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ENERGY PRODUCTION: AEROBIC ORGANISMS 



ANTIOXIDANT SYSTEMS 



CONSEQUENCES OF SUPEROXIDE AND  
HYDROGEN PEROXIDE IMBALANCE 



Previous epidemiological results  from 
Ala16Val-SOD2 gene polymorphism 

Genetic variaton in Superoxide Dismutase Manganese Dependent 

an antioxidant enzyme that works into Mitochondria 



ALA16VAL-SOD2 GENE POLYMORPHISM 
 



ALA16VAL-SOD2 GENE POLYMORPHISM 
 

SNP Genetic Mutation 



AA GENOTYPE 
 



VV GENOTYPE 
 





Bica et al., 2007 

Bica et al., 2009 

THE SUPEROXIDE-HYDROGEN PEROXIDE IMPACT  

CHANGES ACCORDING TO HEALTHY AND CANCER CELLS 



CURRENT RESEARCH 

FOCUS To investigate de superoxide-hydrogen peroxide  balance 

coordinated by SOD2 on cell function and aging 



EXPERIMENTAL MODELS TO INVESTIGATE 
SUPEROXIDE-PEROXIDE HYDROGEN BALANCE 



The in vitro SOD2-SNP model 



LESSONS FROM IN VITRO SOD2-SNP STUDIES 
 



SOD2 AND CELL AGING 
 

Telomerase gene expression is dependent of ASCs SOD2-genotype 

Barbisan et al., 2015 – Person Commun 



SUPEROXIDE-HYDROGENE PEROXIDE 

IMBALANCE ON COLORECTAL CANCER 

CELL LINE (HT-29) 

BOTH PHARMACOLOGICAL MIMETICS OF VV (Paraquat) and AA 
(Porfirin) genotypes induced apoptosis on HT-29 cells 

Control                        Oxaliplatin 20uM              Paraquat                     Porfirin 

Apoptosis induction after 24 h exposition 
Flow cytometry PI + Annexin V 

Azzolin et al. 2015, person commun 



PORFIRINE (SOD2-LIKE) AND PARAQUAT 

(SUPEROXIDE DONNOR) ON APOPTOSIS INDUCTION 

OF COLORECTAL CANCER CELL LINE (HT-29) 

 

Azzolin et al. 2015, person commun 
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Paraquat increased the 
antiproliferactive effectS of 
Oxaliplatin 



Regenerative Medicine 



Regenerative Medicine: challenges 

The in vitro stress conditions lead to REPLICATIVE SENESCENCE 



The H202  is a key molecule on MSCs biology 

The H202  plays a dual 
 role on MSCs  

Proliferative cell estimulation 

DNA damage – apoptosis induction 



The H202  induced DNA damage and apoptosis of 

 Adipocyte Stem Cells (Ascs) obtained from human lipoaspirates 

Machado et al. 2015, Person commun. 



RESPONSE OF STEM CELLS TO FOODS THAT 
MODULATE DIFFERENTIALLY SOD2  

 

Bittencourt et al., Food Chem Toxicol, 2013 



RESPONSE OF STEM CELLS TO 

FOODS THAT MODULATE 

DIFFERENTIALLY SOD2  
 

Phytotherapics extracts that modulate differentially SOD2  
gene/acticity improved proliferation of senescent ASCs 



EFFECT OF SUPEROXIDE-HYDROGEN 
PEROXIDE IMBALANCE ON CELL BIOLOGY 

Effect on MSCs biology (Proliferation? Differentiation? Senescence?) 
Effect on Cancer cell (Chemotherapy drug resistance?) 



CONCLUSION AND FUTURE 
DIRECTIONS 

 

Superoxide-hydrogen peroxide balance and not only 
 hydrogen peroxide is relevant to cell proliferation and senescence. 

  
The  concomitant  management of superoxide-hydrogen peroxide 

 balance could be an important tool to improve the safety  
and efficiency of stem cell regenératives therapies. 



Thank you very much! 
ibmcruz@hotmail.com 


