

















body fat analysis.
Correcting for Anaerobic ATP Production

In a resting state, the primary fuel for oxidation in the
healthy individual is fat, and the ratio of CO, produced
to O, consumed is around .7. As the subject begins to
increasingly exert, since fat metabolism is not as fast and
as energy efficient as glucose metabolism, progressively
more glucose is mobilized to meet the rising energy
demands. As this occurs the ratio of CO, produced to O,
consumed begins to steadily increase in a linear fashion
until a level of exertion has been reached that can only
be met by glucose metabolism. This point is noted when
the ratio of CO, produced to O, consumed is equal to
one. It represents the point at which ATP production
from oxygen has reached it’s maximum. Until this point
has been reached, the amount of anaerobic ATP
production is minimal and need not be accounted for.

However, once the aerobic production of ATP has
reached its maximum, as the subject continues to
progressively increase his exertion level beyond this
point, he will begin to produce ATP anaerobically. At
this point two factors about anaerobic ATP production
come into play. First, lactic acid is an essential
byproduct of anaerobic ATP production. In order to
produce the same amount of ATP anaerobically that is
produced aerobically, 19 times as much acid is produced
in the form of lactic acid. As a result of the carbonic
anhydrase enzyme system, which the body uses to buffer
blood pH, this excessive lactic acid is immediately
converted to CO,:

Lactic Acid + HCO; — H,O + CO,

Therefore, the point at which the anaerobic production of
ATP occurs can be determined by a sudden acceleration
in the previously linear rate at which the ratio of CO,
produced to O, consumed had been increasing.

When the subject eventually reaches this point, the
computer determines it and ends all calculation of ATP
production, and the exercise portion of the test is
concluded. Therefore, the amount of ATP that is
recorded does not reflect any anaerobic ATP production.
It only reflects ATP produced in the mitochondria.

In mitochondrial functional analysis, anaerobic ATP
production is not measured because it is produced in the
cytosol of the cell and does not reflect mitochondrial
production. Additionally, from the standpoint of health,
aging, and disease, the ability to produce anaerobic
energy is not important. Only aerobic ATP production
has been shown to be correlated with degree of aging
and with all cause mortality. Anaerobic ATP production
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has no similar correlation.

This is a very important distinction because many
patients who score low maxATP values may in fact state
that they exercise and feel as though they have much
more energy than mitochondrial functional analysis
gives them credit for. What they don’t appreciate is that
when they produce energy under exertion, although they
may be able to produce an adequate amount of total
energy, their mitochondria are not functioning optimally,
and they are producing an unacceptable amount of
energy anaerobically.

This shift from aerobic to anaerobic energy production is
one of the primary causes of aging and chronic disease.
More importantly, the shift will steadily increase over
the years, often without producing any significant
symptomatology until mitochondrial function has
already become irreversibly compromised.

Biological Age

Using an algorithm which averages the values for resting
ATP production, rATP-FA, mATP-FA, and maxATP,
wherein the maxATP is double-weighted, the computer
program compares the subject’s overall ATP production
efficiency to that predicted of sex, height, and weight
matched subjects of various ages. This calculation can
be used to determine the subject’s “biological age” based
on how efficiently he produces ATP.

Alas, aerobic ATP production steadily decreases with
age. This decline results in diminished function in every
single cell, tissue, and organ in the body and is the
primary cause behind the symptoms and diseases of
aging.” Since the brain, the liver, and the heart are the
largest consumers of energy in the body, it is these
organs that are the most affected. But no part of the
body is spared.

An accurate, reliable, objective, scientifically based
formulation for biological age not only reassures the
treating physician that his recommended anti-
aging/preventive medicine program is, in fact, really
working, but it also has a tremendous motivational
value for patients for long-term compliance. If the
patient’s biological age is less than his chronological
age, he can be reassured that all the time, energy,
sacrifice, and money that he has spent and continues to
spend to keep strong and healthy is really doing what it’s
supposed to do. If the patient’s biological age is greater
than his chronological age, this is also reassuring.
Because, instead of continuing a lifestyle or supplement
program that isn’t serving him well, both the patient and
his physician are now armed with the information
needed to make the changes that will optimize his health

(Continued on next page)
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and improve his biological age. Furthermore, repeat
mitochondrial functional analysis will be able to confirm
that his new program is effective.

We should all remember that no matter how many
candles they stick in the birthday cake, our biological
age may well be the best indicator of how old we really
are!

Early Onset Mitochondrial Dysfunction

In contrast to mitochondrial decay, early onset
mitochondrial dysfunction (EOMD) is reversible. It is
commonly found in young, asymptomatic, and
presumably healthy subjects, and increases in incidence
with age. It occurs long before mitochondrial decay,
aging, and degenerative disease.

When 1 took delivery of my very first pulmonary gas
analyzer, | attended a three-day seminar on oxygen
consumption analysis in order to properly learn how to
use the analyzer and interpret the data. During the
course of those three days, I was shown many “typical”
case examples of oxygen consumption rates, and after
this comprehensive introduction, I was ready to go.

However, soon after I first began to use the device, |
noticed a very unusual finding. Although the first
patients I tested were by the usual definition “healthy”
(i.e., not overtly sick), none of them were showing
oxygen consumption rates that could at all be considered
normal according to what I had just learned. Not to be
dismayed, I moved forward and continued testing. The
measurements continued to be poor for almost every
patient I tested. This was even true for myself. Well,
once I found myself to be lacking, I just knew there must
be a problem with the equipment. After all, I took
vitamins and exercised. | am a doctor specializing in
anti-aging/preventive medicine with 30 years
experience. These results just couldn’t be accurate! 1
called the manufacturer of the analyzer and faxed them
all my calibration and data files, and they quickly
assured me that everything was working perfectly.

I then sent the test data to two experts in the field of
oxygen uptake exercise testing, and the general
impression from both of them was that my patients must
have something wrong with them. I responded,
“Something wrong with virtually every single ‘healthy’
patient | have tested including myself!? How can that
be?” Unfortunately, they had no explanation. Worse
yet, they had never seen data with characteristics quite
like this before.

Then I started to become upset. Here I had spent all this
money on an oxygen consumption analyzer to do some
research on mitochondrial function, and the brand new
equipment | was using was spewing out incorrect data. [
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called the equipment manufacturer back, and after much
complaining, he sent out a representative to my clinic to
check the whole setup. Something just had to be wrong.

In fact, nothing was wrong. The representative verified
that all was working well and that the testing procedure
was being done correctly. He even analyzed four of the
same patients, including myself, whom I had analyzed
weeks before, and the results were the same. Not to be
deterred, I even had the company send me an entirely
different analyzer. The results were still the same. In
other words, neither myself nor the majority of the so-
called healthy patients I had tested had healthy values for
oxygen consumption. Was there something in my clinic
air? It turns out that it was more insidious than even
that.

After months of going back and forth, repeatedly
discussing my results with experts in oxygen uptake
testing, and working feverishly to hide the fact from my
wife that my $20,000 analyzer was not cooperating,
something suddenly dawned on me. I started reflecting
on the fact that one of these experts had spent his entire
professional career looking at oxygen consumption data
from world-class athletes. The other was a physician
who had spent his entire career looking at the oxygen
consumption data from patients with various levels of
heart and lung disease. No wonder they could not
understand my data files. I had been testing everyday
normal people, not subjects representing the two,
physiological extremes that they were used to seeing.
My patients were not Olympic quality athletes, nor did
they have heart or lung disease. They were not old, and
they were not sick. They simply represented the general
“healthy” population, and what 1 had discovered was
that this general “healthy” population seemed to have
less than optimal mitochondrial function.

Several years later, after 1 had developed the
mitochondrial functional analysis procedure described
previously, I proceeded to investigate this phenomenon
to see how pervasive it really was. I selected 50 subjects
as they randomly presented to one of several clinics in
Carson City, Nevada; Los Angeles, California; Grand
Junction, Colorado; and Singapore using mitochondrial
functional analysis. Each subject selected was between
the ages of 20 and 40, asymptomatic, and health-
conscious enough to want to have their mitochondrial
function checked for preventive reasons. The results
were as follows:

e  54% (27) had normal mitochondrial function.
e 46% (23) had decreased mitochondrial function.

e  36% (18) had <90% of predicted mitochondrial
function.
(Continued on next page)
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e 26% (13) had <80% of predicted mitochondrial
function.

e 12% (6) had <60% of predicted mitochondrial
function, and fell within the diagnostic category
of severe dysfunction.

The results of the study validated my earlier
observations. Close to half of these healthy,
asymptomatic, young, health-conscious subjects had
decreased mitochondrial function. A quarter of them
had less than 80% of predicted. An amazing 12% of
them were in the diagnostic category of severe
dysfunction, could have been diagnosed as having
chronic fatigue syndrome, and were eligible for
disability had they been symptomatic.'>™"’

These patients were much too young to have
mitochondrial decay or any of the other effects of the
aging process, and they were much too healthy to have
cardiovascular or any other disease. And yet, almost
half of them had evidence of mitochondrial dysfunction.
This led me to my very first observation concerning
mitochondrial function and health — mitochondrial
decay, aging, and degenerative disease are preceded by a
decrease in mitochondrial function which can often be
severe and asymptomatic.

