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Research on the Specificity of
Electrophysiological Signals of Human

Acupoints Based on the 90-Day Simulated
Weightlessness Experiment on the Ground
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Abstract— Acupoint specificity for diseases has consis-
tently been the focus of acupuncture research owing to
its excellent prospects for clinical diagnosis and treatment.
However, the specificity of cardiovascular and sleep func-
tions in terms of electrical signals at acupoints remains
unclear. In this study, five volunteers were recruited and
their electrophysiological signals of GV20 (baihui), RN17
(danzhong), PC6 (neiguan), and SP6 (sanyinjiao) and the
corresponding sham points, Pittsburgh sleep quality index,
blood pressure, and echocardiographywere monitored over
four periods of 90-day head-down bed rest (HDBR). The
results demonstrated that the power and characteristic
amplitude of the acupoints were more significant than
those of the sham points under normal conditions. And
along with the altered physiological condition of the body
after HDBR, the differential signal characteristic amplitude
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(DSCA) and the power of the acupoints were decreased
to a larger extent than those of the sham points. In addi-
tion, the difference between the power of acupuncture
and sham points was also reduced. During the recovery
period, except for GV20, the power and DSCA of other
acupoints did not return to normal. In terms of DSCA,
GV20 is related to human sleep function and other acupoints
are related to cardiovascular function. The above results
show that the electrophysiological signals of acupoints are
disease-specific and more accurately reflect the changes
of physiological homeostasis. The research conduces to
the development of acupuncture-based disease diagnosis
and treatment integrated methods, and the realization of the
portable and accurate diagnosis and regulation of diseases
in space medicine.

Index Terms— Acupoint specificity, electrophysiological
signal, head-down bed rest, disease diagnosis.

I. INTRODUCTION

ACUPUNCTURE is an important component of Tra-
ditional Chinese Medicine and has been popular and

accepted among healthcare professionals worldwide [1]. Stud-
ies have confirmed that RN17 [2] (danzhong), PC6 [3]
(neiguan), and SP6 [4] (sanyinjiao) showed promising
efficacy in the treatment of cardiovascular diseases. Simi-
larly, the GV20 [5] (baihui) acupoint can improve the sleep
conditions in animal and volunteer studies. Functionally, the
acupoint specificity is an important indicator of the patholog-
ical and physiological state of the human body. Studies have
shown that changes in acupoints status are highly associated
with the condition of internal organs [6]–[8], which may be
resulted from the cutaneous neurogenic inflammation [9]–[12].
Acupoint specificity provides a potential method for quan-
tifying acupoint characteristics and disease diagnosis [13].
Acupoint specificity has been verified from iconography [14],
heat [15], morphology [16], [17], electricity [18]–[20], etc. The
analysis of bioelectrical signals of acupoints is an important
method to study acupoint specificity, which is critical for
clinical diagnosis and treatment. At present, research on the
electrical signals of human acupoints is divided into electrical
impedance analysis and potential analysis [21]. In this study,

This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see https://creativecommons.org/licenses/by/4.0/

https://orcid.org/0000-0002-5368-398X
https://orcid.org/0000-0002-1583-4492
https://orcid.org/0000-0001-7756-5139
https://orcid.org/0000-0002-9294-4652
https://orcid.org/0000-0001-5997-7252
https://orcid.org/0000-0003-2154-3365


WANG et al.: RESEARCH ON SPECIFICITY OF ELECTROPHYSIOLOGICAL SIGNALS OF HUMAN ACUPOINTS 2165

the electrical potential of the acupoints was selected as the
research object.

Weightlessness is an extreme environment that alters the car-
diovascular system and sleep conditions [22], [23]. Head-down
bed rest (HDBR), ranging from several hours to several
months, has been widely used to simulate the physiological
effects of weightlessness. Since 1986, most experiments have
been performed using the −6◦ HDBR model in male vol-
unteers [24]. Studies show that long-term HDBR can lead to
heart damage [25], a reduction in plasma volume [26], changes
in blood pressure [25], brain nerve disorders [27], [28], and
sleep disorders [29]. It remains a challenge to relieve and
treat weightlessness related dysfunctions for current aerospace
medicine. Research on the HDBR model will deepen our
understanding of the physiological condition of living organ-
isms in space and conduce to the development of space
medicine.

