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Foreword
On Publication of the Collected Reports of the Shiatsu Therapy Research Lab

Volume III

This year marks the 20th anniversary of the establishment of the Shiatsu Therapy Research Lab. In each year,
we have presented the results of one or two studies at the medical conference held by the Japan College
Association of Oriental Medicine, and published reports on those findings in the association’s journal. Some
of our studies have earned awards. This remarkable accomplishment is due entirely to efforts of the suc-
cessive generations of researchers and their teaching advisors. In particular, I would like to thank professor
Hidetoshi Mori and associate professor Hideo Ohsawa of the Tsukuba College of Technology for their supervi-
sion and guidance.

Many of our researchers carry on in the spirit of scientific inquiry even after graduation, applying their
skills in clinical settings and in continuing research activities with the Shiatsu Society of Japan, delivering oral
and written presentations and teaching practical skills.

In recent years, the imperative of evidence-based medicine (EBM) has extended its influence to Oriental
medicine as well. It is our goal to develop shiatsu as a therapeutic medality with a firm basis in medical sci-
ence. The reports published herein, along with the previous collections, together represent a succession of
steps toward this goal.

In two years time, it will become possible in Japan for institutions to register as specialized vocational uni-
versities, and it is my understanding that several schools intend to apply. This will likely result in a large vol-
ume of specialized research papers being published. In this vital period when one can anticipate an increase
in the number of anma, massage, and shiatsu vocational colleges, I encourage everyone to return to their
roots and continue to conduct solid, high-quality research.

March 2018

Hiroshi Ishizuka
Principal, Japan Shiatsu College

In 1946, Tokujiro Namikoshi constructed a building in Dentsuin-mae, Tokyo, to serve as a shiatsu college and
began disseminating his techniques in earnest. Since that time, the effectiveness of shiatsu therapy has come
to be recognized by a great many people.

However, amassing scientific evidence to support this widely recognized effectiveness is a daunting task.
One factor is that the shiatsu therapy we normally practice involves treating the entire body while adapting
the treatment in response to changes detected in the subject’s body. In order to verify shiatsu's effective-
ness, though, it is necessary to measure the response to a fixed amount of shiatsu stimulation to a specific
area. This process diverges from shiatsu therapy in actual practice. In an effort to demonstrate the cumulative
significance of the individual studies, we have conducted our research on an ongoing basis, with each report
building on the results of those previous.

Since 1998 when we confirmed that shiatsu reduces the heart rate, we have continued to verify shiatsu’s
effectiveness on various areas of the body using different indicators. Ongoing studies have reported on shi-
atsu's effectiveness in lowering blood pressure, increasing muscle blood volume, increasing muscle pliability,
improving spinal mobility, stimulating stomach motility, and eliciting the pupil constriction response. These
research results alone provide a firm basis for a theoretical understanding of shiatsu’s therapeutic effects.

In closing, I would like to thank the many students whose tireless efforts have made the various studies re-
ported here possible. Their hard work and understanding of the importance of sharing knowledge of shiatsu’s
effectiveness with those unfamiliar with shiatsu have been paramount.

March 2018

Kazuo Watanabe
Advisor, Shiatsu Therapy Research Lab
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I. Introduction

The Japan Shiatsu College has been conducting ongo-
ing research to clarify the effects of shiatsu stimula-
tion on autonomic nervous system functions, and has
previously reported in the Journal of the Japan College
Association of Oriental Medicine that shiatsu stimula-
tion of healthy test subjects results in 1) lower heart
rate"-2, 2) lower blood pressure?, 3) increased muscle
blood flow®, and 4) increased electrogastrography
dominant power#s. These reports have shown that
shiatsu stimulation affects various autonomic nervous
system functions.

Because the pupil, which is innervated by auto-
nomic nerves, is frequently used as an indicator for au-
tonomic nervous system function, we anticipated that
shiatsu stimulation would affect pupil diameter via the
autonomic nervous system. Starting in 2010, we began
studying the effects of shiatsu stimulation on pupil di-
ameter, and have shown that shiatsu stimulation to the
abdomen, anterior cervical region, and sacral region
significantly reduces pupil diameter”2,

Based on previous research, in this report we study
the effects on pupil diameter of shiatsu stimulation to
the head region, as well as blood pressure and heart
rate.

