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Imagination is more important than knowledge. Knowledge is limited. Imagination encircles the world. A. Einstein
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Imprinting and Agillg such as parrots and ravens had no unpleasant

Many things have been found to change the
rate of aging, but they have generally been ignored,
forgotten, or denied. In the last several years many

the only proven means of significant life prolonga-
tion. The popularity of that opinion can be traced
to the "rate of living" or "wear and tear" theory that
was popular early in the 20th century. A few
experimenters found that restriction of particular
substances, rather than calories, could account for
the life prolonging effects of a restricted diet.

Some of the substances in foods that shorten
the life span are toxins, such as cadmium and
arsenic, an excess of iron (Klang, et al, 2014;
Massie, et al., 1993), phosphate (Bergwitz, 2012,
Kuro-o, 2010) and the amino acids methionine,
cysteine, and tryptophan.

Many experiments have found that increased
amounts of some nutrients, especially niacinamide
and vitamin E, have produced distinct increases in
longevity in animal studies. The ratio of phosphate

to calcium and vitamin D regulates " “klotho "
— %Er}_ nﬁfoﬁmt antl—agmg protein.

The intestine is-a source of toxins, and some
studies have found considerable life extension by
keeping the intestine free of bacteria. At the begin-
ning of the 20th century, Elie Metchnikof (The
Nature of Man, 1894, Prolongation of Life;
Optimistic Studies, 1907) believed, basing his
ideas on comparative biology, that intestinal toxins
caused aging by disrupting the immune and
endocrine systems' functions in tissue maintenance
and renewal. He noticed that the intestine of short-
lived herbivores such as rabbits had a strong odor

of putrefaction and a great variety of bacterial °

species, but that the intestines of long-lived birds

. 1950, the

smell, even when he had fed the ravens with

* rotting meat, and contained only a few species of

bacteria.
Metchnikoff's ideas about intestinal toxins

| .-biclogists-have said-that-restrietion-of-ealeries-is— —as—a~source—of sickness—and agmg were widely

attacked in US medical journals. In 1907 he wrote
"Even at present there are critics who regard me
as incapable of sane and logical reasoning."

There have been many experiments involv- |

ing the manipulation of hormones to change the
rate of aging. W.D. Denckla's experiments showed
great life span extension from removal of the
pituitary gland. The presence of the gland slows
oxygen consumption with aging, its removal
prevents that slowing. Other experimenters have
found that reducing the amount of oxygen in the
atmosphere extends the life span, supporting the
observation that the prevalence of the degenera-
tive diseases is lower at higher altitudes. Long
lived species have greater amounts of carbon
dioxide and bicarbonate in their blood (Muradian,
2013).
In the first half of the 20th century there was
a growing consensus that x-rays and other ionizing -
rad1at1on accelerated the aging process, but after
military-medical complex began
promoting the idea that x-rays didn't cause cancer
and heart disease, and could even slow the aging
process. Something similar happened regarding
estrogen and polyunsaturated fats; at first they
were seen to synergize with the harmful effects of
radiation, then the industries promoted the
opposite belief.

Until recently, Clive McCay's experiments
with grafting young animals to old animals were
generally forgotten, but he showed that the
maximum life span could be approximately
doubled. Experiments of this sort have resumed,




___ Other experimenters found that tissues repeat-

with a focus on finding a product in the young
animial's blood that can be sold as a product.
Harvard has patented a molecule, GDF-11, which
activates cell renewal.

Alexis Carrell's experiments with chicken
hearts demonstrated immortalization of an organ,
by frequently renewing the plasma in which the
tissue was maintained. Han Selye designed an
experiment in which an animal's own plasma and
lymph renewed a bit of connective tissue isolated .
in an implanted glass tube, and found that the
repeated removal of fluid from the chamber kept
that tissue from aging, while the rest of the animal
aged normally

edly grafted from old animals into younger
animals were apparently immortalized (or renewed
with each transplantation), while retaining their
normal function and structure through as many as
ten normal life spans. Removing an old dog's
plasma and replacing it with a salt solution
restored the dog to youthful vitality, suggesting
that simple dilution of something in the aged inter-
nal environment can be beneficial.

These observations, as a group, show that
aging involves systemic physiological processes
very different from "wear and tear," but something
in the culture of science and medicine has created
a reluctance to consider the problem holistically,
to think about the nature of the living organism
that responds in those ways.

Although farmers have generally recognized
that plants and animals are altered by changes in

_the weather_or their food supply, the doctrine of

genetic determinism had- until reeently” caused
many people to insist that the environment and diet
of a pregnant woman couldn't affect the develop-
ment of her baby. While animal experiments in the
1950s and '60s were showing that the size and
proportions of the body were influenced by the
conditions of the mother during gestation, and that
those changes could be passed on for generations,
thea~delamad ' dos™io wivvthzd WS enerfy m
the normal way. In old age, a relatively small stress
can be deadly, because the organism is unable to
produce the energy needed to respond to the stress.
Learned helplessness is coming to be seen as a
form of "imprinting," involving various epigenetic

medicine, because some of the conditions that
made them possible haven't changed.

