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Abstract. The aim of this study was to identity the presence of
Entamoeba histolytica and E. dispar by nested PCR in children attending the
“Dr. Luis Razetti” Hospital, Barcelona, Anzoategui State. Of the 1,141 fecal
samples coproparasitologically evaluated by conventional microscopy, 150
were diagnosed positive for E. histolytica in 0-10 year-old-children, of both
sexes. The signs, symptoms and a full coproparasitological report were ob-
tained from all of these and nested PCR was performed to identify E.
histolytica and E. dispar. The conventional microscopy results showed a diag-
nostic frequency of E. histolytica in 13.2% of the cases, of which 79.3% were
positive only for this pathogen. However, nested PCR showed that of these,
only 28% (42/150) were actually infected by Entamoeba spp., revealing a high
over-diagnosis of E. histolytica. We also identified 9.3% E. histolytica, 4% E.
dispar and 4.7% mixed infections. Diarrhea was the most common symptom,
followed by abdominal pain and fever. Bloody stools were statistically associ-
ated with E. histolytica, but were also found for E. dispar infections. This
study demonstrates that molecular techniques complementary to conven-
tional methods enable the correct identification of Entamoeba spp., thus con-
tributing to an improved epidemiological assessment of these parasites and
implementation of the appropriate treatment.
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Resumen. Esta investigacion plante6 detectar por nested PCR Entamoe-
ba histolytica y E. dispar en nifios del Hospital “Dr. Luis Razetti” de Barcelo-
na, estado Anzodategui y su asociacion con sintomas clinicos. De 1.141 mues-
tras fecales evaluadas parasitolégicamente por microscopia convencional,
150 fueron positivas a E. histolytica en nifos de 0-10 afnios y de ambos sexos.
Se obtuvo informacién de signos, sintomas y reporte parasitélogico comple-
to de cada uno de los pacientes y se realiz6 nested PCR para identificar E.
histolytica y E. dispar. Los resultados de la microscopia convencional demos-
traron una frecuencia de diagnoéstico de E. histolytica del 13,2%. En el 79,3%
de estas positivas se reportd esta especie como tnico patégeno. Sin embar-
g0, la nested PCR evidencio que s6lo 28,0% (42/150) de las mismas presen-
taron infecciones por Entamoeba, evidenciandose un elevado sobrediagnosti-
co de E. histolytica. Ademas se identificaron 9,3% infecciones por E. histolyti-
ca, 4,0% E. dispar, y 4,7%infecciones mixtas. La diarrea fue el sintoma mas
comin, seguido de dolor abdominal y fiebre. La presencia de sangre demos-
tré asociacion estadisticamente significativa con E. histolytica, pero también
se reporté en infecciones por E. dispar. Este estudio demuestra que las téc-
nicas moleculares complementarias a los métodos convencionales, permiten
la identificacion correcta de especies de Entamoeba, contribuyendo con una
mejor evaluacion epidemioldgica de estos parasitos y la aplicacion adecuada

del tratamiento.

Recibido: 13-06-2012. Aceptado: 22-11-2012

INTRODUCTION

Entamoeba histolytica is the causal
agent of intestinal amoebiasis, one of the
principal causes of mortality in humans
worldwide (1-4). Other Entamoeba species,
such as E. dispar and E. moshkouvskii have
also been found in patients with gastroin-
testinal symptoms (5-9). However, there is
as yet no definitive evidence demonstrating
that these two species are pathogenic to
humans (10-12).

Clinical features of amebiasis range
from asymptomatic colonization to amoe-
bic dysentery and invasive extra intestinal

amoebiasis, the latter in some cases in the
form of liver abscesses (13). An estimated
50 million people suffer from this invasive
disease worldwide, producing an annual
death toll of between 40,000 and 100,000
(14, 15). Although this parasite is distrib-
uted throughout the world, prevalences ex-
ceeding 10% have only been reported from
some developing countries (16). Despite
the availability of effective treatments
against E. histolytica, morbidity and mortal-
ity rates have persisted, suggesting that
measures to eliminate or limit the disease
are at present largely ineffective. Neverthe-
less, as humans are apparently the only
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hosts, an appropriate control program
should be able to eradicate the infection
(17, 18).

E. histolytica infections are diagnosed
based on the study of the clinical symptoms,
as well as the microscopic examination of se-
rial stool samples. The latter is a faster and
easier procedure, but its sensitivity is lim-
ited and requires an experienced observer to
accurately distinguish between pathogenic
and non-pathogenic species; a serious cause
of error for the correct diagnosis of the dis-
ease. For this reason, direct diagnosis by it-
self is considered to be insufficient for the
identification of E. histolytic and should be
complemented by fixation techniques such
as permanent trichrome staining that per-
mit the intracellular elements to be visual-
ized more easily (19,20). Haque et al. (1),
however, argue that trichrome and iron
hematoxylin staining are not good methods
for the detection of E. histolytica, because
they do not differentiate between this and
other non-pathogenic species which are
morphologically identical.

