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The Science of Acupuncture—
Theory and Practice

Acupuncture is a therapeutic modality
used in China as early as the late stone
age. Throughout Chinese history, both
acupuncture theory and practice have
steadily evolved into an increasingly rich
and complex system, eventualiy offering
treatments for virtually every form of
medical condition. Much of the history of
the development of acupuncture therapeu-
tics can be seen in the evolution of the
needles themselves (Figs. | and 2), but the
meridian system is of primary importance,
and the conceptualization of the system
has changed very little in the last 2000
years. (Figs. 3 and 4).

Acupuncture has long been considered
more important then herbal pharmacol-
ogy. The earliest classical books on tradi-

tional Chinese medicine discuss.

acupuncture but not herbal pharmacology.,
These references include Huangdi’s Inter-
nal Classic (ca. 100 B.C.E.) and two other
works that pre-date it: the Moxibustion
Classic with Eleven Foot-Hand Channels
and the Moxibustion Classic with Eleven
Ying-yang Channels, both of which were
discovered during the Mawangdui tomb
excavations in 1973, [1] There is even a
traditional saying: “first you use the nes-
dle (acupuncture), then fire
(moxibustion), and then herbs.”

Acupuncture did not enter modern
Wesiern consciousness until the 1970s,
when China ended a period of isolation
and resumed foreign political and cultural
contacts, In 1972, the respected New York
Times columnist James Reston underwent
an emergency appendectomy while in
China. He latter wrote about acupuncture
treaiment for post-operative pain, which
was very successful. This report attracted
attention and many American physicians
and researchers went to China to observe
and learn acupuncture techniques,

It appeared as though acupuncture was
used to treat everything in China, but the
number of accepted acupuncture applica-
tions has grown very slowly in the West.
The first area of partial acceptance was in
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analgesia, which is still where its effec-
tiveness is best documented [2]. Acupunc-
ture research has since become a very
broad active area both in Asia and the
West. Research at the Shanghai Institute
has demonstrated acupuncture’s effect on
various biological systems, including the
digestive tract, cardiovascular system
(helpful in hypotensive states), immune
system (phagocytosis), and the endocrine
system (the secretion of ACTH, oxytocin,
vasopressin, norepinephrine, follicle
stimulating hormone. prolactin, and 17-
hydroxycorticosteroids} [3]. A recent is-
sue of the bilingual, Chinese journal
Acupuncture Research includes success-
ful studies of acupuncture treatment for
hemiparalysis, facial paralysis, cervical
spondylosis, humeral epicondylitis, her-
pes zoster, and lumbago [4]. Current re-
search in North American and Europe
includes uterine contractions {5], pulmo-
nary disease {6}, addiction, mental disor-
ders. and as an adjunct to AIDS treatment
7.

The primary reason for the slow accep-
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tance of acupuncture is the lingering sus-
picion that there is no substantial scientific
reality behind it because a demonstrable
mechanism of action has yet to be found.
For the most part, early attempls to “ex-
plain™ acupuncture have been eitherthinly
disguised denials or have embraced and
verified acupuncture only partially, dis-
proving traditional acupuncture as much
as validating it. The most prevalent exam-
ple of the former is the argument that any
effect acupuncture may have is psychoge-
netic, Le., a placebo effect. This conjec-
ture has been disproven by successful
studies of acupuncture in animals, many
examples of which can be found in Kuo
and Kuo[2]. Two important forms of par-
tial validation of acupuncture are the neu-
ralphysiological and neurohormonal
schools. The neuralphysiological school
defines acupuncture points on a “roughly
dermatome basis; partially involving

‘long’ reflexes to distant parts of the body, .

1. Diagram dating from 1601 AD of the
nine standard needle types used in acu-
puncture for approximately the pre.
vious 2008 years. From left to right,
they are an arrowhead needle for prick-
ing the skin to drain heat, a round nee-
dle for superficial message, a pressure
needle for pressing against a meridian,
a sharp needie for blood letting, a sword
needle for draining pus, a round sharp
needle for eliminating acute obstruc-
tions, a filiform needle for strengthen-
ing normal chi, a long needle for
deep-seated obstructions, and a large
needle for arthritis with effusion [18].
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which implicates a distribution by specific
spinal segments or nerves; and are par-
tially via unknown connections” [8]. This
hypothesis could explain remote stimula-
tion, but as the quotation suggests, it is a
very incomplete explanation. Neurohor-
monal theories center on the release of
neurchormones triggered by the pain and
microphysical damage caused by needle
insertion. This hypothesis has been used
primarily to explain acupurcture-induced
general analgesia, but it can explain little
else.

Both of the above explanations are at-
tempts to use structures and concepts ac-
ceptable to the mainstream medical
community to explain acupuncture, But in

5

2. Modern, stainiess steel acupuncture
needies.

grafting acupuncture to Western medical
theory, aspects foreign to orthodox medi-

* cine are simply jettisoned, Because of the

emphasis on genetics, anatomy, physiol-
ogy, and bio-chemistry in modern medi-
cine, and a near complete denial of
energetic processes in the body, chi (body
energy) and meridians (paths of body en-
ergy flow) are either ignered or consid-
ered fallacies with some metaphorical or
preumonic value. Emphasis is placed by
most researchers on the needie and the
physical effect of its insertion into the
skin, but this side of acupuncture is not
essential, According 10 our research. acu-
puncture is essentially manipulation of
bodily energy as it flows through the me-
ridian system. The acupuncture needle is
only one of many possible tools used to
accomplish this activity. In the remainder
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of this article, “meridian theory™ will be
understood to include acupuncture theory
and practice. “Meridian” is used to stand
for both the meridian itself and the acun-
puncture points along the meridian.

A bio-physical or bio-chemical ap-
proach to acupuncture robs it of its actual
foundation, and because of this, acupunc-
ture research to date has been only par-
tially successful. Fortunately, advances in
physics, electromagnetism, guantum me-
chanics, and bioenergetic research have
enabled researchers to develop a paradigm
that, for the first time, successfully ex-
plains a majority of acupuncture related
phenomena [9]. We have embraced this
btoenergetic paradigm, not simply be-
cause it can explain more of acupuncture
phenomena, but because it is a true de-
scription of acupuncture’s mechanism of
action as well as an important facet of all
life processes. The only way to address
acupuncture successfully and scientifi-
cally is through the meridian system.

This four-article series will attempt to
give a fairly complete representation of
meridian theory research based on the bio-
energetic paradigm. This, the first article,
covers traditional acupuncture, early re-
search into the the electrical properties of
acupuncture points, and basic electroder-
mal screening test (EDST) methodolo-
gies. The theoretical foundation for the
bio-energetic paradigm is discussed in
two articles by physicist Kuo-Gen Chen.
The fourth article is a review of research
into an application of bio-energetic prop-
erties called the electrodermal screening
system (EDSS). In that article, Dr. FMLE.
Lam, Prof. Pesus Chou, and I hope to
demonstrate the effectiveness of the
EDSS as a screening/diagnostic method
and offer evidence of the casual connec-
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tion between points, meridians, and inter-
nal organs.

Traditional Acupuncture

According to traditional Chinese
medicine, a form of bodily energy, called
chi, is generated in internal organs and
systems. This energy combines with the
breath and circulates throughout the body,
forming paths called meridians. The me-
ridians form a complex multilevel net-
work that connects the various areas of the
body, including the surface with the inter-
nal. All of the various meridian systems
work together to assure the flow and dis-
tributen of chi thoughout the body, thus
controlling all bodily functions. The inter-
woven meridian systems and the possi-
bitities for diagnosis and treatment they
offer, are called meridian theory. When an
organ or system is not balanced, refated
acupuncture points may become iender or
red, providing a mechanism for diagnosis.
For treatment, a point on the skin is stimu-
lated through pressure, suction, heat, or
needle insertion, affecting the circulation
of chi, which, in turn, affects related inter-
nal organs and systems.

“Meridian” is the most common trans-
lation of the Chinese ching-lo (jingluo},
butitis a very imperfect translation. Ching
means to pass through, and lo means a net
or to connect. “Meridian™ was originally
used by French researchers to describe ajl
meridians, and is used in this article in that
sense. The term “channel” is used increas-
ingly for all meridians. Some prefer to
maintain the original distinction between
ching and lo and 1o use the terms channels
and collaterals respectively. With that dis-

3. Traditional diagram of the meridians
along on the front of the body.
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tinction, meridian theory would be ref-
fered to as the theory of channels and
collaterals. There is another sub-classifi-
cation of meridians, called vessels. Al-
though it is a valid distinction, it is not
important to the immediate discussion
here.

Meridians are classified into six
groups, according to their location and
function. The best known of the meridians
are the 12 regular meridians, also called
the major trunks. They connect with the
organ they are named for by way of col-
lateral meridians (see below) and run
along the surface of the body, either on the
chest or back and along either both of the
arms or both of the legs. These are the
primary conduits for the passage of chi
through the body, which flows through
this network in a regular 24-hour pattern.
The 12 regular meridians, therefore, con-
trol or take part in every facet of the daily

metabolic and physiological functioning .

of the body.

There are 3 meridian groupings, each
with 12 meridians, directly associated
with the 12 regular meridians. 1) Each of
the divergent meridians arises from one of
the 12 regular meridians, passes through
the thorax or abdomen to join with the
named organ, and then surface at the neck
or head. 2) The muscle network meridians
distribute chi from the 12 regular meridi-
ans among muscles, tendons, and joints,
ensuring normal body motion and flexi-
bility. This circulation of chi is referred to
as superficial because there is no direct
connection with an internal organ. 3) The
cutaneous network meridians run parallel
to the regular meridians in the cutaneous
skin Jayer and are therefore considered
even more superficial. We believe that
they are a part of the function of the sen-
SOTY Nervous sysiem.

The 8 extra meridians (also referred to
as vessels) are the paths by which the 12
regular meridians connect, share chi, and
support each other. None of the individual
extra meridians are associated with a spe-
cific organ or regular meridian, though all
of them connect with a number of other
meridians. Their paths are considered su-
perficial but deep. It is through the extra
meridians that imbalances in chi are regu-
lated through storage and drainage, The
most important of the extra meridians are
the govorner meridian, which runs along
the middle of the back, and the conception
meridian, which runs along the middle of
the chest and stomach.

The system of 15 collateral meridians
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is responsible for the thorough and com-
plete circulation of chi. One collateral me-
ridian arises from each of the 12 regular
meridians, the governor and conception
meridians, and from the spleen (which
does not have a regular meridiar). Each of
the collateral meridians branch out, form-
ing minute or “grandson” collateral me-
ridians, creating both horizontal and
vertical connections within the complete
meridian system.

Energy Medicine

The energetic view of the body is not
entirely new to Western medicine. The
basic concepts were present in the work of
“vitalist” scientists such as Galvani,
Hahnemann, and Mesmer, who were ac-
tive in the 17th through 19th centuries.
Vitalism was gradually pushed out of the
realm of accpeted medical science in the
16th and 20th centuries because of its
appareut descriptive inefficacy, However,
the real problem was inadequate instru-
mentation and a medical paradigm that
made no room for energetic processes.
Technology has now advanced to a point
where devices can successfully and con-

sistently measure biological energy. The

body's energetic processes have always
been there and were always important, as
the history of acupuncture suggests. It is
now time to standardize and integrate en-
ergetic practices into modern health care
and make energy medicine an essential

part of medical science.