Since then, I have coined the term early onset
mitochondrial dysfunction (EOMD) to refer to the
condition. EOMD refers to a deterioration of
mitochondrial function in the absence of true
mitochondrial decay. Furthermore, while mitochondrial
decay is known to be irreversible, subsequent treatment
of the subjects mentioned in the above study clearly
revealed that EOMD is completely reversible. While
mitochondrial decay is a function of the aging process
itself, EOMD is not. Although further investigation has
revealed that the incidence of EOMD increases with age,
it occurs even in young subjects without any evidence of
aging. Could it be that EOMD is what causes
mitochondrial decay? The answer to this question is
discussed later on.

Decreased Fat Metabolism & EOMD

But what causes this decrease in energy production in
seemingly healthy people such as myself? To answer
this question I began to carefully examine the breath-by-
breath data files of all of the test results to look for a
pattern which occurred in all those who tested out
poorly, and which did not show up in those few who
tested out well. Finally, a pattern began to emerge.
Every subject with EOMD also had decreased rATP-FA
(resting ATP production from fatty acids) and decreased
mATP-FA (maximal ATP production from fatty acids).
This was markedly different from the 27 patients who
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had normal mitochondrial function. Of this group only
24% (12) had decreased rATP-FA, and only 7% (2) had
decreased mATP-FA.

Thus the common denominator noted in 100% of the
EOMD group was that they were metabolizing very little
fat as an energy substrate. In fact, while I had observed
that healthy, fit persons in their 20s produced at least
75% or more of their resting energy from fat, the EOMD
group often produced less than 20% of their resting
energy from fat. Furthermore, the less the maxATP an
individual was able to produce, the lower was his
percentage of ATP produced from fat, both under resting
and maximal conditions.

I even found some patients with extremely low
maxATPs who essentially burned no fat at all in a
resting state. In contrast to this was the observation that
those patients who had the highest levels of acrobic ATP
production usually produced greater than 75% of their
resting energy from fat. In addition, what was even
more striking — in fact what amounted to 93%
concordance — was the fact the really high energy
producers also produced a much greater amount of ATP
from fat while they were exerting, as well. The statistics
were so striking that I was able to predict with 100%
accuracy who would be the highest energy producers
simply from examining how much ATP they produced
from fat.

This, then, led me to my second observation about
EOMD and energy production in general: Total aerobic
ATP production (maxATP) is 100% dependent on fat
metabolism, such that the more efficiently ATP is
produced from fat, the higher will be the total aerobic
ATP production; also, the less efficiently ATP is
produced from fat, the lower will be the total aerobic
ATP production. Keep in mind that total aerobic ATP
production refers to aerobic capacity, which is associated
with aging, degenerative disease, and all cause mortality.

What Causes EOMD?

The literature is replete with evidence to support a
number of events which cause a pathological increase in
free radical production leading to the irreversible
mitochondrial damage referred to as mitochondrial
decay."” It is mitochondrial decay which ultimately
leads to disease and organ degeneration. In fact, there is
a well-known and accepted theory of aging — the
mitochondrial theory of aging — which alludes to these
facts, and asserts that the very process of aging itself is
simply the end result of mitochondrial decay.*>*°

Pathological uncoupling leading to a proton leak across
the mitochondrial membrane resulting in free radical
damage to mitochondrial structures has long been

(Continued on next page)
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considered the major factor leading to mitochondrial
decay, but I was beginning to suspect that there was
more to the story. Specifically, now that I had
discovered that there was a decrease in mitochondrial
function that commonly occurs long before
mitochondrial decay — EOMD — 1 was wondering
whether or not it was precisely EOMD that was one of
the major factors leading to mitochondrial decay.

The answer to this question has obvious importance,
because the implication is that if the EOMD which
precedes mitochondrial decay is corrected in time, it just
might be possible to prevent or delay mitochondrial
decay altogether. So, what are the factors that can lead
to EOMD? [ have identified nine:

1) Decreased fat metabolism
2) Nutritional deficiencies
3) Sleep deprivation

4) Hormonal deficiencies

5) Toxicity

6) Hypoxia

7) Decreased methylation

8) Ischemia

9) Decreased fitness

EOMD Secondary to Decreased Fat Metabolism

As mentioned above, a decrease in fat metabolism, both
resting and maximal, appears to be the most common
single characteristic of young patients with EOMD. It is
easy to understand how a decrease in fat metabolism can
have such an effect, simply by recognizing that it is fat,
not glucose, which is the primary substrate production in
the body.

I discovered this fact quite by accident after analyzing
the mitochondrial function of hundreds of patients. As I
studied these patients 1 gradually became aware of a
certain pattern. The younger, healthier, and more
athletic the patient was, the more efficiently they burned
fat. In fact the typical 22-year-old athlete most often
obtained greater than 85-90% of his resting ATP
production from fat metabolism. However, the older or
sicker my patient was, the less energy they produced
from fat metabolism, and the more they began to obtain
their energy needs from glucose. That same 22-year-old,
even if he continued to exercise and keep in shape, is
very likely to be producing better than half of his resting
energy from glucose by the time he reaches 55. 1 saw
this extremely consistent shift from fat metabolism to
glucose metabolism over and over again as people aged
or developed illnesses.

A decrease in ATP production from fat results in a
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corresponding decrease in total ATP production because
other than during an occasional brief period of exertion,
fat is the major substrate for ATP production. The fact
that fat metabolism plays the key role in mitochondrial
function is emphasized in a 2002 paper demonstrating
that restoration of the “key mitochondrial enzyme
carnitine acetyltransferase,” which is solely involved in
fat metabolism, “restores mitochondrial function, thus
delaying mitochondrial decay and aging.”'

Thus, the decrease in fat metabolism such as I observed
in over half of the young healthy subjects studied, plays
the initiating role in all of the decreased mitochondrial
function to follow. And the major cause of decreased fat
metabolism, even in otherwise healthy young people, is
the excessive ingestion of carbohydrates. Let me offer a
very graphic case example to make my point.

A 42-year-old movie actor presented to my clinic to have
his mitochondrial function analyzed. He was an avid
exerciser, and took an array of supplements as part of an
anti-aging/preventive medicine program. He had no
complaints, and his physical and routine laboratory
examination were within normal limits other than a
modest elevation of his serum triglyceride levels.
Indeed, on casual observation, this young man looked
like the epitome of health. Looks can be deceiving
however, especially in health.

When tested, this man had a greater than 40% reduction
in his total aerobic ATP production. This placed him in
a category of severe EOMD. Additionally, in a resting
state, his ATP production from fat was zero. This
remarkable shift from fat to glucose metabolism, which
is so commonly seen in my young patients, is
undoubtedly setting them up for metabolic syndrome. I
have learned not to be too surprised by such findings,
and I immediately asked him about his diet. He
confessed that every day for the previous two months he
had been ingesting 2-3 milk shakes blended with cookies
at a popular fast food restaurant.

I asked him to continue everything he was currently
doing except to avoid the milk shakes along with all
other carbohydrates including grains, fruit, legumes, and
sugars. In three weeks he repeated his mitochondrial
functional analysis and was happy to discover that his
total aerobic ATP production had now climbed to 30%
greater than predicted for a man two years younger.
This represented a net improvement in mitochondrial
function of greater than 70% simply from decreasing
dietary carbohydrate. Not surprisingly, this second test
revealed that his resting ATP production from fat was
now maximal. Cases such as this one form the majority
of what I see on a daily basis in my clinic.

(Continued on page 42)

THE ORIGINAL INTERNIST March 2008



It is important to reiterate here that excessive
carbohydrate ingestion, though it is the most common
cause of decreased fat metabolism, is not the only cause.
Deficiencies of the thyroid hormones T4 and T3, the
adrenal hormones cortisol and DHEA, and the anabolic
hormones HGH, progesterone, DHEA, and testosterone
also play a significant role. Other commonly
encountered factors include insulin resistance, sleep
deprivation, excessive dietary intake of trans fatty acids,
and deficiencies of essential fats, amino acids,
magnesium, B vitamins, chromium, lipoic acid,
coenzyme Q10, and L-carnitine. All of these nutrients
are especially likely to be deficient in patients who eat
excessive amounts of carbohydrates.

So, to summarize, the evidence indicates that decreased
fat metabolism resulting both from pre-mitochondrial
fatty acid delivery disorders and from a deficiency of the
key enzyme acetylcarnitine transferase leads to
mitochondrial dysfunction. The following conditions
then further intensify the dysfunction already created.

