
Exercise: Perfect Elixer to Keep 
the Brain Young

By John Ratey, MD

Associate Clinical Professor of Psychiatry

Harvard Medical School



Objectives of the Presentation

 The participant will be able to describe how using our 
brain cells promotes the growth and maintenance of 
our brain cells.

 The participant will be able to recall how movement 
affects your brain systems, makes for the best 
environment for growth which is the way the brain 
learns, and how movement is key to creating new 
brain cells. This will allow the participant to motivate 
patients to move.

 The participant will be able to guide patients to 
integrate exercise into their daily lives.



www.JohnRatey.com

http://sparklinglife.org

John RateyMD on 

FACEBOOK

http://www.JohnRatey.com




NEUROPLASTICITY KEY TO 
POSITIVE PSYCHOLOGY



BDNF

BDNF is  a THE MOTHER OF ALL 
BRAIN GROWTH FACTORS which 
regulate the survival, growth & 
differentiation of neurons during 
development and is vital to continue 
our Brain’s job of Adapting to the 
world- LEARNING .

BDNF functions to translate activity 
into synaptic & nerve plasticity in the 
adult animal.

BDNF is MIRACLE GRO for the brain 
and is Evolution’s great gift to us that 
is made when we use our brain cells.

BDNF is an anti-depressant, anti-toxic 
stress factor and correlates with 
intelligence and memory.









Our early ancestors predominately consisted of hunter-gatherer types ensuring the 
“Running Man” as a standard of fitness for their survival.  If you did not run, you 
did not eat. Individuals who could out-run & out-plan their peers would survive

HUNTER  GATHERERS





WE USE MORE BRAIN CELLS WHEN WE MOVE THAN IN 

ANY OTHER HUMAN ACTIVITY!!!!!!!





Sitting Time and Mortality From All Causes,  Cardiovascular Disease & Cancer

Sitting independent association with mortality beyond that explained by PA levels.

Independent of Physical Activity…There is a dose response association
between sitting and mortality from all causes and cardio vascular disease

In addition the promotion of physical activity and healthy weight…. “ 
physicians should discourage sitting for a extended periods”

High amounts of sitting can not be compensated for with occasional Physical Activity, even if 
the amount exceeds the current Physical Activity recommendations. 

Sitting and mortality highest among  obese subjects

Katzmarzyk, Church, Craig, Bouchard Medicine & Science in Sports & Exercise  Sitting and Mortality 2009



Type 2 diabetes mellitus is associated with brain atrophy and hypometabolism in the ADNI cohort. Li 

W, Risacher SL, Huang E, Saykin AJ; Alzheimer’s Disease Neuroimaging Initiative.  Neurology. 2016 

Jul 6. 

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/27385744




The Board Meeting of the 
Future   Breakthough Ideas 
for 2008

Harvard Business Review 
February 2008

Breakthrough Ideas for 2008  Harvard Business Review February 2008





Evolved out of NEED. Conserve

They drive us to load up on and

Because tomorrow we will have to  



Obesity at 50 increase risk for ALZ

FTO genotype and aging: pleiotropic longitudinal effects on adiposity, brain function, impulsivity and diet.

Chuang YF, Tanaka T, Beason-Held LL, An Y, Terracciano A, Sutin AR, Kraut M, Singleton AB, Resnick SM, 

Thambisetty M. Mol Psychiatry. 2015 Feb;20(1):133-39

Every 

step up 

on the 

BMI chart 

predicted 

that when 

Alzheimer

’s 

eventually 

struck, it 

would be 

6½ 

months 

sooner. 

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/24863145


 FEAST OR FAMINE

 Genes drive us  to eat the 
highest calorie foods

 Genes Drive us  to relax 
when we can but also 
selected “endurance 
predators”. We had to move 
10-12 miles/day on average 
and the evolutionary victor 
was the fittest and best 
planner

 TODAY we need to artificially 
create challenges to meet 
the demands of our genes



MAYO CLINIC

 OVER 1600 SCIENTIFIC PAPERS REVIEWED

 SHOWED THAT EXERCISE IMPROVES BRAIN

 PREVENT COGNITIVE DECLINE

 LESSENS THREAT OF ALZHEIMER’S

 IMPROVES TEST SCORES AT ANY AGE

 ALSO IMPROVES MOOD, ENERGY, MOTIVATION

 VIDEO AT:  

https://www.youtube.com/watch?v=T9ybd9KEAJI

Physical exercise as a preventive or disease-modifying treatment of dementia and 

brain aging. Ahlskog JE, Geda YE, Graff-Radford NR, Petersen RC.  Mayo Clin Proc. 

