cupuncture meridian system theory is
one of the main features of traditional
Chinese medicine (TCM). The meridians
are thought to be the pathways for qi (or
bioenergy), which then circulates
throughout the human body. They originate in the internal organs and from there
travel up to the slcin.
Bilaterally opposite, symmetric
acupunctures along the main meridians
(called Great Acupuncture) and along the
branching meridians (called opposite insertion) are two traditional methods of
acupuncture commonly used in clinics.
Symmetric acupoints are punctured opposite to the diseased or affected side. This
article discusses our work in which we
used80 healthy subjects to study the symmetry or preferred direction of electrical
conduction of human meridians. The data
were then analyzed by paired-t and
ANOVA testing procedures.

Studying Electrical Conductance
The properties of higher electrical conductance, or the potential, of acupuncture
points were first discovered by Nakatani
in 1950 [l], and were subsequently confirmed, by Niboyet 121 and Zhu [3].
Podshibiaky [4] in. 1955 reported that they
found some active skin points. However,
such findings remain controversial. In
1975, Reichmanis, et al. [ 5 ] ,designed a
matrix electrode that allowed constant
skin contact pressure to be achieved.
Their double-blind studies proved, once
again, the low resistance property of acupuncture points. [5]
Using the electrical properties of
acupoints, Reinhold Voll [6] designed an
instrument called the Dermatron to measure these properties, and he has continued to supplement his clinical diagnosis
and therapy since the early 1950s [ 6 ] .
Now, this testing method has developed
into the electrodermal screening test
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(EDST). The scientific basis of EDST was
presented by Chen [7] in 1996.
TCM supports the theory that 12 meridians are distributed in a bilaterally symmetric manner throughout the body. The
qi and blood are thought to form a physiological rhythm. For a long time this system was used qualitatively in clinics, but
until the introduction of EDST, no quantitative indicator had ever been found to
show this rhythm.
From the experimental studies of Chen
[7],the meridians can be viewed as good
pathways for electrical conduction and
electromagnetic (EM) wave propagation.
Preferential directions for electrical conductance and EM wave propagation along
the meridians also exist. This study tried
to determine the electrical symmetry of
bilateral meridians. However, asymmetrical properties were found that were a previously unknown aspect of classical
meridian theory.
Our study measured the difference of
conductance for different directions of applied voltage at both symmetrical
acupoints (Wai-Kuan, Tu-Ling) and
asymmetrical acupoints (left Tien-Ching /
right Wai-Kuan, left Tu-Linglright
Kung-Tsui, left Kung-Tsuilright Ta-Ling)
of the limbs.

Materials and Methods
The electrodes used in our study were
copper buttons of 2 mm diameter and 3
mm thickness. A thin layer of conductive
IEEE ENGINEERING I N MEDICINE AND BIOLOGY

gel was used on the electrodes in order to
reduce skm surface resistance. The voltage used was 1 5 volts DC All data were
recorded by a personal computer and the
peak response currents were read automatically by analytical software, following the concepts of Chen’s biophysical
model [7].
The symmetrically paired acupuncture
points are (1) Waz-Kuan to Wnz-Kuan
(Triple Warmer meridians), (2) Ta-Lzng
to Ta-Ling (Pencardium meridians), and
(3) Kung-Tsuzto Kung-Tsuz (Lung meridians). The asymmetrically paired acupuncture points are (1) right Waz-Kuanto
left Tzen-Chzng, (2) right Tu-Lingto left
Kung-Tsm, and (3) left Tu-Ong to right
Kung-Tsuz The location of the acupuncture points followed the classical criteria
of TCM.
The 40 subjects of group A were sampled from people visiting Taipei Municipal Ho-Ping Hospital. 22 male and 18
female subjects were invited to take part.
Ages ranged from 18 to 53 with the average being 30.18 k7.82. The experiments
of Waz-Kuan to Wuz-Kuan (Al) and right
Waz-Kuan to left Tzen-Chzng (A2) were
studied in this group.
Another 40 subjects (group B) were
sampled for the experiments of Ta-Lingto
Ta-Ling(B l ) , right Tu-Ling to left
Kung-Tsuz (B2) and left Ta-Ling to right
Kung-Tsuz (B3) This group consisted o€
21 males and 19 females, with ages ranging from 18 to 42 The average age was
26.38 ir 6.13.
The subjects were asked to relax and
sit down quietly with their hands in their
laps during the measurement All acupuncture points were cleaned with alcohol
before the attachment of the electrodes
with conductive gel Adhesive (3M) tape
was then used to fix the electrodes onto
the skin. ADC voltage of 1.5 volts was applied to the acupoints Measurements
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were taken for different directions of applied voltage. The order of studying AI
and A2 as well as the direction of the voltage used was determined randomly by
throwing a coin-a total of 15 times for
every study. The same rules were used for
group B. However, the number of measurements taken was reduced to 10.
The meridians being measured were
stimulated by voltage in one direction,
and then in the reverse direction. A rest of
20 seconds between every measurement
was used to prevent any influence from
one test to another. All measurements for
each subject were completed in the same
day and over a period of several hours.
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Because the meridian conductance is
measured using a constant voltage of 1.5
volts, all data are expressed in terms of response current. The data from the A1 and
A2 studies were analyzed by a paired-T
test, and a type I error P value < 0.05
showed significance [8]. The data from
group B were analyzed by a one-way repeat measure ANOVA test [9], and the
B l , B2, and B3 studies by a Turkey test
[9]. The results are presented in tables 1
through 5.
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the resistances of the symmetrical pairs
are smaller than those of the asymmetrical
ones, no matter how the direction of the
applied voltage is applied. This implies
that the symmetric acupoints must have a
greater conductance than the asymmetric
ones. The distance of separation does not
seem to be the factor that reduces their
conductance.
From the viewpoint of signal communication, the greater conductance between
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the symmetric acupoints is thought to be
due to their very similar tissue structures,
which carry similar electrical characteristics. Therefore, the better signal communication between bilaterally symmetric
acupoints must imply that less energy is
consumed because of lower resistance.
“Great Acupuncture,” a term used in
classical acupuncturetheory, is an optional
acupuncture skill that uses bilaterally symmetric acupoints to treat patients instead of
points on their diseased side, including
those expressed in The Yellow Emperor’s
Canon of Internal Medicine (722-221
B.C.). Such a technique has been long used
by traditional Chinese medicine for a long
time. However, the basic principle was unknown until the results of this experimental
study were obtained.We found that the optional use of Great Acupuncture in clinics
is reasonable because of the greater conductance that exists between bilaterally
symmetric acupoints.

points and meridian systems since 1992.
The partial results of his studies can be
found in the American Journal of Chinese Medicine, vol. XXIV, nos. 3-4, pp.
315-312, May 8, 1996.
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