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Introduction

1. Introduction
Blastocystis 1s unusual enteric protozoan parasite of human and
animals. Alexeiff (1911) gave the first accurate description of
Blastocystis parasite, and named it B.entrocola as ,a yeast. Brumpt
(1912) coined the name B.hominis which remains as it is until now,
largely because of the lack of critical research. B.hominis is now
evidently a protozoan parasite ,inhabitant of large intestine of man

(Stenzel and Boreham 1996).

For many years scientists believed that, there is one species of
Blastocystis that infect  humans, while different species of
Blastocystis infect animals, so they called Blastocystis from humans
as B. hominis and they gave different species names to Blastocystis
from animals, for example B. ratti from rats. Blastocystis has
presented a challenge to medical and scientific community due to the

diversity of its hosts (Udkow and Markell ,1993).

The morphology of Blastocystis have consistely noted several major
forms (vacuolar, granular and ameboid) and a number of less common
forms of organism. B.hominis 1s the causal agent of human
blastocystosis. It is a polymorphic protozoan found commonly in
intestinal tract of human with a growing prevalence in different regions
of the world . Its pathogenicity is controversial, however, molecular
biological studies showed the presence of at least two morphologically
identical populations of B.hominis with a different pathogenic
capability (;Koustavils et al., 2001). B.hominis previously was
considered as commensal factor ( Boreham et al., 1992 ) ,but now it is
being reported as a potential pathogenic and a causative agent of

zoonotic infection (Qadri ef al.,1989 ).

1
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American Health Organization recognizes B.hominis as an
intestinal parasite that causes diarrhea and gastrointestinal
manifestations (abdominal pain, vomit, flatulence, excess of gases,
anorexia, weight loss and dehydration). Many people have no
symptoms, and it is unknown whether B. hominis is a primary cause
of symptoms. However the presence of organism in stool samples
does not mean it causes symptoms and it is often found along with
other parasitic organisms, bacteria or viruses that are more likely
causes the symptoms . Its pathogenicity was associated with immune
suppression, poor nutrition or concurrent infection, personal history
of parasitosis. The infection by B.hominis increase where sanitation
and personal hygiene are inadequate (Garavelli et al .,1989;

Lakhanpal ef al .,1991 ).

Aim of work: To investigate incidence of Blastocystis hominis
infection among inpatients and outpatients in two Benghazi hospitals

according to sex, age groups, nationalities and localities.
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2. LITERATURE REVIEW

Most publications classified Blastocystis as a yeast , which
belong to different yeast genera such as Schizosaccharomyces and
Soccharomyes .In 1938 , Ciferri and Redaeli put it in the genus
prototheca with Achlorophylic algae . Blastocystis was described
as protozoa for the first time by Zierdt et al . (1967) ,according to
various characters allied the Blastocystis with the protozoa
B.hominis is a pathogenic protozoa parasite that lives in the human
bowel and causes diarrhea, it is the causal agent of blastocystosis
,with a growing prevalence in different regions of the world

( Stenzel and Boreham 1996).

Classification :
kingdom :Protista
Subkingdom : Protozoa
Phylum : Sacomastigophora
Sub-phylum:Sarcodina
Super-class: Rhizopoda
Class : Lobosa
Sub-class:Gymnamoeba
Order : Amoebida
Sub-order : Blastocystina
Genus : Blastocystis
Species: Blastocystis hominis

(Levine et al., 1980)
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History:

Alexeieff, 1911 and Brumpt, 1912, gave the first accurate
description of Blastocystis parasite , which remains so today,
largely because of the lack of the critical research ,the history of
Blastocystis is dominated by the work of Zerdit (1967) who was
credited with bringing this organism to the notice of medical
scientists . However, his work has not been subjected to rigorous
investigation by other scientists, and contains many
inconsistencies. The early scientists who worked on this organism
were unable to classify it, and variously they described it as the

cyst of flagellate, vegetable material , yeast and fungus .

Zierdt (1967) the provided the evidence of assigning
B.hominis to the subkingdom Protozoa ,based on morphology of
criteria ultrastructural , it resembles the protists as lack of a cell
wall ,but contains nuclei , smooth and rough endoplasmic
reticulum ,golgi complex and mitochondria. Physiologically it is
anaerobic sensitive to oxygen, fails to grow on fungal media
,grows optimally at 37 C° and neutral PH ,and is not killed by

antifungal agents.

Morphology:

Report on the morphology of B.hominis have consistently noted
several major forms (Vacuolar, granular ,cyst and amoeboid forms)
(Casemore ,1990 ) (Plate 1), and a number of less common forms,
of the organism. It is currently unknown whether these
differencece in morphology reflect differences in the biochemistry

and general cell
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Plate (1) : Morphological types of Blastocystis hominis:
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(Source : Borecham and Stenzel
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biology of the organism (Casemore, 1990 and Boreham and
Stenzel,1993) . The scientisits who worked on morphology are

listed below:

The vacuolar form of B.hominis was studied by light
microscopy. It was found that the Blastocystis cell appears as a
thin peripheral band of cytoplasm surrounding a large central
vacuole. A surface coat of varying thickness, sometimes called
cells. Cells vary greatly in size, ranging from 2um to 200 um in

diameter. (Zierdt 1967 ; Suresh etal., 1995 ; Khalifa 1999)

The granular form of Blastocystis was studied by transmission
electron microscope and it was reported that the ribosomes are
found in the cytoplasm, appears to be of eukaryotic size and short
strands are rare. And the ribosomes lining of central vacuole and
small vesicles in the cytoplasm, together with rough endoplasmic
reticulum surrounding the mitochondria. It was found that the
granular form has two types based on light microscope studies.
One type was thought to develop into B.hominis cells and another
located at the cell periphery .(Silard and Burghelea 1985) .It was
suggested to have a role in the metabolism. It was reported that
the myelin — like inclusion, small vesicles and crystalline granules
and lipid droplets were also present in cytoplasm, small vacuoles
and vesicles in cytoplasm of granular cells also contained granules
of similar appearance to those in central vacuole. (Zierdt 1967 ;

Yoshikawa et al., 1988 ; Suresh etal., 1995) .
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Some scientists mentioned below described that the cyst like
B.hominis cells obtained from the fresh feces of patients with
acquired immune deficiency syndrome (AID's). and they reported
that the cysts-like organism were smaller than typical cultured
form, with a thick multilayered fibrillar structure wall and
condensed cytoplasm as in other protozoa. Many small vacuoles
were present in the cytoplasm rather than the large single
vacuoles of cultured organism, and the cyst have been reported to
be 5-10 um in size . (Mehlhorn , 1988 ; Stenzel and Boreham
,L1993 ; Zierdt, 1991a)

Stenzel and Boreham (1991) described that the B.hominis cell
obtained from patient by colon scopy, the cell was rounded to
ovoid, approximately Sum in diameter, with a plasma membrane,
but no surface coat. Small vacuoles and vesicles were noted
within the cytoplasm . The nucleus showed a crescentic band of
condensed chromatin . ( Cassidy et al ., 1994) mentioned in their
research that the organism present in human fecal material has
been shown by transmission electron microscopy to be
predominantly multivacoular rather than containing the single
large vacuole seen in cultured cell. The B.hominis cysts form a

mechanism of survival in the external environment.