Ideas of stable inheritance in biology, from
19th century Weissmanism to 20th century
neo-darwinism were paralleled in physics by the
philosophy of atomic determinism, a "clock-work
universe," which would follow universal laws
while inevitably "running down." Analyzing the
amount of energy, in the form of fire, used in a
steam engine to produce work, and the amount of
heat produced by friction as the engine did its
work, it was realized that the system would always
lose some usable energy as heat, so that a "perpet-
ual motion" machine was impossible in principle.

__ The total amount of energy stayed the same (the |

first law of thermodynamics), but the amount of
usable energy always decreased (second law of
thermodynamic).

These laws were useful for mechanical

“engineering and chemistry, but the physicists were

so pleased by the simplicity of that way of think- -
ing that they applied it to the whole universe,
including the interior of stars. When they were
criticized, they became rude. Applying their
understanding of Kant's philosophy and Darwin's
evolution theory, they said that their opponents
were suffering from the inheritance of a primitive
philosophy that made their brain unable to grasp
the new true science. Around the beginning of the
20th century, this attitude was widely shared in
the "scientific" culture. Ludwig Boltzmann, Emnst
Mach, and Arthur Eddington all expressed it.

The universe, in this "new" view, is running

down, from a_beginning_state of absolute order L.
and unlimited available energy (a complete

absence of entropy), to a future state of absolute
disorder and complete entropy. Eddington wrote:
"The law that entropy always increases--the
second law of thermodynamics--holds, I think, the
supreme position among the laws of Nature."

"The chain of deductions from this simple law
have been almost illimitable; and it has been
e mterested and active condition. ‘1heé hormones
and other chemicals that can correct learned
helplessness increase the production and effective
use of energy and relieve the physiology of stress,
which has led to the unfavorable "imprinted" or
developmental changes.




the final taking away of a dimension that did it. I
will tell you what is stopping you. You are using a
conception of space which must have originated
many million years ago and has become rather
firmly embedded in human thought. But the space
of physics ought not to be dominated by this
creation of the dawning mind of an enterprising
ape."

This attitude was immediately taken up by the
anti-Darwinists at the beginning of the 20th
century who created neo-darwinism and genetic
determinism, with their "immortal germ line," and
the "mortal soma" doctrine that made the "wear
and tear" theory of aging seem plausible.

Any change in the immortal genes had to be
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random, because while entropy can only increase,
order decreases. In 1956, this was formalized as
the Central Dogma of molecular biology, that
information flows only from DNA to RNA and
from RINA to protein.

Embryologists and developmental biologists
continued to think in terms of fields creating
forms, of emergent features, and "epigenetic"
effects, until government defunding and other
events submerged that kind of thinking after about
1950. The "War on Cancer," that was declared in
1971, funded studies based on the idea that cancer
was "genetically determined," caused by (unpre-
dictable) changes in the DNA of a single cell. That
project's failure to produce results in more than 40
years has led to a reconsideration of the idea that
cancer is a metabolic and developmental problem,
involving the same principles that govern normal
_development. .

If cancer can now be seen as an epigenetic
problem of development, then maybe aging, which
progressively increases the tendency to develop
cancer, can be productively treated as a systemic
metabolic problem that steers development into
blind alleys.

In "learned helplessness," an animal will die in
a situation that a normal anmimal could easily
endure, because it fails to mobilize its energy in
the normal way. In old age, a relatively small stress
can be deadly, because the organism is unable to
produce the energy needed to respond to the stress.
Learned helplessness is coming to be seen as a
form of "imprinting," involving various epigenetic
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factors such as modification of DNA by attaching
methyl groups in specific gene-regulating
locations (van der Doelen, et al., 2015; Nikolova
and Hariri, 2015; Bodden, et al., 2015; Sterren-
burg, et al., 2011). Although the state of helpless-
ness can persist indefinitely, a single experience
of escape is all that's necessary for the animal to
regain its normal ability to escape and to mobilize
its energy to survive stress.

In aging, expression of genes is broadly inhib-
ited by a general increase in DNA methylation.
Because of the involvement of similar epigenetic
modifications of gene expression, aging can be
thought of as a type of imprinting that involves

_ features_similar to learned helpless, in which the .

organs and tissues, including the brain, are unable
to mobilize the energy needed for ordinary
adaptive processes.

