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The idea th

Fland boti abe tonnestat te
- and

“beczuse simplistic and
ave only
Madels of

of John Secrfoss, O.D., a distinguished picneerin

éoﬁna{_:%: something to itself While

we mnight agree on this peint, it is

--only recently that we have bepun to
- -mnderstand its real significance,

-In terms of phototherapies, the.
eye is obvisusly the window to the

brain.. It has therefore seewmed
- logical to focus on neuraphysiological
- vodels as d basis for phototherapy.
- But the nervous system actualily
‘plays only miner roles in injury
- -repair and defense against diseass

- connective tissues,

~Dur obsession with-the brain
and neurons has been addressed

- brilliantly and concisely in a recent
. “paper by SBtuart Hameroff: The.
coneuron docirine is an insult fo

- nenrons.®

- The  neuron doctrine,
currently in vogue, is besed on
-the .assumption that brain
mind. = computer. This view
leaves us almost completely
o égnorant abowt how the brain
. produces menigl  life, The
-expeciation is that consciousness
- emerges.at some critical level of

. tomputational complexity in the

self-organizing * networks - of

synaptically connected neurons.
- However, thére are no tesighle
" predictions arising From: suck an
emergencs mindell Wi edn only

- wait for consciousnessto happen.
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The newron doctrine is a bluf
These problems
recapitulated at the cellular tevel:
The newron  doctrine,
currently in pogue, is foo
watered-down to explain how the

brain: gives rise i mental life.
Neuroscience is not being appiied
The meuron
doctrine considers only. certain
activhyy “at newronal surfuees,

deeply ‘enough.

tgnoring  internal  features,
including the fact that neurons

are living cells.  Eaéh neron is
treated as o  “black box”

ignoring internal activities. The
present characterization of the
Rewron is a cartoon, o skin-desp .
portrayal thot simulates o regl

integrated whole,
 Ho has developed a
coherendce i

the bislogy of the healing process

and - the: mechanisms involved

WHAT CELILS DO

- Hameroff implies that thereiis

more to 8 neuron than we have been.

led to believe.  So lst

cellular “black box ¥

in terms of xn;;my g‘_e%g;a;gii‘, the

Care

~hack through evolutionary histary,

we arrive at the primitive motile

bacteria and protozoa.  The biclugy

lesson is ‘that such single-celled
organisms, lacking any trace of
nerves or brains or museles, can

swim gracefully, avoid predators,

find food and mates, and have sex*
. Interms of injury repair and
defense . “dgsinst  disease,  the

: evolutionary ‘descendanis of these

- remarkable crganisms ars our white

bleod cells,  fibroblasts, pericyies;
stem cells; satellite colls, and g0 on.

‘These tolls are capable of sensing

b3 > SR

4 £ 53
- INTELLIGENT, AND | HIGHLY

©osystem” . The skel
Y procesdes information, responds to

LoUpast
- movements, and ‘carties out a
~variety of activities such as protein

- synthesis, secretion,
- ‘and phapocytosis,

form scartissue. These events are
triggered by g« variety of
messages, both chemicol and
electrical, that radiaie from a
site of disorder. '

' A range of stimulating and
inhibiting factors activate and.
infegrate repair, and then wind
dewrn the process when healing is
complete. An intricote web of
whole-body feedback and feed-

forward regulotory pathways

-can be involved. Some aetivitics
persist foraweeks afier gn injury.
Vitel  processes  rmust. be
maintained during repair. This
may regulre temporary shifting

of functions to other parts or
- systems or pathways.” :
Given the intrieate matrix of

- régulations involved in resturative

Processes, it is not suvprising that
- some injuries or diseases heal

- showly. Al of elinical medicine aims

‘to understand this and provide
interventions that accelerate the

- -healing process. In somie ¢ages, the

- .repair mechanisms: themselves, or

 the communication systems that

- integrate them, are in need of

. CELLS HAVETO BE SENSITIVE,

o ':i‘ak:eﬁ; f_;:ﬁga_jth.’er: the continuous.