The basic premise of energy medicine
{also called bio-energetic medicine) is that
energetic processes, including elecirical
and magnetic processes, vibrational reso-
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nance, and bio-photon emission, are es-
sential to life processes. Bio-energy func-
tions as a carrier of “bio-information” and
is crucial to biological self-regulation.
With this in mind, there are at Jeast three
areas where medical practitioners could
find useful applications: (1) keeping in
mind the role of the electromagnetic en-
ergy network whenever diagnosing or
cheoosing treatment modality, (2} use of
beneficial, external energies in amounts
similar to that already present in body in
order to balance or reinforce natural ener-
getic functions, (3) use of greater amounts
of external energy to actively influence
body function by way of the energy net-
work, correcting functional imbalances.
Traditional acupuncture belongs to cate-
gory (2), and many modern meridian-

based techniques belong to category (3). |

According to what we have observed
in our research, a complete, bio-energetic
definition of meridians includes four fac-
ets, or “units”™; structure of the organ of
origin, function of the organ, the ¢lectro-
magnetic pathway, and emotional/vibra-
tional interaction. All four are crucial to
the creation and existence of the meridi-
ans. An organ, by its physical existence
and functioning, relases energy (chi) and
creates an electro-magnetic field. Thisen-
ergy contains information about the organ
and its activity. Thus. both the physical
structure and the functioning of the organ
affect the quality and strength of the en-
ergy and information that are created. This
activity is the source of the meridians. An
imbalance in one meridian often brings
about imbalances in others, and other fac-
tors, including emotions, can effect indi-
vidual meridians and the meridian
network as @ whole. Each meridian can be
viewed as existing individually or as a part
of the intricate meridian system and can
be ireated as such. though the synergistic
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totality of the meridian system is always
of primary importance. It is precisely for
this reason that diagnostic and therapeutic
procedures based on meridian theory are
successful at approaching the body holis-
tically.

In electroacupuncture treatment, direct
electric current is administered through
the acupuncture points. This electrical en-
ergy follows the electromagnetic tracks to
the system, effecting treatment. (Elec-
troacupuncture therapeutics is a separate
area of research and will not be discussed
in detail here.) On the other hand, any-
thing that alters or interferes with a sys-
tem’s function or structure also changes
the performance of the related meridian
and acupuncture points. The electroder-
mal screening device (EDSD), described
below, determines the balance of a system
by measuring resistance and polarization
at these points. In other words, acupunc-
ture and standard electroacupuncture are
therapeutic, while the electrodermal
screening test (EDST) can be integrated
into diagnostic procedures.

The Device (EDSD)
and Method (EDST)

In the 1950s and 60s two distinct elec-
trodermal screening methodologies were
developed, one by Nakatani in Japan
(Ryodoraku) [10] and one by Vol in Ger-
many (EAV, electroacupuncture accord-
ing to Vell) {11]). The most obvious
difference between the two systems were
the types of points they measured. In Ryo-
doraku, meridian passage points on the
wrists and ankles are measured. The
points used in EAV are located all over the
body, though the distal points on the hands
and feet are used most often. EAV is the
more versatile and precise of the two
methods, and for this reason we were at-
tracted to it. EAV is the basis of the EDST,
and the standard device used in EAV, the
Dermatron (Pitterting Electronics, Mu-
nich), is the prototype of modern EDSDs.

There are some variations in the con-
struction and performance of EDSDs, but
all share the same basic design (Fig. 5).
The core of the EDSD is an ohmmeter
designed to deliver approximately 10-12
paDC at I1-1.25 v, a perfectly safe amount.
(The ionization potential of hydrogen at-
oms is 1.36 volts: oniy at this level and
above could any physical damage occur.)
On the majority of the devices. the meter
is calibrated to read from 0 to 100. such
that the standard skin resistance of 100 pQ2
reads 50. The mirimum value of zero
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Meridians are
classified into six
groups, according to

location and function

represents infinite resistance (no electrical
conductivity), and the maximum value of
100 indicates zero resistance at the given
voltage and current. Some of the devices
use a range of 0 to 200, with 100 being
normal skin resistance [12].

The EDSD testing probe consists of an
insulated body with a tip of brass or silver,
connected to the positive side of the cir-
cuit. The examiner holds the probe by the
insuiated body and presses the tip against
the measurement point of the patient (Fig.
6). The negative side of the circuit is con-
nected to a hand electrode made of brass

tubing, which is held by the patient in one
hand. If medicine testing (described be-
low) is to be done, a metal plate or holding
device, usually made of aluminum, is
placed in the circuit between the device
and the hand electrode. The pressure of the
probe tip on the skin might create a tem-
porary dimple and be slightly uncomfort-
able, but it should not be painful. To assure
adequate electrical contact. it is usually
necessary 1o slightly dampen the probe tip
and the hand electrode with water.

A reading taken with the EDSD is usu-
ally described using two values, the initial
reading {generally the highest value) and
the indicator drop (1D}, Many practitio-
ners also note the length of time of the ID.
An initial reading of approximately 50
followed by little or no indicator drop is
considered to be balanced. Initial readings
above 60 may indicate inflammation in
the system being measured. and initial
readings below 45 may indicate changes
caused by degenerative processes. An ID
indicates a probable imbalance. When an
1D is present, it is considered the most
important part of the reading, Through a
process called medicine testing, the ID
can be used fo determine the nature and
cause of an imbalance,

Test meter
m (12 microampere)
[ lod

Adjusted to
protect meter
when test leads
are shorted

A

oYV

Battery (1.2V)

Black/negative

Full scale meter
adjust

Variable
resistor

Red/positive

Plate for
medicing
testing (solick
atuminum)

2

Test probe
{brass or silver tip)

—)

Hang electrode
{17 diam, brass ubing)

il )

5. A simple schematic diagram of an EDSD. Reprinted from Tsuei JJ. The Past, Pre-
sent, and Future of the Electrodermal Screening System (EDSS). Journal of Ad-

vancement in Medicine, 1995; 8(4):217-232.
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Voll expanded upon traditional acu-
puncture point classification in three di-
rections: by discovering (1} unknown
meridians (which he referred to as “sys-
tems™), {2) unknown points on traditional
meridians, and (3) unknown functions of
existing points. Voll’s understanding of
the traditional meridians is in agreement
with the Chinese tradition in that each
meridian relates to a specific internal or-
gan (lung, stomach, heart, etc.). Voll's
new meridians go beyond to cover type of
tissue and structure and categories of bio-
logical function. These meridians cover
joints, skin, fibrous tissue, fatty tissue,
serous membranes, the nervous system
(inciuding autonomic innervation), lym-
phatic drainage, capillary circulation and
allergic reactions. Many of the branch
points are examples of newly discovered
points and point functions. Branch points
help tremendously in pinpointing the ex-
act Jocation of abnormal function. For ex-
ample, the branch points on the two heart
meridians (one on each of the hands) in-
clude the aortic valve, mitral valve, pul-
monary valve, tricuspid valve, conduction
system, and coronary arterioles. By com-
bining information from all of the differ-
ent types of measurement points, it is
possible to determine the exact location of
a given disturbance, including the layer of
tissue effected.

A typical examination with the EDSD
begins with the four quadrant measure-
ments (hand to hand, foot to foot, right
hand to foot, and left hand to foot) which

6. A hand point measurement taken
with the electrodermal screening device,
EDSD (Department of Physics,
Soochow University, Taipei, Taiwan)
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Organ structure,
'fuli'(_'::.tio.n, EM[
pathways, and

emotional interaction
are crucial to ‘t“he

meridian

are measurements of whole-body energy
levels (Fig. 7). These readings are taken
using a pair of brass-tube hand electrodes
and a pair of brass-plate foot electrodes.
Using the probe, the control measurement
points (CMP, some of which are also re-
ferred to as summation measurement
points) are then measured to ascertain the
general condition of an entire meridian.
The branch points along the same merid-
ian are checked if there is a positive read-
ing at the CMP or if symptoms suggest
that a complete check of 2 meridian is
warranted, regardless of the CMP reading.
When a point exhibiting an ID is fo-
cated, various reagents can be tested
against that point in a process referred to
as medicine testing. It is the goal of the
physician to find one or a combination of
reagents that will balance the point, i.ec.
cause the point tested to have a reading
near 50 and not have an ID. Reagent sam-
ples in sealed glass containers are put into
the measurement circuit by placing themn
on a metal plate designed for this purpose.
The physician tests various reagents, bas-
ing the selection on medical knowledge
and experience, until an appropriate re-
agent or combination of reagents is found.
A reagent that balances the reading may
have a positive effect on the system being
measured and therefore be an appropriate
medication or dietary supplement. No re-
sponse implies that the reagent would
have no effect on the system, and a wors-
ening response implies a negative effect,
For example. pancreas CMP readings of a
person with diabetes will become bal-
anced when the proper dose of insulin is
placed within the circujt and will show a
lacger ID if refined svgar is put there.
Medicine testing is perhaps the most
controversial aspect of the EDSS. though
many also consider it the most promising
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[13]. It was discovered and used by Voil
in connection with homeopathy, and the
effectiveness of the EDSD in testing ho-
meopathic remedies has been demon-
strated in clinical studies [14].
Homeopathic remedies serve as particu-
larly useful reagents for medicine testing
because they are prepared at various dilu-
tions, which increases the likelihcod of
finding an appropriate “resonance,” a phe-
nomenon which will be discussed in Kuo-
Gen Chen's second article. Medicine
testing has also been shown effective in
the testing of herba! and allopathic medi-
cines [15] and has been used very success-
fully to test for allergies [16] and for the
presence of environmental pathogens
such as insecticides. (17] Virtually any
sort of biological reagent can be tested in
this fashion.

Conclusion

Acupuncture has been used for thou-
sands of years and is effective in a wide
range of situations. It has not been inte-
grated into modern health care primarily
because of lingering suspicions that it is
not scientific. A bio-energetic model has
been developed to explain nearly all as-
pects of acupuncture and meridian theory,
but there remains a definite prejudice
against human energetic thecries in the

7. A four quadrant measurement taken
with the EDSD (Department of Physics,
Soochow University, Taipei, Taiwan,
earlier model). Reprinted from Tsuei
JJ. The Past, Present, and Future of the
Electrodermal Screening System
(EDSS). Journal of Advancement in
Medicine, 1995; 8(4):217-232.,
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medical-scientific community, which
must be overcome before integration can
take place.

The EDST and EDSD are outgrowths
of the scieniific, electro~magnetic under-
standing of meridian theory, The EDST
may appear similar to other modern diag-
nostic techniques such as MRI, but there
are important differences. The EDST is
also based on ancient practices and is safer
and more holistic, versatile, and cost ef-
fective. The deviceis elegantly simple and
not extremely expensive. Hopefully, it
will help free medical progress from its
dependence on ever more expensive and
specialized medical instrumentation. This
alone would have a profound effect on
health care cost and accessibility. The
quality of health care will also improve
with integration of the EDST into modern
medical practice. Because the EDST
makes use of the body’s meridian system,
it can map and help analyze the body’s
own signals, making it particularly useful
in early diagnosis. With its solid theoreti-
cal foundation in modern physics and
quantum mechanices, it is perhaps the most
*“modern” medical methodology available
today.
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II. Electrical Properties of Meridians

With an overview of the electrodermal screening test

he electrical properties of acupuncture

points have been studied extensively
f1-3]. It has been shown that more than
90% of skin points of particularly high
conductivity coincide with traditional
acupuncture points [4-6]. An important
outgrowth of these discoveries was the
development of the electrodermal screen-
ing device (EDSD), test (EDST). and sys-
tem (EDSS). Research in the energetic
properties of the skin has continued, in-
cluding the successful imaging of merid-
ian and acupuncture point activity [7] and
imaging of varicus human bioclogical en-
ergetic properties. including infrared ther-
mal, radiothermal. acoustothermal,
electric. and magnetic radiation and
chemiluminesence [8].