At the opposite philosophical extreme from
genetic determinism is the (e.g., Whiteheadian)
view of the body as a unique substance that's
always in process of development, in free interac-
tion with everything in its environment. Our
language and culture tend to instill some
"Platonic” ideas of determinism, rigid categories
and timelessness, but early life stress--during
gestation and early childhood--sets the organism
on a course of inadaptability and exaggerated
susceptibility to stress, resembling a chronic mild
degree of helplessness, which makes it easier to
conform to the impositions of the culture.

The characteristic outlook toward the future,
in this stress-induced state, is that it will be just

_more of the same, and that_efforts to_improve it _|

are futile. The opposite attitude, recognizing that
the complexity of interactions is always creating
new possibilities, sees multiple possibilities and
imaginatively makes choices that are likely to lead
to a future of further possibilities and choices.

In animal studies, an enriched environment is
one of the things that can promote change of the
brain and behavior from the hopeless condition to
the interested and active condition. The hormones
and other chemicals that can correct learned
helplessness increase the production and effective
use of energy and relieve the physiology of stress,
which has led to the unfavorable "imprinted" or
developmental changes.




The balance between methylation and demeth-
ylation is influenced by both general and local
conditions, including the abundance of methyl
donors and the redox balance, with a reduced state
(higher ratio of GSH to GSSG, a shift away from
oxidation) and hypothyroidism increasing methyla-
tion. Other factors include itracellular pH, and
energy. (Jump, et al., 1987; Wong, et al., 1989; Sui
and Li, 2010; Holz-Schietinger and Reich, 2015;
Huang, et al., 2012; Niedzwiecki, et al., 2013; van
der Wijst, et al., 2015). These factors are involved
in adapting to the environment, and mediate the
effects of the environment on the genes.

The blood and lymph are the internal environ-

with and depend on for the substances and signals
that they need to survive and function. Since it
changes with the states of the organism and its
external environment, it will reflect the processes
of enrichment and renewal, stress and degenera-
tion, regeneration and aging. These fluids, and the
nervous system, control the processes of adaptive
imprinting.

The kidneys, lungs, and intestine interact
closely in maintaining this watery internal environ-
ment. Foods and intestinal bacteria produce
adaptive reactions, but some of those adaptive
reactions, that are effective for the moment, limit
the range of future adaptations.

Stressed, imprinted, and inefficient kidneys
increase stress imprinting systemically. Chronic

kidney disease accelerates aging, and with aging

there's a steady decrease of kidney function.

_Several of the effective anti-aging methods _ processes. High altitnde raises_the threshold for—

involve exchange and dilution of the blood serum
or lymph, implying that something responsible for
the syndrome of aging is present at increased
concentration in old age. Other anti-aging methods
are closely related to the function of the kidneys or
intestine, implying that the aged kidneys -are
removing less of the senescence-producing factors
(senectogens), and/or. that the aged intestine is
producing more. Failing kidneys damage bowel
function, leading to increased production of toxins.

Early life  stress increases vasopressin (the
antidiuretic hormone), and serotonin, and these are
mvolved in life-long behavioral effects, including
increased depression, aggression and anxiety. A

variety of types of stress, especially if prolonged,
increase vasopressin, including maternal separa-
tion, forced swimming, suspension by the tail,
pain, and exposure to bacterial endotoxin,
cadmium, and probably organophosphates.
Hypoglycemia, histamine, serotonin, estrogen, and
parasympathetic nervous activity are among the
endogenous factors that increase vasopressin.
Stress affects gene methylation to increase
production of vasopressin. Antagonists to
vasopressin can reverse the learned helplessness
produced by stress. Vasopressin is responsible for
the intestinal bleeding of stress, causing constric-
tion of the bowel blood vessels, and damages the

_| _ment, milieu intérieur, that cells copstantly interact ~ barrier function.of the bowel, and.also.the blood __ | _ _

bram barrier and genera]ly increases vascular
leakiness. ,

Chronic exposure to vasopressin damages the
kidneys, causing abnormal growth and fibrosis, as
it does in the heart. The increased collagen synthe-
sis is at least partly dependent on the increased
nitric oxide production caused by vasopressin.
Increased nitric oxide is also responsible for-the
reduced body temperature and lower metabolic
rate produced by vasopressin.

The lower metabolic rate is useful during
sleep and torpor/hibernation, but when
vasopressin is increased in the daytime the effect
is to reduce adaptability, as in aging.

Since darkness is stressful, sleep, with reduced
urine formation and reduced calorie requirement,
is convenient, though longer light exposure, with
less need for sleep, probably slows aging

vasopressin secretion, increasing the metabolic
rate, and this probably contributes to the lower
incidence of degenerative diseases at high
altitude.

