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Foreword

For a number of years before I actually had the profound pleasure of meeting
Dr Oschman, I kept hearing about him from energy therapists of many types.
Here was a real scientist, a cellular biologist and physiologist with impeccable
credentials, who dared to associate with Rolfers, acupuncturists and other body-
workers in a bold search to establish the nature of the real science underlying
energy medicine. Dr Oschman’s quest was to explain and document what he
had learned with clarity and scholarship in such a convincing way that old
paradigm naysayers would be forced to listen and join the dialog. Now he has
succeeded by providing us with a breakthrough text which maps out an elegant
theory of the human body and how it is impacted upon by energy medicine.
This is a theory fully compatible with classical physiological and electro-
magnetic principles, as well as electronics and modern physics, a theory which
doesn’t need to invoke ‘subtle energies” or other mysterious forces which
currently lack a scientitic rationale.

For years I had lectured and written on the power of healing techniques
considered at best unorthodox and at worst quackish, which I had experienced
in my own body as powerful and having merit despite the strong resistance
and irrational dismissal by most of conventional medicine and my own inability
to explain them in the conventional biological paradigm. Feeling ‘energy
moving’ is a common denominator in many of these techniques and I constantly
experienced this from my first encounter with acupuncture over twenty-five
years ago to my recent interaction with Dr Oschman at the AMTA (American
Massage Therapy Association) meeting to design scientific experiments to
demonstrate the efficacy and mechanism of action of massage therapy. There
in South Carolina, when Dr Oschman proceeded to ‘pull’ some energy away
from my ‘stagnant’ liver, I felt the appropriate movement before he had even
described it. Thus in scientific parlance [ was blind to the anticipated outcome,
as when years earlier my young son, unaware of the reflexology chart, had accu-
rately reeled off six or seven places in his body to where he had felt ‘something
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move’ from the six or seven points of his feet [ had manipulated in accordance
with that chart. These types of mini-experimernt on myself and family over the
years had convinced me that there is something so compelling that energy
medicine should be taken seriously and studied, not squelched and ignored simply
because the reigning paradigm - until now - had no theories to explain it.

How exciting then that Dr OQschman’s research has provided a brilliant, concise
simple explanation for the sense shared in many diverse energy therapies that
claim that energy must move in the body. Today most bodyworkers and body
psychotherapists take as a fact the twin neo-Freudian and neo-Reichian concepts
that trauma is absorbed and stored in the body and can be unblocked by some
corrective energy flow. 1 have understood for some time that therapeutic
massage can be so much more than increasing the blood circulation in sore
muscles; our concept of the psychosomatic network (Pert 1999) envisions
memories stored in the body (the subconscious mind) in the form of alterations
at receptor molecules which transduce chemical changes into ionic fluxes and
thus the propagation of electromagnetic waves throughout the network which
joins the nervous system, immune cells, gut, glands, skin, etc.

Dr Oschman carefully traces the history of ideas from several fields which
support his vision of the body as a liquid crystal under tension capable of
vibrating at a number of frequencies, some in the range of visible light. Based
upon these revolutionary, but well-supported ideas, [ am most excited about
the new possibilities of bringing about a rigorous understanding of the nature
of emotions on an energetic level. In emphasizing emotions as the mind-body
bridge, I have been struck by the ability to span the physical realm of internal
communication via ligands and receptors and the spiritual realm of external
communication among people, animals and the rest of nature. It will be most
interesting to begin to gain more experimental proof of the external energetic
patterns emitted from the hands of healers, the approach Dr Oschman was
recommending in South Carolina. We can then start to attempt to measure and
understand the energetic forces that act together on seemingly separate creatures
which in reality must be continually subjected to unifying emotional(?) forces
which drive them to interact more like molecules in solution.

It is not difficult now to imagine different emotional states, each with a pre-
dominant peptide ligand-induced ‘tone’ as an energetic pattern which propagates
throughout the bodymind, a ‘vibratory flow’ which can restore communication
among ‘blocked’, diseased or unintegrated body parts. [ too have moved beyond
the ‘lock and key’ model of receptor/ligand binding to the notion of vibrating
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receptors and ligands which attract at a distance as they resonate at the same
frequency. Dr Oschman's new paradigm vision of the human body allows me
at last to be able to begin to understand how different emotional states, by
triggering the release of various peptide ligands, trigger sudden, even quantum,
shifts in consciousness accompanied by concomitant shifts in behavior,
memory and body posture. Perhaps we can now begin to imagine how physical
‘adjustments’ of spinal joints that house peptidergic nerve bundles, therapies
that emphasize emotional expression and feeling within the body, and hands
on healings where practitioners claim to be able to feel energetic differences
and emit appropriate corrective energies share common energetic mechanisms.

The publication of Energy Medicine — The Scientific Basis by Jim Oschman is a
milestone in the history of medicine which will open hearts and minds to new
hypotheses and experimental approaches toward understanding important
modes of healing previously thought to be too mysterious to be approached
scientifically. Also, we may begin to have a new paradigm vision of the human
hody as a dynamic shape-shifting bundle of multiple personalities, not merely
layered, but capable of sudden and dramatic transformations able to be
stabilized in new healing stlates of mind and body. Bravo!

Candace B. Pert

Reference

Pert C 1999 Molecules of emotion: the
science behind mind-body medicine.
Simon & Schuster, New York
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Preface

This book is about a subject that scientists have always found extremely contro-
versial and confusing. For centuries, concepts of ‘life force’ and ‘healing energy’
have been virtually off-limits for consideration by serious and respectable
scientists. Therapeutic approaches employing healing energy have been
regarded with a great deal of skepticism. The legacy of this history is that there
are many who will not even open a book such as this.

Why, then, would a serious and thoughtful scientist dare to take on this
subject? Those willing to read on will find that there are extraordinarily good
reasons, Stated simply, times have changed dramatically. Both scientists and
energy therapists around the world have made discoveries that have torever
altered our picture of human energetics. Individually, most of these discoveries
have not been perceived as major breakthroughs or milestones. But it now
appears that the seemingly disparate experimental results and experiences and
concepts are converging. A promising new branch of academic inquiry and
clinical research is opening up. Approaches that have appeared in competition
or conflict are actually supporting each other.

The book is the outcome of an invitation by Dr Leon Chaitow and his editorial
tearn at the fournal of Bodywork and Movement Therapies, published by
Churchill Livingstone, an imprint of Harcourt Publishers. T was asked to clarify
and come to terms with the word ‘energy’ as it is utilized both in science and
in the various branches of bodywork and movement therapies, and in health
care generally (Magnetic Resonance Imaging (MRI) scans for example). Was
‘energy’ a concept that could be explained in terms acceptable to a scientific
and intellectually critical mind?

I had already researched this topic for about 15 years: the invitation from
Dr Chaitow gave me an opportunity to gather together many maore pieces of
a fascinating puzzle.
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In the process of writing the journal articles, | noticed similarities between the
discoveries of modern medical researchers and the daily observations of
‘hands-on’ energy therapists. In essence, these traditionally very different
approaches to the body are beginning to validate one another.

To be specific, and to anticipate Chapter 6, oscillating magnetic fields are
being researched at various medical centers for the treatment of bone, nerve,
skin, capillary, and ligament damage. Virtually identical energy fields can also
he detected around the hands of suitably trained therapists. There is an
inescapable conclusion:

Medical research is demonstrating that devices producing pulsing magnetic
fields of particular frequencies can stimulate the healing of a variety of tissues.
Therapists from various schools of energy medicine can project, from their
hands, fields with similar frequencies and intensities. Research documenting
that these different approaches are efficacious is mutually validating. Medical
research and hands-on therapies are confirming each other. The common
denominator is the pulsating magnetic field, which is called a biomagnetic
field when it ecmanates from the hands of a therapist.

In addition, Dr Chaitow asked me to describe how the evolving concepts
might impact specific clinical practices. The inclusion of clinical aspects added
a valuable focus to the articles. An appreciation of current energy medicine
research enables students and practitioners of all therapeutic disciplines to
tind a common ground for discussion. Complementary therapies complement
each other. Phenomena that previously seemed disconnected could supplement
one another, leading to a better understanding of the living body than would
be achieved by any single approach. I thank Dr Chaitow for having the
foresight to set this rewarding process in motion.

This book gives me the opportunity to include details that could not be fitted
into the journal articles because of space constraints. It also enables me to
bring the story up to date with discoveries that have been made since the
articles were written. In this book, | have expanded on important topics that
were only mentioned in the journal articles, such as emerging information on
the physics underlying energy, and the roles of energy in consciousness. Finally,
it is possible to include a wealth of technical information and quotations that
was not appropriate for the journal. This material will be of particular interest
to the professional scientist wishing to critique the ideas presented here. Some
of this information is technical, and the non-technical reader can skip it if
they wish.
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Only passing reference is made to the ways that various energy techniques are
practiced and to the extensive and growing research that supports their claims
of clinical efficacy. The reader interested in these topics can consult the
appropriate schools that teach clinical techniques, and the relevant clinical
literature, My inquiry is an attempt to use the latest scientific research to
answer the question ‘If it works then how does it work?’ An understanding of
mechanisms is crucial, because successful clinical trials have much more
impact if there is a logical explanation of how a method works. Moreover,
therapists benefit enormously from knowledge of mechanisms, as it helps
them explain and even enhance their work.

| have received treatments from practitioners of many of the techniques
described, and [ am convinced that these experiences have helped me become
more aware of myself and of my personal energy system. However, | am not
an advocate of any one method over another. [ have lectured at various
schools of bodywork and movement therapy around the world, but am not on
the taculty of any of them. The aim here is not to promote any particular
method, but to help understand the mechanisms involved and connect the
phenomena with medical science. We have much to learn from each other if
we can learn to use a common language.

[ thank all of the clinicians who have challenged me to explain their insights
and observations. Peter Melchtior started me on this journey, by telling me
details of important scientific research - such as that of Dr Harold Saxton Burr
- that | had never encountered during my academic education. Dr Chaitow
and the statf of Churchill Livingstone did an excellent job of producing the
series for the Journal of Bodywork and Movement Therapies, and Graeme Chambers
efficiently and professionally rendered the artwork. 1 particularly thank the
production editors, Lynn Percy and Ewan Halley, and thc copy-editor, Sally
Livitt, for their careful work in preparing the manuscripts for publication in
the journal, and Stephanie Pickering for her thorough editing of the book
manuscript. | am indebted to the many scientists and therapists who have
alerted me to important discoveries so that [ can include them in this book.
And T am especially appreciative of the role of my dear wite, Nora, who knows
more about energy than I ever will. She discussed every aspect of this work
with me, and gave me the freedom and encouragement to wander deeply into
the minutest nooks and crannies of living structure and energy.

Dover, New Hampshire, 2000 James [.. Oschman



Introduction

This book tells two stories. One is the story of the emergence of a new and
tremendously exciting branch of academic medicine. Behind this emerging
science is the equally fascinating tale of why the whole subject has been so
confusing and controversial in the past. This second narrative accounts for the
paradox of the enduring and widespread academic skepticism and myopia
about therapeutic approaches that are based on concepts of energy, at the
same time that these methods appear to be benefiting many people.

Many therapists who work daily and successfully with human energy systems
have felt alienated from the sciences that provide the logical and rational
foundation for conventional medicine. Some of their most remarkable and
important experiences, and those of their clients, seem to defy analysis from
current scientific perspectives. A close look at energy medicine resolves this
unnecessary confusion and controversy.

Over the last fow decades, scientists have developed more than adequate mea-
surable and logical connections between biological energy fields and generally
accepted scientific knowledge. Methods have been developed to measure
subtle but important energy fields within and around the human body. A few
decades ago these fields were considered nonexistent by academic medicine.
Not only are we documenting the presence of such fields, but researchers are
understanding how fields are generated and how they are altered by discase
and disorder. We are also beginning to understand the biophysical
mechanisms that enable the discerning therapist to sense and manipulate
energy fields for the benefit of the patient.

In essence, a major gap in biology is being filled. The new discoveries are not
being developed within any particular discipline or by a particular method.
Instead, fundamental observations are being made in a wide variety of areas.
Atter all, like it or not, any approach to the body utilizes energy in one form
or another. An open-minded consideration of energetics has the potential to
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improve the treatment of serious disorders and diseases that do not respond to
clinical methods based on concepts that leave energy out of the picture.

We now know that the living organism is designed both to adapt to and utilize
many different Kinds of forces, and that healing processes involve the opera-
tion of many kinds of communications. There is no single ‘life force’ or ‘healing
energy.’ Instead, there are many systems in the body that conduct various
kinds of energy and information from place to place. Different energetic
therapies focus on different aspects of this multiplicity, and each of these
therapies presents a valuable set of clues and testable hypotheses about how
human energy systems work. The physiological and anatomical systems in the
body and the energy systems interdigitate. Lffective therapeutic work on one
system inevitably affects the composite.

Energetics s therefore a rich multi-disciplinary topic. Following the flows of
energy through the body is a lesson in every domain of biology, ranging from
geophysical to inter-organismal interactions (the ecological level) to physiclogy
and behavior, organs, tissues, cells, molecules, atoms, and subatomic particles.
This is a rich and fascinating perspective for exploration. Not only does energy
teach us about the minutest parts of the living body, but also energetic inter-
actions account for the important propertics that arise from the relations
between the parts. One of these properties we call wholeness, the integration
that enables the parts to work together as a successful unit.

This book is a ‘snapshot’ of a scene that is rapidly coming into focus. Funda-
mental discoveries are reported almost daily. In the process, many obser-
vations and experiences that have defied explanation in the past are being
demystified. So much information is emerging that it is challenging for
a single individual to keep track of all of it. As a result some important
discoveries are undoubtedly missing from these pages, simply because of this
fact.

Discoveries on energetics are gradually percolating into the consciousness
of conventional medical practitioners and researchers. As our knowledge of
energy biology is refined, it becomes easier to explore and manipulate living
energy systems, and to explain what is happening to the curious and
interested — and often dclighted - patient. A major impetus is the recognition
among both health care professionals and the general public that
complementary medicine and energy therapies are here to stay, and that these
methods can often help the patient who has not found relief from more
orthodox approaches.
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While this book was in preparation, a number of therapists published fasci-
nating descriptions of the ways their work is being incorporated into hospitals
and clinics. Among these is the work of Julie Motz {1998) and her physician
colleague, Mehmet Oz (1998). Others have written compelling books about
their personal experiences with energy healing (eg Collinge 1998, Egidio 1997,
Brennan 1987). 1 mention these sources because 1 believe the experiences they
describe, extraordinary as they may sometimes seem, lay a foundation for
future medical inquiries into energy biology: “The scientist knows that in the
history of ideas, magic always precedes science, that the intuition of phenom-
ena anticipates their objective knowledge’ (Gaugueclin 1974).

Energetic medicine is pointing in an obvious direction. Most of us prefer a
personal philosophy and a medicine that cnables us to get over our physical
or emotional sicknesses or injuries immediately, if not soconer. The phenom-
enon of ‘spontaneous remission’ is a dramatic indication of our innate poten-
tial to recover from the most devastating conditions. Clinical experience has
shown that rapid and spontancous remissions can and do happen, even for
the most potent cancers or for the most catastrophic of injuries. This fact
shows that, under the appropriate conditions, disease fighting and repair
processes in the body can be very powertul.

Spontaneous healing is rare and unpredictable, but there are enough well-
documented examples of individuals quickly and permanently recovering
from ‘terminal’ and ‘uncurable’ conditions to stimulate research into how
this can happen. Some medical researchers are attempting to induce spon-
taneous remissions ‘on demand’, by triggering the body’s own defenses against
cancer. While there are few answers, it does appear that: ‘all the circuitry
and machinery is there; the problem is simply to discover how to turn on
the right switches to activate the process’ (Weil 1995). I have personally seen
enough instances of both conventional and complementary practitioners
‘turning the right switches’ or ‘jump-starting the healing process’ to know
that an understanding of ‘spontaneous’ healing may not be as far away
as we might think. Modern research, complemented by the observations of
energy therapists, is teaching us about where to look for the ‘circuits’ and the
‘switches’.

Just as cxciting as ‘spontaneous’ healing is the work on the healing of
emotional trauma and abuse. Those who suffer from such afflictions can
be just as debilitated as those who have a chronic disease or physical injury.
To free a lite from emotional pain and agony can be immensely rewarding (see
Chs 8 and 11).
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The confusion and hostility surrounding energy therapies has contributed
significantly to our current medical crisis and the division between so-called
conventional and complementary therapies. In the past, the most remarkable
success stories of complementary therapists (as well as healings in the religious
context) were often dismissed because there was no logical explanation. The
practitioners themselves usually could add little in the way of clarification. By
bringing recent science into the picture, we are finding the missing links in

our images of the human body in health and disease.
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Historical background

In every culture and in every medical tradition before ours, healing was
accomplished by moving energy.
Albert Szent-Gyorgyi (1960)

Energy fields in medicine

The earliest recorded use of electricity for healing dates from 2750 BC, when
sick people were exposed to the shocks produced by electric eels (Kellaway
1946). Around 400 BC, Thales rubbed amber and obtained static electricity.

Different forms of magnet hecaling may be even older. An African mine over
100 000 years old was a source of red iron ore, called bloodstone or ocher, that
has been used since ancient times for healing and ceremonial purposes.
Magnetite or lodestone was used for healing by the ancient Egyptians, the
Chinese, and, later, by the Greeks (Payne 1990).

Various healings are described in the Bible and in other spiritual texts from
around the world. The ‘laying on of hands’ method practiced by Jesus
(Fig. 1.1) continues today in some churches and cathedrals. Modern versions
of this technique are called ‘therapeutic touch’, ‘healing touch’, ‘Reiki’, or
‘polarity therapy’, and have become established in many nursing schools and
hospitals {(e.g. Quinn & Strelkauskas 1993; Quinn 1984, 1992; Krieger 1975).
All of these methods are considered energy therapies (see Ch. 6 for discussion
of the mechanisms involved).

In 1773, Franz Anton Mesmer (Fig. 1.2A) began using magnets for healing. His
patients frequently noticed ‘unusual currtents’ coursing through their bodies
prior to the onset of a ‘healing crisis’ that led to a cure. Soon Mesmer discovered
that he could produce the same phenomena without the magnets, simply by
passing his hands above the patient’s body (Fig. 1.2B). After some careful experi-
mentation, in 1779 Mesmer published his Memoir on the Discovery of Animal
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Fig. 1.1 Woodcut from an old bible, showing Jesus healing a leper.

Magnetism (Mesmer 1948). Mesmer felt a sort of attraction and repulsion phe-
nomenon around the body, similar to the sensations one has in handling iron
magnets.

Mesmer invited scientists to witness his very popular work with ‘incurable’
cases, but the scientific and medical community responded mainly with
ridicule, animosity, malicious rumours, slander, and fear. It must be said,
however, that Mesmer’s scientific reputation was not always enhanced by his
personal demeanor: ‘Clothed in a robe embroidered with Rosicrucian alchemical
symbols, he stalked the darkened rooms to the accompaniment of a glass
harmonica and actively encouraged his clients to luxuriate in their convulsive
crises’ (Miller 1995). Three scientific commissions investigated Mesmer’s
methods, and found his successes to be the result of the imagination of his
patients, and not of any real magnetic effect. Benjamin Franklin and Lavoisier
were members of the last of these commissions. Franklin considered magnetic
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Fig. 1.2 A A portrait of Friedrich Anton Mesmer from his 1814 work
Mesmerismus (Mesmer 1966). B A commom Mesmeric posture {from
Dupotet 1862, reproduced in Winter 1998), with the ‘magnetizer’
moving his hand closely over his patient.
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emanations ‘philosophically unacceptable,” although at the same time he was
convinced that electricity was a ‘weightless fluid,” and Lavoisier assumed that
heat was another one.

Mesmer’s method resembled the laying on of hands used by Jesus and other
religious figures. Modern methods resembling that of Mesmer include thera-
peutic touch, polarity therapy, Reiki, aura balancing, and many others. A variety
of clinical trials have shown the efficacy of these methods, and, as we shall
soon see, research has begun to explain how they are effective.

An emotional controversy

Since ancient times, people have had a deep fear of the powerful and invisible
forces of nature. Shamans and other religious figures derived authority from
their ability to ‘explain’ the unknown, predict celestial events, and calm the
people (Calvin 1991}. In many respects, science is another way of ‘seeing’ and
explaining that which is normally hidden from our view. For biologists, the
relationship between energy fields and life has been a subject of bitter and
continuous controversy for over 400 years. The battle concerns a fundamental
disagreement about the nature of life. Competing philosophies have generated
much emotion and dogma. The argument is referred to as mechanism vs vitalism.

Mechanism vs vitalism

Mechanists hold that life obeys the laws of chemistry and physics, and will
ultimately be totally explained by those laws. In contrast, vitalists have histori-
cally held to the belief that life will never be explained by normal physics and
chemistry, and that there is some kind of mysterious ‘life force’ that is separate
from the known laws of nature and that distinguishes living from non-living
matter. This concept is ancient and universal, appearing in some form or
another in many different cultures and religions.

With the discovery of electricity, some vitalists associated electrical fields with
a life force (for a detailed account of the history of this subject, see Becker &
Marino 1982).

Early electrotherapy

Medical electricity had its golden era between the late 1700s and the early 1900s.
During that period, a variety of electrical healing devices were developed and
were widely used by physicians for treating a range of ailments (Geddes 1984).
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Four different forms of electricity were used:
# Static, or franklinic clectricity

# Direct, or galvanic current

# Induction-coil, or faradic current

@ High-frequency, or d’Arsonval current.

Clinical electrotherapy was thriving at the same time that vitalism was being
rejected by mainstream science. By 1884 jt was estimated that 10000 physicians
in the USA were using electricity every day for therapeutic purposes, totally
without the blessing of science. Figure 1.3 shows an electromagnetic healing
device patented by Elias Smith in 1869, and Figure 1.4 shows a French version
{(d’Arsonval 1894).

A popular approach was the ‘electric hand’ shown in Figure 1.5. The patient
sat on a stool with his bare feet on a metal plate connected to an induction
coil. An clectrode attached to the other terminal of the coil was held in one
hand by the therapist. The therapist’s other hand - the ‘electric hand’ - was
used to stroke or massage the patient over various parts of the body (Ziemssen
1864). For many, a ‘general faradization’ of the whole body produced an
ecstatic experience. ‘Localized taradization’ of specific regions was used to treat
a variety of medical problems. In some cases, special electrodes were used to

Fig. 1.3 Healing device patented by E. Smith on October 19, 1869,
US Patent No. 96,044. For convenience the coil is in two parts so the
patient can step into the lower one and have the upper one piaced
over the head. Current flowing through the coil creates a magnetic
field around and through the body. This is augmented by passing
another current through the body from the head to the feet.
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Fig. 1.4 French version of the Smith invention, described by
d’Arsonval {1894).

Induction

Copper foot
electrode

Fig. 1.5 The ‘electric hand’ method widely used in the late 1800s.

The therapist and patient are connected in series to an induction coil
that generates electricity. Here the therapist is shown massaging and
‘faradizing’ the patient’s shoulder with his left hand.
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stimulate particular parts of the body. It was claimed that nearly all diseascs
could be cured by electricity, provided it could be passed through the blood.

One discovery made using the electric hand was that stimulation of specific
points on the body surface causes the underlying muscles to contract. In 1864,
Ziemssen charted the locations of these points, which are now called ‘muscle
points” or ‘motor points’ (Basmajian 1979). Using fresh cadavers, Ziemssen
marked many of the motor points, dissected the underlying tissue, and found
they were the places where the nerves entered the muscles. Subsequently, in
1867 Duchenne (1959) published his classic studies of the muscle points
(Fig. 1.6) that gave rise to the modern field of medical electromyography, in
which electrical recordings are made of the activity of the motor points to
determine whether the muscle is properly innervated.

The discoveries of the cellular and molecular basis of life, the bacterial origin of
infectious discases, Darwin’s theory of evolution, and the electrical aspects of

Fig. 1.6 Duchenne’s (1867) iliustration of electrical stimulation of
muscles (Duchenne 1959). His research founded the modern medical
field of electromyography.
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nerve conduction were all taken by the scientific establishment as the final
blows to the vitalist position. All of life, from its beginnings in the primordial
sea to its present level of complexity, could be explained scientifically. Organisms,
like machines, could be broken down into their components and studied piece
by piece until all mysteries could be solved. It was just a matter of time and hard
work before everything about life and disease could be understood. For the
vitalist position, fundamental discoveries in biology caused a steady retreat,
but the basic mystery of the driving force for nature remained.

Edwin D. Babbitt

In 1873, Edwin D. Babbitt (Fig. 1.7A), a minister in East Orange, New Jersey,
published his classic treatise The Principles of Light and Color (Babbitt 1873, 1967,
1992). He had secluded himself in a darkened room for several weeks, and,
when he emerged, he discovered he had acquired a greatly heightened visual
sensitivity and could see energy fields around human bodies. Some would
dismiss this as some form of hallucination, were it not for his beautiful etchings
showing the fields around the head (Fig. 1.7B). A century later, we know that
the field Babbitt observed corresponds to that expected from neuro-currents
flowing through the interhemispheric fibers of the corpus callosum (Fig. 1.7C).
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Corpus callosum

Anterior commissure Cerebral trigone

Fig. 1.7 A A portrait of Edwin D. Babbitt, MD, LLD, from his 1873
work The Principles of Light and Color (Babbitt 1873, 1967, 1992).

B The ‘magnetic curves’ as drawn by Babbitt in The Principles of Light
and Color (Babbitt 1873, 1967, 1992) (reproduced with permission of
Sun Publishing). C The interhemispheric fibers (Pansky 1975)
(Reproduced with kind permission of Macmillan).
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Babbitt applied various colors in therapy. He taught his methods to others,
and had a wide following.

Electrotherapy at the turn of the 20th century

By 1900, a wide variety of electrical and magnetic healing devices were on the
market, providing therapies for every disease and problem. Figure 1.8 illustrates
some items listed in the 1902 catalogue from Sears Roebuck in Chicago, Illinois.
Many claims were made about the miraculous healing powers of these products.
Electric belts, bands, chains, plasters, and garters were ‘capable of providing a quick
cure of all nervous and organic disorders arising from any cause’ and Dr Hammond’s
Nerve and Brain Pills were ‘positively guaranteed to cure any disease’.

$18.00 Giant Power Heidelberg Electric Belt

f -

THE 1902 EDITION OF
RS Rog
& <
& CATALOGUE &

Electric Battery Plasters.

Electric Liniment.
Electric Ring for Rheumatism. ‘

Fig. 1.8 Electrical healing devices listed in the 1902 Catalogue of the
Sears Roebuck Company, Chicago, lllinois.
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There was virtually no systematic verification that any of these devices had
therapeutic valuc. Note that we are not saying these products were ineftective,
but that there simply was no scientific evidence one way or the other,

Flexner report

The total absence of standards for medical education and clinical practice in
the USA led to the passage of the federal Pure Food and Drugs Act of 1906, and
to the publication in 1910 of the Flexner report. The latter established science
as the basis for medicine and clinical education. Medical schools were com-
pletely overhauled. Flectrotherapy was declared scientifically unsupportable
and was legally excluded from clinical practice. Many doctors had equipment
removed from their offices and taken to ‘museums of quackery’. They were told
that if they wanted to continue using electrotherapies, they would be doing it
in prison! Dr Hammond's pills were no longer sold through the Sears Catalogue.

The 20th Century
Electrobiology

In the meantime, rapid progress began to take place in electrobiology - the
study of the electrical properties of living systems. Various useful diagnostic
tools were developed that involved recording the electrical fields produced by
organs such as the heart, the other muscles, the eyes, and the brain (some of
this is explored further in Ch. 2).

With progress in electrobiology, electricity gradually lost its mystery and became
less attractive as the elusive force the vitalists were searching for. This does not
mean that vitalism is dead, nor does it mean we fully understand all of the
energies and forces of nature, including electricity and magnetism, and their
roles in living systems.

The emotional and dogmatic fervour of the past persists. There continues to
be a strong academic bias against any suggestion that the electrical and magnetic
fields generated by tissues and organs might have any important biological
purpose — they are widely thought to be mere by-products of cellular activities,
useful for diagnosis only. We shall see, though, that this view is no longer
accurate, Biological fields are not just by-products of physiological processes,
they are part of the mechanism by which the body communicates with itself.
Research on this topic is underway in medical and academic research centres
around the world. ‘Electromagnetic medicine’ is beginning to revive, but with
far more sophisticated science to support it.
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In the climate produced by the Flexner report, some prominent scientists,
seeking to explore the possible role of electricity in the control of growth and
development, realized they were entering politically hazardous territory. Some
researchers obtained academic tenure by doing mainstream research before
they began investigating fields. In this way they could be free to explore the
role of energy fields in living processes without the danger of being fired from
their university positions.

Harold Saxton Burr

One pioneer was Harold Saxton Burr (Fig. 1.9), who obtained his PhD degree
at Yale in 1915 and became a full professor at Yale School of Medicine in 1929.
He was appointed E. K. Hunt Professor of Anatomy in 1933 and remained in the
post for 40 years. His early work was on the development of the nervous system,
and he published nearly 20 papers on this subject between 1916 and 1935.

Rights were not granted to include this figure
in electronic media.
Please refer to the printed publication.

Fig. 1.9 Harold Saxton Burr. From a painting by Artzybasheff
presented to the Yale University School of Medicine on December 6,
1957 by the Burr Portrait Committee on behalf of Dr Burr’s colleagues
and former students. (Reproduced by courtesy of the Yale Art Callery
and the Yale University School of Medicine.)
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In 1932, Burr began a series of important and controversial studies of the role
of electricity in development and disease. From his work on the development
of the nervous system, Burr realized how little was actually known about the
control of form in animals. Molecular genetics was revealing how the parts of
the body are manufactured, but there was little understanding of the ‘blue-
print’ that directs their assembly into the whole organism. While there is wide-
spread enthusiasm about the discoveries being made in molecular biology, the
mystery of the ‘blueprint’ continues to this day.

Burr had many students and collaborators, some of whom were, or became,
leading figures in science. In all, he published some 93 papers, and stimulated
his colleagues in the production of about 100 more. He also wrote a book
about his conclusions entitled Blueprint for Immortality: the Eleciric Patterns of
Life {Burr 1972), which was also published under the title The Fields of Life.

Burr’s work on energy fields from 1932 to 1956 was way out of step with the
mainstream medicine and biology ot the time. This was a period of explosive
growth in pharmaceutical medicine and in the use of X-rays for diagnosis.
Antibiotics were winning the war against disease, and the thrust ot medical
research and public policy was toward ‘a pill for every problem’. The public was
dazzled by the seemingly continuous and accclerating rate of scientific and
medical progress. There was a very successtul conicept of bioenergetics, but it
was entirely confined to the study of biochemical reactions and the ways
molecules store and release metabolic energy.

In the 1950s, a visitor to Burr’s ancestral home, Mansewood, in Lyme,
Connccticut, would discover various kinds of trees connected to recording
voltmeters: Burr was convinced that all fiving things, from mice to humans,
from seeds to trees, are formed and controlled by fields that can be measured
with standard detectors. He published a series of articles on how the electric
fields of trees change in advance of weather patterns and other atmospheric
phenomena. Burr was convinced (hat the ‘fields of life’ are the basic blueprints
for all living things; the fields reflect physical and mental conditions, and are
therefore useful for diagnostic purposes.

During the period when Burr was researching cnergy fields, most biologists
and physicians were certain that all notions of energy therapy and ‘life force’
were complete nonsense. The experiences of practitioners and patients of energy
therapies were dismissed, either by ignoring them, or by stating that the patients
were victims of deception, illusion, trickery, fakery, quackery, hallucination, or
the placebo effect. Scientists could say with certainty that any energy field
around an organism would be far too weak to be detected. If such a field
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existed, it surely had no biological signiticance. Healing with energy fields was
fantasy, and any notion that light could be emitted by the body was certainly
guite foolish.

As a student of the history of medicine, Burr was well awarce that work pub-
lished ahead of its time remains in the libraries and is available to future
generations when its moment arrives. Such a period is upon us, and Burr’s
articles are highly recommended, both for the scrious student of energetic
bodywork and/or movement therapy and for biomedical rescarchers exploring
the role of energy ficlds in health and disease. A complete listing of Burr’s
articles can be found in the Yale Journal of Biology and Medicine (Burr 1957) and
at the end of Burr’s own book (Burr 1972).

In retrospect, Burr's discoveries anticipated many of the breakthroughs that
are being made around the world at the present time. His published work, and
that of Robert O. Becker (Becker & Selden 1985, Becker 1990) are excellent
introductions to the subject. The remainder of this book will provide modern
scientific perspective on the ‘life force’ and ‘healing energy’.

Fields in diagnosis

The use of fields for diagnosis is based on the premise that every physiological
process in the body has an electrical counterpart. Burr reiterated a position
taken years carlier by the physiologist A. . Mathews: ‘Every excess of action,
every change in the physical state of the protoplasm of any organ, or any area
in the embryo or in the egg, produces, it is believed, an electrical disturbance’
{Mathews 1903).

As we shall soon see, modern resecarch has confirmed the observations of
Mathews and Burr. Not only does every event in the body, either normal or
pathological, produce clectrical changes, it also produces alterations of the mag-
netic fields in the spaces around the body. Recent research describes how this
comes about; valuable summaries have been published by Brewitt (1996, 1999).

Ovulation as an example

In 1935 Burr described the detection of ovulation by monitoring the substan-
tial vollage changes during the ovulation cycle. QOthers attempted to repeat
Burr’s work, but their results were not consistent. Burr continued to refine his
approach, and reported in 1936 and 1938 that the timing of ovulation in
women could be determined by daily measurements of the electric field
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between one finger from each hand. This was confirmed by another scientist
in 1939, but others continued to have inconsistent results. Burr continued to
investigate the problem, publishing his last paper on the subject in 1953.

By 1974 the causes of variation in the ovulation potentials had been deter-
mined, and a fertility control system based on Burr’s work was awarded a US
patent (Friedenberg et al 1975). The patent is interesting reading because it
documents the reason tor the inconsistency of previous studies. The ovulation
cycle is but one of many bodily rhythms that produce an oscillating electric
field. Detection of the ovulation cycle requires careful filtering, to climinate
interference from other electrical rhythms generated by the other organs in
the body, such as the heart and brain (see Fig. 1.10). Once the electrical rhythms
from other organs have been removed by filtration, the monthly rhythm of
the ovary can be recorded (Fig. 1.11).

Fig. 1.10 The circuit patented by Friedenberg, Reese & Reading
(1975) ta separate the manthly electrical rhythm of the ovary from the
rhythms of other organs in the body. The patent describes this as ‘the
combined circuitry for milli-volt measurement including the critical
means of high impedance and high common mode rejection
combined with sufficient isolation and filtration of the essential circuit
to reliably indicate and measure the low D.C. ovulation potential’.
From US Patent 3,924.609.
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Fig. 1.11 The electrical rhythm of the ovulation cycle in the human
female as recorded between a finger from each hand. Before and after
ovulation the potentials are negative. About 5-6 days before ovulation,
the potential begins to rise and increases above zero a few days before
ovulation. Afterwards there is a rapid decline to below zero, at which
time the body is free of a fertilizable ovum. The curve is taken from US
Patent 3,924.609.

Early cancer detection

Another controversial area of investigation concerned the detection of cancer.
Burr was convinced that diseases would show up in the energy field before
symptoms of pathology, such as tumors. His theory was that if the disturbed
energy field could be detected and restored to normal, the pathology could be
prevented. This is obviously a concept with profound medical significance.

In 1936, Burr and his colleagues began a series of studies on the relation
between electrical fields and cancer, beginning with spontaneous mammary
tumors in mice. Large voltage changes were detected with electrodes attached
to the chiest from 10 days to 2 weeks before the tumors appeared. In 1945,
British researchers attempted to repeat Burr’s experiments, but without success.
Burr continued to work on the problem, and published his last cancer paper
in 1949. The following year, critiques of Burr’s work were summarized by
Crane (1950).

Confirmation of Burr's cancer research

Somie of the most important research on the role of energy fields in health and
disease has come from research based on the theory and practice of acupunc-
ture. Sadly, this work has been largely ignored by biomedical researchers
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because of skepticism about the existence of the acupuncture meridians and
points. In this unfortunate way valuable insights about energetics have long
been excluded from mainstream medical thinking. This situation is rapidly
changing.

In the late 1940s, while Burr was winding down his cancer research, Reinhold
Voll in Germany was testing the electrical resistance of acupuncture pathways
and correlating the conductances with specific pathological problems. He sug-
gested that inflammation increases conductances, while organ degeneration
and tissue necrosis decreases them. A weakness of Voll’s papers in English (Voll
1980, 1989) was that he focused on his patient’s conditions rather than on the
actual conductance data. Voll's collaborator, Schimmel, published the conduc-
tance data documenting Voll's conclusions (see Tiller 1988).

In 1973, two British clinicians working at a tuberculosis sanitarium showed
that the conductance at the acupuncture peoint Liver 8, located on the knee,
was about 18 times higher in patients with known liver discase (cirrhosis or
acute hepatitis) compared to patients with no liver disease (Bergsmann &
Woolley-Hart 1973). Of course a phenomenon such as this, no matter how
robust and reliable and repeatable, has little meaning to the Western biomedical
researcher, to whom it is obvious that liver problems reside in the liver, and
have nothing whatsoever to do with the knee. Oriental medicine, in contrast,
considers that the function, Liver, does not reside in a particular place in the
body (the organ that Western medicine refers to as the liver). Instead, Liver is
viewed as a function that exists throughout the organism, and that can be
treated at a wide variety of points a distance away from the physical structure
called ‘liver’. There are now very good reasons for taking a closer look at the
Oriental medical perspective, as we shall soon sce.

In 1985, Sullivan and colleagues reported that patients with lung disease (con-
firmed by chest X-rays) had 30% lower electrical conductances at lung points.
Other research, summarized by Brewitt (1996, 1999), showed the cellular basis
for these effects. Specifically, viral and bacterial infections, as well as cancer,
affect the ionic and water content and pH of the extracellular fluids, and
thereby affect the cell membrane potentials and tissue conductances.

More detailed study (Surowiec et al 1987) showed that the conductance changes
in tumors are highly frequency dependent. Direct measurements showed
6.0-7.5 times higher conductances in tumors compared to normal tissues
(Smith et al 1986). In later stages of both cancer and AIDS, tissues begin to
deterjorate and electrical conductances drop.



22 % Energy Medicine

In 1996, Brewitt re-analyzed some of Burr's original data using modern statis-
tical methods. There is no question that Burr was correct: disease states can be
detected by measuring changes in the electrical conductances of tissues,
making possible early diagnosis and treatments.

In 1994, Weiss et al reported that skin surface electrical potentials can be used for
the differential diagnosis of breast lesions. The electrical changes arise because
rapidly proliferating and transformed cells have lower membrane potentials
compared with normal cells (Binggeli & Weinstein 1986). This has been demon-
strated for tumor cells from both breast {(Marino et al 1994) and colon (Davies
et al 1987, Goller et al 1986). The altered membrane potentials extend from the
cancerous area to the skin surface above the lesion. The correlation between cell
membrane potentials and cell proliferation was detailed in a classic paper by
Cone (1970). Cuzick and colleagues (Cuzick et al 1998, Cuzick 1998) have
reported clinical trials of a method for detecting breast cancer using skin
electropotential measurements. This non-invasive method is important because
it offers the opportunity to resolve the uncertainty of lump detection, whether
by self-palpation or by mammograms. In most cases, lumps are benign, but
the methods needed to prove this in an individual case are invasive. Burr’s goal
of a non-invasive and risk-free test for the presence of cancer is being realized.

Conclusion

While the old emotional and dogmatic biases persist, the trend of modern
research is toward explaining and validating the experiences of practitioners
and recipients of energy therapies, including the type of healing that takes place
in the religious context. Vitalism, as an undiscovered ‘life force’, has not been
ruled oul, and the role of spirit is not to be discounted. However, much is being
discovered about how electricity, magnetism, and other energy fields are created
and utilized by living organisms.

Harold Saxton Burr's methods did not become part of accepted clinical
practice during his lifetime, but his reasoning was sound. Another example of
modern work confirming Burr’s concepts comes from a study undertaken in
Rome which explored the biomagnetic fields produced near the head during
epileptic seizures. In some cases the epilepsy was caused by tumors that did
not show up in clectroencephalogram (FEG)s or computer-aided tomography
{CAT) scans, but that could be detected by biomagnetic recordings (Modena et
al 1982). Similarly, magnetoencephalography is being used to improve the
accuracy of functional magnetic resonance imaging (MRI} brain mapping
(Beisteiner et al 1997).
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For Burr, the link between biology and physics was not mysterious, or unfath-
omable, or subtle. The energies so thoroughly studied by physicists surround,
and penetrate, and are produced by all living things. Biological electricity, for
example, is no different from any other kind of electricity, nor does it obey
different laws.

As a phenomenon, bioenergy fields have gone from scientific ‘nonsense’ to an
important and expanding subject of biomedical research. In later chapters we
see not only that fields can be detected a distance from the body, but also that
scientists are explaining how these fields are generated, why they become
distorted when pathology is present, why living systems are so extraordinarily
sensitive to fields, and how fields can be used in healing.

The information that is emerging has direct relevance to all clinical methods.
Documenting the fascinating tale of how our outlook is changing is the goal

of this book.
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Measuring the fields
of life

Something deeply hidden has to be behind things.
Albert Einstein (while playing with a compass his father had given him)

In the current era of rapid scientific progress, many of the concepts we were
absolutely certain about 20 years ago arc no longer true at all, But of all the
tales of exploration and discovery that could be told, none is more fascinating
than the story of the human energy field. In a few decades scientists have gone
from a conviction that there is no such thing as energy fields in and around
the human body to an absolute certainty that they exist. Consequently, practi-
tioners of traditional energy methods arc beginning to be investigated by bio-
medical researchers. The resulting synthesis benefits everyone, particularly those
who have injurics or diseases that are ditficult to treat with other techniques.

Medical interest has tocused on the magnetic fields around the body, which
are now referred to as hivmagnetic fields. Interest in biomagnetism has spread
widely in the biomedical research community. The role of other fields, includ-
ing electricity, light, heat, gravity, kinetic energy, and sound, will be taken up
in later chapters.

Heart electricity

Our story begins with the investigation of bioelectricity, for it is from electric
currents that magnetic fields arise. If you are not a physicist or an electrical
engineer, and do not understand electricity and magnetism, you have excellent
company. For example, we recognize ditferent forms of energy, such as elec-
tricity, magnetism, heat, light, electromagnetism, kinetic energy of motion,
sound, gravity, vibration, elastic energy, etc. But there must be some funda-
mental principle that underlics these different forms of energy.

Albert Einstein spent the last decades of his life in an unsuccessful search for
a ‘common denominator,” or the ‘something deeply hidden’ that has to be

27
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behind the various forms of energy. At a fundamental level, we still do not
know exactly what electricity and magnetism really are. The electron is a basic
unit, and has properties such as charge, mass, and gravity, but a deeper expla-
nation of how these properties arise is missing. Valuable perspectives on this
problem have been published by Day (1989, 1996) and Wolff (1993, 1997).

Around the turn of the 20th century, a Dutch physician, Willem Einthoven,
discovered that heart electricity could be routinely recorded with a very
sensitive galvanometer (Finthoven 1906). Einthoven reccived a Nobel Prize in
1924 for this discovery. His method has been improved to the point that the
electrocardiogram is a standard tool for medical diagnosis.

We now know that each heartbeat begins with a pulse of electricity through
the heart muscle. This electricity arises because a large number of charged
particles (ions of sodium, potassium, chloride, calcium, and magnesium) flow
across the muscle membranes to excite contraction. These currents also spread
out into surrounding tissues.

Some of the flow of electricity from the heart is through the circulatory system,
which is an excellent conductor of electricity because of its high salt content.
As the circulation carries blood to every tissue, heart electricity flows everywhere
in the body. Hence the electrocardiogram can be picked up anywhere on the
skin, even from the toes. Cardiologists know that if there is a problem in the
functioning of part of the heart, the electrocardiogram will be distorted in a
characteristic manner. The enigma is that most cardiologists are certain that
the heart’s electrical field is a by-product, almost a waste product, of the heart’s
activities, and has no significant physiological role except as a diagnostic tool.

Magnetism from electricity

[t is a basic law in physics that when an electric current flows through a con-
ductor, a magnetic field is created in the surrounding space. This phenomenon
was discovered by accident by lans Christian Oersted during a physics lecture
he was giving in Copenhagen in 1820.

Heart magnetism

On the basis of Oersted’s discovery, some scientists predicted that the heart’s
electricity should create heart magnetism, but it was not until 1963 that
anyone was able to detect it in the laboratory. In that year, Gerhard Baule and
Richard McFee (1963}, at the electrical engineering department of Syracuse
University in New York, used a pair of 2 million-turn coils on the chest to pick
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up the magnetic field produced by the clectrical activity of the heart muscle
(Fig. 2.1). The heart was chosen for study because it produces the strongest
clectrical and magnetic activity of any tissue in the body. (The fact that the
functioning heart produces a strong pulsating magnetic field, spreading out in
front of and behind the body, is important in itself, and is discussed in more
detail later.)

One of the academic questions created by the discovery of the heart’s magnetic
field is the location of the boundary between the organism and the environ-
ment. In the past, we could define an individual as that which lies within the
skin; but it is a fact of physics that energy fields are unbounded. The biomag-
nctic field of the heart extends indefinitely into space. While its strength
diminishes with distance, there is no point at which we can say the field ends.
In practice, the field gets weaker and weaker until it becomes undetectable in
the noise produced by other fields in the environment; but scientists are
constantly developing tricks to make their instruments more sensitive and to
separate signals from noise.

- T0 amplifier
and recorder

Fig. 2.1 Set-up used to detect the magnetic field of the heart.

The two coils each have 2 million turns of wire wound around
dumbell-shaped cores of a magnetic material called ferrite. The wires
go to an amplifier and recording system. The heart’s fieid is about one-
millionth that of the Earth’s. (After Baule GM, McFee R 1963 Detection

of the magnetic field of the heart. American Heart Journal 66:95-96,
with permission.)
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A quantum breakthrough

Baule & McFee (1963) predicted that the heart produces magnetic fields, and
they went to a lot of trouble to detect those lields. This was a definite break-
through, but what happened next was far more astonishing. A discovery in
quantum physics led to the development of instruments that can map the
energy fields of the human body with unprecedented sensitivity and accuracy.
For example, there are devices that can pick up the field of the heart 15 feet
away from the body.

In the same year as the article by Baule & Mclee was published, a number of
scientists (Andersonn & Rowell 1963, Shapiro 1963) showed that something
that seems impossible could actually happen. The seemingly impossible event
was the movement of pairs of electrons through a material (called an insulator)
that, according to classical physics, the electrons should not be able to pene-
tratc. The phenomenon is called tunneling, and is something that is forbidden
in the classical world, the world we are familiar with, but easy in the gquantum
rcalm. The reason for this ditference is that in the quantum world, classical
particles such as clectrons are at the same time waves, and waves can do tricks
that solid particles cannot do.

Several kinds of tunneling can take place, and they are called Josephson effects,
named after an English physicist, Brian Josephson, who predicted them in 1962
while he was a graduate student at the University of Cambridge (Josephson 1962,
1965; Langenberg et al 1966). In 1973 Josephson received a Nobel Prize for his work.

The SQUID magnetometer

If a thin insulating barrier is placed between two superconductors (such as two
metals cooled in liquid helium) a supercurrent consisting of pairs of electrons
will flow across the barrier. Josephson effects are utilized in electronic devices and
ultra-fast computers. But for us the most exciting application is in the SQUID (an
acronym for superconducting quantum interference device). A SQUID consists
of one or more Josephson junctions immersed in liquid helium. The device
was developed by J. E. Zimmerman and his colleagues (Zimmerman et al 1970,
Zimmerman 1972). Under the appropriate conditions, the properties of the
Josephson junction become exceedingly sensitive to ambient magnetic fields.
Figure 2.2 shows the design of a SQUID magnetometer of the kind used to
study biomagnetic fields.

SQUIDs and arrays of SQUIDs are now being used in medical research labo-
ratories around the world to map the biomagnetic fields produced by physio-
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Fig. 2.2 Basic design of the SQUID magnetometer used to detect
hiomagnetic fields around the human body. The biomagnetic field
induces a current flow in the pickup coils. The input coil influences the
Jjosephson junctions in the SQUID proper, and changes in the
properties of the junctions are sensed by another circuit that is
connected to various amplifiers and filters of the SQUID electronics.
The coils and the Josephson junctions are immersed in liquid helium to
maintain the superconducting state. (After Kaufman L et al 1984, with
kind permission frem Annals of the New York Academy of Sciences and
Dr Uloyd Kaufman.)

logical processes inside the human body. A global network of SQUIDs is also
being used to monitor moment-to-moment fluctuations in the geomagnetic
field of the carth.

