
BY DR. DANIEL L.JOHNSON

A Path to a
Miserable, Short Life

The endothelial cells that line arteries
are dynamic, complex and resilient.
Yet we damage them persistently
"with satisfying toxins.
Do we care?

Last month we wrote on the secret life
of arteries, as if this would interest you,
even though it has nothing to do with
aerodynamics - because the damage we
do to our arteries affects whether we are
able to enjoy aerodynamics up close and
personal.

There are many things, known and
unknown, that hasten the corrosion of
our arterial pipes. Genetics, the ambi-
ance of our life, the fumes we inhale, our
drink and sustenance - all these things
affect how long we live, and whether
life is fun. We doctors try to affect this,
but it's not our medications that make
the most difference. It's vegetables and
exercise.

I've been a primary care physician
for decades. For the most part, patients
don't listen to me any better than they've
been listening to Mom, or Spouse, or
God. Something has to light the fire of
discipline first.

For example, a favorite patient,
Nate, with bad cholesterol, high blood
pressure, and borderline blood sugar,
pudgy and indolent, suddenly changed
his diet, started to exercise, lost 25
pounds, and made everything normal.
He said, "Dan, for ten years you've been
telling me to do this. Does it bother you
that we patients don't listen?"

I said, "For about the first two months
I was in practice. Then I realized no-
body listens to anybody." A couple of

months later he told me a little story
that explained it.

Let me digress to explain to the
women in the audience the other se-
cret to motivating men. Laughter. The
laughter of a woman is powerful, some-
times a reward, sometimes a caution.

Had Nate got religion? No, he told me
that one night his brand-new wife had
been sitting in the bed, gazing across the
room into the bathroom where he was
washing up. The angle was just right.
She burst into gales of laughter. He said,
"What's funny?"

"Your man-boobs!" she cried hap-
pily, and laughed on. Her delight trans-
formed his health.

We all know that if she'd said so-
berly, over breakfast, "Nate, my dear,
you should really eat better and get
some exercise," that he might have said,
"Y'know, you're right about that," or he
might have been rude. He would have
kept eating his hash browns and sausage.

But the friendly ambush of joyful
laughter was transformative. And he'll
live ten years longer - and function
better during those ten years as well -
important to Nate, because she's ten
years younger.

Why do these things make a difference?
Why, in other words, does arterial

corrosion happen? You may not have
seen atherosclerotic arteries person-
ally, but thanks to the Internet, you can
search for images. Or you may have
seen the pipes from an old water heater,
which are often stuffed with similar
calcium deposits.

This is the end result of a decades-
long process. It's the secret of bunions,

knobbly arthritic fingers and spinal ste-
nosis. Many functional proteins in our
body do double duty. The protein that
lays down calcium in bone also plays a
key role in the process of inflammation
and repair, so rheumatism and arthritis
cause bony lumps, especially at finger
and toe joints and in our spine.

Bunions are calcified toe-joint liga-
ments that have been walked on for
years, with chronic repeated damage
and repair. Spinal stenosis is essentially
a bunion within the spinal canal that
crowds the spinal nerves. "Atheromata"
- the grunge of arteries - are the scarred
and calcified remains of an attempt to
repair damaged endothelial cells, your
body's heroic failed attempt to save you
from yourself.

What damages arterial endothelial
cells?

If endothelial cells were passive, like
the tiles on your kitchen floor, things
would be simpler. But they have several
chores, interacting with blood com-
ponents, keeping blood from clotting
within veins and arteries, and regulating
the responsiveness or tone of the muscle
of arterial walls.

One of their important tasks is to
synthesize and secrete into arterial
muscle nitric oxide, NO, which primes
muscle cells to relax on nerve command.
Damaged endothelial cells create spastic
arteries because there's no NO.

Indolence is the problem.
Our lives have become exercise-free.

We sit on the way to and from work;
we sit at work; we sit at home. Ironi-
cally, scientific methods don't do well at
measuring the absence of anything, so
research is done on measurable things
that positively damage arteries, such as
oxidized LDL cholesterol, insulin, and
free fatty acids.

