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Abstract

Background: Clinical and experimental observations show that acupuncture has been utilized as adjuvant therapy for
a number of conditions, including hypertension, coronary heart disease, dysrhythmia, and myocardial infarction.

Obijective: To determine the cardiovascular (CV) reactivity in terms of blood pressure (BP), heart rate (HR), pulse wave
velocity (PWV), and left ventricular ejection time (LVET) in response to acupuncture stimulation of the Shaofu (HT8)

acupoint

Methods: Resting systolic blood pressure (SBP) and diastolic blood pressure (DBP), HR, PWV, and LVET were recorded
in 8 healthy subjects (age 20 years) in a supine position after 10 minutes of rest, 20 minutes after needle stimulation of
Shaofu acupoint, and 10 minutes after removal of the acupuncture needle. Data were analyzed using one-way ANOVA.
Results: SBP, DBP, HR, PWV, and LVET all remained on the same levels during acupuncture intervention and after the

removal of the acupuncture needle relative to baseline values.

Conclusion: Acupuncture at Shaofu acupoint has no CV effects.

Keywords: acupuncture; Shaofu acupoint; pulse wave velocity (PWV); pulse transit time (PTT); left ventricular

ejection time (LVET).

Introduction

Clinical and experimental observations show that acupuncture
has been utilized as adjuvant therapy for a number of conditions,
including coronary heart disease, dysrhythmia, myocardial
infarction? and hypertension?. Auricular acupoints (4 studies,
23.5%), ST36 (6 studies, 35.3%), and PC6 (10 studies, 64.7%)
were the next most often used acupoints.® The PC6 acupoint
(PC6), one of the most widely utilized key acupoints, is used to
treat CV-related ailments.*5 Healthcare practitioners are
increasingly using traditional medicine techniques, including
acupuncture, electroacupuncture, and transcutaneous electrical
acupoint stimulation (TEAS), despite the dearth of research on
their benefits on CV diseases.® Various mechanisms have been
described for the effect of acupuncture on CVDs.® Acupuncture
at the Shaofu (HT8) acupoint has been used in traditional
Chinese medicine (TCM) for the treatment of heart failure and
patients with hypertrophic obstructive cardiomyopathy.’
However, to the best of our knowledge, no previous study in the
field of Western medicine has ever been conducted to verify the
effect of acupuncture at the Shaofu acupoint per se on CV
parameters in healthy individuals. Only one previous study has

been found, whereby acupuncture at the Shaofu acupoint had
been conducted, but that was in simultaneous association with
the activation of another acupoint, namely, the Neiguan (PC6)
acupoint.” In addition, the latter study had been applied to
patients with idiopathic cardiomyopathy rather than to healthy
volunteers.” One previous study investigated the hemodynamic
changes caused by acupuncture in healthy volunteers, but still,
the used acupoint wasn’t the Shaofu acupoint.®® In addition,
three previous studies investigated the effect of acupuncture on
carotid atherosclerosis, radial artery pressure pulse wave and
artery elasticity, yet none of them had included the Shaofu
acupoint among the used acupoints.®*!

PWV and its determinant, the pulse transit time (PTT), are
indices of arterial stiffness, and their prognostic value has been
repeatedly emphasized.*? The whole-body cardiovascular events
are partially reflected by the PWV (and PTT).®® Clinically
significant PWV and PTT tests can be used to help diagnose
diabetes, coronary atherosclerosis, and hypertension.

Additionally, PWV (and PTT) can reveal physiological data
such as arrhythmia, growth hormone imbalances, smoking,
thyroid dysfunction, and other conditions in addition to
cerebrovascular illness, congestive heart failure, peripheral
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vascular disease, and renal failure.!* The time it takes for the
pressure wave generated by the left ventricular contraction to
move from one artery site to another is known as the PTT.1® The
aortic valve's opening and closing, which is primarily governed
by pressure variations across the valve, defines the LVET.
LVET is a composite measure of left ventricular function that is
impacted by preload and afterload and affected by cardiac
inotropic function.’® In the ailing heart, the LVET will change
during diseases, such as ischemic heart disease, heart failure,
hypertension, and aortic stenosis.'’” The ability of the failing
heart to maintain a high LV pressure during the ejection period
declines as the left ventricular function deteriorates, which
lowers the heart's capacity to generate contractile force and
lowers the LVET.Y

Although numerous studies® have documented the effects of
PC6 on the cardiovascular system (CVS), other acupoints on the
PWV and LVET remain poorly studied. Therefore, the current
study seeks to investigate the effect of acupuncture at the Shaofu
acupoint (HT8) on several CV parameters, including PTT,
LVET, SBP and DBP, and pulse rate, (PR) in healthy
individuals.

