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The foundation—primary assumptions

Primary Assumptions 

Four of the beliefs that provide the foundation for the Journal are listed below. 
If you agree with a statement, check (a) the box beside it. 

Holistic health encompasses every dimension of our being—relational, sexual, vocational, 
recreational, spiritual, physical, and emotional—with a lifelong capacity for optimal physical 
and cognitive performance.

Health is much more a function of our day-to-day choices than our genes, gender, or age.

A tremendous health potential has been built into our body and brain—a capacity to prevent, 
mitigate, and even reverse many of the effects of disease, injury, and disuse.

As we age, our training and practice will determine what we are capable of doing.

Common beliefs concerning health . . .

Our genes determine our life course, 
health, fitness, performance potential, and 
longevity. If your parents and grandparents 
developed a major disease such as type 2 
diabetes or coronary heart disease, that likely 
would be your fate as well.

When it comes to aging, we are pretty 
much all the same.

      Once we travel down the path of ill health 
to diabetes, heart disease, painful arthritis, 
loss of muscle, loss of bone mass, loss of 
strength—it is final; there is no escape.

You are born with a specific number of 
brain cells (around 86 billion). As you age, you 
lose brain cells, but you don’t get any back.

As we age, most of our enjoyable physical 
activities must cease. ”Be careful, you are not as 
young as you used to be!”

Most people know their body and brain 
potential—they what they are capable of.

Before reading about the four fundamental beliefs 
outlined at the bottom of this page, read over the 
contrasting assertions listed below. After you have 
read both opposing lists, check (a) the box to the 
left of each statement you agree. Click on the 
photo to the right for an introduction to this 
section and Chapter One.

Another way of thinking . . .

         It is our choices much more than our genes,
gender, or age that determines our health,
fitness, and performance and our longevity.
Healthy lifestyle choices through epigenesis
can suppress “bad” genes and activate “good.”
genes, preventing major disease

“There is no such thing as a typical older 
adult.” (Gerontologist, Dr. Waneen Spirduso)

Built into our bodies is a tremendous 
recovery potential—not only the prevention of 
disease, but also disease reversal.

Throughout your lifetime, new brain cells are 
added, enhanced by healthy eating and regular 
exercise. E.g., intense exercise increases cell 
production in the hippocampus.

As we age we will be able to do what we 
practice. Dementia and physical disability are 
all-too-common, but NOT a normal part  of aging.

Most of us underestimate what we are 
physically and mentally capable of achieving.
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Chapter One

What Is Health Anyway? 

You are physically healthy to the extent that all organs and systems are

• structurally sound
• working optimally in harmony with one another.

You are physically fit when you are able to 

• meet the demands of challenging physical and cognitive activity.
• can recover fully, within an established science-based time, from

challenging physical and cognitive activity.

You are mentally healthy when

• you have full capacity to exercise personal freedom in all areas of life, and
consistently choosing to behave in a manner that promotes your well-being
and the good of others.

• your feelings and expression of emotion fit your circumstances.

• you have an accurate perception of yourself, your life, and your world.

Inspiration from the lives of ordinary 
people doing extraordinary things

INSPIRATION from ORDINARY PEOPLE DOING the EXTRAORDINARY

Eula Weaver, at seventy-seven years old, was frail and suffering from a range 
of severe medical conditions. She was on more than a dozen medications. 
When she walked only a short distance, she experienced excruciating pains 
from blocked arteries in her lower legs. To add to her pain and woes, Eula 
suffered a heart attack while undergoing a checkup at her doctor’s office. 

What happened to Eula? As she was about to be released from the 
hospital from her heart attack, her physician issued a challenge: “Eula, you 
have a choice. You can go home, go to bed, and have someone feed you 
with a spoon, or you can start moving.”  Eula told her doctor that no one was 
going to feed her with a spoon! It was, however, much more difficult than 
she anticipated. She started a walking program, but still had excruciating 
cramping in her legs after a few steps.  She was ready to give up when her son 
set up a meeting with nutritionist, Nathan Pritikin. He advised her to keep 
walking, despite the pain, and to radically change her poor eating habits.

