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with  a  focus  on finding  a  product  in  the  young      medicine,  because  some  of  the  conditions  that
animial's  blood  that  can  be  sold  as  a  product.       made them possible haven't changed.
Harvard has patented  a molecule,  GDF-11, which            Ideas  of  stable  inheritance  in  biology,  from
activates cell renewal.                                                      l9th   century    Weissmanism    to    2Oth   century

Alexis Carrell's   experiments   with   chicken       neo-darwinism were  paralleled in  physics  by the
hearts  demonstrated immortalization  of an  organ,       philosophy of atomic determinism, a "clock-work
by  frequently  renewing  the  plasma  in  which  the      universe,"   which   would   follow  universal  laws
tissue  was  maintained.   Han  Selye  designed  an      while  inevitably "running  down."  Analyzing  the
experiment in which' an animal's  own plasma and      amount of energy, in the  form of fire, used in  a
lymph renewed  a bit of connective tissue isolated       steam engine to produce work, and the amount of
in  an  implanted  glass  tube,  and  found  that  the       heat  produced  by  friction  as  the  engine  did  its
repeated removal  of fluid from the chamber kept       work, it was realized that the system would always
that tissue from aging, while the rest of the animal       lose some usable energy as heat, so that a "perpet-
aged normally                                                                   ual motion" machine was impossible in principle.

_ .. ther experimenters__.fo___und___.thaSSIee __eat  -The .total _amount_of _en sta  ee  Sam   _
edly   grafted   from   old   animals   into   younger      flrst law  of thermodynamics),  but the amount of
animals were apparently immortalized (or renewed       usable  energy  always  decreased  (second  law  of
with  each  transplantation),  while  retaining  their       thermodynamic).
normal function and structure through  as many as             These    laws    were   useful   for   mechanical
ten  normal  life  spans.   Removing  an  old  dog's      engineering and chemistry, but the physicists were
plasma   and   replacing   it   with   a   salt   solution       so pleased by the simplicity of that way of think..
restored  the  dog  to  youthful  vitality,  suggesting      ing  that  they  applied  it  to  the .whole  universe,
that simple dilution of something in the aged inter-      including  the  interior  of  stars.  When  they  were
nal environment can be beneficial.                                  criticized,   they   became   rude.   Applying   their

These observations,   as   a  group,   show  that      understanding  of Kant's philosophy and Darwin's
aging  involves  systemic  physiological  processes      evolution  theory,  they  said  that  their  opponents
very different from "wear and tear," but something      were suffering from the inheritance of a primitive
in the culture of science and medicine has created       philosophy that made their  brain unable to grasp
a  reluctance  to  consider the  problem  holistically,       the new true science. Around the beginning of the
to think  about the  nature  of  the  living  organism      2Oth  century, this  attitude  was  widely  shared  in
that responds in those ways.                                            the "scientific" culture.  Ludwig Boltzmann, Ernst

Although  farmers  have  generally  recognized      Mach, and Arthur Eddington aH expressed it.
at plan s and  animals   e alt ed.by banges  in        .    The.universe-.,  in  this "new" iew",  s .runnmg



the final taking away of a dimension that did it. I      factors such as modification of DNA by attaching
will tell you what is stopping you. You are using a      methyl    groups    in     specific     gene-regulating
conception  of  space  which  must  have  originated      locations (van der Doelen, et al., 2015; Nikolova
many  million  years  ago  and  has  become  rather      and  Hariri,  2015;  Bodden,  et  al.,  2015;  Sterren-
firmly embedded in human thought. But the space      burg, et al., 2011). Although the state of helpless'-
of  physics  ought  not  to  be  dominated  by  this      ness  can persist indefinitely,  a  single  experience
creation  of  the  dawning  mind  of  an  enterprising      of escape is aH that's necessary for the animal to
ape."                                                                                regain its normal ability to escape and to mobihze

This attitude was immediately taken up by the      its energy to survive stress.
anti-Darwinists   at   the   beginning   of   the   2Oth            In aging, expression of genes is broadly inhib-
century  who  created  neo-darwinism  and  genetic      ited  by  a  general increase  in  DNA  methylation.
determinism, with their "immortal germ line," and       Because of the involvement of similar epigenetic
the  "mortal  soma"  doctrine  that  made  the  "wear      modifications  of  gene  expression,  aging  can  be
and tear" theory of aging seem plausible.                       thought  of  as  a type  of imprinting  that involves