The predominance of amoeboid form was found in the stool of
symptomatic patients . On the other hand Amoeboid form of
B.hominis has been rarely reported and it was recovered only

in patients with acute diarrhea . These stages were irregular in
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shape and had pseudopodia and measured about 2.6-7.8u in
diameter. ( Tan and Suresh ,2007; Lanuza et al., 1997)

The amoeboid form nucleus was not surrounded by double
nuclear membrance but was limited by the cytoplasm. A distinct
cell wall or membrane was not seen, but dense pockets noted the
discrepancies in the description of the amoeboid form and
described smaller cells measured about 2.6 — 7.8 Mm. (Dunn et

al., 1989 ; Stenzel and Boreham ,1993 ).

Life Cycles :

The life cycle of B.hominis has not been completely worked
out (Zaman et al ., 1995). B.hominis inhabits the intestinal tract
mainly caecum and colon ,and the two forms vacuolar and granular
are commonly found in the caecum and cyst forms are detected in
the colon. Both granular and vacuolar forms have developed from

ingested cysts (Moe et al ., 1997).

The modes of reproduction and the life cycles described in forth
coming reports were extremely varied and often based on very
little evidences. It is always possible that some of these reports

reflected division of organisms other than Blastocystis.

Alexeiff (1911) described a complex life cycle involving
binary fission of a binucleate stage ( plasmotomic division) and
autogamy, asexual phenomenon to form primary cysts, these

cysts produced spores by multiple budding ,the spores or
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secondary cysts, uninucleate and surrounded by a thick membrane.

Zierdt (1991b) based on his light microscopical observation,
he assumed the vacuolar form differentiated into either the
granular form which subsequently released vacuolar daughter cells
from the central body or amoeboid form which produced
prospective vacuolar daughter cells by budding. He proposed that
the central vacuole membrane in the schizont was said to be lost
and the content seen merge with cytoplasm. He reported that,
there are four modes of division , all are asexual : binary fission
plasmotomy and schizogony .Within the host the amoeboid form
usually divided by binary fission . It may reproduce by
plasmotomy (i.e one or more progeny from roughly circular
extensions of cell ) . These progeny contain one or more nuclei .
Endodyogeny is less common and produces two large progeny
with the central body . The viable progeny released by this
process were thought to be resistant to  air exposure, drying and

suboptimal temperatures.

It was proposed by ( Suresh et al ., 1995) that the life cycle
of B.hominis .The small avacuolar forms without surface coat
are present in the intestine of the host . As they pass through the
intestine , the small vesicles present in the cytoplasm coalesce ,
and the cells appear as multivacuolar forms surrounded by a
thick surface coat . The cyst wall appears benth the surface coat .
The result cyst form is to be the infective stage of B.hominis .
These cysts able to survive in external environment . If these cysts
ingested by a new host, the excystation occurs exposed to gastric

9
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secretion and intestinal enzymes would complete the life cycle . It
is possible that the amoeboid form arises from the avacuolar
form because there are some morphological similarities . The
vacuolar form has been demonstrated to form after culture of
the multivacuolar form . On the other hand the cyst forms have
been found in laboratory cultures , indicating that encystations
may occur from the vacuolar forms .Finally , culture conditions

have been demonstrated to give rise the granular forms.

Zhang et al . (2006) found that the amoeboid form of B.
hominis was irregular in shape with prominent nucleus at central
zone and multiple extended pseudopodia at the periphery. Phase
contrast microscopy revealed the pinching of cytoplasm from
the body of irregular amoebic forms. Ultra structural studies using
transmission electron microscopy showed that along irregular
mass of cytoplasm was seen to be pinched off from the mother
cell with electron dense surface coat surrounding the prospective
progenies of B.hominis. The body of mother cell with electron
dense surface coat surrounding the prospective progenies of
B.hominis. The body of mother cell showed intense electron dense
material these progenies further showed multiple vacuoles and

mitochondrion.

10
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Figure ( 1): Diagrammatic representation of proposed life cycle of
B.hominis (Singh et al . ,1995).

(1). thick — walled cyst passed in faeces (2). This cyst responsible for
external transmission by the fecal — oral rout through ingestion of
contaminated water or food (3,4) . The cysts infect the intestinal tract and
multiply asexually within the epithelial cells (5a) . Vacuolar form of the
parasite give  multivacoular and amoeboid forms (5b) ,(6a) .The
multivacoular develops into a pre — cyst that gives a thin — walled cyst
responsible for autoinfection(7a). (6b) The amoeboid form change to a pre —
cyst which develops into thick walled —cyst by schizogong.(7b). The thick

walled cyst is excreted in faeces.(1).

11
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Diagnosis:

Tan et al. (1974) reported that using freezing fracture
techniques have extended the result of conventional transmission
electron microscopy studies in regard to cell shape distribution of
granules in the central vacuole and the presence of membrane-
bound organelles. this study confirmed the presence of pores
(approximately S0nm in diameter) in the outer membrane and
demonstrated that they were not present in the membrane
surrounding the central vacuole wall, and  though to be a

resistant stage.

Van Saunen-Ciurea and El-Achachi (1983) studied the
scanning electron micrographs of B.hominis from short-term
culture. The cells appeared spherical or elongated with a rough
surface, and large Peres and indentation were present. No

difference was noted between several samples.

Zerdit et al. (1983) using conventional transmission electron
microscopy, they stated that pores were present on the outer
membrane and the central vacuole membrance. Transmission
Electron Microscopy has provided much of the evidence of the
proteist nature of B. hominis. Almost all the new information on
the life cycle and cell biology of Blastocyctis has resulted from the
use of TEM. Very few studies have used scanning electron
microscopy to investigate the structure of B.hominis cells. At

present, scaning electron microscopy allows observation of the

12
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three — dimensional structure of B.hominis, at a level far beyond

the capabilities of light microscopy.

Matsumoto et al.(1989) found that endoscopic examination
revealed numerous B.horminis organism in lumen of ileum and

caccum.

Narkewicz et al. (1989) reported that a 16-year-old male
hemophilia with a acquired immune deficiency syndrome (AID's)-
related complex, in whom B.hominis was found in duodenal
secretion taken by the enterotest (string test), as well as in stools.
These reports indicate that B.hominis may not always be restricted

to the large intestine, as is generally accepted dogma.

Stenzel and Boreham (1991) mentioned that many diagnostic
laboratories have taken the vacuolar form of 3 - Sum as standard
morphology but in light of recent observations of the form in vivo
it essential to look for smaller and multivacoular forms in fresh

stools .
Zierdt (1991b) reported that an Immunofluoresence (IFA)

stain cause Blastocystis cells to glow when viewed under a

microscopic, making the diagnostic method more reliable.