EOMD Secondary to Nutritional Deficiencies

What nutritional imbalances and deficiencies could
directly result in decreased mitochondrial function? In
terms of the needed cofactors in the Krebs cycle and the
electron chain system, the most worrisome deficiencies
would be the B vitamins, Co0-Q10, magnesium,
antioxidant vitamins (especially C and E), and the
essential amino acids. Contrary to what is often
preached, there is substantial evidence in the literature to
suggest that many of our patients, especially those who
are elderly, ill, or who are vegetarian commonly have
less than optimal essential amino acid profiles.”***

Due to their critical importance in metabolic
methylation, a deficiency of the vitamins folinic acid and
methylcobalamin would play a particularly important
role in total ATP production because both ADP and
phosphocreatine are methylation-dependent.  Using
genomics, researchers are discovering that very common
genetic variations cause certain individuals to require
much higher than normal dietary intake of these vitamins
in order to maintain optimal methylation.

Dietary fats are also critical for energy production. The
entire electron chain rests on the inner mitochondrial
membrane, which is composed completely of
unsaturated essential fats. A deficiency of the essential
fats omega 3 and 6 is quite common, and has been
shown to result in defective membrane transport and
fluidity.”>*®  Additionally, hydrogenated and partially
hydrogenated fats have been reported to act as
uncoupling agents, apparently due to their negative
effect on the mitochondrial membrane function.'>*’

EOMD Secondary to Sleep Deprivation
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A likely cause of EOMD is sleep deprivation, either self-
inflicted or resulting from sleep disorders. In the 1950s
the American Cancer Society conducted a very large
study in an attempt to try and determine the major
lifestyle factors that caused cancer and decreased
lifespan in general. The study examined sleep habits as
well as smoking, diet, cholesterol levels, blood pressure,
exercise, etc. Over 1 million Americans were surveyed
over a six-year interval, and the habits of those who had
died during this period were identified. Out of all the
factors studied, the amount of sleep time was the best
predictor of mortality. The highest death rates for all
ages were for those who slept four hours or less per
night, and the lowest rates were for those who regularly
slept eight hours.

Other investigators have published studies revealing
similar outcomes. One study in particular looked at
1,600 adults aged 36-50 and found that, compared to
good sleepers, poor sleepers were 6.5 times more likely
to have any one of a variety of health problems.” Dr.
William Dement, founder and director of the Stanford
University Sleep Research Center and one of the original
pioneers in the study of sleep, states it very clearly and
succinctly in his excellent book on sleep entitled, The
Promise Of Sleep: “Healthful sleep has been empirically
proven to be the single most important factor in
predicting longevity, more influential than diet, exercise,
or heredity. And yet we are a sleep-sick society,
ignorant of the facts of sleep and the price of sleep
deprivation.”

According to a 1997 article in the New York Times
Magazine, many sleep researchers believe that sleep
deprivation is reaching “crisis proportions.” This is a
problem not just for serious insomniacs but for the
populace at large, the article said, and added: ‘“People
don’t merely believe they’re sleeping less; they are in
fact sleeping less — perhaps as much as one and a half
hours less each night than humans did at the beginning
of the century — often because they choose to do so.”

Although exactly how it occurs is not fully known at this
time, several published studies have documented that
lack of adequate sleep decreases fat metabolism, resting
energy production, and exertional energy production.”’**
Many indications are that these effects of sleep
deprivation are mediated through a combination of a
deficient hormone and neurotransmitter production.

EOMD Secondary to Hormone Deficiencies

What hormonal deficiencies can lead to EOMD? Since
anabolic hormones, such as testosterone, progesterone,
and growth hormone, stimulate the utilization of ATP
for protein synthesis and other cell regulative activities,

(Continued on next page)
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in so doing they increase the levels of ADP. Elevated
levels of ADP are a primary stimulator of mitochondrial
function. Conversely, low levels of ADP act to decrease
mitochondrial function.

Catabolic hormones such as cortisol, T4, and T3 also
stimulate mitochondrial function by their direct effect on
the nucleus of the cell. T3 in particular is also critical
for optimal functioning of physiological uncoupling,
which is also responsible for the increased mitochondrial
production of heat and is a major stimulant of
mitochondrial function.

Finally, it should be noted that estrogen exerts a negative
effect on both T3 and T4 by increasing the levels of
thyroid hormone binding globulin, and hence creates a
decrease in mitochondrial activity. This is precisely why
women have a lower level of mitochondrial function
than men, and also explains why it is so important in
men to keep estrogen levels as low as possible, and in
women to replace estrogen only in the smallest doses
necessary to do the job.

EOMD Secondary to Toxicity

Heavy metals and pesticides are immediately lethal in a
high enough dose, but even in low doses they have two
toxic effects. One is as a direct source of oxidant stress,
and the other is because both of these classes of toxins
have been shown to increase pathological uncoupling,
which leads to a decrease in mitochondrial function.
Combined with the rather well-established fact that
modern man commonly has abnormally elevated levels
of both pesticides and heavy metals, such as arsenic,
lead, and cadmium, it is not hard to imagine that many
patients with EOMD are suffering from an increased
toxic burden.

In addition to the toxins mentioned above are the toxic
by-products of many of the bacterial and fungal
organisms that reside in the gastrointestinal tract. Some
of these ferments, for example tartaric acid, have been
found to block certain steps in the Krebs cycle.” The
overgrowth of these organisms is the result of deficient
and damaged immune systems combined with the
overuse of industrial and medical antibiotics. The World
Health Organization has established that mycotoxins are
a major source of disease and disability throughout the
world.

EOMD Secondary to Hypoxia

Hypoxia refers to a decreased level of oxygen in the
blood, and it is much more common than is often
considered. Obviously, since all mitochondrial function
is oxygen dependent, hypoxia results in a significant
decrease in mitochondrial function. Hypoxia is one of

(Continued on next page)
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those causes of decreased mitochondrial function which
can occur even in young people. Smoking, for example,
results in significant hypoxia. And for those who don’t
smoke, there is always the issue of passive exposure.

Another source of hypoxia is even more insidious, and
that is decreased ambient oxygen levels associated with
pollution and the green house effect created in urban
environments. In these environments ambient oxygen
levels are decreased from the activity of combustion
engines and not replenished due to an absence of
adequate vegetation. Urban environments have been
found to have significant decreases in ambient oxygen
concentration in comparison to rural environments.**
Yet another quite common and perhaps underestimated
source of decreased ambient oxygen is encountered in
the construction of new energy efficient homes, offices,
and apartment buildings. These constructions are often
so airtight that very little outside air is able to enter the
building. In the larger office and apartment buildings
the ambient air is often re-circulated to the point that
ambient oxygen levels become deficient.  This is
especially an issue in colder climates wherein it is in the
interest of energy conservation to minimize the amount
of fresh air being introduced into the system. Many
people live and work on a continuous basis in such
environments. | have long been aware that sleep apnea
represented a very common cause of clinical hypoxia.
Sleep apnea occurs secondary to upper airway
obstruction, either as a result of weight gain, alcohol,
medications, or allergies. Sleep apnea can also be
mediated from the central nervous system. Until |
recently listened to a lecture by a dentist who had been
researching the use of dental appliances to decrease
upper airway obstruction I was completely unaware that
hypoxia secondary to upper airway obstruction quite
commonly occurs in patients even when they are
awake!™

Armed with this piece of information, I began to
examine the mitochondrial function in a certain number
of my patients whom I suspected might have daytime
hypoxia secondary to upper airway obstruction. In these
cases | performed a mitochondrial functional analysis
using a mask air intake device, which left their airway in
their normal position, and compared it to measurements
using a mouthpiece which has the effect of opening an
obstructed airway. Low and behold, I noticed that in
many of these patients mitochondrial function measured
with the mouthpiece far exceeded that obtained with the
mask. These results have led me to believe that daytime
hypoxia secondary to upper airway obstruction is a very
real, and probably common, phenomenon.
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One more often overlooked source of hypoxia comes
from low-level carbon monoxide exposure. The legal
limit for occupational carbon dioxide exposure over a
40-hour work week has been set at 9 ppm, but based on
the amount of individual variation in hemoglobin
structure, this amount may be excessive for many.
Additionally, many homes, especially those in colder
climates, have ventilation/pressure issues that actually
draw carbon monoxide into the home, often resulting in
clinical carbon monoxide poisoning.**** I am aware of
one case in particular of a 15-year-old girl who
developed symptoms that were diagnosed as lupus. For
two years she was treated for this condition by her
physicians, only to have it resolved when, quite
accidentally, it was discovered that her home had
excessive ambient levels of carbon monoxide. The most
interesting aspect of the case was that the other members
of her household did not seem to be affected.

Asthma is a disorder that has demonstrated a
consistently increasing incidence for many years now.
Moreover, studies have shown that sub-clinical reactive
airway with mild bronchoconstriction is often not
diagnosed, especially in those who don’t exercise. I
routinely assess the O, saturation of my patients, and |
often find O, sats less than 93% in patients who were not
complaining of dyspnea on exertion and were not aware
that they had a pulmonary disorder. This has led me to
believe that yet another source of hypoxia is
undiagnosed, sub-clinical reactive airway disorder
stemming from allergic reactions to molds, pesticides,
food additives, petrochemical out-gassing, etc.