Magnetocardiography

The first biological application of the SQUID took place inside a heavily shielded
room at MIT's Francis Bitter National Magnet Laboratory in Cambridge,
Massachusetts. The shielding was essential because the heart’s field is one-
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millionth of the earth’s magnetic field and one-thousandth of the varying
background magnetic field in an urban environment.

Cohen and his colleagues (Cohen 1967, Cohen et al 1970) described the heart’s
magnetic field with more clarity and sensitivity than ever before. Their work
laid the foundation for a whole new field of diagnostics: magnetocardio-
graphy. Figure 2.3 shows a recording of the magnetocardiogram, with a standard
electrocardiogram from skin electrodes beside it for comparison.

Brain electricity and magnetism

A few years after Einthoven received his Nobel Prize for the discovery of heart
electricily, Hans Berger (1929) announced that much smaller electric fields
could also be recorded from the brain, using electrodes attached to the scalp
(Fig. 2.5A). With some refinements, the recordings (which came to be known
as electroencephalograms) became a standard diagnostic method in neurology,
serving as an index of health and disease in the brain.

In 1972, Cohen was able to extend his SQUID measurements to the fields
produced by the brain. The set-up is shown in Figure 2.4, The brain fields proved
to be hundreds of times weaker than the heart’s field, and a lot of tinkering
and adjusting and engineering went into re-desigining the SQUID so that it
could detect these minute fields. The result was the first ever recording of the
biomagnetic field of the brain. Figure 2.5A shows an electroencephalogram
(EEG).
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Fig. 2.3 Recordings of the heart’s electric field or electrocardiogram
(left) and the correspanding magnetic field or magnetocardiogram
(right). (After Brockmeier et al 1995, with kind permission from

Dr Konrad Brockmeier and Elsevier Science, 10S Press.)
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Shielded room

Mounting

Fig. 2.4 Shielded room used for studying the magnetic field of the
brain. The SQUID detector is positioned close to but not touching the
subject’s head. Clothing must be free of magnetic material, such as
zippers or nails in shoes. Shielded rooms such as this were
manufactured by Takenaka Corporation. lllustration redrawn from
Takenaka website: http://www.takenaka.co.jp/takenaka_e/techno/
19_sldrm/19_sldrm.htm and used by kind permission of Nodoru
Uenishi, Takenaka Corporation, New York

Because the first measurements were technically difficult to accomplish, the
focus was on the alpha rhythm, which is a strong component of the brain
waves. It is much easier to demonstrate strong alpha rhythms when the eyes
are closed (Fig. 2.5A). (In later chapters we will return to the possible role of
the alpha rhythm in healing.)
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 2.5 Electroencephalograms. A. The first published
electroencephalogram of a human being. The lower line is a time pulse
at 10 cycles per second. (After Berger 1929.) B. The alpha rhythm of
the human electroencephalogram. The waves are much easier to observe
when the eyes are closed. (After Adrian et al 1934.) Cohen (1972)
found that the magnetoencephalograms recorded with a SQUID
magnetometer are similar to electrical recordings such as these.

Weak vs strong fields

When Einthoven discovered the electric field of the heart, it was an extremely
weak field and very difficult to measure. Because of progress in instrumentation,
we now recognize that the heart produces the strongest field in the body. In
comparison to the heart fields, the fields of the brain are weak. However, neural
activities control our movements and attitudes about ourselves, and can therefore
produce profound effects. Hence ‘strong vs weak’ is more a statement about mea-
suring instruments than about the biological importance of the different fields.

Measurement of the biomagnetic fields of the heart and brain led to a veritable
explosion of research into biomagnetics. It turned out that biomagnetic fields
are often more indicative of events taking place within the body than are
electrical measurements at the skin surface. For example, biomagnetic fields
produced by the brain pass undistorted through the cerebrospinal fluid (CSF),
across the connective tissue covering of the brain (the dura), and through the
skull bones and scalp. These tissues are virtually transparent to magnetic fields.
In contrast, the electrical signals recorded with the electroencephalogram
become distorted, smeared, and decreased in strength by a factor of about
10000 as they pass through the surrounding tissues. EEGs therefore do not
give as precise a representation of brain activity as MEGs. Electrical measure-
ments are also compromised by complex interactions between the skin and
the electrode pickups, which can act as batteries and generate currents on their
own. All in all, the MEG appears to provide more detail and better spatial
localization than the EEG.
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Scientists realized that all of the classical electrical diagnostic tools have
biomagnetic equivalents. For example, the eye acts as a battery and produces
a substantial electrical field whose intensity depends on the amount of light
falling on the retina. Records of this tield are called electroretinograms. The
magnetoretinogram is the corresponding record of the retina’s biomagnetic
field in the space around the head.

Contractions of other muscles besides the heart produce electrical fields that
are recorded by electromyography. The corresponding magnetic recordings are
called magnetomyograms. Every muscle in the body produces magnetic pulses
when it contracts. The larger muscles produce larger fields and the smaller
muscles, such as those that move and tocus the eye, produce very tiny fields.
This fact may be of interest to movement therapists, because we now know
that any movement of any part of the body is ‘broadcast’ into the space around
the body as a precise ‘biomagnetic signature’ of that movement. The relative
strengths of the various biomagnetic tields produced by the human body are
shown in Figure 2.6.

SQUID instruments are now available commercially from more than a dozen
manufacturers, and are being used in medical research laboratories all over the
world to explore aspects of the biological fields that scientists were certain did
not exist a few decades ago {for a review, see Himaéldinen et al 1993). Some of
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Fig. 2.6 The relative strength of the various biomagnetic fields
measured in the spaces around the human body. (Based on data
presented in Fig. 1 of Williamson & Kaufman 1981.)
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the exciting work involves using arrays of SQUID detectors that can produce
three-dimensional maps of the fields around the body.,

Effects of practice on brain waves

An example of a rccent study is an investigation of the magnetic brain waves
of musicians such as violinists and other string players (Elbert et al 1995).
Practicing and performing with these instruments involves considerable
manual dexterity and sensory processing, particularly in fingering with the left
hand. In comparison, the thumb of the left hand grasps the neck of the instru-
ment. While the position and pressure of the thumb are frequently shifted, far
less dexterity is required. And the tasks of the right hand, which manipulates
the bow, also involve fewer precise finger movements. The hypothesis was that
repeated and intense use of the fingers of the left hand, over years of practice,
would increase the size of brain areas involved in movements and sensation of
those fingers. Six violinists, two cellists, and a guitarist were studied. Six non-
musicians served as controls.

Using an array of SQUID detectors such as the one shown in Figure 2.7, the
investigators were able to map the surface or cortex of the brain, and show
that the biomagnetic tields produced by specific cortical regions were more
intense in string musicians compared to non-performers. There was also a
correlation between the number of years of practice and the intensity of the
brain waves from the areas controlling skilled fingers. The number of nerve
cells involved in controlling and sensing movement seems to increase with
practice. This is just one of many studies completed or in progress that are
enabling scientists to map the biomagnetic fields of the human body on a
moment-to-moment basis, and to determine how biofields correlate with
physiological processes.

Hypothesis

It would obviously be fascinating to know if repeatedly practicing ‘hands-on’
methods — massage, Rolfing® or structural integration, Trager, reflexology,
acupuncture, shiatsu, QiGong, etc. - enhances the biomagnetic output from
corresponding arcas of the brain, as practicing with a musical instrument does.
This is a hypothesis worthy of testing.

The brain field, like the heart field, is not confined to the organ that produces
it. We refer to ‘brain waves’ as though they are confined to the brain, but they
are not. The fields of all of the organs spread throughout the body and into
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Fig. 2.7 The 122-channel SQUID, ‘Neuromag-122’ built in Helsinki.
The sensors are wrapped around the head as shown. A similar device was
used by Elbert and colleagues in 1995 to measure the brain magnetic
fields of string musicians. Practice in fingering the instruments is
correlated with a strong brain field, particularly for those cortical regions
associated with using and sensing with the fingers of the left hand.
(After Hamaldinen et al 1993, Fig. 41, p. 467, with permission from
Reviews of Modern Physics and Dr Risto lImoniemi.)

the space around it. One of the primary channels for the flow of electrical
waves through the body is the circulatory system. So one could hypothesize
that practicing ‘hands-on’ work can also affect the biomagnetic output from a
therapist’s fingers and hands. In other words, all forms of therapeutic contact
may involve far more than simple pressure on the skin.
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Biomagnetic fields and senses

From the research done over the last few decades, we can definitely conclude
that:

# Living organisms have biomagnetic fields around them.

# These fields change from moment to moment in relation to events taking place
inside the body.

% These fields give a clearer representation of what is going on in the body than
classical electrical diagnostic tools such as the electrocardiogram and the electro-
encephalogram.

This should not be taken to suggest that the ‘fields of life’ are entirely magnetic.
Other kinds of fields are also present (see Ch. 6).

It is one thing to say the biofields accurately represent events taking piace
inside the body, and another for a person to claim they can see or feel those
fields. However, it has now been predicted and shown that Josephson effects,
the basis for the SQUID magnetic detector, also exist in living tissues (Del
Giudice et al 1989).

There is an old idea that our technology recapitulates our biology — that all of
our technological devices were first invented and perfected during millions of
years of evolutionary experimentation with the laws and energies of nature.
Perhaps there 1S a magnetic sense in the human body, a sense that can be
developed and used in healing.

We shall explore the application of biomagnetism in polarity therapy and
related methods in subsequent chapters. First, though, we need to examine
the circuits through which energy moves in the body, and the kinds of energy
that are involved.
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The ‘circuitry’ of the
body

Nature has neither kernel nor shell — she is everything at once.
Goethe

When we look at any one thing in the worid, we find it is hitched to
everything else.
John Muir

The moment one gives close attention to anything, even a blade of grass,
it becomes a mysterious, awesome, indescribably magnificent world in itself.
Henry Miller

The historical background presented in Chapter 1 explains why the various
energetic therapies have received little attention from Western biomedicine.
The main intellectual issue is the long-standing contention over ‘vitalism vs
mechanism’. Chapter 2 described how biomagnetic fields have been detected
in the spaces around the body. Mention was made of the laws of physics that
state that when charges flow, magnetic fields are created in the surrounding
spaces.

Now we need to explore precisely where the charges are flowing, and how those
flows are influenced by diseases and disorders. We shall see that there are,
indeed, energetic circuits in the living organism. Energy and information stream
through these circuits to every nook and cranny of the body. These flows can
be influenced by subtle energies in the environment. Moreover, disease and
disorder alter these flows in predictable ways.

The fundamental discoveries providing the basis for the various energetic
therapies have taken place in a wide variety of disciplines. With a few excep-
tions, the remarkable generalizations - the ‘big picture’ - emerging from the
individual discoveries has been virtually invisible to the participants in the
search for knowledge. What has been discovered is the scientific basis for the

411
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interconnectedness and continuity of the parts of the living organism. This
interconnectedness is based upon careful study of the structure and function
of cells and tissues. It provides a basis for the streaming of energy and informa-
tion throughout the living body.

Electricity vs electronics

Before beginning our exploration, it is important to clarify the distinction
between biological electricity and biological electronics.

Biological electricity is a large-scale phenomenon arising from the movements
of charged ions such as sodium, potassium, chloride, calcium, and magne-
sium. In virtually all cases, the clectricity arises because of the large electrical
polarity across cell membranes, and the ability of these membranes to tem-
porarily depolarize and then repolarize. This is the process that enables nerves
to conduct signals from place to place within the body. A wave of depolar-
ization also goes along a muscle cell, and triggers it to contract. The large fields
and measurable magnetic fields picked up from the heart, retina, muscles, and
brain arise primarily because of the electrical currents that flow as they carry
out their activities. Less known but just as important are slow waves of
electrical depolarization that are set up across the skin in response toe injury.
These are called injury potentials, and they are important in triggering tissue
repair.

Biological electricity is widely studied by many different kinds of scientists,
including electrobiologists, physiologists, and neurophysiologists. Much is
known about the subject because electrical currents are relatively easy to
measure.

In contrast, biological electronics is a relatively new subject of research. It deals
with the flows of much smaller entities than ions. These are mainly clectrons,
protons, and the spaces where an electron is missing, called a hole.

For a familiar example, consider the electrical appliances in your home, and
the wiring that brings electrical power to them. Contrast this with the far more
subtle electronic processes taking place within your computer or television.
These devices contain electronic circuits that utilize far smaller amounts of
power to carry out sophisticated tasks at very high speed. This is possible
because of advances in solid state physics and electronics and the use of
semiconductor devices. We are now going to look at the corresponding subtle
circuitry that has been discovered in living systems. We begin by taking a close
look at cells.
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Cell structure and the ‘living matrix’

One of the most important developments in recent science is a better under-
standing of the structure and cnergetics of the material substrate of the body
- the living substance that is touched and interacted with in all therapeutic
approaches. For the hands-on therapist, the energetic properties of this living
substance have both conceptual and practical consequences. To understand
the new developments, we begin with breakthroughs in our understandings of
the cell.

A few decades ago, the living cell was visualized as a membrane-bound bag
containing a solution of molecules. Figure 3.1A shows a cell as it is often
illustrated in texts. Note that the cell is embedded in a fibrous material, called
the connective tissue or extracellular matrix. This matrix contains large amounts
of a tascinating protein called collagen. Most of the cell interior appears
‘empty’ in the drawing. Illustrations like this are still widely used today, even
though they omit one of the most important attributes of cell structure.

The main reason the image shown in Figure 3.1A has persisted, and can still
be found in modern texts, is that most biochemists were in agreement that life
consists of a sequence of chemical reactions taking place in a ‘soup’ or solution
within the cell. For example, consider glycolysis, the sequential breakdown of
sugar molecules by 10 ‘soluble’ enzymes (Fig. 3.1B). Glycolysis and other bio-
chemical pathways were discovered with techniques in which tissues and cells
were broken apart. Centrifugation was then used to separate the dissolved mole-
cules from the solids, which were discarded because they were not considered
important.

The biochemical image of life is as follows: there are ‘particles’, the enzymes,
proteins, amino acids, sugars, etc., that randomly ditfuse about within the
enclosed volume of the cell. When appropriate molecules chance to bump into
each other, they interact, and chemical bonds are formed or broken. In this
way, chemical energy is liberated, living structures are assembled or taken
apart, toxins are broken down, and life’s activities are carried out. Figure 3.1C
represents this ‘random walk’ image of the steps in glycolysis.

Early electron microscopy confirmed that cells contain substantial amounts of
‘empty’ space. It was assumed that this is where the particles are dissolved or
suspended, and where metabolism takes place.

The torrent of information and clinical applications developed from this
‘molecular soup’ view of the cell led to an attitude that ‘there are only a few



44 + Energy Medicine

Vs

I

g
e Wz A
Connecmxng-tlssue o
. -
1 F )
4 ).(traceftufalrrr?_)atrlx .

.-.'- T _ ‘|
- ‘Nucleus -}

Cell
membrane

glucose
110,
glucose 6 —- phosphate
fructose 6 — phosphate
1@
fructese 1, 6 - biphosphate
dihydroxyacetone phosphate
glyceraldehyde 3 - phosphate
1®
1, 3 - diphosphoglycerate

3 - phosphoglycerate
®

J ;Z 2 — phosphoglycerate
.{;/'; 4 l
/,;_ff/” phosphoenolpyruvate
A e pyruvate
pyruvate
C

Fig. 3.1 The cell and ‘solution biochemistry.” A A cell as it is often illustrated in
texts. Most of the cell interior appears ‘empty.” lllustrations like this are still widely
used today, even though they omit same of the most important attributes of cell

structure. Note that the cell is embedded in a fibrous material, called the connective

tissue or extracellular matrix. This matrix contains large amounts of a fascinating

protein called collagen. B An enzymatic pathway, glycolysis, as it is usually depicted

in texts. The 10 glycolytic enzymes convert glucose into pyruvate in a series of

steps. C The ‘bag of solution’ model of the cell. The 10 enzymes of glycolysis float

about in the solution, and reactants randornly diffuse about until they chance to
bump into the next enzyme in the sequence. The probability of locating the next

enzyme is enhanced because there are many copies of each enzyme floating about.

However, the delays built inta the system make it a relatively slow process.
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problems remaining, and we will soon be able to answer all of them, using
this same, incredibly successful, approach’. Physiologists seized the 'bag of
solution’ model of cell structure, and conducted decades of research in which
an underlying assumption was that substances crossing a layer of cells, such
as the intestinal wall, simply diffuse through the fluid compartments insidc
the cells.

The cell is not a bag

This picture is changing slowly but dramatically because of the discovery that
the cell is not a bag of solution. The more closely biologists and microscopists
looked at cells, the more structures they found. With better preparation tech-
niques, electron microscopists began to see within cells the material that the
biochemists had been discarding when they puritied the ‘soluble’ enzymes.

We now know that the cell is so filled with filaments and tubes and fibres and
trabeculae - collectively called the cytoplasmic matrix or cytoskeleton -- that
there is little space left for a solution of randomly diffusing ‘billiard ball’
molecules (Fig. 3.2). Moreover, there is very little water inside cells that can
dissolve the so-called soluble enzymes. Virtually all the cell water is bound in
particular ways to the cellular framework (see e.g. Cope 1967, Corongiu &
Clementi 1981, Ling 1992, Damadian 1971).

Many of the enzymes that were previously thought to be floating about within
the cytoplasmic ‘soup’ are actually attached to structures within the cell and
nucleus (see inset to Fig. 3.2, Oschman 1984, Ingber 1993). These attachments
are delicate. Biochemical homogenization techniques detach enzymes and
other proteins from the cellular and nuclear scatfolds that support them in
actual living cells. ‘Solution biochemistry’, while quite instructive, is an
artifact: ‘the empirical fact that a given molecule appears primarily in the
“soluble” fraction may divert attention from the cataclysmic violence of the
most gentle homogenization procedure’ (McConkey 1982).

Most textbooks still oversimplify biochemistry by showing metabolic path-
ways as linear sequences of steps (Fig. 3.1B), without mentioning the essential
structural or solid state context in which the chemistry of life takes place.

Continuum

Soon after the cytoskeleton became a popular subject for research, it was realized
that the cellular matrix is connected, across the cell surface, with the connective
tissue system or extracellular matrix (also shown in Fig. 3.2). A whole class of
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Fig. 3.2 A Contemporary image of a cell and its relations: the living
matrix. Modern cell biology has recognized that the cell interior is
virtually filled with fibers and tubes and filaments, collectively called the
cytoskeleton or cytoplasmic matrix. Likewise, the nucleus contains a
nuclear matrix that supports the genetic material. Linkers called
integrins extend across the cell surface, connecting the cytoskeleton
with the extracellular matrix. The entire system is termed the living
matrix. B Shows a more realistic model of a biochemical pathway,
glycolysis, in which the enzymes are organized in sequence along the
cytoskeletal structure. The reaction sequence can proceed very rapidly
because reactants are passed from one enzyme to the next to the next,
as in an assembly line.
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‘trans-membrane’ linking molecules, or ‘integrins,” has been discovered. Like-
wise, it is now recognized that the cytoplasmic matrix also links to the nuclear
envelope, nuclear matrix, and genes.

Conceptually, these discoveries are profoundly important. The boundaries
between the cell environment, the cell interior, and the genetic material are
not as sharp or as impermecable as we once thought. As a hands-on therapist,
what you touch is not merely the skin - you contact a continuous inter-
connected webwork that extends throughout the body. Indeed, the skin is one
of the first tissues in which this continuity was documented (Fig. 3.3, Ellison
& Garrod, 1984).
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Fig. 3.3 The epidermal-dermal continuum. Ellison and Garrod (1984)
and others cited by them have described the epidermal-dermal
junction in detail. Adjacent epidermal cells are attached to each other
by desmosomes, and are anchored to the dermal connective tissue by
hemidesmosomes. All of the anchors are traversed by tonofifaments,
which form a continuous fibrous matrix joining together all epidermal
celis throughout the skin. Anchoring fibrils link the cellular matrix with
the connective tissue. The dermal connective tissue is part of a
continuous integrated system extending throughout the body. The
cytoskeletons of all other cells in the body are similarly linked to the
connective tissue system. (After Ellison & Garrod 1984, Fig. 10, p.170,
with kind permissicn from the Journal of Cell Science and the
Company of Biologists, Ltd.)
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The entire interconnected systern has been called the connective tissue/
cytoskeleton (Oschman 1994), the tissue-tensegrity matrix (see Ch. 4) (Pienta
& Coffey 1991), or, simply, the living matrix. A popular acupuncture text refers
to ‘the web that has no weaver’ (Kaptchuk 1983).

The living matrix is a continuous and dynamic ‘supramolecular’ webwork,
extending into every nook and cranny of the body: a nuclear matrix within a
cellular matrix within a connective tissue matrix. In essence, when you touch
a human body, you are touching a continuously interconnected system, com-
posed of virtually all of the molecules in the body linked together in an intri-
cate webwork, The living matrix has no fundamental unit or central aspect, no
part that is primary or most basic. The properties of the whole net depend
upon the integrated activities of all of the components. Effects on one part of
the system can, and do spread to others.

This is an important image of the structure of the living body. Our images
shape our therapeutic successes because they can give rise to specific inten-
tions. Intentions are not trivial, because they give rise to specific patterns of
electrical and magnetic activity in the nervous system of the therapist that can
spread through their body and into the body of a patient. We shall return to
this subject later (Chs 8 and 15).

While it is obviously useful to study the various parts and systems of the body,
each component can be regarded as a local domain or subdivision of a
continuous web. The shape, form, mechanical, energetic, and functional charac-
teristics of every cell, tissue, or organ arise because of local variations in the
properties of the matrix. The genome, within the nuclear matrix, is a subdivision
of this network.

information flows

A legacy of the mechanism/vitalism argument and the reductionistic approach
was a tendency to disregard the overall coordination or integration of the
body, such as the systemic regulations proposed in acupuncture theory. By its
very nature, the reductionist approach assumes that it is virtually impossible
to study phenomena at the level of the whole organism, simply because it is
too complex. To make sense gut of it, life must be taken apart and studied one
piece at a time. The reassembly of the parts into a whole is a process that must
be put off until some vague and distant future date, when we have come to
understand all of the parts. A ‘general systems theory’ was developed (von
Bertalanffy 1971), but few physiologists took an interest in it.
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Nonetheless, in order to survive, complex living systems require an intricate
web of informational processes. Fach component must be able to quickly
and appropriately adjust its activities in relation to what the other parts
are doing. One distinguished physiologist, Edward F. Adolph, took a deep look
at the mechanisms of physiological integration: “The biology of wholeness
is the study of the body as an integrated, coordinated, successful system. No
parts or properties are uncorrelated, all are demonstrably interlinked. And the
links are not single chains, but a great number of crisscrossed pathways’
(Adolph 1982).

When scientists think of regulations, they usually begin with the nervous
system. The discovery of neurohormones led to an understanding of how
neural and hormonal systems interact. Chemical regulations are usually viewed
in the same manner as cell metabolism - i.e. controlling substances (hormones)
diffuse through the extracellular matrix, until they happen to bump into
‘target’ cells, upon which they exert their influences.

A simplistic view is that some hormones react with cell surfaces, while others
cross the cell membrane and cxert their effects on the cell interior. We now
know that many hormones deliver messages to cell surfaces, and that this then
causes the production of ‘second messengers’ within the cells that activate
cellular activities (see e.g. Rasmussen 1981). Hence, communications in living
systems involve two main languages: chemical and energetic. Chemical regu-
lations are carried out by hormones, various ‘factors’ (e.g. growth factor,
epithelial growth factor, etc.) and the various ‘second messengers’ within cells.
As stated above, energetic interactions are of two kinds, electrical and electronic.
The electrical activities of nerves and muscles are well known, but there are
many other kinds of energetic signaling systems. Some remain to be discovered.

We shall see that an even more profound realization is emerging. The entire
living matrix is simultaneously a mechanical, vibrational or oscillatory, ener-
getic, electronic, and informational network (Pienta & Coffey 1991, Oschman
1994). Hence the entire composite of physiological and regulatory processes
we refer to as ‘the living state’ take place within the context of a continuous
living matrix.

A sensible design for a living system is one in which every cell receives infor-
mation on the activities taking place in every other part of the body:

The integrated human body is the sum of thousands of physiological
processes and traits working together. Each breath and each heartbeat
involves the working together of countless events. Huge numbers of
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functions are carried on simultaneously. The parts and processes within an
organism are woven together with great intricacy. Coordination occurs at a
thousand points. If there were no integration of activities, life would be a
random jumble of physical and chemical events that reaches no known
accomplishment. In actuality, each process 1s of consequence to the whole.
(Adolph 1982)

Physiological integration is possible because every cell and every molecule
fine-tunes its activities appropriately. While the diffusion of chemicals from
place to place is one important means of communication, it is too slow a
process to account for the rapid and subtle aspects of the living process. We
are now discerning that the living matrix itself is a high-speed communication
network linking every part with every other.

Matrix dynamics: signaling and cell crawling

Recently there has been tremendous excitement in the research community
about the properties of the living matrix. The excitement arises because the
matrix has key roles in defense and repair. Moreover, it is through this matrix
that nutrients, hormones and other signal molecules, toxins, and waste prod-
ucts diffuse to and from all cells. Obviously the properties of this system, its
‘openness’ to the flows of various materials, is cssential to life.

One of the conclusions from studying the various complementary therapies
in relation to conventional medicine is that the latter has become focused
on the various organs and systems and given relatively scant attention to the
ways in which they communicate with each other via the living matrix. In
contrast, complementary therapists often solve health problems by first
attending to the ‘quality’ of the matrix, meaning the way the flesh looks and
feels to the touch.

The molecules that link the cell interior with the extracellular matrix have
come to be called integrins: ‘Integrins are a class of adhesion molecules that
“glue” cells in place. Surprisingly, at a fundamental level, they also regulate
most functions of the body. The author reveals the hidden role of integrins in
arthritis, heart disease, stroke, osteoporosis and the spread of cancer’ (intro-
duction to Horwitz 1997).

The living matrix is a dynamic rather than a fixed system. The connections
between adjacent cells, and between the cells and the substrate, are labile
rather than permanent. Connections form, break, and reform as cells change
shape and/or crawl about. Specific connectors, called tonofilaments, desmo-
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somes, hemidesmosomes, integrins, connexins, and anchoring filaments, are
all labile structures that can disconnect, retract, dissolve, and reform (Gabbiani
et al 1978, Krawczyk & Wilgram 1973). These reversible adhesions enable
epidermal cells, fibroblasts, osteoblasts, myoblasts, and other ‘generative’ cells
to move about when necessary to repair (re-epithialize) damaged skin and
restore other tissues. Ameboid motions enable leukocytes to migrate to sites of
infection, or into tumors for resorption of ‘'non-sclf’ material.

Solid state biochemistry

As discussed above, biochemistry was tounded on the study of reactions taking
place in solution, The discovery of the cytoskeleton, with its dynamic inter-
connections with the nuclear and connective tissue matrices, has advanced
our understanding of solid state biochemistry.

The development of this field obviously does not reject the beautiful and
profoundly important work done by biochemists and molecular biologists on
the ‘soluble’” enzymes and their activities. Instead, solid state biochemistry
opens up the study of additional processes taking place on and in the solid
fibers and filaments that constitute living cells and tissues. This approach
also opens up a deeper understanding of the effects of hands-on, structural,
energetic, and biomechanical therapies on processes taking place throughout
the body.

Solution biochemistry required that the molecules within the cell diffuse about
more or less randomly until they bump into appropriate enzymes (Fig. 3.1C).
Solid state biochemistry recognizes that chemical reactions proceed in a much
more orderly and rapid manner if they arc organized on a structural frame-
work (inset of Fig. 3.2). Moreover, the living matrix concept opens up the
possibilities for global control: signals traveling in the matrix can regulate or
fine-tune matrix-associated enzymes throughout the organism. Here we distin-
guish between messages that travel through the matrix, as by diffusion through
the interstitial fluid lying between its fibers, and messages traveling in the
matrix itself, as by electronic conduction along the protein backbone, or by
hopping of protons in the layers of water associated with the protein surface
(Ho & Knight 1998). The mechanisms involved in matrix communication are
dealt with in the next sections.

To understand the therapeutic significance of solid state biochemistry and
matrix regulation, we begin with an examination of the high degree of order,
or regularity, or crystallinity present in cells and tissues.
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Crystalline arrays in cells and tissues: piezoelectricity

Form, in contradistinction to random shape, contains parts or elements in a
definite, characteristically recurrent array in space. Thus form is the result of
the orderly manner in which those elements are combined and arranged.
Form of a higher order of complexity accordingly can emerge from the
ordered assembly of simpler formed elements of mutual fit. {Weiss 1965)

We do not intuitively consider biological materials to be crystalline, because
when we think of crystals we usually think of hard materials, like diamond or
agate. Living crystals are composed of long, thin, pliable molecules, and are soft
and flexible. To be more precise, they are liquid crystals (e.g. Bouligand 1978).

Crystalline arrangements are the rule and not the exception in living systems.
Figure 3.4 gives some important examples. Physicists know a great deal about
the properties of crystals. The information they have obtained is of considerable
medical importance. For example, certain kinds of crystals are piezoelectric,
that is they generate electric fields when they are compressed or stretched.

Physiologists are aware of this, and have studied the generation of electricity by
bone. Each step you take compresses bones in the legs and elsewhere, and
generates characteristic electrical fields. The piezoelectric eftect is not, however,
confined to bone. Virtually all of the tissues in the body generate clectric fields
when they are compressed or stretched (Oschman 1981). The piezoelectric effect
is partly responsible for these electric fields. Another source of such fields is a
phenomenon known as streaming potentials. The relative contribution of
these two ways of generating electric fields in tissues is under investigation
(e.g. MacGinitie 19935). Figure 3.5 compares the two phenomena.

The important point is that when a bone or cartilage is compressed, when a
tendon or ligament stretches, or when the skin is stretched or bent, as at a joint,
minute electric pulsations are set up. These oscillations, and their hatmonics,
are precisely representative of the forces acting on the tissues involved. In other
words, they contain information on the precise nature of the movements taking
place. This information is electrically and electronically conducted through
the surrounding living matrix. One of the roles of this information is in the
control of form.

The control of body structure

The therapeutic and physiological importance of the piezoclectric and other
electronic properties of tissues is that they provide a framework for under-
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Fig. 3.4 Crystalline arrangements in various tissues. Crystalline
arrangements are the rule and not the exception in living systems.

A Arrays of phospholipid molecules form cell membranes. B Collagen
arrays form connective tissue. C Arrays of chlorophyll molecules in the
leaf. D The myelin sheath of nerves. Each layer is composed of
membranes such as shown in A, (After Fawcett 1994, Fig. 11.21,
p.335, with permission from Chapman & Hall.) E The contractile array
in muscle, composed of actin and myosin molecules organized around
each other. F The array of sensory endings in the retina. G arrays of
microtubules, microfilaments, and other fibrous components of the
cytoskeleton occur in nerves and other kinds of cells. Here are the cilia
of sensory organs such as those responsible for detecting odors and
sound.
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Fig. 3.5 Two methods by which movements generate electricity in
tissues. The upper drawing shows the generation of piezoelectric or
pressure electricity by the deformation of a crystalline structure.

The lower drawing shows the way streaming potentials are developed
by the flow of fluid containing charged ions over electrically charged
surfaces. The charge is built up by the electrostatic interactions
between the fixed tissue charge and the mobile charge. Potentials of
this type are generated by both blood flow and propulsion of
extracellular fluids through the extracellular matrix, as a result of tissue
deformation. The streaming potentials can interact additively or
subtractively with piezoelectric potentials. (After Bassett 1978, with
permission from Harcourt Publishers.)

standing how the body adapts to the ways it is used (Oschman 1989). It has
long been recognized that bones and other elements of connective tissue are
constantly remodeling in response to the loads imposed upon them. From the
biochemical perspective, this is referred to as ‘metabolic regeneration’, a process
discovered and documented by Schoenheimer and colleagues over half a
century ago (Schoenheimer 1942, Ratner 1979).

The electric fields produced during movements are widely considered to
provide the information that directs the activities of ‘generative’ cells (e.g.
Bassett 1971, Bassett et al 1964). These are the osteoblasts, myoblasts, perivas-
cular cells, fibroblasts, and other ‘stem’ cells that lay down or resorb collagen
and thereby reform tissues so they can adapt to the ways the body is used. This
regulatory concept dates to Wolff in 1892 (see Bassett 1968):
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Wolff's law

‘The form of the bone (or other connective tissue) being given, the bone
elements (collagen) place or displace themselves in the direction of the func-
tional pressure and increase or decrease their mass to reflect the amount of
functional pressure’.

Again, these concepts are highly relevant to the hands-on, energetic, or move-
ment therapist. They provide the basis for progressive changes in body
structure that take place because of the ways in which individuals use their
bodies in relation to gravity, because of habits or injuries. They also provide a
basis for the restorative measures that can be used to correct gravity-related
disorders {Rolf 1962, Oschman 1997) (see Ch. 11}.

Properties of the living matrix

On the basis of the information presented so far, we can begin to form a
picture of the energetic systems in the living body. The living matrix
continuum includes all of the connective tissues and cytoskeletons of
all of the cells, throughout the body. We can summarize its properties as
tollows:

# All of the great systems of the body — the circulation, the nervous system, the
musculoskeletal system, the digestive tract, the various organs and glands - are
everywhere covered with material that is but a part of a continuous connective
tissue fabric.

# The connective tissues form a mechanical continuum, extending throughout the
animal body, even into the innermost parts of each cell.

% The connective tissues determine the overall shape of the orgamism as well as
the detailed architecture of its parts.

% All movement, of the body as a whole or of its smallest parts, is created by
tensions carried through the connective tissue fabric.

# Each tension, each compression, each movement causes the crystalline lattice
of the connective tissues to gencrate bioelectronic signals that are precisely
characteristic of those tensions, compressions, and movements.

% The connective tissue fabric is a semiconducting communication network that
can carry the bioelectronic signals between every part of the body and every other
part.
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Circuits and meridians

That the human body comprises electronic circuits is not widely appreciated,
and this is part of the reason some of the phenomena found in aiternative
medicine have been difficult to grasp. Electronic circuits can be designed to
do many things — this is the wonder of our present age of technology. It is
seldom understood that life has tested all possible combinations of quantum
electronic tricks and has mastered all of them for its purposes, through the

Fig. 3.6 Logo for a conference entitled ‘Mechanisms of Growth
Control, Clinical Applications’, held on September 26-28, 1979, at the
State University of New York Upstate Medical Center.

An electronic circuit is superimposed over the body of a salamander,

a popular animal for research an regeneration.
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honing process of evolution. The next chapter will take up the discovery of the
electronic properties of living matter.

Information about biological electronics has been with us for a long time, but
it has not been widely appreciated. Figure 3.6 shows the image of a circuit
diagram laid over a salamander which was used as the logo for a scientific
conference on mechanisms of growth control, clinical applications, held at
the State University of New York Upstate Medical Center in 1979.

The best introduction to the electronic circuitry of the human body is to be
found in the study of acupuncture. We take a close look at this in Chapter 5,
after the next chapter, which looks at some discoveries that help explain how

energy and information circulate within the ‘living matrix”.
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The living matrix:
five views

Now we look at some discoveries that help explain how energy and informa-
tion circulate within the living matrix. A far more refined view is emerging
that the entire living natrix forms an electronic and a photonic network. A
number of prominent scientists have contributed to this picture. We shall
mention the work of several: Albert Szent-Gydrgyi, Robert O. Becker, Herbert
Frohlich, Donald Ingber, K] Picnta, and Donald § Coffey.

Albert Szent-Gyorgyi: electronic conduction

Szent-Gydrgyi (Fig. 4.1), who received the Nobel Prize in 1937 for his discovery
of vitamin C, was certain that the random bumping about of molecules
(Fig. 3.1C) was far too slow to explain the speed and subtlety of life. He looked
for something that could move about rapidly within the living structure, and
focuscd on electrons, protons, and energy fields.

Szent-Gyorgyi researched the insoluble scaffoldings that other biochemists
routinely discarded. in 1941 he made a remarkable suggestion: the proteins in
the body are semiconductors. His statement:

If a great number of atoms be arranged with regularity in close proximity, as
for example in a crystal lattice, single electrons cease to belong to one or two
atoms only, and belong instead to the whole system. A great number of
molecules may join to form energy continua, along which energy, namely
excited electrons, may travel a certain distance.

(Szent-Gyorgyi, 1941)

To comprehend the implications of Szent-Gyorgyi's idea, it is important to
understand the nature of semiconductors, Conductors are substances, such as
metallic wires, that readily conduct electricity. Insulators are the opposite: they
are barriers to the flow of electricity. Semiconductors arc between conductors
and insulators in terms of their ability to conduct electricity. What is extra-

59
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Fig. 4.1 Albert Szent-Gyorgyi. (Sketch by Arch Maclnnes, reproduced
with kind permission from the Marine Biological Laboratory.)

ordinary about semiconductors is that their conduction can be precisely
controlled. This makes it possible to use semiconductors to make miniature
electronic devices, such as switches, amplifiers, detectors, oscillators, rectifiers,
and memaory devices - the stuff our modern electronic devices and computers
are made of.

While Szent-Gy0rgyi’s idea of semiconduction in living systems was vigorously
opposed, it was eventually shown to be entirely correct. Virtually all of the
molecules forming the living matrix are semiconductors.

Szent-Gydrgyi (1988) also stated that, ‘Molecules do not have to touch each
other to interact. Energy can flow through ... the electromagnetic field. ... The
electromagnetic field, along with water, forms the matrix of life. Water ... can
form structures that transmit energy.’

These insightful statements, which have profound therapeutic implications,
have been confirmed by recent research. The importance of water cannot be
overestimated. Each fiber of the living matrix, both outside and inside cells
and nuclei, is surrounded by an organized layer of water that can serve as a
separate channel of communication and energy flow. While electrons flow
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through the fibers (electricity), protons flow through the water layer. This is
called ‘proticity’ (Mitchell 1976). Ho and Knight (1998) have gone into detail
ahout the water system of the body in relation to acupuncture, and have also
suggested ways of testing the phenomenon.

While Szent-Gyérgyi's discoveries and ideas were prophetic of what was to
come, they were definitely out of step with the mainstream, and were not
given the attention they deserved.

Robert O. Becker: the perineural control system

In a series of important articles, Robert O. Becker described the properties of
the connective tissue layer surrounding the nervous system, called the per-
ineurium. Every nerve fiber in the body, down to its finest terminations, is
completely encased in perineural cells of one type or another. Becker recog-
nized a ‘dual nervous system’ composed ot the classical digital (all or none)
nerve network, the focus of modern neurophysiology, and the evolutionarily
more ancient perineural system, which operates on direct current. The
perincural system is a distinct communication system. It sets up a low voltage
current, the current of injury, that controls injury repair. Oscillations of the
direct current field, called brain waves, direct the overall operation of the
nervous system, and may regulate consciousness. We return to this subject in
Chapters 7 and 15.

One of Becker’s important discoveries is that the perineural system is sensitive
to magnetic fields. The basis for this research is a magnetic phenomenon known
as ‘the transverse Hall effect’, which indicates that semiconduction is taking
place. This discovery simultaneously confirmed Szent-Gyorgyi’s suggestion of
scmiconduction in the living matrix, and gave a basis for the usc of magnets
and biomagnetic fields in healing (Becker 1990, 1991; Oschman & Oschman
1995). Becker concluded that the acupuncture points and meridians are input
channels for the system Lhat regulates tissue repair. Oschman (1994) suggested
that the points may be analogous to microprocessors located at nodes in a
computer network.

Herbert Frohlich: biological coherence

Another area of research complements the work of Szent-Gydrgyi and Becker.
Biophysicists have discovered in living matter a profoundly important vibratory
phenomenon that further opens acupuncture and other energy therapies to
academic inquiry.
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The individual most closely associated with the recent advances is Herbert
Frohlich (Frohlich 1988). To make Frohlich's discoveries more accessible to the
non-scientist, Oschman & Oschman (1994) have published a review and com-
mentary summarizing this work and relating the concepts to complementary
therapies.

In the late 1960s, Frohlich predicted, on the basis of quantum physics, that the
living matrix must produce coherent or laser-like oscillations (Frohlich 1968).
His prediction was confirmed in a number of laboratories. Of course, energy
therapists of many schools have always recognized the importance of vibratory
phenomena (including light) in healing, but academic molecular science was
focused on other matters.

From the work of Fréhlich and others, we now know that all parts of the living
matrix set up vibrations that move about within the organism, and that are
radiated into the environment. These vibrations or oscillations occur at many
different frequencies, including visible and near visible light frequencies.
These are not subtle phenomena; they are large, or even gigantic, in scale.
Moreover, their effects are not trivial, because living matter is highly organized
and exceedingly sensitive to the information conveyed by coherent signals.

Coherent vibrations recognize no boundaries, at the surface of a molecule,
cell, or organism — they are collective or cooperative properties of the entire
being. As such, they are likely to serve as signals that integrate processes, such
as growth, injury repair, defense and the functioning of the organism as a
whole. Each molecule, cell, tissue and organ has an ideal resonant frequency
that coordinates its activities. By manipulating and balancing the vibratory
circuits, complementary therapists are able to directly intluence the body’s
systemic defense and repair mechanisms.

Donald Ingber

Donald Ingber has contributed importantly to our understandings of solid
state biochemistry. His work has involved showing how tissue, cellular, and
nuclear architecture can be described as tensegrity systems (Fig. 4.2). In
collaboration with others, the experiment described in Figure 4.3 showed that
the cytoskeleton behaves like a tensegrity structure (Heidemann 1993).

Tensegrity is a useful architectural and energetic concept developed by
R. Buckminster Fuller (see Pugh 1976). Tensegrity concepts underlie geodesic
domes, tents, sailing vessels, and various stick-and-wire sculptures, toy models,
and cranes (Fig. 4.4B). Tensegrity also provides a valuable perspective for ther-
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Fig. 4.2 The cell, held together by tensegrity. (After Levine 1985,
with kind permission from Johns Hopkins Magazine.)

apists who work with the body from a structural, movement, biomechanical, or
solid-state perspective. We return to this subject in Chapter 11.

A tensegrity sysiem is characterized by a continuous tensional network (tendons)
supported by a discontinuous set of compressive elements (struts). One might
be inclined to place bones in the strut category, but this would be incorrect.
For bones contain both compressive and tensile fibres, and are therefore
tensegrity systems unto themselves (Fig. 4.4A). Attach tendons and muscles to
the bones, and one has a three dimensional tensegrity network that supports
and moves the body (Fig. 4.5).

Ingber and his colleagues have brought both tensegrity and solid state bio-
chemistry concepts into biomedicine by describing how physical forces exerted
on tensegrous molecular scaffolds regulate the biochemical pathways involved
in determining biological patterns — the ‘blueprint’ Harold Saxton Burr was
seeking (Ingber 1993a, 1993b; Wang et al 1993). This work is important to the
therapist because it describes how various kinds of manipulative methods can
influence biochemical processes in important ways.

Ingber’s work with tensegrity provides a conceptual link between the structural
systerns and the energy-informational systems we have been discussing. The body
as a whole and the various parts, inciuding the interiors of all cells and nuclei,
can be visualized as tensegrity systems (Oschman 1996, 1998; Ingber 1998).
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Fig. 4.3 Experiment demonstrating that the cytoskeleton behaves as
though it has a tensegrity structure. Magnetic beads are attached to
integrins that span the cell surface. The beads twist in a magnetic field,
and the relationship between the twisting force and the extent of bead
twisting indicates that the cytoskeleton has a tensegrity structure.
(From Heidemann 1993, with kind permission from Science and the
American Association for the Advancement of Science, and from the
artist, Deborah Moulton.)

Tensegrity accounts for the ability of the body to absorb impacts without being
damaged. Mechanical energy flows away from a site of impact through the
tensegrous living matrix. The more flexible and balanced the network (the
better the tensional integrity), the more readily it absorbs shocks and converts
them to information rather than damage.
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Fig. 44 A The head of the femur. B A crane. Both are tensegrity

structures, as they employ both compression and tension resisting
elements to support weight.
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Fig. 4.5 A drawing of a tensegrity system of a rabbit, created by
replacing each muscle-tendon unit with a single straight line. (From a
figure drawn from life or redrawn from another figure by Miss ER
Turlington and Miss JID de Vere in Young JZ 1957 The life of mammals.
Oxford University Press, New York, reproduced with permission from
Oxford University Press.)
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Fig. 4.6 The tissue matrix system as described by Pienta & Coffey 1991
(Reproduced with permission from Medical Hypotheses.)

This concept is useful for practitioners who work with athletes and other
performers: flexible and well organized fascia and myofascial relationships
enhance performance and reduce the incidence of injuries.

Tensegrity also accounts for the fact that inflexibility or shortening in one
tissue influences structure and movement in other parts. While a therapist
may focus on improving flexibility and/or mobility of a particular part of the
body, the effects can and do, spread to other areas. This is, in part, due to the
tensional integrity of the system, but it is also due to the fact that the tensional
system is a vibratory continuum. This can be demonstrated with a tensegrity
model by plucking one of the tendons. This will cause the entire network to
vibrate.

Since the living tensegrity network is simultaneously a mechanical and a
vibratory continuum, restrictions in one part have both structural and energetic
consequences for the entire organism. Structural integrity, vibratory integrity,
and energetic or informational integrity go hand in hand. One cannot influ-
ence the structural system without influencing the energetic/informational
system, and vice versa. Ingber’s work shows how these systems also inter-
digitate with biochemical pathways.
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K.J. Pienta and D.S. Coffey

The ideas presented here are leading to a new image of the way the organism
functions in health and disease. The abstract (below) of a 1991 paper by Pienta
and Coffey, entitled ‘Cellular Harmonic Information Transfer Through a Tissue
Tensegrity-matrix Svstem’, combines the concepts of the living matrix,
vibratory and resonant interactions, cellular and tissue continuity, piezoelec-
tricity, solid state biochemistry, ccherence, and tensegrity to paint a picture of
the regulation of living systems. Their concept is illustrated in Figure 4.6:

Cells and intracellular elements are capable of vibrating in a dynamic manner
with complex harmonics, the frequency of which can now be measured and
analyzed in a quantitative manner by Fourier analysis (and by other
methods}). Cellular events such as changes in shape, membrane ruffling,
motility, and signal transduction occur within spatial and temporal
harmonics that have potential regulatory importance. These vibrations can be
altered by growth factors and the process of carcinogenesis. It is important to
understand the mechanism by which this vibrational information is
transferred directly throughout the cell [and throughout the organism].

From these observations we propose that vibrational information is
transferred through a tissue tensegrity-matrix which acts as a coupled
harmonic oscillator operating as a signal transducing system from the ccll
periphery to the nucleus and ultimately to the DNA. The vibrational
interactions occur through a tissue matrix system consisting of the nuclear
matrix, the cytoskeleton, and the extracellular matrix that is poised to couple
the biological oscillations of the cell from the peripheral membrane to the
DNA through a tensegrity-matrix structure. Tensegrity has been defined as a
structural system composed of discontinuous compression elements
connected by continuous tension cables, which interact in a dynamic fashion.
A tensegrity tissue matrix system allows for specific transfer of information
through the cell (and throughout the organism) by direct transmission of
vibrational chemomechanical energy through harmonic wave motion.
(Pienta & Coffey 1991) (Bracketed additions are author’s.)
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Acupuncture and
related therapies

Energy flow

Chapter 1 mentions the pioneering work of Harold Saxton Burr, who was
convinced that energy fields play vital roles in regulating the structure and
function of the body. Much work has been done on the acupuncture meridians,
showing that they are low resistance pathways for the flow of electricity
(Reichmanis et al 1975).

Viewing the meridians as electrical circuits has led to a number of important
clinical methods (e.g. Morton & Dlouhy 1989).