13
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Boreham et al. (1992) identified B.hominis by light
microscopy of wet mount of either fresh stool or concentrates
staining with iodine or permanent trichrome mounts may did in
diagnosis. They mentioned that the appearance some forms of
B.hominis resemble fat or while blood cells, making it difficult
to distinguish the organism from the cells in stool sample, and

large number of morphological forms.

Zierdt and Nagy (1993) studies performed by the National
Institutes of Health in united states patients suggested that it
was possible to distinguish symptomatic and a symptomatic

infection with  Blastocystis using serum antibody testing.

Mahmoud and Saleh (2003) used blood sample, to measure
the patient's immune reaction to chemicals present on the surface
of Blastocystis cell. they found that patients diagnosed with
symptomatic Blastocystis infection exhibited a much higher
immune response than control who had blastocystis infection but
no symptoms. They indicated that patients symptomatically
infected could be distinguishing with a fecal antibody test. The
study compared patients diagnosed with symptomatic Blastocystis
infection to control who had Blastocystis infection but no
symptoms. In the group with symptoms, IgA antibodies to
Blastocystis were detected in fecal specimens that were not present

in the healthy control group.

14
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Tan and Suresh (2007) reported that the ability to distinguish
between disease causing and non disease causing isolates of
Blastocystis using stool culture and Blastocystis cultured from
patient who were sick and diagnosed amoeboid forms in culture.

These cells were absent in Blastocystis from healthy control.

It was reported that genetic analysis of isolated used techniques
which allow the DNA of Blastocystis to be isolated from feacal
specimens. This method has been reported more reliable at
detecting B.hominis in symptomatic patients than culture.

(Yoshikawa et al,. 2000 and Parkar et al. , 2007)

Pathogenicty and Symptoms :

The most critical question of Blastocystis infection today is
whether it is a pathogen or a commensal. Recently reported disease
in humans caused by B.hominis has been called Zierdt- Garavelli
disease. Although there are many suggestions that B.hominis

causes disease. (Borecham and Stenzel , 1993 )

The pathogenicity of B.hominis has been reported by many
workers (Doyle et al ., 1990 ; Sheehan and Ulchaker 1990 ; Nimri
,L1993 and Nimri and Batchoun , 1994 ) . B.hominis the causative
parasite of Zierdt disease is common inhabitant of the human bowel
and is now increasingly recognized as a potential cause of diarrhea ,
and it is assumed that this parasite is transmitted by the fecal —oral
route (Zierdt et al.,1983 ,Garcia ef al ., 1984 ; Ricci et al ., 1984;
Libre et al ., 1989 ; Doyl et al ., 1990 ; Telabasic et al ., 1991 ;

15
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Nimri , 1993 and Gamboa et al ., 1998) . On the other hand the
pathogenicity of B.hominis is a controversial issue , some authors
considers it to be pathogen as reported (Libre et al ., 1989 and Lee
,1991). Whereas others concluded that it is a harmless (Sun et al .,
1989 ; (Boreham and Stenzel ,1993 and Boreham et al ., 1992).

Several reports suggested that B.hominis was associated with a
variety of diseases, including irritable bowl syndrome (Drossman,
1979), Colitis (Russo et al., 1988), diabetes (Scaglione et al., 1990),
tropical pulmonary eosinophilia (Enzenauer et al., 1990), ulcerative
colitis (Jeddy and Farrington, 1991) leukemia (Garavelli ef al., 1991)
reactive arthritis (Lakhanpal et al .,1991). B.hominis the causative of

agent Zierdt Garavelli disease in humans (Garavelli ef al., 1992).

Zierdt and Tan (1976) described a patient with sever enteric
disease discharge copious volumes of diarrheal fluid. They found
in that the unusual cells found in diarrheal fluid were the

trophozoite of B.hominis .

A survey conducted on entero-parasitic infection in children , it
was found that the most parasitic elements found was B.hominis

( Molly ,1993;  Mercado and Arias, 1991)

Leelayoova et al. (2002) in their studies published in military
median of army personal in Thailand they found that infection rate
was 44%, infection rates vary geographically and the variant which
produces symptoms may be less common in industrialized

countries.

16
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Taamasri (2002) in their studies on infected symptomatically
with B.hominis in Pittsburgh, USA , indicated that 75% of them
had a history of drinking well water or travel in less developed

countries.

It was studied that the prevalence of B.hominis infection in
human , in different age groups , sex and seasonal pattern, It
was found that the infection with B.homins alone was detected
and in combination with other parasites. The most predominate
symptoms was abdominal pain ,followed by diarrhea
,constipation , fever and vomiting . ( Zaki et al. ,1991 Nimri

,1993 ;Haider ,2008).

Epidemiology :
Wenyon (1917)  reported that a high rates of B.hominis
infection in military personal. A nearly account described infection
of British troops in Egypt in 1916 who recovered after treatment

with emetine.

Kain et al .(1987) reported that the median age of persons
infected with B.hominis was 31 years. and they revealed that
B.hominis infection was related to the consumption of untreated

water.

17
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Qadri et al. (1989) conducted a survey on the incidence of
B.hominis, A stool survey of 515 person showed that on over all
infection rate of 72% were aged 13 to 50 years while 19% were
over 50 and only 9% under 13 years of age. They discovered that
in developing countries generally show Blastocystis as being

associated with symptoms of B.hominis infection.

Kappus et al .(1994) study intestinal parasites in the United
States, they found that the prevalence rate was 20% and the most

common parasite was B.hominis (2.6%).

Angel and Fidel (1995) conducted a study on the B.hominis
infection in Cuban AID's patients, During the period of September
1994 to January 1995, at least two fecal samples were obtained
from 67 adult AID's patients , B.hominis was identified in
17(25.4%) patients only by direct wet mount with lugols stain.
they found that males (14/17) were infected more than females
(3/17) , in the majority of cases infected with B.hominis alone
(12/17) and associated to other intestinal parasite such as
cryptosporidium sp (2 cases) G.lamblia (1 cases), A.lumbricoids (2
cases),(1 cases) of infected with each of E. vermicularis and E.

histolylica .

Infection with B.hominis among apparently healthy food
handlers in Saudi Arabia was studied and it was noted that
B.hominis was the only parasite found in stoole sample (Amin,

1997 and khalifa ef al. 2005).

18
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Lee et al.(2000) conducted a survey on intestinal parasites
among children living in Kaohsiung Country. They found three
species of protozoa (G.lamblia , E.coli and B.hominis )were
detected. Males and females had the infection rates of 24% and

11% respectively.

Mahdi and Ali (2002) studied the intestinal parasites in Iraqi
patients with sickle-cell anemia . They revealed that out of 40
sickle-cell anemia patients 25(62.5%) had parasitic infections .In
healthy comparison group 26 out of 175 individuals (14.8%) had
intestinal parasitic infections . The most common intestinal

isolated parasite in sickle-cell anemia patients was B.hominis

(36%).

