B ©icichorn. Schimmel: Elecrrophysiological Diagnosis ac Terminal Poin of Acupuncoure Meridians SENENEEEEERNEGEGEGEGG

Electrophysiological Diagnosis at
Terminal Points of Acupuncture Meridians

Roland Eickhorn, M.D., Helmut W. Schimmel, M.D., D.D.S.
Reprinted from Biologische Medizin (1998 Qctober): 220-222.

Abstract

Small electrical potendals can be re-
corded on the skin at the terminal points
of acupunerure meridians; the results are
replicable under conerolled experimental
conditions. In an experimental group of
10 subjectively healthy subjects, these po-
tentials averaged 16 217 mV (SD). Asa
result of these potentials, the current pro-
duced ranges from a few to several hun-
dred nanoamperes, which can be recorded
by an external measuring device, This
methad of derecting electrical current is
different from using an external voltage
source in the measurement of conduc-
tarice. For this reason, it is especially use-
ful for diagnostic electroacupuncrure.

Introduction

Electrical potentiats of several millivolts
can be detected on the surface of the skin.!
The body’s conductivity determines the
amount of current produced by che elec-
tromortive force resulting from differences
in these tiny potentials. f both potential
and current can be measured in a repli-
cable manner free of external interference,

the result could be useful to Functional
medicine,

In che spring of 1997, Thomas
Hermanns, Erich Krimer, Dieter Schifer,
and Helmur Schimmel (with rechnical as-
sistance from Erich Rasche of che Med-
Tronic Company, Friesenheim, Germany)
successtully implemented a new method
of measuring currents a¢ acupuneture
poines (Figure 1). The use of electronic
equipment supported by 2 microproces-
sor made it possible to measure millivoles,
nancamperes, and NANOWACCS at acupunc-
ture points.

A long series of experiments has dem-
onstrated that endogenous elecsrical cur-
rents measured in nancamperes (10* to
107 A) are most predictive of the etecrical

status of acupuncture poincs. The elecero-
mative force producing these endogenous
currents tesults from electrical potencials
at the acupuncture points on the skin.
While recording such potentials is not
new,* for che past 50 years all
electroacupuncrure readings have been
based on skin resistance and feeding in ex-
ternal currents. Thus, any mechod permit-
ting readings to be taken in nanocamperes
at acupuncrure points without feeding in
addicional external voltage would be diag-
nostically useful.

Hiscorically, electroacupuncture accord-
ing to Vall.? bioelectronic funaion diag-
nostics,' and the Autonomic Resonance
Test* depended exclusively on measuring
externally induced currents. These exter-
nal currents applied to measure skin resis-
rance can be influenced and disrupred by
many factors, making it difficule to achieve
objective and replicable resules. Presum-
ably, this difficulty is why thes: mechods
have not been recognized by mainstream
scienice.

The peesentstudy is concerned with the
basis of endogenous potentials and currents
at terminal poines of meridians and with
recording them in a replicable manner.

Methodology

Potentials were recorded using a high-
ohm operations amplifier (inical resis-
tance, 40 MW, while currents were te-
corded with a Parformance 2001 appara-
tus  (distributed by Quadromed.
Kénigswinter, Germany) set for the appro-
priate measuring mode,

Technological Requirements

Currents were expected to fall in che
range of 10 to 107A, t.e., several
nanoamperes. As a result of using techni-
cal alternating current (50 Hz - always

present on the body's surface and in -
switched equipment circuits), these cur-
rents had to be filtered out. Wich suitable
operation amplifiers, actual measurement
of the currents was accomplished. To ar- -
rive at consistent values, however, muliple
measurements were taken ac intervals of
50 to 500 milliseconds and 2 value was
displayed numerically only when che cus-
rent seabilized, thus reducing the probabil-
ity of errors due to inadequare elecirode
contact. Quadromed’s Pecformance 2001
apparatus met these requirements,

Electrode Materials and Contacts

Measurement of potentials in the milli-
vole range is relizble only if Type 2 elec-
trodes are used {i.e., nonpolarizing silver/
stivér chloride or calomel elecrrodes). Mis-
takes in measurement can be expected w0
increase ac higher currents and current

Closed Circuit
%
nA
W
— d V

N

Figure 1: Schematic representation of current
measurement without use of an external volr-
uge source. A pointed electrode placed on an
acupuncrure point waps the current, which may
develop as a result of the conductiviey of chlo-

rides. A reference electrode wich a large

! surface area rests on the subject’ forearm.
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Commentary by
Dr. Barmut Heine

In principle, acupunceure points
consist of bundles of vasomortor
nerves wrapped in loose, well-hy-
drated connective tissue. At acu-
puncture points;, such bundles
emerge through narrow openings 2
to 8 mm in diameter. These open-
ings may include, among others,
perforations in the body’s superfi-
cial fascia, channels in the bone, and

.pacinian corpuscles.

The electrical currents recorded
by the authors at terminal points of
acupuncrure meridians ranged from
10 to 107A independent of the
pressure of the electrodes. Since
volrage was approximately 16 mV,
the resistance was in the range of
104 W, a value comparable to re-
sults obuained by other authors.

The method presented here at-
tempred o avoid feeding external
currents into the acupuncrure
points, as happens in conventional
Voll electroacupunceure. When the
voltage approached 0, however, as
it has done in many cases, the read-
ings became so unzeliable thar a pair
of volrage-producing electrodes had
to be introduced so that a shight
external cusrent was induced. Thus,
the problem of eliminating exter-
nal currents when taking diagnos-
tic readings at acupuncture points
has not been completely solved.

densiries if pure metal electrodes are used.
Generally, sitver electrodes coated wich sil-
ver chloride prove ro be sufficiently sturdy
and give consistent results over time. Con-
tact occurs via a salt bridge, in the sim-
plest instance, by moistening the electrodes
with a specific electrolyre medium such as
physiotogical saline solution.