2011 Sep;86(9):876-84. doi: 10.4065/mcp.2011.0252. Review.

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/21878600


Treating Parkinson’s with Exercise

A 2014 randomized study of Parkinson’s patients at the University 

of Iowa, led by researcher Ergun Uc, found that walking three 

times a week for 45 minutes for six months improved patients’ 

mood and Parkinsonian movement symptoms; the exercise also 

decreased their fatigue. Though the patients were on anti-

Parkinson’s medication, the improvements could not be attributed 

to medication alone.

Norman Doidge’s Book-- The Brain’s Way of Healing   Walking off 

Parkinson’s_ 

Boot Camp for Parkinson’s Patients:  

http://www.delaythedisease.com/

Phase I/II randomized trial of aerobic exercise in Parkinson disease in a community setting. Uc EY, Doerschug KC, 

Magnotta V, Dawson JD, Thomsen TR, Kline JN, Rizzo M, Newman SR, Mehta S, Grabowski TJ, Bruss J, Blanchette DR, 

Anderson SW, Voss MW, Kramer AF, Darling WG.

Neurology. 2014 Jul 29;83(5):413-25.

http://now.uiowa.edu/2014/07/walking-may-help-patients-parkinsons-disease
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/24991037


Exercise can keep you from 

losing your mind

Ahlskog JE, Geda YE, Graff-Radford NR, Petersen RC.  Physical exercise as a preventive or disease-modifying treatment of dementia and brain aging.

Mayo Clin Proc. 2011 Sep;86(9):876-84.

WALKING SPEED A VITAL SIGN

Speed of how we walk indicates a lot about our 

brains and our future health

1.Improves cognition – the faster the better

2.Improves brain volume

3.Protects against metabolic syndrome-

powerful effect

4.Predicts future health status

5.Walking off Parkinson’s: 

http://www.ncbi.nlm.nih.gov.ezp-prod1.hul.harvard.edu/pubmed/21878600




EXERCISE REDUCES  DEMENTIA RISK 

 All 1740 participants in this cohort 
study were 65 years or older and 
were cognitively intact at baseline. 

 Over 6.2 years, the rate of dementia 
was 13.0 per 1000 person years in 
those who exercised 3 or more times 
per week and 19.7 per 1000 person-
years in those who exercised less 
than 3 times per week.

 A 32% reduction in risk for dementia 
in exercisers

 Especially in those who began study 
with poor physical function at the 
outset of the study

Larson EB, Wang L, Bowen JD, McCormick WC, Teri L, Crane P, Kukull W. Exercise is associated with reduced 

risk for incident dementia among persons 65 years of age and older. Ann Intern Med. 2006 Jan 17;144(2):73-81.

A  32% Reduction in Risk of 

Dementia in Exercisers



This is what keeps our brain alive, growing, 

adapting, learning.   Not eroded.

Inflammation, 

disuse

The enemies

As we age, exercise 

behavior (nurture) 

appears to play a 

significant role in 

how our given 

genetic biology 

(nature) plays out!!



THE NUNS OF MANKATO

 CONSTANT CHALLENGE IS 

THE KEY

 SISTER BERNADETTE DIED 

OF MI AT 85 YRS.

 HAD 2 COPIES OF ALZHEIMER 

GENE AND STAGE 6 OF 6 ON 

POST

 Her performance on the annual 

cognitive tests at ages 81, 83, 

and 84 years, however, showed 

a remarkably different picture. 

She scored very high on each 

examination, showing no mental 

deterioration

 HIKER AND JEOPARDY WHIZ, 

WORKED AS RECEPTIONIST.



Leading cause of death for Americans over age of 65: 
Hearth Disease
Cancer
Stroke
Diabetes

1.8 million seniors emergency room yearly for broken hip

Hip Fractures devastating – Pivotal weight bearing joint 
reduce activity level.  20% of older adults who break a hip 
die within a year. 

Dire need to move to stress the 

muscles and bones to support 

us.  We are all going to age but 

we need not fall apart.





Arnold School of Public Health
Office for the Study of Aging

What kind of exercise?  How much?



How Far Do I have to Run Today? 



