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Abstract

Entamoeba histolytica is a cosmopolitan, parasitic protozoan of human large intestine, which is
a causative agent of amoebiasis. Amoebiasis manifests with persistent diarrhea containing mucus
or blood, accompanied by abdominal pain, flatulence, nausea and fever. In some cases amoebas
may travel through the bloodstream from the intestine to the liver or to other organs, causing multiple
abscesses. Amoebiasis is a dangerous, parasitic disease and after malaria the second cause of deaths
related to parasitic infections worldwide. The highest rate of infections is observed among people living
in or traveling through the tropics. Laboratory diagnosis of amoebiasis is quite difficult, comprising
of microscopy and methods of molecular biology. Pathogenic species Entamoeba histolytica has to
be differentiated from other nonpathogenic amoebas of the intestine, so called commensals, that
very often live in the human large intestine and remain harmless. Other intestinal commensals are
Entamoeba dispar and Entamoeba moshkovskii, morphologically the same as pathogenic species
Entamoeba histolytica sensu stricto. The differential diagnosis of these three amoebas is possible with
detection of their DNA.

Abbreviations

E. histolytica: Entamoeba histolytica; E. coli: Entamoeba coli; E.
nana: Endolimax nana; E. hartmanni: Entamoeba hartmanni; E.
polecki: Entamoeba polecki; I. biitschlii: Iodamoeba biitschlii; ESR:
Erythrocyte Sedimentation Rate; ALA Amoebic Liver Abscess; ALT:
Alanine Aminotransferase; AST Aspartate Transaminase; COX-2;
Cyclooxygenase-2; PGE, Prostaglandin E2; WHO: World Health
Organization; Y

Introduction

Entamoeba histolytica (E. histolytica) is a unicellular organism of
animal-parasitic infections, pathogenic protozoan from the family
Entamoebidae. E. histolytica has identified and first described in
literature by the doctor from St. Petersburg F. Aleksandrovich Losch
in 1875 [1]. Entamoeba histolytica cause dangerous syndrome called
amoebiasis (amoebosis). At this point it should be noted that the
term amoebosis is reserved only for the disease caused by Entamoeba
histolytica; that term cannot be used in cases of the infections of other
amoebas species of the family Entamoebidae.

Amoebiasis in humans may take the intestinal or parenteral
form. Intestinal amoebiasis (the most common) is manifested by
increased diarrhea, abdominal pain, flatulence, gas and increased
body temperature. In contrast, in situations when the amoeba enters
through the blood from the intestines to other organs of the body,
where it can form abscesses (such as the liver, lungs, brain), we are
talking about parenteral amoebiasis.

Untreated amoebiasis (especially intestinal infestations) can
result in even sloping death. World Health Organization (WHO)
estimates that each year around the world close to 500 million people

get sick, and 100 thousand people die because of amoebosis-induced
infection dysentery [2].

E. histolytica belongs to the cosmopolitan parasites, occurring
throughout the globe. Particularly exposed to this parasite are people
living and traveling to the tropical and subtropical zones (Asia,
Africa, India, Indonesia, Mexico, South America, South Africa).
These zones climatic conditions are optimal for the Protozoan cysts,
which described the external environment can survive for many days.
This fact contributes to the increase in the number of infections slider
Entamoeba histolytica amongst people in tropical zones. According to
Weinke to high-risk groups who are particularly vulnerable to being
infected by E. histolytica include men with a homosexual orientation
[3]. Prevalence, it means the incidence of infection is low in Poland
and is about 1%, while in tropical countries can claim up to 50%.
Most of the amoebiasis cases reported in Poland applies to people
returning from a different climate zone and foreigners.

The digestive tract may be inhabited by several species of
nonpathogenic amoebas in the family Entamoebidae, which
include Entamoeba coli, Entamoeba hartmanni, Entamoeba polecki,
Endolimax nana, Iodamoeba biitschlii [4-6]. The aforementioned
amoebas are so called commensals of colon, which may settle the
intestinal mucosa physiologically not attracting damages. There are
only isolated reports in the literature that some commensals may lead
to pathogenic actions in the human large intestine. There have been a
couple of cases of diarrhea problems caused by infections of Endolimax
nana, Entamoeba polecki and I. biitschlii in immunocompromised
patients [6].

