BRAIN HEALTH BOOSTED BY EXERCISE:

TRUE OR FALSE?

By Robert Rudelic BS, NMT, MES, and Ruth Buczyski PhD

“Exercise is good for your brain.” You’ve probably heard that before right?

But what kind of exercise is best? Should you do some light jogging, or lift weights? What effect
do different kinds of exercises have on your brain?

Led by graduate student Lindsay Nagamatsu, a team of researchers at the University of British
Columbia tried to solve the problem.

They recruited 86 women with mild cognitive impairment between 70 and 80 years old, all of
whom lived in housing communities. The women were randomly assigned to three different
exercise programs: one group did twice-weekly resistance training, another did twice-weekly
aerobic training, and the control group did twice-weekly balance and tone training.

The exercise programs lasted 6 months. At the beginning and the end of the program,
researchers gave the women three short tests to measure their cognitive performance, balance
and mobility, and cardiovascular capacity.

To measure brain plasticity, researchers performed fMRI scans of 22 of the women.
How did their results pan out? Well, both treatment groups saw benefits, but on different scales.

The women who did resistance training significantly improved their attention and associative
memory compared to the control. They also showed functional changes in three regions of the
cortex — right lingual, occipital-fusiform gyri, and right frontal pole.

I'd expect that any exercise is good for the brain on some level, and there’s lots of evidence that
aerobic training helps the brain. But according to this study, resistance training might also be an
effective brain booster.



It is important to note, however, that this study focused on a vulnerable population — older adults
who already had a high risk of dementia. So we have to be careful about generalizing its results
to other populations. In the future, I'd like to see studies that address the effect of various types

of exercise with a wider audience.

A quick internet search will tell you that exercise improves blood flow and memory; it stimulates
chemical changes in the brain that enhance learning, mood and thinking. Exercise reduces the
odds of developing heart disease, stroke, and diabetes. Exercise changes the brain in ways that
protect memory and thinking skills.

An article published in Brain Facts states the following;

Boost your brainpower. Train your brain. These days it's hard not to become distracted by ads
for the latest program that promises to help you learn faster and hold onto memories longer.

Run for your life! Regular aerobic exercise has been associated with increased cognitive
abilities, including benefits to learning and memory.

But, even as scientists continue to explore the effects of various brain-training programs, a
wealth of evidence makes one thing quite clear: physical exercise benefits the brain. Over a
decade of research in animals and people shows that engaging in regular aerobic activity leads
to changes in the brain associated with improved cognition.

Exercise increases birth of new nerve cells.




One of the earliest clues about exercise-induced changes in the brain came in the late 1990s,
when a group of scientists decided to compare the brains of mice given unlimited access to an
exercise wheel (runners) to those of mice without exercise wheels in their cages (non-runners).

Compared with the non-runners, the researchers discovered that physically fit mice had double
the number of new nerve cells in a region of the hippocampus — an area of the brain involved in
learning and memory. When the scientists later taught the runners and non-runners to navigate
a water maze, they found the runners learned the task faster than the non-runners and took a
more direct route to the maze end.

Fred Gage, a neuroscientist at the Salk Institute for Biological Studies who led both studies,
explained that the researchers were "very surprised" to find that the physical activity of a mouse
"affects the number of new brain cells and impacts its ability to remember things." At the time,
scientists largely agreed the brain affects behavior. Gage's studies suggested the opposite was
also true.

Exercising monkeys learn faster.

Rodents are avid runners. In fact, with access to the exercise wheel, they will run for hours,
racking up several miles each day. Since most people don't put in the hours or mileage running
that rodents do, some scientists began to ask: Are long hours of aerobic activity required to see
the positive effects of exercise on the brain, or might a more moderate exercise routine do the
trick?

To test whether moderate exercise changes the brain, Judy Cameron, a neuroscientist at the
University of Pittsburgh, trained a group of middle-aged and older monkeys to run on a treadmill
for one hour each day, five days per week for five months — a running regimen similar to that
recommended for average, middle-aged adults. As the one group of monkeys ran, a second
group of monkeys sat on the treadmills. Over the course of the study the researchers evaluated
the monkeys' ability to learn new things.

Regardless of the age of the monkeys, Cameron's group discovered that the monkeys on the
running regimen learned new things twice as fast as the sedentary animals.

"We were excited to see that the same moderate level of exercise that is recommended for
middle-aged people is able to improve how the brain works in monkeys — increasing alertness,
attentiveness, and leading to faster learning," Cameron says.



According to Cameron, it's possible that the cognitive improvements associated with exercise
are the result of increased blood flow to the brain. The greater the blood flow, the faster oxygen
and other important nutrients can reach nerve cells.

When Cameron's group compared the brains of the monkeys that ran to the brains of sedentary
animals they found that the older runners developed more brain blood vessels. However, when
the scientists examined the brains of older runners that stopped exercising for three months,
they found that the older runners had no more brain blood vessels than their sedentary
counterparts.

"These findings suggest that it's important to keep exercising to retain the benefits of exercise,"
Cameron says.

Brain benefits across lifespan.

Studies of animals and people show an association between physical activity and improved
cognitive performance across the lifespan, says Art Kramer, who studies how fitness can
change the aging brain at the University of lllinois at Urbana-Champaign. According to recent
human studies, even people who hold off on regular aerobic activity until later in life may still be
able to gain from exercise in their senior years.

As people get older, it is natural for some regions of the brain to begin to shrink. For instance,
studies show the hippocampus shrinks one to two percent annually in people without dementia
— a loss that is associated with an increased risk for developing cognitive difficulties. Curious
about whether exercise could help slow or reverse these changes, Kramer and his colleagues
recruited a group of healthy, sedentary adults from ages 55 to 80 to participate in a yearlong
exercise program.

These adults were divided into two teams — one spent their time walking for 40 minutes three
days per week while the other performed a variety of strength and balance exercises during this
time. At the start, middle, and completion of the study, the researchers used magnetic
resonance imaging (MRI) to measure the volume of the hippocampus.

The size of the hippocampus increased by 2 percent on average in the adults that completed
the walking regimen and memory improved. In contrast, the participants who completed a
yearlong balance and strength training program experienced a 1 percent decrease in the
volume of the hippocampus.



"These findings suggest that brain and cognitive health can benefit from very modest increases
in exercise and physical activity," Kramer says. "It's never too late to reap the benefits of
exercise."
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