Exercise & Learning  
The JACK Effect



NO RECESS



The Prefrontal Cortex

Major Role in Executive Function

http://www.driesen.com/prefrontal_cortex.htm

 EXERCISE particularly affects 
our Executive Function

 Planning

 Organization

 Initiate or delay a response

 Consequence evaluation

 Learning from mistakes

 Maintain the focus 

 Working Memory

 Dysfunction in these areas leads 
to disruption in the organization 
and control of behavior







 
2001 Grade 7 SAT 9 and Physical Fitness Scores 
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Reading Mathematics 

 
2001 Grade 5 SAT 9 and Physical Fitness Scores 
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Reading Mathematics 

 
Grade 9 SAT 9 and Physical Fitness Scores 
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Reading Mathematics 

California Department of Education Study December 10, 2002

The height of each bar shows the average (median) SAT-9 national 

percentile rank of those students with a particular fitness score.

The test that was used, Fitnessgram, uses criterion-referenced 

standards to evaluate fitness.  These standards represent a level of 

fitness that offers some degree of protection against diseases that 

result from sedentary living.  Achievement of the fitness standards is 

based upon a test score falling in the Healthy Fitness Zone (HFZ).  

Each of the six tasks measures a different aspect of fitness, and the 

HFZ represent minimal levels of satisfactory achievement on the 

tasks. THE X-AXIS IS THE NUMBER OF FITNESS STANDARD 

REACHED BY EACH INDIVIDUAL.

Higher academic achievement is associated with higher levels of 

fitness in grade 5,7,9. The relationship between academic 

achievement and fitness in grade 5,7,9  was greater in 

mathematics than in reading, particularly at high fitness levels.

http://pe4life.org/research.php



Role of pa in diabetes management and prevention
Hayes, Kriska

Pa lifestyle plays vital role in both 
Magagement of type I diabetes
Prevention and management of type 2 diabetes 
PA weight lose and  weight management
Improves insulin/glucose profile for people w pre diabetes, 
glycemic control w people type 2 diabetes, and qualtiy of life for 
everyone

Type 2 diabetes – pa reduces risk of cardiovascularall cause 
mortality





ZOLOFT VS EXERCISE

at 4 Months

Figure 3. Observed mean depression scores before and after treatment. All changes from 

pretreatment to posttreatment were statistically significant (P<.001 for all). The treatment groups 

did not differ on baseline or posttreatment levels of depression. Error bars represent SEs. HAM-D 

indicates Hamilton Rating Scale for Depression; BDI, Beck Depression Inventory. 

From: Blumenthal: Arch Intern Med, Volume 159(19).October 25, 1999.2349-2356



EXERCISING RATS MAKE 

MORE  GABA CELLS IN 

HIPPOCAMPUS-

MORE RESISTANT TO 

THREATS – IMMEDIATE

AND LONGER TERM

STRESSORS HAVE TO BE 

MORE THREATENING

6 WEEKS OF RUNNING VS 

CONTROL

Physical exercise prevents stress-induced activation of granule neurons 

and enhances local inhibitory mechanisms in the dentate gyrus.

Schoenfeld TJ, Rada P, Pieruzzini PR, Hsueh B, Gould E.  J Neurosci. 

2013 May 1;33(18):7770-7. doi: 10.1523/JNEUROSCI.5352-12.2013.

http://www.ncbi.nlm.nih.gov.ezp-prod1.hul.harvard.edu/pubmed/23637169






Neurochemistry

Obsessions & 
Compulsions

Memory

Concentration

Alertness

Energy

Pleasure

Reward

Motivation/Drive

Dopamine

SerotoninNorepinephrine

Mood

Cognitive Function

Attention
Appetite

Sex

Aggression

Anxiety

Impulse

Irritability



N  O  R  E  P  I  N  E  P  H  R  I  N  E 



D  O  P  A  M  I  N  E

REWARD, LEARNING, MOTIVATION, ADDICTION, ATTENTION, 

MOVEMENT



S  E  R  O  T  O  N  I  N



More GABA puts the breaks on!

522 papers mostly in last 10 

years on the effect of 

exercise on GABA levels to 

act as a regulator on the 

brain getting too 

overwhelmed.  

Brings about equilibrium and 

protection of cells and 

circuits.



Repair and Recovery: Stress then Growth

Basement membrane

-smooth muscle actin

Regulation of
inflammation

Wound
healing

Block Pain      Signals
Help repair process begin

Endorphins Endocannabinoid

HGF IGF NGF EGF FGF2

IL6

IL8

Chemokines

PGE

NF-kB

Cox-2
VEGF

Growth factors/
Cytokines

1. IGF-2
2. IL-6
3. IL-8
4. TGF-
5. PDGF

Angiogenesis

1. Cox-2
2. NO synthase
3. VEGF
4. VEGF-R
5. Endothelin1,2

PGC-1a  to FNDC5 

gene to BDNF



= Endorphins

= Endocannabinoids







BDNF = Miracle-Gro



Cotman CW, Berchtold NC, Christie LA.Exercise builds brain health: key roles of growth factor cascades and inflammation. 
Trends Neurosci. 2007 Sep;30(9):464-72.