Eula took his advice, moved to a healthy nutritional path, and continued 
to walk each day. It took eighteen months before she could jog a single lap, 
about 400 meters, around the local high school track. But her perseverance 
paid off. At eighty-five, she entered the Senior Olympics, earning gold medals 
in the 800 and 1,500-meter runs.  Five years later, a San Diego newspaper 
article heading read, “Eula Weaver Hangs Up Competitive Racing Shoes at 
90.” She had competed again and won two more gold medals.
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Johnny Rouse is a Hall of Fame college wrestling coach with two national 
team championships under his belt. Unfortunately, his type 2 diabetes 
destroyed his vision and required trans metatarsal amputations on both feet. 
At his peak weight, he was 340 pounds. At the time of his early retirement 
from the public school system in 2001, Johnny selected a guaranteed ten-year 
income program “because I knew I wasn’t going to live that long.” 

What happened to Johnny? After months of following a whole-
foods, plant-based diet and engaging in regular exercise, he reported, 
“They said my vision would not improve, but I can see better. I can 
see a lot better!” In addition, he brought his average blood sugar to a 
non-diabetic level. As to his guaranteed 10-year retirement program, 
he said, “It’s been seven years, and I’m feeling pretty good. So I think I 
chose the wrong program!”  (Click the photo on the right.)

It is now more than 20 years since Johnny was first diagnosed with 
type 2 diabetes! He has maintained a significantly lower body weight 
since then, and his blood sugar continues to be well below what it was 
during those years of poor diabetes control. 

Barbara Arrowsmith-Young, entering the world with a most severe learning 
disability, could not understand logic or cause and effect. She could not tell time 
on a standard clock. If she were to place her hand on a hot surface, she felt the 
pain but had no idea of its source. She was disconnected from her body’s left side 
and had a poor sense of the space and objects surrounding her, often bumping 
into things. She could not find her way around, even in places often visited, such 
as her best friend’s home. She said language was extremely challenging and 
made no more sense to her than Lewis Carroll’s Jabberwocky poem:

Twas brillig, and the slithy toves
Did gyre and gimble to the wabe;
All mimsy were the borogoves,
And the mome raths outgrabe.

What happened to Barbara? She was determined to challenge her 
disabilities head-on. Creating novel ways of overcoming these barriers, she 
was able to succeed on all fronts. She can now think logically, comprehend 
and remember what she reads, has become in touch with the left side of her 
body, can tell time on a standard clock, and enjoys getting around with the 
use of maps and her sense of direction rather than relying on a GPS. Barbara 
completed a master’s degree and opened a successful school in Canada for 
children with learning disabilities. Many of her ideas have been implemented 
in schools across both Canada, the United States, and beyond. She is the 
author of an inspiring book entitled, The Woman Who Changed Her Brain.

Dr. George Knox was 55 when he had a heart attack. All of the male relatives 
on his side of the family were dying of heart disease in their 50s or 60s. It 
seemed this would be George’s outcome as well. He overheard a physician 
speaking to someone just outside his hospital room speculating, “I do not 
think George will not be around to celebrate his 60th birthday.”

What happened to George? He decided he would not sit around waiting 
to die. Here are George’s words when he was in his 80’s:

I began to get these notions in my head about thirty years 
ago when doctors gave me an estimated five more years to 
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live after my first and only heart attack. I had been making all 
kinds of errors. I ate too much, exercised too little, smoked a 
pipe, had too many negative thoughts, etc. All my male relatives 
had died in their ’50s and ’60s of heart attacks. Was it bad genes 
or was it lifestyle? I couldn’t change my genes, but I could 
change the way I lived. So after studying what was available 
on longevity and anti-aging, I began a triple approach toward 
living beyond those five years. So far, it has worked for thirty 
years!

