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ABSTRACT

Schistosomiasis or Bilharziasis is a disease caused by trematodes of the genus Schistosoma with different species. Schistosomes are dioecious (separate sex)
trematodes or flukes with flat bodies which live in the vascular systems (mesenteric vein, portal vein), bladder and typically in other organs of their definitive
hosts. The distribution of Schistosoma infection varies from place to place. Schistosomiasis is common in many tropical and sub tropical areas as well as in
Africa, Asia and India. Schistosomabovis S.mattheei, S.intercalatum, S. spindale, S.nasalis and S.indicumhave significant veterinary important in livestock
production in Africa, Asia, and south Europe. The distribution of Schistosoma infection varies from place to place. Schistosomabovis is the commonest species
in Africa and Mediterranean region. The definitive hosts of Schistosoma species are mammals. Mainly, cattle and sheep, as well as human being serve as final
host for Schistosomiasis. worms, Schistosoma parasites have an indirect life cycle, while water snail act as an intermediate host belong to the genera Bullinus
and Physopsis. Embryonated eggs of Schistosoma are excreted through faeces, urine and nasal discharge from definitive host, depending on the localization
of the species. Infection hosts occur through skin penetration typically when they are watering, grazing, swimming, or washing with in contaminated water
in which certain types of snails that can carry the parasite are present. Schistosomiasis is one of the most prevalent parasitic diseases and an important public
health problem in many developing countries. It is prevalent in tropical and sub-tropical areas, especially in poor communities that had low access to safe
drinking water and adequate sanitation. The drug of choice for all species of Schistosomiasis is praziquantel. Control measures of Schistosomiasis are applying
based on interrupting the epidemiological cycle of the parasite by removing the adult parasites with chemotherapy, by eliminating the intermediate host (snail)

with molluscicides and habitat modification and preventing access of definitive hosts to natural water course contaminated with cercariae.
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Introduction

Schistosomiasis or Bilharziasis is a disease caused by trematodes
of the genus Schistosoma with different species. The taxonomic
classification of the organism is presented as kingdom Animalia,
Phylum Platyhelminthes, class Trematoda, sub class digenea,
Family Schistosomatidae, Genus Schistosoma and species
Schistosoma bovis, Schistosoma leiperi, Schistosoma mattheei,
Schistosoma mansoni, Schistosoma hematobium, Schistosoma
nasalis, Schistosoma japonicum, Schistosoma spindale,
Schistosoma indicum and Schistosoma Intercalatum [1].

Schistosomes are dioecious (separate sex) trematodes or flukes
with flat bodies, which live in the vascular systems (mesenteric
vein, portal vein), bladder and typically in other organs of their
definitive hosts [2,3]. The term Schistosoma means split body
and refers to the fact that the males have a ventral groove called
gynaecophoric canal where, the adult female is permanently lying

[3].

Schistosomiasis is common in many tropical and sub tropical
areas as well as in Africa, Asia and India. Schistosoma bovis
Schistosoma mattheei, Schistosoma Intercalatum, Schistosoma
spindale, S.nasalis and Schistosoma indicum have significant
veterinary important in livestock production in Africa, Asia, and
south Europe [4]. The distribution of Schistosoma infection varies

from place to place. Schistosoma bovis is the commonest species in
Africa and Mediterranean region whereas; Schistosoma spindale,
Schistosoma indicum and Schistosoma nasalis have been reported
in Asia as the major cause of Schistosomiasis [4,5].

Some geographical areas like, small streams, ponds, swampy areas
around rivers and lakes (in Ethiopia, Lake Tana, Ziway, Abay
River) and in irrigation sites can act as source of infection for
Schistosomiasis. However, the distribution of the disease has been
primarily determined by the distribution of snail intermediate host,
particularly Bulinus and Physopsis species which are important
for bovine Schistosomiasis [3].