In this study, we collected the electrophysiological signals
of GV20, RN17, PC6, SP6, and their corresponding sham
points, as well as the blood pressure, echocardiography, and
Pittsburgh sleep quality index (PSQI) of the volunteers who
were in HDBR for 90 days. The results show that the elec-
trophysiological signals at RN17, PC6, and SP6 are specific
for cardiovascular function, and GV20 is specific for sleep
function.

II. MATERIALS AND METHODS

A. Subjects

The present study was a participating project of the 90-day
HDBR project, held by the China Astronaut Research and
Training Centre in Shenzhen in 2019. Five healthy male
volunteers (age: 31 ± 4 years; weight: 65 ± 5.2 kg; height:
167.8 ± 4.7 cm) were used in the experiments. The study
was approved by the ethics committee of the centre, per the
principles of the Declaration of Helsinki. Before agreeing to
participate in the experiment, all subjects received oral and
written explanations regarding HDBR and the test. Subjects
were free to withdraw from the study.

B. Apparatus
The ME-16-USB System (Multichannel Systems, Germany)

was used for bioelectricity signal acquisition synchronously.
The sample rate was set to 30 kHz and the amplification factor
was set to 1000. A needle (0.25 mm × 40 mm) was used as
the working electrode (Fig. 1), which was made of austenitic
stainless steel (06Cr19Ni10) by Hwato (China) and inserted
into acupuncture points and sham points (15 mm to the right
of the acupuncture points). Two surface electrodes were used
as the reference electrode and ground, respectively. R7EXP
(Mindray, China) was used to detect echocardiography.

C. Head-Down Bed Rest
As shown in Fig. 2a, the subjects were asked to lie at exactly

−6◦ HDBR for 90 days. The subjects completed all daily
activities in the −6◦ head-down posture, such as eating, wash-
ing, bathing, urinating, defecation, and entertainment. By using
a movable −6◦ transfer bed, volunteers were transferred to

Fig. 1. Acupuncture needle appearance. (a) The overall picture of the
needle body (0.25mm ∗ 40mm). (b) Tip morphology.

a quiet room at 26◦C ± 1.5◦C (temperature) and 65 ± 5%
(humidity) for acupuncture and data acquisition. The subjects
had 15 days of acclimation before HDBR and 30 days of
recovery after HDBR.

D. Acupuncture Procedures
The volunteers were informed in advance to stay calm

and awake, with palms facing up. Acupuncture was per-
formed by the same qualified Chinese medicine doctor to
ensure operational accuracy and consistency. As shown in
Fig. 2b, four different acupoints scattered on the chest, head,
upper limbs, and lower limbs were chosen, including GV20,
RN17, PC6, and SP6. The sham point was taken 15 mm
to the right of the acupuncture point [30], [31], as shown
in Fig. 2c, 2d, 2e, and 2f. To ensure the reliability of the
results, the insertion depth of the acupuncture needles was
the same between acupuncture points and corresponding sham
points and the penetration was approximately 1.65 cm. The
doctor only implanted the needle, without using acupuncture
techniques such as rotation or lifting.

E. Data Acquisition and Statistics

Five minutes after the needle was applied to the volun-
teers, all recording procedures were performed. The implanted
acupuncture needles, ground electrodes and reference elec-
trodes were connected to the ME-16-USB System to detect
nerve activity. A ground electrode and a reference electrode
of the acupoints on the upper body were placed on the
right shoulder (Fig. 2b). A ground electrode and a refer-
ence electrode of the acupuncture points of the lower body
were placed under the knee (Fig. 2b). After measurement,
MATLAB software was used to analyse the electrophysio-
logical data. Data were collected on the 10th day of the
preparation period, the 60th day of HDBR, the 90th day of
HDBR, and the 30th day of the recovery period. Statistical
analyses and graphs were performed with OriginPro 2020
(OriginLab Corporation, Northampton, USA). Data were cal-
culated as the mean ± SEM. A two-sample analysis was used.
Statistical significance of P < 0.05 was set for all analyses.
Pearson’s correlation coefficients between the characteristics
of electrophysiological signals and physiological indicators
are evaluated. If the significance (P) was less than 0.05,
the correlation coefficient (r) would be displayed.

F. Electrophysiological Signal Analysis
A series of bandstop filters were used to remove the

50 Hz frequency interference from the power system.
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Fig. 2. Experimental design. (a) Head-down bed rest (HDBR) experimental arrangement. (b) Acupoint distribution. Acupuncture by a professional
doctor. (c) probe placement at GV20. (d) probe placement at RN17. (e) probe placement at PC6. (f) probe placement at SP6. In c, d, e, and f,
the needle on the right is the acupuncture point and the needle on the left is the sham point.