He had begun a walking program that eventually included jogging. Jogging led to 
running in races—not your usual 10Ks (6.2 miles) or marathons (26.2 miles). He 
became a long-distance runner, competing in 60-mile races!
     At age 85, was George’s life coming to a close? The first words of his obituary 
give us the answer:

KNOX George W. Knox, Ph.D., age 99, passed away on October 
2, 2010 . . . He was a founding member of the Columbus 
Roadrunner Club. He was a long time participant in the Cystic 
Fibrosis stair climb and many events for the Heart Association. 
Some of his favorite awards were a silver bowl from Sports 
Illustrated Magazine and a bronze running shoe presented by 
former Governor Jim Rhoads.

William White, had just retired from a job as a route truck-driver/salesman. The 
last segment of his annual physical exam was a treadmill stress test. The test was 
stopped abruptly just 90 seconds into the test because William had developed a 
serious, potentially lethal, heart rhythm. In the days that followed he was anxious 
and discouraged about having to go on medication for a heart condition and 
possible restrictions on his activity. This was not at all what he had anticipated for 
his retirement years.

What became of William? After deciding not to let his heart issues hold him 
back, he began taking a walk each day. With growing confidence, 
he increased his walking pace and steadily increased the number 
of weekly walking miles. Walking became jogging—eventually, 
a regular 5 to 7 miles each morning. Throughout his seventies, 
William regularly competed in 10k (6.2 miles) races sponsored by 
San Diego. 

At 80, lying about his age, William joined and played for an ice 
hockey team in one of the official city leagues. Suffering an injured 
tailbone in one game and a broken rib in another did not dampen 
his spirits, and he never missed a game. 

Not limited to a one-dimensional activity routine, William took 
up sky diving and bungee jumping. (Click William’s hockey photo 
for his bungee jump video.) He added stair climbing and 60 push-
ups to his daily exercise. His stair routine consisted of around 2200 steps—20 trips 
up and down the stairs of outdoor Horton Plaza in San Diego.

WHAT DOES THIS HAVE TO DO WITH YOU?

We are encouraged if not inspired by these “ordinary people doing extraordinary 
things.” Have you fully recognized your own possibilities when it comes to health 
and body/brain performance?
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EVIDENCE FROM SCIENCE

The title of a book written by Dr. Walter M. Bortz, M.D., says it well: We Live Too 
Short and Die Too Long. A long, healthy, disability-free life is more an outcome 
of our lifestyle choices than of our genes, gender, or age. Our bodies are made to 
live well beyond our current life expectancies. The often physical and cognitive 
disabilities encountered in the latter decades of life are not a necessary part of 
aging. 

The Okinawa Study

The twenty-five-year Okinawa Study provides an explanation for the unusual 
number of Okinawans living past one-hundred years of age while continuing 
to be physically active and productive. Contributing to their vibrant longevity is 
their healthy eating, being physically active, maintaining strong relationship ties, 
and having a solid spiritual foundation. The study concluded that if Americans 
followed the healthy life-style of the Okinawans we would have to close eighty 
percent of our coronary care units, one-third of our cancer wards, and a lot of our 
nursing homes.

Seventh-Day Adventists

A forty-year study of California Seventh-Day Adventists revealed a lifespan greater 
than that of non-Adventists, and a lower risk of major diseases, including coronary 
heart disease and certain cancers. Their health and longevity were attributed to 
their lifestyle, with a strong emphasis on their eating habits. Their diet was plant-
based and included consuming nuts several times per week.

The Pima Indians

Compare two cultures of the Pima Indians—one residing in a remote area of 
Mexico, and another in the Gila River Area, south of  Pheonix, Arizona. While they 
share similar genetic profiles, there are marked health differences between the two 
cultures as shown in the chart below. 

Mexico

Women

Arizona

Women

Mexico

Men

Arizona

Men
Type 2 

diabetes
10.5% 37% 6.3% 54%

Body Mass 

Index (BMI)
25.1 35.5 24.8 30.8

Normal weight if BMI is 18.5 to <25 

Overweight if BMI is 25 to 29.9 

Obese if BMI is 30 or higher

Morbidly obese if BMI is 40, or 35 with a medical condition or disease

If you consider the Arizona Pimas over age 35, today more than 50% percent have 
type 2 diabetes! Of the four thousand Pimas living in Arizona in 1902, only one 
person had diabetes; in 1940, there were only twenty-four Arizona Pimas with 
diabetes.
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What has changed, and what are the differences between the Mexico Pimas 
and the Arizona Pimas? As it turns out, the Arizona Pima diet has changed 
over the years, with a higher percentage of animal products, processed foods, 
simple sugar, and fat. The Mexican Pima diet consists primarily of beans, corn, 
and rice, plus servings of chicken and meat once or twice a month. Besides, 
they are much more physically active than their counterparts in Arizona. 