Yet these measurable damaging
things do much less damage in the
regularly exercised body. An "athero-
genic diet," for example, is much less
adverse for the person who exercises
daily. The degeneration of endothelial
function that occurs with "aging" van-
ishes when the aged person begins to
exercise regularly.
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Daily moderate exercise is the foun-
tain of youth.

But instead of pushing this es-
sential need for exercise, experts
decry dietary cholesterol, and push
prescription drugs, and sell surgery
to rescue our arteries from our self-
abuse. These things are all helpful in
their own way, yet much good would
come from the destruction of the
automobile and the video screen. Or
abstinence from them.

Moderate exercise every other day
seems to be enough - we don't have to
be ripped to be healthy. In fact, ultra-
marathoners are somehow at increased
cardiac risk.

One problem is that flying a glider
is both sedentary and addictive. Other
routes to exercise have to be found.

Meanwhile, let's talk about some
of the standard detriments to arterial
health.

Energy restriction
This is a euphemism for "eat less."

That's all. Nearly everyone in West-
ern "civilization" eats a little more than
needed, so nearly everyone gains weight
steadily over time. Besides this, we have
made our children indolent, so during
the last quarter century, children of any
given age have been heavier than their
peers of an earlier date.

A recent Time Magazine article
looked at the current statistics on lon-
gevity and stupidly crowed that soon
people will live routinely to be over a
hundred. The truth is that some people
live longer healthy lives, but most of
the advance in lifespan in the West has
been due to medicines that keep old
people sick and alive longer.

This reminds us of that old European
fable of the man who sold his soul to
the devil so that he'd never die. But he
forgot to demand that the devil not let
him grow old. Millions of non-fictional
elderly are living hellish lives like his
of suffering and helplessness - longer
lives, indeed, but not happy ones.

This article was also blind to the fact
that today's increased lifespan belongs
to a small period in history, to people
born from about 1920 to about 1975.
Experts widely expect that people born

after that will have shorter lives plagued
by diabetes, vascular disease, and their
complications.

Self-abuse, Endothelial Variety
Endothelial cells, like all other cells,

are healthiest within an ideal chemical
milieu. Excesses and deficits generally
hinder function or cause harm.The most
important things causing harm here are
insulin, oxidized LDL cholesterol, free
fatty acids, and the organic compounds
in fumes. As time goes by, as we age, our
endothelial cells slowly lose the battle
and become dysfunctional.

Cholesterol
To oversimplify usefully, consider

that cholesterol is a fat, and hence not
water-soluble, nor is it miscible. (In
case you had a moment of inattention
in high-school chemistry, a miscible
substance is one that can be dissolved
in either water or oil. Alcohol is an
example. Soap is a magic molecule:
one end dissolves in water, the other
end in oil.)

So cholesterol, a basic brick for cell
walls, the essential ingredient in sev-
eral hormones, and the essence of bile,
must somehow be transported in blood,
which is basically a watery soup of red
cells and proteins.

Enter lipoprotein. Like soap, these
proteins have one end that favors
cholesterol and one that favors water.
They group up to form sponges in
which cholesterol is transported.
Basically "High-density" lipoproteins,
HDL, the "good cholesterol, are empty.
These sponges soak up grease spots
from arteries and transport it back to
the liver to other organs for use, in the
form of LDL, "low-density" lipopro-
teins, the "bad cholesterol," sponges
stuffed full of cholesterol.

Cleaning up the grease spots from
arteries is only part of the cholesterol
story. Various metabolic situations
cause lipoproteins to be "oxidized",
making them toxic to endothelial cells.
Crippled endothelial cells don't prop-
erly eject their waste products and
worn-out parts, so they get sicker. And
they don't function properly to enhance
arterial relaxation, or move nutrients
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through, or prevent clotting proteins
from activation.

Crippled endothelial cells, instead of
helping white blood cells transmigrate
from blood into tissues, become tar-
gets for the search-and-destroy cleanup
function of these cells.

As this process begins, we see small
fatty streaks lining arteries. These aren't
mopped up, the cells don't regenerate,
and so they need cleaning up. This is an
"inflammatory" process, in which the
white blood cells do vacuum up and re-
move the old cells, but then endothelial
cells are replaced with scar tissue. This
scar does not enhance vessel relaxation,
does not assist nutrients to transmigrate
through the artery and does not prevent
clotting proteins from activating.