In early studies, the stratum corneum
and epidermis as a whole are generally
described using a frequency independent
RC-parallel circuit. Deep tissue, or der-
mis, is understood to be a pure resistance
(Fig. 1). Further advances in the model
included skin and interface potentials in
considering the electrolyte effect [9],
which in turn brings about ionic motion in
response to the applied voltage [10,11],
but the modei remained essentially the
same. The old model contains only pas-
sive elements, which can not adequately
describe the activity of living organisms.
It does not include a response mechanism
of the measured meridian, and therefore
can only elucidate responses where merid-
ian function is not a major aspect. Begin-
ning in 1988, I tried to construct a new
model] based on a systematic conceptuali-
zation that included the active elements
found in living organisms. The result was
a model that can generate possible re-
sponse currents that qualitatively and
quantitatively match all known clinical
data.

Body’s Response to

~ Smalf DC Stimulation
The old model fails to adequately de-
scribe measured phenomena because it is
based on two restricted assumptions: 1)
that a living organism can be modeled
using only passive elements. and 2} that
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the electrical current passes only through
skin and not through other tissues. Both
traditional meridian theory and my expe-
rience suggest just the opposite, that ac-
tive respontses are involved and that the
current passes through many parts of the
body. In reality, a weak electrical DC
stimulus evokes three mechanisms in the
body: electric conduction, dielectric po-
larization, and self-regulation by an or-
ganic defense system. The first two are
physical and the third is biological.

The moment that a direct current of

James Hankard

about one volt is applied to two electrodes
attached to the skin, such as during the
EDST. electrons and ions propelled by the
circuit begin to move through the body.
The mobility of electrons is influenced by
cellular metabolism and the concentration
of charged partictes suspended in body
fluid. The net effect can be described us-
ing a resistance function of time. A con-
stant, swift change takes place from the
moment the eircuit is closed tifl it reaches
a final, steady state. From the point of
view of statistical physics, the resistance
function would be:

R(t) = R/[1-(0+t/t)exp(-#/T1)] (i)

where R, is the final resistance of the
circuit (including both the device and the
patient), after the circuit is closed for a
time longer than T; . T is the relaxation
time of electrons in the circuit. Experi-
mental data show that T is always less
than 50 ms.

Inaddition to electrical conduction. the
cells will be polarized by the force of
applied voltage, E, as shown in Fig. 2. The
charge on the cellular membrane will
cause displacement in such a way as to
produce an opposing field. There is a
slight separation between the positive and
negative charges, causing a small electric
dipole in each cell. All dipoles are aligned
along the force lines of external voltage,
E. This alignment results in dielectric po-
larizatton potential V(f), which acts

c
I
n

W

Rz

R,

1. This standard model of the electrical properties of the skin was proposed by
Rosendal in the 1940s. In this model, stratum cerneum combined with epidermis is
represented by a capacitor, C, and a resistor, R1, in paraliel connection. The dermis

is simply denoted by a resistor, R,
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against voltage E.

The motion of cellular charges is over-
damped due to the high viscosity of cyto-
plasm and the relative deformation of the
cellular state caused by polarization.
There also exists potarized long molecules
suspending in body fluid, although these
do not dominate the process. The net po-
tential, V{r}, is actually the sum of ali types
of polarization. The behavior of dipolar
alignment can be expressed by the equa-
tion of motion of a driven over-damped
oscillator:

B(5)+2B;P(N+0° 1Bty = H/(E) (2

where P{#) is the moment. [3; the damping
effect, and the characteristic frequency of
the type ; dipoles. H(E) is the action of
externtal voltage E applied on Pi(f) . If the
initial conditions were P{3)=0 and
Pj(O) =0, the complete solution of P{¢)
18!

PLO=(H/ /)1 - Z; expl-tita)+
{Z; -Dexp(-t/13))] 3)

In the above, Z; is a constant and Ty
and 13; are the two relaxation times for an
over-damped oscillator. T3; and 13; are re-
lated to f; and @ .

T, =1/[B, - (8 —w})""]
T, = 1/[B, +(B; 0]
Gy
And it is now possible to define :
Z, =7,/ (1, - 1y) (5

If N; were the number of type j dipoles
per unit volume and D the separation dis-
tance of the two electrodes. then the po-
tential difference V(r} induced by
dielectric polarization is:

V(ry= Y N,B(ND/¢g,
/

. EVHJE]_ZJ exp(—1/T; )+
(Z; —Dexp(—t/ 1311

i )

In the above, g, is the permittivity of
free space, and V,; is the final polarization
potential of type j dipoles as time ¢ tends
to infinity. The summation includes ali
types of dipoles.

Every living organism has a strong im-
mune system to protect itself from distur-
bance at all times. Naturally, polarization
induced by an external voltage will pro-
voke the cellular immune system. The
immune system responds with an oppos-
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2. Cells hefore (a) and after (b) polarization. Applying an external DC voltage, E,
will induce a charge displacement of the ceflular membrane, or a small electric di-
pole inside each cell, which causes all cells in the circuit temporarily to be elliptically
deformed. The long molecules suspended in body fluid are alse polarized and
aligned along the applying direction of E. The induced dipole moments of both cells
and molecules between the electrodes thus produces a polarization potential, V{(#),
which opposes the voltage E.

/ Rt

L V(Y

3. The circuit formed between the EDSD and the patient during a measurement.
R(t) is the resistance, and V(¥) is the polarization potential induced by the applied
voltage, E. The self-regulating function of the cells results in an electromotive force
{emf) called life potential, L(r), which acts against V(¢).

IEEE ENGINEERING It MEDICINE AWD BIOLOGY 59



ing behavior, a net electric energy gradi-
ent or electromotive force (emf), which is
brought about by complicated processes
taking place inside the cells. These proc-
esses covert chemical energy (stored
within the cells in the form of bio-mass)
into electrical energy. Because this func-
tion is peculiar to living organisms and is
not found in inanimate objects, I refer to
it as life potential L{z).

With the above considerations, the ef-
fective circuit for electrodermal screening
test, including both the device and the
patient being measured, can be depicted
as in Fig. 3. The current passing through
the human body would therefore be:

I =[E+L)-VOI/ RE) (D

In experiments it is only possible to get
the net balance between life and polariza-
tion potentials. They can not be obtained
separately. Balance potential B(f) is the
difference between life potential L(#} and
polarization potential V(z). Therefore, Eq,
7 becomes:

H{)y=[E+ B()}/ R(t) (8)

In heaithy people, the life potential L(t)
behaves similarly to polarization potential
V(t}. Itis thus possible to compute current
I{t). We have done this repeatedly and
compared the observed data with a curve
based on theoretical computations made
with Eq. 8 (Fig. 4).1 personally have taken
over 10,000 readings in the last 6 years,
and every curve I have seen can be ana-
lyzed in this fashion.

The above theoretical discussion is
true for all skin areas, but there are also
implications specific to EDST readings,
particutarly Egs. 6 and 7. The first reading
in the EDST curve, generally the highest
point on the curve, is the peak value of the
response current, which is inversely re-
lated to the electric resistance of the meas-
ured point. Voll developed standard
interpretations for clinical EDSD readings
which are discussed briefly in the preced-
ing article by Julia Tsuei. Curve behavior
after the peak is an expression of the com-
petition between life potential and polari-
zation potential. A representation of the
five standard curve types and their inter-
pretation using values from Eq. 7 are
found in Fig. 3.

The figure does include an exampie of
a reaging drop. but possible variations in
the drop are not depicted. Three variations
are commonly observed: steep drop, grad-
ual drop, and uneven drop. A steep slope
generally corresponds to acute disease,
whiie a gradual sloping may indicate
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4. The small symbols are examples of typical experimental data (human response
currents) for various strengths of applied voltage, E (from 1.5 to 5 V). The lines rep-
resent values created using the formula developed to describe this phenomena (Eq.
8). Note that the experimental data and theoretical values are in excellent agree-

ment.

chronic conditions, such as cancer. If a
gradual drop is found, it is crucial that the
measurement be taken until the dropping
stops, 50 that the complete amount of the
drop can be noted. An uneven, wavy slope
is probably due to either unsteady func-
tioning of life poteatial or electro-chemi-
cal reactions taking place within the body
during the measurement.

Theoretical Properties

Specific to Meridians
‘We then continued this line of theoreti-
cal research in the hope of understanding
properties specific to meridians. It would
have been possible to continue the process
of fitting mathematical formulas to ex-
perimental curves, but this would have
been an extremely difficult process in-
volving. eight parameters. The decision
was made to proceed with a further evolu-
tion of the equation analysis based on two
indicators, one to show conductance (I
and one to show net polarization (FD).
Preliminary research shows that results
attained by continuing the process of fit-
ting curves would have yielded very simi-

lar results.

Relaxation time, 1), of resistance func-

tion R(z) is usually less than 50 ms, while .

the relaxation times of balance function
Bft} is always several seconds. The re-
spouse current reaches its peak value, Jp.
much earlier than the reaction of the bal-
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ance function. One could say that the hu-
man body functions as a resistor during
the first 50 ms following the closing of the
circuit and then as a semi-dielectric. The
peak current,, can be expressed as:

1;,#-EJ'Rrj (9)

R, is the final resistance. It is clear from
Eq. 9 that the magnitude of I, is an equiva-
lent measurement of conductance.

After the circuit is closed for a time
much longer than T resistance R(r} will
reach its final constant value R,, and bal-
ance potential B(z) will reach a value very
close its asymptotic value, B,. Hence the
final current Iy becomes:

I, =[E+B,]/R, $1)

It is now possible to introduce a new
indicator, called fractional drop (FD):

FDE[IP—I}]/I’, =—B /E (11)

B, which can be measured using the
FD value, is the final balance of the meas-
ured meridian under the application of the
external voltage.

The phenomenon behind the FD (Eg.
11) and Voll's ID is the same. The only
difference is the mathematical expression.
Strictly speaking, the ID is expressed as:

b=1,-1,=-B /R, (12)

Note that there are two inter-dependent
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variables in Eq. 12, so it is much more
difficult to resolve the equation, possibly
resulting in misinterpretation of the read-
ing. For this reason, I prefer FD as an
expression of the polarization phenome-
non.

Clinical Measurement of
Meridian Properties

We have completed two small studies
to test the above theoretical formulations,
one in 1991 of arm points on the large
intestine meridian [12], and one in 1993
of arm points on the pericardium meridian
[13]. The following is a description of the
pericardium meridian study, though the
same methods were used in both. All data
quoted below are from the pericardium
meridian study.

