Calorierestriction versus exercise: which produces the best health outcomes?
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The prevalence of obesity is rapidly escalating worldwide and obesity is closely linked towHepiaent
of insulin resistance, metabolic syndrome and type 2 diabetgstideanegy balance is &y in revasing the
metabolic defects associated with obesity and produces an array of health benefits that cannot be matched &
ary one drug that is currently on the matk These include impved lipid profiles and insulin sensitty,
reduced ectopic lipid deposition, blood pressure and reduced inflammgtokine production. Haever, the
optimal method to achie regdive enelgy balance is debated. Here | compare studies of reduceyy énizie
to increased energy expenditure, and in particular focus on the differential effects of these interventions on lear
mass preservation, energy metabolism and insulin action.

In free living studies, moderate calorie restriction (CR) nearyayd produces greater weight lossit b
there is evidence to suggest that aerokaraise may preide equal or greater health benefits and is better to
maintain weight loss following CR. Here, | report findings from the CALERIE studies, where we compared
25% CR versus 12.5% CR plus 12.5% increase in energy expenditure by aespbigeetraining under
stringent laboratory conditions for 6-months in healtbverweight individuals. In this studyenergy
requirements were carefully assessed, all foods wewidpbfor 3.5 months whilst individuals attended weekly
training sessions to learnwudo accurately count calories, and all of thexeise sessions were conducted under
supervision. Under these conditions, CR and CR+EX produced equgy efedicits; and thus equal losses in
body weight, subcutaneous fat cell size and subcutaneous, visceraeafat ktores by MRI. No changes were
obsered in intramyocellular lipid, but CR+EX led to slightly greater prestgom of lean body mass at
3-months, and greater impmnents in fitness and insulin sensitivity at 3- and 6-months. Similar results were
produced from the CALERIE study conducted at Washingtoreisity where participants were randomised to
either 20% CR or a 20% increase in physical activity alone.

We dso observed that energy expenditure in the 24-hour chandseraduced more than predicted based
on the loss of mass in both CR and CR+EX indicating metabolic adaptation, but there was no change in
spontaneous physical adty. Total daily energy expenditureas reduced only in CR, and was greater thas w
accounted for based on the decrease in sedentary engrgydéure. This suggests that the CR group also
reduced daily actity. This result is found follwing prolonged CR in moms, although CR rodents that are
given access to a running wheekeecise more tharad-libitum fed animals. W dso observed that CR and
CR+EX produced similar increases in mitochondrial biogenesis and SKpFdssion in muscle and egdent
reductions in DM damage, although functional changes in mitochondria were not observed. Intereatingly
recently completed study that wevkaomnducted of high fat v@erfeeding also produced an increase in
mitochondrial biogenesis, despite induction of insulin resistance, lending support to the growing body of
evidence that suggests that mitochondrial dysfunction may be a consequence rather than a cause of insulil
resistance.

So, should we promote dieting oteecise? This probably depends on whether the goal is weight loss or
maximal impraement in health. Without close dietary ankereise support, xercise alone is unlikely to
produce much weight loss. Wever, dieting alone reduces sedentary giyeexpenditure and physical adty
which will promote weight rgain over time. We have shovn that the combination of CR+EX ments
reductions in total energy expenditure, and may also provide slightly greater health benefits than dieting alone.
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