In 1925, Brumpt suggested that within the family Entamoebidae
there are species Entamoeba dispar, which is morphologically
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identical with the pathogenic species Entamoeba histolytica [7].
This fact is confirmed in subsequent studies by analyzing the genetic
material of both protozoa, which turned out to be different [8-10].
The species Entamoeba dispar is nonpathogenic, and now it belongs
to the commensals of the colon. It was found that Entamoeba dispar
occurs together with Entamoeba histolytica in the same areas in the
world [5].

Ali, Haque and Tanyuksel have reported that within the
family Entamoebidae there is one species of amoeba, which is
morphologically identical with Entamoeba histolytica and is so called
Entamoeba moshkovskii. This species, like the Entamoeba dispar, is
nonpathogenic for the man and also belongs to the commensals of
the colon. Entamoeba moshkovskii is not cosmopolitan, the literature
mentions that it is endemic in Bangladesh, North America and South
Africa [6,11,12].

Nonpathogenic commensals of the colon should be necessarily
vary with the species of pathogenic Entamoeba histolytica. This is of
great importance from the point of view of pharmacotherapy, because
the commensals of the colon usually do not require treatment.

The purpose and objectives of the study

In this work, efforts were made to present and systematize the
most up-to-date information about the biology and pathogenicity
of E. histolytica infection and symptoms of amoebiasis. However,
special attention has been given to the broader subject of laboratory
diagnosis of amoebiasis caused by Entamoeba histolytica. Discusses
the usefulness, usability, and to reduce a number of analytical
methods used in the diagnosis of various clinically as amoebiasis.

Biology and morphology of E. histolytica

Entamoeba histolytica can be found in the human body in the
form such as infective cyst and vegetative form trophozoite.

Trophozoite: Trophozoite entity with a diameter equal to the 12-
60um, is surrounded by a three-tiered, lipid-protein cell membrane
and creates characteristic ameboid pseudopodia that allow him
to move and participate in phagocytosis, that is in the process of
absorption of food particles. The cytoplasm is differentiated to
ectoplasm and fine-grained endoplasm, which consists of cytosol
and placed in him numerous cell organelles such as endosomes,
lysosomes, Golgi apparatus, vacuoles with red blood cells and
glycogen mass [2,4,5,13,14] . Trophozoite of Entamoeba histolytica
does not contain mitochondria, which is why the energy distribution
anaerobic wins the protozoans of glucose, which releases the stored
glycogen mass [15,16]. A detailed process of all the metabolic
pathways in the organism Entamoeba histolytica presented Loftus in
the journal Nature [17].

Trophozoite of E. histolytica contains one round nucleus, in
which the genetic material (DNA) concentrated in the form of a
small, dense, centrally located karyosome and peripherally, evenly
deployed chromatin. Presented to the construction of the cell
nucleus is characteristic only of the species Entamoeba histolytica,
as it has been shown that the protozoan in the family Entamoebidae
is characterized by a high polymorphism of nuclei. The shape and
position of the karyosome and the placement of chromatin in the
cell nucleus is characteristic for each consecutive amoebas, which is
used in their differential diagnosis. The structure of the nuclei of the
amoebas is shown in Table 1.

Trophozoite is a form of this autonomic parasite, that is to say
capable to perform all vital, including parasitic life in the body of
the host. Trophozoite secretes specific proteolytic enzymes (e.g.
hyaluronidase, cysteine proteinase) leading to degradation and
cytolysis cells of tissues that have been attacked by E. histolytica [18].
The image of the trophozoite is shown in Figure 1 [19].

