
Aging, Energy, Progesterone
In 1935 when Clive McKay’s group began

its study of caloric restriction and life-span
extension, the “rate of living” theory of aging
dominated thinking. In repeated studies,
McKay made it clear that it was only the
amount of energy metabolized, rather than the
absence of particular substances, that
accounted for longer life when the total energy
of the diet was restricted. In a common version
of the rate of living theory, it was oxidative
damage necessarily produced by the respiring
mitochondria that produced the “wear and
tear” of living. From the beginning of the 20th
century, a popular idea was that the accumula-
tion of an inert or toxic “metaplasm” in cells in
proportion to their metabolic rate accounted
for the aging process. The accumulation of
“age pigment,” lipofuscin, in proportion to the
presence of polyunsaturated fats, heavy metals,
and oxygen tends to support the idea of aging
as accumulation of metabolic waste—and to
challenge the idea that energy-metabolism
itself causes aging. The essential amino acids
were among the nutrients causing lipofuscin to
accumulate.

If metabolizing “pure energy” is the cause
of aging, all of the substances known to
contribute to the formation of metaplasm or
lipofuscin are irrelevant, so the composition of
food can’t affect the rate of aging.

The rate of living theory was gradually
being proven wrong in a variety of ways, as
animals with a higher metabolic rate turned
out to generally live longer than those with a
lower metabolic rate, but it has become
entrenched in the nutritional doctrines of the
caloric restriction life-extension culture, and
has blended into the durable sugar-phobic
culture, in which excess sugar is seen as the
major factor in the development of diabetes,
cancer, heart disease, and and nerve degenera-
tion, including dementia. In recent years,
many studies have shown protective effects of
diets with a lower ratio of protein to
carbohydrate.

Biochemically, the closest cells can come
to metabolizing pure energy (the basic cause
of aging according to the rate of living theory)
is when they are responding to the  ATP deliv-
ered by glucose (Chaudhari and Kipreos,
2018), defined as a high Respiratory Quotient,
as opposed to the lower ratio when fat or
amino acids are oxidized for energy.  As the
rate of living theory has taken over, with
“logical” arguments, the actual measurement
of oxygen consumption and CO2 production
has been discouraged, and replaced by new
technologies that estimate them without direct
measurement—for example, the doubly
labeled water isotope method and the proprie-
tary Agilent “Seahorse XF Analyzer” technol-
ogy. To the extent that physiological
measurements are important for science and
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understanding health and sickness, the recent
trends in measurement and explanation are
catastrophic.

Has “evolution” increased the efficiency of
respiratory energy production, and is energetic
efficiency of energy production a good thing?
Within the rate of living theory of aging, those
are common opinions. A maximum of fat
storage on a minimum of food consumption is
an example of high efficiency. The highly
“wasteful” inefficient energy metabolism of
“uncoupled” mitochondria improves adaptabil-
ity to the environments, and extends longevity.

In some fields, the need to hide failures of a
belief system has produced very bad results.
“In altitude studies, for example, it is generally
accepted that mitochondrial volume density in
human skeletal muscle diminishes with chronic
high altitude exposure” (Jacobs, et al., 2018),
but this result was caused by failure to account
for the catabolic effects of the mountain
environment, and the real effect of altitude
hypoxia itself is the opposite, viz., mass skele-
tal muscle mitochondrial volume density
increases in response to high altitude exposure.

This particular feature of high altitude
physiology is very important for understanding
the life-prolonging effect of living at high
altitude. Aging corresponds closely to the
decline of tissue mitochondrial mass, and
things that preserve or restore mitochondria
can preserve or restore tissue metabolism.

When investigating the effects of a lower
ratio of protein to carbohydrate, it has been
found that certain amino acids account for
most of the protective effects of reducing
dietary protein, especially methionine and
tryptophan. This accounts for the main protec-
tive effects of gelatin in the diet, since this
protein is deficient in methionine, cysteine,
and tryptophan, the main anti-metabolic amino
acids.

There is a threshold effect in exposure to
the harmful amino acids, and this involves a
very sensitive system for detecting their

concentration, apparently involving the actin
filament network throughout the body. Above
the threshold concentration, methionine
activates mTOR. Increased mTOR shortens
life-span and increases the processes of aging.
Increased fat in the diet increases mTOR,
adding to the effects of amino acids. Several
substances block the increase of mTOR,
including the citrus flavonoid nobiletin,
aspirin, and progesterone. Nobiletin preserves
mitochondrial glucose metabolism, while
protecting against the anti-metabolic effects of
fat (Nohara, et al., 2019).

The way these regulators of energy and
aging interact is holistic, and it’s necessary to
understand that organisms make generaliza-
tions about their problems. Things that inhibit
mTOR will increase adaptation and organiza-
tion with expansion of the time horizon, while
things that activate it (methionine, estrogen,
radiation) will accelerate cell growth and
inflammation and activate terminal processes.
Progesterone and estrogen relate to the degree
of mTOR activity through the body as a
whole, not just through a series of receptor
intermediates.

A high RQ, oxidizing mostly glucose, is so
harmful, according to present metabolic
consensus, that it would seem logical to
emphasize the importance of the simple old
BMR studies, measuring CO2 produced and
oxygen consumed, but these have been
abandoned in favor of complex new
techniques, which replace measurements with
estimates of those quantities (doubly labeled
water isotope measurement, and the proprie-
tary “Seahorse” apparatus).  I suspect that the
weight of the simple facts of oxygen
consumption was so disruptive to the newer
methods of treating hypothyroidism that they
eliminated the use of the tests, instead of
finding real justification for their practices.
Oxygen consumption is no longer understood
in the medical culture to be the basis for the
physiological effects of thyroid hormone.
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The high energy represented by the ATP
produced by oxidation of glucose is obviously
essential for maintaining the essential features
of life, and it is the system suppressed in an
organized way by activation of mTOR, result-
ing from imbalances in the available nutrients.
Progesterone’s roles in this energy system
have been seen to be crucial in pregnancy, and
in protection against stress and degeneration,
but its official categorization as a sex hormone
has blocked insight into its real central
functions.

For about 50 years, a dogmatic view of
hormones has been that they act through
nuclear receptors to activate the genes that
explain their functions. Two such receptors,
PRA and PRB, were identified, but failed to
explain any of progesterone’s important
effects. In 2013 (Dai, et al.), a group looked for
a protein that binds to progesterone and to the
mitochondria, but not to DNA, and found that
such a protein seems ubiquitous, and that
binding progesterone causes it to hyperpolarize
the mitochondria, increasing their energy
production, and to  prevent the decrease in size
of the mitochondria that would otherwise
occur with aging and loss of energy
production.

Progesterone has been known to act protec-
tively against catabolic stress hormones, the
estrogenic, inflammatory, shock and autoim-
mune processes, pro-aging systems, including
the mTOR system, but its direct structural and
metabolic actions on the mitochondria will
probably help to explain the nature of the
age-accelerating effects of ionizing radiation,
endotoxins and lipofuscins.

Progesterone, acting on the physical struc-
ture of the cell exactly where “pure energy”
supports the living state and its functions, has
become a new reference point for judging the
conditions of the organism.
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