The studies of these two cultures suggest a genetic predisposition to type 2 
diabetes in both groups, but far and away, the primary factor is lifestyle. As has 
been said, “genetics loads the gun, but lifestyle pulls the trigger.” 

OTHER RESEARCH STUDIES

Major diseases such as coronary artery disease, type 2 diabetes, and stroke are 
largely preventable. A cancer research study in 2008 conveys the same message 
as current research. Much of cancer is preventable: 

Only 5–10% of all cancer cases can be attributed to genetic defects, 
whereas the remaining 90–95% have their roots in the environment 
and lifestyle. The lifestyle factors include cigarette smoking, diet 
(fried foods, red meat), alcohol, sun exposure, environmental 
pollutants, infections, stress, obesity, and physical inactivity. 
(Pharmaceutical Research, 2008 Sept; 25(9): 2097–2116)

The Mayo Clinic, American Cancer Society, Cancer Prevention Research 
Center, MD Anderson Cancer Center, American Association for Cancer Research, 
and NIH National Cancer Institute are among the many health agencies across 
the United States. They claim we can dramatically reduce the occurrence of 
cancers in our nation. It is not only that we can prevent major diseases, but 
we can often reverse the damage we have done to our bodies through poor 
lifestyle choices.

An increasing number of scientists/medical professionals have shifted their 
emphasis from disease management to disease prevention and reversal. Names 
that have become more visible over the last decades through their programs, 
research, and written and video resources include Caldwell Esselstyn, M.D., 
Dean Ornish, M.D., Joel Fuhrman, M.D., and Paul Nussbaum, a brain health 
expert. Another name that surfaces is Jon Kolb, MS, an exercise physiologist 
who has been able to work wonders in enabling people to recover from injury 
and diminished physical performance.

We have listed four foundational beliefs for this Journal/Guide; presented 
a very basic definition of health; shared stories of men and women who have 
tackled and overcome challenges; and explored some research that says we 
can prevent, reverse, or mitigate major health issues such as coronary artery 
disease and type 2 diabetes. What are your thoughts? Do you believe that 
you have a say in shaping your future, and that your day-to-day choices 
determine your health?
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ON THE ROAD TO OPTIMAL HEALTH

Our definition of health, and the path to health, will become more apparent 
in the pages that follow. In this discussion, we will follow the path from the 
body’s major organs and systems to the tiniest cells, considering how you can 
positively impact your health. From the fantastic super-tiny, microscopic parts 
of the human body to its large, complex organs, systems, and processes—
lifestyle choices shape their destiny. Living healthy is a choice—more 
accurately, health is a function of the tens of thousands of choices you make 
throughout your life.

A deep dive into the incredible human body—from 
the outside to the tiny universe of the cells                          
We are going to pass through major systems of the body on the way to exploring 
what is happening in the micro areas where a healthy lifestyle also makes a 
significant impact on health and performance. 

THE SKIN

Skin is the largest organ in the human body, covering an area of 20 square feet. 
One square inch contains nearly 20 million cells, 600+ sweat glands, and 1,000 
nerve endings. 

The formula for healthy skin:

1) Limit exposure to the sun’s UVA rays that cause tanning, wrinkles, and 
other signs of premature aging; 
also UVB rays that cause burning 
and various skin cancers. Use 
sunscreen.
2) Maintain adequate hydration 
by drinking enough water. 

3) Regularly consume fresh 
vegetables, fruits, and omega-3 
fats—fatty fish, walnuts, seeds, 
and soybeans

4) Engage in regular exercise.

5) Avoid nicotine, which causes 
blood vessels to constrict, 
reducing the flow of nutrients and 
oxygen to the skin.