In the pericardium meridian study,
there were 30 volunteers: 19 males and 11
females, ages 19 to 30, average age 25.06.
Electrodes were affixed over two genuine
acupuncture points (“Chiu-tsa” HE3 and
“Nei-kuan” HE6) and two non-meridian
points located 1 cm away from the two
above mentioned points (Fig. 6). Points
were located using both traditional meth-
ods and by measuring skin conductance.
Applied voltage, E, in this case 1.5V, was
turned on and off from a distance to avoid
any direct or indirect contact between the
technician and the subject. After each
measurement, the electrodes were shorted
in order to erase the resulting polarization
around them. The time interval between
any two successive measurements was at
least 20 s, so as to avoid any carry over
effect. Both pairs of points were measured
20 times on each subject, switching cur-
rent direction so that we had 10 readings
in each direction. The current direction
and order in which the various pairs of
points were tested was determined ran-
domly. The data were recorded and ana-
lyzed using a computer. Wilcoxon signed
rank test was used to discriminate the
properties of meridian-point and control-
point groups. The paired-t test was used to
determine preferential direction.

Both meridians demonstrated higher
conductivity than the non-meridian skin
areas (P<0.001, Table 1), which is in
agreement with work of Nakatani [14},
Niboyet [3]. and Reichmanis, et al., [7].
This finding means that meridians are
good paths for electric current, because
less energy dissipates flowing through
meridians than when flowing through
neighboring (non-meridian) tissues.
Analysis of the FD shows that less polari-
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zation occurs along meridians (P<0.035,
Table 1). The effect of this property is that
meridians have a smaller dielectric con-
stant than neighboring tissue. Because of
this, electromagnetic waves move faster
through meridians than through non-me-
ridian tissue, It is the combination of these
two characteristics, higher conductivity
with lower polarizability, that makes the
meridian system an efficient bio-informa-
tion communication network, [6]

We then organized the data according
to the direction of energy flow and did
further analysis (Table 2). Less resistance
results in higher conductance, so the pref-

erential direction of conductance would

be the direction of less resistance., The
preferential direction of conductance
along the pericardium meridian is from

the finger toward the body (P<0.003).
Electric current moving along the pericar-
dium meridian toward the body will en-
counter fess resistance and attenuate less.
Polarization in meridians is a different
facet, which must be analyzed separately.
The lower the polarization, the faster elec-
tromagnetic waves will be able to move,
so the preferential direction of electro-
magnetic wave propagation (EMWP) is
the direction in which there is less polari-
zation. The preferential direction of
EMWP on the pericardium meridian is
from the body to the finger. (P<0.001)
Moving in this direction, there would be
less delay in bio-mformation carried by
EMWP [15}. To our surprise, this is the
one major area where the two studies dif-
fered. On the large intestine meridian, the
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Normal function:

The response of the defense
systerm balances the stimulus.

Hyper-function:

The defense system over reacts to
the stimulus.

Hypo-function:

The defense system cannot react
adequately to the stimulus; a
typical indicator drop (1D},

Noimal then hypo-function:

An incipient functional
disturbance; a slow ID.

Delay of function:

The defense system responds
slowly to the stimulus,

3. Five examples of typical readings taken with the EDSD.
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Table 1: From a study of the electrical properties of pericardium meridian
points on the left arm: point type analysis.

toward the body toward the finger
Point Type! meridian r control | P value! meridian control P vaiue
Avg. Ip* | 1.60+1.37 | 0.41£0.54 | P<0.001 | 1.52£1.27 | 0.40+0.52 | P<0.001
FD* 9.51+10.01 | 3.99214.10 | P<0.05 | -8.10x21.411 2.76+13.05 | P<0.05

Table 2: From a study of the electrical properties of pericardium meridianj
points on the left arm: direction of current analysis.

meridian points control points
Current toward toward the | P value | toward the | toward the | P value
Direction; the body finger body finger
Avg. Ip" | 1.60£1.37 | 1.5241.27 P<0.005 | 0.41+0.53 1§ 0.4020.52 | P<0.05
FD* 9.51£10.01 | -B.10+21.41 J P<0.001 | 3.99%14.10 ! 2,76:13.05 | N.S.

“Ipin wA, FD in percent, representing the dagree of polarization

preferential direction of both conductance
and EMWP is from the finger to the body.

The phenomenon of preferential direc-
tion in meridians, as observed in our stud-
ies, agrees completely with rules of chi
circulation in traditional Chinese medi-
cine, including those expressed in the The
Yellow Emperor’s Classic of Medicine
(ca. 100 B.C.E, also reffered to as the
Neijing}. The Neijing describes two types
of chi: meridian chi (MC) and subtle nu-
tritious chi (SNC) [16]. The MC in all of
the twelve regular meridians is said to
fiow from the distal points inward toward
the body. SNC can flow in either direc-
tion. If the meridian runs along the outside
of the arms or the inside of the legs, the
SNC flows inward toward the body. If the
meridian runs along the inside of the arms
or the outside of the legs, then the SNC
flows cutward toward the distal points
{Fig. 7). SNC flow directions correspond
with the preferential direction of EMWP,
The preferential directions of leg meridi-
ans, also in agreement with the Neijing,
were observed in another study in 1991
[unpublished]. Rosendal observed this
phenomenon in the form of differences in
DC anodic and cathodic skin conduction,
though he incorrectly interpreted the phe-
nomenon as the result of an electrolyte
enhancement diffusion process in the stra-
tum comeum {17].

Role of the Meridian System
i Biological Development
A fertilized egg first splits into two
cells. but these two cells are still physi-
ologically dependent on each other. They
are members of an integrated. though rela-
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tively simple, living system. They must
maintain an extremely high level of inte~
gration in order to develop into a human
fetus, an extremely complicated living
system. To maintain integration between
the two cells of a new embryo, both cells
must constantly exchange matter, energy,
and information. If this is not done, the
two cells will develop separately, and
either the embryo will die or twins will be
born. The communication of matter in-
cludes the movement of ions, resulting in
an electric current flowing between them
through the cellular membrane gap junc-
tions [[8]. This pathway must be of lower
resistance or higher conductaace. The
types of energy used in embryonic bio-
communication include heat, electromag-
netic waves, and electrical potential
energy. All of these are transferred back
and forth between the two cells at ex-
tremely fast speeds, assuring the integra-
tion of the larger organism, the embryo.

To be as simple and efficien: as possi-
ble, living organisms channel current and
energy waves along the same path. There-
fore, one can assume that the various types
of information-carrying media in the early
embryo travel along the same meridian
running between the two cells. Because
the circulation, nervous, and hormone sys-
tems have not yet developed, this first
meridian is the primary route for biologi-
cal communication and control within the
system. The first meridian actively brings
about integration of the embryo by con-
trolling cellular generation.

When the two cells split into four cells,
the meridian connecting thesn must become
more complicated in order to integrate the
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Chiustsa (HE3)

Meridian Peints {MP)
Gontrol Points [CP)

Nei-kuan {ME&)

6. Line represents the pericardium me-
ridian. Specific measurement points in-
cluded both meridian points (circles)
and control points (crosses).

four, and thus a meridian system begins to
develop. The more the cells split, the more
complicated the meridian system be-
comes. At a certain stage, the organism
becomes so large that cellular communi-
cation by way of the primitive meridian
system is inadeguate for continued physi-
ological development. Gradually, many
functions of the early meridian system are

executed, instead, by differentiated tis- -

sues (the early circulation, nervous, and
hormonal systems). Nawurally, these tis-
sues, which are developing in order to
replace various meridian functions, are
often located in the same areas and along
the same paths as the meridian system.
This has been observed in anatomic stud-
ies of acupuncture points or meridians
[19].

By the second trimester, the circulation
and hormone systems have assumed re-
sponsible for the transportation of matter,
and the nervous system for most electrical
signal communication. But throughout
the life of the organism, the meridian sys-
tem continues to execute its primitive
function of cellular integration, and it is
never totally replaced by differentiated
tissues and organs. The meridian system
and the regulative physiological systems
supplement and compliment one another,
thus guaranteeing perfect physiological
functioning. None of them can be dam-
aged without affecting the others. In a
histological comparison, the meridians
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are more primary and flexible than the
differentiated systems, and can adjust
more quickly to external forces. Differen-
tiated tissues, such as blood vessels and
nerve fibers, are more rigid due to their
pipe-like structure.

Though the meridian system itself does
not have a definite physiological struc-
ture, it creates and maintains structure, a
role it plays for the entire life of an organ-
ism. This role was made clear in the pro-
ceeding example of embryo development.
However, how does this function express
itself in the mature organism? One of the
most important functions of the mature
meridian system is the control of cellular
regeneration. Ar example of this is the
electrical properties discovered by Becker
to be active during limb regeneration in
salamanders [20]. Though limb regenera-
tion is not possibie for humans, the body
is capable of healing processes. One such

7. Directions of flow of two types of chi
described in the Neijing (The Yellow
Emperor’s Classic of Medicine), Accord-
ing to the Neijing, meridian chi (solid
lines) flows along all of the twelve regu-
lar meridians, from distal points toward
the body. Subtle nutritious chi (broken
lines) flows in the same direction, along
meridians located on the outside of the
arms and the inside of the legs. The di-
rection of flow of subtle nutritious chi is
the oppasite (body to distal) in meridi-
ans that are located along the inside of
the arms or outside of the legs. Qur ex-
periments suggest that the direction of
meridian chi corresponds to the prefer-
ential direction of conductance, while
the direction of subtle nutritious chi cor-
responds with the preferential direction
of electro-magnetic wave propagation.
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process, the repair of biological structures
by the generation of cellular mass, is con-
trofled primarily by the human meridian
system. We have found that preferential
meridian direction is reversed in some
cases of disease, which is similar to the
reversal of magnetic polarity that Becker
observed in salamander leg stumps during
the regeneration process.

Conclusion

A model of electrical properties of the
skin had been the accepted scientific
standard for decades. But this model was
based entirely on mechanistic principles
and failed to explain many biological phe-
nomena, particularly those relating to acu-
puncture points and meridians, I have
developed a model which. unlike the
standard model, includes an active bio-
logical response and the fact that the elec-
tricity passes though different types of
tissue, not just skin. This model not only
explains much of acupuncture phenom-
ena, in general, but can also be used to
explain all possible EDST readings.

We foliowed the studies of electroder-
mal properties with studies of qualities
specific to meridians. We discovered that
meridians have higher conductance, faster
EMWP, and patterns of preferential direc-
ticn. Because of these factures, the merid-
ian system acts as a particularly good
network for the communication of bio-in-
formation and thus plays an essential role
in biological function. It is very interest-
ing that much of what we have learned
through our studies (in which the most
maodern equipment and methodologies
were used} is in agreement with meridian
theory dating from 100 B.C.E. and earlier.
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. Applying Quantum Interference
fo EDST Medicine Testing

ln 1945, Dr. Reinhold Voll, the inventor
of the electrodermal screening test
(EDDST. referred to in Voll’s writings as
EAV, electroacupuncture according to
Voll), discovered by accident that medi-
cine placed in contact with a patient's
body affects the readings of the elec-
trodermal screening device (EDSD). Voll
writes:

“I diagnosed one colleague as having
chronic prostatitis and advised him to take
a homeopathic preparation cali Echi-
naceas 4x. He replied that he had this
medication in his office and went to get it.
When he returned with the bottle of Echi-
naceae in his hand, I tested the prostate
measurement point again and made the
discovery that the point reading which
previously was up to 90 had decreased to
64, which was an enormous improvement
of the prostate value. I had the colleague
put the bottle aside and the previous meas-
urement value returned. After holding the
medication in his hand the measurement
value want down to 64 again. and this
pattern repeated itself as often as desired”
[13.