The cyst: The cyst of Entamoeba histolytica is a so called infective
stage of parasite. The cyst is a trophozoite surrounded by specific
membrane. The cyst is capable to survive in adverse conditions in
the external environment for many days. This is due to the fact that
the cyst is enclosed by multi-layer membrane containing, inter alia,
chitin, which largely prevents the exchange of different substances
between the interior of the cyst and the external environment [2].
The cyst with a diameter equal to the 10-20pm is usually round,
contains 1, 2, 3 or 4 nuclei with karyosome and as trophozoite
peripherally placed chromatin. The character mature cysts of E.
histolytica contains glycogen focused within the cytoplasm in the
form of irregular, spills, stains under the influence of Lugol’s iodine
in the form of a dark, orange-brown stains. It is very characteristic
to the species Entamoeba histolytica. Glycogen mass occurs only at
the stage of young cysts; mature cysts never contains it. In addition,
the cysts are characteristic of the species Entamoeba histolytica. On
the other side, cysts contains blunt finished chromatoidal bars. These
structures are clearly visible in preparations stained with iodine or
Trichrome (Gomori-Wheatley technique) [4,5,13,14]. The form of
cyst Entamoeba histolytica is shown in Figure 2 [19].

Infection

The main reservoir of the parasite in the environment is sick man
who expel with feces protozoan cysts and becomes at the same time,
the source of infection for other people [4]. The host becomes infected
after oral ingestion of the protozoan cysts with the infected water or
food (the so called fecal-oral transmitted way) [14]. Cysts Entamoeba
histolytica are resistant to low pH of gastric juice, therefore are not
destroyed in the light of the stomach. They are also resistant to

Table 1: Structure of the nuclei of amoebas in the family Entamoebidae.

Amoeba | E. histolytica/ E. coli E. hartmanni E. polecki E. nana

E. dispar/

E. moshkovskii
Karyosome ' Small, compact, round, | Large, not compact, round, always Small, compact, round, always |Large, compact, round, Large, irregularly shaped,

always centrally situated |centrally or eccentric situated centrally or eccentric situated always centrally situated  always centrally situated
Peripheral |Fine granules, uniform in |Chromatin clumped and arranged Morphology similar to E. No peripheral chromatin or |Usually no peripheral
chromatin |size, beaded appearance on the membrane, may appear as | histolytica sensu lato, chromatin 'chromatin clumped in large |chromatin

solid dark ring may appear as solid ring granules on the membrane
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Figure 1: Trophozoite of E. histolytica (trichrome staining).

Figure 2: Cyst of E. histolytica (trichrome staining).

chlorination of water and various other chemicals, so they can easily
survive in adverse environmental conditions, without losing its
pathogenicity for the human host [2].

Contamination of food may occur with cysts as a result of the
contact of food with the fly, which is a vector in the transmission of
various cysts of protozoa, including Entamoeba histolytica and other
pathogenic microorganisms (e.g. Salmonella, Shigella). In contrast
to water cysts Entamoeba histolytica can get along with the feces
of infected humans and animals through the release of wastewater
into surface waters (rivers, lakes). Not without significance is
also the placing of cesspools in the area of drinking water intakes.
Predisposing factors to the infestation with E. histolytica are bad
sanitary conditions, lack of running water in the house and breaking
the basic rules of hygiene.

The development cycle of E. histolytica

This cycle was first described by Dobell in 1925 [6]. The cyst of
Entamoeba histolytica after getting to the human body undergoes a
transformation in the lower section of the small intestine in metacyst;
this is called the excystation process. Trophozoite with four nuclei
undergoes further multiple divisions, leading to the creation of
very large mononuclear population capable of trophozoites invade
the lining of the intestine, or attack other organs. Subsequently
the trophozoites excrete food vacuole and other cellular organelle,

resulting in take the characters of precysts. The life cycle of Entamoeba
histolytica ends the process of encystation which resulted in precysts
generating the areola in cyst forms. These cysts are then excreted
in the feces [2,13,6]. Sick of amoebiasis man can excrete feces, even
to tens of millions of cysts daily. Of course, with the feces are also
excreted trophozoites of E. histolytica, but soon undergo degradation
in terms of the external environment.