Contributing to this problem is the ever-increasing
amount of elemental mercury being discovered in the
environment. Elemental mercury is a known immune
adjuvant, which means that it potentiates the immune
response to an antigen. This is why it is routinely used
in the production of vaccines. Unfortunately, because it
is such a strong immune adjuvant, environmental
mercury may result in hyper-reactive immune responses
to everyday allergens and be a major contributor to
reactive airway disorder.

Last is the issue of decreased oxygen dissociation. In
this condition, oxygen fails to be released from the
hemoglobin molecule, and as a result, even though it is
being delivered to the capillary bed, it fails to be taken
up by the mitochondria and metabolized into energy.
Two factors initiate the release of oxygen from
hemoglobin. The first is an acid pH. Because acid in
the forms of CO, and lactate are the byproducts of our
everyday metabolism, as oxygen demands increase with

(Continued on next page)
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exertion and/or stress, more acid is produced. This
results in a decreasing pH in the capillary environment,
which is beneficial since hemoglobin loses its affinity
for oxygen in a low pH environment, and a lowered pH
stimulates the release of more O, from hemoglobin to
satisfy the increased demands.

Unfortunately however, this mechanism can be
adversely affected by alkaline salts, which act to prevent
the physiological decrease in the capillary pH that occurs
with increasing energy requirements. Although the
infrequent use of such salts cannot be considered much
of a problem, chronic usage, such as occurs in persons
routinely taking antacids, may lead to decreased
mitochondrial function. [ am also referring to the
current health fad of constantly drinking alkaline water
to supposedly “remove the acid from the body.”
Although it can be very therapeutic during the initial
phase of treatment in a person with advanced
mesenchymal acidosis, the constant intake of
unphysiological alkaline beverages and minerals, such as
coral calcium, etc., may have the ironic long-term effect
of actually increasing mesenchymal acidosis. By
decreasing oxygen dissociation, such unphysiologically
alkaline blood will only serve to force the body to meet
more and more of its energy demands anaerobically,
ultimately resulting in the formation of 19 times more
acid per molecule of ATP produced.

The second factor that results in decreased oxygen
dissociation may be even more pervasive, and that is a
decrease in the molecule 2,3,di-phoshoglycerate (2,3-
DPG). 2,3-DPG is produced in the red cell in the
pentose phosphate pathway as a result of glucose being
metabolized to lactate. This reaction is catalyzed by
oxidation, and therefore the levels of 2,3-DPG are
typically much lower in persons who do not regularly
exercise. 2,3-DPG acts to displace oxygen from
hemoglobin because hemoglobin has a much higher
affinity for 2,3-DPG than for oxygen. Studies have
shown that stored blood, due to its complete lack of
oxidation has negligible levels of 2,3-DPG. However
when the same blood is exposed to an oxidant such as
ozone, the levels of 2,3-DPG dramatically increase to
normal.”’

The other group with documented low levels of 2,3-DPG
are diabetics. Even though the physiology texts
proclaim that insulin is not required for glucose to enter
red blood cells, I am quite sure that this is only true
during exertion and not in a resting state. The increased
production of 2,3-DPG is undoubtedly one of the
reasons that diabetics do so much better when glucose
intolerance is improved. It also helps to explain why
regular exercise is so crucial for adequate mitochondrial
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function in the diabetic patient.
EOMD Secondary to Decreased Methylation

There are three sources of ATP in the body. Two of
them have already been discussed (i.e., ATP derived
aerobically in the mitochondria and ATP derived
anaerobically in the cytosol). The third source is from a
molecule called phosphocreatine. Phosphocreatine is
formed in the cytosol when ATP transfers high energy
phosphate to creatine. Phosphocreatine is able to store
this high-energy phosphate until an energy demand is
created, at which time it will transfer it back to ADP to
form ATP. This process results in the reformation of
creatine. Thus, during the initial minutes of exercise,
until it becomes exhausted, phosphocreatine serves as a
third source of ATP. It turns out that the amount of
phosphocreatine present in the body can be determined
by examining the level of CO, in respiratory gas.

Phosphocreatine is a relatively strong acid, whereas
creatine has a neutral pH. When phosphocreatine is
converted to creatine as ADP is converted to ATP, the
pH in the tissues is shifted toward an alkaline state. This
alkaline shift causes the enzyme carbonic anhydrase to
convert CO, to HCOs, thus lowering the level of CO,.
The decrease in CO, is readily detected by examining
the concentration of CO, in the exhaled respiratory gas."®

Because of the contribution of phosphocreatine to the
production of ATP in the first few minutes of exercise,
the concentration of CO, in the expired breath decreases
even as the concentration of O, being utilized increases.
The net effect is a decrease in the CO,/O, ratio. This
decrease will be maintained until the stores of
phosphocreatine are exhausted, at which time the ratio
will begin to climb in a linear fashion. By measuring the
length of time of this initial depression of the CO,/O,
ratio, it is possible to quantify phosphocreatine. But
why is this important?

Creatine is synthesized when the amino acid S-
adenosylmethionine (SAM) methylates guanidinoacetate
to form creatine and S-adenosylhomocysteine. About
70% of all methylation in the body is devoted to this
critical reaction to create creatine, because without
creatine there will be no phosphocreatine, and without
phosphocreatine there will be a shortage of available
ATP.*" Therefore, the amount of phosphocreatine in the
body directly correlates with the critical process of
methylation. To the extent that there is a
phosphocreatine deficiency in the body, one can safely
assume that there is a concomitant methylation
deficiency.

But methylation is not only critical for the formation of
ATP through the above-mentioned reaction. It is equally
(Continued on next page)

45



critical in energy production because of its importance in
adenosine production. Adenosine is the base from
which ATP (adenosine triphoshate) is produced.
Adenosine is produced when S-adenosylhomocysteine is
hydrolisated to adenosine and homocysteine. Note that
unless SAM is converted to S-adenosylhomocysteine
through the methylation of guanidinoacetate to form
creatine, no adenosine will be formed. Such a deficiency
of adenosine will result in a depletion of ADP,
ultimately resulting in the kind of pathological
mitochondrial uncoupling that shuts down and
eventually destroys the mitochondria.

But these observations are not just interesting academic
perusings, they are, in fact, clinically useful. 1 have
named the initial depression of the CO,/O, ratio that is
seen on exercise testing, as [ have described above, the
“methylation curve.” What is uniformly observed is that
subjects with the highest maxATP are also those with
the longest and deepest methylation curves, indicating an
optimally functioning methylation process. Likewise,
the subjects with lower levels of maxATP unvaryingly
demonstrate little to no methylation curve, indicating
both sub-optimal methylation and an inability to produce
phosphocreatine secondary to deficient ATP production.

Those who are familiar with methylation disorders will
recognize that they often occur as a result of mercury
toxicity, casein allergy, and genetic predisposition.
Furthermore, methylation disorders can often be
corrected with the orthomolecular administration of
folinic acid, trimethylglycine, pyridoxine, and
methycobalamin. It is interesting to note that when
subjects with a decreased maxATP, along with a
depressed or absent methylation curve, are given these
substances, they often rather dramatically show a
substantial improvement in both measurements.

EOMD Secondary to Ischemia

Ischemia refers to a decrease in the delivery of blood to
the capillary bed. Obviously, due to decreased oxygen
availability, a decrease in blood flow will cause the same
kind of decrease in energy production observed with
hypoxia.  Ischemia, however, has a much greater
negative effect on mitochondrial function than hypoxia
because ischemia not only decreases the delivery of
oxygen to the tissues, but it decreases all the cofactors of
oxygen metabolism, as well as the removal of carbon
dioxide.

Perhaps the single most common cause of ischemia in
today’s society is from decreased cardiac output
secondary to sedentary lifestyle. Using pulmonary gas
analysis, it is possible to estimate cardiac output with
some precision. I perform this measurement routinely
whenever | am assessing mitochondrial function, and I
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rarely find that a subject with decreased mitochondrial
function has a normal cardiac output.

A much more significant cause for ischemia would be
stress, and the resultant increase in vasoconstriction from
increased sympathetic tone. [ am not aware of any
published studies on the effects of stress on systemic
vasoconstriction, but there is an abundance of published
data on the vasoconstricitve effects of stress on the
myocardial circulation and in Raynaud’s phenomenon.*"
* These studies clearly verify that perceived stress such
as simply hearing bad news can immediately create
detectable ischemia in both myocardial and finger
tissues. Similarly, the stress from chronic pain or other
stressful symptoms can equally create ischemia.

When discussing ischemia, certainly atherosclerosis and
loss of arterial elasticity must be considered. The level
of atherosclerosis can be quite considerable in patients
over the age of 40, even in the absence of clinical
symptoms such as claudication or angina. In most cases,
ischemia due to atherosclerosis will be subclinical and
will only be picked up by stress testing such as occurs
with mitochondrial functional analysis.

