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Can we put brakes on aging? 
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The dramatic increase in average life expectancy has led to a rapid 

rise in aging population that has created a substantial burden in 

disease incidence and health-care costs. Age is an independent risk 

factor for several chronic diseases including cancer, type II diabetes, 

atherosclerosis, hypertension, stroke and neurodegenerative dis-

eases. Caloric restriction (CR) is a long-established paradigm which 

extends longevity and delays development of age-related chronic 

diseases. CR works through multiple signaling pathways that regulate 

growth, metabolism, oxidative stress responses, inflammation, 

autophagy and proteostasis to modulate the aging process. However, 

it is not likely that humans will have the willpower to strictly adhere to 

CR regiment. Therefore, research has focused on finding CR 

mimetics that mimic the biochemical and physiological effects of CR 

without significantly reducing food intake. Ghrelin is a hunger-

inducing gut peptide, and the interoceptive cues caused by ghrelin 

are likely similar to those produced by CR. In this long-term treatment 

study, we tested the novel hypothesis that a ghrelin agonist increases 

longevity, attenuates age-related behavioral and cognitive decline, 

and also changes energy metabolism and glucose tolerance in aged 

C57BL/6J mice and that these changes involve interoceptive cues, 

rather than reduced energy intake per se. Lifetime ghrelin agonist 

treatment increased longevity in pair-fed male mice, improved 

cognition at 12 and 24 months of age and improved glucose 

tolerance, without changing body composition. In female mice ghrelin 

agonist treatment improved glucose tolerance in ghrelin agonist 

treatment groups to compare with the control groups. There was 

significant (p < 0.0001) increase in energy efficiency in ghrelin-treated 

animals. Cognition was improved (p < 0.04) in ovariectomized (OVX) 

ghrelin-treated group to compare with OVX control, but did not 

significantly influence the cognitive outcome of 12-month-old intact 

mice. Insulin signaling was improved in hippocampus, and 

inflammation was attenuated in white matter and hypothalamus in 

ghrelin agonist-treated mice. In conclusion, “hunger” without caloric 

restriction has cognitive and glucose-handling benefits similar to 

caloric restriction, without the potential problem of weight loss in 

aging individuals. 
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