The X-signal system of Manaka

A brilliant overview of biological information theory as it applies to acupunc-
ture has been provided by a leading scientist/acupuncturist, Yoshio Manaka
(Manaka et al 1995). The work has signiticance for all therapeutic approaches.
Manaka began to integrate modern scientific research and classical East Asian
or Oriental medical theory with a system he refers to as the X-signal system.
As a concept, the X-signal system acknowledges that there are unknown aspects
of energy and information flow. (The term ‘X’ is often used in mathematics
and physics to represent an unknown quantity. Solving an equation enables
one to determine the actual value of the ‘X’ or unknown.}

In Manaka’s X-signal system there are many unknown communication circuits
and informational units. A formal mathematical representation of these
unknowns is:

X‘l} XZ’ X3’ X—_} ---------- X

n

Manaka conceptualized the X-signal system to represent a ‘primitive’ regula-
tory system that is different from the classical nervous and hormonal systems.
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The X-signal system is primitive in the sense that it arose in evolution long
before the nervous system. It is present in single-celled animals, which do not
have nerves per se, but nonetheless react to external stimuli in order to avoid
harm and to attract them to nourishment.

Manaka demonstrated that the X-signal system is separate from the nervous
system by describing the various treatments used in Oriental medicine
that profoundly affect the body without having any effect on the nervous
system.

While primitive in comparison to the nervous/hormonal systems, the X-signal
system is extremely important and potent in the human body, as it regulates
the communications and cellular migrations involved in defense against
disease and wound healing.

In his writings, Manaka presented the X-signal system as a system that is well
known from the clinical perspective of Oriental medicine, but that has no
scientific basis. However, it is becoming more and more apparent that the
energy systems in the living body being documented in this book are all
components of Manaka’s X-signal system. The energy fields of the body, the
perineural system and the living matrix are some of the substrates through
which the X-signal system exerts its effects on cells and tissues. The living
matrix, the energy fields, the acupuncture meridians, and the various biocircuits
that energy therapists interact with during their therapy sessions are all related
and ate all components of Manaka’s system.

Relation to acupuncture

How does all of this fit with the theory of acupuncture? We can now show
where the individual cell fits into the meridian scheme that is the basis of
acupuncture (Fig. 5.1). The cytoskeleton - which biologists are now referring
to as the nervous system of the cell - can be fitted into the scheme. The
meridian system, which acupuncture theory visualizes as branching into cvery
part of the organism, can he extended into the interiors of every cell in the
body, and even into the nuclei that contain the genetic material. The meridians
are simply the main channels or transmission lines in the continuous molecular
fabric of the body.

The molecular web is more than a mechanical anatomical structure. It is a
continuous vibratory network. As such, it presents possibilities of profound
biclogical and clinical significance.
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Fig. 5.1 A vertical meridian or channel, and its horizontal branches,
which are envisioned to extend into every part of the body, including the
surfaces and interiors of every organ, and even into the individual cells and
organelles. (Meridian drawing taken from Matsumoto & Birch 1988, used
by kind permission of S. Birch and Paradigm Publications, Brookline, MA.}

Hypothesis

' Every part of the body, including all of the molecules so thoroughly studied
by modern science, as well as the acupuncture meridians of traditional Fast
Asian or Oriental medicine, form a continuously interconnected
semiconductor electronic network. Each component of the organism,

even the smallest part, is immersed in, and generates, a constant strearmn of
vibratory information, This is information about all of the activities taking
place everywhere in the body.

B Complete health corresponds to total interconnection. Accumutated physical

B and/or emotional trauma impair the connections (Oschman & Oschman

g 1993). When this happens, the body’s defense and repair systems become
impaired and disease has a chance to take hold. Acupuncture and other

energy therapies restore and balance the vibratory circuitry, with obvious and

| profound benefits. The body's defense and repair systems are able to repair

themselves.

Many individuals, both scientists and therapists, have contributed vatuable
insights to this emerging picture of how the body functions in health and
disease. Phenomena that previously seemed disconnected and unrelated are =
now complementing one another, giving us a more complete understanding -
than we could have obtained by any single approach.
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Polarity, therapeutic
touch, magnet therapy,
and related methods

Let not wisdom scoff at strange notions or isolated facts. Let them be
explored. For the strange notion is a new vision and the isolated fact a
new clay, possible foundations of tomorrow’s science.

Edward F. Adolph (Fregly & Fregly 1982)

After decades of being ‘off limits’ to academic science and Western medical
practice, there is a resurgence of interest in energy medicine. Two areas of
rescarch are being extensively investigated: the study of magnetic fields
produced by living things - biomagnetism — and the study ot the effects of
magnetic fields on living systems - magnetobiology.

Two techniques, representing opposite philosophies, are gaining popularity in
hospitals and other clinical settings. The mainstream approach invoives the
use of artificial electric and magnetic fields to ‘jump start” healing processes.
The traditional or complementary method is non-contact therapeutic touch,
which is increasingly being used by hospital nurses and other practitioners
(Quinn 1984, 1992, 1993; Krieger 1975). Closely related ‘energy’ methods, such
as polarity therapy, Reiki, Johrei, aura balancing, magnet therapy, acupuncture,
etc., are also gaining in public acceptance.

Modern research is reconciling these superficially divergent approaches, hoth
in terms of their remarkable effectiveness, and in terms of the mechanisms by
which they produce their effects. There are good reasons to believe that all the
methods mentioned above involve similar cellular and molecular mechanisms.

Medical use of electricity and magnetism

Should you fracture a bone in an arm or leg, and it fails to heal in 3-6 months,
there is a good chance that your physician will prescribe an energy method
called pulsed electromagnetic field (PEMF) therapy. Your prescription is for a
small battery-powered pulse generator (Fig. 6.1A) connected to a coil that you
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will place next to your injury for 8-10 hours/day. The PEMF device produces
a magnetic field that induces currents to flow in nearby tissues (Figs 6.1B and
6.1C). Induction is the process by which magnetic fields cause currents to flow
in nearby conductors. It is the basis for transformers and other electrical devices.
The laws governing induction have been a cornerstone of physics and electrical
engineering for well over a century. Clinical tests have proved that PEMF
therapy will ‘jump start’ bone repair. Medical research has revealed that mag-
netic fields ‘can convert a stalled healing process into active repair, even in
patients unhealed for as long as 40 years’ (Bassett 1995). Hence Western science

Fig. 6.1 A Pulsed magnetic field therapy involves passing currents
through coils adjacent to an injury such as a bone fracture. The magnetic
fields induce a current flow in the bone (arrow) that ‘jump-starts’ the
healing process (a conclusion of Bassett 1995). B A transformer is
composed of two coils of wire placed next to each other. C Helical flow
of electricity through coil on left produces a magnetic field that induces
a current flow in the adjacent coil.
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has finally confirmed and accepted a concept that has been part of traditional
energy medicine for thousands of years.

The idea of jump starting a healing process is familiar to anyone who has prac-
ticed energetic bodywork or movement therapies. {t is fascinating to follow the
saga of how the encigetic approach to bone healing was discovered, accepted
as a therapy, rejected and reinstated by the medical community.

Modern use of energy fields to stimulate bone repair began shortly after the
discovery of ‘animal electricity’ at the end of the 18th century. By the mid-
1800s, the preferred method for treating slow healing fractures was to pass
electricity through needles surgically implanted in the fracture region. The tech-
nique was banished from medical practice, along with unproven electrother-
apies, early in the 1900s (see Ch. 1).

[n the 1950s and 1960s, thete was a resurgence of medical interest in electric
and magnetic therapy. After considerable effort by scientists at a number of
research centres (Brighton et al 1981, Bassett et al 1982), both electric and
magnetic therapy for fracture ‘non-unions’ were granted the ‘safe and eftective’
classification by the US Food and Drug Administration (FDA). To obtain this
status, many studies were done to document the success, lack of side-effects
and mechanisms of energy field methods.

Not surprisingly, the scientific evidence is that PEMF therapy is effective because
it conveys ‘information’ that triggers specific repair activities within the body.
The currents induced in tissues by PEMF mimic the natural electrical activities
created within bones during movements. Pulsing magnetic fields initiate a
cascade of activities, from the cell membrane to the nucieus and on to the
gene level, where specific changes take place (Bassett 1953).

Magnetism and soft tissue healing

After several decades of clinical success with the use of electric and magnetic
fields to facilitate healing in hard tissues (bone), attention has turned to injuries
of soft tissues, such as nerve, skin, muscle, and tendon, and the pain asso-
ciated with such injuries,

Magnetic fields have advantages over electric fields because they are consid-
ered non-invasive, and can be used for treating both soft and hard tissues
simultaneously. Each tissue responds to a different frequency of pulsation.

Research employing electric and magnetic fields on soft tissues has been
reviewed by Sisken & Walker (1995). The following cffects have been observed:
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# Enhancement of capillary formation

% Decreased necrosis

% Reduced swelling

# Diminished pain

% Faster functional recovery

# Reduction in depth, area, and pain in skin wounds

# Reduced muscle loss after ligament surgery (10 Hz optimum)

% Increased tensile strength of ligaments

™

% Acceleration of nerve regeneration and functional recovery,

A fascinating result was obtained in the research on nerve regeneration in rats.
In the experiments, the sciatic nerve was damaged, and the entire animal was
pulsed with a magnetic field. Nerve regeneration and functional recovery were
accelerated. In some experiments, the animals were treated before the nerves
were crushed, The pretreatment gave the same stimulation of nerve growth
that was observed when the animals were treated after nerve damage. In other
words, energy field therapy prior to injury enhanced the body's ability to
respond to subsequent injury.

To be effective, PEMF pulses must be of low energy and extremely low frequency
(ELF). Recent research shows that comparable fields emanate from the hands
of practitioners of therapeutic touch and related methods.

Fields projected from the hands

Chapter 2 documented how the movements of electricity within the human
body create biomagnetic tields in the surrounding space. Figure 6.2 shows the
shape of the biomagnetic field around the body, as visualized in polarity
therapy. There are good reasons (given in the legend to the illustration), to
suspect that this is an approximate representation of the overall biomagnetic
tield of the body, recognizing that there will be local variations in the ficld
related to activities taking place within the various tissues. For example, the
inset for Figure 6.2 shows a representation of the detailed structure of the field
around the head.

In the early 1980s, Dr John Zimmerman (¥ig. 6.3) began a series of important
studies on therapeutic touch with a SQUID magnetometer at the University of
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Fig. 6.2 The overall biomagnetic field of the human body as
visualized in polarity therapy. Each organ and each tissue contributes to
this pattern, which varies from moment to moment in relation to
functional activities. The overall shape of the field results mainly from
currents set up in the body by the heart, which produces the strongest
biomagnetic field. The field is comparable in shape to that developed
by the coil shown in Figure 6.1B. It is centred around the body axis
because of the helical flow of heart electricity through a variety of
tissues. The main flows are through the circulatory system, which is a
good conductor because it is filled with a saline solution, plasma
(Eyster et al 1933). As with the coil shown in Figure 6.18, blood flow up
and down through the aorta and major arteries is helical. Muscles are
also good conductors of electricity, particularly along their longitudinal
axes, There is resistance to current flow across the belly of a muscle,
The musculature of the heart and arteries all the way down to the
pre-capillaries is helically oriented (for references on helical flow and
musculature in the circulatory system, see Marinelli et al 1995). As the
vascular system begins at the heart and extends into every nook and
cranny of the body, it is ideally suited to distribute heart electricity to
all of the tissues. (There are about 50 000 miles of blood vessels in the
body). In addition, currents set up by the heart flow through the
vertically-oriented muscles associated with the vertebral column and
backs of the legs - the erectors and hamstring system (Eyster et al
1933). The inset shows a representation of the field around the head in
an etching drawn by Edwin D. Babbitt (1896), and is based on the
patterns of light he observed around the body after spending some
weeks in the dark, which greatly increased his visual sensitivity. Possible
mechanisms involved in sensing energy fields will be discussed in later
chapters. The pattern drawn by Babbitt corresponds primarily to the
biomagnetic field expected from movements of nerve impulses through
the corpus callosum connecting the two hemispheres of the brain.
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Fig. 6.3 Dr John Zimmerman, reproduced with his permission.

Colorado School of Medicine in Denver (Zimmerman 1990). The experiments
were done with a SQUID detector of great sensitivity that had been designed
to study some of the weakest of the human biomagnetic fields. These are
called evoked fields; they are produced in the space around the head in
response to external stimuli such as sounds or visual images (e.g. Reite &
Zimmerman 1978).

A therapeutic touch practitioner and his patient entered a magnetically
shielded chamber containing a SQUID detector. The practitioner held his hand
close to the patient, and a baseline recording was made with the SQUID. Then
the therapist relaxed into the meditative or healing state that is the focus
of the therapeutic touch method. Immediately the SQUID detected a large
biomagnetic field emanating from the practitioner’s hand. The field was so
strong that the amplifiers and recorder had to be readjusted so that a recording
could be made. This was the strongest biomagnetic field Dr Zimmerman had
encountered in his years of medical research using the SQUID.

The therapeutic touch signal pulsed at a variable frequency, ranging from 0.3
to 30 Hz, with most of the activity in the range of 7-8 Hz. In other words, the
signal emitted by the practitioner is not steady or constant, it ‘sweeps’ or ‘scans’
through a range of frequencies. One of the recordings is shown in Figure 6.4.
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The pulsations are interesting in relation to the experiences of energy practi-
tioners, who often report a sensation of vibration or tingling during the period
when the technique seems to be particularly effective.

In Zimmerman’s studies, non-practitioners were unable to produce the bio-
magnetic pulses. Recording sessions were repeated eight times and strong
biomagnetic signals were recorded five times.

Zimmerman's observations represent a profoundly important but preliminary
line of investigation into energy medicine. A problem was that the biomag-
netic field produced during therapeutic touch was so strong that it was out of
the calibrated range of the SQUID magnetometer. This meant that it was not
possible to quantify the signal strength.

This difficulty was resolved in a study conducted in Japan: Seto et al (1992)
confirmed that an extraordinarily large biomagnetic field emanates from the
hands of practitioners of a variety of healing and martial arts techniques,
including QiGong, yoga, meditation, Zen, etc. The fields were measured with a
simple magnetometer consisting of two 80 000 turn coils and a sensitive ampli-
fier. The fields had a strength of about 10~} gauss, which is about 1000 times
stronger than the strongest human biomagnetic fields (from the heart) which
are about 107® gauss and about 1000000 times stronger than the fields
produced by the brain. Figure 6.5 summarizes the Seto experiment and shows
a typical recording. As in Zimmerman's study, the biomagnetic field puised
with a variable frequency centered around 8-10 Hz.

The work of Zimmerman and Secto and colleagues has profound implications
in terms of correlating ancient concepts of energy medicine with modern
science. Neither study documented that any clinical healing was taking place
during the projection of energy, so further investigation is definitely needed.
However, the evidence shows that practitioners can emit powerful pulsing
biomagnetic fields in the same frequency range that biomedical researchers

DETOTE  trrtr e e e S st et et rtra o A e [P ™ o gt N pB o iy

Fig. 6.4 Biomagnetic recordings made before and during a
therapeutic touch session. During the ‘healing state’ the signal pulsed
at a variable frequency, ranging from 0.3 to 30 Hz, with most of the
activity in the range 7-8 Hz. (The recordings were made by Dr john
Zimmerman at the University of Colorado School of Medicine in
Denver and reproduced by Dr Zimmerman’s generous permission.)
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Fig. 6.5 Biomagnetic field measurement during ‘Qi emission” from
the hand of a female subject in Tokyo. The double-coil magnetometer
recorded a pulsating magnetic field that averaged 2 mGauss, peak to
peak, with frequency of 8-10 Hz. (After Seto et al 1992, with kind
permission from Acupuncture and tlectro-Therapeutics Research
International Journal and Cegnizant Communications Corporation.)

have identified for jump starting healing ot soft and hard tissue injuries. This
implies that biomagnetism is one form of the elusive Qi energy or life force.
The projected fields are so strong that they can be detected with a relatively
simple magnetometer, indicating that it is a robust effect that should be easy
to study.

If the effect is so robust, why was it not discovered betore? The answer is that
it was described before. In 1779, Franz Anton Mesmer wrote his famous descrip-
tion of the magnet-like sensation he and his patients experienced while he
held his hands near their bodies (Mesmer 1948). When he invited physicians
to witness his popular treatments of ‘incurable’ cases, the response was critical
and hostile. Academic antagonism toward ‘vitalism’ hindered serious investi-
gation of Mesmer’s discoveries for more than 200 years. Attitudes are changing
because, with a little training and practice, virtually anyone can experience
the phenomenon Mesmer described. More and more people are having these
experiences because of the increasing popularity of alternative medicine,
including energy therapies.

As the biomagnetic field extends some distance from the body surface, the
fields of two adjacent organisms will interact with each other. This general
effect is iMlustrated in Figure 6.6A. Likewise, during non-contact therapeutic
touch and related methods, as well as during manipulative techniques of all
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kKinds, the biomagnetic field of the therapist will penetrate into the body of the
patient. This is shown in Figure 6.6B, in which the lines of force of the
biomagnetic field of the arm and hand have been superimposed upon an
illustration from Chaitow’s book on soft-tissue manipulation {(Chaitow 1987).

Fig. 6.6 Biomagnetic field interactions between individuals. A The
interactions of fields of nearby individuals. B Field interactions in the
context of ‘hands-on’ bodywork. Superimposed on a diagram of a soft
tissue manipulation (thumb technigue) is the pattern of biomagnetic
emanations from the practitioner's hands. (After Chaitow 1987, Fig. 13,
p. 122, with kind permission from Dr Leon Chaitow.)
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infrared radiations

SQUID research has enhanced our understanding of ‘the body magnetic’, but
this does not mean that biomagnetism is the whole story of healing energy.
Several studies have implicated infrared signals (heat) in therapeutic touch
(e.g. Schwartz et al 1990, Chien et al 1991). This is important because some
practitioners of therapeutic touch and related methods do not experience
Mesmer’s magnet-like sensation, but rather a sensation of heat or warmth
during their work.

Research shows that masters of the QiGong technique can project measurable
amounts of heat from their paims (so-called “facilitating” Qi) that increases cell
growth, DNA and protein synthesis, and cell respiration. Practitioners can also
produce ‘inhibiting” Qi, in which infrared energy is absorbed from the envi-
ronment. This kind of Qi slows metabolism. References to more recent work
on infrared and biomagnetic and QiGong effects can be found in an article
from the Mount Sinai School of Medicine in New York (Muehsam et al 1994).
A description of healing etfects of Qitiong can be found in a series of articles
published for physicians (Walker 1994).

One explanation for facilitating and inhibiting Qi is based on the fact that the
circulation to the skin is influenced by the autonomic nervous system. Years of
research into biofeedback shows that anyone can learn to control autonomic
parameters, including skin temperature. For example, biofeedback regulation
of skin temperature has been used to treat migraine headache. Figure 6.7 shows
how changes in circulation alter skin temperature. The rates of chemical reac-
tions and other processes are affected by ambient temperature, so a warm or a
cool hand near another person can increase or decrease the rates of temperature-
sensitive activities within their bodies.

Some conclusions

In the past, many conventional doctors accepted or at least tolerated therapeutic
touch because it seemed harmless, but doubted that the methoed had any real
value, Medical research is changing this picture. We now know that the various
energy therapies, including both complementary methods and those approved
for medical practice (PEMF devices), have many similarities in terms of their
effectiveness in stimulating tissue healing, and in terms ot the mechanisms by
which they influence tissues. A common denominator is the production of
pulsating magnetic fields that induce currents to flow within tissues. Infrared
energy (heat) and other forms of energy are probably involved as well. As
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cool hot

vasoconstriction vasodilation

Fig. 6.7 'Facilitating” and ‘inhibiting” Qi may be produced by changes
in the circulation to the skin mediated by the autonomic nervous
system. Changes in circulation alter skin temperature. The rates of
chemical reactions are proportional to ambient temperature, so a warm
or a cool hand near another person can increase or decrease the rates
of temperature-sensitive reactions within their bodies. (Modified from
Mackean 1973, with kind permission from D.G. Mackean.)

similar cellular and molecular mechanisms appear to be involved, the extensive
research on the etfectiveness and safety of PEMF devices, non-contact thera-
peutic touch, acupuncture (see Eskinazi 1996) and a variety of other eneigy
mcethods tend to support each other.

It is fascinating that practitioners of therapeutic touch and related methods
produce strong biomagnetic fields that are not steady in frequency. The emitted
field appears to sweep or scan through a variety of frequencies in the ELF range
(see Figs 6.4 and 6.5). This is the same range of frequencies that biomedical
researchers are finding effective for jump starting healing in a variety of soft
and hard tissues. In later chapters we will examine the mechanisms involved
in the production of these magnetic ficlds, and the ways they affect the body.
We will also explore the possible mechanisms by which practitioners are able
to sense biomagnetic fields.
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7 Silent pulses

Introduction

At all levels, nature is a composite of thythms. The vast cycles of the heavens
represent an extreme of virtually unimaginable scale, with times measured in
light-years. At the other limit are the minute oscillations of atoms and sub-
atomic particles, vibrations of trillions of times per second. Life is immersed in
this spectrum, and contributes its own unigue set of rhythms. One long cycle
is that between birth and death. Superimposed upon that rhythm are many
cycles of replacement of the atoms comprising the body (Schoenheimer 1942).
Some tissues, such as bone and fascia, are completely replaced some 10-15 times
during a lifetime, while others, such as skin and intestine, are replaced 10000
times during the same period. Certain enzymes last only a few seconds before
they are renewed (Ratner 1979). Fach organ has its own set of activity rhythms,
such as the ovary, with its monthly cycle. Shorter yet are the rhythms of
the cranio/sacral pulse, the breath, the heartbeat, and the brain waves, which
average about one tenth of a second in duration. LEven shorter are the vibra-
tions of molecules, which spin, wiggle and shake millions of times each
second (see Ch, 9).

Our intellectual history shows a continuing fascination with the ways life is
tied to the rhythms of nature, including the earliest astrological speculations,
which far antedate the modern scicnce of astronomy. Recent scientific explo-
rations have replaced many ecarly superstitions with accurate and repeatablc
observations and measurements. This exploration has had a pulse of its own,
as ideas of one generation give way to new truths, based on new data.

We shall see that the exploration of biological rhythms has been confusing
and controversial. There is an appropriate scientific style for presenting this
story without adding to the confusion. Instead of listing interpretations and
conclusions as facts, about which we can argue, we present a series of hypothe-
ses. These are tentative statements that can be tested and contirmed or refuted
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through systematic research and experience. We distinguish between findings
and interpretations of findings.

In terms of healing, important rhythms have been discovered by medical
researchers who are employing magnetic pulses for ‘jump starting’ the repair
of a wide spectrum of tissues and for treating diseases. While a variety of signals
are being used, medical interest has especially focused on pulsing magnetic
fields of low energy and extremely low frequency (ELF). The ELF range is arbi-
trarily defined as frequencies below 100 Hz (Miller 1986). Similar frequencies
emanate from the hands of practitioners of therapeutic touch and related
methods. Morcover, the fields emitted by practitioners are not steady in tre-
quency, but ‘sweep’ or ‘scan’ through the range of frequencies that medical
rescarchers are finding effective in facilitating repair of various soft and hard
tissues. This is a recent and profoundly exciting correlation. 1.et us take a closer
look.

Frequency windows of specificity

Table 7.1 lists some of the frequencies being tested in medical research labora-
tories and the types of tissues they affect. These are sometimes called ‘fre-
quency windows of specificity’. References to the original reports are given in
the review article by Sisken & Walker (1995). In addition, various frequencies
are being tested for their effects on specific diseases. Some of these studies can
be found in various United States Patents (c.g. Sandyk 1995, Liboft et al 1993).

Figure 7.1 shows a signal recorded by Dr John Zimmerman from the hand of
a practitioner of therapeutic touch (Zimmerman 1990). The signal frequency
was not steady, but varied from 0.3 to 30 Hz, with most of the activity in the
range of 7-8 Hz. Figure 7.1 also shows the portions of the ‘sweep’ that correspond
to some of the clinical results in Table 7.1,

Table 7.1 Healing effects of specific frequencies (frequency windows of
specificity) (from Sisken & Walker 1995)

Frequency Effects

2 Hz Nerve regeneration, neurite outgrowth from cultured
ganglia

7 Hz Bone growth

10 Hz Ligament healing

15, 20, and 72 Hz Decreased skin necrosis, stimulation of capillary

formation and fibroblast proliferation
25 and 50 Hz Synergistic effects with nerve growth factor
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decreased skin necrosis

Fig. 7.1 Signal recorded by Dr John Zimmerman from the hand of a
practitioner of therapeutic touch. The frequency was not steady,

but varied from 0.3 to 30 Hz, with most of the activity in the range of
7-8 Hz. The second wide brackets show portions of the 'sweep’ that
approximately correspond to some of the clinical results presented in
Table 7.1. (Reproduced with kind permission from Dr Zimmerman.)

Defining 'healing energy’

There is an obvious correlation between biomagnetic emanations from the
hands of therapists and the ‘frequency windows of specificity’ found by bio-
medical researchers. While such carrelations are exciting, they do not prove
anything. More investigation is needed. Research begins with testable hypotheses
that can be verified or refuted. We therefore present a hypothesis that is also
a detinition of healing energy, whether produced by a medical device or pro-
jected from the human hand:

Definition and hypothesis

‘Healing energy’, whether produced by a medical device or projected from
the human body, is energy of a particular frequency or set of frequencies that
stimulates the repair of one or more tissues.

Other frequencies are involved

Medical experimentation is not confined to the ELF region of the energy spec-
trum. Popular devices such as the Diapulse machine emit 27 MHz (27 million
pulses per second) and have been studied extensively, Clinical trials of the
etfects of the Diapulse on injuries have shown reduced swelling, acceleration
of wound healing, stimulation of nerve regeneration, reduced pain, and faster
functional recovery. References to this literature are given in the review by
Sisken & Walker (1995).
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The recording shown in Figure 7.1 shows only the ELF portion of the spectrum
emitted from the hands of the therapeutic touch healer. Other frequencies and
other forms of energy are undoubtedly present. These frequencies can be
explained, in part, by the presence of the coherent Frohlich oscillations
mentioned in Chapter 4. For every frequency produced by the body, there are
usually harmonics and subharmonics (i.e. signals that are exact multiples or
fractions of the ‘fundamental’ frequency}.

The possible involvement of infrared radiation was mentioned in Chapter 6.
There is evidence that infrared radiation from the hands of QiGong practi-
tioners can increase cell growth, DNA and protein synthesis, and cell respira-
tion. There is also evidence that living systems emit microwaves (Enander &
Larson 1977) and light (Rattemeyer et al 1981, Popp et al 1992).

As an example, the heart produces a variety of types and frequencies of
energy that propagate through the circulatory system to every cell in the
body (Fig. 7.2). The fastest signal is an clectromagnetic pulse (recorded
with the clectrocardiogram and the magnetocardiogramy), followed by the
heart sounds, a wave of pressure, and then a temperature change (infrared
radiation). Russek & Schwartz (1996) refer to this as a dynamiical energy system,
and describe its potential for communicating information throughout the
body.

Mechanisms
Healing of injuries

Medical researchers have stated that energy field therapies are effective because
they project ‘information’ into tissues. This triggers a cascade of activities, from
the cell membrane to the nucleus and on to the gene level, where specific
changes take place (see Bassett 1995), The interpretation of these findings is
that particular repair processes are triggered by the information contained in
signals of specific frequencies.

While this is an interesting hypothesis, it leaves unanswered the question ot
why repair is not activated naturally. Why should it be necessary to trigger
healing with an external signal, and precisely how does this signal trigger
healing? The following describes some additional considerations.

The living matrix is one medium through which the cascade of activities takes
place. Complete health corresponds to total interconnection through this matrix
and its associated lavers of water.
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l, L\ Electrocardiogram
Electromagnetic pulse
]r l( Magnetocardiogram
Audiogram —— Sound puise
Kymogram —————— Pressure pulse
Thermogram Heat pulse

Fig. 7.2 Heart pulses in the order of their velocities. The fastest signal
is an electromagnetic pulse (recorded with the electrocardiogram and

the magnetocardiogram), followed by a sound pulse, a pressure pulse,
and then a temperature pulse. (See Russek & Schwartz 1996.)

Suppose accumulated physical and/or emotional injury or trauma impairs
continuity. The application ot healing energy, whether from a medical device
or from the hands of an energy therapist, would then open the network to the
flow of energy and information. Once the whole network is functioning, natural
biological communications could flow freely through the entire system, from
the extracellular matrix, across the cell membrane, through the cytoskeleton,
to the nucleus and on to the gene level, and in the opposite direction as well
(Oschman 1993, Oschman & Qschman 1994). In other words, activation of
specific processes goes hand in hand with opening of the channels for the flow
of energy and information.
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A leading medical researcher has confinmed what alternative practitioners
observe frequently: application of therapeutic energy tields ‘can convert a
stalled healing process into active repair, even in patients unhealed for as long
as 40 years’ (Bassett 1995). The mechanism by which active repair is initiated
probably involves both activation of specific cellular activities asd the opening
of the channels or circuitry for the natural biological communications required
for initiating and coordinating injury repair.

The free flow of messages through tissues is essential for prevention and for
simply ‘feeling well.” An example of experimental evidence for preventive
effects was given in Chapter 6. Animals treated with magnetic fields prior to
nerve injury experienced the same acceleration of nerve growth as animals
treated after injury.

Prevention

While the focus in this discussion is on the healing of wounds, energetic body-
work can be of profound significance to the organism even if no specific
problem is present. A healthy individual will be both happier and less likely to
have an injury or discase. If problems do arise, they will recover more rapidly.
Likewise, athletic, artistic, and intellectual performance is enhanced when all
of the body’s communication channels are open and balanced. This point is
well understood in many complementary practices, in which regular main-
tenance treatments or ‘tune-ups’ are given. These treatments are not for specific
ailments, but serve to reduce the future incidence of medical problems, to
enhance performance of all kinds of activities, and generally to facilitate the
progress of individuals in their personal evolution, or in the achievement of
their personal goals or ‘destiny’.

One mechanism of prevention comes from study of some of the effects of
acupuncture: mild stimulation of tissues (as by insertion of an acupuncture
needle, acupressure, shiatsu, structural integration, massage, etc.) can simulate
an injury without actually injuring the tissue. By simulating an injury, the
mild stimulus activates the cascade of repair processes through the living
matrix. Mild stimulation of key points on a healthy individual is a sort of ‘test
run’ or ‘tune-up’ of the repair channels (Oschman & Oschiman 1994).

Somatic memories

Along with the healing of injurics and prevention is the role energy therapies
can have in releasing or resolving long repressed ‘somatic memories' associated
with trauma and/or abuse (for more detail see Ch. 8).
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Implications

If the ideas presented so far are valid, there are a number of obvious implica-
tions. First, on a practical level, manufacturers of medical devices might find
it worthwhile to test the effects of stimulators that scan through a range of
frequencies, rather than produce a single frequency. It would obviously be
worthwhile to simply record the natural emissions from the hands of a thera-
pist, and project the recorded signals into injured tissues.

Some rescarch along this line has been done. A device has been developed that
projects signals comparable to those produced by a QiGong practitioner (Niu
et al 1992, Walker 1994}. Interestingly, this device produces an ELEF acoustic
signal. Literature on this device and on other eftects of QiGong can be accessed
through a database (QiGong Institute 1995) and a booklet {Lee 1999).

Evolutionary biology leads to an additional interpretation. The evidence pre-
sented so far suggests that an ability of organisms to project and respond to
healing energy, as defined above, has evolved as a natural design teature of
living systems. Our ancestors lived in a world fraught with hazards, but had
no hospitals or clinics to help them mend wounds of the flesh. A natural ability
of individuals to facilitate injury repair in each other had obvious survival
value in the carliest communities. Lvolution by natural selection took care ot
the rest.

Hypothesis

An ability to project and respond to healing energy, as defined above, has
evolved as a natural design feature of living systems.

If this hypothesis is valid, it points to a simple conclusion: no medical device,
regardless of its sophistication, is likely to achieve the efficacy and safety
obtainable by imposing a naturally generated signal to living tissue.

Biological rhythms and wound healing

The next mechanistic questions concern the sources of the oscillating fields
emitted by the hands of various energy therapists, and the reason the signals
scan or sweep through a range of frequencies. Research has led to detailed and
rather remarkable answers to these questions. The focus is on biological rhythms
and the ways they are regulated. Injury repair involves a wide spectrum of
biological rhythms associated with the replacement of various tissue elements.
How can these processes be coordinated? The problem can be stated as follows:
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Wound healing is a remarkable and intricate process, involving the integrated
and cooperative activities of a variety of systems. Each wound is different, and
the body’s response must be precisely appropriate if structure and function are
to be fully restored. Dvnamic interactions take place between local and systemic
processes. A wide range of physiological activities are activated, and all must
be down-regulated when repair is complete. Some repair processes persist for
weeks, or even longer, after an injury.

Until recently, the medical approach has been almost exclusively molecular.
Researchers have looked for, and found, a variety of chemicals that influence
the repair of tissues. The clotting of blood involves a cascade of reactions
involving many ditterent substances. Fibroblast growth factors stimulate division
of the cells that lay down collagen, a major structural protein used in healing
wounds. Hence healing can be promoted by adding natural growth factors, or
genes for those growth factors, directly to a site of injury (e.g. Vogt et al 1994).

It is easy to see how molecules can regulate the rates of cellular processes by
activating or inactivating particular metabolic pathways. However, there is
something missing from the picture. How can the ebbs and flows of regulatory
substances provide a ‘bDlueprint’ for the elaborate architecture of cells and
tissucs and organs?

The blueprint

Harold Saxton Burr was convinced that energy fields provide the blueprint for
living systems (Ch. 1). Molecular biology can account for the manufacture of
the parts, in appropriate quantities, but the forces exerted by living fields bring
those parts together in meaningful ways to produce living structure and
function.

The last entry in Table 7.1 supports Burr's hypothesis. Growth factors (mole-
cules) stimulate the growth of nerves, but magnetic pulsations at 25 and 50 Hz
synergize or enhance the effect. Therefore, another hypothesis:

Hypothesis

A complete description of the assembly and operation and repair of a living
system requires an understanding of the regulatory effects of both molecules
and of energy fields. The genes govern the manufacture of molecules in
appropriate quantities, and patterns of forces exerted by energy fields bring
molecules together to produce functional structures.
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This point of view was expressed over a century ago by one of the fathers of
modern physiology, Claude Bernard (1839): ‘The genes create structures, but
the genes do not control them; the vital force does not create structures, the
vital force directs them.’

In the words of Strohman (1993), the genes are important but not on top - just
on tap! Genes are undoubtedly involved at every step of development, and
influence all physiological processes, but this does not mean that genes are
entirelv responsible for establishing order and function at cvery level.

Modern evidence comes from a wide range of studies on the eftects of energy
fields on development and regencration {(e.g. Libbin et al 1979; Borgens et al
1981; Jaffe 1981, 1982). A simple hypothesis can account for the beneficial
effects of healing energy projected from the hands of one person into the body
of another:

Hypothesis

A variety of electrical, electronic, magnetic and other energetic phenomena
take place within healthy tissue as a consequence of the communications
needed to coordinate cellular activities. The resulting energy fields are
radiated from the hands of the healthy individual. Whether caused by physical
or emotional trauma, ‘the wound that does not heal’ is a wound that is not
receiving the natural requlatory signals needed to initiate and coordinate
repair processes. When healthy tissue is brought close to such a wound,
essential information is transferred via the energy field, communication
channels open and the healing process is ‘jump started”.

Sources of ELF signals

The functioning of the heart, brain, and some other organs result in oscilla-
tions in the ELF range of the electromagnetic spectrum. The pringipal brain
wave frequencies are shown in Figure 7.3.

Qver the last half century, Robert O. Becker and others have done important
research on the role of brain waves in healing. These studies have many impli-
cations for bodywork and movement therapies. Becker’s work reveals one of
the unknowns in the X-signal system of Manaka (see Ch. 4).

Modern neurophysiology focuses primarily on the activity of less than half of
the cells in the brain (Becker 1990a, 1921). The ‘neuron doctrine’ holds that
all functions of the nervous system are the result of activities of the neurons.
[ntegration of brain function is therefore regarded as arising from the massive
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Fig. 7.3 Brainwaves. Dominant brainwave frequencies recorded with
the electroencephalograph, with electrodes on the scalp. The frequency
of brainwaves is constantly changing. Delta activity occurs during deep
sleep and in certain brain disorders. Theta activity occurs during various
stages of sleep in normal adults and during emotional stresses,
including disappointment and frustration. Alpha brainwaves have

been associated with a normal and alert state of mind. Beta waves are
normatly seen over the frontal portions of the brain during intense
mental activity. Beta waves of higher frequencies (up to 50 Hz) are
associated with intense activation of the nervous system or tension.
(After Guyton 1991 with kind permission from WB Saunders
Company.)

interconnectivity of the neurons. This view is incomplete because it ignores an
evolutionarily more ancient informational system residing in the perineural
connective tissue cells that constitute more than half of the cells in the brain.
Perineural cells encase every nerve fiber, down to their finest terminations
throughout the body.

The perineural system is a direct current communication system reaching to
every innervated tissue. The perineural system estahlishes a ‘current of injury’
that controls injury repair. Historically, the injury potential was discovered
before the discovery of resting and action potentials of nerves (Davson 1970).
The current of injury is generated at the site of a wound, and continues urntil
repair is complete. One function of the current is to alert the rest of the body
to the location and extent of an injury. The current also attracts the mobile
skin cells, white blood cells, and fibroblasts that close and heal the wound.
Finally, the injury current changes as the tissue heals, and therefore feeds back
information on the progress of repair to surrounding tissues. Becker’s research
demonstrated that the current of injury is not an ionic current, but a semi-



Silent pulses # 95

conductor current that is sensitive to magnetic fields (the Hall eftect).
Semiconduction takes place in the perineural connective tissue and surround-
ing parts of the living matrix.

Other tissues in the body are ensheathed in continuous layers of connective
tissue: the vascular system is surrounded with perivascular connective tissue;
the lymphatic system with perilymphatic connective tissue; the muscular
system with myofascia; the bones with the periosteum. Conceptually, the
living matrix encompasses all of these connective tissue systems, including the
cellular and nuclear scaffolds within them (see also Ch. 15 and Fig. 15.5).

it has been suggested that the current of injury is not confined to the skin, but
is a general property of layers of cells, called epithelia (Oschman 1993). If this
is s0, a current of injury will arise in any tissue, epidermal, vascular, muscular,
nervous, or bone, that is injured. Which systems are activated will depend on
the depth and severity of the injury. This perspective is leading to a detailed
explanation of how the body coordinates its responses to injuries of all kinds.

Oscillations of the brain’s direct current field, the brain waves, are not confined
to the brain. Instead, they propagate through the circulatory system, which is
a good conductor, and along the peripheral nerves, following the perineural
system, which reaches into every part of the body that is innervated. Similarly,
oscillations of the heart’s electrical activity are not confined to the heart muscle,
but are propagated through the vascular system, perivascular connective tissue,
and living matrix to all parts of the body.

The measurable brain waves arise because of the rhythmic and synchronized
spread of direct current through large populations of neurons in the brain. The
field is relatively strong and partly coherent because it flows through massive
numbers of parallel neurons in the vertically oriented pyramidal portion of
the somatosensory cortex (see Kandel & Schwartz 1981).

Becker's research shows that brain waves regulate the overall operation of the
nervous system, including the state of consciousness. There is a neurophys-
iological basis for this concept. The brain waves cause the local fields around
individual neurons to vary rhythmically. The local field, in turn, determines
the sensitivity of the neurons to stimulation. When the local field is such that
the neuron is ready to send a signal (called the threshold for depolarization}),
a small stimulus will cause the nerve to tire. When the local field is far from
the firing level (far from threshold), a much larger stimulus will be needed
for the nerve to be excited. Hence there is a thythm in the excitability of
nerve cells throughout the body. Sophisticated research using microelectrodes
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has confirmed that the probability of a nerve tiring in the brain changes
rhythmically in relation to the electroencephalogram (Verzeano 1970, Fox
1979). The significance of these phenomena to consciousness will be discussed
in the next chapter.

Entrainment

When considering the timing of any biological thythm, the concept of entrain-
ment is important. Physicists use this term to describe a situation in which two
rhythms that have nearly the same frequency become coupled to each other,
so that both have the same rhythm. Technically, entrainment means the
‘mutual phase-locking ot two {or more) oscillators’. For example, a number of
pendulum clocks mounted on the same wall will eventually entrain, so that
all of the pendulums swing in precise synchrony. For this to happen, the pen-
dulums must have about the same period, which is determined by their length.
What couples the pendulums are vibrations (elastic or sound waves} conduct-
ed through the structure of the wall.

The brain’s pacemaker

Brain waves are not constant in frequency, but vary from moment to moment.
The ‘pacemaker’ or ‘rhythm section’ is located deep in the brain, specifically
in the thalamus. The system is known as the thalamic rhythm generator or
pacemaker (Andersen & Andersson 1968).

Caretul research is determining the cellular basis of the rhythms (Destexhe et
al 1993, Wallenstein 1994). Calcium ions slowly leak into single thalamocor-
tical neurons, which oscillate for 1.5-28 seconds, triggering and entraining the
brain waves, which spread upward throughout the brain. Eventually the
thalamic oscillations cease because of the excess calcium built up in the thala-
mocortical neurons. During this ‘silent phase,’ lasting from 35 to 25 seconds,
the brain waves are said to ‘free-run’. It is probably during this phase that the
brain waves are susceptible to entrainment by external fields, as will be
discussed below. Eventually the thalamic oscillations begin again, after the
cells have restored their calcium levels to the point where they are once again
able to oscillate.

The electroencephalographic waves spread not only throughout the brain, but
throughout the nervous system (via the perineural system) and into every part
of the organism. In this way, the brain waves regulate the overall sensitivity
and activity of the entire nervous system (Becker 1990a, 1990b).
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Entrainment of biological rhythms: more controversy

This chapter is heading toward a discussion of the possibility that external
signals, including signals projected from the hands of an energy therapist, can
entrain brain waves during the thalamic silent, or free-run period. The reader
should be aware that the entrainment of biological rhythms is a subject as
controversial among biologists as the mechanism vs vitalism issue discussed in
Chapter 1. The controversy is about whether biological rhythms are predom-
inantly timed by ‘internal clocks’ or by ‘external clocks’.

While there are good arguments on either side of this issue, the current consen-
sus among scientists is that biological clocks are mostly set by internal pacemakers,
such as the thalamus, and that organisms are, for the most part, independent of
natural energy cycles, such as those discussed below. However, the history of
science has repeatedly demonstrated that scientific consensuses have a thythm
of their own, as ideas of one generation give way to new truths, based on new data.

Most scientists and non-scientists alike take a firm position on one side or the
other of this question. For many, it is obvious that life is part of a larger fabric,
and that rhythms of the sun, moon, planets, and other celestial bodies must
affect us (see e.g. Leonard 1978). For others it is equally obvious that any such
etfects, if they do exist, are minimal. For many scientists, there is strong bias
against any concept that might be taken as support for astrology, a field that
is widely frowned upon. There are good reasons to suspect that a person’s point
of view on this subject is based less on logical analysis and more on their indi-
vidual emotional and personality structure. This perspective will be addressed
when energetic aspects of personality structure are examined (Ch. 8).

Geomagnetic and geoelectric fields

Evidence will be presented that the ‘free-run’ periods, when the brain waves
are not paced by the thalamus, allow the brain’s field to be entrained by
external electric and magnetic rhythms, either natural or man-made.

What is the source of natural electric and magnetic thythms? The magnetic
field of the earth, called the geomagnetic field, causes the compass needle to
point toward the North Pole. However, if you look carefully at a compass
needle with a microscope, you will see that the needle is rarely still - it dances
back and forth in a variety of rhythms. Some of these rhythms are diurnal
(24 hour), some are much slower, and others are quite fast (in the ELF range).
The last are called geomagnetic micropulsations. They are caused by a unique
geophysical mechanism known as the Schumann resonance (see also Ch. 13).
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In the 1950s, a German atmospheric physicist, W. Q. Schumann, suggested that
the space between the surface of the earth and the ionosphere should act as a reso-
nant cavity, somewhat like the chamber in a musical instrument (Schumann
1952}, Pressing the keys on a wind instrument changes the size of the cavity
and theretore changes the frequency of the standing waves within that cavity.

In a musical instrument, tones are gencrated when the musician blows over an
orifice or reed. Energy for the Schumann resonance is provided by lightning.
While you may be experiencing calm weather where you are now, there are,
on average, about 200 lightning strikes taking place each second, scattered
about the planet. To use the physics terminology, lightning prmps energy into
the earth-ionosphere cavity, and causes it to vibrate or resonate at frequencies
in the ELF range (see also Fig. 13.4).

In the 1960s, Schumann’s theory was confinmed (Galejs 1972, Balser & Wagner
1960). Lightning creates electromagnetic standing waves that travel around
the globe. As electromagnetic waves, the Schumann resonance can be detected
either as electric or magnetic micropulsations. The waves are reflected from
the ionosphere, back to the earth, back to the ionosphere, ete. (Fig. 7.4). This
‘skip’ phenomenon has been widely studied, because it is the basis for long
distance radio communication. Radio signals of certain frequencies can travel
great distances because they are repeatedly reflected by the ionosphere and the
earth’s surface.

The average frequency of the Schumann resonance is about 7-10 Hz. But when
the ionosphere gets higher, the cavity gets larger and the resonant frequency
drops. Rhythms of terrestrial and extraterrestrial origin alter the height and
other properties of the ionosphere, and thereby alter the Schumann frequency
in the range of 1-40 Hz. There are times when solar activity leads to magnetic
storms that disrupt the ionosphere, and Schumann resonances cease. Some of
the factors influencing the Schumann frequency are given in the legend for
Figure 7.4.

To summarize, the Schumann resonance is created by terrestrial activities, and
is modified or modulated by extraterrestrial activities. In radio terminology,
the signals are frequency modulated (FM).

Evidence for entrainment by external fields

The Schumann oscillations propagate for long distances and readily penetrate
through the walls of buildings and into the human body. Schumann frequencies
have considerable overlap with biomagnetic fields such as those produced by
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ionosphere

lightning

atmosphere

Fig. 7.4 The Schumann resonance is a unique electromagnetic
phenomenon created by the sum of the lightning activity around the
world. Electromagnetic pulses from lightning travel around the earth,
bouncing back and forth between the ionosphere and the earth’s
surface. At any given point on the earth, the Schumann resonance
shows up as electric and magnetic micropulsations in the range of
1-40 Hz. The frequency and strength of the signals depend on the
distribution of global thunderstorm activity, local meteorological
conditions and the conductivity of the earth’s surface at the point of
observation. Bursts of Schumann pulses are easier to detect in fair
weather, and occur more often during the day than at night. These
terrestrial factors are, in turn, influenced by more distant extraterrestrial
factors, such as solar and lunar position, sun spots, planetary positions,
etc. (See Pressman 1970, Dubrov 1978.) (After Bentov 1976, Fig. 16,
p. 145, with kind permission from Integral Publishing.)

the heart and brain, but the Schumann resonance is thousands of times stronger.
The similarity of a train of Schumann signals and an alpha brain wave are
shown in Figure 7.5.

A number of biologists have concluded that the frequency overlap of Schumann
resonances and biological fields is not accidental, but is the culmination of a
close interplay between geomagnetic and biomagnetic fields over evolutionary
time (¢.g. Dircafeld 1983). Hence rescarchers have examined interactions
between external fields and biological rhythms.

Organisms are capable of sensing the intensity, polarity, and direction of the
geomagnetic field (Gould 1984). There is evidence that geomagnetic rhythms
serve as a time cue in the organization of physiological rhythms (e.g. Wever
1968, Gauguelin 1974, Cremer-Bartels ct al 1984), although this continues to
be controversial. A varicty of behavioral disturbances in the human population
are statistically related to disturbances in the earth's ¢lectromagnetic field or
to man-made interferences:
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# Friedman et al (1965) documented a relationship between increased geomag-
netic activity and the rate of admission of patients to 35 psychiatric facilities.

# Venkatraman (1976) and Rajaram & Mitra (1981) reported an association
between changes in the geomagnetic field due to magnetic storms and frequency
of seizures in epileptic patients.

@ Perry et al (1981) correlated suicide locations in the West Midlands, England,
with high magnetic field strengths due to 50 Hz power lines.

Many studies have demonstrated the probable entrainment of brain waves by
external rhythms of natural and artificial origin:

% Reiter (1953) measured reaction time, an important factor in traffic safety.
Upon entering a cubicle at a traffic exhibition, visitors were asked to press a
key. When a light came on, they were to release pressure on the key. Their
reaction time (i.e. the time between ‘light on’ and ‘key release’) was recorded
for many thousands of visitors over a 2-month period. At the same time,
the ELF micropulsations (Schumann resonances) were monitored. The micro-
pulsations slow when a thunderstorm is approaching, and Reiter found that
the subjects were slower to respond during such periods. When the micropulsa-
tions speeded up, into the range of alpha brain wave activity, reaction times were
faster.