Another cause of systemic ischemia in many patients
comes secondary to an immune system activation of the
coagulation cascade as described in a brilliant paper by
David Berg, LH Berg, and J. Couvaras entitled, “Is
CFS/FM due to an undefined hypercoagulable state
brought on by immune activation of coagulation?”* In
this paper Dr. Berg directly describes cases of chronic
fatigue being reversed using the anti-coagulant heparin.
I routinely examine the blood of my patients using a
dark-field microscope and have noticed that the majority
of the patients I examine have a noticeable precipitation
of fibrin deposits detectable on this simple examination.
I have also performed several investigations on patients
with dark-field evidence of abnormal coagulation-
wherein [ examined the results of mitochondrial
functional analysis before and after the administration of
heparin. In every case, these patients had a noticeable
improvement in mitochondrial function from the
administration of heparin. From these observations, |
have deduced that ischemia from abnormal coagulation
is a very commonly occurring cause of decreased
mitochondrial function.

Ischemia can also be caused by decreased endothelial
function at the level of the capillary wall. The decreased
function of the endothelial cells which make up the
capillary wall results in edema of these cells with a
resultant decrease in circulation and perfusion. This
condition has been well-described and popularized by
Manfred von Ardenne is his book, Oxygen Multi-Step

(Continued on next page)
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Therapy. According to Dr. von Ardenne, decreased
endothelial function as a cause for decreased
mitochondrial function is altogether common in many
presumably healthy people.*® Not surprisingly, I have
often found that the mitochondrial dysfunction in
patients whom 1 suspected had this disorder improves
significantly using Dr. von Ardenne’s stepped oxygen
exercise protocol.

Lastly, please reflect on the fact that many of the same
conditions that create hypoxia can also result in
ischemia. Thus, it is not unreasonable to assume that in
many patients the two conditions coexist and act
synergistically to appreciably impair energy production.

EOMD Secondary to Decreased Fitness

Many people mistakenly assume that early onset
decreases in mitochondrial function are simply a matter
of decreased fitness resulting in decreased cardiac output
and decreased lung function. While fitness level is
certainly a factor in the EOMD so commonly detected in
the individual who is over 50 years old, it can hardly
explain the EOMD observed in the young and health-
conscious. It should also be noted that a significant
number of my patients of all ages who demonstrate
EOMD are already regularly exercising.

A recent publication helps to illustrate the point that
EOMD is not simply a function of fitness. The authors
performed a meta-analysis of mitochondrial function
studies in aging men and compared the incidence of
EOMD in exercisers with highly trained marathon
runners. The authors underlined the increasing
frequency of EOMD in men as they became older. They
also pointed out that EOMD “is an independent risk
factor for cardiovascular disease, cognitive dysfunction,
and all cause mortality.” Additionally, they
demonstrated that even highly trained marathon runners
consistently had significant EOMD, clearly indicating
that there are other factors affecting mitochondrial
function than fitness.'

The above caveat having been expressed, there is
certainly no doubt that exercise does indeed play a major
role in mitochondrial function. Irrcher, et al, in a 2003
article on the subject, point out that a program of regular
endurance exercise improves mitochondrial function,
induces mitochondrial generation (biogenesis), and
delays the progression of aging.””  Other studies
document the beneficial role of exercise in the heart and
the brain.®*>° But not all exercise is equivalent.
Statistical studies are repeatedly showing that moderate
exercise seems to have a more beneficial effect than
intense exercise, secondary to the excessive free radical
activity induced when subjects with EOMD exercise
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beyond their aerobic capacity.’’ 1 have already published
one paper on this subject which demonstrated that due to
the commonality of EOMD, the majority of persons
exercising today are doing so at levels which exceed their
mitochondrial capacity.”

Nevertheless, when properly performed, exercise improves
mitochondrial function, increases antioxidant buffering
capacity, decreases oxidant stress, and increases longevity
in both humans and animals.”

EOMD: The Primary Cause of Mitochondrial
Decay, Aging, and Degenerative Disease

Mitochondrial decay induced by excessive free radical
activity is known to be the intrinsic cause of aging and
degenerative disease. This forms the central basis for the
Free Radical Theory of Aging.”>'*** EOMD occurs in the
young before any signs or evidence of mitochondrial
decay. The evidence is strong that EOMD is the primary
cause of mitochondrial decay and, hence, the ultimate
cause of aging and degenerative disease. The implication
of this statement is important because EOMD is
preventable and even reversible, and if EOMD causes
mitochondrial decay, then mitochondrial decay, aging, and
degenerative disease can be minimized by measuring and
treating EOMD.

EOMD causes mitochondrial decay by initiating a vicious
cycle of chain reactions as follows: 1) a decline in
mitochondrial function caused by the nine factors
mentioned previously; 2) a resultant increase in the
production of free radicals as a result of the “functional
hypoxia” induced by #l; 3) an accumulation of
mitochondrial DNA mutations; 4) a further increase in the
oxidative damage to DNA, protein, and lipids (particularly
the inner mitochondrial membrane, which houses the
entire electron transport chain); 5) a subsequent decrease
in the capacities of oxidatively damaged proteins and other
critical macromolecules further impairing mitochondrial
function; 6) an increase in the turnover rate of antioxidant
buffering enzymes as a result of increased free radical
production combined with a decrease in the production of
these enzymes as a result of impaired mitochondrial
function. The result of this cycle of events is a
simultaneous increase in free radical production with a
decrease in free radical buffering capacity.”

This vicious cycle is really brought home in an article
entitled, “Oxidative damage and mutation to mitochondrial
DNA and age-dependent decline of mitochondrial
respiratory function.” In this article the authors are
depicting EOMD when they describe the “gradual
impairment of respiratory function” which increases with
age. They go on to state, “An immediate consequence of

(Continued on next page)
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such gradual impairment of the respiratory function is
the increase in the production of the reactive oxygen
species (ROS) and free radicals in the mitochondria
through the increased electron leak of the electron
transport chain. Moreover, the intracellular levels of
antioxidants and free radical buffering enzymes are
gradually altered. These two compounding factors lead
to an age-dependent increase in the fraction of the ROS
and free radical that may escape the defense mechanism
and cause oxidative damage to various biomolecules in
tissue cells.” They conclude by stating that it is these
two processes, decreased oxidant buffering capacity and
increased ROS production, which are responsible for the
age-dependent process of mitochondrial decay.*

It is important to note here that the ROS mentioned
above are formed in direct proportion to the proton
gradient formed across the mitochondrial membrane as
part of the function of the electron transfer chain. The
greater the gradient, the more ROS are formed. Of
course, one very obvious way to decrease the gradient
and to thereby limit the production of ROS is to allow
the protons to re-enter the mitochondria through
complex five, which converts ADP to ATP. As long as
there is a significant amount of ADP, complex five will
function very well in this manner. However, four of the
factors leading to EOMD mentioned previously —
methylation disorders, nutritional deficiencies, hormonal
deficiencies, and decreased levels of fitness — also
result in the decrease of available ADP, resulting in
greater ROS formation.

Another way to reduce the proton gradient, and thus
decrease ROS formation, is through uncoupling proteins.
These are proteins that are on the mitochondrial
membrane which allow protons to re-enter the
mitochondria without the need for ADP. The most
active of these uncoupling proteins is activated by the
thyroid hormone triiodothyronine, and it is via this
method of decreasing the mitochondrial proton gradient
that this critical thyroid hormone serves to prevent
mitochondrial decay. The point here is that many of my
patients with EOMD, even those with values for serum
TSH, T3, and T4, which are in range, show a decrease in
their resting ATP production as well as a decrease in
maximal ATP production.

The most common cause for decreased resting ATP
production is hypothyroidism. Additionally,
hypothyroidism is also a cause of decreased maximal
ATP production. This observation has made me believe
that sub-clinical hypothyroidism is much more common
than it is currently thought to be, and may be a
particularly onerous component of EOMD. It also
serves to explain why one recently published animal
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study demonstrated that mice in the upper quartile of
resting ATP production lived 36% longer than those in
the lowest quartile.’

Levine and Kidd, in their classic text Antioxidant
Adaptation — Its Role In Free Radical Pathology,
emphasize that free radical pathology is an inherent
result of hypoxia. On page 133 they state, “An oxygen
deficit can be toxic to the cell by exacerbating free
radical generation in membranes housing electron
transfer assemblies.”  This free radical generation
destroys the mitochondrial membranes housing the
electron transfer assemblies, which decreases
mitochondrial function, while at the same time
increasing the electron leak through the membranes.
The increased electron leak leads to a further increase in
free radical generation, all of which ultimately results in
mitochondrial decay.