Veronica et al. (2003) studied that the prevalence of
B.hominis among food vendors in markets within the Jurisdiction
of Mexico city, the frequency of the intestinal parasitosis
reported was estimated and an analysis was carried out associating
the presence of B.hominis with socioeconomic and hygienic
factors. The frequency of intestinal parasites and commensally was
50.4% .B.homins was found in 48 (41.7%) food vendors, the risk
analysis showed that B.hominis was associated with male gender,
poor personal hygiene habits, personal history of parasitosis and

family history of parasitosis.
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Suresh and Smith (2004) conducted a survey on the prevalence
of Blastocystis cysts in Scottish and Malaysion sewa. They found
Blastocystis cysts were detected in 38% (47/123) , 30 scottish, 17
Malaysian workers contained viable cysts. they used vitro
cultivation as the gold standard for the detection of B.hominis in
stool specimens, simple smear and trichrome staining showed
sensitive of 16.7% and 40.2% and specificities of 94% and
80.4% respectively.

Graczyk et al.(2005) made a study on the association between
B.hominis and Endolimax nana with diarrheal stool of school-
age children in Zambia. The overall prevalence of B.hominis was
8.6%. The association between infection with B.hominis and
E.nana with diarrhea was statistically significant .Although
B.hominis and E.nana are considered to be nonpathogenic
organisms ,this survey supports the evidence that B.hominis and
E.nana infections are associatied with deficient sanitation and low
hygiene standards which can contribute to diarrhea in children in

developing countries.

Nascimento and Moitinho (2005) studied the prevalence of
B.hominis and other intestinal parasites in a community of
,Parana State , Brazil. The study revealed that 128(70.7%) showed
protozoa and/or helminthes in stool samples and infection rate with
B.hominis was (26.5%) . The high frequency of B.hominis
demonstrated by this study indicated the need to include laboratory
techniques that enable identification of the parasite on routine
basis.
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Ozcakir et al .(2007) studied the characteristic of B.hominis
infection in a Turkish university hospital. Seven hundred and
seventy individuals stool specimens were examined by simple and
concentration techniques and stained with iodine solution
and stain, among the examined 770 specimens, B.homims was
detected in 94 (12.2%). B.hominis was the most common intestinal
parasite among the study group. It was mostly detected with

Dientamoeba fragilis infection .

Infection with B.hominis had a history of exposure to pets or farm
animals (Doyel et al., 1990) suggested that B.hominis is zoonotic
infection carried via food and water. It was noted that the various
studies of B.hominis in Libya and elsewhere, showed that the rate
of infection in primary school children was higher comparing
with the infection in adults, this may due to sensibility of children to
contamination than adults ( Devera et al., 1998, Guignard et al .,

2002 , Igbal et al ., 2001 and EI-Ghethmi , 2010 ).

Familial transmission and transmission within institutes for the
mentally retarded (Libanore et al., 1991) have been reported. This
would be consistent with fecal-oral transmission. B.hominis in
thought to be contracted through travel since it has been reported in
westerners traveling to the tropic (Doyle ef al.,1990 ; Sheehan and
Ulchaker 1990 ; Shlim et al ., 1995). B.hominis species are known to
occur in many animals (Boreham and Stenzel ,1993) and the close

contact between pets and farm animals and human Blastocystis has
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been reported by several workers ( Doyle et al .,1990 ; Scaglione et
al ,.1990; Rajah et al ., 1999 and Noel et al ., 2003).

Intestinal Parasites in Libya:

Full information was and still lacking about intestinal
parasites in Libya and a few studies were made for diagnosis of
B.hominis, despite some reports which indicated that the
commonest protozoal infections are B.hominis (Raof ,2002 ; El-
Ammari et al .,2004 ;Al-Fellani et al., 2005 ; Al-Sanousi ,2006 ;
El-Gazwi ,2006 ; and Sadaga and Kassem, 2007 ).

Raof (2002) made stool analysis for the detection of intestinal
parasites , she reported that a higher prevalence rate of Bhominis

46.15 % among the primary school children in Benghazi,

El-Ammari ef al .(2004) carried out a study on gastrointestinal
parasites among Libyan and non-Libyan resident of Benghazi .
The study revealed that 0.24 % of Libyan , 1.43% non-Libyan

Arabs and 1.19% non -Arabs were infected with Bhominis.

Al-Fllani et al. (2005) carried out a prevalence of intestinal
parasitic infection in Sebha city among patients attending Central

Laboratory , the prevalence of B. hominis (18.55%) was observed.

Al-Sanousi (2006) conducted a survey on the prevalence of
intestional parasites among primary school children from Sirt —

Libya. A total of 1548 stool specimens were examined by direct
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smear and the result showed that 17.5% of children were infected

with B.hominis.

El-Gazwi (2006) made a comparative studies between three
diagnostic methods (direct smear , cocentratin and culture) for
B.hominis in stool . He was found that culture more sensitive for

detection of B.hominis.
Sadaga and Kassem. (2007) conducted a survey on the

prevalence of intestinal parasites among school children in Derna

District Libya. The infection with B.hominis was 6.7%.
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3. MATERIALS AND METHODS

3.1. Place of study:

Benghazi, the second largest city in Libya is situated on the north of
great Libyan desert and on the southern coast of the Mediterranean sea.
It is occupying an area of approximately 43535 km’, with average
population 670797 nationals and 47950 non nationals (mostly Arab
and African nationalities) .Benghazi has Mediterranean climate with
moderate winter and hot summer , the warmest months of the year are
July and August where temperature may rise to 35C°,while the coolest
months are January and February where temperature may decline up to
7C° . Monthly average of rainfall in millimeters is 0.0 to 38.3, the
relative humidity range from 50 to 70% throughout the year (Source:
General authority for information, Libya ,2008).

3.2. Collection of stool samples :

One thousand five hundred eighty one stool samples were collected
from patients and outpatients from two hospitals in Benghazi
(Aljamhouria and children hospitals) (Tablel) these patients are from
different nationalities, age groups and sex. Stool samples were collected
in closed and labeled disposable plastic containers during the period

from May to August 2008.
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study area

1907 MAGELL

{B05) 555-31!171

Figure ( 2 ):Map of Libya showing area of the study.
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Table (1 ) :The number of patients and outpatients included

in the study:

Hospitals Patients | OQutpatients Total
Al-Jamhouria
hospital 87 1272 1359
Children
40 182
hospital 222
Total
127 1454 1581
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3.3. Questionnaire:

Questionnaire was distributed to patients and outpatients , The
questionnaire was prepared to collect information's from each patient
included age , sex, locality and nationality . These information's may be

associated with the incidence of B.hominis infection (Index).

