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A study shows that activation of a single enzyme, 
associated with a decrease in basal metabolism, 
contributes to the weight gain which accompanies aging.   

Between the ages of 20 and 50, it is common for the body weight 
of a person to increase by a dozen kilos and sometimes much more. 
This increase in weight is problematic, because it greatly increases 
the risk of developing several chronic diseases and consequently 
decreases expected lifespan. A study performed with 225,072 
subjects recently showed that those who acquire an elevated body 
mass index (BMI > 25) during their lifetime had an elevated risk of 
dying prematurely, compared to those who remained thin1. This 
reduction in lifespan is a direct consequence of the damaging 
effects due to excess fat in the human body, most notably the 
creation of a chronic inflammatory environment which increases 
the risk of cardiovascular diseases, type 2 diabetes and several 
types of cancers. Thus, even though it is considered normal by the 
criteria of today’s society, the excess weight which occurs with 
aging actually represents a truly pathological state associated with 
several health problems. 

DECREASE IN MUSCLE PERFORMANCE 

This accumulation of weight with age is generally regarded as a 
problem of energetics, where the efficiency of metabolism 
decreases with age, resulting in less expenditure of energy and 
decreased strength during exercise. Whereas the number of calories 
provided by nutrition remains constant (which is often the case), 
the reduction in energetic expenditures thus ensures that the excess 
energy becomes stored in the form of fat. 

According to a study recently appearing in Cell Metabolism, this 
decrease in metabolic performance with age is caused by 
biochemical changes within the muscle cells2. By using several 
different complex models, researchers at the American NIH were 
able to observe that aging was associated with a significant 
increase in the levels of an enzyme called DNA-PK within the 
muscles. While it had been believed that the role of this enzyme 
was limited to repairing the molecular breaks which occur 
spontaneously in DNA, the researchers found that this enzyme 
could also influence metabolism by diminishing the ability of 
mitochondria within muscle cells from producing energy. Since the 
muscles play a major role in maintaining the equilibrium in 
glycaemia, this effect thus provokes metabolic perturbations in the 
entire body.  

The increase in muscle DNA-PK seems to largely contribute to the 
weight gain which accompanies aging because administration of an 
inhibitory molecule which blocks the activity of this enzyme led to  

 

 

body weight gains which were 40% smaller, and to physical 
improvement in the animals tested. According to the researchers 
who published this manuscript, these results raise the interesting 
possibility that pharmacological agents capable of specifically 
blocking this enzyme could allow us to limit the accumulation of 
fat with aging and thus to limit the problems caused by this excess 
weight. 

EAT LESS, MOVE MORE 

Even though it is only slightly probable that a pharmacological 
intervention of this type will appear over the medium term, this 
does not signify that we are condemned to gain weight as we age. 
In another part of the study, the authors noted that a diminution by 
30% of the caloric intake, or regular aerobic exercise, considerably 
diminished the activity of DNA-PK and could thus counteract the 
decreased metabolism caused by this enzyme. This is in accord 
with numerous studies which have shown that caloric restriction 
and maximal aerobic capacity (the maximal quantity of oxygen 
that a person can consume during some exercise) represent two 
parameters associated with diminished risk of chronic diseases and 
a greater life expectancy. Despite the complexity of the 
mechanisms responsible for slowing metabolism with age, the 
message to retain thus remains quite simple: to stay thin and in 
good health, we must simply eat less and move more! 
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