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e What is schistosomiasis?
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Schistosomiasis: facts and figures

* Human schistosomes currently infect more

than 200 million people in 76 countries
worldwide in the endemic areas of Africa, the

Caribbean, Central America, South America,
East Asia, and the Middle East.



Glnhal dmtrlbutlnn of Schistosomiasis

Senegal Eqypt Irlrl. Hhrhm.. il‘n:i'.'.inl-nh Chang

#An epidemsmic of whithmirs dong Praceisg ao tel et rapy coupled | Araba Sihisimoma cosEapes bobe 3 majer

the sesegal iiver bash caused by ko & vigou mm media ampaign has | Schisiosomiasis coatrod has been pahblic health proklem in e lake

veater-resouice developsenl resulted in @ sigrifcant decressein veendsdul in hose sreas with and marsky regiors. despite

sehemiey confnoes paabated. the morbidity and preslerce ol ebmination of the inkctan suceehil con bl i other endemic
kit gils Blechom rnr.rrn:nltl:l ant .

/ lae People’s Demooatic

Bepublc

# Schis irioma mesoe g controd bas
o=\ been mocesshul aromsd Khosg

lalend with prevelence reduced
Fom 47% < 7%

A :
: & [
Djibout and Somalia S
Diplagement of praphe by wae
= | and insfablidy ket ninsduoed
i a3l Lol 5 oS i B
these counlnes
:
torth-east fraal Ghana sub-Saharan A fricy | indanesia
Urban schistosombass now prevend inbestral schisbesomiash has Wi thas B5% af the estimated % f leaombas b bas been conrofled
in ard aroend many major cities increxmed der o the coanstruciion M0 millian perople gobally with | in the Lindu regeon of talawes suck
&l fis Amsembio Dam and oler prhisosomi otk and e =aganisy ol that #i¢ prevalence of e frciie
i ch imaller damk i 1 8 TR WAITE AR SRS aGE R O | Birwi T Chd %

thilk contisgnl,

Hormones




B 5. kaematobiu




e |sthere arole for S. haematobium in bladder
cancer?



S. haematobium and bladder cancer

* A causal association
between the parasite
and bladder cancer was
postulated in 1911 by
Fergusson, but so far
proof of this association
has remained elusive.




S. haematobium and bladder cancer

Squamous cell carcinoma of the urinary bladder has
been associated with Schistosoma haematobium
infection in many parts of Africa.

A parasite-tumor linkage is further suggested by the
predominance of squamous cell (as opposed to
transitional cell) morphology of bladder carcinomas
seen in S. haematobium-endemic areas.



 What about host endocrine system?



Schistosomiasis and host hormones

It has been shown that schistosomes synthesizes steroid
hormones (Nirde et al, FEBS Letters, 1983).

Schistosomes produce hormone-like signals (Mendonca et
al, Parasitology Today, 2000).

Existence of receptors able to bind the molecules of
estradiol (Barrabes, Ann Parasitol Hum Comp, 1986; Mendonca
et al, Parasitology Today, 2000).



Schistosomiasis and host hormones

Recent  experimental evidence  suggests that
schistosomes can not only evade immune responses
actively but also exploit the hormonal microenvironment
within the host to favor their establishment, growth and
reproduction (Escobedo et al, Trends in Parasitology, 2005).



Shistosoma haematobium produces an
estradiol-related molecule
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Shistosoma haematobium produces an estradiol-
related molecule

Sex Age E2 Range Testosterone Range LH Range
(years)
Antigenic E2 (pg/ml) +
preparations SD
Female 4 62,8 0-22 <15,0 2-10 0,114 <2,5
S. 14,84+0,14
Male 12 30,8 0-25 77,5 5-500 1,79 0,2-8,0 haematobium
Male 14 79,8 | 0-25 363 5-500 1,89 | 0,2-8,0 5. mansoni 12,63+0,27
F. haepatica <10
Male 17 45,7 0-25 724 >200 5,89 1,4-7,7
H,Od <10
Male 17 31,9 0-25 535 >200 7,65 1,4-7,7 10 nM E2 1632,99+2,5
)
Male 20 68,3 <56,0 982 262-1593 2,87 1,4-7,7

Botelho et al. Exp Parasitol 2009



S. haematobium produces estrogenic molecules that are able
to down-regulate ER alpha and ER beta and repress ER
transcriptional activity
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Methodological Strategy

Gene expression
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Methodological Strategy
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Methodological Strategy

Mass spectrometry LC-ESI-MS




S. haematobium produces estrogenic molecules that are
able to down-regulate ER alpha and ER beta and repress
ER transcriptional activity

pERE-Luc transfection
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Treatments

Botelho et al. Exp Parasitol 2010



S. haematobium produces estrogenic molecules that are
able to down-regulate ER alpha and ER beta and repress
ER transcriptional activity







Schistosomiasis, bladder cancer and host
hormones



Schistosoma haematobium total antigen down-regulates
ER alpha and ER beta in HCV29 normal urothelial cells
and down-regulates ER expression in the bladders of CD1
mice

Botelho et al. Oncol Rep 2011




Conclusions
S. haematobium and hormones

S. haematobium total antigen expresses estradiol-related molecules that
down regulate Estrogen Receptor alpha and beta in estrogen responsive
cells. These estrogens are also present in the sera of Schistosoma-
infected individuals, and they have the ability to repress Estrogen
Receptor transcriptional activity.

The estrogenic molecules present in S. haematobium extracts could have
a carcinogenic effect possibly through estrogen adduct-mediated
pathway and could further explain the link between this parasite and
squamous cell carcinoma of the bladder..






Professor José Carlos Machado

Professor Fatima Gartner
Maria José Oliveira
Antonio Carlos Ferreira
Raquel Almeida

Joana Gomes

www.facebook.com/HealthPromotionAndChro
I INCENES

ICBAS
Professor Carlos

Monica Botelho

5 BIOMEDICAS ABEL SALAZAR
TO

utad =y, Universidade
: ';S de Tras-os-Montes

Dr. Helena Alves e Alto Douro Lopes
Christina Reding o
C. C. Animal Veterinaria
Allison Reding
Aureliano Dias UTAD
Filipe Guimaraes Professor Paula Oliveira FMUP -
iUl el Professor Adelina Gama Professor Raquel Soares e
M la Vil . m— T —"
anuela Vilaca Professor Fernanda Travassos ;ﬁ ‘ :
Fatima Saavedra Ligia Lourenco e

Manuela Nobre

Dr. Luis Aradjo

THE GEORGE Prof. Rui Medeiros
WASHINGTON ?“ N Prof. Manuel Teixeira

LI H |"'l.|III E HS IT'"|IIr \)) Dr. Ricardo Ribeiro
Dr. Gabriela Martins

Isabel Veiga

Madalena Crespo
Carlos Palmeira


http://www.ipoporto.min-saude.pt/Homepage
http://sigarra.up.pt/fmup/album_geral.album?p_pag_ini=1