The diagnosis of false negatives of E.
histolytica is thus at least partly due to a de-
lay in sample processing, short analysis
time, analyses performed by technicians
without adequate theoretical and practical
training and a lack of complementary meth-
ods that help to improve the visualization of
hematophagous trophozoites (21). False
positives, on the other hand, occur due to
the incorrect identification of non-patho-
genic species of amoeba and host cells such
as macrophages (22-24). The difficulties of
differentiating E. histolytica from other
Entamoeba spp. is, in many cases, the rea-
son why the prevalence of this infection
vary so greatly from one region to another
(5).

In order to provide a solution to the
problems of the diagnosis of Entamoeba re-
lated infections, rapid and highly sensitive
Polymerase Chain Reaction (PCR)-based

protocols have been developed, and al-
though several studies have compared the
different methods of species-specific diag-
noses (25-27), molecular techniques have
been effective for the successful detection
and differentiation of E. histolytica and E.
dispar in clinical samples. Parija and
Khaimar (7) analyzed 746 stool samples
with cysts and trophozoites of E. histolytica,
E. dispar and E. moshkovskii, using PCR to
amplify the small rRNA subunit. These au-
thors found a greater prevalence of E.
dispar (8.8%) compared to E. histolytica
(1.7%). E. histolytica was, in fact, only actu-
ally present (as diagnosed by PCR) in 19%
of the 68 stool samples registered as con-
taining E. histolytica by microscopic exami-
nation, implying that 81% of suspected in-
fections were wrongly diagnosed and pa-
tients were thus unnecessarily treated with
antiamoebic medication. This over-diagno-
sis of E. histolytica, has led to a re-evalua-
tion of the epidemiology of amoebiasis in
terms of prevalence and morbidity, particu-
larly in geographical arecas with high
endemicity (19,28).

In Venezuela, 6,872,282 cases of diar-
rhea, mainly in children, were reported be-
tween 2007 and 2010. Of these, 574,225
were the result of amoebiasis, with Zulia
State having the largest number of cases
and Anzoategui and Sucre being the most
affected states in the eastern region of the
country (29). In addition, changes in the
frequencies of the E. histolytica/E.dispar
complex have been reported, with high
prevalences in different regions (30-33).
The application of PCR by Rivero et al. (34)
in Maracaibo (Western Venezuela), and
Mora et al. (35), in Cumana (Eastern Vene-
zuela), have shown significant differences in
the frequencies of infections by species of
Entamoeba between the microscopic and
molecular detection.

The fact that an important number of
infections by Entamoeba spp. has been re-
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ported in Venezuela, means that more ap-
propriate, sensitive and specific methods
that allow for the correct detection and dif-
ferentiation of species within this genus
should be implemented. We thus undertook
this investigation in order to assess the real
frequencies of E. histolytica and E. dispar in
stool samples diagnosed as positive for E.
histolytica and/or E. dispar by conventional
methods in patients from Barcelona, Vene-
zuela.

METHODOLOGY

Study population

A total of 150 stool samples collected
from children aged 0-10 of both sexes, be-
tween January and August 2009, who at-
tended the Pediatric Department “Dr.
Rafael Tobias Guevara” at the Dr. “Luis
Razetti” Hospital, Barcelona, Anzoategui
State, were diagnosed as microscopically
positive for Entamoeba histolytica, when
they were observed using wet preparations
with 0.85% physiological saline solution and
Lugol’s solution. The physical characteris-
tics of the samples such as: appearance,
consistency, color, odor, pH, presence or
absence of mucus, blood and/or adult
worms, were noted as well as the signs and
symptoms of the children at the time of the
collection of the sample (fever, diarrhea,
abdominal pain, among others). In addi-
tion, intestinal worms and protozoa were
detected and identified microscopically in
each of the samples.

The consent of the legal representa-
tives of the children who participated in the
study was sought in each case after inform-
ing them about the aims of the research.
All of the methods used were previously ap-
proved by the Bioethics and Biosafety Com-
mittee at the Instituto de Investigaciones
en Biomedicina y Ciencias Aplicadas, Uni-
versidad de Oriente (IIBCAUDO), Cumana,
Venezuela. Once the representative had au-

thorized the participation of their child or
children and the stools had been processed
by microscopy, 1 g of fecal matter was re-
moved from each sample and placed in a
1.5 mL sterile Eppendorf tube with 500 L
phosphate buffered saline (PBS) 1X. The
tubes were then transported on ice to the
Molecular Genetics Laboratory, IIBCA-
UDO, where they were stored at —20°C until
analysis by PCR.

DNA extraction

Genomic DNA was extracted from the
150 stool samples using the Promega Wiz-
ard® Genomic DNA purification Kit, em-
ploying the protocol suggested by the man-
ufacturer with the following modifications:
200 uL of each of the fecal samples pre-
served in PBS were placed in a 1.5 mL
Eppendorf tube, centrifuged at 14 000 g for
3 min at 18°C and the supernatant dis-
carded. Then 400 uL nuclei lysis solution
was added and the mixture homogenized by
pipetting the sediment. Cyst walls were
fractured by sonication, using a high inten-
sity sonicator (Autotone Ultrasonic) set at
the minimum speed for 2 sec and repeated
three times, with the samples held on ice.
10 ul. proteinase K was then added. Sam-
ples were incubated for 2 hours at 65°C and
then left to cool for 5 min at room temper-
ature. The extraction procedure was then
continued using the protocol recommended
by the kit and the DNA obtained stored at
-20°C, until its subsequent amplification by
PCR.

