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ABSTRACT
This study was carried out in western mountain district in Libya in the period from April to
Jun 2014, aimed to estimate the Entamaeba histolytica infection in association with some
Bio factors.  200 fecal samples were taken from 200 participant in screw capped containers.
The fecal samples were processed and analyzed in Yafrin hospital, medical labrotary ,
samples were concentrated by formalin-ether sedimentation. The results revealed that 21%
of samples were positive for E. histolytica and the cyst form was detected in all samples
with 100% occurevnce in relation to consistency of samples. The semi-solid samples
recorded the higher percentage 10% where as the fluidy samples only 2% infection rate.The
infection showed a colour dependency relationship it was 15% in brown samples, also in
relation to the presence absence of Erythrocytes and Leukocytes. The infection rate was
12% and 9% respectively. The study confirmed that the pathogenicity of E. histolytica is of
areciproeal manner, the infection is high 17% in the presence of bacteria and 16.5% in the
absence of fungus, and the infection is lower in the absence of bacteria 4% and 4.5% in the
absence of fungus, suggesting aclear influence exerted by bacteria in the production of
amebic dysentery.
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1. INTRODUCTION
E. histolytica  is an intestinal parasite, lives in the gastrointestinal tract

human (Zakai,2004 ) clinical features of amobiasis range from

asymptomatic colonization to amoebic dysentery and invasive extra

inintestinal amoebiasis, with abdominal pain,diarrhia, accompanied by

weight loss and anemia (Niyyati et al.,2009 and Alum et al.,2010 ).

According to Walsh (1986) estimated that in the year 1984 the prevalence of



Journal of Humanities and Applied Science (JHAS) Issue No. (27) December 2015

- 42 -

E. histolytica worldwide was approximately 48 million infected subjects and

the deaths was 40 thousand in the developing countries India as an example,

the food and contaminated waters which are closely related to

environmental and hygiene practices are still among the major health

problems contribute significantly to E. histolytica infections .The evidence

for many influences interacting with pathogenity of E. histolytica not fully

understood up date, perhaps number of studies concluded that the ability of

certain flora to switch on the pathogenic and virulent potential of the

trophozoite (Sehgalet al.,1996 ) .

The infection starts in the intestinal lumen feeding on the surrounding

nutrients and also the parasite penetrates the intestinal mucosa (Joyce and

Ravdin, 1988). It was reported by (Brandt and Perez-tamyo, 1970) the

trophozoite present in the intestine at the beginning and then enter the

intestinal wall causing peritonitis inflammation of the peritoneum which is

the thin membrane that lines the abdominal wall. The stage followed this

complex unlimited symptoms including toxic mega colon (dilated colon) ,

severe peritonitis and blood diarrhea (Pittman and Henniger , 1974 ). After

adhering to the epithelial cell the trophozoite resolve the mucosa epithelial

cells cause ulceration and they invade the mucosa causing dusentry (

diarrhea and blood )( Brandtand Perez-tamyo ,1970; prathap and Gilman

,1970 ). The remaining mucosa that appears as a mass (termed amoeboma)

in the lumen (Brandt and Perez-Tamayo  1970; Prathap and Gilman 1970).

Occasionally, trophozoites reach the liver by portal venules or intestinal

perforation and produce abscesses. Liver abscesses, which may be

Pathogenesis of amoebiasis    up to 10 cm in diameter, occur more

frequently in the right lobe. Dead cells are seen in the center of the abscess
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whereas the trophozoites are found on the periphery. Bacteria are

conspicuous by their absence in the abscesses. Ninety five per cent deaths in

amoebiasis are due to liver abscess (Brandt and Perez-Tamayo 1970).  4.

Pathogenesis The major limitation one faces in studying pathogenesis is the

lack of a satisfactory animal model which can duplicate the spectrum of

human disease. Nonetheless several species have been used as animal

models to study various aspects of pathogenesis (Meerovitch and Chadee

1988). For example, hamsters and gerbils are most commonly used as

models for liver disease. Trophozoites produce lesions when injected

directly into the liver of these animals. In vitro models are also available for

studying various steps involved in pathogenesis (Petri and Ravdin 1988).

For example, adherence can be scored by using hamster cells, erythrocytes

or bacteria. The number of erythrocytes ingested per trophozoite can be used

as a measure of phagocytosis. One or more experimental approaches have

been taken to study the killing of target cells by  E. histolytica trophozoites.