Dr. Voll studied this phenomenon and
found it to be consistent in all of his pa-
tients, thus allowing him to develop elec-
trodermal medicine testing [1-3]. Many
clinical tests have been done to support
medicine testing [4,5], and 2 variety of
related applications have been developed
for both diagnosis and treatment [6-0].
These will be discussed in detail in the
fourth article in this series by Tsuei, Lam,
and Chou. 1 have researched medicine
testing and have come to the belief that the
mechanism involved is quantum me-
chanical quasi phase matching. My pre-
vious article in this series addresses the
bio-energetic aspects of the meridian sys-
iem. This present article addresses the bio-
informational aspects of the meridian
system. The following will concentrate on
the mechanism behind EDST medicine
testing, though 1 believe this mechanism
to be present in: a1l meridians. Both tradi-
tonal theory and my work suggest that
this type of biological communication is
the very “purpose” of the meridian sys-
tem.
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Ithas long been suggested that biologi-
cal self-regulation is not the result of the
function of the nervous system and bio-
chemistry alone and that an additional
bic-information mechanism must exist
Important work in this area has been done
by Fritz-Albert Popp and his associates
[10-11]. The main area of disagreement
between their theories and mine is the
exact nature of the physical mechanism.
Popp sees bio-photon emission as the re-
sult of delocalized coherent electromag-
netic fields within the tissue, while my
theory concerns the localized coherent
quantam states within tissues or organs.
The information itself is expressed
through these quantum states. The quan-
tum states trigger various process, includ-
ing bio-photon emission and reception,
which in turn triggers other reactions
within the body. Bio-photon emission is
critical to the communication process. and
the process can be monitored by way of
bio-photon emission, but communication
by way of quantum states is primary.

In modern electrical systems, such as
compitter technology, energy is used to
carry information. Theoretically they are
separable, but in a practical sense this is
not possible. In the human body. informa-
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tion is carried along the body's “wiring,”
with includes both the meridian and nerv-
ous systems. In the case of the meridian
system, one could argue that the informa-
tion contained in meridian energy is pri-
mary and the energy itself is secondary,
but this 1s moot. They are inextricably
linked, though they can be analyzed sepa-
rately by means of their expression. For
example, in the EDST, the initial reading
is primarily an expression: of energy, while
the indicator drop (I} and its manipula-
tion through medicine testing is primarily
an expression of bio-information.

Phase Modulation of Electron
Waves and the Electromugnetic
Potentials of Matter

The chemical and physical properties
of matter are nothing but the features of
electron populaticns around their compo-
nent nuclei. However, the distribution of
electrons will result in characteristic po-
tential space surrounding matter with a
more or less specific range. All electron

populations are dynamic, not static. The

oscillatory behavior of electrons is a basic
characteristic of matter and is the result of
their continuous interactions with the mat-
ter that surrounds them. Therefore, the
corresponding potential of & given type of
matter oscillates according to the atomic
characteristics of its components. Accord-
ing to quantum mechanics, even if the
spacial derivative of this potential has no
effect on electromagnetic fields, the elec-
tromagnetic potential is still significant to
the guantum states of all systems in a
given space.

As long as an electron wave continues
to pass through the potential space of mat-
ter, it will experience an action 8¢}, which
in principle can be calculated using the
following integral:

Sty=e[(Vd'~Asdr)

The potential space consists of scalar

part. V. and vector part, 4.
According to quantum mechanical sig-
nificance of gauge transformation, an
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electron wave in such a potential space is
transformed by a phase shift:

expiiS(1)/ k] )

In the above, i is the imaginary unit and
h is Planck's constant A divided by 2m.
When a beam of electron waves passes
through the potential space of matter, the
beam will be phase modulated. Therefore,
this beam dynamically carries charac-
teristic information of the matter in its
shifted phase.

The beam-like electron wave traveling
along an EDS circuit, including the effect
of matter placed within a circuit (i.e.,
medicine testing) can now be expressed
as:

o, (F.0)=M(Frexplif (F]  (3)

M(F) is a real amplitude determined by
the driving voltage of the circuit, and
8,(r.1) is the phase of the modulated
electron beam. The time dependence of
the phase is determined by the sample of
matter in the circuit, i.e., the medicine
being tested.

Organ and Tissue Condition

All physiological and pathological
phenomena can in some manner be
viewed as an expression of characteristic
distributions of resident electrons over
any volume of organ or tissue mass. These
distributions oscillate and evolve accord-
ing to life processes and environmental
interactions. Within the limited time inter-
val used in the EDST. it is reasonable to
assume that such electron distributions
will change appreciably at some poing, 7.
The oscillating distribution of electrons at
7 can now be expressed using a state
function:
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@, (7.0) = B(F)expli6,(r.0)]  (4)

B(7) is area) amplitude and 8,(¥,7) is its
corresponding phase function.

This expression can be used to denote
normal or abnormal physiclogical states
of the human body, i.e., it can describe a
state of health or of disease. When it de-
notes health, the electron distribution over
the organ or tissue is correct. In an un-
healthy state, the distribution is physi-
ologically wrong. When the strength of
the improper electron distribution is
greater than the intrinsic tolerance of a
human body, one begins to feel uncom-
fortable or ill. Tf the strength of the im-
proper electron distribution is weaker than
bodily tolerance, then one would still feel
fine and may have no evident symptoms.

Quantum Interference
and Medicine Testing
When a medicine sample is put on the
meta! plate of the EDS circuit, the electron
waves passing through the plate will be
phase modulated. When these waves later
pass through the patieni’s body, a given
signal is transported to the proper organ or
tissue by resonant absorption. The signal
waves mix with local electron waves resi-
dent in organs or tissues according to the
principle of superposition. The resulting
wave is:

W(F.0) =@, +@, = Bexp(if,)+ Mexp(i8, )

L

(5)

According to quantum mechanics, the
probability density of electrons existing in
such a state is related to the intensity of
Y(r,1). However, the intensity is propor-
tional to the time average of the absolute
square of resultant wave W(r.1), i.e:

(W)= B+ 7+ ZBM% fcos(e,, -9, )dr

M

(6)
where T is the test duration. The last term
of the above equation is the interaction of
electron waves entering and already exist-
ing within the body.

The phase difference,
8,(r,s}--0, (¥,1).can now be divided into
time dependent and independent parts:

8,(r.n-6,(F.)=00 1+8(F) (7

In order to obtain a non-vanishing in-
teraction term for Eq. 6, it is clear that the
time dependent part of phase difference
©(F.ry must tend to zero.
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Under this requirement, Eq. 6 becomes
roughiy:

(") = B* + M* +2BM cos8(F) ®

If the constant phase difference 8(F) is
zero, then Eq. 8 can be rewritien:
(W)= B+ 1) > B ©

This is the result of constructive inter-
ference. In this case, the body electron
distribution wave ¢, (7,1) is enhanced by
phase modulated electron wave o, (r.¢).

If the phase constant 8(7) is equal to =,
then Eq. 8 will become:

()= (B- M) < B* (10)
which is an expression of destructive in-
terference. The body electron distribution
wave ¢,{F,r} is now depressed by the
phase modulated wave ¢, (7,1).

Diugnosis and Treatment

The condition @(F,r) = 0 for the inter-
action term in Eq, 6 means that both the
phase-modulated electron waves emitted
by the EDSD and the electron-distribution
waves existing within the body must have
similar and approximately equal phase
spectra, excluding their DC components.
(It is very possible that this relationship is
the scientific basis for the similarity prin-
ciple in homeopathy, though that is a com-
plicated matter that must be discussed
separately.) In other words, what we have
here is quasi phase-matching between
these two electron wave groups. In prac-
tice, it is impossible to find a medicine
which has a phase characteristic spectrum
identical to that of the disease. Only simi-
lar ones can be found for treatment of a
disease. This principle hoids true for all
types of medicine, including traditional,
herbal, and allopathic.

Constructive interference results in the
enhancement of body wave ¢, (F,r) by the
phase modulated electron beam ¢, (7.1},
while destructive interference depresses
it. If the physiological state of the body is
acceptable, constructive interference is a
supplement mechanism and destructive
interference is one of reduction. On the
other hand, if the state of the body is
pathological, the condition will be inten-
sified by constructive interference (Eq. 9)
or weakened by destructive interference
(Eq. 10). Both kinds of interference can be
¢mployed in diagnosis and treatment. For
ovample, samples of bacteria or virus that
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have been treated to reverse there signals
are commonly used in the EDST. When a
point with an indicator drop is located, the
pointis retested with various such samples
placed on the medicine testing plate. If
bacteria sample X improves the reading,
itis very possible that the patient is suffer-
ing from a condition caused by or marked
by the presence of bacteria X. One could
then test various possible antibiotics to
find the one that best improves the point
reading. It is also possible to test the anti-
biotic against other points to test for pos-
sible side effects. For example, in most
cases, antibiotics will cause a drop on
some points associated with the digestive
track because of their effect on the “good
bacteria” needed for proper digestion,
Disease can be treated quite well by
using the signals of the material collected
from the body. The reason is that the sig-
nal from such a sampie is very similar,
perhaps even identical, to the signal of the
disease present in the patient. A theoreti-
cal treatment for cancer is a good example
of this (this method has yet to be thor-
oughly tested; I use it here as an example
only). A sample of the cancer tissue is
taken and it’s signal is inverted. The in-
verted signal is administered to the patient
by way of a small DC current, similar to
that emitted by the EDSD. This current
can be administered directly to the site of
the cancer, to the cancer site by way of the
meridian system, or to the entire body by
way of hand-held electrodes. The results
should be similar, no matter how the DC
current is administered. The inverted sig-
nal will conflict with the cancer’s signal
{quantum interference, Eq. 10), either di-
minishing or removing the signal. This
might have a negative effect on the cancer
cells, either killing them or slowing their
growth. At the very least, it should im-

Both _c_olistructiyf: and
: dé:s:truétive
intefférence can be
employed in diagnosis

and treatmeint

prove the patient’s feeling of well being
because the treatment countereffects a
large portion of the cancer’s effect on the
rest of the body, hopefuily also strength-
ening the body’s natural defense and re-
pair systems.

Conclusion

Both traditional meridian theory and
modern applications such as the EDST
demonstrate an essential link between
bio-information and meridian phenom-
ena. From the theoretical and clinical
work thus far performed by many re-
searchers, it is clear that meridians and
bio-information are essential clements of
the functioning of the human body. There
are many possible clinical applications of
the human meridian system and the
bady’s bio-informational processes, in-
cluding differential diagnosis and therapy
to individual patients which is practicable,
systematic, and effective, even in the case
of complex, multi-faceted medical condi-
tions.

Although this article is almost entirely
theoretical, it is in complete agreement

with and helps illumirate numerous clini-
cal studies (see the following article in the
series by Tsuei, Lam, and Chou). It is my
hope that because of this agreement be-
tween theory and practice, we are much
closer to realizing a broad scientific ac-
ceptance of all facets of the meridian the-
ory and the EDST, including medicine
testing.
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V. Clinical Applications

of the EDST

With an investigation of the organ-meridian relationship

he basic facts regarding the electroder-

mal qualities of acupuncture points
have been adeguately described and
proven by Becker, etal. [1], Chen [preced-
ing articles}, and others. The facet of tra-
ditional acupuncture theory most in need
of clarification is the relationship between
the meridians and internal organs, i.e.,
proof that internal organs and systems
{both their structure and function) are the
primary scurce of the energy present in
meridians and acupuncture points.