Methodology

This study was conducted at the Department of
Physiology/College of Medicine/Mustansiriyah University
between September 2022 and April 2023. All subjects provided
verbal and written informed consent. All procedures and
protocols followed the standard principles in the Declaration of
Helsinki. We conducted a prospective clinical study to observe
the effect of acupuncture stimulation of the Shaofu acupoint on
the CVS in healthy young participants.

Eight healthy young adult males were recruited for the study.
All were second-year medical students (age 20 years). None
reported any symptoms or signs of cardiovascular or respiratory
disease, or had any major medical illness or were taking
medications for a major illness. The volunteers were neither
smokers nor drinkers of alcohol, and they fasted overnight.
Height and weight were measured. The volunteers were
instructed to relax in a darkly lighted room for 10 minutes while
lying supine with their heads slightly bent and entirely supported
by the couch surface. The subjects’ SBP and DBP were
determined repeatedly until stable readings were obtained to
ensure hemodynamic stability. BP and HR measurements were
taken with an automated sphygmomanometer (Rossmax Swiss
GmbH, Tramstrasse 16, CH-9442 Berneck, Switzerland) on the
right brachial artery. Throughout the protocol, the individuals
were instructed to maintain spontaneous breathing. The
volunteer was connected to a piezoelectric finger pulse
transducer to record the fingertip digital pulse wave (DPW)
signals of the left terminal phalanx of the middle finger and the
Lead Il ECG through three surface electrodes, all of which were
connected to a PowerLab data acquisition unit 26T
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(ADInstruments Pty Ltd, New South Wales, Australia). The
most common procedure for determining the PTT is to measure
the time difference between the R peak of the ECG and a
reference point of the DPW, such as the point that corresponds
to the maximum first derivative of DPW (at which the
photoplethysmographic (PPG) signal reaches 50% of amplitude
between apex and onset points)*® (Figure 1). PWV is calculated
as follows: PWV = PTT / D, where “D” is the artery length
between the heart and the terminal phalanx of the left middle
finger (in cm and is calculated as 0.5 x body height'® and PTT
[in sec]). The LVET was measured from the foot to the dicrotic
notch (inflection point) of the DPW.? The foot and dicrotic
notch of the DPW was identified by the “a” and “e” wave of the
second derivative of the DPW?! (Figure 1). LVET was also
expressed after correction for the HR using the following
formula: cLVET = 1.7 HR + LVET.?
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Figure 1. A representative case to illustrate the measurements of
pulse transit time (PTT) and left ventricular ejection time (LVET)
from digital pulse wave (DPW).

The right Shaofu (HT8) acupuncture point was chosen. It is
located on the palm where the tip of the little finger touches the
space between the fourth and the fifth metacarpal bones,
proximal to the metacarpal joint. The researcher sterilized the
skin of the volunteer’s hand with 75% alcohol after localization
of the chosen acupoint. We used sterile disposable stainless steel
needles of the YIDAIFU brand, size 0.25 x 25 mm, without any
further electrical or laser stimulation. Right arm 1.5 cm deep
acupoint selected, acupuncture needle placed unilaterally,
manually stimulated till acupuncture characteristic sensation
(DeQi) was obtained.
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Table 1. Cardiovascular indices for the Shaofu acupoint stimulation.

