative, n 5 19; microscopy negative,

culture positive, n 5 11).
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Entamoeba infection by culture and microscopy, the ELISA for
Entamoeba species is 93% sensitive and 98% specific.
For the 68 specimens that were positive for Entamoeba by

culture, the Entamoeba ELISA was positive for 54 specimens,
for a sensitivity of 80%. Of the 134 specimens that were neg-
ative for Entamoeba species by culture, the Entamoeba ELISA
was positive for 2 specimens, for a specificity of 99% (Table 2).
In comparison, microscopy was negative for 27 of the 68 cul-
ture-positive specimens and positive for 28 of the 134 speci-
mens that were culture negative, for a sensitivity of 60% and a
specificity of 79%. Thus, the Entamoeba ELISA is more sen-
sitive and specific than microscopy when compared with cul-
ture as the ‘‘gold standard.’’
For the 52 culture-positive specimens in which Entamoeba

could be divided into the species E. histolytica and E. dispar by
zymodeme analysis, the E. histolytica-specific ELISA correctly
identified 21 of 22 E. histolytica infections and 28 of 30 E.
dispar infections, for a sensitivity of 95% and a specificity of
93%. Thus, the E. histolytica-specific ELISA is a sensitive and
specific means for the rapid differentiation of E. histolytica
from E. dispar in stool specimens.
Stool specimens from patients diagnosed with E. histolytica

infection by ELISA were much more likely to have visible
blood and trophozoites containing ingested erythrocytes than
specimens from patients diagnosed with E. dispar infection (58
versus 3.3%) (Table 3). Thus, as expected, signs of dysentery
were most common in patients diagnosed with infection with
the disease-causing species E. histolytica.
Microscopy was apparently a less reliable means of identi-

fying Entamoeba species than either culture or antigen detec-
tion. None of the samples that were positive by microscopy but
negative by culture were positive by the antigen detection tests
(Fig. 1), consistent with at least some of the microscopy-posi-
tive, culture-negative specimens representing false-positive mi-
croscopy results. Other investigators have noted similar prob-
lems with the microscopic identification of Entamoeba species
(14, 17).
In conclusion, the field trial described here demonstrated

that the Entamoeba and E. histolytica test kits are more sensi-
tive and specific than microscopic identification of the parasite
in the stools of patients with diarrhea. The kits offer the sig-
nificant advantage of the rapid differentiation of the disease-
causing species E. histolytica from the noninvasive parasite E.
dispar. Other antigen detection- or PCR-based assays have
been reported for E. histolytica, but the kits used in the present
study are the first to reach commercial production (1, 10,
11–13). It remains to be determined whether analysis of more
than one stool specimen per patient will significantly improve
the sensitivity of detection. The test kits remain less sensitive
than culture (which is a research but not clinical tool), but they
clearly appear to be superior to morphologic identification.
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