Many clinical studies of acupuncture
treatment have shown the possibility of
such a connection, However, it is ex-
tremely hard to definitively prove this
peint in studies of the efficacy of treat-
ment because there are too many con-
founding factors. There may be one of
many factors or a combination of factors
responsible for the success of the treat-
ment being observed. Besides, if the goal
of a study is to demonstrate therapeutic
effectiveness, the exact nature of the
mechanism of action is often not consid-
ered tmportant. In an excellent review ar-
ticle by Jobst [2] on acupuncture treatment
of pulmonary disease, the importance of
study design and the definition of effec-
tiveness are discussed in detail. The fol-
lowing is said in regard to study blinding
and its effect on results: “These issues are
only of paramount importance if the spe-
cific effects of acupuncture are to be re-
searched. They are not as important if the
efficacy of acupuncture as an interven-
tion, inducing its capacity to mobilize the
placebo or ‘self-healing’ response, on the
outcome of measures of breathlessness is
the subject of inguiry.”

For acupuncture and the electrodermal
screening test (EDST) to become accepted
medical procedures, their mechanisms of
action must first be thoroughly studied
and at least partially accepted: and an es-
sential part of the mechanism of action is
the organ/meridian relationship. Clinical
trials of the EDST can not completely
prove this connection. But they do bring
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us much closer, hopefully to the point that
the scientific and medical communities
are adequately convinced that a definite
form of relationship exists. We have found
that results from standard testing proce-
dure are similar to results of skin-level
measurements of electrical properties of
acupuncture points, and that changes in
measurements can be predicted based on
traditional organ/meridian relationships.
This is an extremely important point,
which can not be emphasized enough.
This consistent retationship demonstrates
a link between organs and meridians,
Hopefully, someday soon, we will be able
0 measure guantifiably meridian energy
on the inside of the body at the source
organ, on the surface of the body, and
along all of the interconnecting tracts of
the meridian system. Only then will it be
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possible to definitively prove the or-
gan/meridian connection.

Advantages ond Challenges
of Clinical Studies

Basic scientific medical research usu-
ally emphasizes in vitro and in vivo analy-
sis of the chemical composition of a
reagent or the body’s physiological re-
sponse tO a reagent or process. For most
medical products and procedures, issues
of the mechanism of action are addressed
during the basic research phase. Today,
basic research alone is not enough for a
medical product or process to be accepted
by the medical community. Applied re-
search, in particular well-designed clini-
cal trials, is the only convincing way to
establish the efficacy of a drug or proce-
dure. This is also true of the EDST and the
electrodermal screening device (EDSD)
and system (EDSS), but here we also have
the extra burden of questions regarding
the mechanism of action, which have not
been resolved in basic research,

Fundamental clinical trial procedures
must be followed in studying the effec-
tiveness of any new modalities. They must
be compared to conventional, established
modalities, even though this is extremely
difficult in the case of acupuncture related
meodalities. Since the presence and move-
ment of meridian energy is not expressed
chemically, it is impossible to monitor
guantitatively or qualitatively using
standard chemical-based testing proce-
dures. For this reason, researchers such as
Jobst had to be content with the study of
the therapeutic effect on the patient, some-
thing which often can be confirmed using
physiological measurements.

There are other difficulties specific to
EDST research. Since the purpose of
EDST measurements is to record vital
phenomena in real time, the measure-
ments need to be taken within a specific
range of hours during the day. For exam-
ple, in a study, readings might be taken
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bution of initial readings at the left allergy measurement point (AL-cmp-L) in Chin
values (1 Chin value = 0.5 standard EDST value).

over the course of months, but all readings
must be taken between 11 AM and 1 PM.
Due to the large number of variables, a
large sample size is preferable, usually
requiring highly-selected swudy popula-
tions. A typical study group might be the
patients at a large hospital or in a commu-
nity with well-organized public health
services, where records are maintained
and standardized. In order to establish a
uniform base-line, much time and effort
must be spent coliecting and reading all
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varieties of personal and health data of the
study population, much more so than in
standard clinicat trials.

The EDSDs presently available are all
manually operated. The technique is not
difficult, though training and practice are
required. It is our experience that a tech-
nician must have at Jeast three months of
hands-on experience before he is compe-
tent enough to participate in clinical stud-
ies. The tester and subject sit across from
each other and make some physical con-
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tact during testing. There is thus an inter-
mingling of the magnetic fields that ema-
nate from their bodies. It is possible that

there are interactions on that level which .

could effect results; a possible confound-
ing factorto consider during data analysis.
There are EDSD models currently avail-
able that have electrodes that are affixed
to the body, so that no direct examiner
participation is required while the reading
is taken. We tested various such, but they
are stilt less effective than manual EDSDs.
Hopefully, future developments in the de-
vice and testing procedure will address
such limitations,

A requirement of all scientific proce-
dures is reproducibility. In the EDST, re-
producibility can be a problem because
the target of the measurement, the merid-

“ian system, is extremely dynamic and

complex. The more sensitive the device,
the more inconsistent the readings. Fur-
thermore, a healthy person’s meridian
system is more flexible and is able to
adjust to the environment more quickly.
At the moment of testing, this environ-
ment includes the DC stimulus created by
the EDST. Because of this flexibility. a
healthy person’s readings may be less re-
producible than an ill person’s. In clinical
studies, all of these factors have a pro-
found impact on data collection and analy-
sis.

Other aspects of our clinical trials are
common to all such trials. For each study
group, a definite diagnosis is made using
internationally accepted parameters, such
as blood pressure for hypertension and
blood sugar ievel for diabetes mellitus. A
complete biochemical profile is usually
obtained at the same time to rule out other
medical problems. Similar data are col-
lected for both the study and control
groups. All clinical trials require a great
deal of human labor and other resources,
making them extremely expensive. This
problem is compounded in our case be-
cause research in alternative medicine is,
in general, grossly under funded.

Ethics are another critical issue for all
ctinical studies. For treatment studies, it is
usually necessary to withhold other treat-
ments or continue traditional ones. The
control group might receive ineffective or
no treatment at all. which could cause
discomfort or much worse. In our studies,
the EDST is often used in conjunction
with alternative practices such as acu-
puncture, Chinese herbal remedies, or ho-
meopathic remedies. Both the device and
the treatments are noq-standard and some
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Table 1: Glossary of Measurement Points

Abbreviation Name Location
AL-cmp-L Aliergy CMP lefthand *
AL-cmp-R Allergy CMP right hand *
Al-le-L Vascular sclerosis left hand *
AL-1¢-R Vascular scierosis right hand *
AR-emp-L Joints CMP left foot
AR-emp-R Joints CMP right foot
Bl-cmp-L Urinary bladder CMP left foot
BlL-cmp-R Urinary bladder CMP right foot
Cl-emp-L Circulatien CMP left hand *
Cl-cmp-R Circulation CMP right hand *
Ci-7-L : Coronary vessels left hand *
Cl-7-R Coronary vessels ' fight hand *
Cl-6-L Arteries left hand *
CI-8-R Arteries right hand *
FA-cmp-L Fatty degeneration CMP left foot
FA-cmp-R Fatly degeneration CMP right foot
Fl-emp-L Fibroid degeneration CMP left foot
Fl-cmp-R Fibroid degeneration CMP right foot
GB-cmp-L Gallbladder CMP left foot
GB-cmp-R Galibladder CiP right foot
HT-cmp-L Heart CMP . left hand *
HT-emp-R Heart CMP righthand *
HT-9-L Puimonary vaive left hand ~
HT-8-R Aortic Vaive right hand *
Kl-cmp-L Kidney CMP left foot +
Kl-emp-R Kidney CMP right foot +
Kl-2a-L Renal medulla left foot
Ki-2a-R Renal medufia ' right hand *
Ll-cmp-L Large intestine CMP left hand
Li-emp-R Large Intestine CMP right hand
LU-cmp-L Lung CMP left hand
LU-cmp-R Lung CMP right hand
LV-cmp-L Liver CMP left foot
LV-cmp-R Liver CMP right foot
LY-cmp-L Lymph CMP left hand
LY-emp-R Lymph CMEP right hand
ND-cmp-L Nervous systemn (degeneration) CMP left hand +
ND-cmp-R Nervous system (degeneration) CMP right hand +
NO-la-L Autonomic nervous system right hand *
ND-ia-R. Autoromic nervous system right hand *
QD-cmp-L Organ degeneration (cellular metabolism) CMP left hand
QD-cmp-R Organ degeneration (celtuiar metabolism) CMP right hand
PA-cmp Pancreas CMP right foot +
PA-1 Function of protease formation and protein metabolism right foot +
PA-2 Function of nuclease formaton and nuclo-protein metabolism right {oot +
PA-3 : Function of carbohydrate enzymes and metabolism of carbohydrates right foot +
PA-4 Functlon of esterase and fipase and fat metabolism right faot +
St-cmp-L Small intestine CMP leit hand
Sl-cmp-R Small Intestine CMP right hand
Sl-le-L Peritoneum in the region of the duodenum I-1ll and the terminal ileium left hand +
Si-le-R Peritoneum in the region of the duodenum LII; jejunum; and ileum right hand +
SK-cmp-L Skin CMP : teft foot
SK-cmp-R Skin CMP right foot
SP-emp Spleen CMP ledt foot +
SP-3-L Spleen function of red pulp “lett foot
ST-cmp-L Stomach CMP Jeft foot
ST-cmp-R Stomach CMP right foot
TW-g¢mp-L Endocrine (Triple Warmer) CMP left hand +
Tw-cmp-R Endocring (Triple Warmer) CMP right hand +
TW-1-L Gonad and adrenal left hand +
TW-1-R Gonad and adrenal right hand +
TW-Id-L Endocring; pancreas function le#t hand
TW-1d-R Endocring; pancreas function right hand

Alt points designated CMP are cortrol measurement points and all other points are branch points, Readings at CMPs can be used to ascertain the
general bicenergetic condition of a complete system. Branch points usually olfer more specific information on one organ or function, as their names
suggest. The far right column shows the special set of cardiovascular related (%) and non-related () points used in the second hypertensicn study
[15] and one of the chikung studies [20]. The ones not marked include both cardiovascular related and nen-refated points that were not examined in

those two studies.
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Table 2: Bioenergy of healthy subjects, analysis of variance
of whole-body (quadrant) measurements

?Ic;l:;:;o?lf Mean Squares
df. HH LHF RHF FF
Gender 1 2712.57 1455.9* 1838.87 2629
Age 2 3026.1 2931.7* 3187.9* 3379.97
Tester 2 666.0 1962.9 1243.5* 78
Residual 458 238.2 160.5 17356 - 191.2
“Highly significant (p<0.01}

Table 3: Bioenergy of healthy subjects, least-squares means and
standard errors of whole-body measurements, Chin values
{1 Chin values 0.5 standard EDST value).

HH LHF RHF FF
Gender
Males 168.39+0.87 158.99:0.71 157.24:0.74 170.67+0.78
Females 277144 154.87+£1.18 52.62+1.23 1688.93+1.29
Age
Young 170.38+1.49 162.68+1.22 160.84£1.27 175.55+1.33
Middle 166.81+0.99 156.00+0.81 154.2620.84 170.01£0.88
Old 159.54x1.66 152.10+1.36 149.66+1.41 163.85+1.49
Tester
163.65+1.35 160.861.11 155.72+1.15 168.92:1.21
B 165.28+1.31 153.70£1.08 151.8441.12 169.55+1.18
C 167.80+1.29 156.22+1.06 157.24£1.10 169.94+1.18

B Tabie 4: Bioenergy of healthy subjects, analysis of
variance of point measurements
Source of
Variation Mean Squares
d.f. RLlcmp RAcmp LAcmp RPcmp LSemp

Gender 1 0.6 667.5 862.3 45 1437.6
Age 2 461.1 667.5 1542.9 793.8 643.5
Tester -2 1841.6+ 485.3 1330.3 1352.0* 5003.5*
Residual 458 478.3 459.0 524.1 613.1 644.1
*Highly significant {p<0.01), vSignificant (p<0.05)

risk might be involved, so finding study
participants can be extremely difficuit.

