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New Diseases 
To improve prospects for curbing six newly 
targeted diseases—ascaris, trichuris, 
hookworm, schistosomiasis, Buruli ulcer, and 
Chagas disease—we are investing in research 
to better understand their transmission 
patterns and what tools or interventions are 
needed to fight them. 

 What We Do  
NEGLECTED INFECTIOUS DISEASES 
STRATEGY OVERVIEW 

Bill & Melinda Gates Foundation.  
http://www.gatesfoundation.org/ 

Neglected Tropical Diseases 
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Urologic Oncology 29 (2011) 809 – 814 

Animal models of Schistosomiasis associated bladder cancer   





The Hallmarks of Cancer 

• Proliferation 
•Apoptosis 
•Migration 
•Invasion 
•Metastasis 
•Angiogenesis 

•Metabolism 
•Immunity 
•Genome instability 
•Inflammation 





Botelho et al, IJP, 2013 



Pathway for Schistosomiasis Bladder Cancer 

Botelho et al, 2015 
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Infertility-associated schistosomiasis 

•Homonal imbalance caused by estrogen-like molecules 
produced by schistosomes 



Schistosomes estrogen-like molecules and down-regulation of 
estrogen receptor 

Sex 
Age   

(years) 
E2 

Rang
e 

Testosterone Range LH Range 

Female 4 62,8 0-22 <15,0 2-10 0,114 <2,5 

Male 12 30,8 0-25 77,5 5-500 1,79 0,2-8,0 

Male 14 79,8 0-25 363 5-500 1,89 0,2-8,0 

Male 17 45,7 0-25 724 >200 5,89 1,4-7,7 

Male 17 31,9 0-25 535 >200 7,65 1,4-7,7 

Male 20 68,3 <56,0 982 262-1593 2,87 1,4-7,7 0 
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Botelho et al. Exp Parasitol 2010 
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Infertility-associated Schistosomiasis haematobia in women   



Unpublished results 

Infertility associated Schistosomiasis mansoni   

Schistosoma mansoni infection impairs 
reproduction in mice 

Reding C1, Reding A1, Lopes G2, Sousa M3, Gartner F4, Alves H5, Richter J6, Oliveira PA7, Botelho MC5 

•Mating 
•Gestational period 
•Synchronization 
•Number pups 
 



Animals 
Gestational 

length (days) 
Synchronicity 

(days) 
Number of 

pups 

2FCx1MC 25 0-1 15.1 

2FCX1MI 25.6 0-2 14.5 

2FIX1MC 22.8 1-6 13.8 

2FIX1MI 21.8 3-8 11.9 

Infertility associated Schistosomiasis mansoni   

Ovary Tube Testes 

Control 

S. mansoni 
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Pathway for Female Fertility  

Ovocite with follicullar cells 

A – Polar body 
B – Zona pellucida 
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Conclusions 

 
1.It is feasible to culture in vitro developmental stages of S. haematobium 
 
2. Soluble extracts from S. haematobium eggs induced carcinogenesis of the bladder 
in  animal models 
 
3. Soluble extracts from S. haematobium eggs induced tumor-like phenotype in 
urothelial cells 
 
4. Novel catechol-oestrogen molecules derived from the eggs could be involved in the 
carcinogenesis process of the bladder 



Future Perspectives 

 
1.Functional genomics, such as RNAi to address biological relevant questions related to S. 
haematobium and its carcinogenic potential (e.g. The draft genome of S. haematobium 
encodes a homolog of estradiol 17β dehydrogenase, also known as 17β hydroxysteroid 
dehydrogenase or 17β HSD, which has a known role in the synthesis of estradiol and 
testosterone.) 
 
2.Synthesize and/or purify and/or isolate reactive catechol-estrogens.  
 
3.Evaluate impact of catechol estrogens on urothelial cells in vitro, at the phenotypic and gene 
expression levels.  
 
4.Evaluate impact of catechol estrogens in an informative mouse model.  
 
5.Investigate schistosome catechol estrogen–DNA adducts in informative human cases from a 
schistosomiasis haematobia endemic regions. (Potential for Biomarkers screening)  



 
1.Schistosoma haematobium: the neglected 
schistosome 
•Facts of figures 
 
2.Development of functional tools for 
schistosomes 
•.Culture of developmental stages of Schistosoma 
haematobium 
• Animal models of S. haematobium induced 
bladder cancer 
 
3.Carcinogenic potential of S. haematobium eggs 
•.Effect of egg extract on urothelial cells 
•.Catechol-estrogens isolated from Schistosoma 
haematobium 
 



The Hallmarks of Cancer 

• Proliferation 
•Apoptosis 
•Migration 
•Invasion 
•Metastasis 
•Angiogenesis 
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Pathways for Estrogen Carcinogenesis and Infertility  

Two different complementary 

pathways probably contribute to 

estrogen imbalance leading to: 

•Initiation and promotion of 

cancer progression 