3.4. Parasitological examination:

Fresh stool samples were collected from those patients and
outpatients in clean, numbered plastic container with caps. The
consistency of stool samples was checked, including five characteristic:
formed, semi formed, soft, loose and watery in addition to its colours
according to criteria set by the World Health Organization (WHO, 1991).
The samples after collection were brought to the laboratory of Zoology
Department, faculty of science Garyounis University for further

examination.

3.4.1. Direct wet mount smears :

Direct wet mount technique, using unstained in normal saline and

stained in Lougol's iodine and eosin preparations smears.
3.4.1.1. Direct saline wet preparation :
The direct saline smear was prepared by mixing a small amount of

feces with a drop of normal saline (0.85%). This mixture was covered
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by covers lip, then examined using low power (10x) and high power

objectives (40x and 100 x ) (Neva and Brown ,1994).
4.3.1.2. Direct iodine wet preparation :

This preparation was made by using Lougol's iodine solution (1%)
placed on glass slide ,then a small amount of feces was mixed with
iodine and covered by glass cover slip , then examined under
microscope using low power (10x) and high power (40x and 100x)

objectives (Neva and Brown ,1994).

4.3.1.3. Direct eosin wet preparation :

A drop of eosin solution (0.5%) placed on a glass slide . Then by
wooden stick small amount of feces was taken and mixed with eosin. A
cover slip was put on the mixture and the preparation was examined

under light microscope.

3.4.2. Sedimentation method: formalin — Ethyl acetate method
(Mati, 1995)

Procedure:
I- A small amount (5-15gm) of fresh feces was add to a suitable

container and mixed well with 10-15ml of formalin using applicator

sticks. Allowed them to stand for 30 minutes for fixation.

2- Strained the mixture through two layers of dampened surgical gauze
into 15ml conical centrifuge tube, and added enough formalin to fill

nearly the tube.
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3- This suspension was centrifuged at 1500 rpm for 10 minutes. The
sediment was re-suspended in formalin and re-centrifuged if the sample

contained excessive debris.

4- The washed stool sediment was re-suspended in 7ml of 10% formalin
and add 4ml of ethyl acetate. Stopper the tube and shake it vigorously
carefully for 30 second, then removed the stopper a way from the faeces

as organic vapor might cause spurting of fecal debris.

5- The tube was centrifuged for 10 minutes, at 1500 rmp. Put a small drop
of faecal sediment on a one slide then examined by direct method .
another drop put on other slide then allow to dry, fix in methanol for 60
second, tip off the methanol, flood the with diluted Giemsa's stain and
leave for 20-25 min, run tap water on the slide to float off the stain and
to prevent precipitation on smear. Allow it to air dry, and then the entire
preparation was examined microscopically in the same way as in the

direct wet mount examination.

3.5 Identification and measurements:

The vacuolar, granular and cysts forms of B.hominis found in
stool sample of patient were identified according to Zeibig (1997). The
length and width of B.hominis forms were measured with the aid of a
calibrated ocular micrometer microscope using appropriate magnification

power (x 40 and x 100) .
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3.6. Statistical analysis:

The data were subjected to relevant statistical analysis . Chi-
squared (X?) test was carried out after definition of the contingency tables

to detect the relationship between the incidence of B.hominis and the
following parameter : sex , age , nationality, locality and months , X*

value were tabulated to determine whether or not a significant difference
exists between the observed number of cases falling into each category
,and the the expected number of cases ,based on the null hypothesis . A
computer program was employ to execute statistical analysis was

performed with SPPS for Windows 13.0 .
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4. Results

4.1 Incidence:

The study was carried out on one thousand five hundred eighty one
patients and outpatients in some Benghazi hospitals. The result revealed
that out of the total examined fecal specimens 3.4% (54/1581) was
infected with B.hominis .The incidence in Al-Jamhouria hospital was

higher ( 3.5%) than that children hospital (2.7%) Table 2 and Fig .3.

The results showed that, three forms of B.hominis were detected in
examined stool samples. These forms are vacuolar form 81.5% (44/54),
granular form 55.6% (30/54) and cyst form 22.2% (12/54). No amoeboid
form was detected. The study showed that the mixed infection of the
vacuolar and granular forms at incidence rate 29.6% (16/54). The
consistency of stool samples was checked, including five characteristic:
formed11.11 %( 6 /54 ), semi formed 42.6 %( 23 /54 ), soft 22.22
(12/54 ), loose 5.55% (3 /54) and watery 18.51%( 10 /54). Out of twenty
four patients it was found that 54.16 % (13/24) of them have diarrhea.
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Morphology:

(a) Vacuolar form:

The vacuolar form is the typical cell form of Balstocystis seen and is
often used for the identification of the parasite. These vacuolar form vary
greatly in size and measured about 10um, with diameter ranging between
(8 mto 14 m). The vacuolar form known as central body form because
it has a large central vacuole surrounded by a thin band of peripheral

cytoplasm and nucleus (Plate : 2aandb ).

(b) Granular form:
The granular form is somewhat morphologically similar to the
vacuolar forms except that distinct granules are observed in the central
vacuole , and its diameter ranging between 6.5 — 18 m with an

average 13um (Plate: 3).

(c) Cyst form:

The Blastocystis cyst form is, generally smaller in size and has a
thick multilayered cyst wall. It lacks a central vacuole and few nuclei,
multiple vacuoles and food storage deposits were observed. The cyst
form is the most resistant form of this parasite and is able to survive in
hard conditions because of thick multilayered cyst wall. The diameter

ranging between 3.5-7 m with on average 5.5um
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Table ( 2 ): Overall incidence ( % ) of B.hominis infection in two

Benghazi hospitals (N=1581 ):

Hospitals No. % of
examined infected
Al-Jamhoria 1359 35%
hospital
Children 222 2.7%
hospital

Figure ( 3 ): Overall incidence(%) of B.hominis infection in in two

Benghazi hospitals (N=1581):

O Al-Jamhouria hospital = Children hospital
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(b)

Plates (2 a and b): Photomicrograph of vacoular form

of Blastocystis hominis (X 40)
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Plate ( 3 ): Photomicrograph of granula form

of Blastocystis hominis (X 40)
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4.2 Incidence of infection and sex

The infection of B. hominis in stool samples was detected in
both males and females ,the relationship between B.hominis
infection and sex were presented in Table 3 and Fig 4 .Among the
total infected cases (54) , males constitute the majority of infected
cases 42 and infected females was 12 when tabulated sex —wise ,the
incidence was 3.22 % for males and 4.2 % for females
respectively. The incidence between males and females showed

insignificant differences between sexes (p= 0.377) .