We do not know the incentives which the amoeba in the light of
the intestine undergoes in the process of encystation and excystation.
Eichinger and Stanley suggests that one of these factors can be
adherence trophozoites to intestinal mucosa cells via receptor-specific
lectin Gal/GalNAc [2,20].

Pathophysiology and clinical signs of infestation

Entamoeba histolytica makes a man so called amoebiasis
(amoebosis). The most common clinical forms of amoebiasis are:

Acute dysentery, intestinal amoebiasis: The disease begins when
trophozoites of E. histolytica are adhered to the epithelial cells of the
colon with a special Gal/GalNAc lectin, a heterodimer comprised of
three subunits with a total molecular weight 260 kDa [21-22]. Stuck to
the trophozoites mucosa secrete specific proteolytic enzymes such as
hyaluronidase, cysteine proteinase, cathepsin B, which produce a local
inflammatory reaction, congestion, degradation attacked by amoeba
cells and facilitate trophozoites further invasion of the intestinal
submucosa tissue [13,18,21,23]. Trophozoites of amoeba cause
induction of the enzyme cyclooxygenase-2 (COX-2) in the lining of
the bowel, leading to an increase in the secretion of prostaglandin
E, (PGE,), which contributes to the stimulation of the inflammatory
process [24]. Trophozoites of Entamoeba histolytica secretes specific
polypeptides, the so-called amoebapores, which cause cytolysis cells
of the lining of the intestine. This is due to the fact that the loss of cell
organelles stimulate amoebapores in tissue affected by E. histolytica
[25-27]. Cytolysis of cells is also caused by induction of the process
of apoptosis by trophozoites Entamoeba histolytica; however, it is not
thoroughly understood the mechanism of this process [28].

As far as the progression of the disease, as amended by the
inflamed mucosa of the intestine are sores that develop abnormally
and can rupture, leading to strong, massive hemorrhage which could
even threaten the lives of those affected. Hence the name parasite
(amoeba dysentery) and the name of the clinical form of the disease
(amoebiasis). Acute intestinal amoebiasis is characterized by diarrhea
with lots of mucus and blood in the stool, abdominal pain, nausea,
bloating, elevated body temperature. Blood is considered elevated
the amount of leukocytes, dating back to 15,000 in mm?® [4,5]. If the
diarrhea is of great severity, lasts for a long time and is accompanied
by her hemorrhages with ulcers, such person can claim the strong
dehydration, electrolyte water management disorder, and in extreme
cases, cardiovascular instability and collapse. Prolonged diarrhea is
especially dangerous for infants and young children because of highly
susceptible to dehydration and acid-base imbalance.

Chronic intestinal amoebiasis: Acute phase of amoebiasis, if it is
not treated pharmacologically, most passes in the form of a chronic
illness. This syndrome is characterized by alternating, bloodless
diarrhea and constipation of varying severity symptoms of chronic
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ulcerative colitis, hypersensitivity of the intestines (colon irritable),
an enlarged liver and soreness, low-grade fever, wasting and anemia
[4,5,13].

Amoebic hepatitis: The disease can develop as a consequence
of acute intestinal amoebiasis as a result of a transfer by the blood
of trophozoites Entamoeba histolytica from the intestine to the liver.
Amoebic hepatitis manifests an enlarged liver soreness and raised
the temperature of the body, chills and perspirations. Biochemical
studies of blood appears to increase the activity of the enzymes ALT
and AST [13].

Amoebic liver abscess (ALA): This is a very common and
dangerous complication of acute intestinal amoebiasis. Trofozoity,
that way the blood permeated from the intestine to the liver cause
inflammatory changes, fibrosis and local necrosis of the liver lobules,
resulting in the formation of an abscess, which is filled with a thick
puss. In the amoebic abscess of the liver there are pains in the right
upper quadrant, positive Chelmonski symptom, hepatomegaly,
elevated body temperature, lack of appetite, weight loss. In addition,
in the blood is considered leukocytosis and accelerated ESR [2,13,29].
If left untreated, amoebic liver abscess can be deadly.