In case-control studies, data from
healthy and sick individuals are analyzed
and compared. increasing the possible ac-
curacy of EDST readings in describing
actual conditions. With the EDST, this
type of analysis is needed because there
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are many variables involved in interpreta-
tion of readings. For example, no measur-
ment decrease at a specific organ-related
point means, theoretically, that the organ
probably is healthy, but this is not certain.
All we really “know” from this finding is
that the structure and function of the sys-
tems tested are balanced at the time of the
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measurement. In most cases, an indicator
drop (ID) of less than two points might be
due to either a minor condition or a tech-
nical error. This ID may be negligible, but
depends on the system being measured as
weill as the suspected condition. An ID of
more than two points may imply a me-
dium to major problem. One attempts to
clarify such findings by noting the speed
and extent of the ID and by medicine
testing. There will always be an amount of
“art” involved in the process, if only be-
canse of the complexity of the full-body
system being measured. However,
through much proper research, it is possi-
ble to continually structure and stand-
ardize the EDST.

There are some elements of clinical
study structure that work in our favor,
particularly because ours are studies of a
screening process, not a therapy. Unlike
the studies of acupuncture therapeutics
described by Jobst, studies of screening
effectiveness allows the easy comparison
of different study populations and the test-
ing of multiple, control-selected points
and meridians, which reduces confound-
ing factors.

The twin Foundations for East-West
Medicine were established in 1989,
though a number of people, particularly
Julia Tsuei and Fred Lam, have cooper-
ated in traditional Chinese medicine re-
search projects for many years previously.
The foundations are located in Honolulu,
Hawaii and Taipei, Taiwan. We have done
cooperative research with two major uni-
versities: the University of Hawaii (John
A. Burns School of Medicine, Center for
East-West Medicine Project) in Honolulu
and National Yang-Ming University
School of Medicine in Taipei. To date, we
have completed over 20 studies on bio-en-
ergy and the EDSS. These studies offer
proof of a significant co-relationship be-
tween meridians and organs and demon-
strate that knowledge of this connection
has practical implications. These are not
the only clinical studies of electrodermal
diagnostics, but they constitute the largest
body of data on this subject collected by
one research group. Other interesting
studies include cancer detection using
EAV [3) and the Ryodoraku technique
[4].

Our research, which began in 1982,
was designed in accordance with the ac-
cepted steps for scientific approval. Due
10 its complexity. all research planning
was done with the assistance of experts in
clinica} study design. These experts in-
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cluded Elisa T. Lee, a former member of
the Committee of Clinical Trials of the
United States National Institutes of
Health. She has written on the challenges
of conducting research of traditional
medicine according to modern scientific
standards, and we have followed her sug-
gested protocol structure [$]. Not only did
we demonstrate the safety and efficacy of
a new medical device, we also demon-
strated the efficacy of a complicated test-
ing procedure.

Overview of Our Research

We began with two observational stud-
ies (both available in English) designed to
establish the untested impression that
EDST diagnostic resuits matched those of
standard diagnostic tests. In the first study.
1 clinical cases treated in a family prac-
titioner’s office were observed, including
peptic ulcer, appendicitis, chronic chorea,
and cancer of the colon. breast, and uterus.
In every case, readings taken with the
EDSD matched standard diagnostic tests
[6]. This study was essentially justa set of
case finding reports. but the results were
very convincing and we decided to pro-
ceed.

We had heard from many practitioners
that the EDSD was particularly useful to
determine the causes of allergies. In the
second study, allergic symptoms in 30
volunteers were analyzed using 5 standard
diagnostic methods (history, skin test,
RAST. IgE tests, and food rechallenge)
along with the EDST. EDST results cor-
related strongly with the results of the
other five, particularly the food rechal-
lenge test, which is considered by aller-
gists to be the most reliable method of
testing for food allergies [7].

The observational studies were fol-
lowed with a series of descriptive studies
(total of seven, with two currently avail-
able in English). This series included theo-
retical studies, studies designed to refine
the EDST and standardize the EDSD, and
studies designed to demonstrate the
EDSD’s general effectiveness as a diag-
nostic tool. During this phase of research,
16 different devices with electrodermal
screening capabilities were used and their
electronic specifics compared [8]. The
following parameters were noted: meter
scale units, battery voltage. current (mi-
cro-amps. full scale), 100kilo-ohm phan-
tom-load meter units, mid-scale
kito-ohms. ID at 80% phantom load. and
rise time to full scale. These data clarify
which devices would generate equivaient
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screening device
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data, allowing researchers to analyze and
compare rtesults from different studies,
Such standardization is necessary for
proper EDSD research and device devel-
opment.

In 1987, the first in a continuing series
of comparative/descriptive studies was
completed (total of six, two currently
available in English). In these studies, the
bia-energy of varying population groups
was analyzed, such as those exposed or
not exposed to dangerous materials such
as pesticides at the workplace [9], those
who had or had not received metal dental
fillings [10], and those who did or did not
perform a specific activity (such as

chikung, see below). These studies were
followed by major clinical research pro-
jects on electrodermal screening for dia-
betes mellitus and hypertension (also
discussed below).

The study of the effect of metal dental
fillings involved 160 subjects [10]. Statis-
tically significant relationships were
found that suggest (a) a relationship be-
tween the major meridians and galvanic
resistance of the teeth and (b) a substantial
negative effect of dental fillings on dental
galvanic properties, which by extension
can effect the primary meridian associated
with that tooth and other parts of the body
associated with that meridian. For exam-
ple, we found a statistically significant
relationship between metal fillings in any
of the third molars and problems in the
small intestines and the heart. In this
study, diagnosis was done using both
standard Western and traditional Chinese
procedures.

In the study of pesticide exposure [9]
there were atotal of 120 subjects, employ-
ees at a factory that produced organo
phosphate (DDVP). Of these, 60 were
workers who came in regular contact with
DDVP and its components. The 60 control
subjects were office workers who did not
come in direct contact with the finished
product or the materials used. The 40 con-
tro] measurement points (points that show
the general condition of an organ or sys-

Table 5: Hypertension screening, 7 groupings of points.
Group Left Ventricle Mass Systolic Pressure Diastolic Pressure
1 0.097" 0.013 0.034
2 0.041 0.078" 0.072*
3 0.0591 0.016 0.021
4 0.044 0.007 0.028
5 0.001 0.001 0.005
6 0.000 0.010 0.030"
7 0.006 0.003t 0.022*
11D 0.049 0.108" G.107*
21D 0.035 0.048 0.023
31D 0.041 0.038 0.042
41D 0.018 0.023 0.019
510 0.008 0.003 0.007
61D 0.003 0.008 0.002
71D 0.004 0.017 ! 0.007

; Regression analysis B2 values.

i *Highiy significant (p<0.01), ¢Significant (p<0.08)
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Table 6: The positive effect of chikung meditation
(16-person chikung study)

Measurement Point Positive Sign Rank Probability > ISI
Ly-cmp-L. 90.0 0.0260
Ly-cmp-R 28.0 0.0184
Lu-cmp-L 118.0 0.0040
Lu-cmp-R 104.0 0.0202
LI-erp-L 108.0 0.6070
Ll-emp-R 126.0 0.0010
Ci-cmp-R 70.0 0.0244
Al-cmp-L 111.0 0.0113
AlL-cmp-R 86.5 0.0410
Or-cmp-L 70.0 0.0258
St-cmp-L 96.5 0.0203
Sl-cmp-R 91.0 0.0202
Sp-cmp-L 89.5 0.0284
Sp-cmp-R 115.0 0.0022
Lv-cmp-R 119.0 0.0030
BL-cmp-L 124.5 0.0020
BL-crp-R 121.0 0.0014
Wilcoxon sign rank test of the difference between ID values measured before and
after 30 minutes of chikung meditation (statistically significant 17 of 40 control
measurement points). In case of a tie, the following adjustment was made:
EH(V,') = NN H); d(d +D » where N: sample size
Varu(V'y= %[N(N+ DEN+D-d,(d,+D)(2d, +1)}- %ggl[(d,)(d,- -Id. +1)],

where do: difference among number

tem) were tested with the EDST, Readings
from seven points showed a statistically
significant correspondence (P 0.05) sepa-
rating study and control groups. In gen-
eral, measurements from people in the
study group had a higher initial reading
and a larger indicator drop at those seven
points. Readings from the same seven
points also corresponded with blood
ACHE (acetyl cholinesterase) levels. This
was also statistically significant (P 0.05).
particutarty for readings from the right
nervous system point (ND-cmp-R. P
0.01},

Healthy Subjects Study
The most important of the observa-
tional studies was one in which the bio-en-
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ergy of 483 healthy subjects was meas-
ured and analyzed. The body of data that
was created is extremely important for a
number or reasons. We can now more
clearly define norms for EDST measure-
ments including acceptable ranges for in-
consistency and natural variations. The
data also taught us much about human
bio-energy in general. Twa reports have
been written on this study, one based on
the initial readings data [11], and one
which emphasizes indicator drop (ID) val-
ues but also compares this to initial read-
ings [unpublished, Zhao Z. Tsuei JJ, Lam
Jr F: Swdy of Bioenergy in Healthy Sub-
jects. Analysis of Indicator Drop Values,
1990]. The two studies are in agreement
in all major points despite using different
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measurement parameters, which is further
proof of the consistency of human bio-en-
ergetic properties, in general. Both studies
analyzed reading distributions, which is
particularly important for determining
measurement norms. (Figs. 1-4)

The data were analyzed statistically
according to age and sex to determine, in
general, what effect these two parameters
have on bio-energy, Quadrant measure-
ments (hand to hand, foot to foot, right
hand to foot, and left hand to foot) were
found to be related to age and sex, though
individual peint measurements showed no
such relationship. Younger males gener-
ally had the highest quadrant readings, but
quadrant readings were found to decrease
steadily with age for males. Quadrant
readings for females were more consistent
for all age groups. (Tables 1-3)

The difference between whole-body
{(quadrant) measurements and point meas-
urements is an important topic that is dis-
cussed in both articles. Quadrant
measurements measure general biological
energy levels, which could conceivably
vary among. age groups and sexes. Point
measurements represent the energy and
balance of an individual organ or system
at the time of measurement. There appears
to be a basic difference between the two
types of energy being measured, i.e., dif-
ferent levels of the body’s energy are be-
ing measured. Zhou. et al.. noted that 1D
values in whole-body measurements were
significantly lower (average 0.61 to 1.48)
than those found during acupuncture point
readings (average 6.60 to 7.69).

It became clear 10 us during this study
that the presence of individual testers can
have an effect on readings, and that this
must be treated as a possible confounding
factor. As mentioned above, the magnetic
fields of the subject and technician often
intermingle during a measurement and the
learned technique is important, but there
are other ways in which the presence of
the techniciarn can effect the readings.
There were three technicians participating
in the healthy subjects study, and one of
them had a statistically significant nega-
tive effect on the readings taken on males
but not females. As we were analyzing the
data, still blinded to the identity of the
technicians, one of us joked that it must be
an attractive female. We later found out
that the technicians were all female and
that the one in question was much more
attractive than the others. This finding
suggests that physical attraction also ef-
fects bioenergy. though much more re-
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3. Bioenergy in healthy subjects, quadrant ID values. The frequency distribution of
ID values for left hand-foot quadrant measurements in Chin values (1 Chin value ~

0.5 standard EDST value).

search is needed before anything defini-
tive can be said, More important, it is an
example of possible confounding factors
specific to this type of research.