@ After the traffic exhibition, Reiter took his test cubicle to the University of
Munich and lined the top and bottom with wire mesh connected to an electrical
generator. He introduced artificial low level, low frequency signals similar to those

Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 7.5 A Schumann signal and an alpha brainwave. After Konig HL
1974a ELF and VLF signal properties: physical characteristics. In:
Persinger MA (ed) ELF and VLF electromagnetic field effects. Plenum
Press, New York, with permission.
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of the earth’s field. Under these controlled conditions, the effects of the fields
on reaction time were comparable to those obtained during the exhibition.
Moreover, subjects in the laboratory experiments repeatedly complained about
headaches, tightness in the chest, and sweating of the palms atter several minutes
of exposure to 3 cycle/second fields. When the headaches faded away, there
was often a feeling of fatigue. These symptoms resemble the so-called ‘weather
sensitivity” complaints that some people have before the arrival of a thunder-
storm.

4 Hamer (1968, 1969) pulsed subjects with low intensity artificial electric
fields from metal plates on each side of their heads. Fields of 8-10 Hz speeded
up reaction time, while slower oscillations of 2-3 Hz slowed down reaction
times significantly. Similar results were reported by Friedman and colleagues in
1967.

4 In 1977, Beatty reported studies on the practical significance of brain wave
entrainment for people such as air traffic controllers, who need to maintain an alert
state for long periods. Subjects monitored a simulated radar screen, watching for
certain targets to appear. In agreement with the findings of Reiter and Hamer,
slower brain waves were correlated with slower reaction times and poorer
performance in the task.

% Over many years, Wever (1968) and colleagues at the Max Planck Institute in
Germany observed hundreds of subjects who lived in two underground rooms
that were shielded from external rhythms of light, temperature, sound, pressure,
etc. One room also had an electromagnetic shield around it, consisting of a mesh
of steel rods and plates that reduced the influence of geomagnetic rhythms by
99%. The rhythms of body temperature, sleep~-waking, urinary excretion, and
other physiclogical activities were monitored. All subjects developed longer and
irregular or desynchronized or chaotic physiological rhythms. Those in the
magnetically shielded room developed significantly longer and more irregular
physiological rhythms. In some experiments, artificial electric and magnetic
rhythims were pulsed into the shielding. Only one field had any effect: a very
weak 10 Hz electric field. This field dramatically restored normal patterns to the
biorhythm measurements.

Each of these important but seldom cited studies concluded that biological
rhythms can be entrained with natural and artificial ELF electric fields.
Entrainment of brain waves can set the overall speed of responsiveness of the
nervous system to stimulation. This is called reaction time, and is an easily
measured paramecter of consciousness. The results support Becker’s contention
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that the pulsing DC electrical system (brain waves) set the tone of the entire
nervous system.

These studies do not mean that when a thunderstorm approaches, everyone
will get drowsy and react slowly, and accidents will happen. instead, they
suggest that there is a statistically greater chance of slower reactions and more
frequent accidents under these conditions. Geomagnetic pulsations do not
affect everyone the same way. However, there is evidence that geomagnetic
pulsations strongly entrain brain waves during meditation and other practices
in which one ‘quiets the mind’ to allow the ‘free-run’ periods to be dominated
by geophysical rhythms.

Mechanism of entrainment

The internal pathways involved in the body’s responses to external magnetic
rhythms are shown in Figure 7.6. The pineal gland is the primary magne-
toreceptor. Between 20 and 30Y% of pineal cells are magnetically sensitive.
Exposure of animals to magnetic fields of various intensities alters the secre-
tion of melatonin, the electrical properties of pineal cells, and their micro-
scopic structure (reviewed by Sandyk 19935). In addition, various animal tissues
contain particles of organic magnetite. Two separate research groups have
now recorded magnetically influenced impulses in single neurons connect-
ing magnetite-bearing tissues with the brain (reviewed by Kobayashi &
Kirschvink 1995).

The question of whether living systems are sensitive to the earth’s mag-
netic field has been bitterly controversial for more than a century. There are
now a number of plausible and well-documented mechanisms for such
interactions, and abundant evidence that they take place. Moreover, Becker's
research has shown how geomagnetic entrainment of the brain waves can
affect the entire nervous system at a very high level of control (i.e. the per-
ineural DC systern that extends throughout the body and has roles in regu-
lating injury repair).

In terms of an energetic paradigm for bodywork and movement therapies,
there is no need for us to hypothesize that geomagnetic fields, modified by
terrestrial and extraterrestrial events, entrain brain waves. Scientists from
around the world have already done so, and continue to build solid sup-
porting evidence.

The next chapter explores how these concepts may apply in the therapeutic
setting.
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Fig. 7.6 A summary of the pathways involved in magnetoreception,
the regulation of brain waves and therapeutic emissions from the hands
of therapists. Micropulsations of the geomagnetic field, caused by the
Schumann resonance, are detected by the pineal and magnetite-bearing
tissues associated with the brain. During the ‘free-run’ period, when the
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brainwaves are not being entrained by the thalamus, the Schumann
resonance can take over as the pacemaker, particularly if the individual
is in a relaxed or meditative state (Schumann signals are thousands of
times stronger than brainwaves). The brainwaves regulate the overall
tone of the nervous system and the state of consciousness. The electrical
currents of the brainwaves are conducted throughout the body by the
perineural and vascular systems. The biomagnetic field projected from
the hands can be much stronger than the brainwaves (Seto et al 1992)
indicating that an amplification of at least 1000 times takes place
somewhere in the body. Alternatively, the body may simply act as an
effective antenna or channe! for the Schumann micropulsations.

The projected fields scan or sweep through the frequencies medical
researchers are finding useful for ‘jump-starting” injury repair in a variety
of tissues {see Table 7.1). (Portions of this illustration are after Becker
1990b, with kind permission from Robert O. Becker, MD.)
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Therapeutic
entrainment

Introduction

Evidence has been presented that strong biomagnetic fields are projected from
the hands of practitioners of therapeutic touch, QiGong, and other methods.
In Chapter 2 it was suggested that repeated practice of various hands-on body-
work techniques might increase the size of brain areas devoted to movement
and sensitivity of the fingers involved. This, in turn, could enhance the bio-
magnetic output from those areas of the brain, as it does in those who practice
with a stringed instrument. Increases in the strength of the brain waves would
lead to a corresponding increase in the output from the fingers, as the brain
waves are conducted to the fingers via the perineural and circulatory systcms.

Hence the arrangement shown in Figure 8.1 is ideally suited for coupling or
entraining the biomagnetic rhythms of therapist and patient. If the therapist
relaxes into the state of consciousness typical of those who practice medita-
tion, therapeutic touch and QiGong, and other methods, it is likely that his or
her brain waves will, from time to time, become entrained with the micropul-
sations of the earth’s field. If the patient is also relaxed, both therapist and
patient may become entrained with the earth’s field.

There is remarkable documentation for this concept. Iin 1969, Robert C. Beck
began a decade of research on the brain wave activity of ‘healers’ from a wide
variety of subcultures around the world (Beck 1986). Beck recorded their elec-
trical brain waves with an electroencephalograph (EEG). All the healers produced
similar brain wave patterns when they were in their ‘altered state’ and per-
forming a ‘healing’. Whatever their beliefs and customs were, all healers regis-
tered brain wave activity averaging about 7.8-8.0 cycles/second while they
were in their ‘healing’ state. Beck studied exceptional individuals who were
famous or who had developed reputations as healers, psychics, shamans or
dowsers. He studied a charismatic Christian faith healer, seers, ESDP ‘readers,” an
authentic Hawaiian kahuna, practitioners of wicca, Santeria, radesthesia and
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 8.1 Therapeutic situations such as this are employed in a wide
variety of bodywork and movement therapies. Research indicates that
this is an ideal arrangement for entrainment of the biological rhythms of
patient and therapist. This illustration is from Upledger |E & Vredevoogd
JD 1983 Craniosacral Therapy, Eastland Press, P O Box 99749, Seattle,
Washington 98199. Copyright 1983. All rights reserved.

radionics. Most of these so-called ‘sensitives’ entered an altered state of con-
sciousness and produced nearly identical EEG signatures, which lasted from 1
to several seconds.

The obvious question is how did these individuals, unknown to each other
and located thousands of miles apart, develop the same brain wave frequency
during their ‘healings’. Beck noted that, ‘the subjects were practicing opposing
disciplines, and came from totally disparate teachings, and held opposing view-
points, and would barely acknowledge the existence or authenticity of practi-
tioners outside their belief systems’. Beck performed additional studies on some
of the subjects and found that during the healing moments their brain waves
became phase and frequency synchronized with the earth’s geoelectric micropul-
sations - the Schumann resonance.

There is evidence for coupling of both cardiac and brain rhythms between two
individuals in the same room, who are sitting quietly, facing each other, with
eyes closed, without touching (Russek & Schwartz 1994, 1996). The electrocar-
diograms and electroencephalograms of both individuals are recorded, and the
rhythms are analyzed for the presence of between-person cardiac-brain synchro-
nization. Such synchronization is present, and it is enhanced if the subjects are
connected electrically, such as by a wire held in the left hand of one person
and the right hand of the other.
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This approach opens the door to a variety of quantifiable studies of the
healer-patient relationships in terms of energy coupling. If therc is entrain-
ment of rhythms in two individuals who are not touching, what can we
expect from commonly used therapeutic situations such as that shown in
Figure 8.17

Taken together, the research summarized here points to a remarkable model
that may explain the unusual emissions of Qi or ‘healing energy’ and other
phenomena observed in a wide variety of energy therapies. What these prac-
tices have in common seems to be periodic entrainments of brain waves and
whole-body biomagnetic emissions with the Schumann resonances in the
earth’s atmosphere. The Schumann resonance, in turn, is governed by terrestrial
and extraterrestrial rhythms produced by cyclic astronomical activities. The
result may be a whole-body collective oscillation, driven partly by the energy
of higher frequency Fréhlich oscillations (Ch. 4), entrained with geophysical
fields, involving virtually all of the billions of collagen, membrane phospho-
lipid, and contractile protein molecules throughout the body, and, possibly,
the associated water molecules. What links brain electrical activity (as measured
with the EEG), the biomagnetic emissions from the body (measured with mag-
netometers), and healing responses is the perincural direct current regulatory
system described by R. O. Becker,

If these speculations are correct, the next question is what function coherent
biomagnetic emissions would serve in healing. The healing power of projected
fields may arise from their ability to entrain similar coherent rhythms in the
tissues of a client, Perhaps such entrainment enhances the evolutionarily
ancient communication and regulatory systems involved in wound healing
and defense. Martial arts techniques appear to involve projecting fields at
points in the body’s energy system that are sensitive nodes in a solid state
informational and power distribution system (Oschman 1993).

The thalamus maintains the rhythms, and the ‘free-run’ periods allow the brain
waves to be entrained by rhythmic micropulsations that are tied to terrestrial
and extraterrestrial rhythms. It is during these free-runs that we extract infor-
mation on rhythms taking place in our environment. Hence it may be neces-
sary to expand our definition of ‘information’ in the context of healing.

We have seen how medical devices and therapeutic hands-on methods inject
‘information’ into cells and tissues, and we can now sce how some of the
information content of these messages may relate to distant activities in the
larger environment. An idea of this sort would have been very suspect a few
years ago, before the extensive research that has documented the exquisite
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sensitivity of a wide variety of organisms to environmental energy fields. For
example, an important symposium held in 1974 and updated in 1977 (Adey
& Bawin 1977) concluded that ‘a striking range of biological interactions has
been described in experiments where control procedures appear to have been
adequately considered’. The existence of biological effects of very weak clectro-
magnetic fields ‘suggests an extraordinarily efficient mechanism’ for detecting
these fields and discriminating them from much higher levels of noise. “The
underlying mechanisms must necessarily invalve ever increasing numbers of
elements in the sensing systern, ordered in particular ways to form a cooperative
organization and manifesting similar forms and levels of energy over long
distances.’

The studies leading up to this conclusion have been particularly valuable in
explaining the ability of animals such as homing pigeons to use geomagnetic
fields in their navigation.

Certainly, for those who use their hands to enhance the functioning of their
fellow beings, the ‘free-run’ periods, when allowed to happen without intel-
lectual processing, can give rise t0 moments of profound insight and deep
healing. This is the ‘healing state of mind’ that is the goal of many healing and
religious traditions.

The thalamic relay oscillations resume from time to time. This is important
physiologically because there are times when the Schumann resonance stops
(as during magnetic storms, when the ionosphere is temporarily disrupted or
even vanishes). Therapists often blame themselves for periods when their work
seems less effective than usual, when the real ‘problem’ may be meteorological
or astrophysical phenomena that are beyond their control. Therapists also need
to be aware of aspects of their local environment, such as the conductivity
of subsurface soils, which can be an important factor in the ‘reception’ of
Schumann resonances and other geophysical rhythms (see Ch. 13).

Remarkable as these ideas may seem, they are not new. Deepak Chopra, in his
lectures and writings, has interpreted the ancient Vedic scriptures, some of the
oldest writings known: ‘Healing involves aligning our bodies with the larger
body for the effortless flow of information.” Or: “When my body is campletely
in tune with the cosmic body, 1 feel comfortable’ (Chopra 1994).

Trauma energetics

This inquiry into energetics becomes far more meaningful when referenced
to exciting developments in the therapeutic setting. Pioncers are constantly



Therapeutic entrainment ¢ 111

standing on the shoulders of their teachers, students, and clients, looking
beyond familiar territory, scanning for new potentials for methods mastered,
taught and practiced. One such pioneer, William Redpath, has, for our mutual
benefit, openly and honestly documented his life-long exploration in his book
Trauma energetics: a study of held-energy systems (Redpath 1994). The following
summarizes his journey, partly with his own, well-chosen, words.

Redpath takes us through the evolution and resolution of his own childhood
trauma. In the process, he raises thoughtful questions about what lies beneath
out traumas and abuses, and the ways they affect our actions and interpreta-
tions of how the world works. Because of a professional interest in tragic history,
theory and performance, and, later, in various therapies, Redpath shares insights
about diverse artistic, dramatic, and therapeutic characterizations of trauma.

His personal trauma was vividly re-experienced 46 years later: the slow motion
of his fall, an altered perception of time and space. His teachers (e.g. Peter
Levine) cautiously led him back, to face the event, to renegotiate its meaning,
to dilute or fitrate its toxicity. He was guided to look into the dark places,
‘where the energy was stored’.

The ‘toxicity’ cleared slowly and agonizingly as he struggled to emerge from
its influence, to reintegrate himself. He recognized that certain behaviours had
become addictive, repetitious, toxic, regrettable. Aspects of body, mind, and
spirit had been encapsulated by the event.

Large shifts, sea-changes, unfolded as encapsulating boundaries fell away. Others
present at the time of his trauma, who had been experienced as enemies or
antagonists, or with fear or anger, were seen with new compassionate, ecmpa-
thetic eyes. In an intuitive and incremcntal process, his detoxification was
rewarded by moments of hope, enlightenment, movement, and freedom,
experienced deeply and simultaneously. Developmental processes long on
hold were gradually reactivated, with profound consequences for moment-to-
moment reality.

Redpath’s search was characterized by a remarkable tenacity - from each
insight, no matter how carefully and painfully acquired, there arose a set of
questions:

# Is this all there is?
4 [s this always so?

# If there are exceptions, what do they mean?
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% |s it not our lesson to learn how traumas are laid in, how to dissolve them,
and how to sustain the resultant freedom?

# Might this be progress?

% Might this be the real source of all of the world’s horrors, both individuai and
collective?

# Might trauma resolution be the only real path to genuine enlightenment?

# Where in our institutions are these vital lessons being taught?

Gradually, through his own struggles and those of his clients, Redpath came to
see the mechanism underlying trauma. He saw how his parents passed their own
lineage of trauma to him, concluding that the transmission was invisible and
choiceless, beyond language and symbol. He realized that held areas represent
the body’'s attempt to limit the damage of overstimulation and challenge.

The tfrauma of an event is set in place virtually instantaneously, in the fraction
of a second before our self-awareness can notice it. Years later, energetic regula-
tory systems continue to scan this section of held-energy roughly 10 times/
second (with each brain wave). Remarkably, stored trauma can be resolved as
quickly as it was set in place. The resolution, important as it may be, can
happen virtually without notice.

In terms of energetics, one unusual moment of healing stood out for Redpath.
A recurring pain had been diagnosed as a duodenal ulcer. In addition to the
usual antacids, Redpath began a series of reflexology and bioenergetic sessions,
which seemed to help. He learned how to breathe into the place of a pain. One
supposed ulcer spasm attracted his close focus and breath, and there was a
sudden connection, accompanied by a powerful pulse of energy from the
apparent site of his ulcer, up and out of his eyes. It felt like the electrical sensa-
tion of putting a finger in a light socket. In an instant, he knew his ‘ulcer’
would not bother him again, and this proved to be the case. Describing his
experience to professional therapists was disconcerting, for they had no capacity
to relate to it.

This event was a dramatic revelation of the potential healing forces that
resided within himself. The only way he was able to come close to a com-
parable energetic experience was through acupuncture. (Perhaps his release
was actually an energetic discharge along the Stomach or Small Intestine
meridians, both of which extend from the abdomen up to the area ncar
the eyes.)



Therapeutic entrainment % 113

Redpath discerned that our brains are continuously poised to resolve our
afflictions, and allow what he calls serious action. This is defined as movement
that is not referenced to, or motivated by, traumatic patterns, either within
ourselves or in the culture around us: ‘What if serious action begins not with
a movement, but with an immobility, which our brain continuously scans for?’

Redpath found what appeared to be subtle energetic representations of trauma
that are readily approachable and resolvable. Because these energetic ‘signa-
tures’ reside outside the thought and speech centres of the brain, it is easier to
unravel them without entering into their narrative representations. This is a
definite departure from the methodical analysis of dreams and narratives used
in conventional Jungian or Freudian therapies, which do not consistently alter
basic patterns. Traditional therapy seeks the memories, ideas, sensations, feel-
ings, thoughts as primary, while Redpath was discovering that there was some-
thing prior, preverbal. Moreover, this ‘something’ could be reached directly,
bypassing what lay in between.

He began a new Lherapeutic style, with those of his Rolfing® clients who were
interested in experimenting. Gradually he shifted his tocus to victims of sexual
and physical abuse. Initially, he worked with his clients lying on the table,
clothed. Many are relieved when they learn that they do not have to begin
with their ‘story’. For the problem is not so much in the facts of the abuse,
enormously difficult as they might be, but in the cognitive perception and
storage of those facts. Redpath’s experience with psychoanalysis was that no
matter how well victims recovered critical memories, the patterns of their lives
continued to be tormented and disrupted. Where the pattern is most difficult,
the brain must figure it out, in the company of someone else but without ‘help’.

Redpath's method is siimply to place his hands under the base of his client’s
head and neck (as shown in Fig. 8.1). Over a period of time, sitting quietly
with their eyes closed, with some basic guidance, he and his clients watch
together as traumas complete themselves. He came to distrust superficial
releases, either emotional or physical: they may illuminate without removing
the pattern. In contrast to traditional therapies, he suggests that clients not
dwell in the emotion. Instead, he asks them to lie still and watch the brain
do the work. The work is therefore not physical, or emotional, or willed, or
intended. Instead it goes to the deep energetic level that organizes, or incar-
nates, or underlies experience itself.

In his recent work, Redpath has further simplified the trauma resolution
process. Now he simply sits with clients and asks them to draw the shape of
the pattern they find when they focus on their brain. Through a systematic
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process of discussing the image before them, Redpath takes them through the
resolution process. He describes the results as a reclaiming of the life force.

Among therapists and others involved, the various perspectives on life force
are sources of disagreement. Redpath suggests an underlying reason for this:
the trauma mechanism itself causes deep trouble for our brains, which have
inherent mechanisms of denial and self-concealment Arguments about
mechanisms are another method of maintaining the concealment,

Similarly, there may be a deeper reason for arguments about whether or not
an individual’s biological rhythms can be entrained by rhythms in the
environment, including those of another person. One’s stand on this issue
may relate more to personality structure and boundary issues than to any
intellectual arguments that can be raised.

Microgenetic theory in bodywork and movement
therapies

Thanks to the work of Redpath, ‘healing energy’ and ‘trauma energetics’ con-
verge. ‘Subtle energy’ is a concept vast and controversial enough to provide a
title to a journal, and to rally therapists of diverse schools. But just what is this
subtle energy? If our quest is to be complete, this question must be answered
with some precision. We can now begin to do this, thanks in part to a valuable
but seldom discussed theory of consciousness that has profound clinical impli-
cations.

Rhythmic changes in neuronal sensitivity described in Chapter 7, and
Redpath’s trauma energetics, can be interpreted in the light of an important
concept of consciousness. Jason W. Brown of New York University Medical
Center has written extensively on a theory known as microgenesis (Brown
1977, 1988, 1991). The theory evolved from careful analysis of certain brain
disorders known as aphasia.

Microgenesis is a unified theory that brings together language, perception,
learning, action (movement), feeling, time awareness, and the nature of the
self. As a theory, microgenesis can richly contribute to therapeutic perspectives
such as those developed by Redpath. Microgenesis is not discussed widely
by neuroscientists, in part because it is based on a wealth of clinical detail that
few are familiar with. For example, Brown’s work has not been mentioned

in any of the articles in the Journal of Consciousness Research, which began
in 1994.
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Microgenesis is a profoundly important theory for complementary medicine,
with many practical applications, because it describes the origin of a ‘quantum
unit’ of consciousness in relation to waves of energy (brain waves) flowing
upward through the nervous system. The conscious unit is synthesized as a
‘bottom-up’ unfoidment, a series of steps that retrace the evolution of the
brain (sec Fig. 8.2). These stages are roughly described as the evolutionarily
ancient reptilian brain, the newer paleomammalian or limbic system, and the
neomammalian cortex.

Each conscious unit lasts about one tenth of a second, or the duration of a
single brain wave. As shown in the previous chapter, the wave begins deep in
the brain, in the thalamus, which serves as a clock or ‘pacemaker’. From the
thalamus the wave of electrical activity spreads upward, into the evolutionarily
newer brain structures, ultimately reaching the surface of the cortex, where
perceptions and actions come together to form the conscious moment. The
wave also spreads outward through the perineural system, to all innervated
tissucs in the body.

I:Perception( ‘ Action ‘
j—ﬁépresen_tétion ofthe
Magic writing Motor object in relation 1o the
| pad keyboard musculoskeletal system

[ I | Discrimination of object

features and position in
the world

A viewer-centred space
of image, dream or
hallucination - the object
is selected on the basis
Limbic of memory
system

— Spatial map of the body
and its surroundings ~
an image - less space of
will, direction, intuition,
subconscious, intention
archetypes, life saving
reactions

Fig. 8.2 Rhythms in brain fields are related to consciousness in a
unified theory called microgenesis (Brown 1977, 1988, 1991).
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The neural pathways involved in perception and those involved in controlling
actions are linked from the bottom of the microgeny to the top. Hence the brain
stermn contains a spatial map of the body and its relationship to its surroundings.
Brown describes this as an imageless space of will, direction, intuition, subcon-
scious, intention, archetypes, and life-saving defensive reactions. The next |level
is the limbic system, which is a viewer-centred space of image, dream, or hallu-
cination in which ‘objects’ are selected on the basis of memory.

In the visual cortex, the features and positions of objects in the world are
discriminated. In the cortex, a representation of objects is formed in relation
to the musculoskeletal system.

At the top of the microgeny, the conscious moment is written on a ‘magic
writing pad’ on the surface of the cortex. The image gradually fades, from the
top down, as a new wave arrives to take its place. The continual replacement
of the image on the writing pad occurs so smoothly that conscicusness appears
to flow seamlessly from instant to instant. At the same time as the conscious
moment is perceived, the cortical ‘motor keyboard’ initiates actions through
the musculoskeletal system. Perceptions of the moment and actions upon the
environment are integrated at the top of the microgeny.

During the bottom-up process, the ‘meaning of the moment’ is systematically
extracted from a combination of personality structure and sensory information.

As the brain waves radiate toward the periphery of the body, via the perineural
system, each wave of sensation references informatiorn, both conscious and
unconscious, located throughout the body. Sensation therefore enters the
microgeny at successive points. However, sensation does not provide the build-
ing blocks for the construction of the world ‘out there’. Instead, sensation
constrains or sculpts or selects the developing world from a deep ‘precbject’,
formed from the personality structure. Personality structure is defined as the
sum of the 'fields’ of experience, concepts, memories, and archetypes, Hence
the ‘meaning’ of the moment is extracted prior to awareness of the moment.
The ‘world out there’ is what survives a transit through the microgenetic
sequence. The result can be a dream, a hallucination, an image, or a perception
of real objects in the world,

The personality structure includes Redpath’s ‘charges’, or patternings, or hold-
ings, or encapsulations installed by traumas. Tt is probably in the lower, pre-
verbal levels, the brain stem and limbic system, that Redpath’s subtle energies
have some of their effects. Additional effects may be at the level of ‘somatic
memories’ stored in solid state torm in non-nervous cells throughout the body
(Oschman & Oschman 19944, 1994b).
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It is likely that Brown’s fields ot experience and Redpath’s subtle energies are
literal cnergy fields, microscopic electric and magnetic signatures stored in
neural networks and in semiconductor circuits in non-nervous cells through-
out the body. It is for this reason that traumatic aspects of personality structure
are so approachable when the electromagnetic rhythms of therapist and client
are entrained to form a single collectively coherent pulse. By acting energeti-
cally, at this silent preverbal level, trauma can be resolved, while bypassing its
narrative representations.

The upward unfolding of the unit of consciousness retraces the stages in the
evolution of the nervous system, and retraces the ontogeny of the mind (i.e.
the development or maturation of the personality). Brown summarized his
concept by stating that evolution has taken millions of years to develop the
structure of the brain; it takes a few years to refine the personality structure;
and it takes a fraction of a second to produce a behavior. Figure 8.2 sum-
marizes the steps in the process.

As a philosophy of mind and practical theory, microgenesis is a process model
as opposed to a focalization model. In other words, steps in the processing of
data, such as visual information, do not take place in specific locations, but
retrace the evolution of the brain's structure.

The microgenetic moment

Microgenesis in action is dramatically demonstrated by those moments many
people have experienced when ‘time scems to slow down’. For Redpath, this
was one of the things he noticed first, when he re-experienced his own trauma
46 years after it occurred: the slow motion ot his fall, an altered perception of
time and space. This is a frequent recollection of those who have gone through
a serious accident or other life threatening situation. The experience of time
slowing down is probably caused by a speeding up of the thalamic clock or
pacemaker, so that each second is divided into more conscious units, While
this is perceived as a slowing of time, it is actually a speeding up of the microgeny,
allowing for more rapid responsiveness needed to initiate lifesaving actions.

Microgenesis is important for bodywork and movement therapics because it
helps account for significant moments ot realization, or insight, or resolution
that happen occasionally in therapeutic sessions. Redpath described one of
these moments, when his supposed ulcer problem resolved in a single instant,
probably correlating physiologically with a part of a single brain wave passing
through the parts of the microgeny where a certain aspect of his personality
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structure, a traumatic pattern, was stored. Redpath also described how other
therapists were unable to relate to an event so important to his personal evolu-
tion. Until microgenesis, there was little in the way of a theoretical framework
for discussing such phenomena.

While relatively rare, sudden moments of clarity and resolution are profoundty
jmportant, particularly for the victim of trauma of any kind, because they have
the potential to quickly and completely re-set the psyche, without getting into
the details of the event. A life-changing behavioral transformation, with many
physiological and emotional consequences, can take place in a fraction of a
second. We can refer to such instantaneous ‘healings’ as microgenetic moments
(a term devised by Deane Juhan after careful study of Brown’s work). All of this
relates to healing energy hecause the microgenetic moment arises during an
individual electromagnetic pulse associated with a single brain wave.

Brown's microgenesis model provides a neurophysiclogical context for such
phenomena, and recent work by Freeman (1995) provides a biological basis.
Freeman describes how transient electrical responses to sensation can lead
naturally to life-altering changes in the brain. Our interpretations of what a
particular pattern or sensation means arc set up by experiences we have early
in life. Microgenetic moments are instants when these connections are wiped
away, leading to a temporary period of cerebral malleability, to new interpre-
tations of reality, and to what Redpath refers to as serious action, action unen-
cumbered by traumatic patterns.

Through his own evolutionary process, Redpath developed methods of reach-
ing into the microgeny and bringing about a meltdown or deletion of previously
acquired traumatic perspectives. Such moments can lay the neural and ener-
getic groundwork for new interpretations and experiences of self. It is suggested
that Redpath’s methods represent microgenetic theory in action.
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Vibrational medicines

Introduction

Vibrations underlie virtually every aspect of nature. The vibrations of atoms
create sound and heat. Light arises from the vibrations of electrons in an object.
When we say something is blue, what is really happening is that light has
made the electrons within the object vibrate in a way that causes the emission
of blue light (see Weisskopf’s 1968 article on how light interacts with matter).
At a basic level, all life depends upon molecules interacting through vibrating
or oscillating energy fields. Virtually all that we know about living systems is
based on the analysis of vibrations.

In the living body, each electron, atom, chemical bond, molecule, cell, tissue,
organ (and the body as a whole) has its own vibratory character. Since living
structure and function are orderly, biological oscillations are organized in
meaningful ways, and they contribute information to a dynamic vibratory
network that extends throughout the body and into the space around it.
‘Encrgy medicines’ and ‘vibrational medicines’ seek to understand this contin-
uous energetic matrix, and to interact with it to facilitate healing (Gerber 1988).

The science of vibrations applies to all clinical methods. Regardless of the
philosophy of the technique being used, intricate energetic interactions occur
between nearby individuals, even if they are not in physical contact. Seeing
and talking with another person are energetic interactions, involving light and
sound vibrations. Information can be transferred from one organism to another
via energy fields, and living systems are very sensitive to them. Add thera-
peutic intention and touch to the equation, and whole new dimensions of
subtle but measurable exchanges are brought into play.

Skeptics lump vibrational medicines together as mystical, supernatural, occult,
pseudoscience, flaky, twilight zone, New Age gobbledygook, or, simply, unbe-
lievable (e.g. Barrett & Jarvis 1993, Raso 1995). The dynamic energy systems of
the body are dismissed as involving ‘subtle energies that are alien to physics’.

121
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These critiques are out of date, as modern researchers have confirmed that
living organisms do, indeed, comprise dynamic energy systems involving the
same sorts of field phenomena that physicists have been studying for a long
time. For example, clinical medicine is beginning to employ oscillating mag-
netic fields to ‘jump start’ healing. Vibrational therapies are not magic or super-
stition: they are based on biology, chemistry and physics.

Vibrational biophysics

Vibrations are a fundamental part of physics. There is a wide spectrum of electro-
magnetic vibratory trequencies, covering some 90 octaves. Any therapeutic
interaction, whether it uses sound, heat, laser beams, herbs, aromas, or move-
ments, involves one or more portions of this energy spectrum.

We have already discussed the extremely low frequencies (ELF) of the brain
and heart, and their interactions with geophysical rhythms. Higher frequen-
cies include radio, television, microwaves, infrared, visible light, ultraviolet,
X-rays, and gamma rays. For each of these frequencies, vibratory energy comes
in discrete packets or quanta, called photons: the higher the frequency of vibra-
tion, the more energy per packet. Physicists often refer to all electromagnetic
phenomena as ‘light’ and to their units as ‘photons’ even though only a small
part of the spectrum can be detected with the eye. Biological systems respond
in different ways to different parts of the electromagnetic spectrum.

Molecules wiggle

Molecules and their vibrations orchestrate all living processes. Every event
taking place within the body involves molecules performing tasks on other
molecules. Regardless of technique or philosophy, all healing affects molecules,

No one has ever seen a molecule: they are simply too small. Even the most
powerful microscopes give us only a fuzzy outline of molecular shape. In spite
of this, we have a detailed knowledge of how molecules are constructed and
carry out their functions. How can this be so?

Molecules are composed of atoms, which are made up of electrons. Virtually
all of our knowledge about molecules, and about matter in general, has come
from studying the ways light interacts with electrons.

Natural frequencies, entrainment, resonance

Previous chapters have discussed how oscillating electric and magnetic fields,
such as those produced by the heart and brain of two individuals, can become
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coupled or entrained, through direct touch (electrical connection), or biomag-
netic interactions, or both. We also mentioned important therapeutic applica-
tions of entrainment.

Any object has a certain natural or resonant frequency. Strike it, bump it, pluck
it, or heat it, and it will tend to vibrate at a specific frequency. This applies to
a bone, a piece of wood, a molecule, an electron, or a musical instrument. When
two objects have similar natural frequencies, they can interact without touch-
ing; their vibrations can become coupled or entrained. For electromagnetic
interactions between molecules, the word ‘resonance’ is used more often than
entrainment. In the older literature you will find the term ‘sympathetic
vibrations’,

In terms of vibrations, the human body can be compared to a symphony
orchestra. Each molecule corresponds to a particular instrument. Each bend,
rotation, or stretch of a chemical bond has a certain resonant frequency,
and will give off certain ‘notes’ if it is energized. Since molecules, water,
and dissolved ions are constantly bumping into each other at body tempera-
ture (Fig. 9.1), all parts are constantly jiggling and absorbing and emitting
energy.

Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 9.1 A A sugar molecule (glucose) magnified 30 000 000 times,
showing how it is jostled by the water molecules around it, drawn at
about the same scale. The molecules are represented as ‘space-filling’
models, in which each atom is drawn as a sphere centred on the
nucleus. Each sphere encloses a cloud of electrons. Space-filling models
are useful because they show the effective size of the molecule, i.e. the
approximate boundary through which other atoms cannot penetrate.
B At body temperature, a sugar molecule travels more than 3 metres
per second, but it does not get far inside a cell because it keeps
bumping into water and the other molecules around it. The jagged line
represents the path taken by a single glucose molecule in a fraction

of a second.
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Molecules and energy

While a chemical process, such as the breaking of a bond, may look superficially
like a mechanical event, at a deeper level the event is better described as a series
of vibratory energetic interactions. This is the level at which the various energy
therapies have their effects.

A soprano shatters a crystal goblet by singing a high note coinciding with the
natural frequency of the goblet. The atoms in the glass vibrate so strongly that
they cannot hold together, and the goblet breaks. The same thing can happen
to a molecule. Figure 9.2 shows a molecule of hydrogen peroxide, H,0,, being
fractured by vibrations. Sometimes this is called ‘molecular surgery’.

The O-0O bond of hydrogen peroxide is broken selectively with an electromag-
netic field of a specific frequency. The wavy arrow in the drawing represents a
photon of laser light that energizes the O-H bond (i.e. it makes the bond vibrate
violently) just as a tuning fork vibrates when you strike it. The vibrations are

Rights were not granted to include this
figure in electronic media.
Please refer to the printed publication.

Fig. 9.2 Molecular surgery, in which the O-O bond of hydrogen
peroxide, H,0,, is broken apart by a specific frequency of laser light.
The wavy arrow represents a photon of light that energizes the O-H
bond (i.e. it makes it vibrate violently). The vibrations are rapidiy
redistributed throughout the molecule, and the O-O bond, which is
weaker than the O-H bond, breaks. The experiment was done by
Fleming and Crim of the University of Wisconsin (see Crim 1990).
(Diagram after Ball K 1994 Designing the Molecular World. Copyright
© 1994 Princeton University Press with permission.)
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rapidly redistributed throughout the molecule, and the O-O bond, which is
weaker than the O-H bond, breaks.

‘Molecular surgery’ of this kind is important to bodywork because it provides
a biophysical basis for controversial vibrational therapies in which toxins, such
as agent orange or DDT, which have been stored in the body, can be broken apart
by energy fields emitted by crystals. When such a complex molecule is ‘shattered’
by vibrations, its fragments can be detoxified and excreted from the body.

Ball-and-stick images of molecules (such as those shown in Fig. 9.2} create the
false impression that the atoms within a molecule are fixed in position.
Actually, such drawings show the average structure. In real life, molecules change
their shapes extremely rapidly, with time intervals measured in trillionths of
a second.

Figure 9.3 shows the basic unit of the protein backbone, called a peptide group.
These units are repeated again and again to create proteins of various sizes,
shapes, and functions. The carbon-nitrogen bond of the peptide group is rigid,
while the adjacent bonds are essentially free to rotate (Pauling 1960). This is
important because it explains the flexibility of the protein backbone, which
enables proteins to assume different shapes as they carry out their functions.

Computer simulation is used to determine how proteins fold and twist as they
perform their functions. The bonds between the atoms are treated as though
they are springs. High-speed computers determine the forces acting on the
parts. Beginning with the average ‘ball-and-stick’ structure, the computer calcu-
lates the bends and twists taking place from instant to instant as a result of the
jiggling of surrounding molecules (Fig. 9.3, inset).

Gilson and colleagues (1994) used compuler molecular dynamic simulations
to study important neurochemical reactions. They showed how acetylcholine
gets to the active site deep within the acetylcholinesterase enzyme. The enzyme
has a ‘back door’ with an clectric field that attracts acetylcholine into the active
site, and then allows the products of the reaction, choline and acetate, to escape.
The process is illustrated on the cover of the 4 March 1994 issue of Science.

Spectroscopy

The most important source of information on molecular behavior is spec-
troscopy, which is based on the ability of molecules to absorb and emit electro-
magnetic fields. (For a listing of books and review articles on this important
subject, see Sauer 1995.) Spectroscopy is possible because of the resonant
interactions taking place in molecules.
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Fig. 9.3 The basic unit of the protein backbone, the peptide group.
These units are repeated again and again to create proteins of various
sizes, shapes and functions. The C-N bond of the peptide group is rigid,
while the adjacent bonds can rotate (see Pauling 1960). Bending and
rotation of these bonds allow the protein backbone to assume different
shapes. The inset shows three successive shapes of a protein segment,
as determined by molecular-dynamics simulation, at 1071 -second
intervals. The computer determines shape changes on the basis of
forces {f} and velocities (v} created by interactions with surrounding
molecules. (Inset after Karplus & McCammon 1986 The dynamics of
proteins. Scientific American 254, p. 45, with permission from Scientific
American.)

A molecule contains various charged components: protons, electrons, and side
groups such as the amino acids shown in Figure 9.3. Each of these charges has
an electric field around it. When a charge moves or rotates, the electric field
moves or rotates, and this sets up electromagnetic fields that are radiated into
the environment. The opposite is also true: specific frequencies in the environ-
ment can be absorbed by a molecule, inducing movements of the component
parts.

A substance such as water, appearing colouriess to the eye, absorbs strongly at
a variety of frequencies that we cannot see. We shall see below how such absorp-
tions arc involved in homeopathic and related vibrational medicines.

Different kinds of motions taking place within molecules result in the emission
or absorption of different types of energy fields as shown in Figure 9.4.
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Fig. 9.4 Movements within molecules and the kinds of
electromagnetic fields they emit or absorb. The highest frequency and
highest energy motions are those of the innermost electrons, which
resonate in the X-ray region of the electromagnetic spectrum.

The outermost electrons, that are responsible for most of the physical
and chemical properties of an atom, resonate at the ultraviclet and
visible portions of the spectrum. Bond bending and stretching involves
infrared light. Bond rotations resonate at microwave frequencies.

The spins and orientations of atomic nuclei correspond to vibrations in
the radiofrequency and sound portions of the spectrum. Usually the
frequencies absorbed by a molecule are identical with the frequencies
emitted when the molecule is excited. This reciprocity of absorption
and emission is known as Kirchhoff’s principle. Energy is absorbed by
the reverse of the process by which emissions are produced, i.e. the
absorbed energy causes particular motions to be set up within the
molecule. The boundaries between the different frequency regions are
not sharply defined. The illustration is a simplification in that it does
not show the couplings that take place between different activities,
such as between vibrations and rotations. (Maodified from Whiffen DH
1966, Fig. 2.1, p 15, by kind permission of Pearson Education Ltd.)
For more details see a chart of the electromagnetic spectrum.
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Spectrometers of various kinds are used to measure the emissions and absorp-
tions of molecules. Technically the radiation or absorption pattern is called a
spectrum (a graph of energy intensity versus frequency or wavelength). Figure 9.5
shows a typical infrared absorption spectrum of a compound. Each peak repre-
sents a frequency that is absorbed by bending or stretching of a particular
bond within the molecule.

Every molecule in the body, and every homeopathic, herbal, or aromatherapy
preparation, vibrates in specific ways and emits a characteristic energy
spectrum. Complex molecules contain thousands or even millions of atoms,
and their spectra can be quite intricate. The spectrum is an electromagnetic
‘signature’ or ‘fingerprint’ of a molecule that is an extremely precise
representation of the motions of the particles within it. So characteristic
are these fingerprints that a chemist can use them to identify an unknown
substance.

Vibratory interactions between molecules

Figure 9.6 shows a resonant interaction between two nearby proteins. The
rotation of a charged amino acid sets up an electromagnetic field that
entrains rotations of the corresponding amino acid on a second protein.
The second protein also emits an electromagnetic field that affects other
proteins, As a result, molecular motions and energy fields join together
to form a continuous or collective energy system. We shail see below that
the crystal-like organization of molecules in living systems enhances this
phenomenon.

H,C —CH,

/[ \

o O
CH

I

CH,

Fig. 9.5 The infrared absorption spectrum of 2-methyl dioxalane, and
its molecular structure. (After Whiffen 1966, Fig. 8.2a, p. 102, with
permission from Pearson Education Limited.)
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Fig. 9.6 The rotations of a charged portion of the protein molecule
on the left set up an electromagnetic field that brings about
complementary motions in the protein to the right, even though the
two molecules are not touching. It is the oscillating electric component
of the electromagnetic field that makes the amino acid of protein 2
oscillate in synchrony with the corresponding amino acid of protein 1.
(For details, Allen & Crass 1963, Sauer 1995.)

Living crystals

All therapeutic and scientific approaches to the body can benefit from an
appreciation of the crystalline nature of living tissues. We do not usually
consider our bodies to be crystalline, because when we think of crystals we
usually think of hard materials, like diamond or agate. Living crystals are
composed of long, thin, pliable molecules, and are soft and flexible. To be
more precise, these are liquid crystals (see e.g. Bouligand 1978).

Crystalline arrangements are the rule and not the exception in living systems.
Examples include arrays of phospholipid molecules forming cell membranes
and myelin sheathes of nerves, collagen arrays forming connective tissue and
fascia, contractile arrays in muscle, arrays of sensory elements in the eye, nose,
and ear, arrays of microtubules, microfilaments and other fibrous components
of the cytoskeleton in nerves and other kinds of cells, and arrays of chlorophyll
molecules in a leaf (see Fig. 3.4, Ch. 13 and Fig. 13.2).

Some bodyworkers are convinced that crystalline materials, such as quartz,
shells and stones, enhance the effectiveness of their work (e.g. Jeffery 1993,
Galde 1991). A simple explanation for such effects is that crystalline objects
have resonant interactions with the highly ordered liquid crystals within the
tissues of the therapist and the person being touched. In other words, the
crystals enhance vibratory energy exchanges between two individuals.
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Coherence

Because of the resonant interactions illustrated in Figure 9.6, nearby molecules
interact with each other via electromagnetic fields. What happens in an
extensive array of similar molecules, such as those mentioned above?

Answering this question has led to one of the most important discoveries
in recent years, a discovery that can help account for many of the remark-
able phenomena experienced every day by practitioners of vibrational medi-
cines.

We have repeatedly mentioned the work of Herbert Frohlich, who predicted
that crystalline molecular arrays should vibrate strongly and coherently (see
Ch. 4). (For an entertaining account of coherence and its biological signifi-
cance, see The Rainbow and the Worm (Ho 1993).

Frohlich was particularly impressed with the effects of the enormous electrical
ficlds developed across cell membranes, with the inside negative relative to the
outside. Electrical fields are also generated in the collagen arrays in connective
tissues (tendons, ligaments, bones, cartilage, fascia) during movements. Activities
such as nerve conduction, muscle contraction, and glandular secretion also
produce electrical fields. Fach activity in the body creates a characteristic field
pattern. Moreover, the whole body is polarized, with the hecad-end negative
and the tail- or foot-end positive (Athenstaedt 1974).

Research on electrically polarized molecular arrays reveals that interactions
such as those shown in Figure 9.6, repeated by the millions of molecules within
a cell membrane, tendon, muscle, bone, nerve cell, or other structure, give rise
to huge coherent or laser-like vibrations. The vibrations are collective or cooper-
ative phenomena, in which all of the weakly vibrating parts, in the presence
of an electric field, become coupled. The result is a strong, orderly, and stable
vibration that is far more than the sum of individual vibrations. This is an
example of the tendency for new properties to arise as we go up the ladder of
scale, eloquently described by Szent-Gyorgyi (1963):

If Nature puts two things together she produces something new with new
qualities, which cannot be expressed in terms of qualities of the components.
When going from electrons and protons to atoms, from here to molecules,
molecular aggregates, etc., up to the cell or the whole animal, at every level
we find something new, a new breathtaking vista. Whenever we separate two
things, we lose something, something which may have been the most
essential feature. (Szent-Gydrgyi 1963)
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Bodywork and movement therapies focus primarily on the ‘something new’ or
‘breathtaking vistas’ arising in the body as a consequence of the ways the parts
cooperate. In the past, science has been based on separating parts for indi-
vidual study, which obviously eliminates some of the most interesting proper-
ties. Whenever a scientist, such as Frohlich or Szent-Gyorgyi, has looked for
the cooperative qualities arising from the ways living molecules interact,
profoundly important discoveries have emerged.

[n the case of Frohlich oscillations, two ‘mew qualities’ arise that are of great
importance in the therapeutic setting. The first is that the crystalline mole-
cular arrays found throughout the body are exceedingly sensitive to energy
fields in the environment. Some of these sensitivities border on the limits of
what is physically possible. Biologists continue to find such sensitivities, but
the phenomena have often been dismissed as impossible. Frohlich’s research
has provided a sound biophysical mechanism that can explain such sensi-
tivities. This subject will be taken up again in Chapter 13.

The second new quality is that strong oscillations can travel about within the
crystalline network of the body and they can be radiated into the environ-
ment. Theory predicted that the vibrations would occur at a variety of frequen-
cies, including visible and near visible light. Such radiations have been detected
{c.g. Callahan 1975; Popp et al 1981, 1992). Moreover, it has also been demon-
strated that such frequencies have important biological effects (e.g. Grundler
et al 1977).

Crystalline components of the living matrix act as coherent molecular
‘antennas’, radiating and receiving signals. Electronics engineers know that an
antenna works best if its length corresponds to the wavelength of the signal
being transmitted or received. When a person moves, tensions set up within
the fabric of the body change the lengths of the molecular antennas of the
myofascial system, and therefore change their resonant frequencies. Experi-
enced bodywork and movement therapists become sensitive to such changes,
and use the information to ‘tune in’ to imbalanced or immobile places within
the bodies of their clients.

Research on coherence in biological systems is attracting much attention around
the world. One important conclusion is that the water in the spaces between
parts of the highly ordered systems is also highly organized. Vibrations of the
water molecules can couple to the coherent energy patterns within the protein
array. The resulting coherent water system has laser-like praperties, and is likely
to retain and release electromagnetic information, i.e. have a form of memory
(Del Giudice et al 1988, Preparata 1995).
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Cellular oscillations and systemic regulations

Now we consider vibrating molecules in the context of whole body or systemic
regulations, the focus of many bodywork and movement therapies. Figure 9.7
shows all of the physiological processes in the body, without their names. All
the systems are interlinked by a great number of interacting and crisscrossed
pathways (Adolph 1979). Systemic, or global, or ‘whole system’ regulation refers
to the sum of all of these communicating pathways interacting and integrating
to produce coordinated actions, such as metabolism, movement, thought, excre-
tion, reproduction, defense against disease, wound repair, etc. All schools of
bodywork or movement therapy represent different approaches to these regu-
latory netwaorks,

From the complexity shown in Figure 9.7, we extract a single physiological
regulatory loop affecting a single cell (Fig. 9.8). In making this separation, we
keep in mind the intricately crisscrossed pathways that operate in the back-

X

Fig. 9.7 Ali of the physiological processes in the body are shown
without their names. ‘The biology of wholeness is the study of the
body as an integrated, coordinated, successful system. No parts or
properties are uncorrelated, all are demonstrably interlinked. And the
links are not single chains, but a great number of crisscrossed
pathways. All of the systems interdigitate. This is possible because of
communication’ (Adolph 1982) (After Mellor 1966.)
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ground, affecting every step. We also keep in mind Szent-Gy0rgyi's perspective
of the essential features that are lost by making the separation.