Subjects

Readings were taken of potentials and
currents at terminal points of acupuncrure

meridians in 10 subjecrively healthy vol- !
unteers ranging in age from 12 to 41 years,
The majoricy of rests took place in che af-
ternoon after 2 period of at least 5 min-
utes of physical inacrivity. The electrode
in contact with the rerminal poin: was a
sitver rod 2 mm in diamerer electroplated
with silver chloride. A 2- x 4-cm chloride-
coarted silver plate applied to the subject’s
right volar forearm served as the reference
electrode. Both electrodes were moistened
with physiological saline solucion.

Results
Porentials Recorded

Electrical potencials averaging 16 * 17
mV (8D) are typically found at terminal
points of meridians. Thac is, small posi-
tive potencials are present in mosc cases,
although these potendals also frequendy
approach 0. In isolated cases, potentials of
more than 100 mV or less than -20 mV
are recorded. The magnitude of the po-
tencials we recorded was independent of
pressure, i.e., not manipulable. We also
expected to find potendals that were mea-
surable bur generally lower than those reg-
istered on the actual acupuncrure points
close to but not on the acupuncrure points
described by Voll. As z rule, however, the
apparatus registers 2 reading only on the
acrual acupuncture point irself, presumably
because of the low inidal impedance (1
MW} and higher conductivity of the point
compared with the surrounding skin; how-
ever, this was beyond the scope of our
study.

Currents Recorded

Ifa difference in potential exists berween
the contact point on the erminus of the
metidian and the broad reference electrode,
electric currents are produced thar either
flow over the surface of the skin or can be
registered on an apparatus if a closed cir-
cuit is created. In fact, noteworthy currencs
are recorded even when symmerrical elec-
trodes are used, but only when the poten-
daf is above or below 0. The cucrencs re-
corded in 2 manner analogous ro the re-
cording of potentials ranged from -350 to
+230 nA.

Values frequently fell into the range

around 0, however. In this range, readings

become unreliable and an electronic fea-
ture of the apparatus shuts down the dis-
play. For this reason, we incroduced a volt-
age-producing electrode pair that adds a
constant force of 130 mV, substituting a
flat electrode made of gold while rerain-
ing the pointed electrode of silver/silver
chloride. As a consequence, pronounced
negarive potentials {e.g., -60 mV} led to
reductions in voltage while positive poten-
tials and smaller negacives increased the
voltage berween the two electrodes. With-
our exception, the resulting currents were
positive, averaging 187 £71 nA (SD).

Before medical applications can be con-
sidered, the question of replicabilicy must
be resolved. For this reason, we studied the
consistency of the currents over time for
90 minutes. Results are shown in Figuze
2, which demonstrates that no significant
change in current amplitudes was found
during this period with regard to either
individual points or their averaged values.

Sources of Current

The magnitude of the current flowing
through the circuit to the measuzing de-
vice (1) is dependent on the difference in
potential (E) and conductivity {g) at any
given potencial, I = Eg, whereby conduc-
tivity is generally not conseant bur depen-
dent on the voltage applied. The cause of
the electrical potendial is presumed o be
ionic conducrivity, which may also corre-
spond to conduetivicy (g).% More research -
on this point is warranted.

Discussion

The present study shows that both elec-
trical potentials and the resulting currents
can be measured at meridian terminal
points in a replicable manner. This method
must be distinguished from the use of ex-
ternal voltage sources in measuring con-
ductivity. The magnitude of the currents
recorded has significance for diagnosis; a
very low or very high reading of the cur-
rent at the terminal point of 2 meridian
indicates a funcrional disturbance of the
organ related to the meridian.

The methods described here are differ-
ent from the procedures of classic
electrozcupuncrure. External currents are
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Figure 2: Consistency of current measure-
ments over time. Detectable current was
measured repeatedly at 3 endpoints on the
fees of 3 subjects at 10 minute intervals. The
first recorded value was raken as the norm
Jor purposes of monitoring deviations over 2
period of 90 minutes. The chary presents
mean values and standard deviations. There
were no significant differences among the
points.

problematic in elecrroacupuncrure for the
following reasons.

* External currents at screngths of ap-
proximately 10 mA are required if skin
resistances are to be used as diagnostic
parameters. The use of invasive excer-
nal currents for diagnostic purposes,
however, is not approved in some
places, including the United Stares.
The exace effects on the human organ-
ism of applying external currents of
even a few microamperes to acupunc-
ture points are not known.

* I the pressure of applicarion exceeds
200 g, raumatization of test points ac-
curs through repeated application of
the test electrodes. This causes subsran-
dal errors in original resistance values.
The Auronomic Resonance Test devel-
oped by one of the authors (Schimmel)
artempes to reduce traumartization by
using lower pressures.” .

It is difficult to eliminate che possibil-
ity that the tester may influence the
testing process through unconscious
variations in pressure. The researchers’
diagnostic impressions are more or less
incegral o the testing process.

Despite  these disadvantages,
electroacupuncrure procedures have pro-
vided profound insights into pathogenesis,
especially in cases of chronic illness. This
is particularly true of subclinical roxicides,
chronic viral infections with no clinical
findings, and subelinical chronit; systemic
fungal, ot bacterial infections.? In particu-
lar, the pathogeneric sequences revealed by
electroacupuncture have been of great help
to many practitioners, permirting better
diagnostic classification of the symproms
thar appear in chronic illnesses involving
funcrional disorders.®
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