After denoising, the power spectral density and power were
used as signal characteristics in the frequency domain to
analyse the difference between the signal of the acupoint and
the signal of the sham point. The power spectrum charac-
teristics of acupoint electrophysiological signals were mainly
distributed between 0 Hz and 40 Hz.

The characteristic amplitude (CA) was defined as one of
the characteristic values. The extraction steps of CA were
as follows: The raw signal was low-pass filtered (40 Hz).
Waves were detected as positive deflections of the filtered
signal between two consecutive negative deflections below
the zero-crossing. A threshold was defined individually for
each channel, using the difference between the median of
the peak amplitude of all positive waves and the median of
the peak amplitude of all negative waves. Only waves whose
peak amplitudes were both higher than the threshold were
regarded as characteristic waves [32]. In addition, the CA of
the differential signal was used to explore the unique signal
characteristics of the acupuncture point compared to the sham
point.

G. Collection of Pittsburgh Sleep Quality Index, Blood
Pressure, Echocardiography

The PSQI was used to assess the sleep quality of subjects.
The scale was composed of 19 self-evaluated items and
five other-evaluated items. The scores of the self-evaluated

items were then counted and summed. The higher the score,
the worse the sleep quality. The blood pressure of volunteers
was tested at 6:30 am. Volunteers were lying flat and relaxed
on a −6◦ bed and their echocardiographic images were
detected at 8:00 – 11:30 am.

III. RESULTS

During the experiment, the signal at the acupuncture points
exhibited the same changing trend as the signal at the sham
points. The fluctuation of the signals became smoother after
HDBR and was restored to different extents during the recov-
ery period (Fig. 3).

A. Analysis of Power

In the present study, the power spectral densities and the
total powers of signals were evaluated and compared between
acupoints and sham points.

Before HDBR, the signal was detected when the human
body was flat. The powers of all signals were mainly distrib-
uted in the range of 0–40 Hz and peaked at around 2 Hz
(Fig. 4). The peaks of the acupuncture point were higher
than the peaks of the corresponding sham point. Further-
more, the total powers at GV20, RN17, PC6, and SP6 were
increased by 4.16%, 151.47%, 18.33%, and 13.23%, respec-
tively, compared to the powers at the corresponding sham
points (Fig. 4a–4d).
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Fig. 3. The electrophysiological signal of GV20, RN17, PC6, SP6, and
corresponding sham points during the preparation period, the 60th day
of HDBR, the 90th day of HDBR, and the 30th day of the recovery period.
The red signal is the signal at the acupuncture point and the blue signal
is the signal at the sham point.

During the head-down bed rest period, the signal was
detected when the participant was lying on the −6◦ bed. The
peaks of all acupuncture points and all sham points did not
shift but declined by varying degrees (Fig. 4). Compared with
the powers before HDBR, the powers on the 60th day of
HDBR at four acupuncture point (GV20, RN17, PC6, and
SP6) dropped to 286.42 µW, 38658.67 µW, 46.62 µW, and
14.89 µW, respectively, while the powers at the corresponding
sham points dropped to 282.86 µW, 21210.25 µW, 38.77 µW,
and 14.12 µW, respectively (Fig. 5a–5d).

On the 90th day of HDBR, the peaks of all acupuncture
and sham points did not move but declined by varying degrees
(Fig. 4). Compared with the peaks of the corresponding sham
point, the peaks of the acupuncture point changed more
significantly. On the 90th day of HDBR, the powers at GV20,
RN17, PC6, and SP6 were decreased by 27.06%, 44.72%,
42.90%, and 55.16%, respectively, compared with the powers
before HDBR. On the 90th day of HDBR, the powers at the
sham point were decreased by 24.85%, 31.40%, 36.55%, and
52.00%, respectively, compared with the powers before HDBR
(Fig. 4a-4d).

As shown in Fig. 5, on the 90th day of HDBR, compared
with the powers at the corresponding sham point, the powers
at the four acupoints (GV20, RN17, PC6, SP6) were 1.10%,
102.67%, 6.51%, and 5.80% higher in sequence.