The conventional linear way of viewing this scheme is that a stimulus or
disturbarnice to the system initiates a cascade of ¢vents that eventually activate
a receptor on the surface of a particular cell. Another cascade of events within
the cell leads to a certain activity.

An important discovery in relation to this scheme is the existence of ‘second
messengers’ within cells (e.g. Rasmussen 1981). These are substances that
convert a ‘first’ message — such as a hormone, neurotransmitter, growth factor,
or other command signal arriving at the cell surface - into a change in some
activity inside the cell or nucleus. These events lead to an ‘action’ that tends
to bring the whole system back to balance. A series of signals then feeds back
to the first step in the Joop, providing information that the action has been
completed.

Pharmacology is based on the concept that if we understand a regulatory path-
way, we can selectively intervene with drugs that stimulate or block specific
steps in the chain. There is more to the story, for each part of the sequence
invoives a molecule with a unique structure and with a unique pattern of energy
emission and absorption. Internal motions of each molecule enable it to carry
out its function {e.g. as a hormone, receptor, second messenger, or enzyme). A
spectrum of different frequencies will be given off while a molecule is coiling
or twisting to carry out its task, and a corresponding set of frequencies can be
applied to a molecule that will enhance or inhibit the internal motions involved
in the molecule’s functioning. For example, a hormone-receptor interaction
or an antihody-antigen reaction is often viewed as a mechanical lock-and-key
system, in which only one specific type of molecule can fit into the receptor.

While the analogy is useful, there is more to the story of how one molecule
recognizes and responds to another. At the atomic scale, physical contact
between two molecules has less meaning than the ways they interact energet-
ically. As a hormone approaches a receptor, the clectronic structures of both
molecules begin to change. Bonds bend, twist, and stretch; parts rotate and
wiggle. The orientation and shape of the molecules change so that the active
site of the hormone can approach the active site of the receptor. Recognition
of a specific hormone by a receptor depends on resonant vibratory interactions,
comparable to the interactions of tuning forks (see Ch. 14 and Fig. 14.1).

Frohlich (1975) developed a model in which strong attractions arise because
of giant coherent oscillations of the two molecules involved. The appro-
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Fig. 9.8 A single regulatory loop is separated out from the web of
physiological interactions shown in Figure 9.7. A stimufus or
disturbance to the system (technically called a perturbation) affects a
gland or sensor. This results in the release of a messenger (hormone,
signal molecule, or growth factor) into the circulatory system. The
messenger travels to a target cell, where it activates a receptor in the
cell membrane. This activates one or more second messengers within
the cell that activate an effector (contractile array, secretory system,
etc.) causing some action to take place. Feedback is obiigatory, as
information that an action has taken place always flows back to the
beginning of the cycle (Adolph 1979). The feedback messenger enters
the circulatory system, and is carried back to the gland or receptor that
initiated the cycle. The inset shows that each molecule in the loop
emits and absorbs electromagnetic signals (photons, shown as wavy
lines) as it carries out its function. These signals can be absorbed and
conducted throughout the organism by the continuous living matrix
(the connective tissues, cytoskeletons, nuclear matrices, and water
associated with them). Some of the components of the loop may be
partly or entirely electromagnetic in character. Allergies, chronic and
degenerative diseases, and failure to heal can result from the disruption
of such regulatory loops. We can view the loop as a cascade of
chemical reactions accompanied by a cascade of electronic and
electromagnetic interactions.
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priate frequency for such attractions is around 10'3 Hz, which corresponds
closely to the frequency of cell membrane electrical oscillations at body
temperature.

Activation of the receptor is the final step in an elaborate energetic dance of
the electrons within the signal and receptor molecules. This electronic ‘ballet’
is an example of molecules interacting without touching. As the electronic
structure of hormone and receptor changes, photons are emitted and
absorbed. Such emissions and adsorptions were once thought to be random
events — unimportant by-products of biochemical processes; scientists now see
them as vital pieces of information.

The inset in Figure 9.8 shows some of the photons being given off and
absorbed by molecules as they perform their functions in a regulatory loop.
The information arising from such energetic exchanges is not wasted. Instcad,
information is exchanged with the living matrix continuum. This is the con-
tinuous network composed of connective tissues, cytoskeletons, and nuclear
matrices, and the continuous layers of water adhering to them. Since the living
matrix extends into every nook and cranny of the body, it forms a systemic
energetic continuum, The overall field of the body, and fields in the environ-
ment, affect all of the steps in the regulatory loop. Hence the electromagnetic
‘environment’ of a hormone-receptor interaction influences and is moditied
by the interaction. In some cases, triggering a receptor with an appropriate
electromagnetic field is indistinguishable from triggering it with a hormone
or other stimulus. Some important regulatory loops may be partly or entirely
electromagnetic in character, and are therefore not recognized by conventional
pharmacology. In the future, we can expect chemical pharmacology to be
greatly augmented by energetic pharmacology. Fréhlich (1978) explains:

An assembly of cells, as in a tissue or organ, will have certain collective
frequencies that regulate important processes, such as cell division. Normally
these control frequencies will be very stable. If, for some reason, a cell shifts
its frequency, entraining signals from neighboring cells will tend to reinstall
the correct frequency. However, if a sufficient number of cells get out-of-step,
the strength of the system’s collective vibrations can decrease to the point
where stability is lost. Loss of coherence can lead to disease or disorder.
(Frohlich 1978)

While pathology may manifest as chemical imbalances, the underlying
problem is electromagnetic. Hence balance can often be restored by provid-
ing the correct or ‘healthy’ frequency, and entraining the oscillations back
to coherence.
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These are profoundly significant concepts for all therapeutic approaches to the
body. The whole field of chemical analysis by spectroscopy shows that there is
a ‘fundamental duality between chemical structure and coherent oscillations’.
Coherent vibrations in living systems are as fundamental as chemical bonds
(Smith 1994). There are two ways of altering functions in the body: one is to
add particular molecules to the system, and the other is to add the electro-
magnetic signature of those molecules. The energy fields projected from the
hands of bodyworkers are in the range of intensity and frequency that can
influence regulatory processes within the body of another person.

Energy fields can have profound biological and psychological effects, particu-
larly if they are applied at or near certain active regions on the skin (Andreev
et al 1984). Many studies have demonstrated interactions between cells and
molecules that are not touching (revicwed by Smith 1994). The most intrigu-
ing and clinically significant examples come from research on homeopathy
and related vibrational medicines, which we shall consider in the next chapter.
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Homeopathy and
related vibrational
medicines

What is urgently needed is to be able to read the language of
electromagnetic biocommunication to complement our understanding of
the genetic code.

C.W. Smith (1994)

Rationale for vibrational medicines

‘The rationale behind vibrational medicine is straightforward: diseases and dis-
orders alter the electromagnetic properties of molecules, cells, tissues, and organs.
In addition to the familiar regulatory systems studied by physiologists, the human
body contains an electromagnetic control network. Ancient methods such as
acupuncture recognize, understand and treat via these systems. Modern research
is determining their biophysical mechanisms and electromagnetic ‘languages’.

When a particular molecule is deficient or altered or in excess because of a
disease or disorder, normal functioning can sometimes be restored with a drug.
This is the basis for pharmacology. Vibrational medicines such as homcopathy
demonstrate that similar or even better results can be obtained by providing
the electromagnetic fingerprint or signature of a natural substance (Smith
1994). In the previous chapter, we coined the term ‘energetic pharmacology’
to distinguish this approach from conventional chemical pharmacology.

A substance, or its electromagnetic signature, challenges the defense and repair
systems to respond, without the side-effects of pharmacological interventions.
In some cases an imbalanced system is restored by introducing a signal that
cancels a discordant or pathological frequency that is disturbing the body.

In bodywork and movement therapies, the emanations from a therapist’s own
tissues can provide electromagnetic information that opens or augments vital
communications in a patient's tissues. Light and sound therapists apply energies
of particular frequencies to appropriate points on the body (e.g. ‘colorpuncture’,
Mandel 1986).

139
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Fig. 10.1  Dr Cyril W. Smith. (Portrait used with permission from
Dr Cyril W, Smith. Photograph by Invicta Studio, Manchester.)

These energetic approaches are not based on vague or obscure theories. For
example, studies of energetic phenomena have provided most of the images of
atoms and molecules shown in chemistry and biochemistry texts. Spectroscopy
is the general field of study, and a series of Nobel prizes attest to its signifi-
cance. Developments in spectroscopy are closely linked to quantum theory and
to our understanding of the fundamental nature of all matter, both animate
and inanimate. Astronomers and astrophysicists use spectroscopic methods to
determine the composition of stars and other objects that are too far away to
allow close-up study.

Medical spectroscopy and the ‘water system’

Biomedical scientists are beginning to use spectroscopic methods in the detec-
tion and cure of diseases (Jackson & Mantsch 1996). Their results confirm what
energy therapists have known for a long time: the human body emits vibra-
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tory information that precisely specifies the activities taking place within. We
saw in Chapter 1 that Harold Saxton Burr reached a similar conclusion, many
years ago.

Modern researchers are generally unaware of the extensive background expio-
ration done by the founders of various vibrational medicines, and by those
who have carefully and thoughtfully continued these lines of inquiry.

Magnetic resonance imaging (MRI) is a spectroscopic method that is widely
and successfully used for medical diagnosis. MRI works because tumours
contain abnormal arrangements of water (Damadian 1971, Damadian et al
1974). Most physiologists attach no significance to this important fact, as they
do not recognize that the body has a ‘water system’ involved in communica-
tion and regulation. As with the electrocardiogram, medical science accepts
the information provided by MRI images as a sort of by-product of life, with-
out appreciating the profoundly important energy picture that underlies the
method. In contrast, homeopathy and other vibrational medicines take
advantage of the water system and its great sensitivity to electromagnetic
fields.

Living tissues contain thousands of different kinds of molecules, each of which
is surrounded by water (Watterson 1988). Unti] recently, the medical use of
direct body spectroscopy has been hampered by the fact that cell and tissue
water absorbs the radiations one would like to study. The scientitic question is
what the water molecules ‘do” with the absorbed information. Do they convert
it to random processes (heat)? Or do the water molecules do something more
sophisticated? Can water molecules store molecular signatures? Can such
information be conducted through the water system? Perhaps the troubling
‘artifact’ of water absorption actually explains how homeopathic dilutions and
the body’s water system absorb information from a substance.

While the subject continues to he highly controversial, a number of scientists
have reversed their opinions from insisting that the phenomenon of ‘water
memory’ is impossible, to determining the mechanisms involved. A key step
was the publication in 1994 of a scholarly book entitled Ultra High Dilution
Physiology and Physics (Endler & Schulte 1994). Scientists from 10 countries
contributed essays to the collection. Current thinking is that ‘water memory’
does not violate any laws of physics or nature. It simply means that our
understanding of watey is incomplete.

In homeopathy, molecular signatures are transferred from a biologically active
molecule to the water in which it is dissolved. This happens when the homeo-
pathic physician ‘succusses’ the sample. Succussion is a method of vibrating or
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sending a shock wave through a solution. Dissolved molecules are made to
vibrate intensely and coherently, and they therefore emit their eiectromagnetic
signatures {(emission spectrumj.

One plausible mechanism for water memory storage, published by Smith
(1985), is that hydrogen bonds hold water molecules together in a helical
structure that acts like a coil. The magnetic components of fields emitted by
the vibrating molecules induce current flows through the water helix. These
currents reverberate within the water structure, much like the ringing of a
tuning fork.

Even when the sample has been diluted to the point that the original molecule
is gone, the signals stored in the water continue to vibrate for a long time.
Upon further dilution and succussion, the reverberating signals transfer to
other water molecules used to dilute the sample.

The ability of atomic systems to recall coherent electromagnetic pulses is known
to physicists (Brewer & Hahn 1984). Several independent reports document
storage of information by water (e.g. Trincher 1980).

Studies of allergic reactions

C. W. Smith (Fig. 10.1) has developed important clinical applications of vibra-
tional medicine (Smith 1988, 1994). His results are important to those who
suffer from a wide range of ailments.

The significance of Smith's studies for bodywork and movement therapists
is that they document the astonishing sensitivity of physiological regulatory
systems to electromagnetic fields, Moreover, every therapist has a few clients
with frustrating conditions that do not respond to treatment. The patient may
have an electromagnetic allergy, a condition rarely recognized by medicine.
Those who are hypersensitive to 60-cycle electricity may develop dizziness,
nausea or migraines that are triggered by walking past a hidden transformer or
by standing next to an appliance such as a toaster. Sometimes physicians give
drugs to treat the symptoms, the drugs produce side-effects, and more drugs
are given to treat those side-effects. Some of these individuals will benefit
immediately by being made aware of how their e¢lectromagnetic environment
is affecting them (see Becker 1990). The best way of checking one’s environ-
ment for strong magnetic fields is to use a simple detector (see Chapter 14 and
Appendix I).

Since 1982, Smith has studied more than 100 electrically sensitive multiple-
allergy patients. Smith explains how regulatory systems (such as shown in
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Fig. 9.8) can be set into chaos by minute quantities of chemicals or by energy
fields in the environment. Just as harmful chemicals can disrupt body
chemistry and cause disease, harmful electromagnetic fields can sensitize and
disrupt electronic signaling within the organism.

Multiple allergic responses are acquired when a patient is exposed to a previ-
ously innocuocus substance or frequency while reacting to an allergen. In extreme
cases, an individual may react to as many as 100 different stimuli.

Allergic reactions can be triggered by specific electromagnetic frequencies in
the range of a few thousandths of a hertz to a gigahertz (one billion cycles per
second). Moreover, Smith found that other electromagnetic fields, of appro-
priate frequencies, can halt the reaction. According to Smith, "the pattern of
allergic responses is the same whether the trigger is chemical, environmental,
nutritional or electrical’ (Smith 1988).

Traditional therapy for allergies has involved pricking the skin with a diluted
allergen. The result is a weal on the skin. As the allergen is taken through a
series of dilutions, the weal gets smaller, then larger, then smaller, etc., until a
dilution is reached where no weal is produced. This is known as the patient’s
‘neutralizing dilution’ and can be injected to protect the patient from subse-
quent exposure ~ a sort of immunization.

Work by Monro and colleagues (cited in Smith 1988) showed that extremely
sensitive allergy patients needed only to hold a glass tube containing a dilu-
tion of the allergen to show symptoms or neutralizing effects. The most sensi-
tive patients could even distinguish tubes of allergen that were merely brought
into the same roomn.

Smith and his colleagues used electromagnetic fields from an adjustable oscil-
lator to test and treat electrically hypersensitive allergy patients. Increasing the
frequency has the same effect as diluting the aliergen. Eventually a frequency
is reached that has the same effect as the ‘neutralizing dilution’.

The studics are begun with the signal generator in the adjacent room to see if
the patient can tell whether the signals are on or off. For sensitive patients, the
signal generator does not even need to have an antenna attached to its output
terminals. For less sensitive patients, a short length of wire is adequate. In no
case is the wire physically connected to the patient. The amounts of radiation
are no larger than that leaking from a television set or home computer.

Lakhovsky used high frequency fields to treat cancer. His theory (Lakhovsky
1939) was that health involved a balance or equilibrium in the ciectrical oscilla-
tions in living cells, and that disease atises from oscillatory disequilibrium.
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While medical science dismissed Lakhovsky’s approach for over 50 years, his
theory coincides with the concepts that are now emerging from the work of
Frohlich, Smith, Bassett, Endler, Schulte, and others discussed in this book.
Acupuncture, electroacupuncture, colourpuncture, and a variety of other
‘energy therapies’ are also based on balancing energy systems in the body.

The frequency range 1-30 Hz is particularly important physiologically and is
also the frequency of normal variations in the geomagnetic fieid. Of particular
interest are the ELF frequencies present in all human subjects and that
resonate with homeopathic remedies. Ludwig (1987) has reported on the
resonant frequencies of particular physiological functions in man.

Studies on bacteria and yeasts indicate that specific coherent frequencies can
trigger proliferation. This may be a part of the Candida problem. For example,
the clocks in computers operate at frequencies that can be biologically active.
One of Smith's allergy patients had attacks of colitis that seemed to be
triggered by working next to a computer with an 8 MHz (8 million cycles per
second) clock frequency. This frequency affects the growth of yeasts (Aarholt
et al 1981).

Not only can patients be extremely sensitive to electromagnetic fields, they
can also emit signals during their allergic reactions. These signals can actually
be large enough to produce allergic reactions in sensitive individuals nearby.

Electronic devices have been developed to detect signals from allergic patients,
phase invert them, and feed them back into the body for therapeutic purposes.
These methods are based on connecting a sophisticated electronic circuit to
particular acupuncture meridians related to specific organ systems (Gerber
1988, Scott-Mumby 1999). Some of these instruments can perform hundreds
of tests for allergic responses in a few seconds, using a frequency-matching
system. The body is checked for responses to molecular signatures that have
been digitized and stored in a computer.

While a ‘personal oscillator’ set to a patient’s neutralizing frequency might
scem to be an effective treatment for an alicrgy, the correct frequency for one
person can be another’s allergic trigger. Because of this, a better method is to
expose a vial of mineral water to the patient’s neutralizing frequency, The
patient can merely hold the vial of water in his or her hand Lo neutralize an
allergic reaction. The water retains its effectiveness for at least 1-2 months.
However, if the patient undergoes a strong allergic reaction, the water seems
to lose its effectiveness. Smith thinks this happens because such patients emit
signals that ‘overwrite’ the signal stored in the water.
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We have presented a few of the fascinating and important discoveries and
clinical applications of vibrational medicine. Those who have had satisfactory
clinical outcomes tend to be disinterested in the scientific debates, and are
instead simply grateful that they feel better.

Some conclusions

Much of the seeming magic and mystery surrounding vibrational medicines is
being revealed as the same mystery, that has always been associated with the
invisible yet palpable forces of nature. Many of the subtieties arising in the
clinical context are none other than the subtleties of human structure and
patterns of energy in interaction. As new research reveals the basis for these
subtieties, we obtain a much clearer picture of the human body in health and
disease. The medical and chemical-pharmacological models that have served
us well in the past are not being replaced, but are being viewed within a more
complete multidimensional perspective. ‘Subtle energies’ and 'dynamic energy
systems’ are neither supernatural nor do they require a revision of physics.
They go to the foundation of life. The molecules and energy fields in our envi-
ronment can affect living systems. An understanding of these relationships,
whether based on intuition or on science, is fundamental to a wide range of
therapeutic approaches, including flower essences, homeopathy, aromatherapy,
sound and light therapy, the use of crystals, and many others.
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Gravity, structure,
emotions

introduction

Previous chapters have described the physiological and clinical importance of
clectricity and magnetism. Little has been said about gravity, even though it is
arguably the most potent physical influence in any human life.

Gravity pervades our bodies and our environment and affects our every activity.
All of the structures around us - our homes, furniture, buildings, machinery,
plants and animals — and our own bodies, are designed to function in a world
dominated by gravity. The form of each bone, muscle, and sinew tells a story
of its particular role in maintaining and moving the body in the gravitational
field. Many of the injuries faced in the therapeutic setting are consequences of
falling down, or of habitual movement patterns that strain tissues. Hence ther-
apists of virtually every tradition can benefit from an appreciation of the ways
in which gravity interacts with structures, energy flows, and emotions, and the
clinical approaches that remedy ‘gravitational traumas’.

Gravitational physiology

To introduce the therapeutic significance of gravity, we summarize the work of
Joel E. Goldthwait and his colleagues at Harvard Medical School. Their clinical
research in the early part of the 20th century laid an important but rarely cited
foundation for modern bodywork and movement therapies.

A surgeon in Boston and founder of the orthopaedic clinic at the Massachusetts
General Hospital, Goldthwait developed a successful therapeutic approach to
chronic disorders. The aim of his therapies was to get his patients to sit, stand,
anid move with their bodies in 2 more¢ appropriate relationship with the vertical.
After years of treating patients with chronic problems, he concluded that many
of these problems arise because parts ot the body become misaligned with
respect to the vertical, and organ functions therefore become compromised.

147
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Goldthwait’s therapeutic approach was based in part on observations made
while performing surgery on such patients. He noticed that abdominal nerves
and blood vessels are under tension in individuals whose bodies are out of
alignment. He also reported ‘stretching and kinking' of the cerebral arteries
and veins in those whose necks were bent. Various cardiac problems were corre-
lated with ‘faulty body mechanics’ that distorted the chest cavity in a way that
impaired circulatory efficiency. Goldthwait also documented with X-rays a
build-up of calcium deposits around the vertebrae of individuals with chronic
arthritis, and observed that these deposits can diminish when the individual
acquires a more vertical stance (Fig. 11.1). His therapeutic approach corrected
many difficult problems without the use of drugs. He viewed the human body
from a mechanical engineering perspective, in which alignment of parts is
essential to reduce wear and stress. He pleaded with physicians to recognize
and correct misalignments to prevent long-term harmful effects.

Strained

Hypertrophic spurs

Fig. 11.1  Goldthwait’s drawings of a normal vertebra and one
showing the effects of longstanding strain and pressure from ‘faulty
body mechanics’ as occurs in a rounded or drooped dorsal spine.

The strained vertebra shows: narrowing of the anterior region; the
spinous process is at a more acute angle from the vertebral body;

the arch of the intervertebral foremen is narrower; evidences of strain
include the hypertrophic spurs on the articular facets and the tip of the
spinous process. (After Goldthwait et al 1934, Fig. 10, p. 25))
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Goldthwait’s observations and concepts, and those of others in the field (e.g.
Strait et al 1947, Hellebrandt & Franseen 1943) are important and fascinating.
However, research of this kind was begun at the dawn of the era of pharma-
cology. Medical inquiry was scon swept away in the tide of drug-based medicine
that continues today.

In articles published in 1909 and 1911, Goldthwait wrote an impassioned plea
for everyone to pay more attention to the ways they hold and move their
bodies in relation to the gravity field. While Goldthwait’s concepts did not
become established in clinical medicine, a number of modern schools of body-
work and movement therapies rely on simitar principles:

The way we hold and move our bodies in our daily activities is more
important than most people realize. It is desirable to be able to stand erect
and to have the parts of the bady balanced so that easy and graceful
movement occur. These ideas about how we stand and move are important
for full health and economic efficiency of the body. The most economical way
to use the body is with proper poise. This allows more energy to be available
for whatever task is required. Any time a structure departs from the balanced
state, energy is wasted and efficiency is reduced. An imbalance can cause one
part of the body to be strained more than another, but no one part can be
strained without affecting the whole body.

It would seem to be a matter simply of common sense to expect better health
with the body so poised or balanced that all of the organs are in their proper
positions and the muscles are in proper balance. Likewise with the poise such
that the viscera of both the abdomen and thorax must be out of place, as can
easily be demonstrated with X-rays, the best health could hardly be expected.
The malposition of an organ will disturb its function. If malposition continues
long enough, permanent damage will result, but if the faulty mechanics is
corrected, damage will be prevented.

Goldthwait and his colleagues (1934} identified several ‘grades’ of body
mechanics (Fig. 11.2). Texts on biomechanics and Rolfing® (Rolf 1977) analyze
the relation of the body with the vertical by imagining a plumb bob attached
to a point at the centre of the head and dropped through the body structure
(Fig. 11.2E). In the illustration, we have defined Rolf's ‘gravity line’ and
superimposed it on Goldthwait’s drawings. The experienced bodyworker will
notice that the body shown in Figure 11.2A, which Goldthwait identifies as
‘excellent mechanical use of the body’, still exhibits strain and departure from
verticality.
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Fig. 11.2 A-D are from The Harvard University Chart for Grading
Body Mechanics (Goldthwait et al 1934). The images are described as
follows: A Excellent mechanical use of the body. Head straight above
chest. hips and feet; chest up and forward, abdomen in or flat, back,
usual curves not exaggerated. B Good mechanical use of the body.
Head too far forward; chest not so well up or forward; abdomen and
back, very little change. C Poor mechanical use of the body. Head
forward of chest; chest flat; abdomen relaxed and forward; back curves
are exaggerated. D very poor mechanical use of the body. Head stiil
farther forward; chest stilt flatter and farther back; abdomen completely
relaxed, ‘slouchy’ back, all curves exaggerated to the extreme. (A-D
from Goldthwait et al 1934, p. 8, with permission from Arnold.)

E The ideal vertical structure defined by Ida P. Rolf in her classic book
on Ralfing® (Rolf 1977). The ideal ‘gravity line’ passes through the ear
{bisecting the external meatus), the shoulder (head of the humerus},
hip bone (head of the femur), knee and ankle (external malleolus).
(After Rolf 1977) Figure redrawn with permission from |B Lippincott,
Alan Demmerle, John Lodge and the Rolif Institute.)

A legacy of the Victorian era is a belief that better poise is the result of better
posture. Children are still admonished to sit, stand and walk in a more erect
manner. We now know that there is much more to the story. Modern body-
workers and movement therapists are aware that accumulated trauma can
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gradualiy cause the body to depart from alignment with the vertical. For many
individuals, such as those shown in Figure 11.2 B-D, it is simply impossible to
force their bodies into an upright posture. Injuries, traumas, habitual movement
patterns, or prolonged sitting in poorly designed furniture gradually alter body
structure in ways that compromise verticality and that affect well-being. For
these individuals, no amount of admonishing them to ‘stand up straight’ can
enable them to assume a vertical stance.

o understand how the body can gradually depart from verticality, how this
influences health and energetic efficiency, and how verticality can be restored,
we need to explore the ‘gravity system’ of the body.

A gravity system

The muscles, their connective tissue or fascial coverings, and their connections
to the tendons, bones, ligaments, and cartilages, support us in the gravity field
and enable us to move and act upon our environment. The ‘gravity system’ of
the body consists of the motor nerves, muscles, connective tissues, and sensory
systems that monitor the motion, tension, and position of every part, and
provide our kinesthetic experience.

In describing the ways the body responds to injury and to clinical procedures,
it is useful to look at the relations between the various connective tissue systems.
All of the great systems of the body - the skin, nervous system, musculature,
digestive tract, circulatory system, lymphatics, skeleton, and the various organs
- have their characteristic forms and properties because of the connective
tissues they are composed of. In other words, connective tissue is a ubiquitous
and versatile biological material that forms and interconnects all of the
components of the living body.

Simple mechanical calculations reveal that gravity gives rise to surprisingly
large forces within the body. The reason for this is that the musculoskeletal
system has a number of simple levers that amplify the forces exerted on joints
and other tissues (Fig. 11.3).

The tensegrity concept is a useful way to conceptualize the interconnected
gravitational support/energetic system in the body.

Tensegrity

Tensegrity is an architectural principle developed in 1948 by R. Buckminster
Fuller. The tensegrity principle underlies geodesic domes, tents, sailing vessels,
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Tension in erector
spinae muscles = 450 Ibs

247 |bs

Weight
of head
and arms Weight

428 |bs Fulerum

of
trunk

Resultant force
on 5th lumbar
vertebra = 494 |bs

Fig. 11.3  Forces arising in the fower back region during bending.

The calculations are based on a simple mode! of a man weighing

180 b. The fifth lumbar vertebra is regarded as the fulcrum for the
spine, and the erector spinae muscles are considered cables.
Equilibrium is achieved when muscular forces balance the pull of
gravity plus the weight of a load being lifted. Without lifting a weight,
the compressive force on the 5th lumbar vertebra is 494 ib. Should the
man be lifting a 50-lb load in the position shown, the compressive force
on the 5th lumbar increases to 855 Ib. (llustrations and calculations are
from Strait et al 1947, Fig. 5, p. 377, and Fig. 6, p. 378 with permission
from the American Journal of Physiology and the American Physiological
Society.)
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and various stick-and-wire sculptures and toy models (Pugh 1976). A tensegrity
system is characterized by a continuous tensional network (tendons) connected
by a discontinuous set of compressive elements (struts). A tensegrity structure
forms a stable yet dynamic system that interacts efficiently and resiliently with
forces acting upon it (Fig. 11.4).

Tensegrity provides a conceptual link between the structural systems and the
energy/informational systems we have been discussing in this book. The body
as a whole, and the spine in particular, can usefully be described as tensegrity
systems (Robbie 1977). In the body, bones act as discontinuous compression
elements and the muscles, tendons and ligaments act as a continuous tensional
system. Together the bones and tensional elements permit the body to change
shape, move about and lift objects. Robbie (1977) reaches the remarkable
conclusion that the soft tissues around the spine, when under appropriate
tension, can actually lift each vertebra off the one below it. He views the spine
as a tensegrity mast.

The various ligaments form ‘slings’ that are capable of supporting the weight
of the body without applying compressive forces to the vertebrae and interver-
tebral discs. In other words, the vertebral column is not, as it is usually portrayed,
a simple stack of blocks, each cushioned by an intervertebral disc. The basis for
this concept is illustrated and summarized in Figure 11.5.

Fig. 11.4 A simple tensegrity system. Tensegrity structures contain a
continuous system of tendons and a discontinuous set of compression
members called struts.
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The tensegrity system of a rabbit is shown in Figure 11.6. This remarkable diagram
from a book by Young (1957) was obtained by representing each muscle-tendon
combination as a single straight line. Figure 11.7 shows how the tensegrity
concept applies equally to a bone and to a lifting device such as a crane.

When applied to the myofascial system, the tensegrity concept explains the
ability of the body to absorb impacts without being damaged. Mechanical
energy flows away from a site of impact as an elastic shock wave in the
tensegrous network. The more flexible and balanced and communicative the
network, the more readily it absorbs shocks. This is important in understand-

Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 11.5 Robbie (1977) has concluded that the soft tissues around
the spine, when under appropriate tension, can actually lift each
vertebra off the one below it. Robbie notes that the vertebral bodies
contain little of the compact bone or trabeculae commonly associated
with weight-bearing bones of the body. Instead, the lumbar vertebrae,
which supposedly support the weight of the body plus any additional
loads being carried by the person, are composed mainly of cancellous
or spongy bone. The parts of the vertebra that seem well designed for
weight-bearing are the paired articular processes, which are composed
of thick layers of compact bone. The upward projecting superior
articular processes of one vertebra are situated higher than the lower
tips of the downward projecting inferior articular process of the
vertebra above it. The fibrous connective tissue connecting these
processes forms ‘slings’ that suspend each vertebra from the one below
it. Hence the spine can be viewed both as a stack of blocks and as a
tensegrity mast. People with back disorders involving compressed or
herniated intervertebral discs may have spines that are functioning
primarily in the ‘stack of blocks’ mode. Therapies that strengthen or
tone the ligaments and myofascias associated with the spine can shift
the spine into a more tensegrous mode, and thereby relieve the
pressure on the discs. To the left is a drawing of a lumbar vertebra
(after Warwick & Williams 1973, Fig. 3.39, p. 240, with permission).
(The drawing to the right is after Robbie 1977, Fig. 1, p. 46. Tensional
forces in the human body. Orthopaedic Review VI(11), November issue,
p. 46 with permission from the publisher copyright © 1977 by
Quadrant Healthcom Inc.)
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Fig. 11.6 A drawing of a tensegrity system of a rabbit, created by
replacing each muscle-tendon unit with a single straight line.

(Reproduced from a figure drawn from life or redrawn from another
figure by Miss ER Turlington and Miss {0 de Vere in Young Z 1957
The Life of Mammals. Oxford University Press, New York, with kind

permission from Oxford University Press.)
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Fig. 11.7 The head of the femur and a crane are both tensegrity
structures, as they employ both compression and tension resisting
elements.

ing how flexible and organized fascial continuities can reduce the incidence of
injury to athletes and other performers.
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As Goldthwait stated in 1909, an imbalance can causec one part of the body
to be strained more than another, but no one part can be strained without
affecting the whole body. Inflexibility or shortening in one tissue infiuences
structure and movement in other parts. The ‘anatomy trains’ documented by
Myers (1997a, 1997b) explain how local injuries can influence distant tissues,
and even create a predisposition for new injuries.

Just as a strain in one area of the body affects the whole body, an improvement
in flexibility in one area will have effects that radiate outward, particularly
along the fascial ‘trains’ mentioned above. While a therapist may focus atten-
tion on a particular region that is stiff or inflexible or painful, beneficial effects
can, and do, spread to other areas. Moreover, the modern bodyworker is aware
that problems in areas that are too painful to be touched can nonetheless benefit
from work done on nearby areas. The success of such approaches is due to
tensional continuity, and to the fact that the living tensegrity system is a con-
tinuous semiconductor vibratory network. This can be demonstrated with a
tensegrity model by plucking one of the tendons, which causes the entire
network to vibrate.

In hands-on bodywork, and particularly in energetic bodywork, the vibrations
consist of the oscillating energy fields emitted from the hands. These vibrations,
in turn, consist of a blend of the fields generated by molecular, cellular, tissue,
and systemic oscillations within the body of the therapist. In other therapeutic
approaches, other forms of energy - such as laser light, sound, electric, or mag-
netic fields, or heat are applied to particular points on the surface of the body.
The semiconducting tensegrous network absorbs these energies and converts
them into acoustic vibrations of various frequencies (Hyman et al 1981, Saleh
& Teich 1991, Oschman 1993) that propagate throughout the system.

Since the tensegrity network is simultaneously a mechanical and a vibratory
continuum, restrictions in one part have both structural and energetic conse-
guences for the entire organism. Structural integrity and vibratory, or ener-
getic, or informational integrity go hand in hand - one cannot influence the
structural system without influencing the energetic/informational system, and
vice versa.

Tensegrity on the cellular scale

Cells and nuclei are tensegrity systems (Coffey 1985, Ingber & Jamieson 1985,
Ingber & Folkman 1989). Elegant research has documented how the gravity
system conmnects, via a family of molecules known as integrins, to the cytoskele-
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tons of ceils throughout the body. Integrins ‘glue’ every cell in the body to
neighbouring cells and to the surrounding connective tissue matrix. An
important study by Wang et al (1993) documents that integrin molecules carry
tension from the extracellular matrix, across the cell surface, to the cytoskele-
ton, which behaves as a tensegrity matrix. Ingber (1993a, 1993b) has shown
how cell shape and function are regulated by an interacting tension and
compression system within the cytoskeleton (see Ch. 4 and Figs 4.3 and 4.6).

A recent article by Horwitz (1997) documents the increasing awareness among
medical researchers that integrins regulate most functions of the body and play
key roles in arthritis, heart disease, stroke, osteoporosis, and the spread of cancer.
Research on integrins and their attachments has profound significance for
movement therapy and bodywork. The reason is that integrin molecules are
focal points where many approaches converge, in terms of physiology, bio-
chemistry, energetics, emotions, and therapeutic technique. Of particular interest
are the roles of the integrins in the migrations of cells that defend the body
against disease and repair injuries (Lauffenburger & Horwitz 1996, Hynes 1992).

Plasticity

Physical structure and movement patterns are plastic - they can adapt to the
ways the body is used. Plasticity of the nervous system is demonstrated by
abrupt changes in movement patterns in response to injury. For example, a
sprained ankle immediately leads to a limp ~ a temporary movement pattern
that takes pressure off the injured part until it heals. Plasticity of both bones
and soft tissues is demonstrated by the laying down of collagen fibers in tissues
that are called upon to carry extra weight, and by the removal of excess colla-
gen when loading is reduced. The mechanism was described over a century
ago By Wolff: “The form of the bone (or other connective tissue) being given,
the bone elements (collagen) place or displace themselves in the direction of
the functional pressure and increase or decrease their mass to reflect the
amount of functional pressure.” (Wolft 1892)

The mechanisms by which cells lay down or resorb supporting materials
(collagen) in bone and connective tissue are understood. Electric tields generated
during movements (Fig. 3.5) signal cells (fibroblasts in connective tissue,
osteoblasts in bone) to lay down collagen in the direction of tension, and
thereby strengthen the tissues. With less loading or movement, the electric
fields are weaker and less frequent, and the cells resorb collagen (Bassett 1968).

Related processes are involved in wound healing, and are well documented.
For example, Weiss (1961) found that wound repair begins with formation of
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a clot containing randomly oriented fibers (Fig. 11.8). As the clot dissolves,
fibers not under tension dissolve first, leaving only fibers oriented along the
lines of tension. Fibroblast cells migrate into the web and become oriented
along the tension fibers. Where the damage is to the support system of the
body, the energetic sequence involves gravity, which introduces tension (elastic
energy) to the tissue, which generates electricity (piezoelectric effect and stream-
ing potentials), which signals cells to migrate (by cytoskeletal ‘motors’ that
consume chemical energy), and the cells then lay down collagen.

The biochemical basis for tissue plasticity or remodeling was worked out over
50 years ago, when Rudolph Schoenheimer MD of Columbia University
reported his pioneering studies in which radioactive isotopes were used to
label organic compounds that could be included in the diets of animals. The
labeled molecules could be traced to see if they became incorporated into the
tissues of the animal, or were excreted.

Biologists had considered the structure of the adult body to be relatively fixed
and permanent, although a few had suggested that a small portion of the
dietary intake might be used to repair and replace structures that undergo wear
and tear. Schoenhcimer and his colleagues discovered that a large fraction of

Fibroblast
oriented
along fibers

Direction
of tension

Fig. 11.8 Weiss (1961) found that wound repair begins with
formation of a clot containing randomly oriented fibers, As the clot
dissolves, fibers not under tension dissolve first, leaving only fibers
oriented along the lines of tension. Fibroblast cells migrate into the
web and become oriented along the tension fibers. Fibroblasts lay
down collagen aleng lines of tension.
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the tagged compounds in the diet were rapidly incorporated into tissues. On
the basis of these findings, Schoenheimer (1942) developed a concept of
‘metabolic regeneration’ that has stood the test of time (Ratner 1979).
Components of the body are constantly being assembled and disassembiled.
The rates of assembly and disassembly are normally in balance, so that body
parts remain nearly constant in quantity, position, and structure. The tytic or
degradative enzymes that take structures apart are balanced by synthetic or
generative reactions. These enzymes are proteins that are ailso constantly being
assembled and taken apart. The process is controlled by the cell nucleus, which
fine-tunes the rates of production and degradation of the enzymes. Each tissue
in the body has a different rate of turnover.

Metabolic regeneration allows for rapid adaptation of an organism's structure
in response to changes in movement patterns. Schonheimer’s research explains
how practice can gradually allow the bodies of athletes, musicians, dancers,
and other performers to adapt in structure, function, and motion. An extreme
example is the bodybuilder, who through the stimulus of constant exertion,
brings about a dramatic alteration in body form. Not only do the muscles
increase in size and strength, but other components of the myofascial system
increase as well. The delicate skill of the concert violinist is an example of
the same phenomenon - the gradual perfection of form and motion as the
body strives to adapt or ‘optimize itself’ to the ways it is used. In all of these
examples, there is a coordinated change in all of the structures and functions
involved. Likewise, various kinds of bodywork and movement therapy can
change patterns of movement, and thereby change patterns of electrical fields
that arise from that movement, and this ultimately leads to changes in body
structure.

Pickup (1978) described how behaviorally-mediated patterns of stress can bring
about increases in collagen density. Young (1957) pointed out that the pattern
of collagen fibers represents a sort of ‘memory’ of the ways the body has been
used or abused. Bodyworkers and movement therapists sense the restrictions
to structure or movement patterns caused by dense tissue. We have described
recent research showing that Young's concept also applies to the cellular parts
of the tensegrity network (Oschman & Oschman 1994a, 1994b). A holographic
model of memory is consistent with the ‘somatic recall’ phenomenon, in which
application of pressure to a particular area releases a vivid recollection of a
traumatic experience. Often the experience recalled is the event that caused
the trauma. In other words, the reorganization of the fiber pattern and softening
or lengthening of the tissue are sometimes accompanied by the release of asso-
ciated memory.



160 # Energy Medicine

Gravity and physical and emotional structure

The ways our lives are influenced by gravity have been thoroughly explored
by Rolf in her training and writings (Rolt 1962, 1977). Her work eloquently
and scientifically expands upon the concepts of Goldthwait;

% Any trauma to the body is recorded as changes in internal structure. With stight
damage, structures are nearly able to resume their original positions after healing.
But even slight displacements have cumulative and long-term effects, especially it
there is a shift in the way weight is carried (a change in the relation to gravity). In
fact, it is possible that glf traumas to the body alter the relation to gravity by
causing deviations from the ideal pattern, the form we have inherited to enable us
to cope with gravity. Even a small change in alignment and movement will result
in compensatory changes throughout the body. Patterns of neural activity, blood
and lymph flow, and muscular contraction will be altered. If recovery is prolonged,
certain muscles will atrophy from disuse, others will become hypertoned from
being overworked. Because muscles act as pumps, moving blood and lymph,
the presence of immobilized and flaccid muscles will reduce the nutrition and
oxygenation of cells and tissues. When a muscle is chronically shortened, it
gradually loses its ability to relax. Tension will always be present. Connective
tissue fibrils will be laid down to thicken and strengthen structures that are
called upon to provide extra support. Traces of altered structure and function
can be retained indefinitcly after an injury heals. A widely held misconception in
our culture is that these accumulated imbalances, and the discomfort associated
with them, are an inevitable effect of ageing, and cannct be reversed. This is not
the case.

# The way the body responds to physical trauma applies equally to the response
to an emotional mishap or to a chronic psychological state. Psychological attitudes
are always represented in body structure. Fear, gricf, and anger each have a
characteristic pose and pattern of movement, sometimes referred to as ‘body
language’ (e.g. Kurtz & Prestera 1976). An emotional response immediately
precipitates contraction of flexor muscles and movement away from structural
balance. Once this happens, gravity takes over and pulls the structure down-
ward, making the body shorter. Each imbalance must be compensated for by
displacements of other parts of the body. Tension and altered function are always
present. Recovery from an emotional shock requires flexibility and resiliency
of the musculoskeletal system, an ability to return the body toward the ideal
paftern of relationship with gravity. If an individual continues to dramatize an
emotional situation, the physical body becomes set into a psychological pattern.
Once these changes have taken place, the physical attitude becomes invariable,
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involuntary. Movements, including respiration, reveai the emotional turmoils. In a
balanced body, inspiration involves lengthening of the entire spine, from the
sacrum all the way up to the cranium. When movements are restricted, individuals
can no longer feel an emotion as an emotion. No longer can they have a natural
response to an immediate situation and then get on with their life. Instead, they
live, move, and have their being in an attitude. No amount of discussion, thought,
or mental suggestion can change the pattern. Te escape from their chronic fear,
grief, or anger, the physical tone of the muscles and the structure in relation to
gravity must be changed.

# The imbalances resulting from physical or emotional trauma can lead to a whole
realm of chronic problems for which conventional medicine has little to offer.
The more serious of these, arthritis, high blood pressure, even cancer, are whole-
system phenomena that cannot be understood by examining parts rather than
relationships. And gravity is a part of the whole that has been given relatively little
attention. As an example, consider the relation of the head to gravity. For various
reasons, most of us hold our heads tipped forward, with our cervical spine bent.
The vertebral artery is curved instead of straight, and its lumen is narrowed,
restricting the cervical circulation. Less nourishment reaches the brain and sense
organs of the head. The hydrostatic compartments of the brain (ventricles) are
affected. The sympathetic-parasympathetic balance can be influenced, leading
to digestive complaints. Tensions may lead to headaches and bursitis. The
functioning of the spinal cord itself may be impaired at the important region
where it descends from the brain. The electric and magnetic fields of the
brain and spinal nerves (Ch. 2) may have their patterns distorted by cervical
imbalances.

# While physical patterns can become solidified from psychological attitudes, the
converse is also true. A physical trauma, for example a childhood fall down
basement steps, a slip from the bicycle (both a result of gravity), or a devastating
motor crash, can influence the emotional state. A relatively simple accident which
nevertheless leaves the body malaligned and out of balance can affect the
psychological sense of the individual. The kinesthetic body feels inadequate, and
the physical structure projects an image of inadequacy.

How can integration within the gravitational field be recognized when it is
present? The goal is an organism that is balanced in space around a vertical
line (Fig. 11.2E), and that can move with ease and efficiency.

In the next chapter we consider how some therapeutic approaches affect the
gravity/movement/energy systems of the body.
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Structural integration
(Rolfing®), osteopathic,
chiropractic, Feldenkrais,
Alexander, myofascial

release, and related methods

Introduction

Awareness of the biology of gravity has always been implicit in approaches
ranging from physical therapy, kinesiology, voga, chiropractic, osteopathy,
Alexander, Feldenkrais, as well as gait analysis, furniture design and construction
of prosthetic limbs, to name a few.

The basic principle of gravitational biology is known to any child who plays
with blocks. The centre of gravity of each block must be vertically above the
centre of gravity of the one below, to have a stable, balanced arrangement. If
the centre of gravity of one block lies outside of the gravity line, stability is
compromised.

Likewise, there is only one stable, strain-free arrangement of the parts of the
human body. Any variation from this orientation will require corresponding
compensations in other parts of the support system. Goldthwait, Rolf, and
others have written eloquently about this perspective.

Rolf was aware of Goldthwait’s research (Asher, personal communication,
1990), and concurred that misalignment of any part will affect the whole
system, and that restoration of verticality is a way to address a wide variety of
clinical problems.

Many therapists know intuitively, or from their training, that physical and
personality structure are intimately related. Rolf and her colleagues have docu-
mented the relationship between structural, kinetic and emotional stability.

The ‘stack of blocks’ analogy is limited, because the body is broader at the top
than at the base, and because the body can move about. Balance is not static
but dynamic. Moreover, blocks are designed only to resist compression.
Buckminster Fuller’s contribution was to explain how nature uses tension as
well as compression to create stable yet movable structures.
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Rolf took the next step by discerning within the body a fundamental pattern
or inherited form that is specifically designed to enable us to function in the
gravity field. Tt is a form in which each anatomical part and each function is
supported by the parts and functions below it. It is a dynamic form. Hence, for
any movement, there is a pattern of tensions and compressions that is eco-
nomical, efficient, gracetul and precise. Optimal performance occurs only at
the narrow peak of balance. This is the pattern that seems most aesthetically
satisfying. The slightest deviation alerts us. Balanced motion is beautiful and
effective. The grace and ease of integrated activity motivates us to attend the
athletic event, ballet or any other artistic performance.

Perfect movement is rare in a world in which our physical and emotional
bodies are subject to many kinds of interference. Even at the Olympic Games,
perfection is rare, and it stands out, and thrills us when we see it. Experience
shows that even the most intense training does not liberate the performer
from all of the restrictions to movement. Hands-on bodywork and movement
therapies can extend range and efficiency of motion, flexibility, resiliency,
balance, timing, precision. To this mix, Rolf added another essential ingredient:
emotional integration. And there is still more to the story.

While effortless coordination and aesthetic appeal are valued, and dynamic
emotional stability is essential to achieving and sustaining them, there is a
broader significance to the balancing and integration of human structures.
Muscular balance is the outward and visible sign that vital communications
and energy flows are functioning freely. By communications, we are referring
to the flow of body fluids, the flow of ncural impulses and the flow of vibra-
tions through the semiconducting tensegrous living matrix. These are the
vibrations that convey the information necded for the support system to adapt
itself to the way it is being used, and to repair injuries. In a balanced and
communicating body, various kinds of vibratory information percolate through-
out the body and into every cell and nucleus.

One way of defining energy is from physics: the ability to do work. When
muscular efficiency is optimal, the expenditure of energy by the body in any
activity — working, walking, running, or whatever — is minimal. Hence there is
more energy available for other vital functions such as thought, digestion,
circulation, tissue maintenance, repair, defense against disease, etc. Along with
this greater efficiency comes a greater psychological ease and emotional
security. The integrated body not only accomplishes a multitude of tasks, but
it carries them out simuitaneously, effortlessly, joyously.
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Joint alignment

Manipulative therapies, such as osteopathy and chiropractic, recognize the
importance of joint alignment in the health of the nervous system. Some
schools employ the concept of ‘vital force’” flowing through the healthy
joint, while others do not refer to life energy in order to avoid the historical
biases and controversies documented in Chapter 1. The vital force is usually
associated with the flow of nerve impulses, and a misaligned joint inter-
feres with this flow. The fundamental unit of disturbance is called the sub-
luxation (Fig. 12.1A). Much research has been done on the effects of
subluxations on physiological processes (e.g. Aguayo et al 1971). The
subluxation concept can be expanded to include other energetic aspects of
joint alignment. We have described the fibrous systems in the connective
tissue as a semiconductor communication network, and this applies to the
collagenous fibers running through the vertchrae and the intervertebral
discs (Fig. 12.1B). Hence alignment influences two kinds of communication:
nerve impulses and semiconduction through the tensegrous network. These
considerations apply to the fibers spanning any joint in the body (e.g.
Fig. 12.1C).