Recovery time

Baseline (before intervention) 20 min after the start of intervention (10 min after the end of intervention) P

BMI (kg/m?) 27.0+5.6

SBP (mmHg) 128.6 +10.8 125.0+10.4 123.6 £10.5 NS
DBP (mmHg) 67.6+7.2 67.4+73 66.6+7.2 NS
HR (beat/min) 78.0+8.5 73.3+9.3 73.3+11.6 NS
PTT (msec) 249.6 +24.6 242.9+24.4 243.9+27.4 NS
PWV (m/sec) 3.6+04 3.7+0.5 3.6+0.5 NS
LVET (msec) 307.4+16.0 314.0+14.7 316.7+12.7 NS
CLVET (msec) 440.0+ 14.8 438.7+20.6 4413 +15.6 NS

BMI = Body mass index, SBP & DBP = Systolic & diastolic blood pressure, HR = Heart rate, PTT = Pulse transit time, PWV = Pulse wave velocity, LVET = Left
ventricular ejection time, cLVET = Corrected Left ventricular ejection time for the heart rate. NS — non significant.

The needle was kept in place for 20 minutes before being taken
out. PTT (average of 60-80 cardiac cycles), LVET (average of
20-30 cardiac cycles), BP, and PR (average of at least two
readings) were measured during the last minute of rest (baseline
measurements, i.e., before intervention, 20 minutes after
acupuncture needle insertion (during intervention), and 10
minutes after acupuncture needle removal (after intervention).

Statistics

All the results were expressed using the mean and standard
deviation (SD). To compare data between variables, one-way
ANOVA test was used. The test was done using Excel software
running on the Windows operating system. The result was
considered statistically significant if p <0.05.

Results

The CV responses to acupuncture are summarized in Table 1.
The basic variables, that is, SBP, DBP, and HR, remained stable
throughout the experiment, and the acupuncture intervention did
not affect them. Likewise, the PWV and its determinant, PTT,
did not change during acupuncture intervention, and their values
were similar to those values before intervention (3.6 + 0.4 m/sec
and 249.6 + 24.6 m/sec, respectively). Moreover, the LVET and
the cLVET before acupuncture intervention (307.4 = 16.0 m/sec
and 440.0 + 14.8 m/sec, respectively) were similar to those
values during the intervention and 10 minutes after removal of
the acupuncture needle (Table 1).

Discussion

Even before biomedicine and biomedical engineering began
their global growth from their roots in Western Europe, interest
in acupuncture, a centuries-old TCM procedure, was growing
outside of Asia. Every culture that has adopted acupuncture has
had an impact on it as it has developed. But reliable information
regarding the measurable effects of acupuncture (needle, laser,

and electroacupuncture) has just recently been made available.?®
For Western nations, acupuncture is a cutting-edge and
reasonably priced therapy for the management and prevention of
CVDs. The majority of its effects and processes, however, are
not fully known. Therefore, there is a need to explain how
acupuncture and acupuncture-like stimulations affect autonomic
function. The objective of this work is to study one of the
acupoints, the Shaofu acupoint, that has not been studied before.
To achieve this goal, the effect of stimulation of the Shaofu
acupoint on the CVS is demonstrated. VVarious parameters were
chosen to identify the CV responses, namely, SBP, DBP, HR,
PTT, and LVET. These parameters embraced the major CVS
responses on various stimuli.*4172425 PWV and its determinant,
PTT, were widely recognized as direct markers of arterial
stiffness. Prior to acupuncture intervention, the PWV (heart-
finger) and PTT reported in the current research are generally
parallel to those reported by others.!*®?" The LVET is a
measure of cardiac function in and of itself and can be connected
to contractility and cardiac output.'®'” The correlation between
LVET derived from the noninvasive finger transducer waveform
(whether  photoplethysmographic ~ pulse  oximetry  or
piezoelectric finger pulse transducer) and the LVET derived
from Doppler aortic flow velocity was high and significant.?
Again, the LVET, whether corrected or uncorrected for the HR,
that is reported hereby is in complete agreement with those
recorded by others.?> Moreover, all the rest of the CVS indices
(SBP, DBP, and HR) did not change upon acupuncture at Shaofu
acupoint.

Conclusion

Acupuncture at Shaofu acupoint has no CV effect in healthy
individuals and could be used for the treatment of various
comorbid non-cardiovascular medical conditions while sparing
the CVS from its effect. However, further studies are required to
verify these conclusions.
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