The interactions which are thought to influence pathogenesis can be

explained as colonization and interaction with the intestinal flora in the gut,

the trophozoites are constantly interacting with the intestinal flora. Studies

have shown that trophozoites undergo changes on interacting with bacteria.

Axenic E. histolytica which have lost virulence can regain it if associated

with bacteria like Escherichia coli, Salmonella typhosa or S. paratyphi.

Bacterial strains which do not attach to, and get ingested by, trophozoites do

not affect virulence (Bracha et al 1982).  Wittner and Rosenbaum (1970)

showed that direct association of E. histolytica with viable bacteria was

required for virulence. Heat killed or glutaraldehyde-fixed bacteria do not

increase virulence.  Soluble bacterial factors were not implicated. Bracha

and Mirelman (1984) showed that E. histolytica exposed to live bacteria
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(that are known to adhere amoeba) for 30 min,  increased in virulence in in

vivo measurement, however it appears that association with  bacteria is not

an absolute requirement for invasion by E. histolytica. Association of

specific bacteria with E.histolytica could change the architecture of the cell

surface leading to altered properties of the cell (Bhattacharya et al 1992).

2. MATERIALS AND METHODS
This study was performed at Yafrin General Hospital Western mountain

district Libya in the period April to June 2014; all patients who underwent

the parasitological exam received a recipient to collect a fecal sample,

labeled with their name and registration number. The patient collected the

material at the hospital to be forwarded to the Laboratory. A total of 200

fecal samples were collected from patients of different ages.

2.1 Direct smear examination for stool samples

On a glass microscope slide, about small amount of stool was emulsified in

a drop of normal saline (10 % NaCl) on the left hand side of the slide, and in

iodine on the right side of the slide. A cover-slip was then placed on each

side, and the slides were scanned under 10× and 40× objective lenses of a

light microscope, as required. Saline direct smear is used mainly for

detection of motility of intestinal protozoan trophozoites, which are seen in

liquid or semi-liquid specimens. Iodine direct smear shows the characteristic

features of the diagnostic stages in more details.

2.2 Formalin- ether sedimentation concentration technique

Formalin- ether technique is considered as the best concentration technique

used in diagnostic parasitology laboratories for detection of cysts, ova, and

larvae. Generally, 10% formal saline is used in the technique to kill and
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preserved diagnostic stages. Diethyl ether collects most of debris in a

separate layer. All diagnostic stages that are applicable with this technique

will be concentrated at the bottom of the analysis centrifuge tube. However,

safety precaution should be taken, as formalin is carcinogenic, and diethyl

ether is flammable and explosive. The greater amount of stool used, the

greater chance of recovery of diagnostic stages. The sedimentation

technique was performed by emulsifying about 4 g of stool in 10cm3 of 10%

formal saline. The suspension was strained through two layers into

centrifuge tube and centrifuged twice at 1500 rpm for 1 to 2 minutes. After

centrifugation, the applicable diagnostic stages were sedimented in the

bottom of the tube. The fecal debris was separated in a layer between the

diethyl ether and the 10% formal-saline layers. A fecal debris adhered to

tube inner surface was loosened by wooden stick and the tube inverted to

discard the top three layers while the sediment remained at the bottom. One

to two drops of iodine were added to the sediment and mixed well. Then,

part of the sediment was transferred to a microscope slide, covered with a

cover glass and scanned microscopically under low and high objective

lenses.

3. RESULTS
In this study 200 stool samples were examined by direct smear from

different age groups. As noted, the infection rate of parasite E.  histolytica is

21% table (1). Examination of the infected samples showed that the rate of

cyst phase in the infected samples has reached 100%. On the other hand, the

rate of the active phase in the infected samples was 2.5%.The results

showed that the highest rate of infected samples recorded in the semi-solid

textures 10%, and the ratio was at least in the liquid textures by 2% (table1).
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Fig. 1: the rate of E. histolytica in the total number of samples

TABLE (1) THE RELATIONSHIP BETWEEN THE SAMPLES STRENGTH AND
THE DISEASE APPEARANCE.

Retering to sample color the results showed that the highest infection rate

for the parasite was in the brown samples 15%, while all the red samples
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Samples

Total Watery Loose Semi solid Solid

Infected 42 4 7 20 11

Infected% 21% 2% 3.5% 10% %5.5

Uninfected 158 8 43 61 46

Uninfected% 79% 4% 21.5% 30.5% 23%

Total
100%

200%
12 50 81 57
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were infected 100%, and less infection rate was in the yellow samples 0.5%,

and there were no infection to the green samples (table 2).