They go on further to state, “The patterns of cellular
damage from ischemic/hypoxic insult, which have been
well studied, parallel those seen following inhibition of
cellular ATP production ...” Inhibition of cellular ATP
production is what we are seeing in EOMD, and Levine
and Kidd state that, from a pathological perspective, it is
tantamount to classical hypoxia. On page 136 they
further clarify this inhibited state of ATP production
when they equate classical hypoxia to impaired oxygen
utilization using the term “functional hypoxia™:
“Cellular hypoxia can result from deficiency of oxygen
delivery  (ischemia/hypoxia) or impaired oxygen
utilization (functional hypoxia).””’

In essence, the terms “impaired oxygen utilization,”
“functional hypoxia,” and “EOMD” are identical in
implication. They all describe the same pathological
mechanisms that exist in classical hypoxia, all of which
lead to mitochondrial decay. The proposed mechanism
by which EOMD causes mitochondrial decay, aging, and
degenerative disease is pictured in Figure 1.

Energy Deficit Theory of Aging and Disease

After reflecting on the above observations, I made the
following postulations, which I have called the Energy
Deficit Theory of Aging and Disease:

1) Degenerative disease and aging are preceded by
early onset mitochondrial dysfunction (EOMD),
which occurs long before actual mitochondrial
decay, and commonly occurs in the young and
asymptomatic. The presence and extent of
EOMD can be determined by mitochondrial
functional testing.

2) EOMD results from two commonly occurring
states: 1) decreased pre-mitochondrial fat
metabolism, which leads to 2) decreased

(Continued on next page)
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mitochondrial function, which is further
compromised by ischemia, hypoxia, toxicity,
sleep deprivation, methylation disorders,
nutritional deficiencies, hormonal deficiencies,
decreased fitness.

3) EOMD creates a state of “functional hypoxia,”
which, through the combined action of increased
free radical formation and decreased antioxidant
buffering capacity, is the primary cause of
mitochondrial decay, aging, and degenerative
disease.

4) The processes causing EOMD, and hence the
processes causing aging and degenerative
disease, can be decelerated and even reversed by
altering these two states to improve
mitochondrial function. The degree of success
or failure in this endeavor can be documented
using mitochondrial functional testing.

Energy Deficit Theory Is Not Mitochondrial Theory

The Energy Deficit Theory is not just the Mitochondrial
Theory repackaged into different terminology. The
Mitochondrial Theory looks at energy deficit states
exclusively in terms of mitochondrial decay as a result
of oxidative damage to mitochondrial DNA. The
Mitochondrial Theory states that aging occurs as a result
of mitochondrial decay and as such is not reversible.
The Energy Deficit Theory offers a unique slant on how
this happens and what comes first.

Like the Energy Deficit Theory, the Mitochondrial
Theory recognizes that there is a steady, linear, and
predictable decrease in energy production associated
with aging. But unlike the Energy Deficit Theory, the
Mitochondrial Theory assumes that this decrease in
energy production is purely a result of aging, and as such
is after the fact. The Energy Deficit Theory states that
the observed decrease occurs long before aging has
occurred and, therefore, is the root cause of aging. More
importantly, the Energy Deficit Theory identifies the
factors causing this decrease in energy production and
what can be done to retard and reverse it.

For the past 3,000 years, the Chinese have utilized a
system of medicine that determines energy production
by a subjective evaluation of pulses and physical
findings. They use the word “chi” to refer to energy
production. They hypothesized that all disease proceeds
from a decrease in chi and that health is best maintained
over time by increasing chi through various exercises,
acupuncture, dietary protocols, and medications. The
Energy Deficit Theory is directly allied to this basic
concept, and further describes in scientific terms the
factors that lead to a decrease in chi.
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Figure 1

Decreased fat metabolism,
ischemia, hypoxia, toxicity, sleep
deprivation, methylation disorders,
nutritional deficiencies, hormonal
deficiencies, decreased fitness
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DEDICATION

In every person’s life there are certain people whom
through courage, honesty, commitment to excellence,
tireless example, and humble encouragement inspire us
to look deeper into our lives and move closer to our
potential. Such a person for me has been Richard
Kunin, MD. Dr. Kunin is well-known to all biologically
minded physicians who have an appreciation for the
radical concept that our bodies were built to heal
themselves when given the right nutrients and lifestyle.
Much of the ““new” information discussed in this paper
regarding the dangerous effects of our modern high
carbohydrate diets only serves to solidify the same
concepts that Dr. Kunin was espousing a mere 50 years

(Continued on next page)
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ago. It’s tough to be so far ahead of your time, and it
serves us well to be often reminded that we all owe Dr.
Kunin and the other pioneers like him a great deal of
gratitude. | am proud to call Richard Kunin a friend of
mine and to dedicate this article to him.
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Book Review

by Barry S. Kendler, PhD, CNS, FACN

Sick and Tired? Reclaim Your Inner Terrain
by Robert O. Young, PhD, DSc
Woodland Publishing, Pleasant Grove, UT, 2001
ISBN: 1-58054-056-2

Do not allow the prosaic title to deter you from reading
this book! Though intended for lay readers, it is more
suitable for professionals familiar with the biological
and nutritional sciences. However, do not read the book
unless you are willing to have your conceptual
framework of fundamental biological principles
seriously challenged. The author, a conventionally
trained research microbiologist, presents his
unconventional findings based on the study of live
blood, i.e., unstained blood examined using dark-field,
phase-contrast microscopy, capable of magnification of
up to 28,000 times. Use of this technique has enabled
him to view bacteria, yeast, molds, crystallized toxins
and cholesterol, undigested fats, and many other forms
in the blood.

Microzymas and Their Transformations

Young maintains that microorganisms emerge from red
and white blood cells. Even more remarkable is his
claim that the doctrine of pleomorphism, introduced by
Antoine Bechamp over a century ago, is wvalid.
According to this doctrine, minute particles, which
Bechamp named microzymas, meaning small ferments,
are independently living elements that inhabit cells,
interstitial fluid, blood, and lymph. Microzymas are
capable of fermenting sugars.

In health, microzymas organize and construct body cells;
they are the precursors to all living matter. However, in
disease, microzymas become disorganized and alter both
their form and function. In fact, they evolve into
bacteria and other microorganisms. Only the terrain,
that is, the condition of the body’s environment,
determines whether the microzymas will function
normally or will evolve into microorganisms that cause
symptoms of disease.

An acid-forming diet and nutritional deficiencies are

among the factors that can disrupt body chemistry,
triggering transformation of microzymas into bacteria,
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then into fungi, i.e., yeasts and/or molds. The latter
infest blood and other tissues, resulting in disease
through production of mycotoxins, mostly waste
products of fungal metabolism. Bacteria don’t always
evolve into fungi and can also produce disease
symptomatology from exo- and endotoxins.

The reason that microzymas undergo deleterious
transformation into bacteria, and then fungi, is that they
receive chemical signals from an acidic environment that
the organism is dead or disorganized. A vicious cycle is
created where mycotoxicosis exacerbates the acidity of
the body.

Young asserts that the live blood analysis reflects
favorable changes in the diet, lifestyle, and even
emotions. After instituting these changes, the
symptomatic microforms diminish in number or
completely disappear.

The Primary Role of the Immune System

Young offers a novel concept of the immune system.
Rather than being primarily an anti-infectious
mechanism, it serves mainly as an “elegant janitorial
service,” picking up and discarding filth, including
metabolic waste products and remnants of the half
billion cells that die daily. Infectious immunity is
merely a backup system and, by itself, cannot create
freedom from disease.

The current emphasis on immunity and stimulation of
immune function is a result of belief in the germ theory
of disease. This belief fosters over-reliance on the
immune system, ignoring its primary function in disease
prevention. By the time the system is activated, the
terrain has already been compromised.

Mycotoxins

Most mycotoxins are unsuitable for use as antibiotics
because of their toxicities. A common mycotoxin that is
especially problematic is acetaldehyde. Not only its
effects are detrimental, but so are those of its
metabolites, oxalic, lactic, and uric acid, in addition to
alcohol. Uric acid and oxalic acid promote gout and
kidney stones, respectively. Lactic acid promotes cancer
development, as will be explained below. Acetaldehyde
promotes hepatic production of low density lipoprotein,
which is used to bind and deactivate this and other
mycotoxins. However, the product of this binding can
become oxidized and result in atherosclerosis.

Acetaldehyde exhibits some other detrimental properties.
Among these are destruction of neurotransmitters,
damage to DNA, and binding to red blood cells which

(Continued on next page)
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interferes with their entry and progression through
capillaries, resulting in oxygen deprivation. DNA
damage can culminate in pancreatitis, cardiomyopathy,
brain atrophy, stomach ulceration, esophageal varicosity,
cirrhosis, enlarged spleen, and a multitude of other
disorders.

Cancer

Young has an entirely different view of this disease —
one, which he claims, responds favorably to dietary
intervention. Cancer results from disorganization of
microzymas and their subsequent evolution to bacteria
and fungi with concomittant production of exotoxins and
mycotoxins, respectively. Uric acid and acetaldehyde
production by fungi promote mineral-depleting
responses by the body in an effort to neutralize their
effects.  For example, the cells are depleted of
magnesium, potassium, and sulfur by the effects of
acetaldehyde and are depleted of potassium, magnesium,
sodium, zinc, and calcium by uric acid. Reduced
oxygenation by red blood cells, as described above,
results in more alcohol formation and symptoms of
intoxication, such as disorientation, confusion, and
dizziness.