6) Avoid excess sugar which 
attaches to the collagen resulting 

in stiffening and loss of elasticity of the skin. The more sugar the more our skin 
suffers.

7) Avoid applying to your face: “miracle products,” fad treatments, body lotion, 
applying lemon/lime juice, professional-strength peels, pimple-popping, too 
much or harsh soap, hot water, hydrocortisone cream (it thins the skin), honey, 
witch hazel, urine (yes, some folks even apply urine to the face!), hydrogen 
peroxide, tatoos, . . .
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MUSCLES
There are more than 600 muscles in your body. With aging, typically there is a 
decline in muscle mass. After age 30 there is a likelihood that you will lose 3% 
to 5% of your muscle mass per decade. The loss of muscle is associated with 
frequent falls, frailty, decline in overall physical activity, and mortality. 

Research shows that, even in his/her late 80s and early 90s, one can increase 
muscle girth, strength, and even power—explosive strength—through sensible 
training. Maintaining muscle power—even more than aerobic or strength 
fitness— is the best predictor of what you will be able to do physically in the 
latter decades of life.

The keys to increasing and maintaining muscle mass, strength, and power

1) Engage in a sensible regular strength-building exercise program— at least 20 
minutes of a variety of total body strength exercise, two times per week.
2) Follow a nutritional path that includes sufficient, timely intake of healthy 
protein and water. 

The details and illustrations for exercise programs and for healthy nutrition 
will be covered  later.

Note: The fascia, the sheet of tissue that covers and unites the muscles and 
surrounds the organs, blood vessels, bone, and nerves also benefit from good 
nutrition and regular exercise:

BONES

Did you know that of the 206 bones in the body, 52 of them are in the feet? 
The exercises that strengthen the muscles also build bone over the years. 
It contributes to the density, strength, and elasticity of bone. A group of 
researchers suggest we increase 
our “bone bank” in childhood by 
participating in a power exercise such 
as jumping. Children who participate 
in regular jumping-type activity 
maintain stronger cortical bone over 
the latter decades of life.

From the ages of 25 to 50, there is 
an equal amount of bone formation 
and bone loss, so bone density remains 
about the same. After the age of 50, 
the breakdown of bone outpaces bone 
formation. 

Copyright : Sebastian Kaulitzki/123rf

Copyright: Suttha Burawonk/123rf
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The loss of the dense cortical bone 
that forms the external layer of bone in 
both men and women is 3% to 5% per 
decade after age 30. Note the difference 
in density in the two photographs to 
the left. The one on the left is of normal 
density. The one to its right shows 
osteoporosis, thereby posing a greater 
risk of fracture. 

About improving the architecture, 
strength, and elasticity of the bones 

1)  What strengthens the muscles also 
strengthens the bones. With regular resistance exercise (strength 
training) bones restructure themselves along the lines of force. One 
study compared two women’s groups—average age was 83. The first 
group, living a sedentary lifestyle continued being inactive.   The 
second group participated in a regular, progressive strength program. 
After one year, the women in the first group lost more than 1% of 
their bone mass. The second group gained more than 2%. It raises the 
question, “At what age can you no longer positively impact bone mass?” 
2) Bone maintenance and building requires adequate nutrition. 
We need calcium, magnesium, and vitamins D and K for starters. 
Consuming too much protein—at least from animal sources—can 
facilitate bone loss. Too much salt may lead to bone loss as well.
3) Smoking contributes to bone loss because it lowers the body’s 
ability to absorb calcium and restricts oxygen through reduced blood 
flow. Nicotine (from any source) slows bone-forming cells’ 
production, breaking down the hormone estrogen, involved in 
maintaining and building bone mass.

THE HEART AND 
CIRCULATORY SYSTEM 

The heart, the size of a fist, 
pumps 2,000 gallons of 
blood through your 100,000 
miles of blood vessels every 
day. Red blood cells are the 
smallest cells in the body, 
with a  diameter of about 

one-fourteenth of the width of the average human hair. There are 
about 25 trillion red blood cells in the body. The life of these cells is 
about three to four months, so they must be replaced at the rate of 
three million per second! Each red blood cell contains 250  million 
molecules of  hemoglobin.  Each hemoglobin molecule can carry 
one billion molecules of oxygen. Some of the tiny blood vessels 
are narrower than the diameter of the red blood cell. To squeeze 
through, the red blood cell has to become almost liquid-like.