TABLE (2) SHOWS THE RELATIONSHIP BETWEEN THE PARASITES E.
HISTOLYTICA DISTRIBUTION AND THE COLOR OF THE SAMPLE.

Color

Samples
Total Red

Yellow

Green
Green Yellow Brown Black

Infected 42 2 5 0 1 30 4

Infected% %21 1% 2.5% 0% 0.5% 15% 2%

Uninfected 158 0 18 3 17 110 10

Uninfected% 79% 0% 9% 1.5% 8.5% 55% 5%

Total
100%

200%
2 23 3 18 140 14

The results show the highest rate of infected parasite E. histolytica in the

absence of fungi in the samples was 16.5%, while the least rate of infection

was registered in the case of fungi in the stool by 4.5% (Table 3).

TABLE (3) THE PRESENCE OF A PARASITE E. HISTOLYTICA COUPLED
WITH THE FUNGI IN THE INFECTED SAMPLES

Fungi

Samples
Total Absence Present

Infected 42 33 9

Infected% 21% 16.5% 4.5%

Uninfected 158 91 67

Uninfected% 79% 45.5% 33.5%

Total 200 124 76
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As shown in Table (4) the highest rate of infected parasite E. histolytica was

in the samples, coupled with thebacteria in the stool, were 17%, while the

least rate of infection was in the samples where no bacteria 4%.

TABLE (4) THE RATE OF A PARASITE E. HISTOLYTICA COUPLED WITH
BACTERIA IN THE INFECTED SAMPLES

Bacteria

Samples
Total Absence Present

Infected 42 9 33

Infected% 21% 4% 17%

Uninfected 158 29 129

Uninfected% 79% 14.5% 64.5%

Total 200 38 162

Table (5) shows that the highest rate of the parasite infection was associated

with the presence of red blood cells in stool samples was 12%, while the

least rate was registered in the absence of red blood cells was 9%.

TABLE (5) THE PRESENCE OF THE PARASITE E. HISTOLYTICA COUPLED
WITH RED BLOOD CELLS IN THE INFECTED SAMPLES

RBC

Samples
Total Absence Present

Infected 42 18 24

Infected% 21% 9% 12%

Uninfected 158 131 27

Uninfected% 79% 65.5% 13.5%

Total 200 149 51
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The highest rate of the parasite infection was associated with the presence of

white blood cells in stool samples was 12%, while the least rate was

registered in the absence of red blood cells was 9% (Table 6).

TABLE (6) THE PRESENCE OF THE PARASITE E. HISTOLYTICA COUPLED
WITH WHITE BLOOD CELLS IN THE INFECTED SAMPLES

WBC

Samples
Total Absence Present

Infected 42 18 24

Infected% 21% 9% 12%

Uninfected 158 130 28

Uninfected% 79% 65.5% 14%

Total 200 148 52

4. DISCUSSION
E. histolyticaspread widely throughout the world, particularly in the areas of

the tropical, subtropical and developing countries (Belding, 1965). The lack

of clean sources of drinking water, and good systems of sewage water, cause

the pollution of the environment, which inturn create the appropriate

conditions for the presence of the parasites that may cause the loss of many

individuals, particularly children (WHO, 1980).

The results showed that the cyst phase in the infected samples was 100%

due to being contagious phase, a phase-resistant to difficult circumstances

and inappropriate to stay and continue to live outside the host's body, but for

the active phase percentage of appearance in the infected had reached 2.5%,

that was a result of having severe diarrhea and lack of sufficient time to

convert to the cyst phase (Banhawy et al 1987).
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As noted the E. histolyticaparasite infection in stool samples containing red

blood cells was 12%, while in the absence of RBCs recorded 9%. he

presence of erythrocytes in the stool could be due to the presence of

bleeding in the lower digestive that tract, may be related to the presence of

E. histolytica which causes irritation and crash mucosal and sub mucosal

(Brandt and perez- tamyo, 1970).

This study revealled that the incidence of E. histolyticawas higher in the

presence of leukocytes by 12%, the lowest rate of infection was recorded in

the absence of leukocytes. An increase by 9% may be caused when the

parasite attacking mucous membrane of the large intestine causes

inflammation which is produced by the descent of the blood containing a

large amount of leukocytes, one of the components of the blood that play an

important role in the immune response and inflammatory (Brandt and Perez-

tamyo, 1970), as a result of the presence of ulcers and gastrointestinal and

started expanding and deepening the implements to the large intestine,

causing puncture and access the abdominal cavity leading to peritonitis

amoebic (Ferjany, 2004).

