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Foreword

For a number of years before 1 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 scientific 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-experiment 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 Oschman’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. I have understood for some time that therapeutic
massage can be so much more than increasing the blooed 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.

D1 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. I 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
body 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 states of mind and body. Bravo!

Candace B. Pert

Reference
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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 offlimits 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 forever
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
team at the Journal of Bodywork and Movement Therapies, published by
Churchill Livingstone, an imprint of Harcourt Publishers. I 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?

[ had already researched this topic for about 15 years: the invitation from
Dr Chaitow gave me an opportunity to gather together many more pieces of
a fascinating puzzle.

15
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In the process of writing the journal articles, 1 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
be 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 emanates 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
find 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. 1 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, 1 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.



Preface # xv

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.

I 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. I have lectured at various
schools of bodywork and movement therapy around the world, but am not on
the faculty 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.

I thank all of the clinicians who have challenged me to explain their insights
and observations. Peter Melchior started me on this journey, by telling me
details of important scientific research - such as that of Dr Harold Saxton Burr
- that I had never encountered during my academic education. Dr Chaitow
and the staff 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. I particularly thank the
production editors, Lynn Percy and Ewan Halley, and the 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. I am indebted to the many scientists and therapists who have
alerted me to important discoveries so that | can include them in this book.
And I am especially appreciative of the role of my dear wife, Nora, who knows
more about energy than 1 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 L. Oschman
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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 few 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 disease
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.
After 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. Effective therapeutic work on one
system inevitably affects the composite.

Energetics is 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 physiology
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 properties 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 delighted - 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 ] 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’ (Gauguelin 1974).

Energetic medicine is pointing in an obvious direction. Most of us prefer a
personal philosophy and a medicine that enables us to get over our physical
or emotionai sicknesses or injuries immediately, if not sooner. 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 spontaneous 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 powerful.

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 exciting 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 life 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 healing 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 197J).
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 currents’ 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:
4 Static, or franklinic electricity

# Direct, or galvanic current

% Induction-coll, 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 it was estimated that 10 000 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 electrode 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 faradization’ of specific regions was used to treat
a variety of medical problems. In some cases, special electrodes were used to

l ]

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 placed
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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a
K

Fig. 1.4 French version of the Smith invention, described by
d’Arsonval (1894).

Induction
coil

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 diseases
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 diseases, Darwin’s theory of evolution, and the electrical aspects of

Fig. 1.6 Duchenne’s (1867) illustration 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).




Historical background ¢ 13

Corpus callosum

Anterior commissure Cerebral trigene

Fig. 1.7 A A portrait of Edwin D. Babbitt, MD, LLD, from his 1873
waork 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 Heidelberyg Electric Belt

THE 1902 EDITION OF
Y %
& CATALOGUE %

o Electric Liniment,
Electric Ring for Rheumatism.

Fig. 1.8 Electrical healing devices listed in the 1902 Catalogue of the
Sears Roebuck Company, Chicago, Illinois.
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There was virtually no systematic verification that any of these devices had
therapeutic value. Note that we are not saying these products were ineffective,
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. Electrotherapy 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 behaif of Dr Burr’s colleagues
and former students. (Reproduced by courtesy of the Yale Art Gallery
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 biclogy, 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 Immmortality: the Electric 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 of 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 of medical
research and public policy was toward ‘a pill for every problem’. The public was
dazzled by the seemingly continuous and accelerating rate of scientific and
medical progress. There was a very successful concept 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,
Connecticut, would discover various kinds of trees connected to recording
voltmeters: Burr was convinced that all living 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 that 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 energy 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 significance. Healing with energy fields was
fantasy, and any notion that light could be emitted by the body was certainly
quite foolish.

As a student of the history of medicine, Burr was well aware 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 serious student of energetic
bodywork and/or movement therapy and for biomedical researchers exploring
the role of energy fields in health and disease. A complete listing of Burr’s
articles can be found in the Yale Journal of Biolagy 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 earlier by the physiologist A. P. 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 research has confirmed the observations of
Mathews and Burr. Not only does every event in the body, either normal or
pathological, produce electrical 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 voltage changes during the ovulation cycle. Others 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 for 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 eliminate
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).
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Fig. 1.10  The circuit patented by Friedenberg, Reese & Reading
(1975) to separate the monthly 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 chest 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

Some 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 point Liver 8, located on the knee,
was about 18 times higher in patients with known liver disease (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 see.

