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Abstract

Human schistosomiasis is one of the most important neglected tropical diseases. Ongoing con-
trol measures have markedly decreased the incidence of the disease. This study determined the
prevalence of Schistosoma hematobium and S. mansoni infection among school children and ad-
ults andthe snail intermediate hosts in Aswan Governorate.

A cross-sectional study was carried out in four villages, EI-Molcata, Karor, EI-Mocla and El-
khatara. Parasitological examination of 1200 inhabitants’ stool and urine samples was examined
using direct stained smear and Kato-Katz concentration methods as well as urine sedimentation
technique. Snail vectors were collected from different water streams, identified, and examined
for schistosomes infective stages by shedding and crushing methods. Statistical analysis was
conducted using SPSS, version 25.

The results showed that S. hematobium was 4.7% and S. mansoni was 1.25% among school
children and adults, with risk factors; gender and exposure to canal water. Also, the freshwater snails
were Bulinus truncatus, Biomphalaria alexandrina, Valvata nilotica, Physa acuta, & Lymnaea

truncatula. B. truncatus was widely distributed but did not show cercariae shedding.
Keywords: Egypt, Aswan Governorate, Schistosoma mansoni, S. hematobium, Snails.

Introduction

Schistosomiasis is a water-borne parasitic
disease with over 220 million people infect-
ed in sub-tropical and tropical regions across
the globe, the vast majority of who live in
Sub-Saharan Africa (WHO, 2019).

Barakat (2013) reported that in 1990, a st-
udy done in 9 Egyptian Governorates confi-
rmed change in the pattern of schistosomia-
sis transmission in the Nile Delta. She added
that there was an overall reduction in S. ma-
nsoni prevalence, but S. haematobium had
continued to disappear. In Middle and Upper
Egypt there was consistent reduction in the
prevalence of S. haematobium except in So-
hag, Qena, and Aswan Governorates, with
foci of S. mansoni detected in Giza, Fayo-
um, Menya and Assiut. All schistosomiasis
control projects implemented in Egypt from
1953 to 1985 adopted the strategy of transm-
ission control and were based mainly on sn-
ail control by anti-bilharzial chemotherapy.
But, Ahmed et al. (2021) reported that colo-
nic schistosomiasis was still among the Egy-
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ptian Nile Delta's symptomatic rural inhabit-
ants at a rate of 12.4%. Of them, 66.6% had
significant endoscopic colorectal lesions.
They added that the persistent schistosomia-
sis transmission in the Egyptian Nile Delta's
rural community sounds the alarm for conti-
nuing governmental efforts and plans to sc-
reen the risky groups. Barsoum et al. (2013)
in Egypt reported that the schistosomiasis
clinical pictures pass by acute, sub-acute and
chronic stages that mirror the immune res-
ponse to infection. The later includes in suc-
cession innate, TH1 &TH2 adaptive stages,
with an ultimate establishment of concomi-
tant immunity. Some patients may also de-
velop late complications, or suffer the seque-
lae of co-infection with bacteria or viruses.
Acute pictures are species-independent; oc-
cur during early stages of invasion and mi-
gration, where infection-naivety and host’s
racial and genetic setting play a major role.
This work aimed to study prevalence of S.
haematobium & S. mansoni infection among
school children and adults in four schistoso
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miasis endemic rural villages in Aswan Go-
vernorate.
Materials and Methods

This study was conducted in four rural sc-
histosomiasis endemic areas in Aswan Gov-
ernorate, named El-Molcata, Karor, EI-Moc-
la and El-Khatara. These areas depend on
water streams as the main source for domes-
tic and irrigation purposes, which create fa-
vourable snail- breeding places.

Study population: This study was conduct-
ed on 1200 children and adults aged (6 years
to 40 years) in period from January 2020 to
January 2021. A questionnaire was filled out
on each participant or children's parents as
to name, sex, age, domestic water supply,
canal water contact, and previous history of
parasitosis with stress on schistosomiasis.

The morning urine and stool samples were
collected from each one in separate labeled
containers. Urine was examined by sedimen-
tation for S. hematobium eggs. Stool samples
were examined macroscopically for consist-
ency, gravid segments and pinworms, and
then examined directly by wet mount smears
using saline and iodine, and by Kato-Katz
sedimentation methods (Katz et al, 1972).