(PCR) polymerase chain reaction

The Nested PCR procedure has been
proposed by the International Centre for
Diarrhoeal Disecase Research, Dhaka, Ban-
gladesh (ICDDR, B) (36), as well as the
Jawaharlal Institute of Postgraduate Medi-
cal Education and Research (JIPMER),
Puducherry, India (7) as the optimal
method for the detection and differentia-
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tion of E. histolytica and E. dispar, using
the 16S rRNA-like gene sequence as the
genomic target.

Nested PCR was performed by first am-
plifying a fragment specific to the
Entamoeba genus (E1-E2 primers 898 bp)
and afterwards the fragments specific to E.
histolytica and E. dispar (439 bp, and174
bp, respectively) following the protocol de-
scribed by Parija and Khairnar (7). A culti-
vated strain of E. histolytica; TULA-0593:2
(NER), donated by the Immunology Insti-
tute, Universidad de los Andes (ULA),
Mérida, Venezuela; and a positive sample
for E. dispar, UDO402 strain (35), were
used as positive controls in each PCR run.
The amplified products were separated by
electrophoresis on a 2% agarose gel (EC330
Primo Minicell Gel Electrophoresis System)
in Tris-boric acid-EDTA (TBE) buffer 1X at
80 V for 45 min, stained with ethidium bro-
mide (0.5 ug/mL) and visualized in a ultra-
violet transilluminator. The molecular
marker used was the Axygen100 pb ladder.

Statistical analysis

The results obtained are shown in the
tables and figures. Associations between
the Entamoeba species assessed in this
study with the age, sex and symptoms of
the patients and the macroscopic charac-
teristics of the fecal material, were tested

with the Chi-square (3?) test (37, 38), us-
ing version 11.5 of the SPSS statistical
package.

RESULTS

E. histolytic was found in 13.2% (150)
of the 1,141 stool samples analyzed micro-
scopically by bioanalysts in the Pediatric
Department Laboratory at the “Dr. Luis
Razetti" Hospital, Barcelona, Anzoategui
State, of which 79.3% contained -cystic
forms and trofozoites of E. histolytica (Ta-
ble I). In addition, in 19.3% of the samples,
contained forms of other intestinal proto-
zoa such as Giardia duodenalis, Blastocystis
hominis, E. coli and Chilomastix mesnili;
and in 1.4%, co-infections with the eggs of
intestinal helminthes, such as Trichuris
trichiura and Hymenolepis nana, were found
(Table I), demonstrating a high prevalence
of infections caused by intestinal protozoa
in the samples analyzed. However, it must
be emphasized that these samples were not
concentrated as part of the clinical diagno-
sis, thus the frequency of helminths and
other intestinal protozoa observed may
have been underestimated.

A total of 98.7% of the -children
showed symptoms related to the infection,
with acute diarrhea being the most preva-
lent symptom (68%), followed by fever

TABLE I
FREQUENCY OF CHILDREN INFECTED WITH E. histolytica ONLY AND E. histolytica ASSOCIATED
WITH OTHER INTESTINAL PROTOZOA AND HELMINTHES FOR EACH SYMPTOM OBSERVED

Symptom E. histolytica  E. histolytica,  E. histolytica,  E. histolytica, Total
G. duodenalis E. coli T. trichiura
B. hominis C. mesnili H. nana

Acute diarrhea 80 12 8 2 102
Fever 19 3 2 0 24
Abdominal pain 16 1 2 0 19
Dysentery 2 0 1 0 3
Asymptomatic 2 0 0 0 2
Total 119 16 13 2 150
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(16%) and abdominal pain (12.7%)
(Table T). When conventional microscopy
was used as the diagnostic method, E.
histolytica was identified as single infection
in 79.3% of symptomatic and asymptomatic
children and in only 12% of samples they
were accompanied by other protozoa and
pathogenic intestinal helminths. In 8.7% of
samples, E. histolytica was found causing in-
fections together with commensal protozoa
such as E. coli and C. mesnili (Table I).

The first round of amplification of the
nested PCR, corresponding to the 898 bp
fragment specific for Entamoeba spp., al-
lowed us to detect a 28% (42/150) infection
rate by any of the Entamoeba species. The
second round of amplification produced spe-
cies specific fragments in all of these sam-
ples, of which 29 (19.3%) were identified as
E. histolytica, 6 (4%) as E. dispar, and 7
(4.7%) as mixed infections by E.
histolytica/E.dispar (Eh/Ed) (Figs. 1 and 2).