Ethiopia is highly endemic for Schistosomiasis, since temperature
in Ethiopia appears to be the major factor that affects the
distribution Schistosoma species [6]. Schistosomiasis is a chronic
debilitating infection that affects both animals and humans by its’
different species. It is one of the major concerns of animals in the
world and the disease has public health importance [2,7,8]. It can
cause high economic losses by resulting mortality, low fertility,
retard growth, poor productivity, low milk yield and increased
susceptibility to other disease in livestock [9].

Literature Review

Description of the Parasite

Schistosoma parasites are differing from other members of flukes
in that the sexes are separate (dioecious) [10]. Schistosoma means
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split body and refers to the fact that the males have a ventral
groove called gynaecophoric canal where, the adult female is lying
permanently in a groove [3]. The parasite primary parasitize in the
blood vessels of the alimentary tract and bladder of animals and
humans. In human, Schistosoma parasites are often responsible
for sever and debilitating disease. And veterinary interest lies in
the fact that they can cause a similar disease in animals, some of
which may act as reservoirs of infection for man [8].

Host Range

Definitive Host

The definitive hosts of Schistosoma species are mammals. Mainly,
cattle and sheep, as well as human beings. Schistosoma bovis
commonly affects ruminants, Schistosoma mattheei (ruminants and
man), Schistosoma japonicum (domestic animals and humans),
Schistosoma mansoni (man and wild animals), Schistosoma nasalis
(ruminants and horse), Schistosoma incognitum (pigs and dogs),
S.spindale (ruminants, horse and pigs) which are common in
tropical and sub-tropical countries [4]. Schistosoma haematobium,
Schisosoma japonicum, and Schisosoma mansoni that can cause
intestinal schistosomiasis use human beings as definite host.

Intermediate Host

The intermidate hosts of Schistosoma parasites are snails,
particularly Bulinus and Physopsis species which are important
for bovine Schistosomiasis, which can play a major economic
role intropical and sub-tropical areas [3]. In Ethiopia, different
Bulinus species (Bulinus truncates, Bulinus africanus and Bulinus
abyssinicus) that serve as the intermediate hosts were reported
from different regions like Gondar and Gojjam [11].

Generally, the intermediate hosts are widely distributed, then
schistosomiasis that are pathogenic to domestic animals are also
widely distributed throughout Africa, the middle East, Asia and
some countries bordering Mediterranean [12]. The ideal suitable
conditions for snails are the presence of stagnant water bodies,
marshy area, and irrigation canals and then these are suitable
condition for the distribution of Schistosomiasis [3].

Morphology

Schistosoma parasites are dioecious (separate sex) flukes with flat
bodies [2]. The female is long and cylindrical shape; the anterior
part is narrower than the middle and the posterior parts while the
male is broad and flat with the side of the body curved inwards to
form a groove called the gynaecophoric canal, where the female is
permanently laid. The length of adult schistosoma varies greatly
depending up on the species. The adult male of Schistosoma
bovis is 9-12 mm long and 1-2 mm wide and the female is 12-28
mm long [2]. These parasites have also two suckers: the anterior
sucker (prominent and characteristic) and ventral suckers (without
hooks) [13].

_-Oral suckers
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Figure 1: Schistosoma Species Male and Female in Copula [14]

Microscopically eggs are 100-500 pm long, spindle shaped and
have alateral or terminal spine and there is no operculum. The
eggs of Schistosoma species differ in size and shape. The eggs
of S. nasalis has boomerang (curved) shaped where as S. bovis
has spindle shaped having terminal spine and S.japonicum has
relatively small oval eggs with a small lateral spine [3].

a) Schistosoma nasalis

b) Schistosoma bovis)

¢ Schistosoma japonicum

Figure 2: Ova of Schistosoma Species

Source: [15]

Life Cycle

The dioecious and flatted body worms, Schistosoma parasites have an indirect life cycle, while water snail act as an intermediate
host belong to the genera Bullinus and Physopsis. Embryonated eggs of Schistosoma are excreted through faeces, urine and nasal
discharge from definitive host, depending on the localization of the species. When the eggs come into contact with water, they are
hatched and the miracidium which is an active swimmer is liberated. It has a few hours to find and to penetrate the appropriate
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susceptible snail and it is transformed to a mother sporocyst close to the site of penetration. Several hundred daughter sporocysts are
formed within the mother sporocysts. The daughter sporocysts break out through the tegument of the mother sporocysts and migrate
to the digestive glands and reproductive tract of the snail, in which they proliferate internally to produce cercariae with a forked-tail
(furcocercariae) [2].