This doesn't solve anything. These
miscellaneous impairments simply per-
petuate inflammation, leading slowly
to heaped-up, calcified scar: atheroscle-
rosis. On x-rays of older folks, calcified
patches can be seen on xrays and CT
scans. It's these patches that inspired the
diagnosis of "hardening of the arteries"
that two generations ago was the catch-
phrase for dementia.

This process can be stopped or im-
proved by anything that reduces LDL
cholesterol, reduces inflammation, or
reduces the oxidation of LDL choles-
terol. This can be done by eating scant
cooked fat, especially animal fat, and by
exercise, which clears fat from the blood-
stream even between bouts of exercise.

START DREAMING.

The SSA Convention
will be held in

Greenville, South Carolina,
February 18-20, 2016.

The Flight Instructor Refresher
Clinic will be February 16-17.

We are mixing the old with
the new and will surely have

a sailplane just for you.

(If you are interested in displaying
your used sailplane for sale, contact
Linda Murray 513-324-5521.)

Insulin and fat are key
About 1/3 of us are genetically prone

to diabetes through any of about a
dozen mechanisms of insulin resis-
tance. Such people always have higher
insulin levels than normal, and their
vascular endothelial cells are dysfunc-
tional. But normal people are suscep-
tible to the same abnormalities unless
they exercise frequently.

Oils and greases are triglycerides. Tri-
glycerides are a trio of fatty acids linked
by a short 3-carbon chain, glycerol. When
we eat high-fat foods, we are consum-
ing both triglycerides and free fatty acids
- and high-fat foods from animals also
contain cholesterol.

The liver makes triglycerides from
carbohydrate, and we mobilize them
from our adipose tissues. Insulin stimu-
lates the production of triglycerides in
the liver, so the high insulin levels of
diabetes and pre-diabetes is associated
with high triglycerides and free fatty
acid levels.

In addition, eating food high in carbo-
hydrates in the evening before bedtime
causes increased synthesis of triglycerides
and fatty acids overnight.

Besides that, eating high-fat foods
before sleep, without exercise, prevents
the body from clearing triglycerides
from the blood for 8-12 hours. Exercise
after eating high-fat foods clears the
triglycerides within about 90 minutes,
and regular exercise allows this to occur
without immediate exercise.

Fats injure arteries
Oils, via their derivatives, free fatty

acids, cause arterial endothelial cells to
malfunction in two main ways. First,
they damage cells directly. Second, they
actively hinder insulin's action. This hin-
drance causes more free fatty acids to
be produced, creating a vicious cycle in
which they cause their own production to
be increased.

The antidote is to exercise, to stop
eating before we're satisfied, to avoid
cooked fats, especially animal fats, and to
decrease vegetable fat to essential levels.

LDL cholesterol injures arteries
LDL cholesterol causes endothelial

cells to lose their slipperiness ("expression
of adhesion molecules") and migration of

white blood cells in between these cells
and arterial muscle.

To oversimplify usefully, the white
blood cells do their work, then die and
turn to grease spots, which over the
decades calcify and attract the cells which
form scar.

El fumare injures arteries
Tobacco (or marijuana) smoke con-

tains thousands of chemicals, hundreds
of which cause injury to arterial endo-
thelial cells. This corrodes arteries. "A
modern cigarette is a high-tech prod-
uct, designed to deliver nicotine effi-
ciently without an unpleasant taste but
with a reduced potential to cause throat
irritation and coughing ...." (Messner
and Bernhard)

Continual breathing of any type of
burning fumes is damaging to lungs,
arteries, and the immune system.

Moderate smokers, in my experience,
die about 10 years earlier than they would
have otherwise, 10% of smoking deaths
are caused by second-hand smoke. This
also can trigger life-threatening condi-
tions in children.

Years ago, epidemiologists calculated
that a one pack a day smoker lived seven
years less. After angioplasty or bypass
surgery, I see that people who continue
to smoke get in trouble again within 3-5
years, while those who quit generally go a
decade or two in good shape.