Snails: Snails were collected from water
streams at eight different sites by using long-
handled snail traps (El-Shazly et al, 2002).
The snails were collected in all seasons over
a one year. Collected snails from were trans-
ferred into labeled plastic jars filled with wa-
ter from the same site and transmitted im-
mediately to the experimental lab, Depart-
ment of Parasitology. Snails were identified
by genus, and species using the standard key
given (Lotfy and Lotfy, 2015).

Aquatic environment samples were colle-
cted by wire mesh scoop nets of (2mm) and
1.4m metal handle, but vegetation and debris
were picked by gloves (Sharif et al, 2010).

Table 1: Residence of

Snail infectivity: Snails (4-5) were kept in
glass containers maintained at 27-29°C fill-
ed with about 1.5L dechlorinated water each
and were fed with lettuce leaves. The water
in the containers was changed every 2 days.
Snails were examined by using the tradition-
al shedding and crushing methods. In the
shedding method, 4-5 snails were put in a
beaker with 5ml of clear, dechlorinated wa-
ter and exposed to sunlight for one hour and
checked for shedding of cercariae by a hand
lens (Abo-Madyan et al, 2005). In the crush-
ing method, the snails were squeezed be-
tween two glass slides and examined under a
stereo-microscope for the presence of immature
stages (Hung et al, 2015).

Ethical Consideration: After approval of
the protocol from ethics committee of Facul-
ty of Medicine, Aswan University. Informed
consents were taken from all patients and
parents of children before sample collection,
according to Helsinki (1964) as human ex-
perimentation developed originally for the
medical community

Statistical analysis: Data were analyzed by
SPSS 22.0 software package, and expressed
as a percentage. P value<0.05 was consider-
ed significant (Armitage, 1983).

Results

Participants were 682(57%) males and 518
(43%) females. Of whom (6-17 years) were
863(72%), and (18-40) were 337 (28%). A
total of 70% didn’t have governmental piped
water, and 67% reported exposed to canal
water. The residency was (52%), in El-Sail
and El Nafaq, and 48% in the other 3 villag-
es. Prevalence of S. haematobium was 4.6 %
(95% confidence interval 3.6-6), and S. man-
soni was 1.25 % (95% confidence interval
0.75-2.06).

Details were given in tables (1, 2, 3, 4, 5,
6, 7 & 8) and figures (1, 2, & 3).

participants (n=1200).

Village

Molcata & Khatara

Mocla

Karror

El-sail and El Nafaq

Number | Percentage
188 15.6%

177 14.8 %
210 17.5%
625 52%
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Table 2: Demographic data of 1200 participants.

Variables Number (%)
S. haematobium 56 (4.7%)
S. nansoni 15 (1.25%)
Male 682 (57%)
Female 518 (43%)
Children (6-17 years) 863 (72%)
Adults (18-40 years) 337 (28%)
Piped water source Yes 360 (30%)
Piped water source No 840 (70%)
Exposure to canal Yes 800 (67%)
Exposure to canal No 400 (33%)
Table 3: Prevalence of schistosomiasis.
Schistosomiasis Prevalence (Cl 95%)
S. haematobium 4.67% (3.6- 6)
S. mansoni 1.25% (0.75- 2.06)

Table 4: Demographic data of participants with S. haematobium & S. mamsoni.

