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The human brain is an exceedinglyixcomplex’organ;and WhileWwe gon! ully'understand it, it is
what we have to use to understandiandinteract'with the'worldaround us. Research is showmg
that there is a very power onnection u-»!@bx:w Nervous system and movement. Exercise

has been shown to facilitate the growth ¢ neurons, paving the way for greater
intelligence. For more on thistopic, | recom nd John Ratey, excellent book, Spark

Please click the link below to watchth vationaltalk'ontheWalue of exercise as presented
Brain Power ana g slides are adapted:

'www.youtube.cor watch?\t-=DsVz~l(Ck066g&ab chamFeI =What|%27vele:s

lovement on’ »vnur» ‘he 101l1o0W
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https://www.youtube.com/watch?v=DsVzKCk066g&ab_channel=WhatI%27veLearned

A sedentary, isolated, under-stimulated, poorly fed lifestyle kills

yvou and this is sadly the norm for America today.

Lifestyle and Risk of
Cognitive Decline & Dementia

* Behaviors ?

» Sedentary

» Poor diet

» Social isolation

» Low cognitive stimulation

X " % R\00D PRESSURE
DANGER
& e




Since 1960 we have become more like sloths.

Change in Occupational Physical Activity 1960 - 2010
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More than just
helping one lose
weight, exercise
improves these
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igh impact running improves learning.
3", Breltenstein C. Mooren FC, Voolker K, Fobker M. Lechtermann A, Krueger K, Fromme A,

ive decline. Since little is known about the nature and the timing of the underlying

§, we probed whether exercise also has immediate beneficial effects on cognition.
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ve. Sin nuo is known about the nature and the umlngof he underly
vn probed whether exercise also has immediate beneficial effects on ¢ -\~ :
ing performance was assessed directly after high impact anaerobic sprints, low |
ﬂ.lnnlng. or a period of rest in 27 healthy subjects in a randomized cross-over de: .
gent variables comprised learning speed as well as immediate (1 week) and lonp-btm
momhc) overall success In acquiring a novel vocabulary. Peripheral levels of brain-derived
4lbb¢f!‘ah()(1 prior to and after the interventions as well as after learning. We found that vocabulary
learning was 20 percent faster after intense physical exercise as compared to the other two ,‘
condmons This condition also elicited the s!ronqu! increases in BONF and catecholamine

bnditions. This condition also elicited the strongest increases in BONF and catecholamine

Is. More sustained BDNF levels during learning after intense exercise were related to bette

hort-term leaming success, whereas absolute dopamine and epinephrine levels were related

intermediate (dopamine) and long-term (epinephrine) retentions of the novel
. Thus, BDNF and two of the catecholamines seem to be mediators by which
arcise improves leamning. p




A summary of the research on the benefits of exercise on the

body and brain.
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HIPPOCAMPAL NEUROGENESIS
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Promote new connections Resistance to injury & death Prevent/slow Alzheimer's
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e Acrobic exercise caused a ~32% increase 1in serum BDNF
in adult human males while serum BDNF decreased 13%

In sedentary control subjects.

BDNF and Exercise
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and strengmmens and protects them
against the natural process of cell

death.  BDNF is good stuffl
...BDNF is a crucial biological link

between thought, emotions and
movement.
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Brain Derived Neurotropic Factor (BDNF)

» Brain-derived neurotrophic factor (BDNF) plays an important role in neuronal survival and growth, serves as a
neurotransmitter modulator, and participates in neuronal plasticity, which is essential for learning and
memory.

» BDNF was first isolated from a pig brain in 1982 by Yves-Alain Barde and Hans Thoenen.

> BDNF acts on certain neurons of the central nervous system and the peripheral nervous
system expressing TrkB, helping to support survival of existing neurons, and encouraging growth
and differentiation of new neurons and synapses.

» In the brain BDNF is active in the hippocampus, cortex, and basal forebrain—areas vital to learning, memory,
and higher thinking. BDNF is also expressed in the retina, kidneys, prostate, motor neurons, and skeletal
muscle, and is also found in saliva.

> BDNF itself is important for long-term memory.[2Zl Although the vast majority of neurons in
the mammalian brain are formed prenatally, parts of the adult brain retain the ability to grow new neurons
from neural stem cells in a process known as neurogenesis. Neurotrophins are proteins that help to stimulate
and control neurogenesis, BDNF being one of the most active.
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Movement grows the brain
and sedentary behavior
shrinks it. Panda bears used
to have bigger brains but
when they settled on
eucalyptus leaves as their
diet, they could just hang in
a tree all day, eat, and not
move much. As a result,
their brain size has gotten
smaller. So, the take-home is
that a body that moves
promotes a healthier brain.
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Exercise increases the big three neurotransmitters
implicated in mood
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Exercise and the Brain Research

In a study done at the University of British Columbia, researchers
found that reqgular aerobic exercise, the kind that gets your heart
and your sweat glands pumping, appears to boost the size of the
hippocampus, the brain area involved in verbal memory and
learning. Resistance training, balance and muscle toning exercises
did not have the same results.

The finding comes at a critical time. Researchers say one new case
of dementia is detected ever%four seconds globally. They estimate
that by the year 2050, more than 115 million people will have
dementia worldwide.

Exercise helps memory and thinking through both direct and
indirect means.

The benefits of exercise come directly from its ability to reduce
insulin resistance, reduce inflammation, and stimulate the release
of growth factors (BDMF) chemicals in the brain that affect the
health of brain cells, the growth of new blood vessels in the brain,
and even the abundance and survival of new brain cells.

EXtd Harvard Health
}&% Publishing

HARVARD MEDICAL SCHOOL



https://www.health.harvard.edu/mind-and-mood/two-types-of-drugs-you-may-want-to-avoid-for-the-sake-of-your-brain

Cortisol and health
— good for us when
we need to be on
guard but very bad
when it hangs
around in or bodies
for too long.




VISCERAL
FAT

ABDOMINAL
MUSCLE

Too much cortisol for too long, cause metabolic syndrome and makes us fat. We gain weight
even when we eat little because it makes the brain think that we are in danger, and we need
to conserve energy in the form of fat.
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Cort-isol%akes the brain less efficient
as it shuts down the prefronta
cortex and activates the limbic
system, most notably the amygdala.
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