Stressed cells shed increasing quantrcles of
microvesicles or exosomes containing proteins,
RNA, and DNA into the blood and lymph, and
these can be taken up by other cells. The process
extends the idea of a '"synapse" to include a

substantial relationship between cells even in

remote parts of the body. This communication,
intensified by stress, extends the idea of "epigenet-
ics" far beyond the mere modification of genes
and histones, to include transfer of genetic




material between cells. In the highly stressed
states, it’s likely that the blood platelets, which
normally carry a considerable amount of
vasopressin, release it along with the granules and
microvesicles that they shed.

The food industry is promoting the use of
various gums and starches, which are convenient
thickeners and stabilizers for increasing shelf-life,
with the argument that the butyric acid produced
when they are fermented by intestinal bacteria is
protective. However, intestinal fermentation
increases systemic and brain serotonin, and the
short-chain fatty acids can produce a variety of
inflammatory and cytotoxic effects. Considering

animals, choosing foods (such as raw carrots or
cooked bamboo shoots or cooked mushrooms)
which accelerate peristalsis and speed transit
through the bowel, while suppressing bacterial
growth, seems like a convenient approach to
increasing longevity.

In the years following the publication of
Mechnikoff's book in the US, there was a
campaign in medical journals to deny the validity
of his idea of life-shortening "auto-intoxication"
from the bowel. Warnings about the dangers of
laxatives and enemas became common, and it was
argued that a daily bowel movement wasn't neces-
sary. Max Gerson's use of enemas in cancer
therapy was ridiculed. Finally, the FDA banned the
sale of cascara as a laxative. Recently, the kidney
industry has been realizing that the bowel is the
source of the major toxins of uremia, so there

might be a gradual change of attitude toward the.... zation and oxidation. Stimulating intestinal-activ-— |

intestine in medicine generally.

Avoiding hypoglycemia and optimizing sugar
oxidation reduces stress and especially vasopressin
(Heisler, et al.,, 1994), protecting the ability to
produce progesterone and testosterone. Hypoglyce-
mia increases growth hormone and liberates free
fatty acids from storage. Growth hormone has been
known for a long time to produce insulin resis-
tance, and the mechanism for that involves
~ increasing free fatty acids and strongly inhibiting
the crucial enzyme for oxidizing glucose, pyruvate
dehydrogenase (PDH).(Nellemann, et al., 2013.)
Aging involves these same changes. Free fatty
acids in the blood are mainly bound to albumin,

and when these fatty acids are unsaturated they
contribute to kidney damage and albumin leakage
into the urine.

Since the long-lived dwarf mice, lacking
growth hormone, have been studied, it has been
known that increased growth hormone decreases
longevity, and decreased growth hormone extends
it. "Animal models of congenital GH [growth
hormone] deficiency have remarkably increased
life span and humans with congenital GH
deficiency may have decreased rates of
age-related diseases such as diabetes and cancer"
(Chertman, et al., 2015).

The anti-aging protein klotho.is inhibited by

| the longevity and stress-resistance .of germ-free _ vasopressin.and-aldosterene {Tapg;-et-al—2011)—

Klotho allows the kidneys to pass phosphate into
the urine, while growth hormone has the opposite
effect, causing the retention of phosphate
(Schmid, et al., 2013), one of the most important
"uremic toxins." Vasopressin increases tissue
calcification by causing the uptake of phosphate
(Nishiwaki-Yasuda, et al., 2007).

Meats, legumes, nuts, and grains have an
extremely high ratio of phosphate to calcium.
Milk, cheese, and cooked leaves have a good ratio
of calcium to phosphate. Calcium's anti-
inflammatory effects help to reduce the
inflammatory/excitatory effects of phosphate.

Estrogen decreases kidney function in various
ways, including increases of vasopressin and nitric
oxide, increased cortisol and growth hormone, and
inhibition of pyruvate dehydrogenase, with a shift
away from sugar oxidation to increased fat mobili-

ity, for example with unfermentable fiber, helps to
reduce estrogen and cortisol, while increasing
progesterone. Progesterone and thyroid hormone
are protective for the kidneys.

Choosing foods rich in B vitamins helps to
maintain glucose oxidation, and supplementing
niacinamide can be especially helpful by decreas-
ing the level of free fatty acids in the blood. Sugar,
from ripe fruit, and milk or other calcium-rich
food, and progesterone are other things that
protect kidney function by reducing free fatty
acids. '

Parathyroid hormone is a "partial agonist" to
vasopressin in kidney (Camney and Dirks, 1988),




and its excess is a serious problem in chronic
kidney disease. Parathyroid hormone in the "upper
normal" range contributes to hardening of the
arteries (Buizert, et al.,, 2013), and it's associated
with other aging problems, including osteoporosis
and frailty (Tajar, et al., 2013). Larger intake of
calcium in the diet, and lower phosphate, can
prevent the increased parathyrmd hormone in
aging.

In general, things that are favorable for good
cell functioning decrease the harmful effects of
increased hormonal activities.
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