In response, the immune system releases large amounts
of reactive oxygen species to counteract the fungi. This
release of free radicals is referred to as microzymian
oxidative buffering species or MOBS. If there is an
excessive accumulation of debris, the janitorial action of
the immune system is overwhelmed. Eventually, cells
may be converted from oxidative metabolism to
abnormal anaerobic metabolism. The latter cells may
travel through the bloodstream and initiate fermentation
of other cells via fungal penetration or poisoning.

Young says that although fungi and/or lactic acid are
found in autopsies of cancer victims, scientists have not
considered that they could play a causative role.

Intestinal Dysbiosis

A term used to refer to an imbalance of the intestinal
flora, intestinal dysbiosis is a condition that leads to
fungal overgrowth and ultimately penetration of the
intestinal wall, causing “leaky gut” syndrome. Upon
entry into the bloodstream, fungal mycotoxins deplete
the body of nutrients and oxygen, increase acidity, and
may invade body tissues and organs. The causes of
intestinal dysbiosis are many and include diet,
inappropriate food combinations, mental or emotional
stress, environmental toxins, and medication, especially
antibiotics.

According to Young, the colon becomes loaded with
debris and filled with thick and sticky mucus from
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engulfing toxins; this he terms mucoid. Many foods
cause the intestines to produce mucus to trap toxins,
especially dairy products, other animal proteins, white
flour and other processed foods. Vegetables, he claims,
are not mucoid-forming.

Inappropriate food combination is said to be a major
cause of mucoid production. Protein digestion begins in
the acid environment of the stomach but starch digestion
requires a mildly alkaline environment. Consequently,
each of these foods interferes with the digestion of the
other. Accordingly, these foods should not be eaten at
the same meal. Two other inappropriate food
combinations are foods high in sugar and high in starch
and foods high in sugar and high in protein.

Among the digestive disturbances that occur as a result
of intestinal dysbiosis are putrefaction, fermentation,
heatburn, gas, bloated stomach, ulcers, gastritis, and
constipation. The mucoid material adheres to the colon
wall and this serves as a habitat for destructive, toxin-
releasing microorganisms. Dysbiosis can also result
from diets containing 50% or more carbohydrate from
grains, legumes, and foods high in sugar content. Fungi
also cover sections of the small intestine, interfering
with absorption.

The author attributes many disorders to fungal infection,
including allergy, environmental hypersensitivity,
fatigue, neurological imbalance, hypoglycemia, diabetes,
and overweight.

Nutritional Support for a

Compromised Internal Environment

The remedies for a compromised internal environment
begin with restoration of the body’s normal balance, a
process that involves alkalinization, hydration,
oxygenation, mineralization, and nutritional
supplementation. This protocol involves the
consumption of large quantities of fresh vegetable juices
and a formula made up of powdered, dried green
vegetables for a week. This is followed by a mild
laxative or a botanical formulation that includes aloe
vera. A total of 14 nutritional items is recommended,
including caprylic, undecylenic, butyric, alpha-lipoic and
essential fatty acids, olive leaf, garlic, bromelain, organic
germanium, rare metals, and N-acetyl cysteine.

Dietary guidelines for those who have intestinal
dysbiosis or other symptoms of a compromised internal
environment include avoidance of junk food, fruit, foods
from animal sources, commercially stored grains, yeast-
containing foods, dairy products, condiments, edible
mushrooms, peanuts, corn, heated oils, microwaved

(Continued on next page)
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food, alcohol, caffeine, and smoking and chewing
tobacco.

Recommended are dark green and yellow vegetables,
sprouts, unstored grains, legumes, soy products, fresh
herbs, seeds, some nuts, fresh freshwater fish, lots of
pure water, and multiple vitamin-mineral supplements.
A food guide pyramid is presented with dark green and
yellow vegetables at the base, followed by sprouted
grains and legumes, seeds and some nuts, omega-3 and
omega-6 polyunsaturated acids, and low sugar fruits, in
that order.

Appendices

A series of appendices, which exceed the text in length
by about three-fifths (110 pages vs.169 pages), includes
instructions for juicing and sprouting and recipes. Also
appended are references to alternative medical
modalities, a wellness protocol, testimonials, and case
histories, including AIDS and cancer patients.
Photographs of live blood analyses accompany the latter.
There is an appendix on technical essays that examines
the pivotal roles of Bechamp and other pioneers in
pleomorphic hypotheses, a discussion of mineral
colloids and the mycotoxic/oxidative stress test and 13
tables diagramming pathological processes in the form
of flow charts. Finally, there is a discussion of viruses,
including HIV, and vaccines, based on the pleomorphic
hypothesis.  Over 200 references from biomedical
literature are also provided.

Commentary

The book is somewhat disorganized and redundant. For
example, he discusses Bechamp and Pasteur in both the
text and appendices. He also makes derogatory
statements about the integrity of the federal Food and

Drug Administration and the pharmaceutical industry,
statements that are both unsupported and pointless. His
claims about inappropriate food combinations and pH
balance are undocumented. He strongly advises against
consumption of peanuts and corn, claiming that both
foods are infested with fungi, although documentation of
this comes from Asian sources. He makes unfounded
and ludicrous statements about the origin of pancreatic
cancer in the Carter family as possibly being due to
peanut consumption.

However, Young’s revolutionary and novel perspectives
on the orgin of disease cannot easily be dismissed as
nonsense, although the traditional scientist or physician
is likely to try to do so. However, he has impeccable
scientific credentials and has conducted thousands of
hours of careful microscopic observations. Young is not
the first to make such claims, and he gives full credit to
Antoine Bechamp and other scientists in this context.

Thus, Young cannot easily be dismissed as a fraud,
despite the fact that, if true, his findings would
necessitate the rewriting of all microbiology and
pathology textbooks. Moreover, he has documented the
recovery of numerous patients with advanced cancer that
have followed his protocol.

This book ultimately challenges open-minded
biomedical professionals in all relevant disciplines to
test his hypotheses and protocols to determine their
validity or lack thereof. Considering that treatment of
advanced solid tumor malignancies, AIDS, and other
diseases have not been advanced in the past decades,
there is ample reason for considering novel approaches,
whether or not they are in accord with conventional
scientific knowledge. 4

Message from the
ACACDID

New Clinical Message Board

The council on Diagnosis and Internal Disorders of
the ACA has established a clinical message board for
DABCI’s, DABCI students and practitioners of func-
tional medicine. We invite all interested parties to
participate. Our clinical message board will be in a
new Yahoo! Group format.

Topics of discussion will include:

Diagnostic questions

Case Studies

Current Research
Post-graduate seminars
Continuing education seminars
plus other member benefits

Subscribe by email:
CDICclinicalmessageboard-subscribe@yahoo.com
or Dr. Montoya: littleaggie@hotmail.com

