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Abstract

The objectives of this study were shed light to determine the prevalence
and differential detection of two species Entamoeba histolytica (pathogenic )
and Entamoeba dispar (non pathogenic ) that were morphologically identical as
both cysts and trophozoite in two different groups , the first groups includes
stools of fifty patient have diarrhea and abdominal pain (symptomatic) and
ninety five patient have no diarrhea and abdominal pain ( asymptomatic), who
attending the AL-alwya childhood Teaching Hospital and AL-zafaranyia
General Hospital in Baghdad were collected during the period from the
beginning of Jully Y+«)) to the end of May Y:)Y. The polymerase chain
Reaction (PCR) was used to identify the Entamoeba species, E.histolytica
(pathogenic) and E.dispar (non-pathogenic) by amplification DNA sequences of
two genes , cystein proteinase © (EhCP?) gene, present only in E. histolytica
and Actin gene(Act) which is present in both E. histolytica and E. dispar. The
Results showed that both parasites were presents in both groups of patients and
the percentage of E. dispar was higher than E.histolytica in two groups
symptomatic and asymptomatic. In conclusion, it should not depend on direct
wet mount technique identification of Entamoeba and it should be used PCR for
exact identification of both species E. histolytica and E. dispar in the diagnosis
of amoebic dysentery.
Key word: Prevalence, distribution, E.histolytica, E.dispar, symptomatic,
asymptomatic.
Introduction:

Amoebiasis is an important public health problem in developing
countries and it’s the third cause of death among parasite disease.
Approximately Y+ ++++ people die yearly due to this parasite infection world-
wide [Y].The percentage of the world population infected by Entamoeba
histolytica is calculated to be Y+7Z and 4:7 of these individuals are not
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symptomatic [Y]. It has been known that many people who are apparently
infected with E. histolytica never develop symptoms and spontaneously clear
their infection. Differential diagnosis of E. histolytica and E.dispar in stool
samples is not easy on the basis of microscopy alone. Currently some expensive
methods such as amoebic antigen and DNA detection, isoenzyme
electerophoretic pattern, PCR-basis methods, are available to differentiate both
non pathogenic E. dispar from pathogenic E. histolytica [Y»¢52,)V]. In Iraq,
there have been several studies on the prevalence of E.histolytica/E.dispar
complex which used morphological or EIISA Technique [1, Y] the aim of this
study, however, was to address the prevalence of E.histolytica and E.dispar in
stool samples of patients with symptomatic and asymptomatic diarrhea using
PCR.
Materials and Methods
Collection sample& Microscopy
A cross-sectional study was conducted on Y1e stool samples collected from
fifty patients with symptoms diarrheas, Ninety five patients with a symptom
diarrheas and twenty healthy individuals as a control. The samples collected
from the childhood Teaching Hospital and AL-zafaranyia General Hospital in
Baghdad Governorate, during July Y:)) to the end May Y:\Y. Stool was
collected with a clean and labeled container and patients were asked and
instructed on how to bring approximately ¥ g of stool, which was enough for
direct saline [YA].
DNA Isolation

All DNA isolation procedures were carried out in a biological safety
cabinet in a room physically separated from that used to set up nucleic acid
amplification and also from the "post-PCR" room, in order to minimize
contamination and hence the possibility of false positive results. Parasites
genomic DNA was extracted from stool samples by using Genomic DNA
Purification kit Accuprep® stool DNA Extraction kit (Bioneer, Korea)
according manufacture instructions.
PCR assays

Specific primers were used for PCR analysis of the two genes sequences,
the internal segment of the cystein proteinase © (EhCP?°) gene, present only in
E. histolytica and Actin gene which is present in both E. Histolytica and E.
dispar is shown in Table ). These primers synthesized by Alpha DNA
Company, Canada.

