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Abstract

Background: Schistosomiasis is one of the most important human diseases in terms of morbidity and
mortality particularly in tropical area. The disease is endemic in many developing countries that adds
primarily on water bodies. The disease remains highly prevalent in Sudan, especially amongst rural
communities.

Objective: The study was conducted to detect the frequency of schistosomiasis and to investigate
possible genetic variations in S. haematobium, in AlFasher Town.

Methods: Urine samples were collected from 195 school children enrolled in this study and examined
using microscopic and molecular analysis involved PCR amplifications and visualization (on agarose
gel) detection for of possible genetic variants in the mitochondrial genes (COX1) .

Results : The study showed the frequency rate of Schistosoma haematobium in urine samples was 12/196
(6.1%). All the cases identified by microscopy got amplified, some were found to vary in their ability to
express the mitochondrial genes COX1.

Conclusions: Out of 12, positive microscopically urine samples eight was positive by COX1 gene PCR
(8/12(66.6%), This finding will therefore add to knowledge on genetic variations in S. haematobium.
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Introduction: .
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Urogenital schistosomiasis is caused by infection . o
reproduction, emerges. The cercaria is able to

with Schistosoma haematobium, a dioecious o
cross unbroken skin directly (2).

blood fluke that utilizes specific freshwater snails - .
Water contact activities such as washing and

of the genus Bulinus as obligates intermediate o )
bathing in water where cercariae are present

hosts (1). Adult female flukes lay terminal-spine
@) Y P enables the Schistosoma to gain entry into the

eqggs, which cross the bladder wall, leading to .
9 9 human host. Indeed, any demographical groups,

macro-hematuria or red urine. Through poor . . .
irrespective of age or gender with unsafe water

environmental sanitation control, eggs that reach ) ) )
contact are at risk of infection (2, 3).

freshwater subsequently hatch to release a ) . .
Like all  neglected tropical  diseases,

miracidia that actively searches and penetrates a ) L )
schistosomiasis is a disease of poverty.
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The broader social environment in which people
live and work is key to understand vulnerability to
the disease (4, 5, 6). Although there are some
studies on S.haematobium infections in some parts
of the country there are no published reports in
Darfur (7), fact that justifies the importance of
conducting the study in Al Fasher Town. This
study reveals S. haematobium infections and
COX1 gene at Al Fasher Town. COX1 is a
protein, also known as mitochondrially encoded
cytochrome c oxidase | (MT-CO1) that in humans
is encoded by the MT-CO1 gene (8).

The cox1 gene is universally carried by the
been
standard DNA

mitochondrial genome and  has
acknowledged as a global
barcoding approach for identifying organisms at

the species level (9, 10).

It is a highly conserved region in the mitochondrial

genome (10). The cox1 gene is very sufficient for

rapid discrimination between closely related species

and to evaluate intraspecific diversity among

species (10, 11).

Material and Methods:

This is a cross sectional, descriptive community-
based study conducted in the period from May
2017 to August 2021 in Al Fasher, Sudan. The
study involved 195 school aged children (mean
age 12+); all of them were males. A few of these
children showed hematuria, abdominal pain and
weakness symptoms. The study area was specified
as: city center (Tombase ,Makraka ,Awlad Elreef),
city peripheries and IDP (Internally displaced

person ) Zamzam and Nifasha camps.
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The samples were collected between 10 am and 2
pm as this is the maximum eggs excretion period
that was reported by Gray et al.., (2011). The
containers were place into plastic bags before
being in suitable cool boxes with a temperature of
4-6 °C for subsequent examination. The samples
were  further subjected to  microscopic
examination to identify the presence and intensity
of Schistosome eggs and the sociodemographic
and associated risk factors were obtained via a
standardized questionnaire.

10% formalin was added to the positive samples
before transformed to Tropical Medicine Research
Institute, National Center for Research.
Molecular techniques

For the preparation of DNA extraction, G-DEX
Genomic DNA Extraction Kit was used. Each
fixed urine samples were washed three times in
1XPBS buffered, then samples were centrifuged
for 5 min at 2000 rpm to remove formalin. For
obtaining the genetic material of Schistosoma
eggs, 300ul cell lysis solution was added to the
positive urine samples to lyse the cells wall of
Schistosoma ova, samples were chilled to room
temperature and 100ul PPT was added to the cell
lysate and vortexed vigorously at high speed for
20 seconds. Afterward samples were put to the ice
for 5 min in order to remove the protein
contamination then centrifuged at 13,000 rpm for
After

supernatant containing the DNA was transferred

5 minutes. centrifugation 300ul of

(leaving behind the precipitate protein pellet) into

1.5ml tube. Next 300 pl 100% isopropanol was

added and mixed with the sample by inverting
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gently several times then centrifuged at 13,000
rpm for 1 minute; the DNA was visible as a small
pellet. Equal volume of 70% ethanol was added
and centrifuged at 13,000 rpm for 1 minute (to
remove isopropanol) and the supernatant was
discarded carefully without discard the DNA
pellet. Finally, the tubes were inverted on clean
paper to dry from alcohol and 150ul DNA
rehydration solution was added and incubated at
65°C for 30 min. Then DNA purity was measured.
To detect Schistosoma DNA in urine sample, PCR
was performed using the extracted DNA. The
Schistosome partial cox1 mitochondrial DNA (mt
DNA) region was amplified using a universal
forward primer ShbmF (Macrogen, Korea) (5'-
TTTTTTGGTCATCCTGAGGTGTAT-3") with
species-specific reverse primers, ShR
(5'TGATAATCAATGACCCTGCAATAA-3")

for S. haematobium, (12). PCR amplification was
performed in total volume of 25 pL containing Sul
master mix ready to load (SOLIS
BIODYNEMFIREPoI, Estonia), 1 pl form each

primer and 5 pul DNA (13). PCR cycling
conditions were subjected to an initial denaturing
step of 95 °C for 3 min, followed by 30 cycles of
94 °C for 30 s, 58 °C for 1 min 30 s and 72 °C for
1 min 30 s, with a final extension of 7 minat 72 °c
Amplicons were visualized and sized on a 1.5 %.
Statistical Analysis:

Data obtained from this study were entered into
Statistical Package for Social Sciences (SPSS)
version 25 and analyzed using Chi square to
determine the association between variables and
risk factors. P. value less than 0.05 was considered
significant.

Results:

Macroscopic examination

Among 14 samples with hematuria twelve had S.
haematobium infection and two did not harbor S.
haematobium eggs. 182 samples without
hematuria which also found negative for the
parasite. There was significant association

Between hematuria and eggs. Table 1

Table (1) Occurrence of hematuria in urine samples

Result of urine (Conc.Tech)

Haematuria
Positive 14
Negative 182
Total 196

(P. value< 0.05(0.001)
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Positive Negative
12 2
85.7% 14.3%
0 182
0.0% 100.0%
12 184
6.1% 93.9%
11
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Overall frequency of schistosomiasis were found in 12 (6.1%) of the urine samples and
Microscopic examination of 196 urine samples that the remaining 184 (93%) samples were clear

obtained from school children revealed that eggs (Table 2).

Table (2) Overall frequency. of S. haematobium in urine samples of school children
Negative Positive Total specimens examined
184 (93.8%) 12 (6.1%) 196

Frequency of urinary Schistosomiasis according from 16 to 19 years and 4to 9 years 16.7 %. There
to age group is significant association between age group and
The most common urinary schistosomiasis was the presence of S. haematobium as represented in
found among the age group ranging from10 to 15 Table (3)

years (66.7%) followed by the age group ranging

Table (3): Frequency of urinary Schistosomiasis According to Age Group

Age Group Total Result of urine (Conc.Tech)
Positive Negative
4-9 Years 55 2 53
28.1% 16.7% 28.8%
10-15 years 120 8 112
61.2% 66.7% 60.9%
16-19 Years 21 2 19
10.7% 16.7% 10.3%
Total 196 12 184
100.0% 100.0% 100.0%
P =0.020

Identification of COX 1 Gene in samples positive examined by concentration technique it was found
for Schistosoma eggs that only eight were positive by PCR COX1 gene.
Among the twelve positive urine samples that were  This result is showed in table 4.

Table (4): Detection of COX1 gene by PCR

Result of urine (Conc.tech) PCR cox1 gene ‘
12 PCR result Positive PCR result Negative
8 4
12/196 (6.1%) 8/12 (66.7%) 4/12(33.3%)
12
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Figure 1: PCR result of COX1 gene by gel electrophoreses. Lane 1: 100 bp DNA ladder9(1Kb+).

PCR result of COX1 gene by gel electrophoreses.
Lane 1: 100 bp DNA ladder. Lane 2 and 5: positive
result (543 bp). Lane 3 and 6: non-specific bands.

Lane 4: negative result. This result is showed in

figure 1.

Discussion:

Human schistosomiasis is a neglected tropical
disease of great importance that remains highly
prevalent in Africa, especially among rural
communities. (14). in this study the prevalence of
Schistosoma haematobium was 6.1%. This finding
was in agreement with study done in Egypt that
was 7.8% (15), but sightless in agreement with
study in Um-Asher area -Sudan (12.9%) (16), and
in Southern Kordofan State 23.7% (17).

In contrast with study done in Alsafia and
Abuselala South Darfur in Sudan, which found a
prevalence rate of 56% (7) , and other study in
White Nile River basin (Sudan) which found
45.0% (18).
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In this study, macroscopic examination of
hematuria showed the prevalence of 85.7% among
infected patients.  Statistically there was
significant correlation between hematuria and the
presence of S.haematobium eggs (P.value=0.001)
which it similar to in Al-Lamab Bahar Abiad
Area, Khartoum State, that showed 77.8% among
infected patients (19).

It was found there was insignificant association
between the infection and age group which it in
agreement with other study that found there was
no significant relationship between the infection
and the age group although other study in Al-
Lamab Bahar Abiad Area, Khartoum State
showed there was significant of infection with age
group (19). This difference may be due to
difference in sample size and diagnostic method
used.

The present study showed that the children who
live in Tambasae and Makraka area were the most
(14.3% and 13.6%

infected respectively)
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compared with those who live in Nifasha and
Zamzam camps (0%) this finding may be due to
that the camps were designed considering the
hygienic status.

Out of 12 (8/12(66.6%), positive microscopically
urine samples eight was positive by COX1 gene
due to diversity to the gene other than COX1 in
the current study we agreed with studies done by
Angora, E.,and his colleague (20) on school-aged
children in different parts of Cote d Ivoire which
found 42.0% of 2164.

We disagreed with study done by Sady, H., et al
(12) in Al Yamen which found 13%.

Other study by Webster, et al 2010 found that
COX 1 gene is highly sensitive to discriminate
S.haematobium and S.bovis which showed 100%
(22).
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