_____       yh     the       _.Q en_es "had      f   '    toearn_e_d_helpless'     ~
random, because while entropy can only increase,      organs and tissues, including the brain, are unable
order  decreases.  In  1956,  this  was  formalized  as      to   mobmze   the   energy   needed   for   ordinary
the  Central  Dogma  of  molecular   biology,  that      adaptive processes.
information  flows  only  from  DNA  to  RNA  and            At  the  opposite  philosophical  extreme  from
from RNA to protein.                                                      genetic  determinism  is  the  (e.g.,  Whiteheadian)

Embryologists   and   developmental   biologists      view  of  the  body  as  a  unique  substance  that's
continued  to   think  in  terms  of  fields  creating      always in process of development, in free interac-
forms,   of   emergent   features,   and   "epigenetic"      tion   with   everything   in   its   environment.   Our
effects,   until   government   defunding   and   other      language   and    culture   tend    to    instill    some
events submerged that kind of thinking after about    "Platonic"  ideas  of  determinism,  rigid  categories
1950. The "War on Cancer," that was declared in      and   timelessness,   but   early   life   stress-during
1971, funded studies based on the idea that cancer      gestation and  early  childhood-sets  the  organism
was  "genetically  determined,"  caused  by  (unpre"'      on  a  course  of  inadaptability  and  exaggerated
dictable) changes in the DNA of a single cell. That      susceptibility to stress, resembling a chronic mild
project's failure to produce results in more than 40      degree  of helplessness,  which  makes it easier  to
years has led to  a reconsideration of the idea that      conform to the impositions of the culture.
cancer is a metabolic and developmental problem,             The  characteristic  outlook  toward  the future,
involving  the  same principles that govern normal      in this stress-induced  state,  is that it will be just

___ deme_ut._      _ _____ .-~- "___"." __""___~_,.__   -  ____ __more"__ofthes _ame,_and that__-efforts "to_improvejt-
If cancer  can  now  be  seen  as  an  epigenetic      are futile.  The opposite attitude, recognizing that

problem of development, then maybe aging, which      the  complexity of interactions  is  always creating
progressively  increases  the  tendency  to  develop      new  possibilities,  sees  multiple  possibilities  and
cancer,  can  be productively treated  as  a  systemic      imaginatively makes choices that are likely to lead
metabolic  problem  that  steers  development  into       to a future of further possibilities and choices.
blind alleys.                                                                           In animal studies, an enriched environment is

In "learned helplessness," an animal will die in      one of the things that can promote change of the
a  situation  that  a  normal  animal   could   easily       brain and behavior from the hopeless condition to
endure,  because  it  fails  to  mobilize  its  energy in      the interested and active condition. The hormones
the normal way. In old age, a relatively small stress      and   other   chemicals   that   can   correct  learned
can be deadly, because the  organism  is  unable to       helplessness increase the production and effective
produce the energy needed to respond to the stress.      use of energy and relieve the physiology of stress,
Learned  helplessness  is  coming  to  be  seen  as  a      which has  led  to  the  unfavorable  "imprinted"  or
form of "imprinting," involving various epigenetic      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  intracellular  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-
     etha            $_tautly ~  te    .

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, lirnit
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.



material   between   cells.   In  the   highly  stressed      and  when these  fatty  acids  are  unsaturated  they
states,  it's  likely  that  the  blood  platelets,  which      contribute to kidney damage and albumin leakage
normally    carry    a    considerable    amount    of      into the urine.
vasopressin, release it along with the granules and            Since   the   long-lived   dwarf   mice,   lacking
microvesicles that they shed.                                         growth hormone, have  been  studied, it has  been