Other forms of amoebiasis: In the wake of the amoebic liver
abscess in the body of the person affected can create an amoebic
abscesses in the various organs of the body, for example the lungs,
pericardial, spleen, brain, kidneys or bladder. Abscesses may occur
particularly often in people with AIDS [30-35]. Sometimes amoebic
abscesses require surgical removal.

The invasion of subclinical dysentery: Some of the infections of
Entamoeba histolytica can be carried out without any clinical signs
(asymptomatic infestations). In this case, the protozoans, dreary life
only in the light of the large intestine, without damaging its mucosa.
Asymptomatic invasions of E. histolytica is recorded first and
foremost on people living in temperate climates. However, recent
scientific reports say that the invasions asymptomatic in most cases is
the responsibility of the nonpathogenic species Entamoeba dispar or
Entamoeba moshkovskii [6,11,12].

Laboratory diagnosis of amoebiasis

Laboratory diagnosis of amoebiasis is quite difficult and consists of
two main stages of the proceedings. In the first stage uses coproscopic
methods, culture methods and serological methods [36-43].

At first it should be noted that coproscopic methods should be
performed three times at intervals of 3 to 4 days, should be done before
the drug therapy and then after its completion in order to assess the

effectiveness of implementation of treatment. Unfortunately a lot of
analytical laboratories performs only a single stool research towards
intestinal parasites. This significantly reduces the sensitivity of the test
and may lead to false negative test results.

Coproscopic methods in the laboratory are composed of direct
preparations of feces (0.9% NaCl, Lugol’s iodine), thicken methods
(flotation in a saturated solution of ZnSO x7H,O with centrifugation
- the so-called Faust method, formol-ether method) and fecal smears
stained with trichrome. In the preparations of these microscopically,
using a 400x whole magnification, looking like cysts and trophozoites
of Entamoeba histolytica [38,39,43]. In preparations of the saline
stool direct you can find cysts, and trophozoites of amoeba, and the
direct preparations with Lugol’s iodine is looking for only protozoan
cysts as headlining destroys trophozoites. In addition, trophozoites
are usually present in diarrheal feces; in the formed stool he finds
himself frequently only protozoan cysts. It should be added that
the trophozoites of amoebas (including trophozoites Entamoeba
histolytica) are volatile and bowel are quickly degraded in terms of
the external environment. To detect trofozoity in feces, feces after his
return as soon as possible should be tested in the laboratory. If it is not
possible to carry out coproscopic methods, feces immediately after
his return be should fix using Fixer PVA (polyvinyl alcohol), which
creates a chance to trace the trophozoites in the material.

Cysts and trophozoites of Entamoeba histolytica microscopically
differentiates with other, nonpathogenic amoebas of the digestive
tract of a man of the family Entamoebidae such as E. coli, E.
hartmanni, E. polecki, E. nana, 1. biitschlii [4-6]. This step requires
the laboratory diagnostic a wide knowledge of protozoology and large
practical skills in the field of recognition of cysts and trophozoites
above protozoa. Microscopically, it is estimated the shape and size of
the cysts (cysts size measurement in preparations stained trichrome
solution), the number of nuclei, the presence and shape of glycogen
mass (preparations stained with Lugol’s iodine) and the presence of
other specialized organelles (e.g. the chromatoidal bars) [6]. However,
the characteristics of the cysts Entamoeba histolytica and other cyst of
amoebas in the family Entamoebidae is shown in Table 2.

As mentioned earlier, in differentiation of amoebas of the family
Entamoebidae is useful knowledge of the construction of their nuclei.
It has been shown that the shape and position of the karyosome and
the placement of chromatin in the cell nucleus, is characteristic for
each amoebas of the family Entamoebidae (Table 1). This fact is useful
in differential diagnosis of amoebas in the family Entamoebidae.

Coproscopic studies are very useful in the diagnosis of
intestinal amoebiasis, in which the person affected finds cyst and/or

Table 2: Morphological characteristics of cyst of the family Entamoebidae.