On the 30th day of the recovery period, the signal was
detected when the human body was lying flat. The peaks of
all acupuncture points and all sham points did not move but
all recovered by varying degrees (Fig. 4). On the 90th day
of HDBR, the power at GV20 rose to 353.12 µW, while the
power at the corresponding sham point rose to 344.88 µW;
the power at GV20 rose to 42495.03 µW, while the power
of at the corresponding sham point rose to 22264.88 µW;
the power at PC6 rose to 55.52 µW, while the power at the
corresponding sham point rose to 46.08 µW; the power at
SP6 rose to 22.06 µW, while the power at the corresponding
sham point rose to 20.36 µW. (Fig. 5a–5d)

B. Analysis of Characteristic Amplitude

Power spectrum density distribution diagram demonstrated
that the signal was mainly distributed in the low-frequency
range and the CA was calculated after the signal was processed
by a low-pass filter at 40 Hz, based on its distribution

characteristics, as shown in Fig. 6. Before HDBR, the CA
at the acupuncture points were all higher than the CA at the
corresponding sham points. Before HDBR, compared with the
corresponding sham points, the CAs at the four acupoints
(GV20, RN17, PC6, SP6) were higher by 1.44%, 56.05%,
7.66%, and 7.79%, respectively. On the 90th day of HDBR,
compared with the corresponding sham points, the CAs at
the four acupoints (GV20, RN17, PC6, SP6) were higher by
1.32%, 46.14%, 3.83%, and 6.78%, respectively.

C. Analysis of Differential Signals of Acupoints
For further analysis, the differential signals between

acupuncture points and their corresponding sham points were
used to evaluate the specificity of acupuncture points. By cal-
culating the characteristic amplitude of the differential signal
(DSCA), it was revealed that on the 90th day of HDBR,
the DSCAs at GV20, RN17, PC6, and SP6 were decreased by
12.56%, 38.53%, 67.47%, and 30.93%, respectively, compared
with the DSCAs before HDBR. (Fig. 7a–7d)

On the 30th day of the recovery period, compared with
the DSCA before the HDBR, the DSCA at GV20 was 1.47%
higher (Fig. 7a). However, the DSCA at RN17 was 29.97%
lower (Fig. 7b). Similarly, the DSCAs at PC6 and SP6 were
lower by 38.77% and 26.40%, respectively (Fig. 7c and 7d).

D. Associations Between Electrophysiological Signal
and Blood Pressure, Echocardiography, Pittsburgh
Sleep Quality Index

The above results showed that the powers and DSCAs of the
electrophysiological signals of the acupoints, the cardiovascu-
lar and sleep functions of volunteers were altered after HDBR.
Pearson’s correlation was used to evaluate the relationship
between electrophysiological signals, cardiovascular function,
and sleep function indicators, as shown in Fig. 8. Pittsburgh
sleep quality index (PSQI) was negatively correlated with the
power of GV20 (r = −0.74, P < 0.005), the power of SP6 (r =
−0.67, P < 0.005), the power of PC6 (r = −0.62, P < 0.05),
and the DSCA of GV20 (r = 0.60, P < 0.05), respectively.
Systolic blood pressure (SBP) was positively correlated with
the power of GV20 (r = 0.79, P < 0.001), the power of SP6
(r = 0.83, P < 0.001), the power of PC6 (r = 0.78, P <
0.001), the power of RN17 (r = 0.83, P < 0.001), the DSCA
of SP6 (r = 0.76, P < 0.001), the DSCA of PC6 (r = 0.88,
P < 0.001), and the DSCA of RN17 (r = 0.88, P < 0.001),
respectively. Diastolic blood pressure (DBP) was positively
correlated with the power of RN17 (r = 0.89, P < 0.001),
the DSCA of SP6 (r = 0.90, P < 0.001), the DSCA of PC6
(r = 0.77, P < 0.001), and the DSCA of RN17 (r = 0.80,
P < 0.001), respectively. LVEDD was negatively correlated
with the power of RN17 (r = −0.72, P < 0.005), the DSCA
of SP6 (r = −0.71, P < 0.005), the DSCA of PC6 (r = −0.74,
P < 0.005), and the DSCA of RN17 (r = −0.85, P < 0.001),
respectively. Left ventricular end-systolic diameters (LVESD)
was negatively correlated with the power of SP6 (r = −0.53,
P < 0.05), the power of PC6 (r = −0.53, P < 0.05), the power
of RN17 (r = −0.80, P < 0.001), the DSCA of SP6 (r =
−0.74, P < 0.005), the DSCA of PC6 (r = −0.81, P < 0.001),
and the DSCA of RN17 (r = −0.87, P < 0.001), respectively.
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Fig. 4. The power spectral density of the signal during four periods (n = 5). (a) GV20 and its corresponding sham point; (b) RN17 and its
corresponding sham point; (c) PC6 and its corresponding sham point; (d) SP6 and its corresponding sham point. The power peaked at around 2 Hz.