The lowest rate of parasiteE. histolyticainfection in the case of a fungus in

the stool samples was 4.5%,  that possiblely caused by the secretion of fungi

to some chemical materials, antibiotics and toxins that limit the growth and

reproduction of the parasite and the bacteria together in feces. Bacteria plays

an important role in increasing ferocity parasite andthis is in line with

finaings of Resnbaum and Wittner, (1970) our study, or may be due to the

speed of the proliferation of fungi compared with the multiplication of the

parasite (Rsenbaum and Wittner, 1970).
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It was noted that the highest rate of E. histolyticainfection in the presence of

the bacteria in stool samples was 17% because the bacteria has increased the

severity of the ferocity of the parasite (Rsenbaum and Wittner, 1970), also

presence of the bacteria increased the correlation of ferocity; on the other

hand, killing the bacteria by heat or installed by some chemicals such as

glutaraldehyde does not increase the severity of the ferocity of the parasite.

Some species of bacteria coexist with E.histolytica that possiblely change

the design and shape of the outer surface of the cell (Bracha and Mirelman,

1984 and Bhattachary et al., 1992).

REFERENCES
Alum, A., Rubino, j. R. and Ijaz, M. K. (2010).The global war against intestinal parades-

should we use a holistic approach, international J. of infect. DIS.14:   PP 732-728.
Bhattacharya, A., Prasad R and Sacks D 1992b Identification and partial characterization of

a lipophosphoglycan-like molecule from a pathogenic strain of Entamoeba histolytica;
Mol. Biochem. Parasitol. 56 161-168

Bracha, R., Kobiler, D. and Mirelman, D. (1982). Attachment and ingesion of bacteria by
trophozoites of Entamoeba histolytica, Infect. Immun. 36 396 – 406.

Bracha, R. and Mirelman, D. (1984). Virulence of Entamoeba histolytica trophozoites:
Effects of bacteria, microaerobic conditions and metronidazole, j. Exp. med.160 353 –
368.

Brandt, H. and perez – Tamoyo (1970). Pathology of human amoebiasis, Hum.pathol.1 351
– 385.

Joyce, M. P. and Ravdin, J. I. (1988). Pathology of Human amoebiasis: in Amoebiasis:
Human infection by Entamoeba histolytica (ed.) J. I. Ravdin (Newyork: john wily) pp
129-146.

Meerovitch, Ε. and Chadee, Κ. (1988). In vivo models of pathogenicity in amoebiasis; in
Amoebiasis: Human infection by Entamoeba histolytica (ed.) J. I. Ravdin (New York:
John Wiley) pp 177-190.

Niyyati, M., Rezaeian, M., zahabion F., Hajarzadeh R., Kia E. B. (2009).   A survey on
intestinal parasitic infections in patients referred to a hospital in Tehran, Pak. J. of
Med.Sci. 25(1): pp 97-90.

Petri, W. A. and Ravdin, J. I. (1988). In vitro Models of amoebic Pathogenesis; in
Amoebiasis: Human infection by Entamoeba histolytica (ed.) J. I. Ravdin ( John Wiley ).
pp 191 – 204 .

Pittman, F. E. and Hennigar, G. R. (1974). Sigmoidoscopic and Colonic mucosal biopsy
finding in amoebic Colitis ; Arch . Pathol.97 155 – 158.

Prathap Κ and Gilman R 1970 The histology of acute intestinal amoebiasis: a rectal biopsy
study; Am. J. Pathol. 60 229-246.



Journal of Humanities and Applied Science (JHAS) Issue No. (27) December 2015

- 52 -

Sehgal, D., Bhattachary, A., Bhattachary, S. (1996). Pathogenesis of infection by Entamoeba
histolytica. New Delhi,India. 21(3):423-432.

Walsh, J. A. (1986). Problems in recognition and diagnosis of amoebiasis: estimation of the
global magnitude of morbidity and mortality; Rev. Infect. Dis. 8 228 – 238.

Wittner, Μ. and Rosenbaum, R. Μ. (1970). Role of bacteria in modifying virulence of
Entamoeba histolytica; Am.J, Trop. Med. Hyg. 19 755-761.

Zakai, H. A. (2004). Intestinal Parasitic infections among Primary School children in
Jeddah, Saudi Arabia, J. of the Egyp. Soc. of Parasitol. 34 (3). pp 783 -790.