EXERCISE HAS AN EFFECT TO INCREASE LIFE FORCES IN MANY WAYS:
1.  SYNAPTIC PLASTICITY
2.  NEUROGENESIS
3.  COLLATERAL CIRCULATION, 
4.  Also  IMPROVES HBP, DIABETES, OBESITY, OTHER RISK FACTORS





Einstein’s quotes

"Life is like riding a 
bicycle. To keep 
your balance you 

must keep moving."

"I thought of that 
while riding my 

bicycle."
(on the theory of 

relativity)



Yoga and Aging

Following 8 weeks of yoga practice, participants in the yoga 

intervention group showed significantly improved performance on 

the executive function measures of working memory capacity and 

efficiency of mental set shifting and flexibility compared with their 

stretching-strengthening counterparts. Although the underlying 

mechanisms need to be investigated,  

The effects of an 8-week Hatha yoga intervention on executive function in older adults.

Gothe NP, Kramer AF, McAuley E.

J Gerontol A Biol Sci Med Sci. 2014 Sep;69(9):1109-16.

Age-related changes in cardiovascular system, 

autonomic functions, and levels of BDNF of healthy 

active males: role of yogic practice.   Pal R1, Singh SN, 

Chatterjee A, Saha M. Age (Dordr). 2014;36(4):9683. doi: 

10.1007/s11357-014-9683-7. Epub 2014 Jul 11.

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/25024234
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/?term=Pal R[Author]&cauthor=true&cauthor_uid=25012275
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/?term=Singh SN[Author]&cauthor=true&cauthor_uid=25012275
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/?term=Chatterjee A[Author]&cauthor=true&cauthor_uid=25012275
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/?term=Saha M[Author]&cauthor=true&cauthor_uid=25012275
http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/25012275


Even 15 minutes a day to live longer

 But – even 15 minutes a day of intense exercise will 

cut your risk of dying by 22% if you are exercising over 

60.  In other words you will be alive longer

 This is looking at a meta study looking at over 122,000 

subjects for at least a 10 year period

 The more intense the exercise the better.

 We know that even getting the recommended dose of 

150 min/week will keep you from getting depressed, 

help with cravings, stress, and anxiety.  In a word, you 

will be in a better state of psychological well-being.

Even a low-dose of moderate-to-vigorous physical activity reduces mortality by 22% in adults aged ≥60 years: a systematic review

and meta-analysis. Hupin D, Roche F, Gremeaux V, Chatard JC, Oriol M, Gaspoz JM, Barthélémy JC, Edouard P.  Br J Sports 

Med. 2015 Oct;49(19):1262-7. 

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/26238869


Walking and Creating

Oppezzo M, Schwartz DL. Give your ideas some legs: the positive effect of walking on creative thinking. J Exp Psychol Learn Mem 

Cogn. 2014 Jul;40(4):1142-52.

Of the students tested for creativity while walking, 100 percent came up with more creative ideas in one experiment, while 95

percent, 88 percent and 81 percent of the walker groups in the other experiments had more creative responses compared with 

when they were sitting. 

http://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/24749966


What to do at the Office

 Stand 

 Walk to colleague, don’t email or text- connect

 HINDU SQUATS 

 WALK THE STAIRS FOR COFFEE BREAK

 WALL SIT

 LUNGES

 PLANKS



What should I do

 For substantial health benefits, adults should do at least 150 

minutes (2 hours and 30 minutes) a week of moderate-

intensity, or 75 minutes (1 hour and 15 minutes) a week of 

vigorous-intensity aerobic physical activity, or an equivalent 

combination of moderate- and vigorous intensity aerobic 

activity. Aerobic activity should be performed in episodes of 

at least 10 minutes, and preferably, it should be spread 

throughout the week.