PCR reaction was conducted in @+ pl of a reaction mixture containing Y°
il Go Tag® Green Master (Promega, USA), Yulof Y+ +pmol of each of primer
(Ehcpe+Act) ,Yul of DNA template, ul MgCl+ and YVl of Deionized water.
Negative control (containing Deionized water instead of DNA template)
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amplification was included in every set of PCR reactions. Amplification was
conducted using a Master cycler (Eppendrof) programmed with ) cycle at 1°C
for emin; ¥+ cycles of 4Y°C for Ymin, ©4°C for Ymin, YY°C for ¢°sec; YY°C for
Y *min. The amplified products were subjected to Y7 Agaros gel electrophoresis,
and visualized under UV (Image master VDS, Pharmacia Biotech, USA) after
Ethedium bromide staining.

Table): Primers used for the amplification of cystein proteinase ¢ (CP¢) & actin

genes.
Gene Primers Primer sequence (°°—Y) Amplicons GenBank Ref.
size bp accession
number
Cpo Forward | ° GTTGCTGCTGAAGAAAC Y&y YATYYYY ) [4:VY]
Ehcpe TTGY YATYYYY .Y/
R °GTACCATAACCAACTAC reonie, T/
everse . .
Ehcpe TacY E.histolytic
Actin | Forward °GGGACGATATGGAAAA Yoo TEoAEo,Y RAEAARARY
Act GATC Y YIVYYIYey/
COAYFECALYS
Reverse | °CAAGTCTAAGAATAGCA E.dispar
Act TGG Y

Statistical Analysis
Only Chi-squire was used for the statistical analysis to analyze the results

and comparing between the rates of parasites isolation from stool as well as
evaluating the variances between wet mount method and PCR method in
identification of E.histolytica and E.dispar (SAS, Y:+¢) as in the following
X2= (o—e) §
equation; = €
Result
Microscopic examination

According to microscopic examination, the results showed that YV(%¢¢) of
patient with symptoms and YY (%Y ¢,VY) patients with a symptom were infected
with E.histolytica/E.dispar. The presence of both amoeba species in both groups
(symptom &a symptom) were statically significant (p<-,+)), TableY,
Table Y. Distribution of E.histolytica /E.dispar in the two groups of patients
(symptom and a symptom) of selected positive stool samples, according to
microscopic examination.

Patients NO.Y¢e | Microscopic examination(\Wet mount) | Chi-square
groups for identical E.histolytica/E.dispar ()
Symptom e (T2%,+ )YV **(p<0.0))
A symptom 30 (AYEVT)VY
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DNA Isolation:

One hundred and seven isolates, ¢V symptom and 1+ a symptom patients
and twenty fecal samples were collected from healthy individuals as a control,
were subjected to DNA isolation. Sharp bands for genomic DNA were obtained
for each preparation, the band intensity varied according to concentration of
each preparation as shown figure).

M Y Y Y ¢ o v ¥ A & ¢y ¢cY Ve ¥

Figure Y: An Ethedium bromide stained Agaros gel (Y7%) electrophoresis (V+ volt for ¥
hour) of genomic DNA isolated from stool samples (Lanes: -\ +)collected from symptom
and a symptom patients .M: Y+ +bp ladder.(Lanes:C'-CY) negative fecal sample by
(containing distilled water instead of DNA template)

Duplex PCR (dPCR)

Two DNA sequences were amplified, cystein proteinase® gene (Y ¢Ybp) present
only in

E. histolytica and Actin gene (¥++bp) present both in E. histolytica and E.
dispar, FigureY.

FigureY: An Ethedium bromide stained Agaros gel (¥7%) electrophoresis (Y+V, YY+min)
duplex PCR results showing diagnostic differentiation of Entamoeba histolytica from E.
dispar. The amplicons from the Actin gene, common to both amoebae, and the Ehcp?®
specific to E. histolytica, are identified as ¥++ bp and Y¢Y bp, respectively. Lane M is
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\++-bp DNA ladder marker. Other lanes are: (Y,Y,9,A-Y+) samples for E.dispar ; (C)
negative fecal sample by (containing distilled water instead of DNA template).E.
histolytica was identified in direct samples (¥s£,%;A).