The food  industry  is  promoting  the  use  of      known  that increased  growth hormone  decreases
various gums  and starches,  which are  convenient      longevity, and decreased growth hormone extends
thickeners and stabilizers for increasing shelf-life,      it.  "Animal  models  of  congenital  GH  [growth
with the  argument that the  butyric acid  produced       hormone}  deficiency  have  remarkably  increased
when they are fermented  by intestinal bacteria is      life   span   and   humans   with   congenital   GH
protective.     However,    intestinal     fermentation      deficiency    may    have     decreased    rates     of                
increases  systemic  and  brain  serotonin,  and  the      age-related diseases such as diabetes and cancer"
short-chain  fatty  acids  can  produce  a  variety  of      (Chertman, et al., 2015).                                                         
inflammatory  and  cytotoxic  effects.  Considering            The anti-aging  protein klotho  is inhibited  by

_____,,         Iyity    se              ge,_-_-Vaso     -steroue-"(Tan  0H         - -`
animals,  choosing  foods  (such  as  raw  carrots  or      Klotho allows the kidneys to pass phosphate into                
cooked  bamboo  shoots  or  cooked  mushrooms)      the urine, while growth hormone has the opposite
which   accelerate   peristalsis   and   speed   transit      effect,    causing    the    retention    of    phosphate
through  the  bowel,  while  suppressing  bacterial      (Schmid, et al., 2013), one of the most important
growth,   seems  like   a   convenient  approach   to      "uremic   toxins."   Vasopressin   increases   tissue
increasing longevity.                                                      calcification by causing the  uptake  of phosphate

'In the years   following   the   publication   of      (Nishiwaki-Yasuda, et al., 2007).
Mechnikoff s   book   in   the   US,   there   was   a            Meats,  legumes,  nuts,  and  grains  have  an
campaign in medical journals to deny the validity      extremely  high  ratio  of  phosphate  to  calcium.
of  his  idea  of life-shortening "auto-intoxication"      Milk, cheese, and cooked leaves have a good ratio
from  the  bowel.  Warnings  about the  dangers  of      of    calcium    to    phosphate.    Calciurn's    anti-
laxatives and enemas became common, and it was      inflammatory    effects     help    to    reduce    the
argued that a daily bowel movement wasn't neces-      inflammatory/excitatory effects of phosphate.
sary.   Max   Gerson's   use   of   enemas  in   cancer            Estrogen decreases kidney function in various
therapy was ridiculed. Finally, the FDA banned the      ways, including increases of vasopressin and nitric
sale of cascara as a laxative. Recently, the kidney      oxide, increased cortisol and growth hormone, and
industry  has  been  realizing  that the  bowel  is the      inhibition of pyruvate dehydrogenase, with a shift
source  of  the  major  toxins  of  uremia,  so  there      away from sugar oxidation to increased fat mobili-
miht be  a adual chan of attitu_de _toward ~        zation and   dation. Stimulating"~intestinal-activ-,,- -,- ~-~    ~~,_.__~   -~_ ~--~-~ ~~~- .-`-`- -  -  - .,        .-         -                              .-`
intestin,e in medicine generally.                                     ity, for example with unfermentable fiber, helps to

Avoiding                                   hypoglycemia  and  op 'tnnizing  sugar      reduce  estrogen  and   cortisol,  while  increasing
oxidation reduces stress and especially vasopressin      progesterone.  Progesterone  and  thyroid  hormone
(Heisler,  et  al.,  1994),  protecting  the  ability  to      are protective for the kidneys.
produce progesterone and testosterone. Hypoglyce-            Choosing  foods  rich  in  B  vitamins  helps  to
mia increases growth  hormone and  liberates  free      maintain  glucose  oxidation,  and  supplementing
fatty acids from storage. Growth hormone has been      niacinamide can be especially helpful by decreas-
known  for  a  long time  to  produce  insulin  resis-      ing the level of free fatty acids in the blood. Sugar,
tance,   and   the   mechanism   for   that   involves      from  ripe  fruit,  and  milk  or  other  calcium-rich
increasing free ̀  fatty  acids and strongly inhibiting      food,   and   progesterone   are   other  things   that
the crucial enzyme for oxidizing glucose, pyruvate      protect  kidney  function  by  reducing  free  fatty
dehydrogenase  (PDH).(Nellemann,  et  al.,  2013.)      acids.
Aging  involves  these  same  changes.  Free  fatty`           Parathyroid  hormone  is  a "partial agonist"  to
acids in  the  blood  are  mainly  bound  to  albumin,      vasopressin in kidney (Carney and  Dirks,  1988),
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