Alignment of the collagenous networks has consequences for the overall
energy field of the body (Fig. 12.2A). As discussed in Chapter 4, the overall
shape of this field corresponds to that of a coil or solenoid with electricity
flowing through it (Fig. 12.2B). The main source of the electricity in the body
is the electric field of the heart. The primary set of vertical conductors giving
rise to the overall biomagnetic field consists of the muscles and connective
tissues associated with the spine and the large blood vessels.

The collagenous fibers of connective tissue are actually triple helices
(Fig. 12.2C). From the perspective of electronic circuitry, there are three
different ways of connecting coils together: in series (Fig. 12.2D), in parallel
(Fig. 12.2E) and in series-parallel (Fig. 12.2F). The series parallel arrange-
ment best describes the arrangement in the connective tissue system of the
body.

In terms of the magnetic fluxes through the vertebral column and surround-
ing tissues which give rise to the overall field of the body, the best arrange-
ment is one in which the axes of the fibers are parallel and in alignment
(Fig. 12.2(G). Departures from the parallel arrangement (Fig, 12.2H) will tend
to reduce the total magnetic flux through the system and thereby reduce the
strength of the overall tield.
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 12.1 A The fundamental unit of disorder in chiropractic and
osteopathic approaches is the subluxation, in which nerve function is
compromised by pressure exerted by misaligned bones. B Connective
tissue fibers extend from vertebrae through the intervertebral disc.

It is proposed here that an additional aspect of the subluxation is the
disturbance in alignment of connective tissue fibers through the joint.
C A good example of the importance of alignment of fibers in joints is
provided by the anatomy of the foot. (From Thompson 1992, Fig. 464,
p. 980 and used with the publisher’s permission.)

Plasticity and energy flows

A consequence of this point of view is that every joint in the body participates
in the energy flows essential to life, and that alignment depends on both the
position of the hard tissues (bone) and the arrangement of the surrounding
soft tissues (ligaments and tendons). While manipulative therapies focus on
bony alignment and elimination of subluxations, deep tissue methods such as
structural integration or Rolfing® emphasize the properties of the soft tissues,
and the opening of ‘myofascial constrictions’. There are several techniques
and mechanisms by which deep tissue work affects soft tissues. One was
suggested by Rolf (1977):
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Fig. 12.2 A The overall field of the body. B The field shown in A is
generated primarily by the flow of electricity generated by the heart.
The currents flow mainly through the muscles and connective tissue
fibers associated with the spine. C The connective tissue fibers
(collagen) are triple helices. From the perspective of electronic circuitry,
the arrangement of connective tissue fibers can be described as in
series D, in parallel E, or, most appropriately, series-parallel F. In view
of this arrangement of collagen and other helical malecules, it is logical
that the field will be enhanced when the helices are parallel G rather

than out of alignment H.

While fascia is characteristically a tissue of collagen fibers, these must be

visualized as embedded in ground substance. For the most part, the latter is

an amorphous semifluid gel. The collagen fibers are demonstrably slow to

change and are a definite chemical entity. Therefore, the speed so clearly

apparent in fascial change (plasticity) must be a property of its complex

ground substance. The universal distribution of connective tissue calls

attention to the likelihood that this colloidal gel is the universal internal

environment. Every living cell seems to be in contact with it, and its

modification under changes of pressure would account for the wide spectrum
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of effects seen in Structural Integration (Rolfing®). The observable speed of
the changes that are induced supports this hypothesis in the light of what we
know about the action of colloids and the physical laws governing them.

The application of pressure is, in fact, the addition of energy to the tissue
colloid. (It is well-known in physics that the addition of energy can turn
colloid gel into sol.} It is probably this more energized colloid that accounts
for the different physical properties of the body undergoing Structural
Integration. (Rolf 1977)

That such changes can take place has been known for a long time. Figure 12.3
shows how pressure changes the viscosity of an organic gel (Brown 1934a,b;
Brown & Marsland 1936; Marsland & Brown 1942). The cytoplasmic matrix is
a labile gel, as it is held together with weak bonds. It can dissolve rapidly upon
application of a shearing force, such as would result from pressure. The strik-
ing feature is the great speed with which solation can occur when pressure is
applied, and the speed with which the matrix re-gels after the pressure is released.
Indeed, the cytoplasmic matrix falls apart normally during mitosis, and re-
forms after the chromosomes have segregated into the two daughter cells.

Research on gels has confirmed that they are highly labile, and has shown that
other forces, such as electrical fields and heat, can bring about the gel-to-sol
transition (Tanaka 1981). Other work (Reddy & Cochran 1979) has shown that
application of pressure results in a flow of interstitial fluids and ground
substance away from a region under pressure. If stress, disuse and lack of

Viscosity
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[ | I
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Fig. 12.3 The effect of pressure on the viscosity of an organic gel (the
cytoplasmic ground substance of amoeba and sea urchin). (After Brown
and Marsland 1936, Fig. 3, p. 142, with permission of the Journal of
Cellular and Comparative Physiology.)
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movement cause the gel to dehydrate, contract and harden (an idea that is
suppotted both by scientific evidence and by the experiences of many somato-
therapists) the application of pressure seems to bring about a rapid solation
and rehydration. Removal of the pressure allows the system to rapidly re-gel,
but in the process the tissue is transformed, both in its water content and in
its ability to conduct energy and movement. The ground substance becomes
more porous, a better medium for the diffusion of nutrients, oxygen, waste
products of metabolism, and the enzymes and building-blocks involved in the
‘metabolic regeneration’ process elucidated by Schoenheimer (Fig. 12.4).

Release of toxins

Another effect of the gel-to-sol and return-to-gel transitions is the release of
toxins that have been trapped in the sponge-like interstices of the ground
substance. It is likely that toxins and metabolic waste products can accumulate
in connective tissues, particularly in areas that have become densified as a
response to trauma or structural imbalance. The process is called ‘storage
excretion’. The connective tissue gel can trap materials both mechanically
(because of the small channels betwecn its fibers) and clectrically (because of
its abundant negative charges). Pressure releases these trapped materials, some
of which may have been stored for many years. They are released into the
interstitial fluid and carried away by the lymphatic and venous drainage, and
are excreted.

At the same time, the application of pressure to the myofascial system produces
piezoelectric fields and streaming potentials that stimulate the surrounding
cells. The strength of these fields in a particular tissue depends upon the angle
with which the pressure is applied.

Mechanisms

A mechanism to explain how the gel-to-sol-to-gel transformation can quickly
bring the body back into anatomical balance is shown in Figure 12.5. As a
response to a chronic structural or emotional imbalance, connective tissue
fibers bunch-up, forming dense regions at the ends of tendons and ligaments
where they attach to bones (Fig. 12.54). This ‘kinking’ of the collagen bundles
shortens the tendon or ligament, tenses the muscles and strains joints, Lack of
motion and poor circulation to these dense regions leads to dehydration and
shrinking of the ground substance. Cells become energetically isolated from
the living matrix system. Photomicrographs of crimped or kinked patterns in
collagen fibers in ligaments have been published (Frank and Shrive 1995).
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Fig. 12.4 Proposed scheme for the effect of pressure on the gel phase
(ground substance) of connective tissue. A A dehydrated gel with
trapped particles (dots) such as toxic substances. B The application of
pressure converts the gel to a sol, releasing trapped particles which are
carried away by the lymphatic and venous drainage, to be processed
by the excretory system. C When pressure is removed the ground
substance re-gels, but it is now more porous, open, hydrated, and

free of toxic materials which have been processed by the excretory

system.
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The immediate effect of pressure is to soften these dense kinked regions,
allowing the tendon or ligament to lengthen, and enabling chronically tight-
ened muscles to relax, as shown in Figure 12.5B. While this idea has not been
lested directly, it does provide a possible explanation for one of the immediate
effects of deep tissue work. When all of the tendons and ligaments in the body
have been treated appropriately, the individual can become taller, more
relaxed and more balanced. Physical and emotional insecurities resolve.

Bone

HERES I G |
A A Tendon SRR Tendon B

Fig. 12.5 A Kinking of collagen fibers at the ends of tendons could be
caused by dehydration of ground substance. B Application of pressure
{as in Structural Integration or Roffing®) may cause temporary solation of
the ground substance, permitting kinked collagen fibrils to lengthen,
allowing chronically shortened muscles to relax, and reducing strain on
joints.

Another mechanism that accounts for rapid changes in body structure pro-
duced during Rolfing®, Feldenkrais, Alexander, osteopathic, craniosacral therapy,
yoga stretching, movement therapies and other methods, involves effects on
the neural feedback systems that regulate muscle tone. The receptors in this
system include the Golgi tendon organs, which are located in the muscle
insertions. Methods that actively stretch these areas can change muscle tone
throughout the body and increase the overall integration of neuromuscular
balance (e.g. Cottingham 1983).

Some conclusions

From the information summarized here, it can be seen why the way individ-
uals stand and move gives a detailed history of their physical and emotional
life. Body shape and patterns of movement simultaneously tell three stories,
each relating to the way we experience gravity:

# An cvolutionary history, representing the millions of years that our ancestors
adapted to life in the gravity field of our planet
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# A shorter history of personal traumas and adaptations during our lifetime

% The story of our present emotional state, including the effects of our most
recent experiences.

Previous chapters have focused on the wealth of energy and information flows
that allow the various parts of the body to work together at all levels: systems,
organs, tissues, cells and nuclei. Theory and practice indicate that any therapy
that brings the visible parts of the body into alignment, or that restores flexi-
bility and mobility, will, at the same time, facilitate vital communications and
thereby have beneficial effects upon the health of the fascial supporting systems.
Once the body has been organized around the vertical, and dynamic move-
ments have become optimized, ‘gravity becomes the therapist’ (Rolf 1977).
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The electromagnetic
environment

Introduction

To complete our presentation, it is important to consider both the beneficial
and the potentially harmful effects of electromagnetic radiation present in our
environment. Some of these forms of energy are produced by technology, and
others are related to geophysical and meteorological phenomena that are not
widely known to the public. To what extent do these energies complement or
interfere with the delicate and intricate electrical and electronic signaling systems
that regulate vital biological processes? Can these energies enhance or com-
promise the nurturing environment of the therapeutic setting? What do patients
need to know about this subject to get the most benefit from their therapies?

This chapter examines the sources of energy fields in the environment and the
responsiveness of living systems to them. Historical detail is included to help
the reader understand that there is an extensive literature on these subjects.
Some of this literature is very reliable, some is completely outdated. Chapter 14
focuses on the potential harmful effects of environmental fields, and what can
be done about them.

Biology and physics at odds

Biologists have repeatedly documented the great sensitivity organisms have to
exceedingly tiny signals in their environment. A host of sensory systems are
empioyed for a variety of survival purposes. Organisms use energetic cues to
locate and orient themselves geographically, to set their biological rhythms, to
detect prey, predators, and mates, and to anticipate meteorological and earth
changes, including seasonal variations, weather fronts, hurricanes, tornadoes,
and earthquakes (Presman 1970, Dubrov 1978, Ho et al 1994).

Extreme examples of cnergy sensitivity have been discovered for virtually all
living systemns at all levels of organization: bacteria, algae, higher plants, proto-
zoa, flatworms, insects such as honeybees, snails, fish, birds such as carrier
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pigeons, green turtles, sharks, whales, and humans (summarized by Kalmijn
1971, Adey & Bawin 1977, Warnke 1994).

For several decades, physics seemed to be at odds with these discoveries.
Physicists treat living systems like other forms of matter. Known or measurable
properties of cells and tissues and the established laws of electricity and mag-
netism are employed to calculate the currents induced in tissues by environ-
mental fields of various sorts. The calculations are based on the degree that
fields of different frequencies penetrate into the body, tissue conductivity,
viscosity and dielectric properties, interactions of induced currents with larger
currents from other sources, the ‘noise’ from random thermal agitation at
body temperature, and so on. A consistent conclusion is that environmental
fields can have no biological effects on living matter unless the energy inten-
sity is sufficient to ionize or heat tissues (e.g. Foster & Guy 1986, Foster &
Pickard 1987, Wachtel 1995). Weaker fields may induce microcurrents in living
tissues, but these are millions of times smaller than the noise from thermal
agitation and normal physiological signaling processes, and should therefore
have no bioclogical effects. The biology must be wrong.

The dilemma resolved

This physics/biology dilemma was resolved when careful research revealed that
biological systems completely defy a simple and obvious logic: larger stimuli
should produce larger responses. In living systems extremely weak fields may
have potent effects, while there may be little or no response to strong fields. A
turning point in the controversy came about when scientists from the presti-
gious Neurosciences Research Program examined the evidence, and concluded
that:

a striking range of biological interactions has becen described in experiments
where control procedures appear to have been adequately considered . . .

The existence of biological effects of very weak electromagnetic fields
suggests an extraordinarily efficient mechanism for detecting these fields and
discriminating them from much higher levels of noise. The underlying
mechantsms must necessarily involve ever increasing numbers of elements in
the sensing system, ordered in particular ways to form a cooperative
organization and manifesting similar forms and levels of energy over long
distances. (Adey & Bawin 1977)

This statement signaled the emergence of a new paradigm in biology that has
led to extensive research and clinical investigation into the beneficial and
harmful effects of electromagnetic fields. We now know that cells and tissues
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are highly non-linear, non-equilibrium, cooperative, and coherent systems,
capable of responding to very specific ‘windows’ (Fig.13.1) in terms of frequency
and intensity (Adey 1990).

Clinical applications

Biomedical researchers have been testing the use of pulsing magnetic fields
originating outside the organism to induce microcurrents within tissues to
stimulate healing (see Ch. 6). A consistent observation is that triggering a
cellular response requires the application of energy in a very narrow range of
frequencies and intensities (Bassett 1978, 1995). Extensive research on fracture
non-unions led to the statement that, ‘jump starting a car with a dead battery
creates an operational machine; exposure of a nonunion to PEMFs can convert

Effect

intensity mW/cm?
0 0.75

Fig. 13.1 A frequency-power window. The frequency-power-density
‘window” or ‘response surface’ for the brain. The measured response
was calcium ion efflux from chick forebrain tissue. The fundamental
signal frequency was 147 MHz (million cycles per second). This signal
was amplitude modulated sinusoidaily at selected frequencies and
power densities. This study, published by Blackman and colleagues
(1979) confirmed earlier work by Bawin et al (1975) who reported that
brain tissue has a maximum frequency sensitivity in the ELF range,
between 6 and 20 Hz and intensity of 107 V/em. This is the level
associated with navigation and prey detection in marine vertebrates and
with control of human biclogical rhythms. The amplitude modulated
microwave signal has an intensity window around 10~ V/cm. This is at
the level of the electroencephalogram (EEG) in brain tissue (see also
Adey 1980). (After Blackman et al 1979, Fig. 4, p. 97, with permission
from Modern Radio Science, the International Union of Radio Science
and the American Geophysical Union.)
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a stalled healing process to active repair, even in patients unhealed for as long
as 40 years!' (Bassett 1995).

Microampere currents induced from outside the body restart the healing process
by recruiting bone-forming cells in a manner similar to a natural repair response.
Field effects are highly specific and confined to a narrow power frequency
window. Too high an induced current stimulates tissue necrosis rather than
repair. And the characteristics of a ‘bone healing pulse’ are different from those
of an ‘osteonecrosis pulse’.

Oschman (1997a) noted the similarity between the frequencies and intensities
of low energy emissions from the hands of therapists and the signals from
pulsed electromagnetic field (PEMF) devices used in clinical medicine. Medical
researchers have documented a cascade of signal transduction processes from
the cell membrane to the nucleus and on to the genetic material that are
facilitated by PEMF therapies (Bassett 1995). Polarity, Reiki, therapeutic touch,
acupuncture, and many hands-on therapies probably affect the same signal
pathways. Evidence presented in the next chapter will describe how electro-
magnetic pollution at somewhat higher frequencies (50 or 60 Hz) appears to
have negative effects on the same pathways (see Ch. 14).

Mechanisms

Much is being learned about the biophysical mechanisms involved in the
amplification of tiny signals to produce significant physiological and behav-
ioral effects (e.g. Ho et al 1994, Oschman 2000). All of this information has
relevance to energy therapists who wish to validate and explain their experiences.

Biologists accept that living molecules exist in the context of a myriad of
violent and random thermal fluctuations. Yet cells and tissues and organs
must maintain their precise and intricate actions and reactions, responses and
adjustments, unperturbed by the thermal noise. In order to survive, living
systems have developed a variety of tricks to get around the more obvious
physical limits to sensitivity.

Of particular importance in understanding the physical mechanisms involved
was the realization that molecular ‘sensors’ in living systems are actually
highly ordered arrays of molecules. These are the ‘ever increasing numbers of
elements in the sensing system, ordered in particular ways to form a cooper-
ative organization and manifesting similar forms and levels of energy over
long distances’ mentioned in the Adey & Bawin (1977) quotation above.
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Frohlich and others have described the physics and sensitivity of molecular
arrays in great detail (Frohlich 1968a, 1968b, 1970, 1974, 1975, 1988; Ho 1998).
Frohlich focused on the arrays of phospholipid molecules in cell membranes,
but there are many other arrays in living tissues (Fig. 13.3). All of these are
electrically polarized and are probable components of the sensing apparatus:

Arrays of phospholipid molecules in cell membranes
Collagen arrays in connective tissues

Arrays of chlorophyll molecules in the leaf

Myelin sheaths of nerves

Contractile arrays in muscles

Arrays of sensory endings in the retina

$ & & % H & @

Arrays of microtubules, microfilaments, and other fibrous components of the
cytoskeleton in nerves and other kinds of cells, including the cilia of sensory
organs such as those responsible for detecting odors, sounds, and gravity
(the vestibular apparatus).

In general, organisms are poised to respond to minute ‘whispers’ in the electro-
magnetic environment. Bassett (1995) suggested a fascinating analogy between
the arrays of bone cells in the osteon and the phased arrays of radio telescope
antennas, such as those at Jodrell Bank in Cheshire, England (Fig. 13.2). Radio
telescope arrays enable astrophysicists to detect extremely weak electromagnetic
signals from nebulae thousands of millions of light years away. Bassett suggested
that tissues extract information from fields originating outside the body by a
physical process akin to that involved in radio astronomy {Fig. 13.2). It seems
to this author {(Oschman 2000) that the collagen and mineral arrays of the bone
probably serve as the antenna array, while the cellular osteon contains the
electronic solid state circuitry that detects and interprets the information con-
tained in electromagnetic fields. This hypothetical concept could apply to all
of the cellular and tissue arrays listed above and shown in Figure 13.3. Note
that these arrays make up much of the structural features of the living organism.

The physical mechanisms suggested by Frohlich and by Bassett are not the
only models that have been proposed. Other concepts are described by Bridges
& Preache (1981), by Lednev (1991), and by Liboff (1985).

Biosensors

We now examine some of the specific sensory systems found in nature:
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Fig. 13.2 Bone compared to a radio-telescope array. Bassett (1995)
made the analogy between the array of osteocytes in the osteon and the
phased radio telescope array. A Shows a single osteocyte. There is a
central nucleus and a large number of slender processes or extensions
of the cell surface. B A phased array of radio-telescope antennas such
as those at Jodrell Bank in England. (Redrawn from Hoyle 1962, p. 202,
and used with kind permission from Sir Fred Hoyle.) C An ostean, the
cylindrical unit of compact bone. Each osteon has a blood vessel running
through its center, and this is surrounded by an array of electrically
interconnected osteocytes. (Adapted with permission from Bassett
1995, copyright © 1995, American Chemical Society.) D The osteon

is embedded in another array composed of collagen molecules.

These are precisely offset, like the elements of a radio telescope array.

The retina

The most remarkable and thoroughly studied sensor in the human body is the
eye. The retina contains a protein, rhodopsin, which absorbs light. Careful
research, which is still in progress, is showing how the rhodopsin molecule is
designed for its task. Energy is stored within its structure in such a way that a
single photon can activate a large shift in molecular structure. This shift triggers
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Fig. 13.3 Crystalline arrays in living systems. Crystalline arrangements are
the rule and not the exception in living systems. A Arrays of phospholipid
molecules form cell membranes. B Collagen arrays form connective tissue.

C Arrays of chlorophyll molecules in the leaf. © The myelin sheath of nerves.
E The contractile array in muscle is composed of actin and myosin molecules
organized around each other. F The array of sensory endings in the retina.

G Arrays of microtubules, microfilaments, and other fibrous components of
the cytoskeleton occur in nerves and other kinds of cells. The example shown
here is the cilia of sensory organs such as those responsible for detecting
odors and sound. (lllustration D is reproduced with permission of Arnold.)

a cascade of chemical reactions, the flow of millions of sodium ions across the
rod cell membrane, and an electrical signal that is transmitted by the optic
nerves to the brain. In essence, the absorption of each photon is amplified
many times to produce a nerve impulse (Stryer 1985, 1987, 1988).
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Other senses

The retina is just one of the sensory systems that enable the organism to build
up an accurate image and awareness of itself in relation to its surroundings.
The traditional five senses are sight, hearing, smell, taste, and touch. However,
it is obvious that there are other senses besides the traditional five. Murchie
(1978) lists 32. As an example, some people can ‘hear’ radat, an electromagnetic
signal in the microwave region of the electromagnetic spectrum (Guy et al
1975). An ability to detect cosmic rays with the eye has been documented
(D’Arcy & Porter 1962, Wick 1972). There is discussion of whether or not these
sensory systems are aiso able to respond to a single quantum of energy, as the
retina appears to be able to do (Bialek 1987).

The natural electromagnetic energy spectrum
Geomagnetism

Geomagnetism is far more widely researched than most people realize. In
1940, Chapman & Bartels wrote a 1000 page book that collected and reviewed
some 100000 pages of printed matter on the subject. In 1967, 27 years later,
Matsushita & Campbell (1967) edited a two-volume work that attempted to
cover the enormous amount of new literature that followed the earlier review.
By 1987, four volumes, written by more than 25 authors, were required to treat
the phenomenally growing area of research (Jacobs 1987). A bimonthly journal,
Geomagnetism and Aeronomy, was begun in 1961, and continues to publish
research articles on the ionosphere, geomagnetism, and atmospheric radio
noise.

Geomagnetic variations

The magnetic field of the earth, called the geomagnetic field, causes the compass
needle to point toward the North Pole. However, if you look carefully at a
compass needle with a microscope, you will see that the needle is rarely still -
it dances back and forth in a variety of thythms.

% Oscillations of the compass needle were first obscrved by the great London
clockmaker George Graham. In 1722 and 1723, Graham made over 1000
observations of the compass declination at his house on Fleet Street (Graham
1724). He observed the declination at different times during the day, using three
12-in compasses that had delicate pivots and fine graduations so that the slightest
movements could be detected. He noted that ‘all of the needles . . . would not
only vary in their direction on different days but at different times on the
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same day, and this difference would sometimes amount to upwards of 30" in one
day, sometimes in a few hours’.

4 These results were confirmed by Celsius and Hiorter in Uppsala, Sweden,
during the period 1740-47. On the clear night of March 1, 1741, Hiorter noticed a
large oscillation of the needle, through several degrees, in sympathy with the
northern lights or aurora borealis (quoted by Hansteen 1819). In the same year
(1741) Celsius and Graham collaborated to determine if the compass variations
occurred simultancously in different places. On April 5, 1741, the magnetic needle
at London had an unusual motion at the same time that a disturbance of nearly 2°
was recorded in Uppsala. Alexander von Humboldt termed these disturbances
‘magnetic storms’ (see Malin 1987).

# On quiet, undisturbed days there are still variations in the direction of north.
Geomagnetic rhythms range in frequency from moment-to-moment to miilions of
years. The rhythmic variations over the past 4 miflion years have been documented
by studying magnetic minerals in deep-sea sediments collected by drilling core
samples (Valet & Meynadier 1993).

% In the late 1830s, von Humboldt, in collaboration with Gauss, formed the
Gottingen Magnetic Union to organize the data from observatories that main-
tained records of the magnetic variations. Intensive observations were made on
certain days each year. The results were published in six Annual Reports of the
Magnetic Union (1836-41).

% By 1987, there were some 150 magnetic observatories around the world. Here
the direction of the magnetic field is monitored continuously using a variometer,
and recorded on a magnetogram. A light beam is reflected from a mirror attached
to the compass, and focused onto a sheet of photagraphic paper on a drum rotating
once per day. The recorded data are tabulated, sent to World Data centers, and
published in yearbooks that are distributed to libraries around the world (see
Wienert [1970]).

Some of the geomagnetic rthythms are diurnal (24 hour), some are much
slower, and others are quite fast, in the extremely low frequency (ELF)} range
in the electromagnetic spectrum. The last are now called geomagnetic micropul-
sations. They are caused by a unique geophysical mechanism known as the
Schumann resonance.

Schumann resonance

As mentioned above, the biological effects of natural encrgy fields are being
carefully rescarched. An important geophysical phenomenon, the Schumann
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resonance, provides a physical link between solar, lunar, planetary, and other
celestial thythms and human physiology (see also Ch. 7).

In the 1950s, a German atmospheric physicist, W. O. Schumann, suggested that
the space betwecn the surface of the earth and the ionosphere should act as a
resonant cavity, somewhat like the chamber in a musical instrument.

What do we mean by a resonant cavity? Pressing the keys on a wind instrument
changes the size of the air space or cavity, and therefore changes the frequency
of the standing waves within that cavity. Standing waves are produced when
waves traveling in the cavity are reflected from its boundaries. Each reflection
gives rise to a wave traveling in the opposite direction. The reflected waves are
superimposed on the original waves to produce what are called standing waves.
Figure 13.4 shows what is meant by standing waves and resonant cavities in
musical instruments and in the atmosphere. Organs use pipes of different sizes
to produce standing waves of different frequencies. Pressing a guitar or violin
string against the fret or fingerboard changes the effective length of the string and
therefore the resonant frequency of the standing waves that can be produced.

Resonant tones are generated when the musician blows over an orifice or past
a vibrating reed, or plucks or bows a string. Energy for the Schumann reso-
nance is provided by cloud-to-ground lightning (Fig. 13.4). While you may be
experiencing calm weather where you are now, there are, on average, hundreds
of lightning strikes taking place each second, some 40 million per day, scattered
about the planet. To use the physics terminology, lightning pumps energy into
the earth—ionosphere cavity, and causes it to vibrate or resonate at frequencies
in the ELF range.

In a series of papers published between 1952 and 1957, Schumann gradually
refined his resonance theory (see Sentman 1995 for references). In 1954,
Schumann and Konig detected the resonarnces (Schumann & Koénig 1954).
After the Initial reports, there followed a period of intense research (1965-82),
stimulated in part by the US Navy, which was interested in studying the
extremely low frequency band for use in communicating with submerged
submarines.

Lightning creates clectromagnetic standing waves that travel around the globe
at the speed of light. These waves circumnavigate the entire planet on average
7.86 times per second. Hence an observer at any point on the earth’s surface
will experience both the high frequency electromagnetic signals from the
lightning and the extremely low frequency pulsations generated by the
atmospheric standing waves. The high frequency waves are reflected from the
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Fig. 13.4 Standing waves and resonances. Organs use pipes of different sizes to
produce different notes. Pressing a guitar or violin string against the fret or
fingerboard changes the effective length of the string and therefore the resonant
frequency of the standing waves that can be produced. Energy for the Schumann
resonance is provided by cloud-to-ground lightning. To use the physics terminology,
lightning pumps energy into the earth-ionosphere cavity, and causes it to vibrate or
resonate at frequencies in the ELF range. Lightning creates electromagnetic standing
waves that travel around the globe at the speed of light. These waves circumnavigate
the entire planet on average 7.86 times per second. The high frequency waves are
reflected from the ionosphere, back to the earth, back to the ionosphere, etc.

This “skip’ phenomenon has been widely studied, because it is the basis for long
distance radio communication. (The diagram at lower right is modified from Bentar
1976, Fig. 15, p. 90, with kind permission of Integral Publishing.)
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ionosphere, back to the earth, back to the ionosphere, etc. (Fig. 13.4). This “skip’
phenomenon has been widely studied, because it is the basis for long distance
radio communication.

As electromagnetic waves, the low frequency Schumann micropulsations can
be detected either as electric or as magnetic fields. The average frequency is
about 7-10 Hz, and this corresponds to the average frequency of brain waves
in humans. This correlation is thought to have evolutionary and physiological
significance (e.g. Direnfeld 1983, Becker 1990). When the ionosphere gets
higher - on the night side of the planet, for example - the cavity gets larger,
and the resonant frequency drops. Rhythms of terrestrial and extraterrestrial
origin alter the height and other properties of the ionosphere, and thereby alter
the Schumann frequency in the range of 1-40 Hz. There are also variations in
the global lightning frequency. There are times when solar activity leads to
magnetic storms that disrupt the ionosphere, and Schumann resonances cease
completely.

To summarize, the Schumann resonance is created by terrestrial phenomena,
and is modified or modulated by extraterrestrial activities. A thorough and
technical review of the literature on the Schumann resonance has been pub-
lished by Sentman (1995).

VLF-sferics

In addition to its role in ‘pumping’ cnergy into the atmosphere, to maintain
the Schumann resonance, lightning directly produces a variety of signals in
the very low frequency (VLF) range (1-100 kHz). These are called VLF-atmos-
pherics or VLF-sferics. Sferics are impulses that propagate at about the speed of
light through the atmosphere. The signals gradually become dispersed and
damped with distance, and higher and lower frequency components are lost,
leaving a signal of about 10 kHz. At distances beyond 1000 km, the 10 kHz
signal predominates (Schienle et al 1998).

Other extraterrestrial sotirces

In addition to the Schumann resonance and the sferics, the surface of the
carth is exposed to a variety of other extraterrestrial electromagnetic signals,

including X-rays and cosmic rays. Volland (1984) is a good source of informa-
tion on this subject.

We have described the Schumann resonance and VLF-sferics because they are
the phenomena most widely studied for their possible biological effects.
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Geopathic stress

Finally, it is important to mention the important concept of geopathic stress.
A number of investigators have identified ‘earth radiations’ that occur at par-
ticular ‘pathogenic sites’ that can be detected by dowsing. While some scien-
tists regard both geopathic stress and dowsing as lunatic fringe, others have
seriously explored the phenomena involved.

It appears that underground fluid flows, as in springs or pipes, can create a
kind of field. Where water and/or electric currents flow at different depths,
and cross each other, interference patterns are set up. Some of these can be
beneficial, others appear to be harmful.

Research on this subject was begun in 1922 in Central Furope following a
study of unusually high cancer death rates in the German town of Vilsbiburg.
Physicians compared the medical records with maps created by dowsers. There
was a correlation between geopathic stress zones and serious illness (von Pohl
1985). A 1989 study in Austria yielded similar results. The importance of this
phenomenon is widely recognized in Germany, where efforts are made to keep
health records on individual homes (Best 1988). This literature is summarized
by Smith & Best (1989) and by Miller (1998).

Some clinicians can identify signs of geopathic stress in their cancer patients,
and regard the information as essential to their treatments. ‘Pathogenic sites’
can be identified both by dowsing and with sensitive magnetometers. It is
particularly important that one’s bed not be located above a geopathic zone
(Fig. 13.5). Spending many hours a day in such a region can affect the body’s
energetic communication systems, compromise the immune system, and lead
to serious disease (Aschoff 1986). In Britain, the Dulwich Health Society has
documented case histories and published methods of assessing and preventing
geopathic stress {Gordon 1988).

The energy spectrum of technology

It is only within the last 100 years that electricity has become abundantly
available throughout much of the world. This has led to the evolution of the
enormous range of devices, appliances, and technologies that we take for
granted, seldom appreciating that none of this existed but a short time ago.
The ‘filling in’ of the electromagnetic spectrum over the last century is dramat-
ically illustrated by Figure 13.6. In a very short time, in a few generations, we
have gone from a relatively quiet natural electromagnetic environment to one
that is literally packed with signals of every sort.
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Patient's former bedplace Present bedpiace
Karlsruhe, Germany free of geopathic anomalies
April 11, 1984

Fig. 13.5 Geopathic stress, Geopathic stress zones can be detected
with a sensitive recording magnetometer that prints ocut a profile of the
magnetic variations in an area such as a room or bedplace. Dowsing
can also be used to detect these zones. Sometimes moving the
bedplace from one side of a room to another, as shown here, reduces
the geopathic stress on the occupant. Note the farge peak or ‘hot spot’
in the former bedplace, and the relatively flat field profile after the bed
was moved. Research cited here has shown that eliminating geopathic
stress can have health benefits. (After Wooster 1988, with kind
permission from the Townsend Letter for Doctors and Patients.)

Our technologies expose us to far more than a mixture of frequencies emitted
by a host of devices. We enjoy a variety of appliances, such as electric blankets,
hair dryers, tood mixers, coffee milis, refrigerators, stoves, microwave ovens,
sewing machines, coffee pots, heating pads, computers, televisions, radios, cell
phones, water beds, etc. Fach device produces a variety of signals while it
is being used. Some of these energies are radiated directly into the tissues
of nearby organisms, while some encrgy goes back into the power grid and
travels a certain distance through it. Moreover, cach device has controls
that we use to turn it on and off, or to adjust its operations. Using each of
these adjustments can set up transients, or pulses, or spikes with complex
harmonics. These signals too are radiated into nearby tissues, and also enter
the power distribution system and travel a certain distance. The pulses can
interact with other fields and transients to produce complex interference
patterns. These intricate and unpredictable signals can be conducted from onc
appliance to another, where they inferact with another set of electrical or
electronic components and the fields they are generating. Signals from radio,
TV, cell phones, wireless pagers, satellite up-links and down-links, and natural
geomagnetic and geoelectric phenomena can also be collected by the power
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Fig. 13.6 The filling-in of the electromagnetic spectrum. During the
last 100 years, our electromagnetic environment has gone from a
naturally quiet place to one that is literally packed with signals of every
sort. (After Becker 1990, pp 79,188,189, with kind permission from
Robert O. Becker, MD.}

distribution grid, which acts as a huge antenna. All of these signals can
interact to produce intense but unpredictable energetic ‘hot spots’ in particular
regions of space.

‘We have never encountered poor engineering in nature’ (Albrecht-Buehler
1985). The electrical and electronic signals within the living system are honed
to perfection. Eacht molecule has its electromagnetic signature (Oschman 19970,
Benveniste 1998). Each molecular interaction and each physiological process
generates fields as well. All of these fields are compatible. In normal tissues,
interferences and incompatibilities do not occur. Within the body, thousands
of physiological and biochemical and electronic processes take place each
second. Each heartbeat, each breath, each emotion generates characteristic
electromagnetic fields that travel through the living matrix to cells and tissues
a distance away. The result is coordination, integration, interdigitation of
processes. When problems arise in this marvelous and intricate web, bodywork
and movement therapies can restore order. In contrast to our organized and
smoothly operating internal environment, the externai electromagnetic back-
ground is chaotic and unpredictable.
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Conclusions

Our present understanding of the natural and artificial energy fields in our
environment is based on much careful research. This article provides a taste of
the enormous amount of information that is available. The details are relevant
to hands-on therapists of all schools who wish to educate themselves and their
clients about both energy therapies and the invisible energies in their environ-
ment.

Three areas of investigation are particularly significant for developing a theo-
retical basis for energetic therapies of all kinds:

# Studies of the mechanisms by which sensory systems extract information from
the environment

% Studies of the ways PEMF therapies trigger beneficial effects at the same
frequencies and strengths as the signals emitted from the hands of therapists

% Studies of the tissue and cell effects of 50 and 60 cycle power signals, as well
as microwaves and other radio frequencies.

The last of these will be discussed in the next chapter, which will also consider
the potential hazards present in our electromagnetic environment and what
can be done about them.
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The electromagnetic
environment:
biological effects

Introduction

The question of all questions for humanity, the problem which lies behind
all others and is more interesting than any of them, is that of the
determination of [our] place in nature and [our] relation to the cosmos.
(T. H. Huxley, quoted in Seymour 1988, p. 211)

About 2300 years ago, Hippocrates recognized the significance of the weather
and climate on living systems (Jones 1948). In the 20th century, the relations
between natural electromagnetic rhythms and living systems were explored in
the pionecring work of Harold Saxton Burr and his colleagues at Yale University
School of Medicine (for references see Burr 1957). In the 1950s, a visitor to
Burr's ancestral home, Mansewood, in Lyme, Connecticut, would discover
various kinds of trees connected to recording voltmeters. Burr was studying
how the electric fields of trees change in advance of weather pattems and other
atmospheric phenomena. His research had convinced him that life on earth is
not isolated from the rest of the universe, but is susceptible to forces extending
across vast distances of space. The fields within the human body are inevitably
affected by the larger fields of the planet and other celestial bodies. The mecha-
nisms involved are not mystical or obscure - they involve well-documented
pathways of interaction. For example, sunspots and the cycles of the moon
cause changes in ionospheric currents and geophysical fields which in turn
influence the fields within us.

To Burr it was obvious that the energies so thoroughly studied by physicists
surround, penetrate, and are produced by every organism. He was convinced
that all living things, from mice to men, from seeds to trees, are formed and
controlled by fields that can be measured with standard detectors. The fields
reflect physical and mental conditions, and can therefore be useful for diagnosis.
Burr obtained evidence that abnormal fields show up before serious pathology
sets in, and that balancing or restoring the field can reverse disease processes.
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These concepts are also part of the core theory of acupuncture and related
methods, and are being validated by modern biomedical research on cancer
and AIDS (Brewitt 1996, 1999).

Burr’s discoveries paralleled those of another controversial scientist, Frank A.
Brown, Jr., who documented the abilities of plants and animals to synchronize
their biological clocks with the large-scale rhythms of nature (Brown 1973). In
addition to a lifetime of research on biological clocks, Brown was responsible
for the translations into English of two valuable books, Electromagnetic Fields
and Life (Presman 1970) and The Geomagnetic Field and Life (Dubrov 1978).

Another important investigator in this area was Gauguelin (1966, 1974). The
conclusions of all of these scientists regarding the externally driven biological
clocks were confirmed by Wever {1968}, who showed that shielding humans
from natural electromagnetic fields desynchronized their biological rhythms.
Further confirmation came from studies of the relations between reaction
time and ELF micropulsations from approaching thunderstorms (Reiter 1953,
Moore-Ede et al 1992).

All of the scientists mentioned above were following in the footsteps of one of
the world's foremost chemists, Svante Arrhenius, who developed the theory
for the way salts dissolve in water, and then went on to study the relationships
between environmental fields and health (see Ward 1971). Arrhenius’s profound
insight came in a flash on the night of May 17, 1883. After a sleepless night,
working through the concept, Arrhenius raced to his thesis advisor to present
his theory. His professor looked at him through skeptical eyes and said, "You
have a new theory? That is very interesting. Goodbye'.

Arrhenius’s doctoral thesis was graded ‘fourth class’ by the then conservative
faculty at the University of Uppsala. His ideas challenged concepts of the
establishment, and were strongly opposed. [t was years before his theory came
to be accepted by chemists everywhere, leading to great progress. In 1903,
Arrhenius received the Nobel Prize, and in 1909, King Oscar II installed him as
director of the Nobel Institute for Physical Chemistry at Stockholm. Here
Arthenius was given the situation every scientist dreams of: ideal conditions
to study whatever interested him.

Soon Arrhenijus turned his attention to cosmic influences on the behavior of
plants, animals, and humans. He found data on the periodic occurrence of
bronchitis, epilepsy, birth and death rates, and the human ovulation cycle. He
concluded that biological rhythms correlate with rhythms and tides in the
cosmic forces that surround the earth. He suggested that the electrical tension
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in the air influences biochemical reactions and thereby atfects all living things.
His work laid the groundwork for one of the stormiest controversies of modern
biology.

Weather sensitivity

A large percentage of the population is weather sensitive (reviewed by Schienle
et al 1998). Those who are unaware of this phcnomenon are puzzled by the
sudden onset of headaches, sleepiness, indigestion, phantom limb pain, asthma,
sleep disorders, fatigue, contusion, or other symptoms, often prior to weather
changes. Part of the problem is that a lightning storm can precipitate phy-
siological changes, and then swerve off in a different direction, leaving the
weather-sensitive individual unaware of the cause of discomfort. Emotional and
behavioral changes and their consequences have also been observed: increases
in crime rates, suicides, memory loss, lack of concentration, prolonged reaction
times, and automobile and industrial accidents.

Allergies

Information about environmental electromagnetic fields is of increasing impor-
tance as more and more people are developing electromagnetic sensitivities
(Smith & Best 1989; Best 1984, 1988; Choy et al 1987). The father of electrical
engineering, Nikolai Tesla, was probably the first well-documented but non-
diagnosed case of electromagnetic hypersensitivity (Smith & Best 1989). Some
individuals are, in essence, allergic to 50 or 60 Hz electromagnetic fields. These
are people who immediately teact when they are near transformers, fluores-
cent lights, microwave ovens, refrigerators, and other appliances. Often these
are muitiple allergy patients.

Multiple sensitivity begins when a person is exposed to a chemical agent, such
as a pesticide, drug, solvent, perfume, smoke, exhaust, or chemicals in food or
in carpets. The agent (or its electromagnetic signature — see below) triggers a
reaction in one or more of the body’s regulatory systems. The result of the initial
encounter can be fatigue, respiratory problems, or difficulty concentrating. After
one is sensitized, future exposures to even minute amounts of the allergen can
trigger an immediate reaction. The problem is compounded when the sensi-
tized person is exposed to a second agent, or to an electromagnetic field, while
reacting to the first allergen. In this way, people can develop allergies to hun-
dreds of substances and their electromagnetic signatures. Few physicians under-
stand electromagnetic sensitivities, and therefore treat the symptoms without
recognizing the source of the problem.
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To treat electromagnetic aliergies, Smith and colleagues use a clinical confronta-
tion-neutralization protocol. The principle is the same as that used in the classi-
cal skin tests for chemical allergies. A signal generator a distance from the patient
is used to find the frequency that will trigger the allergic reaction. Then other
frequencies are tested to find the neutralizing frequencies that stop the reaction.
Signals at these frequencies can ‘potentize’ vials of water that can be carried by
the patient and used to stop the reaction. The allergic response is inhibited by
holding the vial of water in the hand. In a given patient, the symptoms pro-
voked electrically are similar to those provoked chemically and those provoked
by the patient’s environment. Electrical and chemical stimuli and neutraliza-
tion appear to be interchangeable (Choy et al 1987, Smith & Best 1989).

‘Billiard ball’ regulations vs electromagnetic signaling

The research of Smith (1987) and Benveniste (1998), and others cited below,
provides dramatic documentation of an important phenomenon that underlies
a number of energetic therapies as well as environmental electromagnetic effects.

In the conventional picture of biological regulations (left side of Fig. 14.1)
structurally matching molecules exchange energy and information by billiard-
ball type direct impacts. Signal molecules diffuse, wiggle, and bump about ran-
domly until they chance to approach a receptor site, at which time electro-
static, short-range (two to three times the molecule size) forces draw them
together so that ‘the key can fit into the lock’. It is not generally appreciated
that this kind of random encounter, taking place in a sea of other molecules,
gives these molecular meetings a statistically low probability. The simplest bio-
logical event or regulatory process should require a very long time to happen.

In the energetic model of biological regulations (shown to the right in Fig. 14.1),
communication occurs between signal and receptor molecules that are not
touching (Benveniste 1998). The term ‘molecular signal’ acquires an electro-
magnetic meaning. In essence, the molecules interact by coresonance, like radio
transmitters and receivers. If you tune a receiver to 92.6 MHz, you tune in
Station A, because electrons in the antennas of the receciver and the transmitter
are oscillating at the same frequency. If you tune the receiver to a different
frequency, say 1.6 MHz, you receive Station B instead. In living systems, long-
range electromagnetic ficlds transmit messages between distant molecules, as
long as their emission and absorption spectra match. Non-resonating, unwanted
random signals are excluded. From basic electronics, we know that particularly
good reception - meaning good separation of signal from noise — takes place
if the transmitting and receiving antennas have the same length and orientation.
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The current theory: The proposed theory:
‘structural matching' or ‘electromagnetic signals'
'lock and key'
Hormone — ‘ ‘
or antigen :./
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Fig. 14.1 Theories of malecular signaling. To the left, the
conventional structural matching or ‘lock and key’ model of biolagical
regulations. The three-dimensional structure of a ligand molecule, such
as a hormone, antigen, or other signal molecule matches the three-
dimensional structure of the receptor or antibody. This physical contact
activates a particular cell function. To the right is the proposed
electromagnetic model. The signal molecule emits an electromagnetic
signal (signature) which coresonates with the receptor molecule,
thereby activating it and triggering the cell function. (After Benveniste
1998, with kind permission from Dr |. Benveniste.)

Molecular clectromagnetic communications can account for the rapid and
subtle and integrated functioning of living systems. Millions of molecules can
communicate with each other in this way. The upper limit on the signal
velocity is the speed of light.

Dramatic evidence for this electromagnetic resonance model comes from studies
of molecular signals recorded and digitized with a multimedia computer sound
card (Benveniste 1998). A molecular signal is represented by a spectrum of fre-
quencies in the range 20-20000 Hz, similar to the range of human hearing
and music. In thousands of experiments, repeated over many years, Benveniste
has shown that playing recordings of the electromagnetic signatures of signal
molecules can trigger various kinds of receptors to respond, just as though
they were in the presence of the molecules that normally trigger them.
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The mechanisms behind molecular coresonance are well understood. We have
known for over a century that atoms and molecules vibrate when they absorb
or emit electromagnetic waves. The resulting electromagnetic ‘signatures’ are
used by spectroscopists to determine molecular structure and to identity
unknown molecules. Most of what we know about the molecular structure of
drugs and antibiotics comes from spectroscopic data. And, radio telescopes
detect characteristic molecular signals at distances of billions of light-years.

From the research of Smith (1987) and Benveniste (1998), and their colleagues,
there is every reason to think that signal molecules can activate their corre-
sponding receptor sites without physical contact. The signal molecule emits
frequencies that resonate with the receptor and cause it to vibrate as well. For
example, when you are in a dangerous situation, adrenalin ‘tells’ its various
receptors, and those receptors alone, to make your heart beat faster, to dilate
pupils and superficial blood vessels, and to ftrigger the other reactions of the
‘fight or flight’ response. Benveniste has suggested that the specific actions of
biomolecules (e.g. histamnine, caffeine, nicotine, adrenalin, insulin, etc.), as well
as the antigens of viruses and bacteria, are due more to electromagnetic inter-
actions than to direct contact.

These findings have enormous therapeutic implications and provide new
insights into the energetic interactions taking place between and within organ-
isms. They also provide clues about how environmental fields can influence
physiological processes.

The legacy of Lucretian biochemistry

Smith (1987) and Benveniste (1998) are among the minority of scientists who
have considered the possibility that electromagnetic signaling can play a
direct communication role in living matter. Albert Szent-Gyérgyi was another.
In the following quotation he refers to the biochemistry based on the ancient
concepts of Lucretius and Epicurus, who pioneered the idea that matter is
composed of hard, indivisible ‘billiard-ball’ units, atoms:

Lucretian biochemistry involves the assumption that no interaction can take
place between molecules without their touching one another. Support is
given in this book [Szent-Gyorgyi 1957] to the idea that manifold interactions
can take place without such bodily contact, cither through energy bands or
through the electromagnetic field, which thus appears with water and its
structures as the matrix of biological reactions. Water does not merely fill the
space between molecules. Water is more than this; it is part and parcel of the

living matter itself. One of the main functions of the protoplasmic structures
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[cytoskeleton and nuclear matrix] may be to generate in water those specific
structures which make forms of electronic excitations and energy
transmissions possible which would be improbable outside these structures.
(Szent-Gyorgyi 1957) [statements in brackets added]

The importance of water cannot be overemphasized. In terms of electronics,
the essential role of water structure Szent-Gydérgyi referred to is impedance
matching between the osciilating molecule and the propagating medium.
Impedance matching is essential for efficient transmission of energy. Stated
another way, water both conditions and is conditioned by the molecular frame-
work in cells and tissues, the living matrix.

In spite of all of the documentation and its conceptual simplicity, electromag-
netic interactions have been difficuilt for many scientists to grasp. This is remark-
able, considering that action at a distance is an accepted part of Newtonian
mechanics, and accounts for the motions of the celestial bodies. Newtonian
mechanics justifies movements other than those produced by impulsion.

