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Abstract

Egg count in urine (parasitology) is the widely accepted approach for quantifying S. haematobium infection levels
in a population; however the parasitological method is less sensitive in light infections. In the present study we used
an assay that detects soluble egg antigen in sera and related that to egg count and the production of IgE. Eighty five
sera from egg positive individuals and 5 samples of healthy individuals in Eldwam locality -an endemic area of S.
haematobium and 3 healthy individuals from non-endemic area were tested. Concentrations of soluble egg antigen
(SEA) in serum are as sensitive as egg count in urine and can be more sensitive in detecting infections in individuals
with light infection and negative urine for the eggs.
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Introduction
Schistosomiasis, also known as bilharziasis or bilharzia [1], is an

ancient disease [2], caused by digenetic trematodes of the genus
Schistosoma. Seven Schistosome species are known to cause the
disease: S. haematobium, S. mansoni, S. japonicum, S. intercalatum, S.
malayensis, S. mekongi and S. sinensium [3]. Burden of disease is
attributed to the three major human schistosome species (Schistosoma
mansoni, S. haematobium, and S. japonicum) [4-6]. The life cycle
requires surface freshwater in which the parasite eggs from infected
humans will hatch into miracidia. The miracidia penetrate an
appropriate aquatic snail where they mature into cercariae. The
cercariae then leaves the snail and penetrates the human skin and
develops inside the body to maturity, The matured schistosomes have
separate sexes and the male body has a groove where the female is held
for the rest of its life, releasing fertilized eggs. Sequels of chronic
Schistosomiasis include growth stunting, poor school performance,
poor work productivity, and continued poverty. It remains one of the
most prevalent parasitic infections and has significant economic and
public health consequences. Of the world's 207 million estimated cases
of schistosomiasis, 93% (192 million) occur in Sub-Saharan Africa [7].
Worldwide 732 million persons are estimated to be at risk (WHO
schistosomiasis fact sheet, 2014). In Sudan surveys conducted in the
year 2004 for both urinary and intestinal schistosomiasis in Gezira and
White Nile states showed a prevalence rate of 14.3% and 22.4% in
Gezira and 40% and 56.7% in the White Nile. 53.3% for urinary

schistosomiasis in the Blue Nile, 49.3% for intestinal schistosomiasis in
Gadariff and 35.9% in new HaIfa (NSCP (2005 and 2008).

The detection of schistosome eggs in feces or urine is diagnostic of
Schistosomiasis [8]. The use of formalin-based techniques for
sedimentation and concentration may increase the diagnostic yield.
The miracidium-hatching test is also a useful test. Kato–Katz thick-
smear stool examination is widely used in field studies and national
control programs to determine the burden of eggs in feces. Mean egg
burdens have been correlated with the mean severity of disease. This
mean egg burden has in turn correlated to the level of urinary soluble
egg antigen. New methods aimed at improving the diagnosis of
schistosomiasis have been evaluated [3]. Sensitive and specific
diagnostic tests based on antibody-detection are available, and since
they meet ASSURED criteria (affordable, sensitive, specific, user-
friendly, rapid, equipment-free, deliverable) are the most likely to be
useful in schistosome-endemic areas of low-middle income countries
[5], a recent report proved the value of a rapid test based on the same
methods.

Aim of the Study
Since World Health Organization (WHO) recommends that

infection levels are determined prior to designing and implementing
control programmes, as the treatment regimens depend on the
population infection prevalence and the sensitivity of the
parasitological infection diagnostic method is less reliable when
infection levels are low. In this study we aimed to compare between
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parasitological methods and serological ones in diagnosing infected
individuals in an endemic area.

Ethical Consideration
Ethical and institutional approval for the study was obtained from

the medical research council of the National Ribat University.
Permission for initiation of the study in the area was obtained from
the Health Services Director (Eldwam locality). Objectives and
methods were clearly explained to the community. Oral consent was
obtained from the participants and parents/guardian before sampling.

Materials and Methods

Study area
This study was conducted in Eldweam locality which is

approximately 120 Km south to Khartoum. It is a well-known
Schistosoma haematobium endemic zone in White Nile state in Sudan.
The principle source of water is White Nile river and there are large
farms which grow sugar cane for sugar industry, also grow maize,
wheat and vegetables. Fishing is carried in the White Nile. Temporary
pools are created by the over flow of the White Nile during the rainy
season. This locality was chosen because there is no other helminthic
infections and low Schistsoma mansoni prevalence [9-11].