~ network within the celtcan aetas a

- sophisticated microscopie pellular

i AR

mervous - and - musculoskeletal

- The  cytoskeleton
‘stimuli; makes decisions based on
‘experiences,  initigtes

....... contraction,

" One of the most important

realizations in the history of eell

“April 2001



‘eytoskeleton binds g

Membrmans matrix
o '{imafgﬁf}s} _

e Cittiakatalion
" frricrotubules misrofilamends,

intermediate flaments) -

Nuslear matrix

-Extraceilidar malnx

. {ooitagens, laminins, fibronectins,

F projeoglycans)

Figura 1

The living matrix is the continuously interconnected netwark of

extracellular, membranous, ¢ytoskeletal, and nuclear fabrics.’ Many -

components of the living matrix are highly orde
arrays of molecules. Every fibsr is ‘associated
that play a key 1

1 surface and . K

enveloy

ough wh:
terrain, of
ti

highly ordered; Ligiud orystalbine

This pathway includes the nervens
osystem, but'is wot Hmited te it
~Fhis pathway conducts information

membranes.

Ultimately, if light is to activate
injary repair, the light must in some
way affect these cells. There are

“two obvious ‘choices. Rither light
stimulates the cells directly, or it
epens up the channels by which the
cells communicate with sach other,
The information to be presented
next points toward the second
mechanism as being a primary
effect.

- FOLLOWING A PHOTON

The retina is’ the most
remarkable and thoroughly studied
gensor 10 nature. The standard
picture of phetoreception beging
with the interaction of a photon
with the visual pigment, rhodopsin.
The 1967 Nohal Prize research of
George Wald and others showed

- precisely how rthodopsin in thi
retinal rod e¢ell can abserb the
cenergy of a single phaton™ A

conformational change in the

- rhodopsin molecule initiates a
- ¢aseade of chemical reactions, the

flow of millions of sodium fons
across the rod cell membrane, and
an " elgctrical’ signal that is

~transmitted by the optic nerves to
~ the brain. In essence the energy

- contained in a single photon is
- amplified many times' to produce a

nerve impulse.” From many such

far - faster- tharn perves,  This

pathway is not slowed by syhaptic

.. delays’ The pathway is inside the
< eellular “Black boxes™ and connects
~: to the connectivetissue in which the
- cells are embedded.

- We will look at this pathway to

- see if it can help us understand how
“phototherapies  have  their

remarkable system-wide effects,
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CILIA, FLAGELLA, AND
MICROTUBULES -

In 1973, Jelle Atema from the
Woods  Hole Qceanographic s
Institution published ‘an impertant Outer

theureﬁiaal;pap&r-abmt;t}m_ ciligand "~ segment <
flagella. that are. components of with disks | ]

many mammalian and invertebrate - :
sensory cells.” * Cilia and flagelia '
cecur gnt mammalian refinal rod

vells. "They are also present in

olfactory recéptors. and in  the
acoustico-lateralis  system  that

senses gravity and sound.’

In both rods and ‘cones, light
abserption occurs in the - outar
segment, which contains hundreds
of " flattened membrane diggs or
lamellde “that store the hght.
abserbing pigments. The outer,

 Ciliary -
- BEonoeme

. membranes,t . S e SR . T i,
Cilia and flagella enable singles - b gl BU DRI N B § ¥ _
celled “organisms 'to ‘sense their E U Pigtre R
environments and '
moving a

wbaining a’ ciliary axonerie. Developmental

photoreceptor lamellae are derived from the
ugtration of the rgd cell i modified from

movenient systems working in reverse.  biology.  Harper Call
..... e Len&z,’l‘@h.,

............. A871

- environmental information and
transmit i via  propugated

examplo, can be propagated into the
Cthe T Umderptubules  and ~thence
- through the cytoskaléton of a rod or

" ;Qﬁfﬁ@{ﬁﬁiﬁé?.f@?}??ﬂﬁ:Ph*?ff_?fhér&py- ------- - ﬁpiﬁ_ﬂ 2001




obvious architecturalrole in keeping
the photorsceptors in position. The
junctions are composed of particular
set of proteins that form an intricate
and novel kind of cell-cell junction.’®

