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Long-term food restriction prevents aging-associated
sphingolipid turnover dysregulation in the brain
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Abstract

Abnormalities of sphingolipid turnover in the brain during normal aging and age-related
neurclogical disorders were associated with the neurons loss and cognitive malfunction
Calorie restriction (CR) prevented age-related deficits in hippocampal long-term potentiation
and improved cognitive function at old age. In the paper we investigated the ceramide and
sphingomyelin (SM) levels in the brain regions, which are critical for learning and memory of
3- and 24-month-old rats, as well as the correction of sphingolipid turnover in the brain of old
rats, by means of the CR diet and modulators of SM turnover. Using the [methyl-"4C-
choline]SM, the neutral, but not the acid SMase activity has been observed to increase in
both the hippocampus and brain cortex of 24-month-old rats with respect to 3-month-old
animals Age-dependent changes of neutral SMase activities were associated with ceramide
accumulation and SM level drop in the brain structures studied  Treatment of the rats with
the CR diet or N-acetylcysteine (NAC) or a-tocopherol acetate, but not an inhibitor of acid
SMase imipramine, reduced the ceramide content and neutral SMase activity in the
hippocampus of 24-month-old animals with respect to control rats of the same age These
results suggest that redox-sensitive neutral SMase plays important role in SM turnover
dysregulation in both the hippocampus and neocortex at old age and that the CR diet can
prevent the age-dependent accumulation of ceramide mainly via neutral SMase targeting
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