The dPCR analysis showed that Y4/Y71e of stool samples were infected
with E.histolytica/E.dispar, ¥V (%V%,¢A) infected with E.dispar (only Actin
gene amplified) and A (“Y+,)°) were infected with E.histolytica (both genes
Ehcpe and Actin amplified), Table Y. Which showed a statistically significant?
Table ¥: Distribution of E. histolytica/ E. dispar in the two groups of patients (Symptom
and a symptom) according to dPCR assay which amplified both genes
(Ehcp® and Act).

Patients groups NO. Actin gene Both genes Chi-square( y")
Sample only (Cystein proteinase®
S gene & Actin gene)
Symptom Y4 VE(ZVY,TA) X CARRA) %% AV ¢
A symptom Y. VY (ZAe, ) Y (aYe, ) *% 94,0
Total ¥4 ¥V (ZVa,EA) AR *%A, A4
Chi-square)(y") *Y,90 *Y,AT

significant (P<-+,+2)* Higher significant=(P<-,+)) **
Microscopic results comparison to the dPCR technique.

Microscopically result was classified according to the wet preparation.
This result was compared with the positive sample result of dPCR. There was
statistically significant(P<+,+)) and negative sample result of dPCR was
statistically significant(P<-,+?) respectively symptom and a symptom group,
and control positive result negative for microscopic and dPCR with infected
Entamoeba sp .and was no statistically significant between present
E.histolytica/E.dispar showed Table ¢,
Table ¢: The number and percent of positive sample for dPCR for positive
and negative of wet mount microscopic examination.

Group Number and NO. Number and | Chi-
patient Percentage Wet- Positive | percentage Detection | squar
mount identical dPCR | Entamoeba.sp using e
E.histolytica/E.disp technigue dPCR
ar E.histolyti | E.dispar
ca
Symptom Positiv | (%o¢,++)| (%eo,009) (| (ZAhesee) | VoA
e Yv \o ZY~,~~)Y‘ VY **
No.o« sample
Negati | (7¢%,-+) (% ([ G v
ve Yy W,\“I)i 7,0.,..)\‘ Y *

Vel
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sample

A symptom | Positiv (A&, v ) | (LEAEN) | (ZT,Y0) ) | (ZAY,ve) | v,4n
e vy Y1 Yo ok
sample

No.?° Negati (ZRe, )| (Aree)e | (Zew,ev) | (Ze+,v )| NS
ve 1y A\f Y
sample

Control . . . NS

No.Y -

non-significant = NS, significant =(P<-,+2)* Higher significant=(P<+,+ V) **
Discussion:

In this report, we used duplex PCR assay for differential diagnosis
&prevalence of two species of Entamoeba ,E.histolytica and E.dispar which
share identical morphology .Recently differences between E.histolytica and
E.dispar in expression patterns of protein thought to be involved in the virulent
behavior of E.histolytica [A] .So two primer used for amplification of two gen
cystein proteinase (Ehcp®) found only in E.histolytica and Actin gene found in
both species E.histolytica and E.dispar[s)Y,) Y, V5 V1,3 V]

The results of this study showed the result by microscopy indicates
that YV(c¢Z) and YY (Y¢%) of the Y1e symptomatic and asymptomatic to be
infected with E.histolytica/E.dispar .but the species —specific diagnostic with
E.histolytica found only in A(Y+,2Y7%) and E.dispar found in ¥\ (Y4,¢A%) sample
of the Y¢° symptomatic & asymptomatic. so that results indicated that the
assay successfully amplified the positive sample with E.histolytica & E.dispar
from each group (symptom &a symptom ) .also the result
showed that the percentage of E.dispar were more than the E.histolytica and
close to the results of international studies, however, percentages may differ
slightly due to time of study, location, sex, age and epidemiology [} +»>) ¢V °].

Presence of this parasite in asymptomatic patients refers to the need for
performing the diagnostic tests in symptomatic in addition to asymptomatic
patients.
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