. Now we lock closely at the
nature  of the conformational
changes conducted through the
Lving matrix continuum,

THE SOLITON

At the time Jelle Atema was
suggesting that sensory information
is conducted by conformational
waves in. microtubules, little was
known about how these waves could
be propagated. However, in 4 series
of important studies beginning in
the same year that Atema wrote his
theorstical paper, 1973, AS
Bavydov and his colleagues, at the
Institute for Thecrétical Physics in
Kiev, developed an explanation of
erergy transfer along  o-helical
- protein molecales. Canformational
changes are conducted as a ‘special
collective excited state called a
soliton.” "~ The soliton is a singulay

- o7 selitary veava,

Our familiar experience of
. solitons in nature is the tsunami or

tidal wave,  which ean. be

> propagated for long distances across

- the ocean witheut loss or dispersion,

Solifons  have - enabled = the
. development of modern high speed

any. . distortion or - energy loss.
. Solitons are seli-suffieient carriers of
- enexgy and information--they hold
. themselves' together ag’ they travel
~ through cells and tissues. Rapid

‘advances in the speed of fiber optae

. commiunications have been due
- mainly’ 66 learning - how - to
. manipulate solitons.  There is an
~-opinion, which makes senso, that
~all” successful technologics were

Cactually - “invented” by living

systems long age in.our evolutionary

- history. . The soliton is one of these
bislogical inventions. )
. Ehe soliton 1s not.an esoberic or

~ April 2001




s at least 10 to 20 times faster

_than nerve conduction. By utilizing
fast soliton ‘transfer, which tan
approach or even exceed the spéed
of sound® movenients could be

-\ - enfarged
J. cress settion
] of cifigre

- elassical  neurenal cognitive
processes. I have referred to this as
& Continuum  Puthway  from
sensation to action. It is a
tonfinueus pathway in lving
systems - for = sensory, energy,
information and action that includes

concept. “has  major  clinics
significance for brain and spinal

eord injary as well as for hunian

and consciousness,

- vnderstanding

phenomena in energy medicine and

and o for
themartialares
- QUANTUM COHERENCE
o What s emerging i 4

)k biophysical mode
. both light a
taking - place |

ated

f - core
arrangement of microtubules. From < gio 0 TACH
Leate, T.L., 1871 Cell ‘fine t}}ms%zﬁem i

stricture. -An atles of drawingsef -
whole-cell stricture. " W B. Saunders S

‘generated prior to perception by

Exploration of  the soliton
- ¢linical -

performance, the study of cognition -

a . variety © of ‘remarkable properties,
Hquid crystals.

| that encompasses
eiated processes
throughout - the

 prganism. In her brilliant paper,

coherence for the lving system,

we have fo look at its quantum

physical description.

~ An important step in the
application of quantum mechanics
in biclogy came about when Herbert
Frohlich, a leading gquantum

- physicist, became fascinated with

the huge electrical fields across cell
membranes. Cell membranes are

extremely thin (10% cm), vet
support enormous electrical fields,
amounting.to some 10° violts per
centimeter. Ordinary materials will
not sustain, such a huge voltage.-
they will break down and ‘sparks

will Jump aeross them. For cell

membranes fo maintain such

enormous fields they must be made

of an extraordinary material with
They are

In the late 1960°s, Frohlich

- realized that highly organized

molecular systems such as those

found in cell membranes, connechive

tissues, and muscles will develop

~bigh frequency electrical vseillations,
Because of their high degree of
e, Ruantum coherence and conscious - Strretural uniformity and tegularity
. experience, Mae Wan Ho describes

{e.g. Figure Bb), biceleciric fields will
cause the components of these

- molecular arrays 1o vibrate strongly
dnd emit stable coherent or laser-

like eleciromagnetic radiation at

specific frequencies. The oscitlations

_are in’ the near visible and visible
- oparts of the spectrum.  These
-signals will ‘move about within the