Variability S. haematobium S. mansoni.
56 (100%) Test p-value 15 (15%) Test p-value
Male 46 (82%) - 9 (60%) Chin2 0.803
Female 10 (18%) | SN "2 | <0001 o)
6-17 years 41 (73%) Chin2 0.825 10 (67%) | Fisher exact 0.773
18-40 years 15 (27%) 5 (33%)
Piped water Yes 16 (29%) Chin2 0.811 6 (40%) Fisher exact 0.403
Piped water No 40 (71%) 9 (60%)
Exposure to canal Yes | 56 (100%) | Chi*2 | <0.001*** | 15 (100%) Chin2 0.006**
Exposure to canal No 0 (0%) 0 (0%)
** Highly significant, ***very highly significant
Table 5: Residence of participants with schistosomiasis.
Villages S. haematobium | S. mansoni
Molcata and Khatara 7 (12.5%) 15 (100%)
Mocla 7 (12.5%) 0 (0%)
Karror 16 (29%) 0 (0%)
El-Sail and EI Nafaq 26 (46 %) 0 (0%)
Table 6: Five recovered snails
Snails Number | Prevalence (95% CI)
B. alexandrina 600 28.2% (26%-30%)
B. truncatus 1100 51.5% (49% -54%)
Valvata nilotica 240 11.2% (10%-12%)
Physa acuta 145 6.8% (5.7%-8%)
Lymnaea truncatula | 50 2.3% (1.7%- 3%)
Table 7: Distribution of snail species in 4 villages of Aswan Governorate.
Snails Molcata & Khatara Mocla Karror Total
B. alexandrina 250 (42%) 170 (28%) 180 (30%) 600 (100%)
B. truncatus 680 (62%) 240 (22%) 180 (16%) 1100 (100%)
V. nilotica 150 (62%) 50 (21%) 40 (17%) 240 (100%)
Ph. acuta 90 (62%) 40 (28%) 15 (10%) 145 (100%)
L. truncatula 40 (80%) 6 (12%) 4 (8%) 50 (100%)
Total 1210 (56.67%) 506 (23.7%) | 419 (76.3%) 2135
Table 8: Seasonal variation of snail species.
Snails Summer Autumn Winter Spring Total
B. alexandrina | 130 (22 %) | 175(29%) | 170(28%) | 125 (21%) 600 (100%)
B. truncates 250 (22%) | 320 (29%) | 330(30%) | 200 (19%) 1100 (100%)
V. nilotica 90 (38 %) 50 (21%) 20 (8%) 80 (33%) 240 (100%)
Ph. acuta 105 (73%) 5 (3%) 5 (3%) 30 (21%) 145 (100%)
L. truncatula 20 (40 %) 15 (30%) 0(0%) 15 (30%) 50 (100%)
Total 595 565 525 450 2135
Discussion tobium was (4.6%) and (1.25%) was S. man-

The present study showed that S. haema- soni. Miller et al. (1981) in Aswan Govern-
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orate reported that S. haematobium was 4%
in desert villages and 25% in agriculture
ones without S. mansoni cases. Hailegebriel
et al. (2020) in Africa reported that nearly
6% of freshwater snails were infected by ei-
ther S. haematobium or S. mansoni that hig-
hlighted the importance of appropriate snail
control strategies.

In the present study, incidence of S. haem-
atobium (4.7%) more or less corresponded
to other Egyptian Governorates, but the pre-
sent of S. mansoni (1.25%) is significantly
risky. Nour et al. (1990) in Bani-Suef Gove-
rnorate found a prevalence rate of S. haem-
atobium 5%. El-Khoby et al. (2000) report-
ed that S. mansoni was rare in Upper Egypt,
being consequential in only Fayoum, which
had a prevalence of 4.3% and an average
intensity of infection of 44.0 ova/g of stool.
Risk factors for S. haematobium infection
were male gender, an age <21 years old, liv-
ing in smaller communities, exposures to
canal water; a history of, or treatment for,
schistosomiasis, a history of burning mictu-
rition or blood in the urine, and reagent
strip-detected hematuria or proteinuria. Ab-
del-Wahab et al. (2000) in EI Fayoum re-
ported that S. haematobium ranged from 0 to
27.1% averaged 13.7%. El Baz et al. (2003)
in ElI Fayoum reported that schistosomiasis
haematobium was 7.9%, but S. mansoni was
zero%. El-Hawy et al. (2000) in Gharbia
Governorate reported an overall prevalence
of S. haematobium was 0.3%, and risk fac-
tors for S. mansoni were male gender, an age
>10 years, lived in smaller communities,
exposures to canal water, prior therapy for
schistosomiasis, or blood in stool (in chil-
dren only). Morbidity detected by physical
examination or ultrasonography did not cor-
relate with S. mansoni infection in patients
with the exception of periportal fibrosis.
Barakat (2013) reported that in the middle
and upper Egypt, there was consistent reduc-
tion in the prevalence of S. haematobium
except in the governorates of Sohag, Qena,
and Aswan but, foci of S. mansoni were
identified in Giza, Fayoum, Menya and As-
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siut. AbdEllah et al. (2015) in Nag Hamm-
ady City (Qena Governorate) reported S. ha-
ematobium was 30.96% mainly among scho-
ol-age children and youth and S. mansoni was
0.69%