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
deteriorate and electrical conductances drop.
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In 1996, Brewitt re-analyzed some of Burt’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 out, 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 wotk 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 electroencephalogram (EEG)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 are 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 are beginning to be investigated by bio-
medical researchers. The resulting synthesis benefits everyone, particularly those
who have injuries or diseases that are difficult to treat with other techniques.

Medical interest has focused on the magnetic fields around the body, which
are now referred to as biomagnetic 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

Cur 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 different 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 underlies these ditferent 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 (Einthoven 1906). Einthoven received 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

It 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 Hans 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 electrical activity of the heart muscle
(Fig. 2.1). The heart was chosen for study because it produces the strongest
electrical 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-
netic 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.

» To amplifier
and recorder

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

The two cails 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 field 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 fields. 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 & McFee was published, a number of
scientists (Anderson & 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-
trate. 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 quantum
realm. The reason for this difference is that in the quantum world, classical
particles such as electrons 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
biomagnetic fields around the human body. The biomagnetic field
induces a current flow in the pickup coils. The input coil influences the
josephson 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 from Annals of the New York Academy of Sciences and
Dr Uoyd 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 earth.

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
electricity, 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 corresponding magnetic field or magnetocardiogram
(right). (After Brockmeier et al 1995, with kind permission from

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



Measuring the fields of life ¢ 33

Shielded room

Mounting
system

- sQuiD
§ 7 detector

—

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 fower 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 field 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 fields 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 Himaldinen 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 recent 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 fields 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 areas 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 llmoniemi.)

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 torms 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 place
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 is 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 world, 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
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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, chioride, calcium, and magne-
sium. In virtually all cases, the electricity 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 to 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 electrons,
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 energetics 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 sclution 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 fascinating protein called collagen. Most of the cell interior appears
‘empty’ in the drawing. lllustrations 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 lite is as follows: there are ‘particles’, the enzymes,
proteins, amino acids, sugars, etc., that randomly diffuse 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
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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.” ({lustrations like this are still widely

used today, even though they omit some 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 randomly 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 into 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 inside
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 celis, 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 purified 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 scaffolds 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 impermeable 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 tonofilaments,
which form a continuous fibrous matrix joining together all epidermal
cells 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 permission from the Journal of Cell Science and the
Company of Biologists, Ltd.)
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The entire interconnected system 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 out 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. Each 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 exert 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
celtular 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 ‘secorid 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 is 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 essential 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 discase, 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-self’ material.

Solid state biochemistry

As discussed above, biochemistry was founded 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 are 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 effect is not, however,
confined to bone. Virtually all of the tissues in the body generate electric 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 1995). 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 harmonics,
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 piezoelectric 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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Mechanical force ————— structural deformation ———— piezoelectric effect
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Hydrautic force —>- ionic motion — streaming potentials

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
follows:

# 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 continucus 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 organism 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 generate 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 alternative
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 on 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 matrix forms an electronic and a photonic network. A
number of prominent scientists have contributed to this picture. We shail
mention the work of several: Albert Szent-Gydrgyi, Robert O. Becker, Herbert
Frohlich, Donald Ingber, KJ Pienta, and Donald S 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
focused 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 are between conductors
and insulators in terms of their ability to conduct electricity. What is extra-
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Fig. 4.1 Albert Szent-Gydrgyi. (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 memory devices — the stuff our modern electronic devices and computers
are made of.

While Szent-Gyorgyi’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-Gyorgyi (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
about the water system of the body in relation to acupuncture, and have also
suggested ways of testing the phenomenon.

While Szent-Gyorgyi'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 of 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
perineural 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-Gy&rgyi's suggestion of
semiconduction in the living matrix, and gave a basis for the use 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 that 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-Gyorgyi 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 Fréhlich’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 influence 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 system 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
systems and the energy-informational systems we have been discussing. The body
as a whole and the various parts, including 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. 4.4 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 enetgetic 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 System’, 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 cell
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 significance 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:

Xy Xo Xy Xy oorrrennn, X

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 are 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 every
part of the organism, can be 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
biological 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 al! of the molecules so thoroughly studied
by modern science, as well as the acupuncture meridians of traditional East
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 stream of
vibratory information. This is information about all of the activities taking
place everywhere in the body.