. organism and will be radiated into

the environment. . =
- This ‘important prediction has

o .bé.eﬁ'.-?'éa'n'firm'éﬂ by & ‘variety of

- .researchers around the - world®

that don’t moke sense ns g

“whole.  Thus

- uppry

il
nling ‘ideas

S neuTal

i Moreover, during the period when

. Frohlich was ' developing his ideas
- about biological coherence, Davydoy
--was- studying the ways energy and

processing. ™ Saliten waves
traveling through neural and non-
_____ eelis would leave in their
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11_ {&th_ensﬁaeét H., 1974, Pyroelectric and

amy ef Sciences 238 88-94), ¢} a portion of
""""""" d} the en&rgetxc structure of the

s emxssmn in l’f‘zg‘um 5d.

el MORPHIC FIELDS AND
table PHYSKGLOG!G&L REGULATIONS
d g The mhereni: Frohlich emission

‘has  two “eomponents,  an
'-é%ectmmagnemt field  with a

- frequency at or near that of visible

......

light, and 2 massless pamcie called
a. Gniéstena Bssem o This is a

-disturbance in the quant:um vacuum
‘a.that can be propagated everywhere
s Cvirtaally mstantan&ausiy Agcording
" to del Guidice and his co!ieagues it
Milan " what we See as “Stricture”
Ciem fae‘é 4 conseouence of roherent

3'-f9wsmg of - ‘polarized waves of

CETETEY. What we - obeorve as

- ordered liguid crystai networks

--arise; in part, because of the

'-ahgmnent of ;:gtg;tmg cc»mponents
'smh as water.

' Frohlichhas desm‘:bﬁd how Light
‘emitted by this process can be used

membrane has a. ressmg smte wzth' T miia;;se back ‘E:o a Iess emiered of  to communicate between different

..mclndmg the cyfx}sk ]
eeiis and ﬁhe ﬁb’ :

Iarga membmne patantlai :;; chaotic s Whan! %he coiiapse ‘cells and  tissues, regulating cell
- ;take' ;E'ce a Frohlich - division and 3 host of other vital
i od. i *pmcesses ﬂaherent thhch

R f)ﬁgiy Rarizsd - efficie
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cancer based on this® His work

provides a hasis for endogenous:

hight playing a key roleina host of

regulatory processes. - .
There are many advantages to

the use of coherent light sipnals for

biological  communications  and

regulations. This has became &

topic of intense research® Gyl
Smith, for example, discusses the .

ways" eoherence
electromagnetic

the environment™

A FIBER-OPTIC SYSTEM?

Snme . bedanietion have

envisioned the protein fabiic in the

body “as
Fascinating evidsnce ka

chanmelg®
From the information av

the analogy between proteins and - :

fiber optic wave giid

es' may.

bly give

_ communications
within the body from interference

a - hiber-optic system

th the  paths &
eells'to “whisper” to

ailable, - :

fowever we

CONCLUSIONS
The goal of this essay is to

- develop a set of hypotheses that can

provide z basis for the Syntonic

Principle. 'We would Lke to know -
~how light ean activate the healing

Process in diverse clinical conditivhs,
and in tissues throughout the body.

fromy natural and artificial Gelds in

. overatl health of the organism, and
- its-ability to heal itself, reflect the

health and in terconnectedness of all

. 1'thank Sarsh Cobb, editor of
the Journcl for inviting me to wiite

& Waves

re the . dy

- biclogy. - Journal of Optometric

Fhototherapy, April issue, 7R o

““detectors” within eells,

components of the living matrix
communication pathway and have
been implicated in 2 wide range of
disorders.  Another hypothesis has
‘arisen from the work of Guenter
Albrecht-Buehler,  who has
developed concepts of “vision” at the
cellular level - mvolving  the

 microtubules acting as the “nerves”

of cells. Albrecht-Buehler fonnd that

~light alters the stability of the
- radial

array - of microtubules
surrounding the centrosomes, which
therefore appear to be the Hght
The
centrosomes, in turn, are important
in regulating cell division and sther

- cytoplasmic processes. In any case,
the diversity of clinieal problems

that  approachable ~ through

 phototherapy seem to indicate
system-wide biological effects on the
- communications vital to the healing
- prooess, -
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