Copyright : eranicle/123rf

Copyright: SciePro/Shutterstock
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How to maintain a healthy heart and good blood circulation

Good news. Keys to preventing heart issues are found in a healthy 
lifestyle--more powerful than your family health history or your genes. 
Click the photo to the right (Speaker: Dr. John Evans, M.D.) 

A heart-healthy lifestyle will be discussed in detail later, addressing 
the role of  nutrition, regular physical activity, stress management, and 
weight control. Of course, toxic habits such as tobacco use and heavy 
use of alcohol play a part. 
1) Moving strongly toward a whole-food plant-based diet—whole
grains, beans and legumes, fruits and vegetables, nuts and seeds—
while maintaining good hydration helps to keep blood flowing freely
through the blood vessels. If you follow an unhealthy diet you can
count on narrowing the vessels through building up fatty deposits
and calcium, and compromising circulation by making the blood thick and the
platelets and red blood cells sticky.
2) The research by the Cooper Institute in Dallas, however, has shown a lower death
rate for sedentary persons who got off the couch and start exercising regularly. Note
that the “never fit”—the red column in the 60s group—had 4 times the death rate
than the always fit; in the 50s group, almost 8 times the deaths.

Regular, sensible exercise improves blood flow and reduces the buildup of fatty 
plaques in the arteries. Consider at least thirty minutes of aerobic exercise, five days 
per week. An hour a day brings additional heart benefits, assuming you are also 
getting sufficient recovery through rest. Sitting all day reduces the benefits of your 
exercise sessions. Strength training and skilled exercise are of benefit as well.
3) Getting sufficient sleep contributes to heart health—enough sleep that finds you
awake and energetic each day. For most that is seven to nine hours of sleep per night.
4) Good stress and emotional management contributes to good health and to
longevity. The idea is not to have a completely stress-free life, but rather to develop
the skills and relational ands spiritual resources to handle life’s difficulties, and
resolve issues that are loaded with negative emotion such as anger, fear, grief, and
guilt. Strong, unresolved anger increases the risk for heart attack.

Age group

826

414

199

470

129

62

Number of deaths
per 10,000 people
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THE BRAIN AND NERVOUS SYSTEM

Clinical neuropsychologist Dr. Paul Nussbaum says the most remarkable 
creation in the material universe is the human brain—that two to four-pound 
organ consisting of some 86 billion neurons (nerve cells) and 60% fat. (We 
are all fatheads!) Recent scientific evidence suggests that the brain produces 
thousands of new brain cells each day. 

How to build and maintain a healthy brain

Dr. Nussbaum states, “Regardless of age, whether you are 10 or 110, you can 
take steps to improve your brain. What promotes a healthy heart also 
promotes a healthy brain.” He advocates a scientifically-based, five-
part brain-healthy lifestyle. Click the photo to the right.

1) Socialization, active relationships with the special people of our
lives, is not only associated with brain health but also overall to well-
being and longer life.
2) Nutrition for brain health is the same as that for heart and overall
health. Foods, including blueberries and green tea, and foods
containing omega-3s such as fatty fish, nuts, and seeds appear to be
among the foods that increase brain cells’ production.
3) Physical activity of all sorts promotes brain health. Intense exercise
stimulates the production of BDNF (brain-derived neurotrophic
factor), stimulating the production of new brain cells. Studies have shown an
increase in the volume of the hippocampus, (highlighted in the illustration
below) and improvement in cognitive function for men and women in their
70s and 80s who get up from the couch and start exercising in the moderate to
intense level.

4) Spirituality in its various forms and expressions has been shown to positively
impact brain health. The Mayo Clinic research studies show religious expression 
and spirituality are correlated with a longer lifespan, better health, and less
depression, anxiety, and suicide.
5) Mental stimulation for brain health includes novel and complex brain activity. 
These brain enhancing exercises include puzzles, learning a new language,
mentally challenging table or board games, acquiring a new physical skill such
as dancing, and a host of other multiple-intelligence activities.

