
Author’s Accepted Manuscript

A Free Radical Theory of Frailty

Jose Viña, Consuelo Borras, Mari Carmen Gomez-
Cabrera

PII: S0891-5849(18)31125-0
DOI: https://doi.org/10.1016/j.freeradbiomed.2018.06.028
Reference: FRB13824

To appear in: Free Radical Biology and Medicine

Received date: 11 April 2018
Revised date: 21 June 2018
Accepted date: 25 June 2018

Cite this article as: Jose Viña, Consuelo Borras and Mari Carmen Gomez-
Cabrera, A Free Radical Theory of Frailty, Free Radical Biology and Medicine,
https://doi.org/10.1016/j.freeradbiomed.2018.06.028

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com

http://www.elsevier.com
https://doi.org/10.1016/j.freeradbiomed.2018.06.028
https://doi.org/10.1016/j.freeradbiomed.2018.06.028


A Free Radical Theory of Frailty 
 
Jose Viña, Consuelo Borras, Mari Carmen Gomez-Cabrera 
 
Freshage Research Group. Department of Physiology. Faculty of Medicine. University 
of Valencia.  CIBERFES.  INCLIVA. Avenida Blasco Ibañez, 15.  Valencia, Spain.  
 
 
 
*Corresponding author. Consuelo Borras Department of Physiology Faculty of 
Medicine University of Valencia Valencia (Spain) consuelo.borras@uv.es 
 
Abstract   
The free radical theory of ageing provided an intellectual framework for many 
laboratories working on ageing.  However, experimental and clinical evidence showing 
that high doses of antioxidants do not have an effect on ageing or on age-associated 
diseases, cast doubts on the validity of this theory. 
Data from our own laboratory show that oxidative damage does not correlate with 
age, especially in the geriatric population, but rather with the frailty state.  This has led 
us to postulate the free radical theory of frailty that proposes that oxidative damage is 
associated with frailty, but not with chronological age itself. Superoxide dismutase 
deficient mice are more frail than controls. But more importantly, we have observed 
that animals that are protected against oxidative damage by overexpression of 
antioxidant enzymes, delay the onset of frailty and are more vigorous than controls. 
In this review, we describe results from both, experimental animals and human 
cohorts, that lead us to the formulate this free radical theory of frailty.   
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Fig 1. Graphical abstract. Intensity scales ranging from physiological oxidative stress to a toxic oxidative 
burden. Healthy aging is achieved through the maintenance of a redox homeostasis as  we age. 
However, frailty and disability result from an increase in oxidative damage during aging. 
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