Study population
A total of 85 Sudanese patients from Eldweam locality whom were

tested positive for Schistosoma haematobium eggs in urine were
recruited in this study. 5 persons from the same locality whom were
tested negative for Schistosoma haematobium eggs in urine and 3
healthy controls from a non-endemic area. Samples were collected
during January 2014.

Sampling and Procedures

Urine collection and examination
A single terminal urine sample (20-50 ml) was collected in 50 ml

capacity container from each individual of the study target population.
The samples were obtained between 10:00 AM and 14:00 PM. Few
drops of saponin solution were added to the samples with visible
hematuria to enhance clarity in microscopy [9]. The specimens were
appropriately labeled with identification numbers and processed
within one hour of collection. At field, 10 ml was filtered through a 25
mm nucleopore filter (12 µm pore size) [8]. The filter was then placed
on glass slide and examined microscopically for the presence of
Schistosoma haematobium eggs. The intensity was reported as number
of egg/10 ml urine. The degree of intensity was categorized as light
infection (≤ 50 ova/10 ml of urine) and as heavy infection (>50 ova/10
ml urine) [12]. The same is applied for five individuals from the same
area with no past history of Schistosoma infection, and additional 3
healthy individuals from anon endemic area.

All the participants who tested positive for Schistosoma
haematobium eggs in urine offered anti-helminthic treatment with the
recommended dose of praziquantel, 40 mg/Kg body weight.

Blood samples
Five milliliter of venous blood was collected from volunteers who

tested positive for Schistosoma haematobium eggs in urine. The sera
were separated using centrifugation at 3000 rpm for 10 minutes, and
the sera aliquoted in cryo-tubes and stored frozen at -20°C. All the
samples were transported frozen in cold box to the laboratory of
Parasitology Department in the College of Medical laboratory
Sciences, the National Ribat University, and stored at -80°C until used
later. For detection of Schistosoma Soluble Egg Antigen (S EA),
Human Schistosoma ELISA kit, with cat no. CSB-E05034th were
purchased from Europe-sunny. Before starting the reagent and the
samples were putting in room temperature (18-25°C) for 30 min.
Serum samples were diluted 50-fold in sample diluents (5 µl serum to
245 µl of sample diluents). The micro plate was laid out, well A1 for
blank and B1 for negative control and C1 for positive control. The rest
of the wells were used for samples, blank well was set without any
solution, 100 µl of control serum (negative and positive) and diluted
samples were pipetted with new disposable tip into appropriate well.
The micro plate was covered with adhesive strip and incubated for 10
minutes at 37. The wells were washed three time with 300 µl of
washing solution 1x concentration, after the last wash it was tapped
against absorbance paper, 100 µl of conjugate were added into each
well, except blank [13-15]. The plate were covered and incubated for
10 minutes at 37°C. Then washed with 300 µl of washing solution per
well and then tapped against absorbance paper, 50 µl of substrate A
and 50 µl of substrate B solution was pipetted to each well. The plate
was incubated for 5 minute at 37°C, protected from light, 50 µl of stop
solution were added into each well. The plate tapped gently to ensure
thoroughly mixing, then reading was made on micro plate reader at
450 nm within 10 minutes after addition of stopping reagent [16-20].

For measuring immunoglobulin E (IgE), the “DS.EIA.IgE.Total” is
used which is a one-step immunoassay, based on principle sandwich
method. The assay utilizes two high affinity and specificity monoclonal
antibodies (enzyme conjugated and immobilized), that can bind to two
different epitomes on the intact IgE molecule. Following kit protocol a
total of 93 sera were tested 85 case sera, 5 sera of health controls from
endemic area. 3 sera of health controls from non-endemic area.

Statistical analysis
The data were analyzed using Statistical Package for Social Sciences

(SPSS version, 17). The Pearson and spearman’s correlation were
computed to examine the association between soluble egg antigen
concentration and egg count.