Amoeba The shape of the cysts The size of the cysts The amount of Glycogen mass Chromatoidal bars
[um] nuclei
E. histolytica/ Round 10-20 lto4 Glycogen irregularly distributed |+ (large fingers, blunt
E. dispar/ E. moshkovskii in the cytosol (mature cysts) finished, always present)
E. coli Round to slightly oval 10-33 1-18 + (1 large in + (small, minor)
(usually 6-8) young cyst)
E. hartmanni Round 4-8 1-4 + +/-
E. polecki Round 5-17 1 + +/-
Endolimax nana Round or oval 5-14 1-4 +/- -
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trophozoites of Entamoeba histolytica. According to Tanyuksel et al.
in the diagnosis of intestinal amoebiasis microscopic methods has
sensitivity < 60% and specificity in the range of 10-50% [6].

This is confirmed by Delialioglu, Evangelopoulos, Haque
and other investigators stating that microscopic methods are
characterized by low sensitivity and specificity for the diagnosis of
amoebiasis [37,38,40,43]. Despite not very high values of sensitivity
and specificity of microscopic methods, these methods are still
very often used in the diagnosis of amoebiasis, because they are
cheap and widely available in many laboratories around the world.
Coproscopic methods are some kind of screening in the diagnosis
of intestinal amoebiasis. However, finding the presence of cysts or
trophozoites in stool, the diagnosis requires confirmation by other
methods (e.g. molecular or serological tests), which reach higher
values of sensitivity and specificity compared to microscopic
methods. In addition to this (which will be mentioned later) cannot
be distinguished microscopically species Entamoeba histolytica from
nonpathogenic commensals as Entamoeba dispar or Entamoeba
moshkovskii. Coproscopic methods are not suitable for diagnosis of
hepatitis and amoebic liver abscess, where cysts and trophozoites
in the feces of diseased person are rare. According to Tanyuksel
et al. in the diagnosis of hepatic amoebic abscess test sensitivity of
coproscopic methods is very low and reach < 10% [6].

In the laboratory diagnosis of amoebiasis are useful also culture
methods, where material for culture may be feces or content such
as abscess of the liver. Cultivation of Entamoeba histolytica may be
carried out on the two-phase Robinson medium, constant Myjak’s
medium, or alternatively on a Diamond medium. With the obtained
farms shall be then direct preparations and/or preparations stained
with trichrome, which is assessed microscopically seeking cysts
Entamoeba histolytica [6]. Currently the culture methods are used
most often in the research-and-development labs to multiply amoebas
(e.g. for further biochemical analysis).

In the diagnosis of amoebiasis are used widely all over the
world serological methods to detect specific for Entamoeba
histolytica coproantigens and antibodies. Serological methods
include tests such as: IHA (Indirect Haemagglutination Assay),
CIE (Counterimmunoelectrophoresis) and ELISA (Enzyme Linked
Immunosorbent Assay). IHA and CIE method allows the detection of
antibodies; in contrast, ELISA method allows detection of antibodies
in serum and coproantigens in feces [6]. From all above mentioned
methods listed here, currently most often used in the laboratories is
ELISA method [6,37,38] due to its simple methodology and not-so-
exorbitant price of diagnostic kits. In addition, ELISA method does
not require costly, specialized laboratory equipment such as, for
example, PCR methods; the result obtained in the form of a colour
reaction be read visually, or by using a simple colorimetric ELISA
reader.

In the diagnosis of amoebioasis the ELISA method can detect
specific serum antibodies (immunoglobulin G (IgG)) against Gal/
GalNACc lectin of amoeba [6]. This test has the broadest application in
the diagnosis of hepatic amoebic abscess (ALA); due to Tanyuksel his
sensitivity is > 90% [6]. Due to the fact that the level of IgG antibodies
may persist in the blood for a very long time, this test does not allow

to determine exactly when there has been infection of E. histolytica.
With the help of this test cannot be used to make a differential
diagnosis between species E. histolytica, E. dispar and E. moshkovskii.