IV. DISCUSSION

Recently, it has been verified that acupuncture point signals
are specific to the changes in the physiological homeostasis.
In this study, changes in the electrophysiological signals of
the acupuncture points resulted by HDBR were studied. The
main findings indicated that long-term bed rest in a −6◦
head-down position caused specific changes in the electrophys-
iological signals of acupuncture points, which were associated
with resulted disorders in the volunteers’ cardiovascular and
sleep functions. In addition, the electrophysiological signals
of acupuncture points as well as cardiovascular and sleep
functions were restored to a certain extent during the recovery
period.

According to the power spectrum density, the powers of the
acupuncture points and sham points were mainly distributed
in the low-frequency band and the peaks were located at
around 2 Hz, which is in line with the previous findings [18].
The peaks of all signals were decreased but not shifted after
90 days of the HDBR, indicating the reduction in the total

power of electrophysiological signals of the acupoint related
to the dysfunction of human bodies.

Furthermore, the power and the CAs of the four acupuncture
points were always higher than that of the corresponding sham
points even if at different positions on the body. This might be
related to the fact that acupuncture points were located at the
sites of known histological structure concentrations, e.g., blood
vessels, nerve bundles, nerve branches, free nerve endings, and
various receptors [33]–[35].

On the 60th day of HDBR, the powers of the acupoints
decreased to varying degrees, among which the power of
SP6 decreased most significantly. Similarly, the DSCAs of the
acupoints also decreased to varying degrees and the DSCA of
RN17 exhibited the most significant decrease.

Substantial evidence has revealed that there is sensitiza-
tion at acupuncture points [6]–[8]. After 90 days of HDBR,
the changes in the power and the CA of the four acupuncture
points were more significant than the changes at the corre-
sponding sham points. Acupuncture points are probably the
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Fig. 5. The power analysis of the signal during the preparation period, the 60th day of HDBR, the 90th day of HDBR, and the 30th day of the
recovery period. (n = 5). (a) The power of GV20 in the four periods and the power of the corresponding sham points. (b) The power of RN17 for each
of the four periods and the power of the corresponding sham points. (c) The power of PC6 in the four periods and the power of the corresponding
sham points. (d) The power of SP6 in the four periods and the power of the corresponding sham points. A two-sample analysis was used and the
error is expressed by the standard error of mean (SEM). (∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001).

sites that exhibit a more potent response compared to other
sites, and the distinction between the change of acupuncture
point and the change of sham acupoint played an essential role
in the acupoint research [1], [36]. In other words, the patho-
logical or physiological changes in the human body can be
reflected by the position on the body surface and acupoints
can more effectively reflect changes in the related functions
of the human body.

In addition, after 90 days of HDBR, the differences in the
power between four acupuncture points and the sham points
decreased, as did the difference in the CA. It was postulated
that the shape of the acupuncture point was a cylinder [33],
and the signal of the sham point was measured at a certain
distance from the central axis of the acupuncture point. The
closer the sham point was to the edge of the acupuncture point,
the closer the characteristic values of the two signals were. Our
results suggested that the fields of related acupuncture points
might expand as the body changes [37], [38], verifying the
theory that visceral nociception would stimulate the acupoint
receptive field from the electrical signal of the acupoint.

Currently, it is acknowledged that HDBR effectively sim-
ulate the impact of the microgravity environment on the
human body, which can harm human cardiovascular and
sleep conditions [39]. In the present study, blood pressure
and echocardiography were used to determine damage to
the human cardiovascular system. The reduced blood pres-
sure, increased ventricular volume, and stable stroke volume

indicated that systemic arterial vasodilation and deterioration
of the heart’s pumping ability, increasing the potential risk
of cardiovascular disease, which was consistent with previous
studies [25], [40], [41]. It should be noted that these risks
still existed after 30 days of the recovery period, except
for the increased stroke volume. In addition, by using the
PSQI [42], it could be found from the volunteers’ subjective
understanding of their sleep status that HDBR would reduce
their sleep quality.