Results
Egg count in urine ranged between 0-430 egg/10ml of urine, mean

intensity of the egg count was 61.92 eggs/10ml urine. The highest rate
of infection was found among young people aged 10-19 year (Table 1).
There was a significant difference, in the prevalence of infection,
between males and females, 51 (60%) and 34 (40%) respectively. 53.1
% were light infections and 46.9 % were heavy infections.

Age/Years Frequency %

<10 20 23.53

10-19 63 74.12

≥ 20 2 2.35
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Total 85 100

Table 1: Age (years) distribution among the patients.

Mean optic density of soluble egg antigen (SEA) was 0.65 and it was
positive in all patients positive for egg in urine (ranges from
0.177-1.510) and also positive in controls from endemic area with no
eggs in urine (ranges 0.155-0.336), but negative in controls from non-
endemic area with no egg in urine (range from 0.098-0.181). Table 2
shows Correlation between optic density of soluble egg antigen (SEA)
in the serum and number of egg/10ml of urine in the patients group.

Optic density of
soluble egg
antigen(SEA) in
the serum

Number of egg/10 ml of urine Total

≤ 50 >50

Freq. % Freq. % Freq. %

<0.50 18 21.18 9 10.59 27 31.76

0.50-0.99 28 32.94 20 23.53 48 56.48

≥ 1.0 4 4.70 6 7.06 10 11.76

Total 50 58.82 35 41.18 85 100

Table 2: Correlation between optic density of soluble egg antigen
(SEA) in the serum and number of egg/10ml of urine in the patients
group.

The mean concentration of immunoglobulin E (IgE) among the
patients is 519.75 IU/ml. Among controls from endemic areas the
mean of concentration is 523.78 IU/ml and it was negative among
controls from non-endemic area. Female patients were found to
produce higher concentrations of anti-SEA IgE, than males. Table 3
shows correlation between concentrations of immunoglobulin E (IgE)
(IU/ml) in the serum and number of egg/10ml of urine in the patients
group.

concentrations of immunoglobulin
E(IgE)(IU/ml)

Number of egg/10 ml of urine Total

≤ 50 >50

Freq. % Freq. % Freq. %

<500 21 24.70 16 18.82 37 43.53

500-999 23 27.06 16 18.82 39 45.88

≥ 1000 6 7.06 3 3.54 9 10.59

Total 50 58.82 35 41.18 85 100

Table 3: Correlation between concentrations of immunoglobulin E (IgE)(IU/ml) in the serum and number of egg/10ml of urine in the patients
group.

There were no statistical significant correlation between three
variable (intensity of the eggs in urine, serum concentration of IgE and
SEA).

Discussion
In this study the highest frequency (74.12%) of infection was found

among young individuals (Table 1) in consisting with a previous
report from the same state [6]. There is more light infection than
heavy infection in the study sample which fits a negative binomial
curve [7]. In our study all the patients tested positive for the eggs in
urine were found to be positive for the SEA in the serum, even
controls from the endemic area with negative urine for the eggs were
positive for the serum SEA, but controls from non-endemic area were
negative. Unlike adult worm antigens that provide information on the
worm burden, egg antigens provide information on the egg burden
and it is a good parameter for the assessment of pathology and it could
be demonstrated in significant amounts even when egg count is very
low or not detected [21-24]. High levels of SEA were detected among
heavy egg count in urine (Table 2), this reflects findings of which
stated that higher concentrations of SEA in urine are associated with
higher egg burden since when concentrations are high in serum they
will be high in urine too. In this study there was high production of
IgE among infected and uninfected resident in the study area
(endemic) compared with the non-endemic resident. This indicates
evidence of exposure to the infection [25-28]. Of particular interest is

the IgE elicited by the majority of the volunteers at all ages. This is
comparable with that obtained by [20]. We deduce that immune
mechanisms arising from these antibodies are active at a very young
age and these antibodies appear protective as reported by Mduluza et
al. [29].The relatively high levels of IgE in the control group from the
endemic area may indicate resistance to re- infection with Schistosoma
haematobium [14].

Conclusion
In conclusion the detection of soluble egg antigen in serum could be

useful tool in mounting the prevalence of Schistosoma haematobium
in endemic areas as well as a diagnostic tool to assess query false
negative results.
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