Using the ELISA method the laboratory can detect in the stool
the specific for E. histolytica Gal/GalNac lectin coproantigens [6,36-
38,40,43-45]. According to Tanyuksel this test in the diagnosis of
intestinal amoebiasis is characterized by very high sensitivity >
95%, and a very high specificity also > 95%, but just as coproscopic
methods that test is completely not suitable for diagnosis of amoebic
liver abscess [6]. In addition, TechLab, Blacksburg, Virginia offers the
test Entamoeba histolytica 11 which is based on the ELISA method
that allows the detection of specific for Entamoeba histolytica
coproantigens; This test according to the manufacturer allows for
differential diagnosis between species E. histolytica and E. dispar.
Haque says that this test in the diagnosis of intestinal amoebiasis is
characterized by sensitivity > 85% and specificity > 90% [40].

Laboratory diagnosis of E. histolytica cannot stop on the
microscopy detection of cysts and/or trophozoites in the feces, as
there are still two other protozoa, which are morphologically identical
with Entamoeba histolytica. It is the already mentioned earlier species
E. dispar and E. moshkovskii [6,7,11,12]. The species Entamoeba
histolytica is necessary to diversify with the species E. dispar and/or E.
moshkovskii, because of nonpathogenic amoebas do not require drug
therapy.

For this reason, the second stage of the procedure includes
diagnostic testing of genetic material (DNA) of amoeba, since this
is the only way to distinguish the species Entamoeba histolytica
from nonpathogenic commensals Entamoeba dispar or Entamoeba
moshkovskii. The DNA of the above mentioned species you can vary
the amoebas by using molecular biology methods such as: nested PCR,
real-time PCR, LC-PCR, PCR-SHELA, Reverse Line Hybridization
Assay [8-10,29,38,39,41,46-49]. 'These methods according to
Tanyuksel et al,, are characterized by high sensitivity (> 70%) and a
very high specificity (> 90%) in the diagnosis of intestinal amoebiasis,
parenteral amoebiasis and amoebic liver abscess [6]. However, due
to the very high cost and the need to have appropriate apparatus
(e.g. thermal cycler), methods of molecular biology are used only in
scientific centers and other highly specialized units. In Poland, an
analysis of the genetic matherial of E. histolytica PCR carries out such
as Interdepartmental Institute of Maritime and Tropical Medicine,
Medical Academy of Gdansk. Differential diagnosis of Entamoeba
histolytica/Entamoeba dispar is also possible through biochemical
tests of amoebas by comparing the isoenzymes (hexokinase or
phosfoglucomutase of amoebas) [47,50,51] or by ELISA test to
detect the specific for Entamoeba histolytica or Entamoeba dispar
coproantigens using specific monoclonal antibodies, for example,
using the test TechLab Entamoeba histolytica II [40,45]. Detecting
coproantigens in the feces by using ELISA test cannot differentiate
species Entamoeba histolytica from Entamoeba moshkovskii, because
there are still no commercial tests suitable for this purpose.

It should be add at this point that routinely performs a differential
diagnosis between species of Entamoeba histolytica and Entamoeba
dispar. This is due to the fact that the Entamoeba histolytica and
Entamoeba dispar parasites are cosmopolitan, and Entamoeba
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moshkovskii parasite is not cosmopolitan. If you suspect that the test
sample stool comes from the customers from the endemic presence
of Entamoeba moshkovskii, differential diagnosis laboratory must
extend it in the direction of the diagnosis of Entamoeba moshkovskii.

At the end of the consideration of the topic of laboratory
diagnosis of amoebiasis we need to highlight the fact that where it is
not possible to differentiate human pathogenic species of Entamoeba
histolytica from nonpathogenic commensals Entamoeba dispar
or Entamoeba moshkovskii (for example, by analyzing the genetic
material) the parasite should be defined as Entamoeba histolytica
sensu lato or E. histolytica complex. In addition, in 1997 the WHO
and UNESCO announced that if the presence of amoeba dysentery is
detecting only under microscopic examination, the result of the test
should contain information that stated the presence of “Entamoeba
histolytica/Entamoeba dispar” [40].