As previously reported, the electrophysiological signals of
acupoints are disease-specific [18], [43]. Studies have shown
that GV20 can be used to treat sleep disorders while RN17,
PC6, and SP6 can be used for the treatment of cardiovascular
disorders, which is in agreement with the relevant Chinese
medicine theories [2]–[5]. In this study, during the recovery
period, except that the signal at GV20 was higher than
the signal before HDBR - which was consistent with the
recovery of sleep quality - the signals at the other three
acupoints were lower than the signal before HDBR, which
was consistent with cardiovascular recovery. By analysing the
Pearson’s correlation between the electrophysiological signals
of acupoints and the cardiovascular function indicators and
sleep function indicators, it was clear that the DSCA of
GV20 was only negatively correlated with sleep function.
In contrast, the DSCA of the other three acupoints (RN17,
PC6, and SP6) were exclusively related to cardiovascular
function indicators. The power of GV20, PC6, and SP6 was
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Fig. 6. Analysis of the characteristic amplitude of acupoints in four periods (n = 5). (a) The characteristic amplitude of GV20 in the four periods and
the characteristic amplitude of the corresponding sham points. (b) The characteristic amplitude of RN17 in the four periods and the characteristic
amplitude of the corresponding sham points. (c) The characteristic amplitude of PC6 in the four periods and the characteristic amplitude of the
corresponding sham points. (d) The characteristic amplitude of SP6 in the four periods and the characteristic amplitude of the corresponding sham
points.

Fig. 7. Analysis of the characteristic amplitudes of the signal at different acupoints over four periods (n = 5). (a) The characteristic amplitudes of the
differential signals of GV20 were 3.90 µV, 3.18 µV, 3.41 µV, and 3.96 µV respectively; (b) The characteristic amplitudes of the differential signals of
RN17 were 522.91 µV, 265.63 µV, 321.42 µV, and 366.21 µV respectively; (c) The characteristic amplitudes of the differential signals of PC6 were
9.96 µV , 4.21 µV, 3.24 µV, and 6.10 µV respectively; (d) The characteristic amplitude of the differential signal of SP6 was 3.17 µV, 1.99 µV, 2.19 µV,
and 2.33 µV respectively. The analysis uses two-sample analysis, and the error is expressed by the standard error of mean (SEM). (∗p < 0.05;∗∗p < 0.01; ∗∗∗p < 0.001).

highly correlated with sleep quality and systolic blood pressure
while the power of RN17 was significantly correlated with
blood pressure, LVEDD, and LVESD. A possible explanation

for this phenomenon was that the electrophysiological signals
of acupuncture points could reflect the relevant functions of
the human body in a targeted manner.
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Fig. 8. Autocorrelation between electrophysiological signal and blood pressure, echocardiography, PSQI (correlation values with a p < 0.05 are
shown in the figure). G-P: Power of GV20; S-P: Power of SP6; P-P: Power of PC6; R-P: Power of RN17; G-A: Characteristic amplitude of the
differential signal (DSCA) at GV20; S-A: DSCA at SP6; P-A: DSCA at PC6; R-A: DSCA at RN17; PSQI: Pittsburgh sleep quality index; SBP: systolic
blood pressure; DBP: diastolic blood pressure; LVEDD: left ventricular end-diastolic diameters; LVESD: left ventricular end-systolic diameters.

V. CONCLUSION

This is the first time to explore the changes in the electro-
physiological signal analysis of acupoints during the simulated
weightlessness. Essentially, we found that the powers and
the CAs of the electrophysiological signal at the acupoints
were higher than the corresponding sham points, which may
be related to the distribution characteristics of the acupoints.
After 90 days of HDBR, cardiovascular dysfunction and PSQI
increased. Compared with sham points, there were significant
reductions in both powers and CAs of acupuncture points,
indicating that acupuncture points were closely related to
alteration in pathological homeostasis. In addition, differences
in the power and the CA between acupuncture points and
their corresponding sham points were reduced, indicating
that the range of related acupuncture points increased during
the abnormal body conditions. During the recovery period,
the change in DSCA of the RN17 acupoint was similar to the
changes in blood pressure and the index of echocardiography,
while that of the GV20 was similar to the change in the
PSQI. These results might partially explain the specificity
of the electrophysiological signals of acupuncture points for
related diseases. Future work should focus on exploring
the deep mechanism of the electrophysiological signals of
acupoints, which conduce to promoting disease diagnosis

and treatment based on acupoint specificity in clinical and
aerospace medicine.
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