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Letter to The Editor:

We have read with interest the recent review by Zbinden-Foncea et.al., suggesting that high levels 

of cardiorespiratory fitness  induced  by  prior  exercise  training  may  confer  some  innate  

immune-protection against Covid-19 by attenuating the “cytokine storm syndrome” by modulating 

angiotensin-converting enzyme 2 (ACE2) effects 1. However, it is important to highlight that the 

benefic effects of physical exercise also involves the Ang-(1-7)/Mas axis activation. 

Angiotensin-(1-7) anti-inflammatory actions have been described for more than 10 years2 being 

produced by human vascular endothelium3. Arterial hypertension, asthma, diabetes and obesity are 

some of the chronic diseases associated with Ang-(1-7)/Mas axis unbalance2,4. These persistent 

conditions are all improved by angiotensin-(1-7) or its homologues treatments. The beneficial 

mechanisms are correlated with improved inflammation resolution, protection against endotoxin 

induced muscle wasting5, TLR4 activation and NF-Kb pathway modulation6. Physical training 

also promotes similar anti-inflammatory effects, which could be complementary or additive.  

Recent studies suggest that physical training is able to modulate the renin-angiotensin system, 

including the ACE2 expression and activity. Some important data have shown that the SARS-

CoV-2 binding with ACE2 promotes its internalization7, which partially prevents Ang-(1-7) 

formation from ACE2. The Ang-(1-7) down production could be associated with COVID-19 

complications. Some clinical studies showed that the ACE inhibitors (iACE) and AT1 blockers 

(BRA) use could be beneficial in the clinical outcomes of hypertensive patients or those with 

SARS-CoV-2 infection7. It is important to note that these antihypertensive agents acts by direct 

modulation of the renin-angiotensin system (RAS), as well as observed in response to physical 

training.

Recent publications suggested the Ang-(1-7) use on treating COVID-19 features8 and three 

clinical trials have been recommended the Ang-(1-7) levels normalization for SARS-CoV-2 

infected patients (https://clinicaltrials.gov/ct2/show/NCT04332666, 

https://www.clinicaltrials.gov/ct2/show/NCT04401423 and 

https://clinicaltrials.gov/ct2/show/NCT04375124).
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Genetic deletion of ACE2 in mice decrease physical performance9 and MAS receptor mediates 

cardiac and metabolic adaptations induced by physical training10. Therefore, it is important to 

highlight that the possible protective effects of physical training may involve the mainstream 

actions of the ACE2/Ang- (1-7)/Mas axis.

The Ang-(1-7) receptor (MAS) lack is also associated with several changes in the immune and 

metabolic system demonstrating its importance and participation in anti-inflammatory protection 

and resolution of inflammation2,4. Recently, a study demonstrated that people with obesity and 

arterial hypertension preterm adolescents have reduced levels of Ang-(1-7).

Metabolic syndrome, aging, obesity, diabetes, hypertension and some other cardiometabolic 

chronic diseases have been described as risk factors for severe complications and mortality in 

COVID-19 patients. All these persistent disorders have also been described to be improved by 

increased Ang-(1-7) levels2,7,8. 

The SARS-CoV-2 symptoms and the consequent prognosis could be worsened in individuals with 

obesity/overweight, insulin resistance/diabetes and sedentary life-style. Clinical outcomes in these 

patients are linked to deregulated lipid synthesis and increases cytokines released by the adipose 

tissue 8 associated with inflammatory state2.
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