MC+C1 2 3 456 7 8 9 101112131415 1617 M 1819 20 21 22 23 24 25 26 2728 293031 32 333435 36

439 bp

M 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 M 56 57 58 59 60 61 62 63 64 6566 67 686970 7172 7374

Fig. 1. Representative gels for the second round of the nested PCR showing the presence of E. his-
tolytica as diagnosed from stool samples collected from the studied children. M: 100 bp mole-
cular weight marker (Axygen). C+: E. histolytica NER strain positive control: 439 bp. Evalua-

ted stool samples: wells 1-74. C-: negative control.

MC+C-12 345 67 8 9 1011213141516 17 M 1819 20 21 22 23 24 25 26 2728 2930 3132 33 3435 36
=

174 bp

M 37 38 3940 41 4243 44 4546 47 48 49 50 51 52 53 5455 M 56 57 58 59 60 61 62 63 646566 67 68 6970 7172 73 74

Fig. 2. Representative gels for the second round of the nested PCR showing the presence of E. dispar
as diagnosed from stool samples collected from the studied children. M: 100 bp molecular
weight marker (Axygen). C+: E. dispar UDO402 strain positive control: 174bp. Evaluated
stool samples: wells 1-74. C-: negative control.

Investigacion Clinica 63(4): 2012



Over-diagnosis of E. histolytica en Barcelona, Venezuela

371

The PCR procedure applied to the 150
stool samples microscopically diagnosed as
positive for E. histolytica showed that mi-
croscopic analysis over-diagnosed the inci-
dence of amebiasis by 72% (108/150). As
already mentioned above, PCR showed that
only 42 of the 150 samples were, in fact,
positive for the Entamoeba species diag-
nosed in this investigation.

Furthermore, PCR revealed that in
89.7% (26/29) of infections, E. histolytica
was the only parasite involved, whereas in
10.3% (3) of the cases there was a co-infec-
tion with E. coli and C. mesnili. In those in-
fections caused by E. dispar and mixed
Eh/Ed infections no other parasites were
found, except for a mixed infection with E.
coli and C. mesnili. It should be noted that
E. histolytica was not detected in samples
where it had been microscopically diag-
nosed as co-infecting with other protozoa
and pathogenic intestinal helminthes. This
could be due to the difficulty of differentiat-
ing Entamoeba spp. from host cells when
using SSF and Lugol “s solution as the stain-
ing agents during parasitological diagnosis.

Regarding the symptoms associated
with the infections (Table II), diarrhea was
also the most common symptom of infec-
tion by E. histolytica (62.1%), followed by
abdominal pain (20.7%) and fever (13.8%).
Diarrhea was also present in 66.6% of all E.

TABLE II
FREQUENCY OF THE SYMPTOMS SHOWN BY
THE CHILDREN UNDER STUDY FOR EACH OF
THE INFECTING AGENTS AS DIAGNOSED

BY PCR

Symptoms Eh Ed M
Acute diarrhea 18 4 5
Fever 2 1
Abdominal pain 0 1
Dysentery 0 0
Asymptomatics 0 0
Total 29 6 7

Eh: Entamoeba histolytica.
M: mixed Eh/Ed infection.

Ed: Entamoeba dispar.

dispar and mixed Eh/Ed infections, and
33.3%of children infected by E. dispar also
suffered fever. These observations thus
show that both E. histolytica and E. dispar
may be found in the same group of individu-
als with intestinal symptoms.

We could not find any species specific
pattern as regards stool consistency when
we macroscopically examined the PCR posi-
tive stool samples (Table III), as both soft
and liquid stools were infected by ecither spe-
cies. Mixed infections did, however, predomi-
nate in liquid samples (71.4%). Similarly,
the presence of blood was not necessarily in-
dicative of pathogenic species, although it

TABLE III
MACROSCOPIC CHARACTERISTICS OF THE PCR-POSITIVE AND NEGATIVE STOOL SAMPLES
COLLECTED FROM THE CHILDREN UNDER STUDY

PCR Results N Consistency Mucus Blood
Liquid Soft

E. histolytica 29 10 19 28 17
E. dispar 6 3 3 6 3
E. histolytica/E. 7 5 2 6 4
dispar

Negative 108 47 61 0 0
Total 150 65 85 40 24
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was statistically associated with E. histolytica
(x* = 4.753; P < 0.05) (Table IV). Lastly,
mucus was found in the fecal samples of
most of the E. histolytica, E. dispar and
mixed Eh/Ed infections (Table III).

DISCUSSION

In general, infections caused by intes-
tinal protozoa predominated in the children
examined. In this regard, authors such as
Ouattara et al. (39) indicate that poly-
parasitism by intestinal protozoa is fre-

quent (80.2%) in the 6-16 year-old age-
group, with the most common species be-
ing, Endolimax nana, E. coli, G. duodenalis
and the Eh/Ed complex; this last with a
prevalence of 11.3%. This confirms the
presence and range of these micro-organ-
isms and indicates that an understanding of
their distribution in areas of transmission
of pathogenic protozoa could aid the devel-
opment of disease control programs that
combine treatment with prevention.

