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Non-Primate Studies
Calorie restriction, a practice of reducing calorie intake without 

malnutrition, is probably one of the best ways to slow down aging. 
Studies have shown that calorie restriction could, in fact, increase the 
mean and maximal life span of many species, such as yeast, fish, mice, 
hamsters, and dogs [1]. The underlying mechanism of this “anti-aging” 
effect remains unclear. It is possible that the reduction of body fat, 
reduction in oxidative damage, and improved insulin sensitivity are all 
key contributors to the extended life span in mammals. 

Nonhuman Primate Studies
Although its effect on life span in primates has not yet been 

confirmed, calorie restriction in rhesus monkeys reduced the risk of 
T2DM, cardiovascular diseases, and cancer [2]. The studies, which are 
still currently in progress, reveal that calorie restriction leads to many 
appealing physiological effects, including reduced body fat, slower rate 
of sarcopenia, increased insulin sensitivity and glucose tolerance. Since 
obesity is a predisposing factor of T2DM, it is unclear at the moment if 
the insulin sensitivity and glucose tolerance effect is mainly the results 
of the reduced body fat [3]. 

Human Studies
Many of the beneficial effects of calorie restriction have also been 

reported in humans. Calorie-restricted individuals displayed desirable 
plasma lipid profile, i.e., reduced LDL-cholesterol, reduced total 
cholesterol/HDL ratio, and reduced triglycerides [4,5]. They also had 
improved insulin sensitivity [6]. In addition, epidemiological data show 
that the inhabitants of the Okinawa Island (Japan), who consumed 
1785 kcal/day, had lower mortality rates from coronary heart disease 
and cancer [7]. Okinawa is known for its relatively high percentage of 
centenarians, and it was estimated that they consumed 14% less calorie 
than the mainland Japanese. However, since it was an epidemiologic 
study, other factors could also contribute to the longevity of the 
Okinawans, such as their higher consumption of natural antioxidants 
and/or lower consumption of protein. 

The cancer-protective effect of calorie restriction seems to be 
mediated by IGF-1, as suggested by an elegant rodent study in which 
the inhibition of cancer cell proliferation by calorie restriction could 
be abolished by normalizing the reduced serum GH/IGF-1 level [8]. 
In humans, calorie restriction did not seem to change serum IGF-1 
level, but moderate protein restriction could reduce its level [9]. These 
studies suggest that it may be the reduction of protein, and not calorie 
per se, that is responsible for the anticancer effect in humans [7].

Future Directions
Calorie restriction remains to be one of the best ways to slow 

down aging. Studies using human subjects are challenging due to their 
long duration and strict adherence to calorie intake. As mentioned, 
epidemiologic studies are often informative but not conclusive. Several 
primate studies, which are still in progress, have shown great promise 
so far.

In summary, calorie restriction results in many physiological effects 

that are characteristics of youthful stage, including improved insulin 
sensitivity, improved plasma lipid profile, reduced body adiposity, and 
reduced oxidative damage. Its anticancer effect in humans is probably 
due to the moderate reduction in protein intake as part of the calorie-
restricted regimen. More basic science studies are certainly needed to 
dissect the underlying mechanisms of the “anti-aging” effect of calorie 
restriction. Our hope is that a better health can be achieved from these 
studies.
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