Copyright : decade3d/123rf
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When Dr. Howard Gardner of Harvard developed the concept of multiple 
intelligences, he originally listed seven: 1 intrapersonal, 2 interpersonal, 3 logical-
mathematical, 4 linguistic, 5  bodily-kinesthetic, 6 spatial (artistic and navigational), 
and 7  musical.  Of  course, for most activities we will draw and integrate two 
or more types of intelligence. For example, a talented actor representing a 
particular character may be gifted in speaking and mastering scripts (linguistic), 
body movement and expression (bodily-kinesthetic), intrapersonal (realistic 
self-knowledge and appropriate emotional expression and response), and 
interpersonal (effective interactions with others, with the ability to “read” others 
in their various distinctions, to empathize, to note and respond appropriately to 
differences among others, and accurately represent the fine distinctions in the 
person you are representing in an acting role). 

Twenty to twenty-five percent of your oxygen is used by the brain. Five minutes 
without oxygen will lead to the death of brain cells. Common sense tells us that 
cardiac arrest, exposure to carbon monoxide, choking, smoke inhalation in a fire, 
a stroke, sleep apnea, and drowning will deprive the brain of needed oxygen. But 
an unhealthy lifestyle may also deprive the brain of the oxygen it needs. Below is 
a portion of a compromised brain. The blood vessels should be somewhat see-
through (translucent), but the vessels of the brain shown below are white with 
fatty deposits. What lifestyle habits do you think contributed to this condition?

More evidence of the benefits of exercising your brain

Studies have been quite encouraging. The Johns Hopkins School of Medicine 
studied the lives of 38 Catholic nuns who had pledged to donate their brains to 
science. At autopsy, they found a number of them showed clear pathological signs 
of Alzheimer’s in the brain, yet they had been high functioning in the latter years 
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Copyright: David Huntley Creative/123rf

of their lives with no clinical signs of dementia.  
Since the original study, scientists have gathered data on 678 Catholic nuns 

born before 1917. They collected essays written by the nuns when they had been 
in their late teens and early 20s. Those whose essays revealed more advanced 
language skills showed fewer signs of dementia in the later decades of life. 
Neuropathologist Diego Iacono states, “By studying the nuns’ autobiographical 
writings from their early lives, the scientists found that regardless of evidence of 
Alzheimer’s in the brain, sisters who had better language abilities early in life were 
less likely to exhibit symptoms.” 

It appears that you can reduce, or at least postpone, the development of 
dementia, including Alzheimer’s, through making healthy lifestyle choices. 

In the later stages of Alzheimer’s, a pattern of behavior called “sundowning” 
occurs, often expressed in difficulty sleeping with an increase in behavioral problems 
toward the end of the day. The person with Alzheimer’s may act out aggressively, 
becoming very active, anxious, confused, and agitated. Leading the person through 
physical exercise sessions and other activities during the day tends to diminish the 
occurrence of acting out behaviors and improves sleep.

A DEEP (THOUGH BRIEF) DIVE INTO THE WORLD OF THE TINY CELLS OF 
THE HUMAN BODY

Your health is much more than what you see when you admire yourself in a 
mirror. Below the surface are the 30 trillion cells that make up your body. Each cell 
(except for red blood cells) has a nucleus. In the nucleus are chromosomes. The 
chromosomes contain most of our DNA. Our genes are made up of segments of 
our DNA. 

After this journey into the cell and some of its components we will consider how 
your lifestyle impacts this amazing, tiny world.

THE CELL
In an ABC News Special, a commentator and Harvard Biology professor, the 
late Dr. Rob Lue, explores the human 
cell in an accurate, animated video 
presentation. The video begins with 
a drawing of a cell from a biology 
textbook with the statement by 
journalist Robert Krulwich: “This 
is what a human cell looks like in a 
textbook—dull and still. But your cells 
are alive! They are in constant motion! 
Your 30 trillion cells are a riot of 
magical, elegant, exquisitely organized 
activity, in you, right now!” 