With respect to the prevalence of E.
histolytica in Venezuela, large variations in

TABLE IV
SUMMARY OF THE RESULTS OF THE %2 ANALYSIS OF THE ASSOCIATION OF THE MACROSCOPIC
CHARACTERISTICS OF THE STOOL SAMPLES, AGE, SEX AND GASTROINTESTINAL SYMPTOMS
OF THE CHILDREN WITH THE PRESENCE OF E. histolytica AND E. dispar AS IDENTIFIED BY PCR

Species Variable %2 p
Sex 0.068 0.794
Age 1.071 0.586
Diarrhea 1.033 0.309
Fever 0.000 1.000
£ histolytica Consistency 0.054 0.973
Mucus 0.220 0.639
Blood 4.753 0.029*%
pH 1.397 0.237
Leucocytes 0.070 0.792
Red bloodcells 0.130 0.718
Sex 0.004 0.950
Age 0.274 0.872
Diarrhea 0.273 0.601
Fever 0.421 0.515
B, dispar Consistency 2.410 0.300
Mucus 1.358 0.244
Blood 0.727 0.394
pH 0.007 0.935
Leucocytes 1.125 0.289
Red bloodcells 0.000 0.997

*Significantly associated variable, P < 0.05.
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different regions of the country have been
reported. In the West, a prevalence of 4%
for the E. histolytica/E. dispa rcomplex was
detected by parasitological analysis (33). A
study of the Yukpa ethnicity in rural areas
of Zulia state, showed a prevalence of 21.9%
E. histolytica infections in children aged
0-14 (32). In addition, Rivero et al. (34),
obtained a prevalence of 10.8% E.
histolytica infections in Maracaibo, Zulia
state using PCR, compared with that of
20.6% mixed E. histolytica/E. dispa rinfec-
tions diagnosed by parasitological analysis.
These researchers found no significant asso-
ciations between infection by these species
and age and/or sex.

In Bolivar state (southeast Venezuela),
Devera (40) reported the absence of this in-
testinal protozoa after microscopic analysis.
However, Mora et al. (35) found a preva-
lence of 5.4% for E. histolytica and 3.5% for
E. dispar infections using molecular detec-
tion by PCR in individuals with gastrointes-
tinal symptoms in Cumana, Sucre state. Ac-
cording to recent reports there is a higher
prevalence of E. histolytica in Sucre state,
compared to other states. This coincides
with our results for Barcelona, Anzoategui
state, showing higher frequencies in North-
eastern Venezuela, compared to the South-
eastern area.

Our study agrees with that of Mora et
al. (35), in that both indicate an important
over-diagnosis of pathogenic species by
parasitological methods. They reported
51.2% false positives from conventional mi-
croscopic analysis. On the contrary, Rivero
et al. (34) found that under-diagnosed by
10.6% by microscopic examination: 42 posi-
tive samples were detected by this method
compared to 47 positives by PCR, however
only 22 (10.78%) of these were identified as
E. histolytica.

The tendency of microscopic analysis
to produce false results due to confusion
between macrophages and trofozoites, and

polymorphonuclears (PMN) and cysts, lead-
ing to the incorrect identification of amoe-
bas, is well known (19, 22, 23). Thus, the
current recommendation when species spe-
cific diagnosis is not possible is to report:
“E. histolytica/E. dispar/E. moshkovskii” in
order to describe the presence of species
with identical morphologies in stool sam-
ples. Researchers and technicians are also
encouraged to use new technologies wher-
ever possible in order to elucidate the true
epidemiology  and  pathogenesis  of
Entamoeba spp., including the least studied
E. moshkovskii (41).

The fact that 108 samples were diag-
nosed by conventional microscopy as posi-
tive for E. histolytica, but were found to be
negative for this species by PCR, may be ex-
plained by the presence of intestinal amoe-
bas morphologically similar to E. histolytica
such as E. hartmanni and E. polecki. This
last, although it is a parasite of monkeys and
pigs, and is uncommon in humans, has been
reported from the latter on eight occasions
in Venezuela (42-45). E. hartmanni, on the
other hand, has often been reported from
western regions of Venezuela since 1976, us-
ing staining and concentration techniques
(31, 45, 46-50). All these studies have
pointed out that E hartmanni may be less
frequently detected in fresh stools or con-
centrated samples due to its small size, or
because its morphological features make it
indistinguishable from other Entamoeba spe-
cies, thus hindering a specific diagnosis.

The macroscopic characteristics of the
stool are important to indicate the correct
diagnostic methodology to use in the search
for intestinal pathogens. In this study, how-
ever, the characteristics of PCR-positive
samples (consistency and presence of mu-
cus) were not reliable indicators of the pres-
ence of the different Entamoeba spp. Never-
theless, the presence of blood, although not
exclusive to one pathogenic species, did
show a statistically significant association
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with E. histolytica. Diftferent research pa-
pers have pointed out that, while E. dispar
is considered to be a commensal amoeba, it
has also been identified in patients with
gastrointestinal symptoms (5, 9, 38, 51).
We now know that hematophagism is not
exclusive to pathogenic amoebae, since it
has been demonstrated that E. dispar cells
from stools samples can contain red blood
cells inside, which has been corroborated by
in vitro studies, showing the ability of E.
dispar to ingest red blood cells (5, 53).

