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Endothelium is the inner cellular lining that 
covers all blood and lymphatic vessels 
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Different microenvironments determine spatial EC 
heterogeneity 



Under physiological conditions, “quiescent” Endothelial 
Cells (EC) are as an always active input–output device 
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to maintain a balance in the regulation of 
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need for 
compounds that tightly regulate endothelial 

activation 
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Hypoxia is common finding in tumors, pulmonary 
disorders, occlusive vascular disease, and septic shock 

ROS production 

Endothelial 
activation/dysfunction/death 

Angiogenic switch 



Veschini L, Ferrero E. Blood 2007 
Veschini l, Ferrero E, Faseb J 2011 

EC are fine sensors of O2 activation 

and are equipped with mechanisms that adjust metabolism to O2 

fluctuation 
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Specific aim 

role of CellfoodTM on EC respiratory metabolism, ROS 
 

 generation and HIF-1alpha pathway 



Anti-oxidants limitations 

poor solubility 

 

inability to cross membrane barriers, poor delivery 

 

rapid clearance from cells  



Cellfood TM does not affect EC viability and morphology 

24 hrs 



CF increases O2 consumption and mitochondrial activity 

Brief-time exposure Long-time exposure 
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CellfoodTM sustains  ATP production 

But not LDH production: 

Metabolic shift from glycolisis to mytochondrial pathway? 

 



Oxidative stress results from imbalance 

Reductants 

(antioxidants) 

antioxidant supplementation could represent a common potential 
therapeutic strategy in conditions associated with  

“increased oxidative stress” 

Oxidants  

(ROS) 

Hormones, growth factors,  
proinflammatory cytokines 

 

Proteins, lipids, DNA  
structural and functional 

damage 
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CellfoodTM down-regulates expression of  
hypoxia-induced HIF-1alpha 
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1 - CellfoodTM preserves mitochondrial activity and increases O2 
consumption  
2 - CellfoodTM sustains ATP generation 
3 - CellfoodTM inhibits hypoxia induced ROS generation 
4 - CellfoodTM interferes with HIF1-a pathway 
5 - CellfoodTM up-regulates MnSod expression as an adaptive 
mechanism 

Specific Conclusions Specific Conclusions 

hypo 

Specific Conclusions 

General Conclusion 

CellfoodTM preserves EC from hypoxia-
driven activation 
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CellfoodTM could be useful against hypoxia induced 
angiogenesis? 

HUVEC proliferation 
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......and about other angiogenic hallmarks? 
 
-EC adhesion molecules expression and organization (VE-cadherin)
  
-EC permeability 
 
-EC migration 

perspectives 



EC response is not an all-or-nothing phenomenon 

Spectrum of response depends on: 

the stimulus 

the spatio-temporal network 

the concentration 



CONCLUSIONS 

Specific  

 

HIF-1alpha activation leads HUVEC activation/angiogenesis 

 

 

 

General 

 
The primordial function of HIF-1alpha was to mediate adaptive responses 

that allow cells to survive oxygen deprivation 



ReactiveOxygenSpecies (ROS) 
are normal products of aerobic metabolism  and participate in 

physiological and pathophysiological processes 

Bashan N, Physiol Rev, 89; 2009 



Antioxidants 



Mitochondrial hypothesis 

Mitochondria must generate ATP 
 If the set-point of a mitochondrion is low, it must work harder, 

which will produce more ROS 



All these works are energy-dependent 

Vander Heiden MG, SCIENCE 324 2009 

Mitochondrial 
respiration 
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need for anti-oxidant and for 
compounds that tightly regulate endothelial 

activation 

interfering with HIF-1-alpha: HIF inhibitors (S.Galban, 2009; G. Melillo 2007) 

 

down-modulating the cellular response to hypoxia recalibrating EC to their quiescent state 

(P. Carmeliet, 2009)  

 



General AIM 

 

treatments that can increase mitochondrial function and/or 

 

 eliminate ROS could be effective therapies?  


