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1. Schistosomes
•Facts and figures

2. Angiogenesis in bladder cancer-associated
schitosomiasis

3. Angiogenesis in liver chronic disease-associated 
schistosomiasis
•Animal models of S. mansoni

4. Angiogenesis markers
•CD31- Platelet endothelial cell adhesion molecule
(PECAM-1) as endothelial marker
•MVD - Microvessel Density as angiogenesis marker
•LYVE-1 - Lymphatic vessel endothelial hyaluronan
receptor 1 as lymphangiogenesis marker



Schistosomes: Life cycle



Angiogenesis

•Angiogenesis, or the formation of new endothelial 
sprouts from preexisting post capillary venules, is a well-
known characteristic of inflammatory diseases, wound 
repair and cancer. Accordingly, angiogenesis is a process 
in which endothelial cells migrate and divide to form new 
capillaries, providing support for tumor progression and 
disease.



Angiogenesis in bladder cancer-associated schitosomiasis

Anderson et al, APMIS, 2017
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Angiogenesis in liver chronic disease-associated schistosomiasis

•Symmers' portal fibrosis (also called periportal fibrosis) is a characteristic 

hepatic disease described in schistosomiasis. 

•Although estimates are not available, Schistosomiasis must still be considered to 

be the most frequent cause of liver fibrosis worldwide. 

•Angiogenesis, the formation of new blood vessels from pre-existing ones, is 

recognized as a key event in a basic change occurring during repair by granulation 

tissue. 

•This process seems to precede fibrosis formation in most types of chronic liver 

disease.
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Methodological strategy



Liver pathology in murine schistosomiasis mansoni.

Liver pathology and fibrosis in murine schistosomiasis mansoni. (Left 
non-infected and Right Infected mice)
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Fibrosis in murine schistosomiasis mansoni

Fiibrosis in murine schistosomiasis
mansoni (Left non-infected and Right 
Infected mice)

Botelho et al, Trop Med Int Health, 2017



S. mansoni infection and CD-31 in liver  
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S. mansoni infection increases MVD in liver  
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S. mansoni infection increases LYVE-1 expression in liver

Botelho et al, Trop Med Int Health, 2017



Conclusions

•S. mansoni infection increases angiogenesis (MVD) and lymphangiogenesis

(LYVE-1) in the liver.

•Thus, blocking lymph/angiogenesis may represent the appropriate 

therapeutic target for the treatment of schistosomal liver fibrosis.
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Top 10 World’s deadliest animals

If you’re thinking about sharks, snakes and
lions…think again!

200 000 people killed per year
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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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Animal models of Schistosomiasis associated bladder cancer





The Hallmarks of Cancer

• Proliferation
•Apoptosis
•Migration
•Invasion
•Metastasis
•Angiogenesis
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•Metabolism
•Immunity
•Genome instability
•Inflammation