4.3 Incidence and age groups:

Infection of B .hominis was detected in all age groups of 1-10 , 10-
20, 21-30, 31-40, 41-50 and > 51 years at incidence rates % , The
results revealed the highest incidence was detected among age groups
41-50 years old 5.12%, followed by > 51 age group 4.46 % while the
lowest incidence was among the age group 1 to 10 years 1.9% . Age
had insignificant influence on the incidence of B.hominis P = (0.918)

Table 4 and Fig .5
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Table (3 ) Incidence of B.hominis infection according to sex

(N=1581):
No. % of
Sex examined infected
Males 1301 3.22%
Females 280 4.2 %

1%=0.781 ;df=1 ;p= 0.377>0.05

Figure ( 4 ) Incidence of B.hominis infection according to sex

(N=1581):

Infection

Males

Sex

Femals
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Table (4 ) Incidence of B. hominis according to age groups (years)

(N=1581) :
Age groups | No. examined % of
infected
1-10 41 1.9 %
11-20 247 2.83 %
21-30 586 3.41%
31-40 400 2.75%
41-50 195 512 %
>51 112 4.46%

12=3.247;df=6 ;p=0.918>0.05
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Figure (5) Incidence of B. hominis according to age groups (years)

Infection

(N=1581) :

1-10 11-20 21-30 3140 41-50 >51

Age gruops
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4.4. Incidence and months:

Table 5 and Fig 6 represent the incidence of infection among
examined patients and outpatients in some Benghazi hospitals and months
of study (May to August). The general , incidence of B.hominis was higher
in July 4.6 % and minimum incidence in May 1.53 % . There was no

significant difference between incidence and months (P = 0.336).

4.5. Incidince of single and mixed infection :

B.hominis was identified in 54 patients and outpatients who represent
(3.4%). B.hominis was detected in 1.77% , and B.hominis with other
parasitic species was detected in ( E. nana , D.fragilis ,G. Lamblia ,C.
mensili  E.histolytica /E.dispar ,E.coli and [Lbutschlii) at 1.64%
represented by Table 6 and Fig 7. Double and trible mixed infection

combination were detected represented by Table 7 .
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Infection

Table (5) Incidence of B.hominis according to months (N=1581):

Months May June July August
No.examined 196 430 350 591
% of
Infected 1.53% 3.49% 4.57% 3.38 %
X2=3.389; d.f=3 ; p= 0.336 >0.05

Figure ( 6 ) Incidence of B.hominis according to months(N=1581):

May

June July August

Months
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(1) Double mixed infection (the combination of B.hominis and one
parasite only ) was found that the incidence highest for B.hominis and
Endolimax nana 12.96% (7/54) followed byB.hominis with D.fragilis
9.25%(5/54); lowest was for the combine of B.hominis with chilomastix

mensili 1.85%(1/54).

(2) Trible mixed infection ( the combination of B.hominis with two
parasites ) the presented table 7 showed that B.hominis, had the highest
incidence when combined with FE .nana and G. Lamblia at 3.70%
Followed by its combin with E.histolytica / E.dispar and E.coli at 1.85%
and its combin with Lbutschlii and E.coli at 1.85% . The differences in
the single and mixed infection of B.hominis were statically insignificant

P = (0.529).
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Table (6 ) Incidence of single (B.hominis alone) and mixed infection

of B.hominis with other parasites (N=1581):

Types of Infection No .positive % of infected
Single Infection 28 1.77%
Mixed Infection 26 1.64%

02 =0.781; d.f=1 ; p= 0.236> 0.05

Figure ( 7 ) Incidence of single (B.hominis alone) and mixed infection

of B.hominis with other parasites (N=1581):

I.78%
1.76% -
1.74% -
1.72% -
1.70% -
1.68% -
1.66% -
1.64% -
1.62% -
1.60% -
1.58% -
1.56% -

Infection

Single Infection Mixed Infection
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Table (7 ) : Single (B.homins alone ) and mixed infection

(B.homins with other intestinal parasites) :

% within
No.
Parasites infected
positive
patients
Blastocystis hominis 28 51.9%
B.hominis + Endolimax nana 7 12.96%
B. hominis + D. fragilis 5 9.25%
B. hominis + Gardia Lambelia 4 7.40%
B. hominis + E. histolyica/ E.dispar 3 5.55%
B. hominis + E. coli 2 3.70%
B. hominis + chilomastix mensili 1 1.85%
B. hominis + Endolimax nana +
0
Gardia lamblia 2 3.70 %
B. hominis + E. histolytica / E.dispar 1
1.85%
+ Ecoli
B. hominis + 1. butschlii + E. coli 1 1.85%
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4.6. Incidence and nationalites:

The incidence of B.hominis infection in Libyan patients was found to
be 3.4% with corresponding 3.42 % for non-Libyan. Differences in
infection between Libyan and non Libyan patients were statistically

insignificant (P = 0.903 ) (Table 8 and Fig 8).

4.7. Incidence and localities:

Incidence of B.hominis infection within the study localities in
Benghazi and out Benghazi is shown in Table 9 and Figure 9 . The
results showed that outBenghazi patients and outpatients displayed the
highest parasitic infection when compared with in Benghazi patients and
outpatients 4.45% , and 3 9% respectively . Differences in incidence of

infection and localities were statistically  significant ( p= 0.075).
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Table ( 8 ): Incidence of B.hominis according to nationality (N=1581) :

Nationality No. % of
examined infected

Libyan 1027 3.40 %

Non-Libyan 554 342 %

%=0.015;df=1 ;p= 0.903>0.05

Figur( 8 ): Incidence of B.hominis according to nationality(N=1581):

3.42
3.415
241 8
3.405 1

34 4

Infection

3395

339 .

Libyan Non-libyan

Nationalties
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Table (9 ): Incidence of B.hominis according to localities (N=1581):

Localities No. % of
examined infected
In Benghazi 1132 3.00 %
Out Benghazi 449 4.45 %

[1%=3363;df=1; p= 0.075<0.05

Figure ( 9): Incidence of B.hominis according to localities (N=1581):

Infection

In Benghazi Out Benghazi

Localities
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5. DISCUSSION

B.hominis is the causal agent of blastocystosis which 1s an
intestinal parasitosis with a various prevalence in different parts of
the world. B.hominis has been traditionally regarded as a non —
pathogenic parasite of humans ,the pathogenic potential of B.hominis
has been reported in the literature since 1899 (Zierdt, 1991a)and
studies reporting it's association with human disease have been
increasing (Garcia et al.,1984; Lebar et al ., 1985 ; Stenzel., et al
1989; Kabatereine, et al.,1997 and Minviella et al ., 2004).