The difficulties of correctly identifying
Entamoeba spp. has led to the use of
PCR-based procedures as the method of
choice for clinical and epidemiological
studies in developed countries (54-57), a
practice strongly endorsed by the World
Health Organization. The use of molecular
biology techniques has enabled the identifi-
cation of E. histolytica in a variety of clini-
cal specimens, including feces, tissue, liver
abscesses and aspirates (19).

Lastly, according to our experience at
the Molecular Genetics Laboratory (LGM)
at the IIBCAUDO, the application of PCR
for the diagnosis of intestinal amoebiasis,
as well as more sensitive and rapid molecu-
lar techniques (58,59) that are less expen-
sive and can be applied in the field (60),
provides a complementary method to the
conventional protocols that enables the
correct identification of Entamoeba spp.
Thus, PCR provides us with an extremely
useful tool for a better understanding of
the biology, diagnosis and epidemiology of
these species in different regions.

REFERENCIAS

1. Haque R, Huston C, Hughes M, Houpt E,
Petri W. Amebiasis. N Engl J Med 2003;
348: 1563-1573.

2. Haque R, Petri W. Diagnosis of amebiasis
in Bangladesh. Arch Med Res 20006; 37:
273-276.

w

6.

10.

11.

12.

World Health Organization. Amoebiasis.
WHO. Weekly Epidemiol Rep. 1997b; 72:
97-100.

World Health Organization. Report of a
consultation of experts on amoebiasis.
Weekly Epidemiol Rep 1997a; 72: 97-99.
Fotedar R, Stark D, Beebe N, Marriott D,
Ellis J, Harkness J.PCR detection of
Entamoeba histolytica, Entamoeba dispar,
and Entamoeba moshkovskii in stool sam-
ples from Sydney, Australia. J Clin
Microbiol 2007; 45: 1035-1037.

Haque R, Ali I, Clark C, Petri W.A case
report of Entamoeba moshkouvskii infection
in a Bangladeshi child. Parasitol Int 1998;
47:201-202.

Parija S, Khairnar K. Entamoeba
moshkouskii and Entamoeba dispar-associ-
ated infections in Pondicherry, India. J
Health Pop Nutr 2005; 23:292-295.
Tanyuksel M, Ulukanligil M, Guclu Z,
Araz E, Koru O, Petri W. Two cases of
rarely recognized infection with
Entamoeba moshkovskii. Am J Trop Med
Hyg 2007; 76: 723-724.

Visser L, Verweij J, Van Esbroeck M,
Edeling W, Clerinx J, Polderman A. Di-
agnostic methods for differentiation of
Entamoeba histolytica and Entamoeba
dispar in carriers: performance and clini-
cal implications in a non-endemic set-
ting. Int J Med Microbiol 2006; 296:
397-403.

Diamond L, Clark C. A redescription of
Entamoeba  histolytica  Schaudinn, 1903
(Emended Walder, 1911) separating it
from Entamoeba dispar Brumpt. 1925. J.
Euk Microbiol.1993; 40: 340-344.

Ortner S, Clark C, Binder M, Scheiner O,
Wiedermann G, Duchene M. Molecular bi-
ology of the hexokinase isozyme pattern
that distinguishes pathogenic Entamoeba
histolytica from nonpathogenic Entamoeba
dispar. Mol Biochem Parasitol 1997; 86:
85-94.

Sargeaunt P, Williams J, Grene J. The dif-
ferentiation of invasive and non-invasive
Entamoeba histolytica by isozyme electro-
phoresis. Trans R Soc Trop Med Hyg 1978;
72:519-521.

Investigacion Clinica 53(4): 2012



Over-diagnosis of E. histolytica en Barcelona, Venezuela

375

13.

14.

15.

16.

18.

19.

20.

21.

22.

24.

25.

Gomez J, Cortez J, Cuervo S, Lopez M.
Amibiasis Intestinal. Infectio 2007; 11:
36-45.

Buss S, Kabir M, Petri W, Haque R. Com-
parison of two immunoassays for detection
of Entamoeba histolytica. J Clin Microbiol
2008; 46: 2778-2779.

Petri W, Haque R, Lyerly D, Vines R. Esti-
mating the impact of amebiasis on health.
Parasitol.Today 2000; 16:320-321.

Stanley S. Amoebiasis. Lancet. 2003; 361:
1025-1034.

BlessmannJ, VanLinh P, Nu P, Thi H,
Muller-Myhsok B, Buss H, Tannich E. Epi-
demiology of amebiasis in a region of high
incidence of amebic liver abscess in cen-
tral Vietnam. Am J Trop Med Hyg 2002;
66: 578-583.

Blessmann J, Van A, Tannich E. Epidemi-
ology and treatment of amebiasis in Hue,
Vietnam. Arch Med Res 2006; 37: 270-272.
Tanyuksel M, Petri W. Laboratory diagno-
sis of amebiasis. Clin Microbiol Rev 2003;
16: 713-729.

Yau Y, Crandall I, Kain K. Development of
monoclonal antibodies which specifically
recognize Entamoeba histolytica in pre-
served stool samples. J Clin Microbiol
2001; 39: 716-719.