Web Address: www.groups.yahoo.com/group/CDIDclinicalmessageboard

54

THE ORIGINAL INTERNIST March 2008



DABCIs and Where They Are

ALASKA
Dr. David Mulholland
Anchorage, AK

Dr. Stan Throckmorton
Anchorage, AK

ALABAMA
Dr. Reginald Hug
Birmingham, AL

ARKANSAS
Dr. Lance Clouse
Van Buren, AR

Dr. Douglas Smiley
Siloam Springs, AR

ARIZONA
Dr. R. Michael Cessna
Tucson, AZ

Dr. Timothy Gerhart
Glendale, AZ

Dr. Kellie Gray
Glendale, AZ

Dr. Michael Stone
Tucson, AZ

CALIFORNIA
Dr. M. Wayne Brown
Burbank, CA

Dr. Jan Dooley
Arcata, CA

Dr. Jeffrey Greene
Los Angeles, CA

Dr. Jill Jordan
Carlsbad, CA

Dr. Andrew Lucas
Riverside, CA

Dr. Kathleen Power
Pasadena, CA

Dr. Rowen Richards
Glendora, CA

Dr. Scott Soluk
Los Angeles, CA

Dr. Sylvie Wellhausen
Riverside, CA

Dr. Kelly Worth
Orange, CA

COLORADO
Dr. John Baer
Englewood, CO

Dr. Debra Carpenter
Pueblo West, CO

Dr. Rita Cummings
Denver, CO

Dr. Terry Collinson
Colorado Springs, CO

Dr. Paula Dechert
Denver, CO

Dr. Sharon DeFrain
Peotone, IL

Dr. Lewis Holm
Littleton, CO

Dr. William Kleber
Berthoud, CO

Dr. Reiner Kremer
Franktown, CO

Dr. Steven Lokken
Colorado Springs, CO

Dr. Duane Lowe
Colorado Springs, CO

Dr. Phillip Pollock
Sterling, CO

Dr. Deborah Riekman
Colorado Springs, CO

Dr. Melanie Tiehart
Fort Collins, CO

Dr. Thomas Turner
Boulder, CO

Dr. Michael Vanaria
Boulder, CO

Dr. Brian Wilson
Englewood, CO

CONNECTICUT
Dr. Paul DiDomizio
Wolcott, CT

FLORIDA
Dr. John Fndlay
W. Palm Beach, FL

Dr. David Frerking
Tavares, FL

Dr. Marguerite Gerger
Clearwater, FL

Dr. Janice Piro
Palm Harbor, FL

Dr. Susan Player
Clearwater, FL

Dr. John Podlaski
Ocala, FL

1OWA
Dr. Gary Bowden
McGregor, 1A

Dr. Darlene Ehler
Tipton, IA

Dr. Robert Friedrichs
Mason City, IA

Dr. Tracy A. Stomgren
Glenwood, TA

Dr. Lynn Theesfield
Ames, [A

Dr. Anita Wubbena
Parkview, TA

IDAHO
Dr. Uma Mulnick
MccCall, ID

ILLINOIS
Dr. Delilah Anderson
Lisle, IL

Dr. Jeffrey Bergin
Lindenhurst, IL

Dr. Stephen Boudro
Bellwood, IL

Dr. Mete Durum
Arlington Heights, IL

Dr. Rayond Ferre
Decatur, IL

Dr. Mark Fredrick
Gurnee, IL

Dr. David Hepler
Lincoln, IL

Dr. William Hogan
Lombard, IL

Dr. Lester Holze, Jr.
Elgin, IL

Dr. Cindy Howard
Orland Park, IL

Dr. Frederick Hult
McHenry, IL

Dr. Grant Iannelli
Lombard, IL

Dr. Thomas Jensen
Sterling, IL

Dr. Harry Jensen
Sterling, IL

Dr. Theodore Johnson
Chicago, IL

Dr. James McGinn, Jr.
Crystal Lake, IL

Dr. Christena Nicholson
Glen Ellyn, IL

Dr. Anthony Pantanella
Hoffman Estates, IL

Dr. Michael Poierier
Lombard, IL

Dr. Robert Pyne, Jr.
Palos Hills, IL

Dr. William Shelton
Lombard, IL

Dr. Douglas Stam
Bourbonnais, IL

Dr. Frank Strehl
Wheaton, IL

Dr. David Wickes
Lombard, IL

Dr. Steven Zaeske
Orland Park, IL

Dr. Alex Zevan
Bloomingdale, IL

INDIANA
Dr. John Bernzott
Connersville, IN

Dr. Thomas Jansen
Kendalville, IN

Dr. Brian McGuckin
Valparaiso, IN

Dr. Robert Prather
Indianapolis, IN

KANSAS
Dr. Mark Albers
Wichita, KS

Dr. Lynn Betz
Auburn, KS

Dr. Ben Bowers
Wichita, KS

Dr. Richard Brown
Olathe, KS

Dr. H.M. Chalker
Meade, KS

Dr. Dustin Cheney
Phillipsburg, KS

Dr. Rod Clements
Eldorado, KS

Dr. Paul Hughes
Olathe, KS

Dr. Janie Pirner
Wichita, KS

LOUISIANA
Dr. Robert Smith
Baton Rouge, LA

MARYLAND
Dr. Wayne Sodano
Bel Air, MA

MICHIGAN
Dr. Daniel McGregor
Prudenville, MI

Go to www.clintpublications.com
www.councildid.com
for DABCI listings
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DABCIs and Where They Are

MINNESOTA
Dr. Jeffrey Anderson
Edina, MN

Dr. Robert Bergan
Minneapolis, MN

Dr. Timothy Bertsch
Champlin, MN

Dr. Linda Bowers
Bloomington, MN

Dr. Russell DesMarais
St. Paul, MN

Dr. Joel Eichers
Chanhassen, MN

Dr. John Gerber
Blaine, MN

Dr. Timothy Gerhart
Red Wing, MN

Dr. Jedidiah Krauss
Minnetonka, MN

Dr. Mac Beth Lindstrom
Slayton, MN

Dr. William Lyden
Minneapolis, MN

Dr. Todd McGillick
Gaylord, MN

Dr. Thomas Miller
Coon Rapids, MN

Dr. Joseph Muldoon
Slayton, MN

Dr. Brenwyn Peddycoat
White Bear Lake, MN

Dr. Gregory Peterson
Winona, MN

Dr. Dane Roubos
Bloomington, MN

Dr. Sandra Spore
Stillwater, MN

Dr. Leslie Stewart
St. Paul, MN

Dr. Charles Strauman
St. Louis Park, MN

Dr. Terese Tomanek
Duluth, MN

\

Dr. Timothy Whelan
New Hope, MN

Dr. Jon Williams
Bloomington, MN

MISSOURI
Dr. David Clark
Oak Grove, MO

Dr. Jack Kessinger
Rolla, MO

Dr. Jay Kessinger
Rolla, MO

Dr. Mable Leckrone
Liberty, MO

Dr. Duane Lowe
Maplewood, MO

Dr. Terry Nelson
Independence, MO

Dr. Jeremy Thornton
Stockton, MO

Dr. Robert Wiehe
West Plains, MO

NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ

Dr. Perry Ricci
Egg Harbor City, NJ

NEW MEXICO
Dr. John H. Gelhot
Albuquerque, NM

Dr. Shereen Jegtvig
Albuquerque, NM

NEVADA
Dr. Howard Balduc
Las Vegas, NV

Dr. Craig Roles
Henderson, NV

NEW YORK
Dr. Ronald Safko
New York City, NY

NORTH CAROLINA
Dr. Phillip Arnone
Matthews, NC

Dr. William R. Armstrong
Laurenburg, NC

Dr. Stephen Button
Mount Airy, NC

Dr. Kaaren Carrick
Raleigh, NC

Dr. Sharon DeFrain
Cary, NC

Dr. Laura Frey
Black Mountain, NC

Dr. Nikolas R. Hedberg
Asheville, NC

Dr. Sandrine Martin
Cornelius, NC

Dr. Barbara Saunders
Garner, NC

Dr. Todd Smith
Winston-Salem, NC

OHIO
Dr. Robert Gilbert
Mansfield, OH

Dr. Mark McAdoo
Athens, OH

Dr. Van Merkle
Dayton, OH

OKLAHOMA
Dr. Gerry Langston
Tulsa, OK

Dr. Richard Santelli
Bethany, OK

Dr. Michael Taylor
Tulsa, OK

OREGON
Dr. Scott Northrup
Brookings, OR

Dr. Daniel Beeson
Portland, OR

Dr. David Braman
Tuelatin, OR

Edward Brown
Portland, OR

Dr. Kathleen Galligan
Oregon City, OR

Dr. Edward Geller
Medford, OR

Dr. Usha Honeyman
Corvallis, OR

Dr. Steven Lumsden
Gresham, OR

Dr. Kristopher Peterson
Hermiston, OR

Dr. Thomas Richards
Beaverton, OR

Dr. James Siegel
Canyonville, OR

Dr. Mark Thomas
Cottage Grove, OR

Dr. David Wickes
Portland, OR

PENNSYLVANIA
Dr. Bruce Fink
Coudersport, PA

Dr. Mark Homison
Cranberry Township, PA

Dr. John LaHoda
Richboro, PA

Dr. Fredrick Osterberg
Red Lion, PA

Dr. Jeffrey Ware
Washington, PA

SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC

Dr. Bruce Gwinnup
Charleston, SC

Dr. Peter Kfoury
Charleston, SC

Dr. Robert Pascal
Charleston, SC

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Roger Prill
Mitchell, SD

Dr. David Schwierert
Rapid City, SD

TENNESSEE
Dr. William Strauss
Lebanon, TN

TEXAS
Dr. Edward Brown
Dallas, TX

Dr. Ralph Burton
Kennedale, TX
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Dr. Janie Duke
Plano, TX

Dr. Doreen Lewis
San Antonio, TX

Dr. Joe Lindley
Houston, TX

Dr. Tim McCullough
Houston, TX

Dr. Virginia Thompson
Arlington, TX

UTAH
Dr. Don Vradenburg
St. George, UT

VIRGINIA
Dr. Robert Duca
Dunn Loring, VA

Dr. Guntrang Khalsa
Herndon, VA

WASHINGTON
Dr. H. Earl Moore
Spokane, WA

WISCONSIN
Dr. Leslie Best
Madison, W1

Dr. Barbara Bradley
Wausau, WI

Dr. Kevin Branham
Eagle River, WI

Dr. Bernie Finch
Pepin, WI

Dr. Craig Gilbaugh
Ashland, WI

Dr. Kathleen Maedke
Milwaukee, WI

Dr. Cheryl Metzler
Green Bay, WI

Dr. David Sommerfeld
Rice Lake, WI

Dr. Gina Steinman
Blanchardville, WI

Dr. Dean Willhite
Manitowoc, WI
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