The evolution of grunge
No matter what the poison - smoke,

cholesterol, or cooked fat - injury
proceeds slowly, decade by decade,
beginning in our teens.

First there is simply "endothelial
dysfunction," measured in the lab failure
of arteries to dilate when increased flow
is needed.

Next, there is detectable damage, with
injured endothelial cells lying around
and white blood cells entering to clean
up the mess.

Later, beginning in our 20s for most
of us, these damaged areas become vis-
ible as fatty streaks, areas where the war
has been lost, that hinder nutrition of the
muscle cells of arteries.

Usually in our 40s and after, the smooth
muscle cells of the artery die, the remain-
ing cells proliferate or migrate, and lumps
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of scar begin to form. This is called "active
plaque" because the lining of the artery
is raw, and clots often form there, which
can block flow.

After this, if we survive, plaque ma-
tures, is covered by regenerated endothe-
lium, incorporates calcium ("hardening
of the arteries"), and slowly continues to
enlarge, potentially blocking the artery
and weakening the wall, potentially per-
mitting aneurysms.

None of this needs to happen.

Treatments
There are really only two treatments:
• fix the plumbing after the damage

has been done (arterial stents, bypass
surgeries) or

• soothe the endothelium with exer-
cise, vegetables, and drugs.

Talk to your doctor about drugs. The

important ones are the statins, which not
only decrease LDL cholesterol and tri-
glycerides, but also calm the endothelial
cells directly.The most dramatic improve-
ments I've seen are in people who change
to what I call the "irreligious vegan diet",
whether or not drugs are also helpful.

("Religious" veganism is not necessar-
ily healthier; that's a whole other discus-
sion.) Eat a non-Western diet: Meals
should be plants, supplemented by lean
protein treats.

Beyond meds, it's up to you. Exercise is
the forgotten miracle drug. It can make
up for a lot of dietary sins. You can reduce
self-production of corrosives by get-
ting out of the chair as often as possible
and making yourself pleasantly short of
breath and tired.

And please abstain from corrosives by
omitting smoke from your atmosphere.
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WSPA ANNUAL SEMINAR
JULY 15-19,2015

MINDEN WELCOMES WSPA PILOTS!

Hello, all! Laurie Harden, a.k.a.
Glider Girl, here, is inviting
you to come fly with Soar-

ingNV in Minden, Nevada, during the
week of WSPA's 35th Annual Soaring
Seminar to be held from June 15 to 19
2015. Minden is located at the edge of
the Great Basin in Carson Valley. We
boast year-round soaring conditions in
one of the top tourist areas in the USA.
While the flying is amazing, with Lake
Tahoe nearby, there are equally amazing
off-site activities to meet every outdoor
enthusiast's passion.

The eastern edge of the Sierra Nevada
Mountain Range, known as the Carson
Range, creates the perfect set-up for
Mountain Wave. While mostly a fall
and spring phenomenon, wave can set
up here any day of the year. Lift pro-
duced off the Pine Nut Range to the
east provides a highway to head south
to Mono Lake, Yosemite National Park,
and the White Mountains.

Minden is a favorite spot for both
distance and altitude flights. What we
expect in the month of June are great
thermals, kicking ofFbetween 11 am and
1 pm. We regularly get lift of 800-1000
feet per minute, great for practicing that
one key cross country skill - centering a
thermal, or for flying 300k, 500k, 1000k.
Cloud bases are often 14,000 feet and
above, so all of our ships are equipped
with supplemental oxygen.

This year's WSPA Seminar will
focus on cross-country skill develop-
ment, but we will have plenty of time
to do primary training also. Along with
SoaringNV's staff, we have arranged for
advanced cross-country instructor Phil
Plane of Glide Omarama, New Zea-
land, to conduct several seminars on
developing your distance flying skills.

To find out more about us, visit our
website www.SoaringNV.com.

We look forward to getting you
launched!

35th WOMEN
SOARING Seminar
Minden, NV
J u n e 1 5 - 1 9 , 2 0 1 5
Hosted by SoaringNV • SoaringNV.com

Women Soaring Pilots Association • womensoaring.org

March 2015 • Soaring


