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Abstract

Acupuncture point differs from non-acupuncture points in terms of receptor intensity, primarily
noci receptors. This histological difference characterizes the acupuncture points. Among these
differences, especially electrical properties of acupuncture points are noteworthy; these points
are characterized by increased conductance, reduced impedance and resistance, increased capa-
citance and elevated electrical potential. The alterations in surrounding tissues and related or-
gans lead to changes in the electrical properties of acupuncture points. I suggest that the changes
in the surrounding tissues and related organs can be determined by electrical measurements from
acupuncture points. We are in the opinion that electrical changes at acupuncture point may be
useful in early diagnosis and treatment by determining the pathological condition of the related
organ and around the acupuncture point at the initial stage.
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1. Introduction

The history of acupuncture goes back to at least 3000 years although it differs in different sources [1]. With the
advanced technology of today, technological devices that can be used in the diagnosis and treatment of diseases,
by particularly measuring the electrical changes in acupuncture points, are designed to be developed.

Acupuncture is classically a treatment method implemented by the insertion of steel, silver and gold needles
at acupuncture points. In this treatment method, the characteristics of the acupuncture points are important. All
the classic acupuncture sources report that acupuncture points are used in case of organ discomfort in the sur-
rounding tissues and points [2].

According to Traditional Chinese Medicine, acupuncture point is associated with meridians and according to
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neurophysiological approach it is associated with dermatomes related to an organ and cellular connections in the
surrounding tissues [3] [4]. It is thought that the alterations in these tissues and organs particularly cause elec-
trical changes in the related acupuncture points.

2. The Use of Acupuncture Points in the Treatment and Diagnosis of Disease

According to classical acupuncture theories, acupuncture point is not only used for treatment but also for the di-
agnosis of diseases. These theories suggest that pain or discoloration at these acupuncture points by exerting a
certain level of pressure shows that there may be a problem in the related organ and surrounding tissues [2]. To-
day, the measurement of electrical and other changes at the acupuncture point may contribute to the diagnosis
and follow-up of diseases gain importance.

In case of visceral organ malfunction, positive reactions such as sensitivity or tenderness are found at the cor-
responding Back-Shu points [5]. In case of dysfunction of the visceral organs, there is pain and sensitivity at the
Back-Shu points related to these organs [5] [6]. Segmental dispersion of the sympathetic and parasympathetic
systems is related to the location of Back-Shu points. The alterations seen in the visceral organs by applying
acupuncture can be attributed to the modulation of sympathetic and parasympathetic responses [3] [7]. In this
neurophysiological approach, it is thought that the changes in the visceral organs will lead not only to pain and
sensitivity at the related Back-Shu and Front-Mu points, but also will evoke electrical changes.

3. Histological Characteristics of Acupuncture Points

The distribution of somatosensory receptors and the number of free nerve endings are different in the acupunc-
ture points. They are also the dense loci for nociceptors, Golgi-tendon receptors, Meissner corpuscles, Krause’s
end-bulbs and glomus-bodies [8]. In the recent studies, the identification of surface opioid receptors, gamma-
aminobutyric acid (GABA), bradykinin, histamine, serotonin and capsaicin receptors on nociceptive afferents [9]
suggest that pain suppression descended from the spinal cord dorsal horn to nociceptor level.

4. Electrical Characteristics of Acupuncture Points

I have mentioned that acupuncture points have different electrical properties. These properties are increased
conductance, reduced impedance and resistance, increased capacitance and elevated electrical potential. By uti-
lizing these properties, several devices have been developed for the analysis of acupuncture points for the pur-
pose of identifying acupuncture points and diagnosis. Skin impedance is the resistance of the skin to electrical
current flow. Electrical impedance requires two components, resistance and reactance, and reactance is com-
posed of inductance and capacitance [10].

In Traditional Chinese Medicine, it is thought that energy flows through meridians and the acupuncture points
are on these meridians. Ahn et al. performed measurements over the pericardium meridian and compared it with
the tissues near the meridian, and found that the impedance on the tissues over the meridian was lower; however
they found no difference in terms of impedance on the Spleen meridian [11].

The presence of acupuncture points was attempted to be explained by the alterations in skin impedance, tem-
perature and bio fluid dynamics at acupuncture points [12].

5. Studies Related to the Impedance of Acupuncture Points

Although Pearson et al. [13] found no significant decrease in the electrical skin impedance of right Yangbai
(GB14), right Laogong (PC8) and left Guanchong (TE1) points in the comparison of non-meridian points with
points near the meridian in 20 healthy adults, multiple studies found a decrease in impedance [14] [15].