5.1. Incidence :

The overall incidence of B.hominis in this study was 3.4%.the
same results were reported previously in libya.  Almost similar
prevalence rates have been described in Libya , El-ammari (2004) in
Benghazi reported that prevalence of B.hominis revealed that the
prevalence of B.hominis infection in Libyans was lower (0.24%),
while in Africans (1.43%),and in non-Africans was found (1.91%).
The data in the present study showed that lower incidence rate of
B.hominis (3.4%) compared to some previous studies in
Libya . Raof (2002) reported that the prevalence of B.hominis
infection among primary school in Benghazi B.hominis was 46.15%
JIbrahem (2003) conducted prevalence and B.hominis among
children and neonates in Sirt city the prevalence of B.hominis was
12.57%. Sadaga and Kassem (2007) reported that the prevalence of
B.hominis among primary school children in Derna districts, was

6.7%. Al-Sanousi (2006) detected overall prevalence of B.hominis
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17.9% among primary school children in Sirt city . Moreover , high
incidence rates of B.hominis has been also reported in Libya from
Sabha city , 18.55 (Al-Fellani et al., 2005); 26.6% (Mohammed et
al ., 2007) ; 18.6% (Saleh ,2007) , from Tripoli at 46.4 % (EI-
Ghethmi ,2010). Al-Fellani et al., (2005) reported commonest
incidence of B.hominis among out patients in Sebha city , and they
suggested that dry and hot weather of this region favoring the
survival and transmission of this parasite in the population of Sebha
in Libya, due to rapid socio-economic development and agricultural
practices may impact on the transmission of intestinal parasites and
public health generally and endemicity of diseases in particular
Every year in Libya , a large number of foreign workers , who
apparently appear healthy ,and asymptomatic may be the carriers of
some intestinal parasites,and may establish a substantial increase of

intestinal parasites in the country

The high incidence rates of B.hominis were reported all
over the world that, 18 % in Bethesda (Zierdt ,1983) , 12.2% in
USA (Garcia et al, 1984), 14.2% in Germany ( Hahn and
Fleischer, 1985), 22.4% in Austrilia ( Walker ef al., 1985), 12.7%
in Canada (Kain et al., 1987), 17.5% Saudi Arabia  ( Qadri et
al., 1989), 51.8 % Niger(Develous ef al., 1998), 31% in Eygpt
(El-Masry et al .,1990), 3.2% Canada (Doyle ef al., 1990), 45% in
chile( Figueroa et al., 1990), 10.3% in Venezuela (Castrillo de
Trado et al., 1990), 25% in Jordan (Nimri,1993 ), 22.22% in

healthy food handlers in Sudi Arabia (Amin, 1997), 39.13% in
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Bolivia (Devera et al., 1998), 23% in USA (Amin , 2002), 36% in
Iraq (Mahdi and Ali ,2002) , 38% in Kuwaite (Igbal ef al. , 2001),
44.44% in homeless children in Argentina (Guingard et al.,2002),
25.8% in Venezuela ( Requena ef al .,2003 ),52.9% in Texas ,WSA
(Escobedo et al ., 2003), 40.7% in Philippines (Eleonor et al ., 2004)
22.9% in Argentina (Minvielle et al .,2004), 32%in general
population in Pakistan (Yakoob ef al., 2004), 38% in Malaysia
(Suresh and Smith 2004), 53.8% among schoolchildren in Zambia (
Graczyk et al ., 2005 ) , 26.5% in Brazil (Nasciment and
Moitinho,2005)51.6% inVenezuela (Diaz,2006) .

Several reports suggested that B.hominis was associated with a
variety of diseases, including irritable bowl syndrome (Drossman,
1979), Colitis (Russo et al., 1988), diabetes (Scaglione et al., 1990),
tropical pulmonary eosinophilia (Enzenauer et al., 1990), ulcerative
colitis (Jeddy and Farrington, 1991) leukemia (Garavelli et al., 1991)
reactive arthritis (Lakhanpal ef al .,1991). B.hominis the causative of

agent Zierdt Garavelli disease in humans (Garavelli et al., 1992).

Several reports have suggested that B.hominis may be an
opportunistic infection in immunesuppressed patients with AID'S
(Henry et al., 1986 ; Narkewicz et al., 1989 and Garavelli ef al.,
1989).

B.hominis occurs in various morphological forms :cystic stage ,
vacuolar , granular and amoeboid (Borrham and Stenzel ,1993) ,in the

present study all forms of Blastocystis were detected except amoeboid
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form . Concerning the morphological characters of the parasite , the
vacuolar form was the most abundant form seen comparison to two
other forms (amoeboid and granular forms ). This observation agreed
with Suresh and Smith (2004 ) ;Yaicharoen et al., (2005) and Hokelek
(2007) . The vacuolar form of B.hominis is the most commonly form
found in cultures and this form normally used for the diagnosis of

B.hominis infection in stool (Garcia and Brukner ,1997).

5.2. Incidence of infection and sex

The incidence of B.hominis among males and females reported in
this study was77.8% and 22.2% respectively. No significant
difference exists between incidence and sex groups (p>0.05) this
finding was in agreement with the results reported by Omar et al.
(1991), El-Ammari et al . (2004), EI-Ghethmi (2010) and as well
from other parts of the world (Guirges and Al-Waili, 1987 and Qadri
et al., 1989). B.hominis infection among males was slightly higher
than females sex ratio ( Sun et al .,1989; Doyle et al., 1990; Torress
et al ., 1992; Raof ., 2002; Wang et al .,2002; Requena et al .,2003 ;
Eleonor et al ., 2004 , Leder et al ., 2005 ; Sadaga and Kassem 2007
and EI-Ghethmi , 2010). The prevalence of infection among males
was higher than females because the males have fewer restrictions
than females and the males have leisure are strictly controlled
(Akogun and Badaki, 1998 and Magambo et al .,1998) . Significant

difference of prevalence between sexes was reported in Sebha city by
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Khan et al., (2008). The presence of difference in the prevalence
between males and females for this parasite may be the result of
comparable susceptibility to infection ,equal exposure to
contaminated source of infection as well as the persistence of
unhygienic attitudes . Higher infection rate which seen in males
appear to be associated with their more activity nature and little hand

wash than females .

5.3. Incidence and age groups:

The preset study showed that all age groups were infected. The
highly incidence of parasite (37%) was discernible in 21-30 years
and the minimum incidence was in young age groups (%1.9) . This
suggests that the absence of immunity and implies that children of
all ages are susceptible to infection and probably being infected
continuously (Awasthi .and Pande. , 1997 and Mahfouz et al .,
1997 ). Stenzel and Borecham (1996) stated that infection with with
B.hominis  may be influence by the age of patients ,their
immunological status and their hygiene . The absence of difference
in the incidence between age groups seen in the present study has
been also observed in school —childern from Benghazi (Raof ,
2002) , from Sirt ( Al-Sanousi , 2006) and other previous studies

such as in Venezuela (Devera et al., 1998).

High infection rates of B.hominis in children aged between 10-
14 years was reported by Martin —Sanchez et al. (1992) and Eleonor
et al .(2004) and higher prevalence rates of B.hominis among 18-27
years old age was reported by Requena et al .,(2003). On other hand
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high prevalence rates of B.hominis infection was reported among
adults than children (Stenzel et al ., 1989; Doyle et al ., 1990 ;
Pistono et al ., 1991 ; Logar et al .,1994; Requena et al ., 2003 ; Al-
Sanousi , 2006 ; Salem ,2006 and El-Ghethmi ,2010).