In the present study, S. mansoni preva-
lence was (1.25 %) more or less varied with
other Egyptian Governorates. El Sharazly et
al. (2016) in Gharbia reported the prevalen-
ce of S. mansoni was 1.8% in children aged 6-
15 years. Nooman etal. (2000) in rural Ismailia
Governorate reported that S. haematobium
infection was rare, but the prevalence and
intensity of S. mansoni infection was high.
They added that the risk of schistosomiasis
was associated with environmentally detect-
ed factors and behaviors.

Meanwhile, Lotfy et al. (2015) in Egypt
reported that Praziquantel (PZQ) is a highly
efficacious anthelmintic against many flat-
worms including schistosomes. PZQ has
been in use for more than 25 years, and con-
cern was increasing that resistance emerged
in human schistosomes in Egypt and other
endemic countries. Abou-El-Naga (2013) in
Egypt reported that the National Schistosoma
Control Program has made great strides with
respect for schistosomes eradication, how-
ever, there was unfortunately re-emerging of
Schistosoma mansoni resistant to praziquan-
tel. Besides, numerous factors have influ-
enced the prevalence of snails in Egypt, in-
cluding the construction of water projects,
the increase in reclaimed areas, global cli-
mate change and pollution. Thus, continued
field studies in addition to the cooperation of
several scientists were indicated to obtain an
accurate representation of the status of this
risky disease and its snail vector. Moreover,
the determination of the genome sequence
for B. alexandrina and the use of modern
technology would allow tostudy host-paras-
ite relationship at a molecular level and pav-
ing the way for feasible control measures.
da Silva et al. (2017) in France reported that
both PZQ and OXA have limitations, as low
efficacy in treating acute schistosomiasis,
low activity against S. mansoni in immature
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stages and resistance or tolerance, which is
the reason why further research are still nec-
essary for the development of a second gen-
eration of antischistosomal drugs.

In the present study, snails recovered were
B. alexandrina, B. truncates, V. nilotica, Ph.
acuta and L. truncatula, of which B. trunca-
tus was the most common and L. trucatus
was the least one. However, all snails were
abundant in the four seasons, but with dif-
ferent abundance. Hammam et al. (2000) in
Qena reported that snail intermediate host
of S. haematobium (B. truncatus) was prese-
nt in abundance; some of them were infected
with S. haematobium. But, B. alexandrina
(intermediate host of S. mansoni) was de-
tected in only one site at the Northern tip of
the lake, but none of them was infected
Khalil (1936) reported that the Egyptian
Ministry of Health installed mobile units to
examine and treat all pupils at a large num-
ber of elementary, primary and secondary
schools thus stopping the disease in early
childhood. The number of these units in-
creased from 6 in 1924 to 56 in 1933 with
the number of annual treatments increasing
from about 47000 to 311000. Chimbari et al.
(1998) reported that Biotic factors such as
plants and food supply have a particular in-
fluence on the local abundance and distribu-
tion of snails. Predator and competitor spe-
cies such as other species of snails, fish and
insects also control snail populations.

Conclusion
The results showed that schistosomiasis in
the 4 villages were S. haematobium (4.7 %)
and S. mansoni (1.25%) Risk factors were
small aged patients who always play in canal
water, mainly boys. Five species of freshwa-
ter snails were detected with the abundance
of B. truncates. Presence of actively infected
patients and snail intermediate hosts must be
considered by the Health Authorities. Also,
health education to students is a must to avo-
id this risky water-borne disease
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Explanation of figures
Fig. 1: Aswan map showed villages: 1- Molcata & Khatara, 2- Mocla, 3- Karror & 4- El-sail and El Nafag.

Fig.2: Schistosoma haematobium egg (x400).
Fig.3: Schistosoma mansoni egg (x400).
Fig. 4: Biomphalaria alexandrina
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