After the infective stage of the disease, cercariae is fully matured; they leave the snail and swim freely in the water, where they can
survive about 48 hours [3]. Then the cercariae must find a suitable final host through skin or mucus membrane penetration in order
to carry their life cycle further [16].

The visceral Schistosomasmature in the hepatic portal veins, mate and migrate to the mesenteric veins where egg production is started
[4]. The female in the mesenteric vein insert her tail into the venule and then the eggs penetrate the venule endothelium aided by their
spines and by proteolytic enzymes secreted by the un hatched miracidia that migrate to the intestinal lumen, urinary tract or the nasal
cavity (S.nasalis) and are eliminated with faeces, urine and nasal discharge or disseminated while urinating, drinking or sneezing [2,3].
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Figure 3: Life Cycle
Source: [14]

Epidemiology and Transmission

Schistosomiasis is a common disease in many parts of the world
which is prevalent in tropical and subtropical areas of Africa, Asia,
Middle East and Southern Europe, especially in poor communities
without access to safe drinking water and adequate sanitation
[6,14]. The distribution of the disease varies from place to place.
Some geographical areas like, small streams, ponds, swampy area
around river and lakes and in irrigation sites can act as source of
infection for Schistosomiasis. However, the distribution of the
disease has been primarily determined by the distribution of snail
intermediate host [3].

Various socio epidemiological factors are responsible for
transmission of the disease and level of infection. Among such
factors grazing site, migration and emergency of new foci, and
socio economical status, sanitation, farming intensification, water
supply patterns and levels of faecal contamination of water source
are important [7]. Due to the nature of transmission Schistosomosis
is a disease that commonly occurs in the proximity of water sources
[2]. Water and high rain full are good predisposing factors for
hatching of the Schistosoma eggs and for occurrence of these
parasites [17].

of Schistosomiasis

Pathogenesis

Infection of the final hosts occur through skin penetration typically
when they are watering, grazing, swimming, or washing with in
contaminated water in which certain types of snails that can carry
the parasite are present. Freshwater becomes contaminated by
Schistosoma eggs when infected individuals urinate or defecate
into the water. The penetration of the cercariae through the skin
causes dermatitis, which is evident about 24 hrs after infection.
The passage of the parasites through the lungs may also cause
pneumonia in gross infection and in abdominal organs such as the
liver may become congested during the early stage of the disease
due to the arrival of immature worms in the intra-hepatic portal
blood vessels. The adult Schistosoma can cause serious damage at
the egg laying stage due to the irritation when the eggs are lodged
in the tissues, which are forced to find their way through small
venules to the epithelium and lumen of the gut [10].

The main infection site of the final host is through skin or mucus
membrane penetration, infection through mouth is theoretically
possible, provided the ingested furcocercaria has time to penetrate
the stomach, since ruminants drink large quantities of water, they
can be infected via the rumen [13]. Gross anatomical features and
a complex set of vascular changes characterize Schistosomal-
hepatopathy as a peculiar form of chronic liver disease, clinically
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known as “hepatho-splenic Schistosomiasis”. Intrahepatic portal
vein obstruction and compensatory arterial hypertrophy render
the hepatic Parenchyma vulnerable to ischemic insult. This may
lead to focal necrosis, which may give place to focal post necrotic
scars. These events are of paramount importance for the clinic-
pathological evolutions of Schistosoma hepatopathy. Damage to
muscular walls of the portal vein may be followed by dissociation
of smooth muscle cells and their transition towards myofibroblast,
which appear only as transient cells in Schistosomal portal fibrosis.
A process of chronic hepatitis is a common accompaniment of
portal fibrosis in schistosomiasis [18].