The skin tissue is normal, but there is decreased skin resistance and high conductance at the acupuncture point
Decreased skin impedance has been found in the measurements performed at Dingchuan point and along the
acupuncture meridian in asthmatic patients, when compared with that of healthy individuals [14] [15]. It was
demonstrated that skin conductance was lower along 12 meridians in renal colic patients in comparison to that of
the control group [16]. Hsu et al. [17] used heart rate variability (HRV), pulse rate variability (PRV) and skin
conductance (SC) of acupuncture points on heart meridian to study the effects of electrical acupuncture (EA) on
Xinshu (UB 15) point. HRV, PRV and SC of UB15 point was recorded before and after applying 2 Hz frequen-
cy EA, and compared. This study demonstrated a significant increase in the normalized high frequency power
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component of HRV and PRV, and a significant decrease in the normalized low frequency power when EA was
applied to UB15 point. It has been found in several studies that SC of acupuncture points decrease after applying
EA.

The alterations in the electrical skin resistance (ESR) at acupuncture points may reflect the physiological and
pathological conditions in the human body [18]-[20]. Comparative studies of acupuncture points in healthy indi-
viduals and patients may explain the electrodermal properties of acupuncture points. Some studies showed a
correlation between the changes in ESR at specific acupuncture points and disease conditions [21] [22].

She et al. [18], performed bilateral ESR measurements at 10 pre-determined acupuncture points in 48 healthy
volunteers and 46 patients with primary dysmenorrhea on the first day of menstruation and at the third day after
menstruation. While the ESR measurements of the two groups were similar, it was found that ESR measure-
ments of primary dysmenorrhea patients were either higher or lower during menstruation, showing that menstr-
uation changes the ESR of primary dysmenorrhea patients.

From the 10 acupuncture points studied in this study, there was a significant change in the imbalance ratio at
Sp6, GB39 and Sp8, which are the points that are frequently used for dysmenorrhea in clinical applications [18]
[19]. Some devices have been developed by utilizing the ESR changes at the acupuncture point. Among these
devices, mainly those that identify the location of the acupuncture point gain importance, followed by those that
are used in the diagnosis of diseases and those developed for research [23].

It is thought that pathological process will evoke more sensitive reactions at the acupuncture points in the tis-
sues where the process develops. A recent study defined the state of acupuncture points as sensitized or awake
and rest state [24] [25]. Numerous studies on healthy individuals found no change in the ESR of acupuncture
points [11] [26]. It has been stated that the related acupuncture point will pass from “rest status” to “sensitive
status” when the body suffers from an illness [27] [28].

Pearson et al. [13], in their study applied direct current (DC) and 100 Hz alternative current (AC) to three
acupuncture points (APs), one site on the related meridian (MP) of each AP and a site off the meridian (NP) of
each AP, and compared resistance/impedance at these points. In this study, when GB14 AP was compared with
NP and non-acupuncture points, it was found that there was a difference when 100 Hz AC was applied; however
it was seen that electrical impedance decreased at PC8, GB14 and TE1 MPs when compared with non-meridian
points, with the exception of the DC resistance at PC8.

The studies mentioned above have suggested that impedance changes in acupuncture points and meridians
may be important in the diagnosis and follow-up of diseases [29].

Shan et al. [30] compared the Functional Magnetic Resonance Imaging data they obtained by stimulating real
(bilateral L14 and Liv3) and sham acupuncture points. In this study, in the comparison of real acupuncture points
and sham acupuncture points, they found increased neuronal activity in different areas of the brain. They stated
that these areas were the superior parietal lobule and postcentralgyrus in the somatosensory cortex, the calcari-
negyrus, precuneus, cingulate cortex, and parahippocampalgyrus in the limbic-paralympic system, the fusiform
and occipital gyri, basal ganglia, and the cerebellum in the visual-related cortex. This study demonstrated spe-
cific activity in the brain by the stimulation of real acupuncture points.

It is mentioned in the present paper that the changes in the surrounding tissues and related organs lead to alte-
rations, especially in the electrical properties of the acupuncture point. | think that electrical measurements from
the acupuncture points can allow the determination of the changes in surrounding tissues and related organs. We
are in the opinion that electrical changes at acupuncture point may be useful in early diagnosis and treatment by
determining the pathological condition of the related organ and around the acupuncture point at the initial stage.
In order to accomplish this, multiple detailed studies on the subject is required.
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