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For more than a century, medical science firmly believed that our brain could not
repair itself and that we were born with all the brain cells we would ever have.
That belief has changed. Over the last 20 years, research has shown that
neurogenesis, the creation of new brain cells, actually occurs in the adult human.
Currently, work is shifting to find out where neurogenesis happens, how it
happens, why it happens, and, more importantly, how it might help the brain
heal itself.

We've been taught for generations that the adult brain doesn't create new brain cells. The cells you
have at birth are about all you'll ever have, and a neuron lost is lost forever. Now, medical science
has learned a different lesson.

Research over the last decade has produced growing evidence that the adult
human brain creates new neurons, a process known as neurogenesis. Recent
findings show that many of these new neurons survive and integrate themselves
into the working brain, suggesting the potential for a self-healing brain. If
researchers can harness and enhance neurogenesis, it could lead to improved
treatments for many disorders, diseases, or damage -- from Alzheimer's and
epilepsy to stroke and traumatic brain injury -- and it can help keep our minds
and memories sharp.

Already research has:

o Identified areas of the brain where neurogenesis is evident.
e Discovered the processes that may promote or inhibit neurogenesis.
e Offered a glimpse of how new neurons may assimilate into the working brain.

What began with the song of a small bird has changed an entire paradigm in
neuroscience. About 20 years ago, research on the ability of adult songbirds to
learn new songs showed that their brains created new cells and that these
neurons helped them form memories of the new songs. This opened up debate
on whether the same process occurred in humans. Subsequent research
confirmed human neurogenesis, and now questions revolve around the extent
that neurogenesis occurs, where it occurs, and the function new neurons perform



in the working brain.

In order to understand neurogenesis better, it helps to understand that not all
new neurons live very long after birth. In fact, more die than survive, which may
be one reason it took so long for researchers to recognize neurogenesis in the
adult brain.

7o live and become part of the working brain, a new neuron needs not only
support from neighboring glial cells and nutrients from blood, but also, and more
important, connections with other neurons. Without these connections, neurons
wither and die. (Learning must occur)

Research to date suggests that the most active area of neurogenesis is the
hippocampus, a region deep within the brain involved in learning and memory.
Research has shown that thousands of new cells are produced in the
hippocampus each day, although many die within weeks of their birth.

Recent animal studies have shown a correlation between learning and new
neurons surviving in the hippocampus. After teaching rodents a variety of tasks
that engaged a range of brain areas, scientists found that, generally, the more
the animal learned, the more neurons survived in the hippocampus. Cells that
were born before the learning experience were more likely to survive to become
neurons, but only if the animals actually learned. The increase in survival
occurred with tasks that depended on the hippocampus as well as those that
required significant effort to learn.

Everybody knows that exercise is good for your heart, but in recent years,
compelling evidence has shown that exercise is also good for your brain.
Experiments have found that mice that used a running wheel had about twice as
many new hippocampal neurons as mice that didn't exercise. Learning may still
be necessary to preserve them, however.

Other research has found that beta-endorphin, a mood-elevating chemical
produced by the hypothalamus and the pituitary gland, may play a role in the
effects of exercise on the brain. Mice producing beta-endorphin and exercising
showed an increase in the hippocampus in both the humber of newborn cells and
the rate at which those cells survived. However, mice that could not produce
beta-endorphin but were still allowed to exercise showed no change in
neurogenesis.

Recent experiments using antidepressant therapy found that it stimulates



neurogenesis in adult animals. On the other hand, stress seems to work against
the production of new cells.

A key question for researchers now is what do these new neurons do once they
survive and become part of the working brain. Do they merely replace old
neurons, or do they form entirely new circuits? Are they responsible for new
memories? Some very recent studies suggest that the strength of a memory can
relate to how many new neurons remain in the brain after learning. These new
insights are opening up many exciting avenues of research for scientists as they
increase their understanding of how our brains work.

Although scientists still debate the extent and purpose of neurogenesis in the adult brain, research
has identified certain areas of the brain where it is most evident. These areas include the
hippocampus, caudate nucleus, and olfactory bulb.
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