None of the work on electromagnetic interactions between molecules violates
any of the known laws of chemistry, physics, or biology. The passage from a
biology of rigid structures randomly bumping into each other to one of
information traveling at the speed of light can be accomplished without a
‘scientific revolution’. All of the pieces of the puzzle are well accepted.

Acute pathology

Geomagnetic storms often begin with turmoil on the sun. The sun spews very
fast and energetic blobs of matter and magnetic energy that are carried earth-
ward by the solar wind. When this energy crashes into the earth’s magnetos-
phere, enormous electrical currents are set up. These currents, in turn, influ-
ence the huge electric currents flowing in the ionosphere. Geomagnetic storms
can be so intense that they damage satellites, power lines, telephone cables,
and pipelines, and disrupt radio communications. It is not surprising that these
events, which can be intense enough to prevent your automobile from start-
ing, can affect physiology and behavior. Geomagnetic disturbances have been
correlated with the onset of a variety of disorders and death. The following [ist
includes a sample of the enormous literature on this subject:

¥ Cardiovascular problems (Bellossi et al 1985; Watanabe et al 1994; Stoupel et al
1993, 1994, 1995; Knox et al 1979)

# Seizures, epilepsy, convulsions (Stoupel et al 1991, Mikulecky et al 1996,
Persinger & Psych 1995}
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# Hypothermia (Bureau et al 1996)

% Headache (De Matteis et al 1994)

# Vestibular problems (Persinger & Richards 1995)

# Bacterial growth (Polikarpov 1996}

% Intraocular pressure (Stoupel et al 1993)

% Sleep (Kotleba et al 1973, Conesa 1995)

# Death (Lipa et al 1976, Stocks 1925).

In addition, a variety of behavioral changes have been noted:
% Crime (Chibrikin et al 1995)

# Aggression (5t Pierre & Persinger 1998)

% Anxiety (Usenko & Panin 1993)

2
E s

Depression (Kay 1994)
4 Loss of attention and memory (Tambiev et al 1995)
# Accidents (Grigor’ev 1995),

Efforts to replicate these studies have yielded conflicting results. The reasons
such studies are difficult to reproduce have been discussed in detail by
Hainsworth (1983). The main problem is that living systems are exquisitely
sensitive to low energy signals, and individuals vary widely in their responses.
Some individuals are aftected negatively, some are neutral, and others seem to
benefit from geomagnetic storms and related meteorological phenomena.
Because of this, massive amounts of data are needed to establish valid relation-
ships. (See section on scalar waves below, for a perspective on individual varia-
tion that relates to structural bodywork.)

To complement the correlation studies, some researchers have simulated geo-
magnetic variations to induce seizures (e.g. Michon et al 1996, Michon &
Persinger 1997, Persinger 1996, Schienle et al 1998), changes in reaction time
(Reiter 1953), and other cffects.

Reviews of earlier literature have been published by Rajaram & Mitra (1981)
and Venkataraman (1976). The latter author suggests that the effects of pulsing
magnetic fields are similar to the well-known photoflash phenomenon that
induces seizures. This is a reasonable hypothesis, given that virtually any form
of pulsating energy can entrain brain waves (see Oschman 1997, Di PPerri 1972,
Alexander & Gray 1972, Foster 1975).
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Electromagnetic pollution and other diseases

While there is heated debate, many serious health problems, including cancer,
are being correjated with exposure to the invisible electromagnetic radia-
tion produced by 50 and 60 cycle appliances, microwaves, radio trans-
mitters, computers, etc. (scme of the literature on this subject is listed in
Appendix II). Serious problems have also been correlated with ‘geopathic
stress’ (see Ch. 13).

Chapter 13 described the great sensitivity organisms have to exceedingly
tiny signals in their environment, and the reasons many physicists reached
the conclusion that the biclogy was simply wrong. This physics/biology
dilemma was resolved in the late 1970s when it became clear that the
living systems completely defy the logic that larger stimuli should produce
larger responses. Living tissues are non-linear, cooperative, and coherent,
and are capable of responding to very specific ‘windows’ in terms of
frequency and intensity (Fig. 13.1). Thus information on the heaith effects
of natural and artificial electromagnetic fields is understandable on the
basis of what has been learned about the sensitivities of all living systems to
minute environmental signals. Interfercnce with the molecular electro-
magnetic regulatory systems depicted in Figure 14.1 undoubtedly also play
a role.

The previous chapter also mentioned the Frohlich model, in which the
sensitivity of living systems is accounted for on the basis of the large
numbers of molecules that form regular arrays, similar to those found in
radio telescope antennas. Teneforde & Kaune (1987} list a number of other
models that are under consideration. In any case, electromagnetic fields in the
extremely low frequency range (which includes the 50 and 60 power distri-
bution system) now have well-documented effects on a wide range of cellular
systems.

R.I’. Liburdy and colleages have studied the effects of electromagnetic fields on
cultured cells. Under well-controlled conditions, they established unequivocal
field effects and identified the sites of action in the cellular regulatory process.
However, a Federal Ethics Inquiry has recently found Liburdy guilty of ‘scientific
misconduct’. Supposedly he falsified and fabricated data published in two papers
published in 1992.

After discussions with experts in the field, | suspect Liburdy was treated
unfairly by the engineering of absurd and irrelevant statements prominently
reported in the media. On page 1 of the New York Times (July 24, 1999) we
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find: ‘The disclosure [of Liburdy’s ‘misconduct’] appears to strengthen the case
that electric power is safe’. In the Wall Street Journal (July 27, 1999, p. A22):
‘A government-funded scientist systematically distorted data to support the
hypothesis that electromagnetic fields near powerlines cause cancer’. And, in
Science (July 2, 1999): ‘EMF rescarcher made up data’. These preposterous
headlines have virtually nothing to do with Liburdy and his research. Liburdy
never stated that, ‘electromagnetic fields near powerlines cause cancer’
Actually, his data and interpretations were not challenged in the ethics review,
just how the data were graphed. Moreover, Liburdy is widely respected, and his
key conclusions have been confirmed in other laboratories. Here are some of
the findings:

4 Radiofrequency radiation affects the immune system by altering human
immunoglobulin on T- and B-lymphocytes. The effect takes place at power levels
below the current USA recommended safety limit of 0.4 W kg™ (Liburdy & Wyant
1984).

% Microwaves at 2450 MHz increase the sodium permeability of rabbit erythro-
cytes (Liburdy & Vanek 1985) and cause the shedding of at least 11 proteins from
the cell surface (Liburdy et al 1988).

% The calcium channel is the site of field interactions (Liburdy 1992).

# The findings on calcium metabolism are consistent with a proposed parametric
resonance theory of the interaction of low intensity magnetic fields with biological
systems (Lednev 1991, Yost & Liburdy 1992).

# 60 Hz magnetic ficlds enhance breast cancer cell proliferation by blocking
melatonin’s natural oncostatic action. The effect is ‘windowed’ between 2 and 12 mG
{milli CG:auss) (Liburdy et al 1993a).

% Magnetic fields, mitogens and carcinogens influence the cascade of regula-
tory signal transduction processes. An early etfect is on calcium influx into the
cell, followed by an effect on the expression of a specific gene. A very weak
dose of a mitogen, insufficient to trigger cell proliferation by itself, will stimu-
late cell division if it js combined with 60 Hz field treatment (Liburdy et al
1993b).

# Both melatonin and tamoxifen inhibit the growth of cultured human breast
cancer cells. 60 Hz fields block these inhibitions (Harland & Liburdy 1997).

Statements by physicists such as Bennett (1994) that the fields from appliances
cannot possibly atfect living systems, are simply outdated. Much more up-
to-date information can be found in a wide variety of scientific journals, in a
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bi-annual series entitled Advances in Electromagnetic Fields in Living Systems
(Lin 1994, 1997), and has been the subject of at least two Congressional
hearings.

The relevance to the energy therapist is that the studies are showing that elec-
tromagnetic fields, at the frequencies and intensities emitted from the hands
of a therapist, are capable of producing biological effects. It appears that the low
frequencies emitted from the hands of therapists, and from pulsing electromag-
netic field therapy devices (in the range of 2-30 Hz) are beneficial, whereas
somewhat higher frequencies of the power distribution system (50 and 60 Hz)
are harmful.

Scalar waves

Physics has a little-known framework for a deeper understanding of electric
and magnetic fields and their biological effects. Research in this area has
considerable therapeutic significance. The concepts involved go to the heart
of the quantum mechanical interpretation of reality and consciousness.

Briefly, we learn in classical physics that waves can interfere with each other.
When two waves are of the same frequency and are in phase (the timing of
their variations is identical), their amplitudes add together to create larger
waves (Fig. 14.2A-C). This is termed constructive interference. When the waves
are exactly out of phase, their amplitudes subtract, and they can partially or
completely cancel or destroy each other. This is termed destructive interference
(Fig. 14.2D-F). In nature, interacting waves usuaily have a mix of frequencies
and phases, and therefore add and subtract in a complex manner.

The field concept originated with Michael Faraday in 1846. However, the
introduction of relativity and quantum mechanics shortly after the begin-
ning of the 20th century required that fields be expressed in terms of a more
fundamental entity, called potentials. Whittaker (1903, 1904) recognized this,
and Tesla (1904) gencrated potential waves and called them ‘non-Hertzian
waves’. When we say that a magnetic field induces a current flow in a con-
ductor, such as a wire or a living tissue, it is actually the potential compo-
nent of the field, and not the field itseif, that underlies the effect. The
potentials are of two kinds, called electric scalar potentials and magnetic
vector potentials.

For a long time, it was thought that these potentials had no real existence or
significance. They were created as abstractions that were needed to simplify
and balance quantum equations. That there was far more to the story was
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Fig. 14.2 Interference. In constructive interference (A,B,C) waves that
are in phase add together to produce a larger wave. In destructive
interference (D,E,F) waves that are out of phase with each other can
cancel or destroy each other.

revealed in a classic paper by Aharonov & Bohm (1959). These authors showed
that the potentials must have a physical reality, and suggested some experiments
to demonstrate them.

The first demonstration of a magnetic vector potential was done with a coil
designed so that the electric and magnetic fields remained entirely within its
core, and absolutely no field existed on the outside. A beam of electrons passing
through the ‘force-free’ region around the coil nonetheless underwent a phase
change, indicating that some non-electric, non-magnetic physical ‘entity’ must
be acting on it. This entity is the magnetic vector potential.

Subsequent work documented the existenice of an electric scalar potential in a
region where no electric field exists. Both of these phenomena are referred to
as the Aharonov-Bohm effect, a cornerstone of quantum mechanics. Technical
details were published by Olariu & Popescu (1985). (For a less technical but
still challenging account, sce Imry & Webb 1989.)
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Hence, in destructive interference, where the classical fields cancel each other,
there nonetheless remain electrostatic scalar potentials and magnetic vector
potentials. In essence, the energy and information contained in the original
waves is not destroyed by interference. In fact, the classical electromagnetic
field is actually derived from two potential waves interfering with each other.

The Aharonov-Bohm effect began as an abstraction needed to balance quan-
tum equations, but gradually found its way into down-to-earth applications in
electronics. Scalar waves have been utilized for a communication system
(Gelinas 1984) and for a device for locating humans and other animals during
rescue-search operations (Afilani 1998).

Various kinds of coil designs enable the vectors (the directions and magnitudes)
of the electric and magnetic fields to destructively interfere or cancel each other
(Fig. 14.3). The Figure legend describes the kinds of waves and fields they produce.

. ol

A Standard coil B8 Bifilar coil

‘ / l
C Torroid D Mobbius coil

Fig. 14.3 Coils used to emit fields and potentials. A A standard coil
emits electric and magnetic fields in the space around it. B In the
bifilar coil the electric and magnetic fields are canceled, and electric
scalar and magnetic vector waves are produced. € The torroidal coi!
has the same effect. D The Mobius coil produces only scalar waves.
The information on coil properties is from Abraham (1998).
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Scalar waves appear to interact with atomic nuclei, rather than with electrons.
Such interactions are described by quantum chromodynamics (Yndurain 1983).
The waves are not blocked by Faraday cages or other kinds of shielding, they
are probably emitted by living systems, and they appear to be intimately
involved in healing (see e.g. Jacobs 1997, Rein 1998).

The scalar potential has a peculiarity: it propagates instantaneously everywhere
in space, undiminished by distance. In contrast, the vector potential has a
finite velocity (Jackson 1975). In the real world, scalar waves encounter envi-
ronmental fields, and complex interactions take place that prevent them from
extending indefinitely into space. Mathematical physics justifies the instanta-
neous propagation of scalar waves, but this is often dismissed as ‘obviously
unphysical behavior’ (e.g. Jackson 1975).

The present situation parallels what happened over a century ago with regard
to electromagnetic fields. When Maxwell combined the understandings that
had been reached by Faraday, Ampere, and Gauss, he declared that there must
exist an ‘electromagnetic wave’ capable of transmitting energy at a speed of
300 million m/sec. At the time, the suggestion was considered to be completely
outrageous. Subsequently, Hertz showed that Maxwell was correct, and Marconi
applied the phenomenon when he developed practical radio transmission.
Many times in our history, the mathematics requires a phenomenon to exist,
but it takes years to demonstrate it.

Much more is known about electric and magnetic fields than about scalar waves
and vector potentials, simply because fields are easy to measure. Experimental
demonstration of scalar waves and vector potentials, and their biological effects,
is extremely difficult. At present, the best way 1o document their presence is
by testing on electromagnetically sensitive individuals. It is widely assumed
that it is the electric and magnetic fields that interact with organisms, but
some researchers suspect that scalar and potential waves actually underlie
these effects.

Scalar waves and bodywork

For the evolution of energetic bodywork and energy medicine, a number of
important consequences are emerging from research on scalar waves. Each
bioelectric and biomagnetic field produced by the human body - whether
emitted by the brain, the heart, the eye, the muscles, an organ, or by the hand
ot a therapist, or a QiGong practitioner - will also be associated with scalar
waves and vector potentials.
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It is important to look at the ways in which the energetic anatomy of the body
might give rise to self-canceling fields that result in biological scalar waves.
Moreover, the energy fields in the environment, whether natural or created
by technology, also have scalar and vector components. For example, the
Schumann resonance (see Chs 7 and 13) is described by five quantities: velocity
of propagation, electric field, magnetic field, electric scalar potential, and
magnetic vector potential (Abraham, personal communication 1998). Further
research is needed to determine the extent to which the biological effects of
the Schumann resonance, VLF-sferics, and geopathic stress, as well as the
phenomenon of dowsing, are related to the Aharonov-Bohm effect.

Near field interactions occur when the interacting elements, such as a thera-
pist and patient, are close enough that their energy fields, which abruptly drop
off in strength with distance, can interact. What about other healing modali-
ties that seem independent of distance? A large and growing body of reliable
evidence shows that intercessory praver is effective, even when the patients
and those praying for them are separated by great distances (IDossey 1993).

The idea of subtle interactions at a distance is embodied in the ‘synchronicity’
concept of Jung (Peat 1987), and is also part of radionics and related methods
(e.g. Fellows 1997). While these and kindred phenomena, such as telepathy
and clairvoyance, are too far-fetched for some scientists, there is now too
much evidence to ignore them (see a thorough discussion in Woodhouse
1996).

Some scholars look to the well-documented peculiarities of quantum mechanics
for explanations, such as quantum non-locality (Rohrlich 1983). It is often
stated that non-local phenomena are mediated by unknown forms of energy,
sometimes vaguely referred to as ‘subtle energies’. Some look to these phe-
nomena for clues about the nature of consciousness and the structure of the
physical universe. Others suggest the word ‘energy’ is inadequate, and its use
in relation to healing should be discontinued. The philosophical and metaphys-
ical implications are the subject of ongoing discussions (e.g. exchanges between
Dossey and Woodhouse in Network 64, 1997),

Key studies of non-local interactions have been published by Grinberg-
Zylberbaum and colleagues (1992, 1994). Iairs of subjects who achicve a feeling
of emotional connection (empathy) can develop correlated electroencephaio-
graphic (EEG) patterns that are not attenuated by spatial separation or by
electromagnetic shielding (Faraday cages). When one of the subjects was stimu-
lated, as with a tlash of light, the evoked brainwave was "transferred’ to a non-
stimulated subject in another electtomagnetically shielded room. The researchers
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assert that these findings represent a genuinely non-local, macroscopic mani-
festation of consciousness that is physiologically relevant.

Studies like this, using shielded rooms, seem to rule out energetic interactions;
but do they? What about the scalar and vector potentials described above.
Couid the Aharonov-Bohm effect account for non-local interactions?

One possibility is that long-range biological interactions may be due to modu-
lation of the scalar component of the Schumann resonance (Oschman 2000).
While this may seem far-fetched, it is fascinating that well-documented
‘telepathic experiences’ are reliably and systematically correlated with calm
periods of global geomagnetic activity (Persinger & Krippner 1993).

Implications for structural bodywork

Ida Rolf emphasized the importance of the relationship between fields of the
living body and the larger fields of the planet (Rolf 1962). As deep tissue align-
ment methods (e.g. Rolfing®, structural integration, etc.) and related tech-
niques bring the body into anatomical and energetic balance with the field of
gravity, it is possible that conditions may also develop such that the bioelectric
and/or biomagnetic fields partly cancel each other. In such circumstances,
the measured biomagnetic field would be converted into scalar and/or vector
potentials. How this would affect an individual can only be a fascinating
speculation at the present time. One possibility is that an individual capable
of generating significant scalar waves would be relatively protected from nega-
tive effects of environmental energies. Perhaps this can explain the phenomenon
mentioned above, that there is a wide range in responses in weather sensitive
people. While some individuals sufter, others seem to enjoy the stimujatory
effects of geomagnetic storms and related meteorological events.

Prudent avoidance

In the 1980s, several personal electromagnetic shielding devices were developed
- based on the use of coils of the M6bius design that emit scalar waves - which
were said to be safe for living systems. One of these devices was a watch con-
taining a microchip that produced a Schumann-type signal at about 8.0 Hz,
This device purportedly stabilized a person’s brain waves at a frequency that
was considered safe and beneficial. Many of these devices were sold, and there
were reports of benefits from wearing them, including reduction of jet lag,
more energy, lower blood pressure, feelings of well-being, etc. These qualitative
effects have been difficuit to document.
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Rein (1998) has summarized more recent work on the biological effects of
scalar waves. Scalar waves can inhibit neurotransmitter uptake into nerve cells
and stimulate the growth of human lymphocytes. There are indications that
the cffects are in part mediated by effects on the properties of cell and tissue
water.

Recently, more powerful emitters of scalar waves, in the range 6-60 milliwatts
power consumption, have been developed (Abraham 1998). The devices emit
scalar waves at the average Schumann frequency, 7.83 Hz. Preliminary tests
indicate that scalar waves at this frequency are safe, and protect those who suffer
from electromagnetic field sensitivity. Moreover, clinical trials in progress are
indicating a variety of health bencfits, including improvement of symptoms
of chronic fatigue syndrome, fibromyalgia, cognitive impairments, and sleep
disorders (Abraham, personal communication 1998).

The development of a reliable and powerful source of potential waves opens
up many possibilities for studies of the clinical effects of this form of energy,
and, possibly, for resolving some of the mysteries and variability of both local
and non-local biological effects.

There is widespread confusion and misinformation about our electromagnetic
environment. Key information widely available in technical circles is virtually
unknown to the genecral public. This is due to several factors that reinforce
each other. One is the strong bias many biologists have against geophysical
pacemakers for biological rhythms. This bias arises in part because evidence
of this sort might be taken as support for astrology, a subject that is widely
considered to be scientifically unfounded (see, however, Seymour 1988).
Another is the threat to the ego posed by the possibility that our lives might
be influenced by events very far away from us. The idea that the human body
both radiates and is sensitive to invisible energy fields may be menacing to
some. Finally, a documentation of health effects from fields generated by power
distribution systems and technological devices have enormous economic and
legal consequences.

Therapists are careful to make their treatment spaces as pleasant and comfort-
able as possible. But what about the ubiquitous invisible energies present in
the treatment environment? No matter how well you treat individuals with
electromagnetic or geopathic sensitivities and related disorders, they will con-
tinue to have problems when they go back to their homes and/or workplaces
where they are immersed in disturbing energy fields. Treating the whole person
involves education about the possible health effects of the invisible electro-
magnetic environment so that suitable precautions can be taken.



210 # Energy Medicine

These considerations are of increasing importance for a variety of reasons that
have been discussed here. Moreover, the likely physiological effects of environ-
mental fields have been more widely researched than many people realize.
Virtually every disease and disorder has been linked by one investigator or
another to electromagnetic pollution. As one example, Sobel and colleagues
have noted an elevated risk of Alzheimer’s disecase among those who wosk in
arcas where they are exposed to high electromagnetic fields (Sobel et al 19954,
1995b, Sobel & Davanipour 1996).

Preliminary clinical trials with devices that shield against electromagnetic pollu-
tion show relief from a wide range of symptoms, suggesting that those problems
may actually be caused or aggravated by electromagnetic pollution (Abraham,
petsonal communication 1998). Whether these correlations will stand up to
long-term research is unknown, but enough information is available on electro-
magnetic bioeffects to have led the US government to warn that prudent
avoidance is a good policy until more is learned. At present we do not know
what constitutes a ‘safe limit’ for electromagnetic field exposure. It is interesting
that the Russian standard for maximum safe microwave exposure to avoid
changes in brain activity is 1000 times less than the US legal maximum.

Low cost detectors of magnetic fields are available, and these devices are
invaluable for those who wish to get a better appreciation of the fields present
in their homes and workplacces. (A list of suppliers is given in Appendix 1.) One
of these devices (TriField from Alphalab) is reasonably inexpensive and com-
bines magnetic, electric, and radio/microwave detectors. The magnetic section
has three detecting coils oriented in the three directions of space, which is
important. With such devices, one can locate the ‘hot spots’ in the home and
work environment, such as near electric blankets and heaters, fluorescent lights,
light dimmers, microwave ovens with bad seals, cellular phones, computers,
televisions, transtormers, and motors in devices such as refrigerators and clocks.
Sometimes moving furniture, cribs, or beds a short distance can significantly
reduce long-term exposure.

Some people have taken steps to rewire their homes and workplaces to reduce
the levels of 50 or 60 Hz magnetic fields. Simple changes in wiring configu-
ration can make an enormous difference in the [evels of magnetic fields in the
home (Maxey 1991). However, Abraham (personal communication 1998) has
cautioned that any method of field cancellation, such as twisting conductors
together, can lead to the generation of undetectable 50 or 60 Hz scalar waves
that could also have serious heaith effects. Obviously we have much to learn
about our electromagnetic environment and its relations to therapeutics.
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Avoidance of geopathic stress is also important. Hall (1997) presents some
techniques, and dowsers are also a good source of suggestions.

Therapists are being introduced to a variety of devices that are promoted as
shields against electromagnetic pollution. The consumer must be cautioned,
however, that it is easy to be deceived in a situation where the effects are
invisible and unmeasurable, and benefits are subjective. At present, the best
way to assess such devices is by testing on a person who has electromagnetic
sensitivity. This may seem unscientific, but there is a good precedent for it.
Many of the important discoveries in biology began with sensitive biclogical
assays, in which the strength of an unknown compound or other factor is
estimated by testing it on a living system. This is called a bioassay (e.g. Glass
1973). The ‘confrontation-neutralization technique’ used by Choy and col-
leagues (1987} to study electrical sensitivities in allergy patients is a form of
bioassay. The construction of an effective shield against electromagnetic effects
is technically challenging, and will be greatly facilitated when reliable detec-
tors of scalar waves have been developed.

Some conclusions

To the hiologist, the advent of the electronic age represents a major evolution-
ary event, a dramatic step into the unknown. Developments in electricity and
electronics have greatly expanded the limits of what humans can achieve. But
advances often have unanticipated costs. Some of the scientists who did the
early research on radioactivity, X-rays, and microwaves lost their lives because
of the cumulative effects of exposure to the energies they had discovered.

We have introduced a wide spectrum of invisible and potentially dangerous
factors into our environment. Physicists continue to calculate how these ener-
gies may or may not influence living systems, but the biological concepts
upon which they base their calculations are often rudimentary and inaccurate.
Living tissue is far more sophisticated than any material physicists work with
in the laboratory. Living tissue has remarkable properties that continue to
astonish us. The truth is that we simply will not know the long-term biological
effects of clectromagnetic technologies for several generations. We are partici-
pants in a long-term study, with an unknown outcome.

There is reliable evidence that clectromagnetic fields are a double-edged
sword. Sonte trequeticies are not good for you, others can stimulate healing.
Some of the negative effects are uncomfortable, others are life-threatening.
The research on cells in culture is particularly valuable in documenting the
biological ettects of electromagnetic fields at the cellular level. At the same
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time, this research has important implications for energetic bodyworkers by
revealing the sensitive regulatory pathways in living tissues. It now appears
that a minute field oscillating at 50 or 60 Hz can be harmful, while a fieid of
similar strength but lower in frequency (e.g. 2, 7, 10, and 15 Hz) can stimulate
healing of tissues such as nerve, bone, ligament, and capillaries, respectively

(see Chs 6 and 7).
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Prematurity

A discovery is premature if its implications cannot be connected by a
series of simple logical steps to canonical, or generally accepted,
knowledge.

G. Stent (1972)

Some discoveries are made before their time, and simply cannot be integrated
into contemporary thought. Concepts of ‘life energy” and ‘healing energy’ have
surfaced many times over the centuries. Until recently, these concepts have been
classic examples of prematurity.

This situation has now changed. A firm basis has been established for energetic
phenomena previously regarded as impossible or unlikely. Scientists have
developed more than adequate measurable and logical connections between
biological energy fields and generally accepted scientific knowiedge. The key
discoveries have been made in the course of ordinary science, in a wide range
of disciplines, following traditional methods and logic. Because of the tradi-
tional bias against any examination of topics like ‘healing energy’ and ‘life
force’, a veritable scientific revolution has taken place without attracting any
interest in the academic community. Hopefully this book will introduce the
subject to those in the biomedical research community who are open-minded
enough to consider new possibilities for research and clinical applications.

The following is a synthesis of the key advances discussed in this book:

% Early in the 20th century it was discovered that the various organs in the body
produce electrical fields that can be detected on the skin. This led to important
clinical tools such as electrocardiography and electroencephalography.

# When electric currents flow through tissues, the laws of physics dictate that
magnetic fields must be created in the surrounding region, but it was not until
the 1950s that instruments were developed to detect them. The SQUID mag-
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netometer is now being used in medical research laboratories around the world
to map the ever-changing biomagnetic fields produced by various organs. This
has led to new clinical tools such as magnetocardiography and magnetoen-
cephalography.

¢ Medical researchers have explored the application of electric and magnetic
fields to stimulate healing. Pulsing magnetic fields are particularly effective.
Remarkably, pulsing magnetic fields can also be emitted from the human hand
under certain conditions. These natural emissions sweep up and down through the
range of frequencies with demonstrated therapeutic effectiveness. The emitied
frequencies are influenced by geophysical rhythms, which can entrain brain waves
and other biological rhythrns. This correlates with the discovery that living systems
respond to external energy fields at or near the limits imposed by the laws of
physics (Bialek 1987). Once information has been extracted from the environment,
the living matrix and the nervous system can process the information with
virtually no addition of noise.

# Sensitive photometers and thermographic imaging techniques have enabled
scientists to map the patterns of light and heat emitted by cells, tissues, organs and
the whole body.

4 Spectroscopic methods reveal the energy emissions and adsorptions of
molecules, and thereby reveal the roles of energy fields in molecular processes,
including hormone-receptor, antibody-antigen and allergic interactions. Spec-
troscopy provides the basis for pharmacology, homeopathy, aromatherapy, and
herbal medicines.

4 Cell biologists are recognizing that regulations involve more than nerve
impulses and hormones. The nuclear, cytoplasmic, and extracellular matrices
form a continuous and interconnected communication system. The solid state,
electronic, photonic, and vibratory properties of this living matrix continuum play
key roles in integration of functions, including injury repair and defense against
disease. Tensegrity concepts explain how the various forms of energy are absorbed
and conducted throughout the framework of the body, affecting ail cells.
Movements, tensions, and other energies conducted through this syster interact
with metabolism and the genetic material. Vibrations of living matrix molecules
are affected by cellular activities, growth factors, carcinogenesis, and emotional
stafes.

4 Some of the vibratory phenomena in the living matrix are coherent or laser-like
in nature. The high degree of regularity or crystallinity found in many tissues goes
hand in hand with the regularity or coherence of the energy systems.
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On the basis of what is now known about the roles of electrical, magnetic,
elastic, acoustic, thermal, gravitational, and photonic energies in living systems,
it appears that there is no single ‘life force’ or "healing energy’ in living systems.
Instead, there are many energetic systems in the living body, and many ways
of influencing those systems. What we refer to as the ‘living state” and as ‘health’
are all of these systems, both known and unknown, functioning collectively,
cooperatively, synergistically. The debate about whether there is such a thing
as a healing energy or life force is being replaced with study of the interactions
between biclogical energy fields, structures, and functions.

Complementing these scientific discoveries is a long history of empirical evi-
dence and clinical technique developed by therapists of various kinds, who have
honed their perception and intuition to gain deep insights into living systems.
The growing popularity of bodywork, energetic and movement therapies is
leading us to a synthesis of ideas that will be beneficial to ail.

At the same time, the discovery that living systems respond to minute electro-
magnetic fields has led to concern that electromagnetic pollution in our envi-
ronment may be hazardous to health. Some physicists have taken the position
that there is little or no such danger, based upon their deep understanding of
electromagnetic phenomena. The problem with this is that while electromag-
netism has been widely studied by physicists, study of biological electromag-
netism has just begun. The problem was articulated years ago by physicist
Werner Heisenberg: ‘Something has to be added to the laws of physics and
chemistry before the hiological phenomena can be completely understood.’

Emissions from the hands of therapists

Of all of the discoveries summarized above, the most tenuous, and yet the
most exciting, is the discovery of the huge biomagnetic fields emitted from the
hands of therapists of various kinds. If the phenomenon is as robust and
repeatable as it seems, its documentation, by Zimmerman (1985) and Seto et
al (1992) (see Chs 6 and 7), will take an important place in the history of
medical biology.

The tinding is tenuous in that it has not been widely replicated. Moreover, it
would be useful to have a detailed spectral analysis of the emissions from the
hands. From the information presented so far, we would expect to find signals
representing a wide rangce of molecular, cellular, tissue, organ, and whole body
activities. The magnetic emissions are probably accompanied by a mix of
acoustic, photonic, thermal, and other forms of energy.



22( # Energy Medicine

As discussed in Chapter 6, the phenomenon was originally described in the
context of therapeutic touch and was confirmed for QiGong and other martial
arts and contemplative practices. Figure 15.1 compares the strengths of natural
and artificial magnetic fields from a variety of sources.
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Practitioners of bodywork, energetic and movement therapies have daily and
remarkable encounters with the therapeutic effects of energy fields. There is a
growing body of evidence for the effectiveness of these methods. However, the
impact of even the most carefully controlled studies can be compromised if
the findings cannot be connected logically to generally accepted biomedical
paradigms. For the biologist, there is a profoundly interesting question: ‘Can
humans proactively, or seif-consciously, or intentionally change the maigins
of their biology in medically significant ways by what they think and feel?’
(Foss 1997). Another fundamental biological problem is the ‘crisis in energetics’
that continues to plague the academic field of bioenergetics (Green 1973).

An energetic perspective is enabling us to restate important but confusing ques-
tions that have been kept at the fringes of science for a long time. The remain-
der of the book takes up some of the topics that are worthy of further research.

Amplification

[n Chapter 2 it was mentioned that magnetic brain waves associated with the
sensory and motor cortex become stronger when an action is practiced again
and again, as occurs when one rehearses with a musical instrument. Similar
changes may occur with repeated practice of various ‘hands-on’ therapies. It
would not be surprising if the various yogic, martial arts, and contemplative
practices also lead to stronger and more coherent biomagnetic fields.

While more research is needed, the most logical explanation for amplification
is that the waves of electrical and magnetic activity from the brain are ampli-
fied as they pass through the peripheral tissues. Vibrating molecules throughout
the body may become cooperafively entrained with the brain rhythms. As
more and more molecules within the crystalline living matrix become vibra-
tionally entrained, the fields get strongecr.

Bodywork and other repetitive practices such as yoga, QiGong, tai chi, medita-
tion, therapeutic touch, etc. may gradually lead to more structural coherence
(crystallinity) in the tissues, facilitating both the detection and radiation of
energy fields (Oschman & Oschman 1997). Arrays of water molecules associated
with the macromolecules are probably involved as well.

The process has been described as the formation of ‘coherence domains’ in
liquid crystal arrays (Sermonti 1995). The mechanism involves the stabilization
of the positional and orientational order of millions of rod-shaped molecules,
as in cell membranes, connective tissues, DNA, muscle, the cytoskeleton, the
myelin sheath of nerves, and sensory cells (Oschman 1997). Stabilization spreads
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from molecule to molecule, throughout the system. Del Guidice (1993) describes
the process as one in which individual molecules ‘lose their individual iden-
tity, cannot be separated, move together as if performing a choral ballet, and
are kept in phase by an electromagnetic field which arises from the same ballet’.

Years ago, Harold Saxton Burr made a related statement: ‘the pattern or orga-
nization of any biological system is established by an electrical field which is
at the same time determined by its components and determines the orienta-
tion of the components. The field maintains the pattern in the midst of a flux
of components. This is the mechanism whose outcome is wholeness, organiza-
tion, continuity’ (Burr 1972) (see Ch. 1).

A related explanation for amplification arises from the word ‘laset’(an acronym
for light amplification by stimulated emission of radiation). Lasers amplify
light by recycling some of the coherent or highly organized energy back into
the system, where it can stimulate even more coherent emissions. The energy
fed back into the system maintains the high rate and order of the atomic vibra-
tions that give rise to the radiation. Crystalline components of the living matrix,
such as the collagen arrays in tendons, ligaments, and bones, and the arrays
of lipids in cell membranes, probably act as coherent resonant molecular broad-
casting systems.

Electronics engineers know that a transmitting antenna works best when its
length corresponds with the wavelength of the signal being broadcasted. And
the same length is also ideal for the receiving antenna. Hence it is possible that
various deep tissue, stretching, nutritional, contemplative, and other practices
of therapists and their clients gradually modify their tissues in ways that
stabilize the ‘coherence domains’ within their tissues, enhancing their ability
both to detect and to radiate coherent energy. Other biophysical mechanisms
may be involved:

% Superconduction and superfluidity: Pauling (1936) and London (1950} suggested
that the electron currents around benzene rings are superconductive currents.
Little (1964) demonstrated that biomolecules should, in principle, superconduct
at body temperatures. Demonstrations of organic superconduction have been
reported by Cope (1975, 1978) and by Wolf and colleagues (Wolf 1976, Wolf &
Halpern 1976, Wolf et al 1976).

% Phonon super-radiance: Bialek (1984) has described how a polymer system,
such as the macromolecular arrays in [iving tissues, can be driven into a large scale
coherent oscillation. A number of physicists raised objections to this hypothesis,
but Del Giudice and Preparata (1990) showed how super-radiance arises as a
consequence of the quantum properties of ‘condensed matter’.
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% Superfluorescence: Bonifacio et al (1984) have described how arrays of Josephson
junctions, which have been predicted to exist in living systems, can produce a
coupled resonant radiation field.

% Plasmas: Sedlak (1971, 1979, 1982) and Roffey (1993, 1994) suggested that the
magnetic sensitivity of living systems is, in part, due to a plasma state that exists
in living matter.

In summary, quantum consideration of highly regular arrays of molecules, as
occur throughout the living body, gives rise to a number of possible expla-
nations for remarkable energetic phenomena. Some have suggested that there
are undiscovered natural forces or ‘subtle energies’ (defined as ‘delicate’ or
‘refined’). While this is possible, we have enough information to develop at
least a partial picture of how living systems use known forces, and how thera-
pists of various kinds use these energies to stimulate healing. We explore this
below in more detail, with some specific examples, beginning with the nervous
system.

The dual nervous system

The nervous system is a fundamental energy system in the body. Its operation
is studied by measuring electrical fields generated during the transmission of
nerve impulses. As electric currents always give rise to magnetic fields, the
nervous system is also a source of some of the biomagnetic fields present within
and around the organism. Moreover, the nervous system reguiates all muscular
movements, and is therefore key to converting thoughts into energetic actions
(defined in physics as the Kinetic energy of movements, gravitational potential
energy of objects lifted, elastic energy of impacts and vibrations such as sound
and heat).

Neurophysiologists focus most of their attention on the ‘classical’ nervous
system, composed of the neurons that conduct information from place to
place as electrical impulses. The ‘neuron doctrine’ holds that all functions of
the nervous system result from the activities of the neurons. Hence integration
of brain function, memory, and even consciousness have been assumed to
arise from the massive interconnectivity of the neurons.

This is a partial view because it neglects another energetic and informational
system consisting of the perineural connective tissue system, which consti-
tutes more than half of the cells in the brain (the prefix ‘peri-" means about,
around, encircling, or enclosing). Perineural cells surround each neuron in the
brain, and follow every peripheral nerve to its termination (inset, Fig. 15.2).
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Robert O. Becker has been a pioneer in exploring the functions of the per-
ineural system and its relationship with the semiconducting matrix that forms
and surrounds it. To document the properties of this system, Becker refers to a
‘dual nervous system,’ consisting of the classical digital (all-or-none) nerve
network, and the perineural analogue network, which regulates wound heal-
ing and tissue repair. Figure 15.2 illustrates the dual nervous system and
summarizes the properties of its two components.

From the perspective of regulatory biology, the neural and perineural systems
are virtually opposite in character. An individual neuron is capable of conduct-
ing a stimulus from one precise point to another, such as when a motor nerve
triggers a particular muscle to contract, or when a sensory neuron conveys
information from a particular receptor to the sensory cortex. While nerves are
not electrically or magnetically insulated, and there is some ‘information leak-
age’ into surrounding tissues (Oschman 1990), the neural impulse is propa-
gated some distance without decrement (loss of energy) from its site of origin
to a very precise point (e.g. a synapse) within the neural network.

A direct current control system

In contrast to the ncuronal system, the perineural connective tissue generates
slower moving waves of direct current that flow throughout the organism,
affecting every part. The primary pacemaker is the brain wave oscillation that
spreads throughout the brain, and then through the perineural system, to every
part of the body that is innervated. Moreover, as the brain is richly vascu-
larized, and blood is an excellent conductor of electricity, the brain waves also
flow through the circulatory system. Hence brain waves, electricity from the
heart and other muscles, and signals from other organs get mixed together in
the circulatory system.

Brain waves are modified or modulated by smaller fields associated with par-
ticular activities, such as those involved in sensation, movement, and thought.
Like a pebble thrown into a pond, any electrical or magnetic activity or pertur-
bation is propagated throughout the system along with the larger waves.

If one were devising a cybernetic network to regulate the operation of a system
as intricate as the human body, it would make sense to employ both kinds of
communication represented by the dual nervous system. Point-to-point trans-
mission allows for very precise control of specific activities and precise sensory
feedbacks. In contrast, the perineural system does not have a specific target —
it delivers regulatory messages to every part. It is a global system, integrating and
regulating processes throughout the organism.
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Fig. 15.2 The dual nervous system. If a way were devised to dissolve all of the
nerves in the brain and throughout the body, it would appear to the naked eye
that nothing was missing. The brain and the spinal cord and all of the peripheral
nerves would be intact down to their smallest terminations. This is because the
central nervaus system is composed of two separate types of cells: the nerve cells,
or ‘neurons’, and the ‘perineural cells’. (Becker 1990a, 1990b, 1991) The ‘classical’
nervous system is composed of neurons canducting information from place to
place as electrical impulses. The signals are digital or ‘all or none’ in nature. Signals
may be individual spikes, or trains of pulses. Digital systems provide high speed,
high volume information transfer. In terms of evolution and phylogeny, this nervous
system is a relatively recent innovation. This system is responsible for sensation and
mavement, and communications are ‘paint-to-point’. in contrast, the perineural
nervous system is composed of perineural cells that conduct information from place
to place as relatively siowly varying direct currents. These slow waves are analog
rather than digital. Analog systems cannot transmit large amounts of data, but are
ideally suited for precise control of individual functions. Some of these oscillations are
maintained by pacemakers (e.g. brain waves). In terms of evolution and phylogeny,
the perineural system is ancient. This system is responsible for overall regulation of
the classical nervous system, and for regulating wound healing and injury repair.
Instead of point-to-point signaling, information propagated by this system spreads
throughout the body. The insets show examples of perineural cells. A Fibrous
astrocytes with end feet around a small blood vessel B A Schwann cell surrounding
an axon in the peripheral nervous system. (Inset A from Glees 1955 Neurologia:
Morphology and Function, with permission from Blackwell Science Ltd. Inset B is
adapted from Fawcett 1994, Fig. 11.21, p. 335, with permission from Arnold.)
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Most physiologists study point-to-point regulations, such as neural pathways
or hormone-receptor interactions. Global or system-wide regulations are
acknowledged to be important, but have received less attention, partly because
of a lack of a theoretical basis for them. The historic mental block against the
study of biological energetics has taken its toll on the study of regulations,
because all messages are fundamentally reducible to energetic phenomena
(Feynman 1996 discusses this in detail).

Becker’s work on the perineural system and solid state communication in the
living matrix has many clinical implications. He has presented evidence that
the perineural system actually regulates the operation of the neurons, and not
the reverse. The perineural system is involved in a number of important
phenomena:

# The effects of geomagnetic fields on brain waves, which then affect animal
activities such as navigation, psychiatric ward behavior, reaction time, and bioclogical
rhythms (Becker 1990a; Hamer 1965, 1969; Reiter 1953).

# The production of deep anesthesia by artificially reversing the fronto-occipital
electric vector with a DC current (Becker 1991), and the production of the hypnotic
state.

¢ Control of growth and regeneration.

# Control of injury repair. The perineural system is involved in the conduction of
a slow wave, called the injury potential, away from a site of trauma. The injury
potential plays a role in system-wide regulation, and coordination and integration
of wound healing.

Energetic pulses precede actions: a basis for mental
imaging and intention

Pulses of electric and magnetic energy begin in the brain before any movement
occurs. This ‘motor sequence’ is the subject of much research around the world.
Early work (Deecke et al 1969, 1976) identified four electrical components, and
subsequent research (summarized by Okada 1983) describes the corresponding
magnetic components that can be detected with the SQUID magnetometer.

The motor sequence modulates the electric and magnetic fields of the brain
that spread throughout the body via the perineural DC analogue system.

Again, it makes sense that a living cybernetic network generates a set of signals
that are spread out over time: first there are signals that prepare the system for
action, then there are signals that trigger the action, and, finally, there are
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feedback signals that report that the action has been completed. The timing of
this sequence for the flexion of the right index finger is shown in Figure 15.3.
Awareness can arise in this unfoldment at a number of points, as we become
conscious of the need for the act, of the act in process, and of its completion.

Related to this is an important phenomenon that is being investigated for its
application in training for athletic events, dance, theatre, music, combat, and
for healing work. Performers, therapists, and patients alike can benefit from
mental rehearsals or internal imaging, without physically doing anything (e.g.
Suinn 1985, Warner & McNeill 1988, Meyers et al 1996). The mechanisms
involved have been unclear (Paivio 1985).

On the basis of the information presented in this book, there is a simple expla-
nation. First, mental practice of movements sets up the anticipatory fields
described above, without causing any muscles to move. Kasai et al (1997) refer
to this as ‘subthreshold muscle activity’. From Figure 15.3, we would expect
imagery to produce the readiness potential and, possibly, the pre-motion poten-
tial, without the motor potential that triggers the movement. Mentally rehears-
ing an action sends information throughout the body, via the perineural and
other conductive systems, to all of the relevant cells. This then leads to a
‘preconditioning’ of biochemical pathways, energy reserves, and patterns of
information tlow. Cells everywhere are then poised to work together at the
instant of demand.

Many athletes, performers, and therapists of various kinds have described the
profound experience of being totally prepared, present, and focused (see for
example Murphy 1992). It is during these periods, sometimes referred to as
‘the zone’, that extraordinary accomplishments take place.

Many therapeutic schools emphasize the importance of intention: deciding in
advance the goals they wish to attain for particular clients. This approach is based
on the frequent experience that a vivid image of expectations facilitates change in
that direction. Intention seems to be all the more effective when the client partic-
ipates in it, as in directed movement therapies or image-based cancer treatments.

We have suggested that the effectiveness of various kinds of ‘hands-on’ body-
work can arise, in part, from the mutual entrainment of electrical and magnetic
rhythms from therapist to client (Ch. 8). The ‘anticipatory fields’ described
above may be an important component of this entrainment. Hence there is a
physiological basis for the mental state of the practitioner ‘preparing’ the
various parts of a client’s body for work that is to be done later, or extending
the work deeply into the tissues of the client to reach trauma that is deeply
held, as in the ‘trauma energetics’ work of Redpath (see Ch. 8).
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Rights were not granted to include this figure in electronic media.
Please refer to the printed publication.

Fig. 15.3 Motor field associated with flexion of right index finger. The initiation
and execution of a voluntary movement involves a sequence of activities in
different parts of the brain. Four electrical components have been identified
(Deecke et al 1969, 1976) and the corresponding magnetic components have
been detected (reviewed by Okada 1983). At the top are shown the electrical
recordings from different brain regions superimposed on the same time scale.

The vertical line, O represents the onset of the actual movement as measured with
an electromyogram. The slow ‘readiness potential’ or Bereitschaftspotential, begins
as much as 1.5 seconds before the onset of the movement. This is followed by a
pre-motion potential a few hundred milliseconds before the movement. The motor
potential proper begins about 50 milliseconds before the movement. Not shown is
the somatosensory or proprioceptive feedback potential, which foliows the
movement. (Taken from Okada 1983, Fig. 12.7.1, p. 423 and used with kind
permission from Plenum Press.)
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It is easy to be skeptical about the notion that the minute magnetic brain waves
of a therapist couid have any influence on cells and tissues throughout the
body of a client. However, keep in mind that these magnetic fields are not as
subtle as they might seem, because of the amplification effect (p. 221} and
windowing (Fig. 13.1). Moreover, as we see below, there is a physical basis for
the effects of biomagnetic fields on cells throughout the body, and the body
of the person being touched.

The Hall effect and biomagnetic regulations

How can subtle variations in biomagnetic fields affect cells and tissues? A
simple answer emerges from Becker's original research, indicating that the living
matrix is a semiconductor network (Becker 1961). His experiments involved
the Hall effect, named after a famous experiment performed in 1879 by physi-
cist E. H. Hall. This effect distinguishes between ionic conduction and semi-
conduction. A magnetic field causes a current flowing in a semiconductor to
veer off to one side, because a semiconductor contains a relatively small
number of electrons, and they are very mobile (Fig. 15.4). lonic conductance
is different becausec there are many charge carriers and they are less maobile.

The degree of semiconduction is measured by the DC transverse Hall voltage,
which is produced by a magnetic field positioned at right angles to the current
flow. In studies on salamander limbs, Becker found Hall voltages indicative of
semiconduction, rather than ionic currents. The Hall voltages increased during
recovery from anesthesia, indicating that the semiconducting DC current
correlates with the level of consciousness.

The Hall effect in semiconductors is one physical explanation of how magnetic
effects are produced in the body. These effects can be either from iron magnets,
or from the biomagnetic field of a therapist. The semiconducting Hall effect
may also be involved in those situations where there is a conscious intention
to entrain the rhythms of two or more individuals. The plasma concept
described by Roffey (1993) may also be involved in the sensitivity of living
systems to external magnetic fields.

The duality of the circulatory, skeletal, muscular, and
other systems

While functions differ, the concept of the duality of the nervous system has
implications for the other major systems in the body. For example, every blood
vessel, from the arteries and veins down to the finest capillaries, is made of
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Fig. 15.4 The Hall effect distinguishes between conduction and
semiconduction. (After Becker & Selden 1985, p. 113, reproduced with
kind permission from Robert O. Becker MD.)
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perivascular connective tissue. Like the perineural system, the perivascular
system extends into every nook and cranny of the organism. Vascular tissue
obviously functions as a conduit for the flow of blood. On the basis of the
discoveries listed above we can also examine the perivascular system as a con-
tinuous communication system, with roles in regulation and physiological
integration that go beyond plumbing. Electrical currents in the perivascular
systern are important in inflammation, haemostasis, and injury repair, and in
carcinogenesis, in which vascular supplies to specific areas adjust to nourish a
growing tumor.