 7 Minute Exercise-

 TABATA- HIIT- High Intensity Interval Training



More Doctors Are Prescribing Exercise Instead of 

Medication

FROM FACEBOOK- JOHNRATEYMD
By rodrique ngowi, associated press

BOSTON — Mar 15, 2016, 7:51 AM ET



Motivation to “Just Do It”

• All kinds of evidence– people “Just 

Don’t Do It”

• Most results, rewards are long term-

STOP  SEEING EFFECTS AS 

FUTURE

• Many studies now showing immediate 

rewards

• EMOTIONAL REGULATION AND 

PRESERVING AND OPTIMIZING 

COGNITION AND PERFORMANCE



JANE BRODY- REFRAME THE MESSAGE

 Stop thinking of future health, weight loss and body 

image as motivators for exercise. 

 FOCUS ON IMMEDIATE-- WELL-BEING AND 

HAPPINESS AND JOY

 Make Physical Activity THE ELIXIR OF LIFE

 Elderly keep at it with Community, Friendships, and 

FUN.

 Reduce emphasis on weight loss- studies show even 

with consistent exercise and BP drops, waist lines 

shrink, energy is more, but not much weight loss.



In this six-month study, patients with Mild Cognitive 

Impairment, a step in the progression 

to #Alzheimer’s had four bouts of exercise (45 min) 

per week on a treadmill, while doctors monitored 

disease progression. 

They found that the “Tau” protein, a marker of 

Alzheimer’s,  lessened over the six-month period in 

70 patients as compared to a control group who did 

just stretching four times a week. The group that 

exercised was less depressed and showed better 

scores on standard cognitive tests. 

They conclusion was that regular exercise is both 

preventive and helps delay the progression of the 

disease and helps a person with the disease once 

it begins.

Exercise best to delay or improve well being of Patients 

with Mild Cognitive Impairment.

https://www.facebook.com/hashtag/alzheimer?source=feed_text&story_id=10153435422254462


Supplements that are anti-aging

 Vitamin D

 Omega 3s

 Cinnamon

 Curry- Tumeric, curcumin, cumin

 Chocolate- dark

 Garlic, Onions, Broccoli, Cayenne



RE-WILDING PRESCRIPTION

SMALL TRIBES- volunteer, play bridge,  always connect- family, friends, walking 

groups, tai chi, yoga, spinning, family meals

MINDFULNESS- practice being present, turn off the net, put down your cell phone, 

add something of you to the moment, practice meditation, work on physical balance

BIOPHILLIA NATURE- get outside, exercise outside, get a plant or a tree for your 

office, live by a window,  bathe in nature

SLEEP- turn off digital world two hours before bed, DARK, 8 hours, use aids if need 

be, sounds: crackling of the fire, breathing of dogs, tides; Melatonin

DIET- get your vitamin D level, know your A1C level, take omega 3’s (high EPA/DHA), 

never processed food again, cook at home, stop the grains- gluten, GLUCOSE as a 

TOXIN- eat nuts, berries, eggs, vegetables, meat, fish, fat; use cinnamon, curcumin

EXERCISE- daily, get a heart rate monitor,  70-80% (220-AGE) for 30-40 minutes, 

Tabata, interval training, outside with someone, learn to play again, groups again, 

SITTING IS THE NEW SMOKING



Play evolved – to promote survival. Play makes the brain 
smarter - more adaptable - higher animals. 

Play is the basis of social contact and group interaction -
fostering empathy – The core of creativity and innovation.

Play gives us the ability to become smarter and more creative, 
to learn more about the world than the genes could ever 
teach, to adapt to a changing world.

In a world of continuously presenting unique challenges and 
ambiguities.. Play Prepares the Player to cope with the 
evolving planet.

The more recess… the better behaved and attentive the 
student or worker.



Play: How it Shapes the Brain, Opens Imagination, and Invigorates the 
Soul (2009

Play prepares the player, to cope with the unique challenges and

ambiguities of a world that is continuously changing. Play is necessary 
to keep our major brain systems synchronized.

The period when maximum play occurs - Ages 3-7 yrs
is also the period of the most rapid growth of the cerebellum.  

The species with the biggest brain size play 
the most. Humans should never stop!



Stuart Brown describes the pictures 

of a wild starving, male, polar bear 

entering the area where a group of 

huskies were waiting.

The photographer was sure that he 

was going to see the end of his 

huskies as this 1200 lb polar bear 

had not eaten in 4 months.,  BUT

Animals at Play

Shortly, before the Husky was in a 

crouched bow with tail wagging ready to 

play



The Polar Bears returned 

every night that week to 

play with the dogs

Google:  Polar Bear,
Husky, Brown.





 

Dr. James Levine keeps a 1 mph pace on his 

treadmill while checking his e-mail, at the Mayo 

Clinic in Rochester, Minnesota 