Temesvari L, Harris E, Stanley S, Cardelli
J. Early and late endosomal compartments
of Entamoeba histolytica are enriched in
cysteine proteases, acid phosphatase and
several ras-related Rab GTPases. Mol Bio-
chem Parasitol 1999; 103: 225-241.
Gonzalez-Ruiz A, Haque R, Aguirre A.
Value of microscopy in the diagnosis of
dysentery  associated  with  invasive
Entamoeba histolytica. J Clin Pathol 1994;
47: 236-239.

Haque R, Faruque A, Hahn P, Lyerly D,
Petri W. Entamoeba histolytica and
Entamoeba dispar infection in children in
Bangladesh. J Infect Dis 1997; 175:734-
736.

Santos F, Soares N. Mecanismos fisiopato-
genicos e diagnostico laboratorial da infec-
cao causada pela Entamoeba histolytica. J
Bras Patol Med Lab 2008; 44 249-261.
Haque R, Ali I, Akther S, Petri, W. Com-
parison of PCR, isoenzyme analysis, and

26.

28.

29.

30.

31.

32.

antigen detection for  diagnosis  of
Entamoeba histolytica infection. J Clin
Microbiol 1998; 36: 449-452.

Mirelman D, Nuchamowitz Y, Stolarsky
T. Comparison of use of enzyme-linked
immunosorbent assay based kits and PCR
amplification of rRNA genes for simulta-
neous detection of Entamoeba histolytica
and E. dispar. J Clin Microbiol1997; 35:
2405-2407.

Stark D, Van Hal S, Fotedar R, Butcher
A, Marriott D, Ellis J, Harkness J. Com-
parison of stool antigen detection kits to
PCR for diagnosis of amebiasis. JClin
Microbiol 2008; 46:1678-1681.

Ohnishi K, Murata M. Present characteris-
tics of symptomatic amebiasis due to
Entamoeba histolytica in the east-south-
east area of Tokyo. Epidemiol Infect 1997;
119: 363-367.

Boletin Epidemiol6gico. Ministerio del
Poder Popular para la Salud. 2007-2010.
Direccion General de Epidemiologia y Di-
reccion  de Vigilancia Epidemioldgica.
www.mpps.gob.ve.

Arenas-Pinto A, Certad G, Ferrara G,
Castro J, Bello M, Nuaiez L. Association
between parasitic intestinal infections and
acute or chronic diarrhoea in HIV-infected
patients in Caracas, Venezuela. Int J Std
AIDS. 2003; 14: 487-492.

Chacin L, Dikdan Y, Guanipa N, Villalo-
bos R. Prevalencia de Entamoeba histolyti-
ca y otros parasitos intestinales en un ba-
rrio del municipio Mara, Edo. Zulia, Vene-
zuela. Am Trop Med Parasitol 1990; 31:
3-15.

Diaz A, Rivero R, Bracho M, Castellanos
S, Acurero E, Carchi L, Atencio T. Preva-
lence of intestinal parasites in children of
Yukpa Ethnia in Toromo, Zulia State, Ven-
ezuela. Rev Med Chile 2006; 134: 72-78.
Miller S, Rosario C, Rojas E, Scorza J. In-
testinal parasitic infection and associated
symptoms in children attending day care
centers in Trujillo, Venezuela. Trop Med
Int Health 2003; 8: 342-347.

Rivero Z, Bracho A, Calchi M, Diaz I,
Acurero E, Maldonado A, Chourio G,
Arraiz N, Corzo G. Deteccion y diferencia-
cion de Entamoeba histolyticay Entamoeba

Vol. 93(4): 393 - 564, 2012



376

Rodulfo y col.

35.

36.

38.

39.

40.

41.

42.

44.

45.

46.

dispar mediante reaccion en cadena de la
polimerasa en individuos de una comuni-
dad del estado Zulia, Venezuela. Cad Sat-
de Pablica 2009; 25:151-159.

Mora L, Garcia A, De Donato M, Urdane-
ta H. Estudio epidemioldgico y molecular
de cepas de Entamoeba histolytica y Enta-
moeba dispar en pacientes con diarrea en
Jumand, estado Sucre, Venezuela. Invest
Clin 2008; 49(2): 225-237.

Ali I, Hossain M, Roy S, Ayeh-Kumi P,
Petri W, Haque R,Calrk C. Entamoeba
moshkovskii infections in children, Bangla-
desh. Emerg Infect Dis 2003; 9:580-584.
Morales G, Pinto L. Parasitometria.
Clemente editores, C.A. 1995.

Sokal R, Rohlf J. Introduccién a la Bioes-
tadistica. Editorial Reverté. S.A. Barcelo-
na, Espana. 1996.

Ouattara M, Silué K, N’Guéssan A, Yapi
A, Barbara M, Raso G, Utzinger J,
N’Goran E. Prevalence and polyparasitism
of intestinal protozoa and spatial distribu-
tion of Entamoeba histolytica, E. dispar
and Giardia intestinalis from pupils in the
rural zone of Man in Cdte d’Ivoire. Sante
2008; 18: 215-222.