To the right is one of those “dull 
and still” drawings of a cell. 

THE MOTOR PROTEIN

Each cell is its own universe. It includes strange-looking, self-propelled vehicles 
that transport waste out of the cell. They carry their cargo, transversing one of the 
thousands of roads that are always being built and broken down as needed. The 
roads are tailored to the “feet” of the motor protein, allowing it to move in only one 
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proteins found in cells. direction. What follows is a realistic depiction of one of the 
several types of motor proteins found in cells.

The mind-boggling number of chemical reactions necessary for the cell’s 
life is made possible by the 2,000 enzymes produced within the cells, capable of 
stimulating as many as 100,000 chemical reactions per second.

Most cells have a limited lifespan. Red blood cells bump around in the 
circulatory system for about 120 days; then, they go to the body’s happy hunting 
ground (liver and spleen have a role)—the cells in the lining of the large intestine 
last about four days. Brain cells typically last a lifetime. One of two things 
commonly happens to a cell: 1) it stops replicating itself but does not die—
referred to as a state of senescence, or 2) it dies, and that is called apoptosis. In 
senescence, the cell may cause damage to the surrounding tissue. Sometimes 
they accumulate in aging tissues, causing the failure of an organ. Apoptosis may 
effectively wipe out cells infected by a virus or cancer cells.

Copyright: Kateryna Kon/123rf

CHROMOSOMES CONTAINED IN THE NUCLEUS 
OF A CELL
Humans have 23 pairs of chromosomes in the nucleus 
of a cell. Located at the ends of chromosomes are 
the telomeres—comprised of DNA and protein. 
They are likened to the protective plastic on the ends 
of your shoelaces that keep them from unraveling. 
Telomeres keep the structure of the chromosome 
intact, but with each cell division, the telomere 
decreases in length. When telomeres are depleted, 
the cell either commits suicide (apoptosis) or 
goes into senescence. As mentioned previously, a 
senescent cell can cause damage to the surrounding 
tissue. Shortened telomeres in the chromosomes are 
associated with aging and disease. 

Copyright: lightwise/123rf
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THE GENES CONTAINED IN THE STRANDS OF DNA
Genes are segments of the strands of DNA. They carry the 

information that determines our features and the structure and 
function of the body. We have between 20,000 and 25,000 genes.

It is possible to have a genetically-caused medical condition or a 
predisposition for certain diseases such as type 2 diabetes or coronary 
artery disease. But genes are not the whole picture when it comes to 
health. In general, you may have a predisposition for a disease yet 
never develop the disease. The reason: Chemicals attached to our DNA 
can suppress (block) or facilitate the expression of specific genes. This 
scientific study area is referred to as epigenetics and reveals how a 
healthy lifestyle can prevent disease development even when there is 
a genetic predisposition. One example is our earlier discussion on the 
differences in type 2 diabetes incidence among the Pima Indians of 
Mexico compared to those in Arizona.

More about how to build and maintain healthy cells

It only makes sense that the lifestyle choices we make to promote health in all 
of the major organs of the body, including body and brain, will also promote 
health on the microscopic level—the cells that make up our bodily organs. 

Lifestyle impacts the length of the telomeres on chromosomes, thereby 
determining the life of the cell. Shortened telomeres in the chromosomes 
are associated with the death of cells. Identical twin studies have underscored 
the impact of exercise and nutrition on the length of telomeres.  A twin who 
exercises regularly will have longer telomeres than his sedentary brother. 
Good nutrition also impacts the length of telomeres. There is some research, 
though limited, suggesting one may be able to lengthen telomeres through 
positive lifestyle choices.

The Conclusion
Our lifestyle—our day-to-day choices—shape our health and body/brain 
performance on every level of our being, from the outside-in, and from 
the inside-out—

• Skin

• Fascia

• Muscles

• Bone

• Heart and circulatory system

• Brain and nervous system

• The cells

• The chromosomes and telomeres

• Genes

• Chemicals attached to DNA and proteins
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