Clinical Signs

Schistosomes are found in the mesenteric and portal blood vessels,
and the principal clinical signs are associated with the passage of
the spindle shaped eggs though the tissue of the gut lumen. The
young parasite can cause some damage during migration, but most
of the lesions are due to irritation produced by the parasite eggs
in the intestine and other organs [10].

Loss of body condition, unthrifthness, persistent diarrhoea stained
with blood and mucus, pale mucus membrane, polypnea and
nasal discharge (in Schistosoma nasalis), dehydration, sunken
eyes are mainly encountered as clinical signs in the diseased
animals [19,20].

Unlike human, animals are not susceptible to spleenomegally or
esophageal varicose, but the presence of dead parasites can cause
enlarged follicles or lymph nodes as well as venous thrombosis,
with infarct of the organ. And Cattle also have developed
obstructive phlebitis due to the presence of adult parasites in the
vein [10].

Diagnosis

The diagnosis of Schistosomiasis is based on the clinico-pathlogical
picture, seasonal occurrence and previous history of the disease in
the area and identification of snail habitats with access to natural
water bodies. Schistosomiasis is not always easy to diagnose based
on symptoms because the symptoms of Schistosomiasis are not
always pathognomonic [2].

The definitive diagnosis of Schistosomiasis is carried out by the
detection of eggs from the infected animals’feces and/ or urine.
Nevertheless, the parasitological methods of diagnosis have low
sensitivities, especially with patients with the acute phase of illness
or with low intensity infection [21]. Postmortem examination
which reveals lesions and if mesentery is stretched the presence
of numerous Schistosomes in the vein and serological tests like
enzyme linked immune sorbent assay and electro immune transfer
blot techniques are used to confirm the disease [3].

Public Health Importance

Schistosomiasis is one of the most prevalent parasitic diseases and
an important public health problem in many developing countries.
It is prevalent in tropical and sub-tropical areas, especially in
poor communities that had low access to safe drinking water and
adequate sanitation an estimated 779 million people are at risk of
Schistosomiasis, of whom 106 million (13.6%) live in irrigation
schemes or in close proximity to large dam reservoirs and the
majority of these infections occur in Sub-Saharan Africa [22].

According to WHO Schistosomiasis is listed as “Neglected
Tropical diseases” [6]. It is estimated that at least 90% of those
requiring treatment for Schistosomiasis live in Africa including
Ethiopia. The three main disease-causing species in humans

are: Schistosoma haematobium, Schisosoma japonicum, and
Schisoso mamansoni. The two other species, more localized
geographically, are Schisosoma mekongi and Schisosoma
intercalatum. Schistosomiasis in Africa is caused by an infection
with S. Mansoni and S. haematobium whose eggs may be found
in faeces or urine, respectively [23]. School age children who
live in areas with poor sanitation are often most at risk because
they tend to spend time swimming or bathing in water containing
infectious cercariae [23].

Treatment

According to world health organization (2010), three new drugs
have revolutionized for treatments of Schistosomiasis which are
praziquantel, oxamniquine, and mentritonate. The drug of choice
for all species of Schistosomiasis is praziquantel, but rapid re
infection is the problem [24]. Although Schistosomiasis is not
eradicable disease that, can be prevented and controlled with a
single annual dose of praziquantel [25]. Oxamniquine is active
against Schistosoma mansoni and metrifonate is also active against
Schistosoma haematobium which are given orally [26]. In case
of animals Praziquantel (25 mg/kg) is highly effective, although
2 treatments 3—5 weeks apart may be required.

Prevention and Control

Control measures of Schistosomiasis are applying based
on interrupting the epidemiological cycle of the parasite by
removing the adult parasites with chemotherapy, by eliminating
the intermediate host (snail) with molluscicides and habitat
modification and preventing access of definitive hosts to natural
water course contaminated with cercariae [27]. Simple measures
such as creating a barrier to prevent animals from gaining access
to water contaminated by the snail vectors are very effective [2].
Understanding the life cycle of a parasite and the epidemiology
of the disease caused by the parasite are fundamental to control
the disease. There are four broad interventions that can be made to
disrupt the life cycle of the parasite and hence its transmission [28].

