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Schistosomiasi

Originally named bilharzia in
honor of TheodorBilharz who first
described the disease in 1851 in
Cairo, Egypt.

NMake you no piss for water. If you
wan piss go piss

--Bilharzia Notice Board,
Cameroon, 1972.







Schistosomiasidntroduction

A Affected humans for many
millennia.

I Calcified ova in Egyptian
mummies.

A Because so many of
Napol eondés sol di¥f
from the effects of urinary
schistosomiasis during his
Egyptian campaign, the
country was referred to as the :
0t he |l and of mer
men. 0




Schistosomiasidntroduction

A Prevalence of
Infection
Increasing in in
many countries
due to
Introduction of
agricultural
programs and the
development of
man-made water
systems.
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Schistosomiasis: Worldwide

A Schistosoma is a genus of parasitic
DIGENETIC TREMATODES that chronically
Infect more than 200 million people.

A Mortality from S. mansoniand S. haematobium
In sub-Saharan Africa is infections 280,000 per
year.

A Mortality world -wide: 800,000.

A After malaria it is the most prevalent serious
parasitic disease.

A 20 million suffer severe consequences.
A 74 countries.
A 500-600 million at risk for infection.



| Schistosomiasis WorldWide
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Territories are sized in proportion to the absolute
number of people who died fromschistosoniasis
(bilharzia) in one year (2002).

http://www.worldmapper.org/index.html



http://www.worldmapper.org/index.html

Territory size shows the
proportion of human
deaths from rabies
worldwide that occurred
there between 1995 and
2004.

" About 3.5 million
dog bites are
registered every year
In India. The
Government cannot
give vaccine free of
cost to all people. By
2006, the price of
vaccine is expected to
Increase ..."K.
Sandeep 2002

http://www.worldmapper.org/index.html



http://www.worldmapper.org/display.php?selected=236
http://www.worldmapper.org/index.html
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'B Cercariae released by snail
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T/F Can you be Infected
with Schistosomiasis?




The superfamily

Schistosomatidae

A Members of the family Schistosmatidaeare
dioeciousDigenea

I Digenea(Gr. Dis - double, Genos- race) is a subclass within thélatyhelminthes
consisting of parasitic flatworms witha syncytial tegumentand, usually, two suckers,
one ventral and one oral. They are particularly common in the digestive tract, but occur
throughout the organ systems of all classes of vertebrates.

A The family can be divided intothree
subfamilies (12 genera total):
I Schistosomatinae
I Bilharzelillinae
I Gigantobilharziinae




The superfamily
Schistosomatidae

A 7 are confined to birds and 5 to mammals, but
only the genusSchistosomas associated with
human infections.

A Of the mammalian blood flukes, the genus
Schistosomahas achieved the greatest
geographical distribution and diversification in
terms of numbers of recognized species and
different hosts parasitized.
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The Schistosomé&pecies...

. haematobium

. Intercalatum
. mattheei

. bovis

. curassoni

. margrebowiei
. leiperi

. mansoni

. rodhaini

. edwardiense
. hippopotami
. Indicum

. Spindale

. hasale

. Incognitum

. Japonicum
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The Schistosomé&pecies...
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Swi mmer 0s | t ch

Dermatitis)

A Dermal rash e
resulting from
Schistosome
Infections with
species not

Infectious to
humans.




Representative shells of the
Intermediate snail host genera

a-OncomelaniahupensisJapan
b-Tricula apertalLaos
c-Lymnaealuteola-India
d-RadixrubigniosaIindonesia
e-Bulinus senegalensigsambia
f-PlanorbariusmetidjensisPortugal
g-Indoplanorbisexustusindia
h-Biomphalaria pfeifferi-Burundi




Schistosomatidae

A Of the approximately 2700 genera of
Digenian parasites, the 12 that comprise
the Schistosomatidae are unusual in 4

ways:

I a) 2 rather than 3 hosts

I b) t
i Cc)t
1 d)t

ney aredioceious
ney infect their host by direct contact

ney parasitize the intravascular niche



Life Cycle of Schistosoma mansoni
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Hatch From
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' Larval Mdltiplication
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EggsYy Miracidia
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From mollusks to man...