Drug treatment of amoebiasis

Pelzakowicy is currently used in the treatment of metronidazole,
tinidazole, dehydremetin, chloroquine, and paromomycin [5,14].
The choice of drug, of course, depends on the type and severity of
the amoebiasis, the presence or absence of organ abscesses and the
age of the patient. The treatment of amoebiasis should be carried out
by a specialist in infectious diseases. After treatment, it is necessary
to perform a re-examination parasitological feces in order to assess
the effectiveness of implemented drug therapy, because the literature
reports of cases of resistance of E. histolytica for some medications.

Prevention of transmission of amoebiasis

A very important topic on amoebiasis is also prevention of
Entamoeba histolytica infections, which consists of a few factors.

The first of these is parasitological examination of feces. These
studies are mandatory in Poland for people returning from tropical
and subtropical zones, where the amoeba can be delayed. In Poland
the administrative supervision of persons returning from the tropics
have Sanitary-Epidemiological Stations. It is very important to early
detect infections with Entamoeba histolytica and quickly enter the
appropriate drug therapy. This is important because that protects
people from the environment of the patient before casual infection.

Parasitological stool examinations are also important to the people
working in a variety of cafetery business, due to the transmission
path, which have the nature of fecal-oral [14]. Early detection and
treatment of vectors of cyst, eliminates the dysentery carriers in
contact with food and thus protects against infection spreads.

Another important factor in the prevention of infections
Entamoeba histolytica is boiling tap water for drinking. Cysts of
amoeba dysentery are resistant to chlorination of water and other
chemical agents, while in temperature of ~ 100°C cysts die after a few
seconds. Boiling water intended for drinking protects almost 100%
from amoebiasis.

People travelling to the tropics should note also for the protection
of food against flying insects, because the fly is a vector of cysts of
pathogenic protozoans to humans, including cysts Entamoeba
histolytica.

Summary

Modern medicine has many effective antiparasitic drugs
used in treatment of amoebiasis. In addition, Stanley says that the
research currently underway recombinant vaccine based on antigens
Entamoeba histolytica, which is meant to protect against amoebiasis,
including amoebic a liver-promising clinical data obtained on animal
material [2]. Despite this, according to the WHO, 100 thousand people
a year worldwide die due to amoebiasis and its complications [2,52].
Stanley points out that the mortality rate in the course of intestinal
perforation tangled fulminant amoebiasis reaches 40% [2]. These
figures confirm how dangerous is amoebiasis caused by Entamoeba
histolytica. For this reason, modern medicine infectious diseases
demands a thorough, sensitive and specific laboratory diagnosis
of amoebiasis, allowing for quick and accurate confirmation of the
diagnosed amoebiasis.

For a number of years in the laboratory diagnosis of amoebiasis
was based on the finding in the stool with the coproscopic methods
cysts and trophozoites Entamoeba histolytica. As this has been
thoroughly presented in this article, in the light of current knowledge
of such proceedings is insufficient. This is due to the fact that within
the amoebas of the family Entamoebidae there are morphologically
identical with Entamoeba histolytica species Entamoeba dispar
or Entamoeba moshkovskii, which with the help of coproscopic
methods cannot be distinguished from human pathogenic species
of Entamoeba histolytica. In addition, the coproscopic method does
not completely suitable for laboratory diagnosis of liver amoebic
abscess and amoebic abscesses of other organs of a man. For this
reason, modern laboratory diagnostics of amoebiasis should include
serological methods for diagnosis of parenteral amoebiasis and
methods of molecular biology (e.g. PCR), which, on the one hand, to
achieve high sensitivity and specificity compared to the coproscopic
methods and, on the other hand, allow you to distinguish the species
of commensal Entamoeba dispar or Entamoeba moshkovskii from
human pathogenic species Entamoeba histolytica.
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