Devera R.Ausencia de Entamoeba histolyti-
ca/Entamoeba dispar en Ciudad Bolivar,
estado Bolivar, Venezuela. Rev Biomed
1998; 9: 199-201.

Pritt B, Clark G. Amebiasis. Clin Proc
2008; 83: 1154-1160.

Chacin L. Successful treatment of human
Entamoeba  polecki  infection  with
metronidazole. Am J Trop Med Hyg 1980;
29:521-523.

Chacin L. Entamoeba polecki infection in
Venezuela. Report of a new case. Trans R
Soc Trop Med Hyg 1983; 77: 137.

Chacin, L. Entamoeba polecki infections in
Venezuela. Trans R Soc Trop Med Hyg
1992; 86: 634.

Chacin L, Guanipa N, Cano G, Parra A,
Estévez J, Raleigh X. Epidemiological
study of intestinal parasitic infections in a
rural area from Zulia state, Venezuela.
Interciencia 1998; 23: 241-247.

Chacin L, Bonpart D. A seroepidemi-
ological study of amebiasis in adults in

47.

48.

49.

o
o

(9]
o8}

Maracaibo, Venezuela. Am J Trop Med Hyg
1981; 30: 1201-1205.

Chacin L, Chacin-Martinez E, Espinoza
E, Cardenas B. A secroepidemiological
study of amebiasis in children of low socio-
economic level in Maracaibo, Venezuela.
Am J Trop Med Hyg 1982; 31: 1103-1106.
Chacin L, Dikdan Y.Prevalencia de Enta-
moeba histolytica y otros parasitos intesti-
nales en una comunidad suburbana de Ma-
racaibo. Invest Clin 1981; 22: 185-203.
Chacin L, Guanipa N, Arapé-Garcia R.
Prevalencia de Entamoeba histolytica,
Entamoeba hartmanni y otros parasitos
intestinales en nifios hospitalizados. Invest
Clin1976; 17: 25-41.

Chacin L, Sanchez-Chavez Y. Intestinal
parasitic infections, with special emphasis
on cryptosporidiosis, in Amerindians from
western Venezuela. Am J Trop Med. Hyg
2000; 62: 347-352.

Jetter A, Walderich B, Britten D, Mete O,
Goral V, Burchard G, Ackers J. An epide-
miological study of Entamoeba histolytica
and E.dispar infection in castern Turkey
using a colorimetric polymerase chain re-
action. Arch Med Res 1997; 28: 319-321.
Haque R, Neville L, Hahn P, Petri W.
Rapid diagnosis of Entamoeba infection by
using  Entamoeba  and  Entamoeba
histolytica stool antigen detection Kits. J
Clin Microbiol 1995; 33: 2558-2561.
Calderaro A, Gorrini C, Bommezzadri S,
Piccolo G, Dettori G, Chezzi, C.
Entamoeba  histolytica and  Entamoeba
dispar: comparison of two PCR assays for
diagnosis in a non-endemic setting. Trans
R Soc Trop Med Hyg 2006; 100: 450-457.
Carneiro H, Saramago R, Werneck H,
Muniz M, Peralta J. Comparison of Multi-
plex-PCR and antigen detection for differ-
ential diagnosis of Entamoeba histolytica.
Braz J Inf Dis 2007; 11: 365-370.

Hamzah Z, Petmitr S, Mungthin M,
Leelayoova S, Chavalitshewinkoon-
Petmitr P. Differential detection of
Entamoeba histolytica, Entamoeba dispar,
and Entamoeba moshkovskii by a sin-
gle-round PCR assay. J Clin Microbiol
20006; 44: 3196-3200.

Investigacion Clinica 53(4): 2012



Over-diagnosis of E. histolytica en Barcelona, Venezuela

377

[9)]
~

Hamzah Z, Petmitr S, Mungthin M,
Leelayoova S, Chavalitshewinkoon-
Petmitr P. Development of multiplex
real-time polymerase chain reaction for de-
tection of  Entamoeba  histolytica,
Entamoeba  dispar, and  Entamoeba
moshkovskii in clinical specimens. Am J
Trop Med Hyg. 2010; 83: 909-913.

Zaki M, Meelu P, Sun W, Clark C. Simul-
tancous differentiation and typing of
Entamoeba  histolytica and  Entamoeba
dispar. J Clin Microbiol 2002; 40: 1271-
1276.

Klein D. Quantification using real-time
PCR technology: applications and limita-
tions. Trends Mol Med 2002; 8: 257-260.
Singh A, Houpt E, Petri W. Rapid Diagno-
sis of intestinal parasitic protozoa, with a
focus on Entamoeba histolytica. Interdiscip
Perspect Infect Dis 2009.136: 765-769.
Liang S, Chan Y, Hsia K, Lee J, Kuo M,
Hwa K, Chan C, Chiang T, Chen J, Wu F,
JiD. Development of Loop-Mediated Iso-
thermal Amplification Assay for Detection
of Entamoeba histolytica. J Clin Microbiol
2009; 47: 1892-1895.

Vol. 93(4): 393 - 564, 2012