5.4. Incidence and months :

The present study revealed that high incidence rate was
detected in August (37%) followed by in Jun (29.6%) and in July
(27.8%) and minimum incidence in May (5.6%). There was no
significant relationship between the incidences in different months
during this study, Babcock et al. (1985 ) reported that B.hominis
infections may be related to the weather conditions being higher in
hot weather, which agrees with this results . However Pistono et
al. (1991) reported that the greatest incidence of B.hominis infection
occurred during the months of January to June. Mohammed et al .
(2007) 1in Sebha reported that the infection of B.hominis was most
common during summer and suggested that dry climatic conditions
favor the survival and transmission of the parasite throughout the
year in the population .High prevalence of B.hominis has also be
found more during warm and hot season of the year in other parts
of the world (EI-Masry ef al ., 1990 and Suresh and Smith ,2004 ), in
addition significant differences in the prevalence of B.homins
between rainy and cool seasons and higher infection rate was in
summer than spring and winter (Rhongbutsri,2005).0On the other
hand , Mercado et al .(1999) reported that more infected cases with
B.homins during cold — rainy months of the year differ from that in

dry —worm months .This difference was statistically significant .
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5.5. Incidence of B.hominis and other parasites:

Mixed infection of B.hominis with other intestinal parasites
appear to be a characteristic of this parasite .It has been reported in
many previous studies (Dar and Friend 1979 ;Reinthaler et al .,
1988 ; Omer et al ., 1991 ; Chacine —Bonilla et al., 1993 ,
Kabatereine et al., 1997 ; Gamboa et al ., 1998 and Lee ef al .,
2000).The mixed infection with more than one parasite was reported
among schoolchildren of lower social class (Ahemed et al., 1990
and Chacin — Bonilla ef al ., 1993 ). On other hand inferior sanitary
and environmental condition may had effect on the mixed between

parasites ( Michael et al ., 1986 and Gamboa ef al .,1998 ).

The present study revealed that 51.90 % and 48.10% of
infection were single and mixed infections respectively, mixed
incidence of B.hominis with G.lambelia observed in the present
study , was reported previously from Saudi Arabia (Al-Fayez and
Khogheer ,1989 ); from northern Jordan ( Nimri ,1993); from
Venezuela (Devera et al., 1998); from Maxico (Veronica et al.,
2003). Single infection slightly higher than mixed infection , this
explained that the males are more exposure to infection than

females.

The combination between B.hominis with Endolimax nana was
higher followed by B.hominis with D. fragilis and Gardia lambelia,
no heleminth parasites was detected, the same association was

detected in other parts of the world (Zaman et al., 1995).

5.6. Incidence and nationalites:
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Differences in infection between Libyan and non-Libyan
patients were statistically insignificant( p=0.885 ), this agreed with
results reported by Omar et al. (1991) and Ibrahem, (2003 ). This
could be due to all inhabitants (Libyan and non —Libyan ) were
living in the same environmental conditions that cause equal chances
to infection for all (Ibrahem ,2003 and Alsanousi , 2006) However,
the nationality was associated with the B.hominis infection in

Kuwait (Qadri ef al.,1989).

5.7. Incidence and localities:

Difference in infection between patients and outpatients from
Benghazi city and those from out Benghazi was statistically
significant (p=0.081). In the present study the infection in patients
and outpatients from Benghazi was higher comparing to those out
Benghazi. The locality was associated with the B.hominis infection
reported from united states (Kappus et al., 1994), north Jordan
(Nimri , 1993) and Japan (Hirata ef al., 2007) . several factors may
associated with differences between districts such as population

density, socio-economic status.
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6. SUMMARY

- One thousand five hundred and eighty one stool samples of
patients and outpatient from some hospitals in Benghazi city were
examined during the period from May to August 2008, to identified the

incidence of B.hominis parasite.

- The methods employed to detect all form of Blastocystis hominis in
stool specimen were (1) Direct wet mount technique, using unstained in
normal saline and stained in Lougol's iodine and eosin preparations

smears.(2) sedimentation method (Formalin — Ethyl Acetate method) .

- The infected cases was identified in 54 giving an overall incidence

of 3.4% .Three forms of B.hominis were found: vacuolar forms
, granular forms and cystic forms at incidence rate 81.5% (44/54) ,
55.6 % ( 30/54) , 22.2% (12/54) respectively. No amoeboid form was
detected. The study showed that mixed infection of both types of
B.hominis (vacuolar and granular forms) at incidence rate 29.63 %

(16/54).

- The incidence among males and females was 3.22 % in males and
4.2 % in females. Insignificant difference was existed between the

incidence of B.hominis and sexes (P =0.236).

- The incidence of B.hominis in different age-groups showed that the
highest incidence of the B.hominis occurred among the age-groups of
41-50 years old at incidence rate 5.12 % . The lowest incidence was
discernible in the old age groups of more than 1-10 years old 1.9 % .
Insignificant difference was existed in the incidence of B.hominis among

age groups. (P =0.918).
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- The infection of B.hominis was higher in by July 4.6 % , the
minimum incidence was detected in May 1.53 % . No significant

difference between incidence and months (P = 0.336).

- B.hominis alone was detected in 51.90% (28/54), and B.hominis
with another intestinal parasitic species: ( Endolimax nana , D.fragilis
,G.Lamblia ,C. mensili , E.histolytica/E.dispar ,E.coli and I.butschlii) at
incidence rate 48.10% (26/54) .

- The combination of B.hominis with one parasite was
observed with E. nana at 12.96% (7/54) , D.fragilis at 9. 25%(5/54),
G. Lamblia at 7.40% (4/54) , E.histolytica / Edispar at 5.55%(3/54) and
with chilomastix mensili at 1.85% (1/54)

-The combination of B.hominis with two parasites showed that
B.hominis with Endolimax nana and G. Lamblia at 3.70% (2/54) .
Followed by the combination of B.hominis  with , E.histolytica /
Edispar and E.coli at 1.85% (1/54) and the B.hominis with L butschlii
and E.coli at 1.85% (1/54) . P =(0.529 ).

-The incidence of B.hominis in Libyan patients and outpatients was
3.4% and non-Libyan 3.42 % .No significant difference was detected
between the infection and nationality. (P = 0.885).

- The incidence and localities showed that the highest incidence out
Benghazi patients and outpatients at incidence rates 4.45 % , the lowest
incidence in out Benghazi patients and outpatients at incidence rates 3 %

. There was a significant relationship between the incidence and

localities(P = 0.081).
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(1)

Index (questionnaire)

Patient type : out () m( )

(2) physical nature of stool specimen:

A- consistency degree of moisture :

a- Formed

b- Semi formed
c- Liquid

d- Loose

e- Hard

NN AN~ AN
— =

B- colour :

a- Black ( )
b- Brown ( )
c- Yellow ( )
d- Yellowish ( )
e- Bright —red ( )
f- Green ( )
g- Clay colour ( )
C- mucous +ve ( ) -ve ( )
D- Blood: +ve ( ) -ve ( )

( 3) Diagnosis :

Parasite
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