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Mini Review

The central nervous system is normally considered a tissue 
with low ability to regenerate, as in adult patients injuries to 
the central nervous system display a low capacity to heal and 
restore function. However, it might be that evolution has led 
to the establishment of a nutritional state mediated neural 
regeneration “program” that can be activated using diets to 
help the recovery in patients with nerve and brain damage. As 
the animals we are, the most important we do short-term is to 
eat. Without eating at regular intervals, we will loose weight, 
our health will deteriorate and we will in the end perish. Thus, 
one has to ask oneself, what would have happened through our 
evolutionary history, going all the way back to the first ancestral 
multi-cellular organisms that had a central nervous system, when 
there was an injury to the central nervous system; such injuries 
would all have led to a period of starvation or low-calorie intake. 
Thus, it is likely that a cellular nerve-regeneration program, if 
it exists, will be induced by starvation or reduced food intake.  
Indeed, it could, even in periods of low-calorie intake, without 
damage to the central nervous system, be beneficial to “invest” in 
improved central nervous system functions, as it is likely to lead 
to improved food-intake, especially if food is limiting.

Interestingly, studies on mice using calorie restriction diets 
have shown that such diets alleviate age-related decrease in 
neural progenitor cell division in aging individuals [1]. It is 
important to note that in these studies there were not detected 
more newly divided nerve-cells. However, here it is important, 
to note that these mice were given diets with reduced calories 
over longer periods. Thus, the diets were low-calorie diets, 
but not diets that would correspond to a starvation situation. 
Also, just the presence of neural progenitor cells suggests an 
improved ability to recover in the case of damage to the central 
nerve=system, showing that even such a diet have beneficial 
effects on brain functions.

Importantly, starvation or low-calorie diets might not 
only have a positive effect on nerve-regeneration, but also on 
the metabolic and functional states of the nerve-cells: Firstly, 
type-two diabetes has recently been proposed to be caused 
by cells protecting themselves against the damaging effects of 
inter-cellular high-glucose levels; or put a different manner 
type-two diabetes is due to silencing of genes involved in the 
uptake and metabolism of glucose [2].  Here it is important to 
note, that glucose is the main energy source of the nerve-cells; 
even more so than other tissues. Interestingly, diabetes has also 
been associated with a greater incidence of dementia, and one 
possibility is that in this tissue, silencing of genes involved in 
uptake and metabolism of glucose might be directly be related 
to the progression of dementia [3]. Importantly, several studies 
suggest that low-calorie diets can be employed to revert type II 
diabetes patients blood-sugar levels to normal [4,5], potentially 
by resetting the transcriptional program of the genes involved 
in the uptake and metabolism of glucose [2]. Thus, in this 
connection, it is worth mentioning that in doing so these low-
calorie diets might also prevent the mental decline associated 
with diabetes. 

Secondly, there is the issue of Alzheimer. Alzheimer is 
another type of dementia-causing disease that is due to the 
aggregation and accumulation of a phosphorylated version of a 
microtubule-associated protein called tau [6]. Here aggregation 
of tau might act like blood clothing to prevent loss of cytoplasm 
when axons on nerve-cells get sheered [7]. It is known that 
low-calorie diets also lead to intra-cellular auto-phagotization 
of proteins, and it is thus possible that these diets also might 
reduce the accumulation of aggregated tau and therefore the risk 
of Alzheimer.

Importantly, it should be noted that very low calorie diets 
are not without risks. Headaches, dizziness, inability to focus, 
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loss of minerals (especially calcium), constipation, loss of 
muscle mass and gallstones have been observed during very-
low-calorie diets. However, with these possible complications in 
mind it might be possibly to safely use very-low-calorie diets for 
prevention of type II diabetes and for the regeneration of nerve-
cell function and numbers.  
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