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The role of air pollution in alveolus and pulmonary microvasculature  

Altered release of  
pro-/anti-angiogenic cytokines 



PM sample (0.1-0.3 μm diameter) tested on human lung microvasculature ECs: 

 Pro-inflammatory activity 

Increase of vascular permeability in vitro and in vivo  via ROS generation 

Increase of NF-Kb signaling pathway 

Distruption of tight juctions 

 



Aims of the study 

 Proliferation 
 Apoptosis 
 Release of pro-angiogenic (VEGF, FGF-2, HGF-SF, IL-6), anti-angiogenic (IL-12, 

INFα, INFγ) and pro-inflammatory (IL-1β, IL-6, IL-18, TNFα) cytokines 
 MMPs release 
 Angiogenic abilities (spontaneous migration, chemotaxis, spreading, adhesion, 

in vitro angiogenesis) 
 In vitro vascular permeability 
 Expression of cell adhesion molecules 

Evaluate the cytotoxic effects of air pollution on Human Pulmonary Artery 
Endothelial Cells (HPAECs) and on human pulmonary fibroblasts (WI-38)  

 HPAECs 

 WI-38 

 Activation (FSP1, αSMA, FAP) 
 Proliferation 
 Apoptosis 
 Release of pro-/anti- angiogenic and pro-inflammatory cytokines 



Cytotoxic effects  of Hemilipin, a PLA2 from Hemiscorpius Leptorum venom, on ECs (I) 

Ctrl Hemilipin 

Wound-healing assay 

Ctrl Hemilipin 

Chemotaxis assay 
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Ctrl Hemilipin 

Spreading assay 

Adhesion assay 

Cytotoxic effects  of Hemilipin, a PLA2 from Hemiscorpius Leptorum venom, on ECs (II) 
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Ctrl Hemilipin 

In vitro angiogenesis assay (Matrigel®) 

Cytotoxic effects  of Hemilipin, a PLA2 from Hemiscorpius Leptorum venom, on ECs (III) 

Relative vessel lenght 
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Aims of the study (II) 

WI-38 

 Activation (FSP1,αSMA, FAP) 

 Proliferation 

 Apoptosis 

 Release of pro-angiogenic (VEGF, FGF-2, HGF-SF, IL-6), anti-angiogenic (IL-12, 
INFα, INFγ) and pro-inflammatory (IL-1β, IL-6, IL-18, TNFα) cytokines 

Evaluate the cytotoxic effects of air pollution on Human Pulmonary Artery 
Endothelial Cells (HPAECs) and on human pulmonary fibroblasts (WI-38)  



Phenotypic analysis of Activated Fibroblasts 

Activated Fibroblasts Fibroblasts 

FSP1/αSMA/DAPI 

Increased expression of FSP1, αSMA and FAP in Activated Fibroblasts 
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