Likewise, every bone in the body is surrounded by a periosteal connective tissue
system. The bones have their obvious roles in support and movement, while
the periosteal system has osteogenic potency (i.e. the ability to form new bone,
such as occurs after a fracture). Moreover, bones have a very rich vascular supply,
so the periosteal and perivascular systems are intimately connected.

The muscular system is also embedded in an intricate and interconnected
perimysium, endomysium, and epimysium that merge together to form the
tendons. While this connective tissue system is widely recognized for its role
in conducting tensions generated by the muscles, therapists of various schools
have come to recognize that it is also a communication medium, as well as the
substance that gives overall form to the body (e.g. Varela & Frenk 1987). One
function is in the regeneration and repair of damaged muscle (Mauro et al
1970) and the adaptation of muscles to functional demands (Guba et al 1981).
Again, the musculature is extensively innervated and vascularized, so the other
‘peri-’ systems interdigitate with it.

Functions of the ‘peri-’ systems in regeneration and
repair

In each of the examples given above, we make a distinction between the obvious
primary function of a particular system - such as nerve, blood vessel, bone, or
muscle - and the functions of the connective tissue system that surrounds and
maintains it.

Each of the “peri-’ tissues surrounds or encloses one of the great systems of the
body. We can refer to these tissues collectively as ‘surrounding tissues’. Each of
these surrounding tissues contains a sparse but active and important popu-
lation of cells. These generative cells (fibroblasts, neuroblasts, myoblasts,
osteoblasts, chondroblasts, etc.) form and continuously modify the extra-
cellular matrix (ECM), and play Key roles in injury repair.



232 # Energy Medicine

Regeneration

Regeneration is the regrowth of missing or damaged tissues. Salamanders can
completely regrow limbs, eyes, gut, spinal cord, half of the heart, and one-
third of the brain tissue. This is accomplished by de-differentiation of all of the
mature fibroblasts and other generative cells at the site of the injury. The
generative cells are restored to their embryonic or totipotent state, so they can
re-form any tissue in a process that resembles embryonic growth.

Becker’s work on salamanders demonstrated that de-differentiation was accom-
plished by altering the electrical environment at the site of a wound. In essence,
the repressed genes could be unlocked with extremely weak electrical fields
(Becker & Selden 1985).

Until recently, regenerative healing in man has been limited to bone fractures.
During research on critical infections in bone, Becker (1985, 1990b) discovered
an electrochemical method that simultaneously controls bacterial infections
and de-differentiates human fibroblasts to produce huge numbers of embry-
onic cells. Clinical trials revealed accelerated healing of skin, bone, and soft
tissues, without scar formation. Becker reports that the method ‘is useful in
chronic, multiply infected wounds, acute wounds with major soft tissue and
bone loss, and in ionizing radiation burns’. This extremely promising ener-
getic therapy also de-differentiates and stops the growth of a variety of types
of cancer cells.

These remarkable clinical results represent a breakthrough in both our theo-
retical and our practical understanding of the energetics of living systems.
Below, we take a closer look aft the energetic system involved.

Global interconnectedness of the fiber systems

The continuity or global interconnectedness of the living matrix is essential to
the understanding of the body and the role of energetics in health and disease.
The extracellular matrix (ECM) exerts specific and important influences upon
cellular dynamics, just as much as hormones or neurotransmitters. Dramatic
documentation of this fact comes from attempts to use hormones to induce
normal differentiation of mammary tissue in vitro. These efforts were unsuccess-
ful. However, when mammary cells are grown on the noncellular ECM of mam-
mary glands, differentiation takes place and functional mammary tissue forms.

Hence the ECM actuaily regulates the genetic expression of the mammary cells
{revicwed by Varela & Frenk 1987). Throughout the body, the ECM forms the
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infimate milieu of every cell and molecuie. Its most important property, its
interconnectedness, has not been appreciated.

The ECM has both local and global or systemic qualities. In an important con-
ceptual paper, Varela & Frenk (1987) describe how these qualities interact. At
every place in the body, the ECM is produced by the generative cells (fibrob-
lasts, neuroblasts, myoblasts, osteoblasts, etc.). But the energetics of the ECM
(e.g. stretching of tendons, movement of muscles, elastic properties of bones,
oxygenation of capillaries) affect the activities of the cells within it. Varela &
Frenk refer to this as a cycle of reciprocal interaction. Such local reciprocity is
also conditioned by the continuity of each local ECM with adjacent ones, and,
eventually, with the ECM of the entire organism. There must be a dynamic
complementarity between the overall body shape, movements of the organism,
and local ECM/cell relations, and vice versa. They refer to this as a morpho-
cycle, a continuous process of reciprocal interaction between global properties
and local activities.

At any given time in the life history of an organism, its global properties (i.e.
its shape and movement patterns) and its local properties (e.g. the flexibility,
elasticity, or energetic continuity of a particular layer of fascia and the other
‘peri-’ tissues) are the culmination of its history of morphocycles. Obviously
trauma of any kind sets up a series of morphocycles. Global activities and
structure are inseparable from local cellular activities.

Keep in mind that all of these systems also interdigitate in important and
particular ways. Figure 15.5 is a summary of these interconnections. We can
view this as both a structural/energetic arrangement, for conveying tension from
tissue to tissue, and as a piezoelectric solid state communication system that
generates and conducts information on the activities taking place to the cells
that maintain and adapt the various systems according to the ways the body
is used.

Again, these fiber systems, with their obvious mechanical and architectural
roles, are now recognized as important communication and metabolic systems
as well, They are part of a semiconducting tensegrous vibratory continuum
that allows all parts of the organism to communicate with all others. Adey
{1993) refers to this as ‘whispering between cells’.

Biological physics

Biologists have long suspected that living systems have evolved ways to
optimally utilize all of the laws of physics and forces of nature. Some physicists
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Fig. 15.5 An appreciation of the systemic interconnectedness of the
living matrix system is essential to understanding the energetics of
health, disease and emotional states. The tissues surrounding the
digestive tract, nerves, bones, blood vessels, muscles and underlying
the skin contain a sparse but active and important population of
generative cells that form and continuously modify the extracellular
matrix and ptay key roles in injury repair and defense against disease.
All of these cells, and their DNA, are part of a structural, energetic and
informational continuum.

have even been inspired to look for new physical concepts and laws by study-
ing living systems (see Peliti 1991). Biological physics is a field that is likely to
be very productive in the future, particularly when more physicists become
aware of the high degree of crystallinity and coherence present in living systems,
and the solid state properties of biological networks.

The information summarized so far leads to a simple structure-energy—commu-
nication model of living tissue that bas significance for all forms of therapy.
To introduce the model, we examine the physics of a helical spring, The spring
is chosen because many of the key molecules in the living matrix continuum
are helical: collagen, elastin, keratin, DNA, actin, and myosin (Fig. 15.6). More-
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over, the spiral and the helix show up in many of the structures in the body,
in the body as a whole, and in systems throughout nature (see e.g. Schwenk
1965, Stevens 1974).

Figure 15.7 shows how a wire spring converts energy from one form to another.
The transformations are described with the terms used by physicists to define
the different kinds of energy. We must keep in mind a fundamental conserva-
tion law of physics: energy cannot be created or destroyed, it can only be con-
verted from one form to another.

Also keep in mind that the helical molecules in living systems are piezoelectric
semiconductors. They have the capability of emitting and absorbing light and
converting light energy into vibrations that can travel about within the living
matrix. Because semiconductors display the transverse Hall effect, they can
also respond to magnetic and biomagnetic fields.

The example of the physics of energy in a spring has a number of biological
and therapeutic implications. Chapters 4 and 11 described the tensegrity model
that has been used to account for energetic aspects of living systems. Figure 15.8
represents the ‘tendons’ of the tensegrity model as springs, each of which has
the capability of absorbing and emitting the different forms of energy. As a
model of living tissue, this scheme describes in a simple way how the energies
used in various therapies are absorbed and conducted by the living matrix.

v
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Fig. 15.6 Helical molecules in the living matrix.



236 # Energy Medicine

A B C D E
i - ol - .
e ~—- ~a——- -
—— — — “— h——-

e prr——— g i 'bomg"
g -~ =u— ~E—— i
— — — = #—-___
oy = —— = — —e—

R S

-
- I
-

¥
\
L)
| D)

!
'

Fig. 15.7 Transformation of energy from one form to another.

A A wire spring is suspended from a solid support such as a ceiling.

B A weight is attached to the spring. The spring is streiched as the
gravitational potential energy of the weight is converted to the kinetic
energy of motion and to elastic energy in the spring. C A battery is
connected to the two ends of the spring, causing an electric field to
flow through the spring. The electricity generates a magnetic field that
attracts the loops of the spring toward each other, and the weight is
lifted. By lifting the weight, the spring has converted electricity to
magnetism to gravitational potential energy. D The attachment of the
weight is cut so the weight drops to the floor (gravitational potential
energy is converted to kinetic energy of motion). E The spring,
suddenly released from the tension of the weight, recoils (elastic is
converted fo kinetic energy of motion) and ‘boings’ (elastic energy is
converted to sound).

*-

A massage therapist touches and rubs the tissue, a herbalist applies an extract
of a plant, an acupuncturist applies a needle, magnet, electrical stimulation, or
laser beam, a shiatsu practitioner applies deep pressure, a practitioner of the
Rolf technique stretches a layer of fascia, a sound therapist vibrates the tissue,
a medical doctor uses a puisating electromagnetic field, etc. The common
denominator in all of these approaches is a living matrix that is exquisitely
designed to absorb the information encoded in different kinds of vibratory
energy and convert it into signals that are readily transmitted through the
tensegrous semiconducting living matrix continuum.

Below we look at a vibratory property of the living matrix that is relevant to
all therapies.
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Fig. 15.8 The tensegrity model of Buckminster Fuller is drawn with
the ‘tendons’ represented as coils. On the basis of Figure 13.7 and the
discussion in the text, each of the coils has the capability of converting
energy from one form to another. Because living tissue is an elastic
tensegrous semiconducting continuum, any form of energy can be
readily absorbed and conducted from one area to another.

Relationship of resonances to emotional states

Among the most significant of recent discoveries involving energetics is that
concerning the physiological rhythms associated with certain teeling states,
such as love, peace, and appreciation. The discovery has profound implications
for all hands-on therapists. The research has been summarized by scientists
from the Institute of HeartMath (McCraty et al 1993, Rein & McCraty 1993,
Childre 1994). Particular emotional states have been correlated with measurabie
changes in the electrical energy spectrum of the heart.

Some of the results are shown in Figure 15.9. Hcart rates are shown for
an individual feeling frustration (top panel) versus appreciation (middle
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panel). In frustration, the heart rate varies somewhat randomly, a condition
the authors refer to as incoherence. The various oscillators in the body exhibit
simple harmonic or sine wave behavior of different phase, frequency, and
amplitude.

Various practices that intentionally focus one’s attention on the area of the
heart, while invoking sincere feelings of love and appreciation, lead to a more
regular variation in heart rate, a condition the authors refer to as coherence.
This regular variation reflects a balance and coherence between the heart rate
and the rhythms of the two branches of the autonomic nervous system, the
sympathetic and parasympathetic, that regulate heart rate.
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Fig. 15.9 New electrophysiological correiates associated with
intentional heart focus. (From McCraty et al 1993, p. 254, fig. 1a, ISN:
1084-2209. Reproduced with kind permission of the International
Society for the Study of Subtle Energies and Energy Medicine, 356
Goldco Circle, Golden, Colorado 80403. Tel: 303-425-4625))
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With appropriate intention and training, a third state can be achieved that is
referred to as internal coherence. Here the variation in heart rate decreases
almost to zero (lower panel). According to Childre (1994) and McCraty and
colleagues (1993), this is a calm, peaceful, harmonious, and highly intuitive
feeling state, in which one becomes aware of one’s electrical body and of the
minute currents flowing throughout. This state is associated with a coupling,
or entrainment, or phase-locking of a variety of electrical and mechanical
rthythms, including the heart, respiration, autonomics, and the barcoreceptor
feedback loop to the brain. These highly ordered physiological states, with
optimum coupling of rhythms, beneficially affect the functioning of the
whole body, including the brain. The reason for this follows:

Biophysics of internal coherence

A relationship between DNA and heart coherence has been suggested by work
of Rein & McCraty (1993; see also Resources list at the end of this chapter).
Their model involves the well-documented ability of DNA to act as a resonant
antenna. The authors suggest that the DNA throughout the body both receives
and transmits information encoded in the heart’s electrical rhythms and in
the oscillations of the DNA molecule itself.

What has been unclear about the model of Rein & McCraty (1993) is the
precise mechanism by which the heart rhythms interact with DNA. The reso-
nant properties of DNA molecules are well-documented (e.g. Pienta & Coffey
1991), as is the response of DNA to pulsing magnetic fields (e.g. Liboff et al
1984, Takahashi et al 1986). Moreover, it has recently been discovered that
DNA molecules have a tendency to pack together in a crystalline array (Peterson
1997), which atfects their resonance. (Crystals are widely used in radio and
other electronic devices to provide precisely tuned circuits.)

A related and fascinating discovery is that the ventricle of the heart is actually
formed of a single band of muscle that is wrapped in a double helix (Guasp
1980, 1987, 1995; see also Resources list at the end of this chapter). Hence the
resonance Rein and colleagues suggest can be envisioned as slow oscillations
of a macroscopic double helix, the heart, measured in beats per second (Tig. 15.9),
resonating with the rapid oscillations of DNA, in the order of 101! to 10-12
per second.

A molecular explanation has emerged from consideration of the living matrix
concept. The rhythmic coherences described by McCraty and colleagues
(1993) can arise and propagate in part because of the piezoelectric and other
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solid state properties of the living matrix. The piezoeleciric effect (pressure
electricity) is reversible: mechanical waves generate electrical waves, and electric
waves produce mechanical waves. These are called phonons, which are defined
as electromechanical waves in a piezoelectric medium.

Hence all of the so-called acoustic or mechanical waves, such as those produced
by the cranial-sacral system, the beating of the heart, the breath, muscle sounds,
etc., will give rise to electromechanical waves that spread throughout the living
matrix. The dual ‘peri-' systems described above, and the living matrix of which
they are composed, conveys these clectromechanical rhythms to every nook
and cranny of the body. Chemical osciilations are also entrained, via switches
on the tensegrity matrix described by Ingber and colleagues (see Ch. 4). In
some cases the various waves can condense into a coherent soliton wave
(Oschman 1993).

One explanation of why these internal states are so beneficial is based upon
new understandings of the way in which vibrating energy fields influence
protein functioning. Proteins carry out all of the vital tasks in living systems,
and each protein must fold in a precise way to be most effective. In an insight-
ful chapter, ‘The genetic code as language’, Frohlich (1988) suggests that oscil-
lations set up in particular regions of the DNA create informational signals that
spread throughout the body, where they energize particularly effective protein
conformations.

Frohlich’s concept provides an energetic function for the large portion of the
genetic material that does not code for protein amino acid sequences. Fréhlich
suggests that this so-called ‘nonsense’, or ‘selfish’, or ‘junk’ DNA sets up signals
that energize the various proteins, such as enzymes, to assume the optimal
shape out of the infinite variety of configurations that are possibie. The concept
provides a mechanism by which the inherited DNA can regulate celi and tissue
levels of complexity. The living matrix and the circulatory system are obvious
candidates for the medium through which the DNA oscillations become
entrained with molecules throughout the body (see also Burr and his ideas
about the determination of form, Ch. 1).

A sensitive individual can begin to tune in to these phenomena by focusing
on any body rhythm. The work of Childre (1994) and McCraty and colleagues
(1993) focuses on the heart thythm and then connects with other rthythms in
the body. Cranial therapists begin with the cranial pulse, and often develop an
awareness of other rhythms becoming entrained. The breath is another widely
used entry into the rich and elegant domain of the rhythmic matrix.
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The dynamic rhythmic matrix has aspects that are mechanical, electrical,
magnetic, gravitational, thermal, acoustic, and photonic. Different therapeutic
approaches focus on one or another of these phenomena. Because of the
ability of the living matrix to extract meaningful information contained in the
various kinds of energy fields, many approaches can be effective. Different
individuals have different sensitivities and different skills that make it easier
for them to take one route or another.

The method used by Childre (1994) and McCraty and colleagues (1993) has
been termed Freeze-Frame®. Other valuable approaches to the coherent internal
feeling state include the work of compassionate self-care, developed by
Stephen R. Schwartz (1949-1993) (see Resources list at the end of this chapter),

and the embodiment training of Will Johnson (1996).
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Demonstrating the flow of energy in groups

Fifteen years of multidisciplinary research and teaching have provided the
background for this book (Oschman & Oschman 1997). Workshops given at
many different locations have led to a method for demonstrating the flow
of energy in groups. The energy circle encompasses many of the concepts
presented in this book. It is based primarily on the linking of biological rhythms
irt a group of people, and using imagery and movement techniques to increase
the awareness of energy flows through the hands.

We begin by forming the group inte a circle. To achieve a more relaxed state,
everyone is asked to smile vigorously and ridiculously. This is not only amusing,
but it affects everyone’s emotional state. The basis for this is the well-
documented but little-known relationship between facial muscle tension,
cerebral blood flow and subjective feelings (Zajonc 19835),

To entrain the breath, participants are instructed to inhale deeply together and
exhale through their mouths vigorously enough to push their cheeks outward.

To intentionally focus attention on the area of the heart, participants place
their tingers on their breast bones, inhale deeply and hum with lips closed as
loud as they can. With a few repetitions of this exercise, the sound vibrations
can be felt in the heart area and the tone becomes more deep and resonant.
Many feel a tingling in their cheeks.

Any pulsing signal, sound, light, electric, or magnetic can entrain brain waves
(see Ch. 5). We use a technique called the bell breath. A pair of Tibetan bells
is struck together to produce a soothing tone. The author has analyzed the
frequency spectrum of these bells, individually and together. Both bells have
a fundamental tone of about 2500 Hz. Each bell has a different vibrato
frequency, one at 9 Hz and the other at 26 Hz (Fig. 16.1). These frequencies are
ideal to entrain the brain waves. The 9 Hz signal is in the alpha range. For the
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bell

2500 Hz calibration signal
first bell

9 Hz calibration signal
second bell

26 Hz calibration signal

Fig. 16.1 Analysis of sounds produced by a pair of Tibetan belfs.

The fundamental tone of each bell is 2500 Hz. One bell has a vibrato of
about 9 Hz, while the other is about 26 Hz. The tones were analyzed
with a Macintosh computer, using MacRecorder and SoundEdit™
software.

bell breath, the group is asked to hold hands, close eyes and take a deep breath
when they hear the tone. The reason tor closing the eyes is that it is easier to
enter alpha with the eyes closed (Fig. 2.5).

After several bell breaths, we suggest the possibility of entraining heart rhythms.
The heart is the strongest source of electricity in the body, and the field can be
detected anywhere on the skin surface. Because sweat is a good conductor,
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components of the heart electricity spread from person to person in the circle.
It is possible, but unlikely that all of the group’s fundamental heart rhythms
will entrain. Instead, an effort is made to entrain the higher frequency compo-
nents of the electrocardiogram, discussed in the context of the work of McCraty
and colleagucs (Ch. 15).

To accomplish this, participants are asked to visualize a time in their lives
when they were exceptionally happy, and take several more bell breaths. The
aim is to produce internal coherence as described by McCraty and colleagues,
including the higher frequency components of the electrocardiogram.

The next process is designed to bring awareness of the entrained rhythms to
the hands. Participants are asked 10 open their eyes, drop their hands to their
sides, shake their hands vigorously and then rub them together. Next they
place their palms and fingers together, almost but not quite touching, and
move their hands closer and farther away, to see if they detect a sensation of
energy. Some teel this effect as a magnet-like sensation and others feel warmth.

To enhance the sensation, participants are asked to perform a ‘micro-movement’.
This is a movement that is enormously stretched out over time. The partici-
pants are asked to bring their hands together, but to take a week to do it. This
process heightens the kinesthetic awareness of the hands, without producing
actual movement. As described in the previous chapter, the process sets up the
readiness and feedback fields, without the motor fields that would trigger
actual movement.

Finally, everyone turns 90° to the right and places their hands next to but not
touching the back of the person in front of them. They close their eyes and do
several bell breaths. A palpable ‘energy’ flows counterclockwise around the
circle.

At this peint a massage table is brought into the circle. A volunteer with a
physical or emotional difficulty, or a skeptic, is asked to lie on the table, and
a simple circuit is created as shown in Figure 16.2. At one end of the circle, a
person holds their hands on or near the subject’s head, and at the other end
someone holds their hands on or necar the subject’s feet. Several more bell
breaths enhance the flow of energy through the group and the subject. At
this point, a 'hands-on’ or energetic therapist can perform a technique on the
subject.

The energy circles have yielded many fascinating and unexpected results.
Individuals with physical problems, such as sore joints, often feel a sensation
of warmth in the affected area and subsequent lessening of their problems.
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Fig. 6.2 An energy circle.

Deeply held emotional traumas sometimes resolve spontaneously. One partici-
pant found that she no longer needed her hearing aid. Others simply report
that they have acquired an ability to sense energy fields with their hands.
Therapists report greater ease and sensitivity in performing their techniques.

The energy circle is a ‘laboratory’ in which we can simultaneously explore the
great discoveries of biology and bodywork. One unifying hypothesis is that the
essence that nourishes the living matrix, and that is lacking in those places of
disorder or pain, is information. Living systems probably utilize all forms of
energy to convey information into every corner of the body. A part of the
hypothesis is that this kind of nourishment can be projected from the tips of
the fingers. When this happens, one has an experience of the composite flow
of the various kinds of biological energy. Once supplied in the pure form that
can come only from ancther organism, the information directs the repair
systems of the body to repair themselves. The side-effects are always beneficial,
sometimes magnificent.

References
Oschman JL, Oschman NH 1997 Readings ~ Zajonc RB Emaotion and facial efference:
on the scientific basis of bodywork, a theory reclaimed. Science 228: 15-21

movement, and energetic therapies.
NORA Press, Dover, NH



A R R S R R

A R R S N R R D e

Afterword: clarity and consensus
emerge from the tangle of
controversy and confusion

If the history of science has a lesson for us, it is that ‘consensus among the
experts’ can undergo rapid change. For example:

# A few decades ago the suggestion that organisms have energy fields around
them, and that these fields can produce meaningful interactions between crganisms,
had little scientific credibility.

4 The repeated observation of naturalists that geophysical and celestial rhythms
influence plant and animal behavior seemed utterly preposterous to all but a few
scientists.

% Healing with natural or artificial energy fields had the same scientific accep-
tance as voodoo, levitation, and UFOs.

% When concern arose about possible health effects of exposure to electromagnetic
ficlds {rom appliances and other technologies, many experts stated that these
energies are far too weak to have any biological effects.

Intense research into these subjects has led to a complete reversal of opinion.
Key to these developments have been collaborations between the physical,
biological, and molecular sciences. Here is the current opinion of a number of
the experts:

[There is]...a growing scientific consensus on the cell and molecular biology

mediating interactions with environmental electromagnetic fields. Beyond the
chemistry of molecules that form the exquisite fabric of living tissues, we now
discern a new frontier in biological organization. .. based on physical processes
at the atomic level, rather than in chemical reactions between biomolecules. ..
these physical processes may powerfully regulate the products of biochemical
reactions. (Adey 1996)

In the last decade, evidence has rapidly accumulated that supports the
hypothesis that exposure to low energy nonionizing radiation can induce and/
or modulate events within biological tissues. (Goodman & Henderson 1987)
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There is now convincing evidence from a large number of laboratories, that
exposure to extremely low frequency (ELF) magnetic and electric fields

produces biological responses in animals. (Anderson 1996}

...there is general agreement that exogenous electric and electromagnetic
fietds influence and modulate the properties of binlogical systems. (Blank &
Findl 1987)

. many of the leading researchers in the field of bioelectrochemistry /
biomagnetics agree that exogenous fields modify cellular calcium ion
transport. {Findl 1987)

Enzymatic processes themselves are field-sensitive. (Westerhoff et al 1987)

... weak electric fields can change the probability that molecules of the
reacting materials will encounter each other... (Barnes 1996)

By amplification we are referring to a situation in which a tiny field, far too
weak to power any cellular activity, triggers a change at the regulatory level
which then leads to a substantial physiological response that is carried out
using the energy of cell metabolism. (Pilla et al 1987)

Recent progress in the application of electromagnetic energy has

revolutionized many areas of medicine. {Chandos et al 1996)

Complementing the literature cited above is a detailed and thoughtful analysis
of the biophysical and medical significance of the new developments (Bistolfi
1991).

Scientific consensus has gone from a certainty that weak environmental
energies can have no influence on living systems to agreement that such
influences are extremely important and deserving of intense study to determine
the precise mechanisms involved.

Collectively, the discoveries of modern researchers tell a story of biological
sensitivity that coincides with the daily experiences of energy therapists rang-
ing from medical doctors using PEMF techniques to acupuncturists to polarity
therapists, Reiki practitioners, herbalists, aromatherapists and so on. The new
concepts do not require us to abandon our sophisticated understandings
of physiology, biochemistry or molecular biology. Instead, they extend our
picture of living processes, and of healing, to finer levels of structure and
function. Our definition of living matter is being expanded to incorporate the
physics and chemistry of the solid state, including semiconduction, quantum

mechanics, liquid crystals, and biological coherence (see for example Ho 1998,
Ho et al 1994,
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A few long cherished assumptions have proven inadequate. For many years
biologists and physicists agreed that fields can only have effects if the energy
level is sufficient to cause heating or ionization of the tissues. The threshold
for all biological stimuli was assumed to be set by intrinsic physical factors:
atomic collisions {heat) and noise. We now know that tiny amounts of energy
at the appropriate frequency can produce profound biological effects, without
heating or ionizing tissues, even in the presence of much higher levels of noisc.

We are learning that cells maintain their organized socicty by ‘whispering
together' in a faint and private language (Adey 1996). The ‘whispers’ travel as
hoth chemical and electromagnetic messages. Learning the electromagnetic
codes used in these whispers has become a new and important focus for
researchers, and obviously has enormous clinical importance. We will soon
know the electromagnetic languages of all of the cells in the body, including
those of bacteria and tumor cells. In the past, we thought the words of the
‘language of life’ were nerve impulses and molecules, but we now see that
there is a deeper layer of communication underlying these familiar processes.
Bencath the relatively slow moving action potentials and billiard ball interactions
of molecules lies a much faster and subtle realm of interactions. This dimension
is subatomic, energctic, electromagnetic and wave-like in character. The chernical
messenger ultimately transfers its information electromagnetically, Hence the
electromagnetic code is actually primary. Nerve impulses and chemical messengers
are contained within the individual whereas energy fields radiate indefinitely
into space and therefore affect others who are nearby. For millennia, energy
therapists have had a practical appreciation of these phenomena, which are
finally open to scientific research.

The electromagnetic language has two aspects, frequency and intensity.
After much confusion, extensive laboratory research is confirming what the
homeopathic physician or aromatherapist has known for a long time: when it
comes to triggering healing responses, ‘small is powerful’, or ‘less is more’. The
search for an appropriate essence is in fact a search for compounds with the
correct molecular emission spectrum to provide benefit for a particular ailment
in a particular patient at a particular time,

In Molecules of Emotion, Candace Pert (1997) speculates on how energy
healers may use their own energy fields to trigger receptors in the bodies of
their patients. She calls for basic research into this promising area. Her careful
research on neuropeptides can be integrated with the emerging understandings
of electromagnetics to give us a much clearer picture of the human body in
health and disease, and the biophysics of emotions.

An important example of the progress being made is found in Chapter 9,
where we discussed system-wide regulations and separated out a single physio-
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logical control loop from the web of balance and coordination processes in the
body (see Fig. 9.8). This was described as a cascade of chemical reactions accom-
panied by a cascade of electronic and electromagnetic interactions. This has
become a vigorous and productive area of research, for all living processes are
ultimately carried out by cells and by the molecules and by the energy fields
they produce. We are learning precisely which steps in the cellular/moleculat/
electromagnetic cascade are particularly sensitive to exogenous energy fields
and which ones are not. We are also discovering how minute signals from the
environment arc amplified to produce large cellular effects. The significance of
cellular amplification was recognized by the 1994 Nobel Prize in Physiclogy or
Medicine (Gilman 1997).

In cssence, we are discovering the molecular and electromagnetic basis for
cybernetics. This term was coined by Norbert Wiener (1948), who defined it as
the science of communication and control. Cybernetics is derived from the
Greek word kybernetes, meaning helmsman. The helmsman can change the
course of a huge vessel virtually effortlessly by applying a small adjustment to
the tiller. Likewise, a small energy tield applied at the appropriate place and
time can shift the course of an organism.

Figure A-1 surimarizes our current understanding of the signaling cascade
and the portions that have been identified as sensitive to electromagnetic ficlds.
Receptors on the cell surface are the primary sites of action of low frequency
electromagnetic fields. It is at the receptor that cellular responses are triggered
by hormones, growth factors, neurotransmitters, taste and smell molecules,
pheromones, light and a variety of other electromagnetic signals. Membrane
proteins closely associated with receptors, such as adenylate cyclases and G
proteins, couple a single molecular event at the celi surface to the influx of a
huge number of calcium ions. Calcium jons entering the cell activate a variety
of enzyme molecules. The enzymes, in turn, are catalysts, greatly accelerating
biochemical processes. Cataiysts are not consumed by reactions. Hence the
enzymes can act again and again until calcium levels drop back to pre-
stimulation levels.

The frequency of the stimulus is crucial. For example, separate studies of
lymphocytes stimulated with a mitogen showed that a weak 3 Hz pulsed
magnetic field sharply reduced calcium influx, while a 60 Hz signal, under
identical conditions increased calcium influx (see Adey 1996 for references).

New research is revealing how free radicals, including nitric oxide, are
invoived in the coupling of electromagnetic fields to chemical events in the
signal cascade. Again, the medical importance of this research has been
recognized by a Nobel Prize (Furchgott et al 1998). Because intermediates
in enzymatic reactions can be electrically charged free radicals, magnetic
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Fig. A-1 The cellular cascade and amplification. A single antigen, hormone,
pheromone, growth factor, or smell or taste or neurotransmitter molecule, or a
single photon of electromagnetic energy, can produce a cascade of intracellular
signals that initiate, accelerate, or inhibit biological processes. This is possible
because of enormous amplification - a single molecular event at the cell surface
can trigger a huge influx of calcium ions, each of which can activate an enzyme.
The enzymes, in turn, act as catalysts, greatly accelerating bicchemical processes.
The enzymes are not consumed by these reactions, and can therefore act
repeatedly. Some of the reactions are sensitive to electromagnetic fields, some are
not, and others have not yet been tested. Some frequencies enhance calcium entry,
others diminish it. Steps in the cascade involving free radical formation are likely
targets of magnetic fields. Some of the products of the cascade are returned back
to the cell surface and into the surrounding extracellular space. Molecular events
within cells set up electronic, photonic, and etectromechanical waves (phonons)
that propagate as solitons through the celiular and extracellular matrix. These
feedbacks enable cells and tissues to form a functionally organized society. The cells
whisper to each other in a faint and private language. They can ‘tune into’ each
other over long ranges.
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fields can cause the reactants to twist or dritt during the very short time
intervals when they are interacting. Such phenomena are being examined in
great detail using ‘femtochemistry,” in which ultra-short flashes of laser light
provide a sort of ‘'slow motion’ analysis of the steps in chemical reactions. The
ability to make such precise measurements on chemical reactions is so
important that the methods have been recognized by the Nobel Committee
(Zewail 1999).

The inset for Figure 9.8 showed the way the various elements of the
signal cascade absorb and emit electromagnetic signals as they carry out
their roies. Benveniste (1998) has emphasized these interactions in his model
(see Fig. 14.1).

In accord with Benveniste’s model, the cellular cascades we know the most
about are triggered by electromagnetic ficlds rather than molecular signals.
The most carefully studied systems arc the photoreceptors in the retina of the
eve, and the chloroplast that extracts energy from sunlight. Stryer (1987) has
reviewed the details of photoreception, and presented a model showing that
the cellular response to various hormones is virtually identical to the response
to an electromagnetic field (light). Stryer’s illustration is conceptually identical
to Benveniste’'s.

As usual, these important new ideas are greeted with resistance and skepticism.
For example, Benveniste has now received a second ‘1g Nobel' prize by the
editor of something called The Annals of Improbable Research. In contention is
Benveniste's work showing that a solution’s biological activity can be digitally
recorded, stored on a computer hard drive, sent over the Internet as an attached
document, and transferred to a water sample at the receiving end (Nadls 1998).
Since Benveniste's findings are based on a simple logic and do not violate any
accepted principles, their ‘improbability’ seems to derive from the prejudices
and irrational resistance of his detractors. The study of electromagnetism in
living systems continues to be threatening to some. James Randi, a magician
with no scientific credibility or credentials, does not like Benveniste's work,
and his disparaging remarks have been published in Nature. Now, Nature is
usually regarded as a respectable and discriminating scientific journal. Unfor-
tunately the magazine has published Randi’s comments even though they
contain no logical arguments or evidence of any kind for rejecting Benveniste’s
discoveries.

In fact, to deny direct electromagnetic interactions with living molecules
would be to deny the fundamental reaction upon which all life depends,
namely the absorption of sunlight by green plants. The mechanisms involved
are no more mysterious than is spectroscopy, the primary method by which
scientists study the structure of atoms and molecules.
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The energy circle described in Chapter 16 can provide a fascinating experience
of the phenomenon of direct electromagnetic interactions of the type described
by Benveniste. During a recent workshop at Misty Meadows Herbal Center in
Lee, New Hampshire, an herbal remedy, hawthoin, was introduced into the
energy circle. An intact hawthorn branch was placed on a table and two ot the
participants in the circle placed their hands over it, without touching. A number
of the people in the circle felt an immediate calming or tingling effect. That
this is not the result of suggestion was demonstrated in a subsequent work-
shop in England in which the presence of the hawthorn in the energy circle
led to an immediate sensation of the smell of the plant in a person who had
been unable to smell anything for 20 years because of an injury that had
destroyed her olfactory epithelium. Simultaneously another participant expe-
rienced the odor of the plant even though she had a cold and had not been
able to smell anything for several days. The simple explanation for these unan-
ticipated phenomena is that the electromagnetic signature of the plant can
quickly enter the group's energy field and communicate its effects. As Benveniste
has suggested, molecules can ‘tune into’ cach other over long ranges.

Woodhouse (1996) gives a well-reasoned summary of the process in which
new reliable data and ideas are first resisted and then become incorporated
into contemporary thought. His description is particularly relevant to concepts
related tc energy medicine, which have such a long history ot confusion and
controversy. We cannot escape this history, we can only become mindful of
the countless and subtle ways the past affects our attitudes. Many of the obser-
vations of energy therapists down through the ages, observations that science
has previously found unacceptable, are being validated and explained by
researchers from around the world. A repeating cycle in medical research is
initial rejection followed by eventual appreciation for the pioneers who have
made insightful and important discoveries, often in a hostile climate.

For centuries, concepts of ‘life force’ and ‘healing energy’ have been at the
center of one of the most bitter and acrimonious debates in the history of science.
The discussions have been saturated with confusion, controversy, antagonism,
dogmas, and fear. The idea that our physiology and our personal iives can be
affected by invisible forces outside of us, or by events at a great distance, has
been unacceptable or uncomfortable for many:

There is nothing that man fears more than the touch of the unknown. He wants
to see what is reaching towards him, and to be able to recognize or at least
classify it. (Canetti 1962)

To realize the inestimable promise of electromagnetic medicine, we must over-
come the legacy of past dogmas and intolerances, and our fears of invisible
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forces. How rapidly this takes place depends significantly on each of us, and
on our individual capacity to look within ourselves, our willingness to explore
the ways our ideas, attitudes, and experiences of energy have been shaped by
what we have been taught. Certainly, for a culture that has become accustomed
to having large numbers of tasks handled by invisible currents flowing through
chips in computers, and its television sets adjusted by invisible radiation from
remote control devices, it is not too frightening to look at the ways our bodies
are regulated and coordinated by invisible energies.

As an example, | was taught that Franz Anton Mesmer’s concepts of ‘animal
magnetism’ had been thoroughly discredited in 1784 by a distinguished Royal
Commission in France. This was not, however, the end of Mesmer’s legacy.
While he was alive, Mesmer’s personal life and eccentricities were the subject
of much rumor. Regardless of the truth of these stories, what happened during
the 19th century is quite revealing and relevant to our own times (Winter 1998).

The trance state that Mesmer initiated, by interacting with a person’s
‘magnetic fluids’, became immensely fashionable in Victorian England during
the 1830s through the 1860s and beyond. Eventually mesmerism came to be
spelled with a small ‘', to distinguish its hypnotic aspects from the concept
of ‘magnetic fluids’, which many found unacceptable. Itinerant lecturers
traveled the English countryside, demonstrating their ‘'mesmeric’ powers in
public shows and private seances. ‘Altercd states’” were produced, during which
one's movements and speech could be controlled by the hypnotist. Mesmerism
spread throughout England, Ireland, the Highlands ot Scotland, and the Empire.
The public became fascinated with vital powers, spirits, phrenologists, mediums,
and psychic researchers and experimenters of all kinds. Established scientists,
doctors, and other professionals became embroiled in discussions of the mean-
ing of the mesmeric trance state.

James Lsdaile MD took mesmerism to India. Although he was initially highly
skeptical and suspicious, Esdaile documented countless medical successes
among the people of Bengal, including painless surgical operations performed
by surgeons who were also highly skeptical of mesmerism (Esdaile 1846). The
preface to Esdaile’s book, written by his brother David, prophetically pointed
out the potential of mesmerism for evil as well as good: 'How foolish in people
to expose themselves to the machinations of the wicked, by treating mesmerism
as a fraud or a delusion.’

The phenomenon of the mesmeric trance led to great debates over what
was really happening and what it meant. The discussions reached every level
of society, and influenced the evolution of psychological and scientific
discourses as we know them today. The discussions brought up the question
of who had the authority to determine the validity of any scientific or medical
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phenomenon. Eventually there emerged a new and previously nonexistent
class of beings called ‘professional scientists’. These ‘experts’ were empowered
to derogate a particular phenomenon as marginal or fringe. The lay public was
educated to suspend logical analysis in favor of the suggestions of those in
authority. Concepts of mass consensus and agreement were redefined. While
the lofty goal was the protection of society from quacks and charlatans, the
power of authority could also be misused by vested interests to withhold
important discoveries. Scientific and medical progress has suffered from this
subtle form of attitude control, which has prevented mainstream exploration
of valuable insights about energetics that could probably have saved countless
lives.

After the enthusiastic reception in Victorian Britain, concepts of animal
magnetism and mesmerism gradually passed out of mainstream medical lore
and public exploration. This did not happen because of scientific breakthroughs
or because the public became less gullible or because mesmerism was exposed
as fraudulent. Instead, mesmerism was absorbed into other practices, particularly
psychology and psychoanalysis. The areas most closely relevant to mesmerism,
physiology and physics, became laboratory sciences. The phenomenon of
hypnosis revealed the existence of the subconscious, and led to the subsequent
explorations of Freud, Jung, and their followers.

Paradoxically, mesmerism stimulated great interest and debate about funda-
mental biological questions, but there was little progress in resolving them,
This happened in part because bioclogy followed the model of physics: if a
phenomenon is difficult to measure or does not fit into any of the emerging
disciplines, it is excluded from investigation. Mesmerism brought up profoundly
important questions of the nature of the mind, but these very questions were
eventually disqualified as legitimate fields for scientific research (Winter 1998).
The taboo against scientific research into conscicusness continued until rela-
tively recently. Cognitive scientists and neuroscientists ignored conscicusness
because the problem was considered to be too ‘philosophical’ or too ‘inacces-
sible’ for laboratory investigation (Ingalls 19935).

This long-standing impasse was decisively hurdled in the early 1990s, when
Nobel Laureate Francis Crick began to openly discuss the scientific basis of
consciousness. Crick pointed out that timidity toward the study of conscious-
ness is completely ridiculous. Mental events, he said, could be explained by
the firing of large sets of neurons (see Crick & Koch 1992). Logical, testable,
verifiable, and falsifiable hypotheses about consciousness can and should be
generated. Eminent scientists such as Roger Penrose and Gerald Edelman
agreed, and scientific books and journal articles on consciousness began to
appear.
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I do not agree with Crick that consciousness arises entirely as a result of the
firings of neurons. Real progress in the study of consciousness will not occur
until the somatic and energetic aspects are brought into consideration. For
example, Charman (1997) logically views what we refer to as ‘'mind’ in terms
of a brain-generated neuromagnetic field. To paraphrase: when the mosaic of
neurons resonates at preferred frequencies, so will their associated microfields.
These will interact with each other to form a complex, neuromagnetic whole
that permeates through the magnetically ‘transparent’” physical structure of
the brain as if it was not there.

Max Planck long ago saw ‘mind’ at a finer level: ‘"We must assume behind
this force [in the atom| the existenice of a conscious and intelligent mind. This
mind is the matrix of all matter.’ (Network 1999). And Pearson (1997) went
even further, to suggest that mind arises at a sub-quantum level of reality,
which is ‘structured like a neural network’. Add to these fascinating concepts
of ‘mind’ the biomagnetic fields of the organs and peripheral neurons, semi-
conduction through the ceilular and subcelluiar structures associated with them,
and the electromagnetic signatures of all of the vibrating molecules within the
cells and tissues, and we begin to see a dynamic picture of the energetic body
as a whole, What we refer to as ‘mind’ and ‘consciousness’ may encompass the
totality of communications and regulations in the body, the electromagnetic
signatures of countless molecuies and atoms, and the energy fields they entail.
The emergence of a discipline of psychoneuroimmunology attests to the inter-
connectedness of conscious and unconscious physiological events in all of the
systems in the body. Emerging concepts of consciousness have profound
therapeutic implications (see Ch. 8).

Another valuable perspective on the quest to understand life and healing
emerges from study of Mesmer’s original writings, faithfully translated by
Bloch (1980). Here Mesmer can be seen, at least in the early part of his career,
as a caretul scientist, striving to account for his discoveries in terms of the new
and popular physical science of Isaac Newton, but without the benefit of
the subsequent discoveries of Galvani, Volta, Faraday, Oersted, Nernst, and
Maxwell, who later described the relations between electricity, magnetism,
and electromagnetism. The fact that Mesmer became more and more eccentric
in his later years can be used as a reason to dismiss his accomplishments, but,
as we have seen, the way his work was developed after his death is far more
significant.

Mesmer’s labours to describe the physics of the ‘magnetic fluids’ is com-
parable to that of present day pioneers in energy medicine, who strive to
reconcile their observations with relativity theory, quantum mechanics, and
the emerging post-modern physics, so that they can explain their therapies in
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ways that are both comprehensible to their patients and logically consistent
with modern science (e.g. Wilson 1999).

In presenting workshops on energetics, 1 have chosen an approach that
combines the intellectual aspects with an experience of group energy flow.
Chapter 16 describes the energy circles, which have become a ‘laboratory’ for
the exploration of energy field interactions. Energy circles are an ancient
tradition, used in many cultures for the purposes of healing or spiritual initia-
tion. I am mindful of the sensational and controversial history of mesmerism,
and the importance of maintaining an objective atmosphere in any group
exploration. As a scientist, 1 have come to use the circles as a systematic study
of the interaction of group consciousness, heart focus, group intention, and
the physiology of healing.

Steps are taken to prevent the energy ciicle from becoming a theatrical or
charismatic performance rather than an objective process. The experiment
begins with arranging the participants into a ‘circuit’. The presenter then steps
back and everyone watches and senses what happens. If there is to be a single
proximate ‘source’ of the ‘healing energy’ or intention, that person is not the
presenter, but is chosen more or less randomly from the group.

In many workshops, we begin by showing the participants how to focus
on the sensations in their hands. (The process is described in Ch. 16.) We
then select someone from the group who has an ailment that has been
difficult to treat. They do not reveal the details of their problem to the
group. The subject lies on a treatment table. The participants then file past
silently, using their hands to scan the energy field from head to foot. When
everyone has made their assessment of the ‘patient’ we compare notes.
[nevitably a large percentage of the participants have located the subject’s
physical ailment, and, in some cases, the exact nature of the problem, without
any prior knowledge on the part of anyone in the room. Moreover, subjects
often report feeling profound relief of symptoms as the group is performing its
energetic scan.

Today the entire subject of magnetic fluids and mesmerism comes round,
full circle, to where it began, with modern inquiries into precisely how magnetic
and electromagnetic fields interact with the systems that control the body’s
defense and repair systems, and that keep cells from dividing uncontrollably
(see, for example, the essays in the symposium edited by Ueno 1996). The
primary motivation for current scientific research does not come from an
interest in complementary medicine. Instead, it comes from independent lines
of investigation conducted by different groups of researchers over the past
20 years or so. Because of the ways we compartmentalize knowledge, most of
the scientists involved did not know how much their work was being validated
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by the others, nor did they realize they were laying a scientific foundation for
complementary energy therapies.

Because of the ways science has been done in the past, and the history of
confusion about energy, there will be some who do not think this book should
have been written. My goal of connecting scientific information with comple-
mentary therapies will be viewed by some as an unacceptable endeavor.
However, the unavoidable reality is that new vistas are opening up as science
and complementary medicine learn how to talk to each other. Energy is a
major topic in this conversation, for much is known about energetics from
these perspectives that have been kept separate for reasons that no longer
serve us. A major force in this exploration is the public’s justifiable insistence
that there be a careful and thoughtful exploration of popular and successful
therapeutic strategies that have traditionally been isolated from biomedical
research, practice, and teaching.

Each chapter of this book represents a major piece of the puzzle that will
have its own evolution as new data and conceptual breakthroughs emerge. 1
have no illusion that any part of this book contains the last word on any of
these subjects. This is, of course, a ‘work in progress’. Each day, each visit to
the library, each chat with a colleague, and each question from a student
brings in a new piece of the puzzle, a new perspective.

For example, as these final words were being written, André K. Geim and
his colleagues at the University of Nijmegen, in the Netherlands, showed
that the water, proteins, and organic molecules in human fingers can develop
magnetic properties in an applied magnetic field (this is called diamag-
netism) {Geim et al 1999). The effect is strong enough to enable a pair of
well-placed fingers to stabilize a magnet, as shown in Figure A-2. The Nijmegen
group had previously demonstrated that the forces from living tissues
were strong enough to levitate entire plants and animals, such as frogs, in a
magnetic field (Berry & Geim 1997). These new discoveries are a dramatic
indication of remarkable and unexpected properties possessed by living
tissues.

Paradoxically, while scientists were determining that tissues can extract
meaningtul signals from much higher levels of electromagnetic ‘noise’,
engineers were developing sophisticated sensing devices with similar attributes.
Many of these devices have been sent, at great expense, about as far away from
humans as possible, to the outer edges of the solar system, where they record
the properties of the interstellar wind and other distant celestial phenomena.
Why have we not turned these elegant sensors toward ourselves, to explore

the kinds of energies ail of us can emit? Research of this kind is of profound
medical importance,
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Fig. A-2 Fingertip levitation. Water, proteins, and organic molecules
in human fingers can develop magnetic properties in an applied
magnetic field (this is called diamagnetism). The effect is strong
enough to enable a pair of well-placed fingers to stabilize a magnet.
A powerful electromagnet is located 2.5 meters above the fingers.
(Reproduced by kind permission of A.K. Geim, High Field Magnet
Laboratory, University of Nijmegen, The Netherlands.)
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Sources of gaussmeters and
other EMF detectors
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1280 South 300 West

Salt Lake City, UT 84101

USA

Tel: {USA or Canada): 1-800-769-3754
'Tel: (elsewhere): 801-487-9492
E-mail: tritield@aros.net

DRUSCH GmbH.

Altenbekener Damm 51
[3-30173 Hannover

Germany

Tel: +49-511-804615

web: http://www.drusch.com/
E-mail: webmaster@drusch.com

Holaday Industries, Inc.
14825 Martin Drive
Eden Prairie, MN 55344
USA

Tel: 612-934-4920

Magnetic Instrumentation Inc.
8431 Castlewood Drive
Indianapolis, IN 46250-1534
USA

Tel: 317-842-7500

Fax: 317-849-7600

E-mail: maginst@maginst.com
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Magnetic Sciences

367 Arlington Street

Acton, MA 01720
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Tel: 1-978-266-9906

Fax: 1-978-266-9806

Email: mail@magneticsciences.com

Walker Scientific, Inc.

Rockdale Street
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USA

Tel: 508-852-3674
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