Dichetes Mellitus Case
Control Studies

We have completed four case control
studies. two of diabetes mellitus {DM) and
two of hypertension (see below). These
two conditions were chosen because both
have strict, universally accepted World
Health Organization {WHQ) criteria. All
four studies clearly show that by measur-
ing the electrical resistance of a few spe-
cific points on the skin, it is possible to
differentiate normat from abnormal func-
tion of internal organs and systems.

The first study was done in Honolulu
in 1987 with a total of 55 DM cases and
95 people in the control group {12]. The
diabetics generally had lower quadrant
measurement values (hand/foot measure-
ments p 0.01}, but point measureéments
proved more useful in screening for DM.
Ten poinis were chosen for study because
of their possible association with diabetes
according to traditional acupuncture the-
ory or the theories of Reinhold Voll. There
was a highly statistically significant dif-
ference {p 0.01) between the ID values of
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diabetics and non-diabetics for all ten
points. The mean ID values for diabetics
for the points TW-1d-L. and TW-1d-R,
respectively were 7.4 and 8.2 times that of
the control group. The ID at PA-3 (which
was identified by Voll as the carbohydrate
metabolism point) was the most signifi-
cant of all. (Refer to Table 1 for a listing
of all specific points mentioned through-
out this article.)

Statistical analysis of all readings was
done to determine which were particularly
effected by DM. Nine readings were iso-
lated (initial reading for PA-2 and PA-3;
ID values for PA-2, PA-3, OD-cmp-R,
OD-cmp-L, PA-cmp, TW-1d-L, and TW-
1d-R) and used to create a discriminant
function to screen for DM. All study sub-
jects and control group members were
screened very successfully (+93% agree-
ment with standard diagnostic proce-
dures).

The second study was done in 1988-89
with diabetic patients (total 50) and
healthy people coming for standard physi-
cal checkups {total 30) at Veterans Gen-
eral Hospital. Taipei [13]. This timne,
measurements were taken ai the 4 quad-
rants, all 40 control measurement points,
and 4 branch peints (PA-3. SP-3. TW-1d-
L. and TW-1d-R). Once again, it was
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found that quadrant measurements were
lower and point measurement ID values
larger among those with DM. Using the
Wilcoxon sign rank test and logistic re-
gression analysis, the following three ID
values were found to be the most signifi-
cant in DM: PA-3, ND-cmp-L, and LV-
cmp-L. {Kappa vaiue = 0.3409, p =
0.0006). Screening done using these three
values resulted in sensitivity of 59.1%,
specificity 75%, positive predictability
0.703, and negative predictability 0.647.

Two Hypertension Cuse
Control Studies

We have completed two studies of
electrodermal screening for hypertension,
onein 1992 [14] and onein 1955 [13]. The
results were similar, though the following
discussion will center on the second study,
in which we did more thorough statistical
analysis. Participants totaled 336, age
range 20-83, 171 normal-tensive and 163
hypertensive. Measurement points were
selected based on either traditional merid-
ian theory or Voll's theories, Forty control
points and sixteen branch peints were
measured on each individual. Of the total
of 56 points, 18 represented cardiovascu-
lar function and 38 measured the general
condition of organs or systems not part of
the cardiovascular system (Table 1). The
non-cardiovascular points were measured
because hypertension is a systemic condi-
tion, which most likely would have an
effect on various body organs and sys-
tems.

Through factor analysis and regression
analysis it was possible to divide the 56
points into 7 groups. according to the re-
lationship between the readings and hy-
pertension:

1.'Major points on the two hands ex-
cept left lung and left large intestine

2. Branch points on the hands

3. 11 secondary points on the feet

4. 9 major measuring points on the feet

5. left lung and left large intestine

6. 2 foot branch points

7. Coronary measuring points on both
hands

Groups 3-5 were all non-cardiovascu-
lar, groups 6 and 7 were cardiovascular,
and groups 1 and 2 included both cardio-
vascular and non-cardiovascular related
points. In these statisticallv-based group-
ings. both foot and hand points were sepa-
rated from each other. as were control and
branch points.

We then compared the data from all

~seven groups with standard medical meas-
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urements (ultrasound heart mass measure-
ments and systolic and diastolic blood
pressures), Group 1’s initial reading cor-
related with left ventricular mass, and ID
value related to both systolic and diastolic
blood pressure. For group 2, the sighifi-
cant relationships were between the initial
reading and systolic and diastolic pres-
sures. Group 3’s initial reading related to
left ventricular mass. The initial reading
of group 6's points related to diastolic
pressure. Group 7's initial reading related
to diastolic pressure, but the drop rate
related to systolic pressure (Table 5). The
nature of the groupings and their relation-
ships with data from standard diagnostic
procedures are good examples of the co-
herency of the meridian system.
Discriminant analysis was used to de-
termine if the seven groupings could be
used to successfully screen for hyperten-
sion and its various effects. To separate
normal from hypertensive cases, the most
useful measurements were group 1’s ID
values and group 2’s initial readings. To
differentiate borderline hypertensive from
normal, the most useful measurements
were different: the initial readings of
groups 2 & 7 and the ID values of groups
1-5 & 7. Most standard diagnostic tests for
hypertension were related to groups 6 and
7, which are mostly cardiovascular re-
lated, but these are also mixed with some
non-related points. There is a very good
reason for this. These relationships are
exainples of those between the various
organs and systems. For example, group 6
includes the left & right renal points, and
it is not at all surprising that hypertension
would have an effect on renal function.

Chikung Stdies

Like acupuncture, the ancient practice
of chikung (also spelled gigong) medita-
tion 15 also based on meridian theory.
Chikung meditation is usually done sitting
still with “regulation” {a relaxed concen-
tration on) of breath. This practice suppos-
edly improves the circulation of both
blood and chi energy. Intermediate prac-
titioners of chikung begin to learn how to
consciously moniior the flow of chi
through their bodies. Advanced practitio-
ners can control the flow of chi within
their bodies. Very advanced practitioners
and masters can emit chi that can be meas-
ured by some scientific devices. Emitted
chi is said to have curative powers and can
be used therapeutically,

We have had numerous clinical expe-
riences involving the EDSD and chikung
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masters and practitioners. Many masters
are able to effect the readings of a sick
person by emitting chi toward them during
the test. In effect, they are using their own
chi to affect the chi of the patient and
improve the patient’s reading, at least
temporarily. We also suggest chikung
meditation to many of our patients and
often see a definite improvement after
they have practiced for a period of time.
Data for a study of this phenomenon is stiil
being collected, but we feel very safe at
this time in asserting that there is a con-
nection between chikung, the meridian
systerm, and the energy measured with the
EDSD. Chikung practice seems to
strengthen and increase the body’s ener-
getic properties. Chikung practitioners
make particularly good subjects for bioen-
ergetics research. We believe that scien-
tific validation of chikung and emitted chi
are valuable for many reasons, including
the fact that this is another expression of
meridian energy and constitutes pait of
their proof.

A series of studies have been con-
ducted attempting to define betier emitted
chi. Studies by Lee {16 ] and Chien, et al.
[17], have isolated infrared light as part of
the energy present in emitted chi. In both
studies, an InSb detector was used to
measure the level of infrared radiation (3
to 5 um) at the pakms of advanced chikung
practitioners. Both studies noted that two
type of emitted chi produced opposite re-
sults. “Facilitating chi” increased infrared
levels, while “inhibiting chi” reduced in-
frared levels. Chien, et al,, [17] also stud-

ied the effect of the two types of emitted
chi on human fibroblast FS-4 cells and
boar sperm. Facilitating chi increased
DNA synthesis, protein synthesis, and cell
growth in human cells, while inhibiting
chi decreased all three. In the case of boar
sperm, facilitating chi increased the respi-
ration rate 12.5-13.0%, while inhibiting
chi decreased it 45-48%. A similar study
by Hwang [18] offers photographic proof
of the negative effect inhibiting chi has on
influenza A/Taiwan/HIN1 virus repro-
duction.

We have completed two studies on the
effect of chikung meditation on EDST
measurements, The first was a study of 16
relatively advanced practitioners {age 35-
68, mean 49.6), all of whom had practiced
the Ta Mo Cheng Kung style of chikung
meditation for at least 30 minutes daily for
3 years or more [19]. Quadrant measure-
ments and zall 40 control measurement
points were measured before and after a
30 minute meditation session. All quad-
rant measurements become more evenly
distributed and all initial reading values of
specific points came closer to the standard
vatue of 50. The mean ID value of 17 of
the 40 specific points measured showed
positive significant change, i.e., became
more balanced (Table 6).

A larger comparative study was com-
pleted with a group of 72 beginning to
intermediate chikung meditation practi-
tioners {20]. Stratified randomization was
used to divided the 72 into a study group
(mean age 42) and a control group {mean
age 39). EDST measurements were taken

0t 2 3 45 6 7 8 9

1¢ 11 12 13 14 15 16 17 18 19

4. Bioenergy in heaithy subjects, specific point ID values. The frequency distribution
of ID values at the right large intestine measurement point (LI-cmp-R) in Chin val-
ues (1 Chin values = (.5 standard EDST value).
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before and after a 30 minute session, dur-
ing which the study group meditated and
the control group just sat and waited. A
total of 34 acupuncture points were meas-
ured on each individual, including 18 be-
lieved related to cardiovascular function
and 16 believed to represent most other
body functions. (The same points as used
in the hypertension study, Table 1.) Meas-
urement readings, in particular skin points
representing circulation, improved sig-
anificantly after just half an hour of
chikung meditation. The whole body
benefits from chikung meditation, though
there is an immediate clear effect on cir-
culation. All bodily systems are interre-
lated, and positive and negative effects on
one system eventual effect other parts of
the body, such as the negative effect hy-
pertension on renal function.

Conclusion

The acupuncture and meridian system
of traditional Chinese medicine is an im-
portant, real biophysical aspect of the liv-
ing body. With the electrodermal
screening device (EDSDY), it is possible to
define, both quantitatively and qualita-
tively, much of the meridian system. The
meridian system is essential to most or
possibly all bedily functions. The EDSD,
which reads meridian information, is ca-
pable of delivering valuable information
on nearly every facet of body function.
The EDST could serve as the standard
“ruler” by which biological energy is
measured, similar to body temperature
and blood pressure. In other words, it is
conceivable that someday the EDSD will
be as comumonplace as the thermometer
and sphygmomanometer.

The EDSD is non-invasive and eco-
nomical. With its further refinement and
acceptance, along with that of the associ-
ated testing methodology {(EDST) and
health management system (EDSS), it
may be possible to chart even the higher
functions, including emotional, cognitive,
and psychosomatic. The EDST has the
potential of developing into a truly com-
plete test of the body, making possible
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levels of international medical stand-
ardization and meta-analysis unknown to-
day. The device, test, and system may
prove to be the greatest set of tools against
disease created this century. But now what
is needed is much more research. It is the
authors’ sincere hope that many others in
the medical-scientific community will see
the EDST’s potential and initiate further
research projects.
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