Complete health corresponds to total interconnection. Accumulated physical
and/or emotional trauma impair the connections (Oschman & Oschman

L 19935). When this happens, the body’s defense and repair systems become
8 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 valuable
insights to this emerging picture of how the body functions in heaith 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
research are being extensively investigated: the study of magnetic fields
produced by living things — biomagnetism — and the study of the etfects of
magnetic fields on living systems — magnetobiology.

Two techniques, representing opposite philosophies, are gaining popularity in
hospitals and other clinical settings. The mainstream approach involves 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, both
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. It is fascinating to follow the
saga of how the energetic 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).

In the 1950s and 1960s, there 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 effective’
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 nucleus and on to the
gene level, where specific changes take place {Bassett 1955).

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 effects 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 field
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 (Fig. 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
functiona! 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 6.18B, 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 blcod 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 cbservations 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 80000 turn coils and a sensitive ampli-
fier. The fields had a strength of about 103 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 pulsed
with a variable frequency centered around 8-10 Hz.

The work of Zimmerman and Seto 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
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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 Electro-Therapeutics Research
International Journal and Cognizant Communications Corporation.)

have identified for jump starting healing of 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 before? 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 Mesmier’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 illustrated 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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kinds, 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).
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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 technique) 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 palms (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 QiGong 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 method 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 of 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



Polarity, therapeutic touch, magnet therapy, and related methods ¢ 83
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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 energy
methods 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 fields, 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 unique 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). Lach 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. Even 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 science of astronomy. Recent scientific explo-
rations have replaced many early superstitions with accurate and repeatable
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 rthythms 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 confirmed 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. Moreover, the fields emitted by practitioners are not steady in fre-
quency, but ‘sweep’ or ‘scan’ through the range of frequencies that medical
researchers are finding effective in facilitating repair of various soft and hard
tissues. This is a recent and profoundly exciting correlation. Let 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 (e.g. Sandyk 1995, Liboff 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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10 Hz 7 Hz 2 Hz
ligament bone nerve
healing growth regeneration

15 Hz

capillary formation
fibroblast proliferation
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 speciticity’ found by bio-
medical researchers. While such correlations are exciting, they do not prove
anything. More investigation is needed. Research begins with testable hypotheses
that can be verified or refuted. We thercfore present a hypothesis that is also
a definition of healing energy, whether produced by a medical device or pro-
jected tfrom 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. PPopular devices such as the Diapulse machine emit 27 MHz (27 million
pulses per second) and have been studied extensively. Clinical trials of the
effects 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 electromagnetic pulse (recorded
with the electrocardiogram and the magnetocardiogram), followed by the
heart sounds, a wave of pressure, and then a temperature change (infrared
radiation). Russek & Schwartz (1996) refer to this as a dynamical 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 (sce 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 of
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 layers of water.



Silent pulses # 89

l.' L Electrocardiogram

Electromagnetic pulse
LL Magnetocardiogram

Audiogram —  Sound pulse
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 of 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 & Oschman 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 confirmed what alternative practitioners
observe frequently: application of therapeutic energy fields ‘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 and 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 iess 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 & Oschman 1994).

Somatic memories

Along with the healing of injurices 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 ELF acoustic
signal. Literature on this device and on other effects 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 cnergy, as defined above, has evolved as a natural design feature 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 earliest communities. Lvolution by natural selection took care of
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,
regardiess 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 ot systems. Each wound is different, and
the body’s response must be precisely appropriate if structure and function are
to be fully restored. Dynamic 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 different 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 ‘blueprint’ for the elaborate architecture of cells and
tissues 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 tactors (mole-
cules) stimulate the growth of nerves, but magnetic pulsations at 25 and 50 Hz
synergize or enhance the effect. Therefore, another hypothesis:

oy

FHUSS

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.’

[n 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
entirely responsible for establishing order and function at every level.

Modern evidence comes from a wide range of studies on the eftects of energy
fields on development and regeneration (e.g. Libbin et al 1979; Borgens et al
1981; Jaffe 1981, 1982). A simple hypothesis can account for the beneficial
cffects 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 regulatory 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 principal brain
wave frequencies are shown in Figure 7.3.

Over 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, 1991). The ‘neuron doctrine’ holds that
all functions of the nervous system are the result of activities of the neurons.
Integration 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
normally 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 establishes 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 until
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-
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conductor current that is sensitive to magnetic fields (the Hall effect).
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 so, a current of injury will arise in any tissue, eptdermal, 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 fire. 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 rhythm 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 firing 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 rhythm, 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 of 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).

Careful 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 5 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).
















































































































































































































































































































































































































































































































