A The schistosome cercaria have only a brief
period in which to locate and penetrate its
mammalian (or avian) host.

A Energy reserve of freeswimming cercaria is
glycogen.
A Stored in both the body and tail.

A These stores last roughly 8 hours (need up to
22-35% of stores for skin penetration



ercaria

5
2 3
18 .
1z
ke 5
i :
o \
H

202 Cercaria of Schistosoma japonicum.



How cercariae find their host...

A Bursts of active upward swimming alternates with
passive downward sinking.

A This strategy keeps thecercariaejust below the water
surface.

AAs they 6aged the period of
exceed that of upward swimming.

A Cercaria can be induced to increase their activity as a
result of water turbulence (vading), shadows, human
skin substances andight.

A No suggestion of directed movement (taxis).



Penetration into the host skin...

A Described as a 3tep process:
I 1-Attachment.

I 2-Creeping over the surface exploring for an entry
site.

I 3-Penetration into the epidermis.

A Phases 1 & 2 can be triggered by thermal and
chemical stimuli.

A Phase 3 triggered by chemical stimuli alone.



Penetration into the host skin...

A Skin penetration takes approximatelyl h
and involves coordinated musculature
and secretoryprocesses.

A The cercarial glycocalyxand tail are lost
during penetration which is facilitated by
various proteasesand mucin secretions.

A Following penetration (and numerous
ohysiologic changes) theercaria
pecomes what is called achistosomulum







Inflammation in the Skin
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Cercaria vs. Schistosomulum

A There is a significant change in surface
protein expression following skin
penetration.

A One of the most antigenic proteins found
on the schistosomulum surface Is actually
mollusk in origin.

I NOTE: Immune response is initially to
mollusk antigens; then it is too late.



Schistosomulum migration...

A Following penetration, migration from the
epidermis to the dermis can take from 30 min
to 40 h.

A From the skin, the schistosomula migrate to the
lungs (primarily via the circulation).

A Between 4863% of the infecting schistosomula
reach thelungs by day 35.

A Majority of the schistosomula migrate to the
liver by day 10where they develop into adult
Worms.
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The Schistosomatidae...

GENUS Pre-patent period in definitive host (days)
S. haematobium 56
S. intercalatum 41
S. mattheei 42
S. bovis 41
S. curassoni 40
S. margrebowiei 33
S. leiperi 49
S. mansoni 34
S. rodhaini 30
S. edwardiense ?
S. hippopotami ?
S. indicum 52
S. spindale 46
S. nasale 77
S. incognitum 35
S. japonicum 34
S. mekongi 43
S. sinensium ?



Number of eggs/day...

Difficult to estimate; regardless, it
variese.g, S. bovis 81/day
compared toS. jJaponicum2157/day
(X number of worm pairs).



Consequences of Infections with
Schistosomes

A Schistosome worm pairs take up
residence in their definitivevenous
habitat and engage in permanent copula
and egglaying for many years.

A Life-span in humans has been estimated
to average 3.512 years,with some worms
surviving 30 years or longer!




Consequences of Infections with
Schistosomes

A Coinciding with maturation and early egg
output, the host must adjust to a heavy, new
antigen burden, yeteée

A Only a few infected persons develop an acute
febrile illness at that time (.e., infection time).

A This selfterminating phase which begins one
or two months after first cercarial exposure, Is
referredton t o x ecmstasomiasie (in
Brasil) orn Kat ay a m&nJapan).er o



Consequences of Infections with
Schistosomes

A5 or more years into infection, individuals
with heavy parasite burdens begin to
suffer advancedfibrovascular lesions.

A The lesions which ensue during thifme
are largely caused byschistosome=ggs
rather that worms.






Schistosome granulomas

-Eosinophils
-Macrophages
-Fibroblasts
-Lymphocytes
-Neutrophils
-Plasma cells
-Mast cells

In order of descending

concentration.