The first is treatment of infected individuals to reduce, and remove
morbidity, reduce mortality and reduce contamination of the
environment with Schistosoma parasite eggs [28]. Chemotherapy
of infected individuals is not only curative but also preventive that
halts the production of eggs that contaminate the environment. In
communities that have high prevalence of infection but limited
economic resource, treatment can be restricted to the groups in
the highest parasite burdens or individuals at risk in endemic
areas [29].

Second, providing communities with adequate, appropriate
sanitation to reduce environmental contamination and hence
minimize the chances of miracidiae finding and penetrating the
intermediate host snails. Environmental sanitation refers especially
the provision of potable water and sanitary waste elimination in
rural areas. Provision of adequate and accessible safe water is
vital to reduce the chances of people and animal getting in contact
with water that may be infested with cercariae and hence limits
the chances of cercariae locating the human and animal host and
infect them in its limited life span [28].

The third is snail control to minimize the chances of miracidiae
finding an appropriate intermediate host and therefore significantly
reducing the number of cercariae available for infecting people
and animals at water contact sites. Controlling intermediate hosts
can be achieved in a number of ways: by draining swampy land,
removing vegetation from water bodies, improving irrigation
system, and through the use of molluscicides, though expensive,
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is a rapid and effective means of reducing transmission if it is
combined with other measures especially chemotherapy [2].

The other measures available for control and prevention of
Schistosomiasis are: education of people in endemic areas on
the mode of transmission in order to make them aware of the
dangers of watering their animals at sites where snail vectors are
abundant and to inform them of how potential disease transmission
can be reduced in this way and change the environment [2].
Health education consists essentially in teaching people to avoid
contact with contaminated water and not to contaminate water
with their own excreta. Changing the environment entails an
improved standard of living for the population, more education,
and healthier surrounding the measure described above are useful,
when they are incorporated realistically within the frame work of
a control program [30].

Conclusion and Recommendation

Schistosomiasis or Bilharziasis is a disease caused by trematodes
of the genus Schistosoma with different species. Schistosomes
are dioecious (separate sex) trematodes or flukes with flat bodies,
which live in the vascular systems (mesenteric vein, portal vein),
bladder and typically in other organs of their definitive hosts. The
parasite primary parasitizes in the blood vessels of the alimentary
tract and bladder of animals and humans. Schistosomiasis is
common in many tropical and sub tropical areas as well as in
Africa, Asia and India. Schistosoma bovis Schistosoma mattheei,
Schistosoma Intercalatum, Schistosoma spindale, S.nasalis and
Schistosoma indicum have significant veterinary important in
livestock production in Africa, Asia, and south Europe.The
definitive hosts of Schistosoma species are mammals. Mainly,
cattle and sheep, as well as human beings and also the intermidate
hosts of Schistosoma parasites are snails.

The dioecious and flatted body worms, Schistosoma parasites have
an indirect life cycle, while water snail act as an intermediate host
belong to the genera Bullinus and Physopsis.

the nature of transmission Schistosomosis is a disease that
commonly occurs in the proximity of water sources. Water
and high rain full are good predisposing factors for hatching
of the Schistosoma eggs and for occurrence of these parasites.
Schistosomes are found in the mesenteric and portal blood vessels,
and the principal clinical signs are associated with the passage
of the spindle shaped eggs though the tissue of the gut lumen.
Schistosomiasis is one of the most prevalent parasitic diseases
and an important public health problem in many developing
countries. Control measures of Schistosomiasis are applying
based on interrupting the epidemiological cycle of the parasite
by removing the adult parasites with chemotherapy, by eliminating
the intermediate host (snail) with molluscicides and habitat
modification and preventing access of definitive hosts to natural
water course contaminated with cercariae.

In light of this remarks, the following recommendation can be
forwarded.
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