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Aerobic exercise and neurogenesis - the creation of new neurons.
We all know exercise is good for us, it can help alleviate depression, and so on. But there's more. Scientists now know that our brains are pliable, have "plasticity" and continue to create new neurons. 

How can we help Nature in this process of creating new neurons? Crossword puzzles? Chess?  Sudoku?
It turns out that physical activity, more specifically aerobic exercise is one of the best ways to increase the rate of production of new neurons! Scientists like to refer to this as "exercise-induced neurogenesis". Aerobic exercise increases blood flow to the brain, speeds up the brain’s production of serotonin, which can, in turn, allow for the creation of new neurons! One of several studies that demonstrated "exercise-induced neurogenesis" was performed by Dr. Fred H. Gage and can be found on Pubmedcentral (1). 

Need I emphasize the significance of this finding for everyone? This discovery, that our brains are plastic and capable of re-generating new neurons, throughout adult life and even into advanced age, is no small matter!

In the late nineties, Salk Institute neuroscientist Dr. Fred H. Gage and his colleagues examined brain samples from mice subjected to maze tests. Scientists had long held the view that animal and human brains were static: after a brief period of growth early in life, the brain could no longer develop or regenerate itself. The available pool of neurons was believed to be fixed almost from birth. Over the years, as the neurons died through aging, mental function declined gradually. The damage done to the brain through aging couldn’t be avoided or repaired.

Gage’s mice disproved this notion. Before being euthanized, Dr. Gage's mice had been injected with a chemical compound which incorporates itself only into cells which actively divide. During autopsy, any actively dividing cells could be identified with the use of a dye. Gage and his team assumed that they would not find such cells in the brain tissue of the mice, but to their surprise, they did. Up until the time of death, the mice were creating new neurons. Their brains were re-generating themselves.

Although all of the mice showed evidence of neurogenesis, the brains belonging to the mice which had been actively involved with the running wheels in particular showed a much higher rate of neurogenesis. These physically active mice were producing 2 to 3 times as many new neurons as the mice that did not exercise.

Dr. Gage set out to find out whether neurogenesis also happens in the human brain. He and his colleagues had obtained brain tissue from deceased cancer patients who had donated their bodies to research. While still alive, these people had been injected with the same chemical compound used on Gage’s mice. When Dr. Gage dyed the brain samples, he again saw evidence of growth of new neurons. Like the mice, the human brains showed evidence of neurogenesis.

Gage’s discovery caused a sensation in the field of neuroscience. Scientists have since then been discovering more evidence that the human brain is not only capable of re-generating itself but that exercise speeds up this process.

Interestingly enough, it was also discovered that exercise is even more beneficial, in terms of neurogenesis, when performed in groups. Scientists found (2) that exercising with others promotes more neurogenesis than exercising alone.

One note about the intensity of the exercise: it's important to point out that the brain seems to benefit more from moderate exercise, whereas exercise which is too intense can actually decrease neurogenesis! : Moderate exercise does a better job at keeping the body healthy than exercise which is too intense and exhausts the body.

In view of these findings, and considering the state of our education system where our children are often forced to regurgitate stale data for hours on end sitting at their classroom desks, without recess in some cases, some of the neuroscientists studying the effects of aerobic exercise on neurogenesis are calling for the reform of our current school system and the establishment of a new education system where the children's day would consist of 6 hours of physical activity punctuated by sporadic periods of learning! Now that is a concept!
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