Il. Methods

1. Subjects

Research was conducted on 22 healthy adult students
and instructors of the Japan Shiatsu College (9 male, 13
female) between the ages of 20 and 46, with an aver-
age age of 34.7 + 8.6 years old. Test procedures were
fully explained to each test subject and their prior con-
sent obtained.

2. Test period and location

Testing was conducted in the basic medicine research
lab at the Japan Shiatsu College between April 27 and
August 10, 2013. Regarding the test environment, room

28

temperature was 22 + 2.0°C, humidity was 79 + 15.0%,
and illumination was 100 lux.

3. Measurement procedures
Changes in pupil diameter were measured using a
binocular electronic pupillometer (Newopto Corp. ET-
200) (Fig. 1).

Changes in blood pressure and heart rate were mea-
sured using a continuous blood pressure manometer
(MediSense MUB101) (Fig. 2).

Fig. 1. Binocular electronic pupillometer

Fig. 2. Measurement using continuous blood pres-
sure manometer
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Fig. 3. Six points on median line of head region

4. Stimulation

Area of stimulation (Fig. 3)

With the test subject in the supine position, shiatsu
stimulation was applied using two-thumb pressure to
the six points of the median line of the head, as per
basic Namikoshi shiatsu. Stimulation was applied for 3
seconds per point, repeated for 3 minutes using stan-
dard pressure (pressure gradually increased, sustained,
and gradually decreased) with the amount of pressure
applied classified as standard (pressure regulated so as
to be pleasurable for the test subject).

5. Test procedure (Fig. 4)

Test procedures were fully explained to each subject
and their prior consent obtained. They were also ques-
tioned on physical condition and history of eye disease.

Two tests were performed, one in which shiatsu
stimulation was applied (hereafter, the stimulation
group) and one in which no shiatsu stimulation was
applied (hereafter, the non-stimulation group). Both
interventions were carried out on all 22 test subjects
on different days.

For the stimulation group, pupil diameter, blood
pressure, and heart rate were measured on test sub-
jects resting in the supine position for 3 minutes prior
to shiatsu stimulation, 3 minutes during stimula-
tion, and 3 minutes post-stimulation, for a total of 9
minutes.

For the non-stimulation group, pupil diameter,
blood pressure, and heart rate were measured on test
subjects resting in the supine position, as with the
stimulation group, for 9 minutes.

Shiatsu stimulation group

Shlatsu
Rest ®
Rest @

Non-stimulation group

Rest @

Fig. 4. Test procedure

29

Fig. 5. Measurement using pupillometer

For measurement of pupil diameter, test subjects
were told to focus on a 1.5 cm mark affixed within
their field of vision (Fig. 5).

6. Data analysis

The measurement taken 60 seconds prior to stimula-
tion (Bf.60) was established as the control value, and
calculations performed using data taken at 30-second
intervals during stimulation (St.) and post-stimulation
(Af)

7. Statistical processing

Pupil diameter, blood pressure, and heart rate were
analyzed with a mixed model using two-way analysis
of variance, and a Bonferroni multiple comparison was
carried out on each group. A significance level of <5%
was determined to be significant.

lll. Results

1. Pupil diameter (Fig. 6)

For right pupil diameter, a chronological reciprocal ef-
fect was displayed between the stimulation and non-
stimulation groups (p = 0.002). In the stimulation
group, right pupil constriction occurred at 150 seconds
after stimulation (p = 0.032) compared to pre-stimula-
tion, whereas in the non-stimulation group there was
no change.

For left pupil diameter, a chronological recipro-
cal effect was displayed between the stimulation and
non-stimulation groups (p = 0.007). In the stimulation
group, left pupil constriction occurred at 150 seconds
after stimulation (p = 0.039) compared to pre-stimula-
tion, whereas in the non-stimulation group there was
no change.

2. Blood pressure and heart rate

With regard to systolic and diastolic blood pressure
and heart rate, no chronological change was observed
in either the stimulation group or the non-stimulation

group.
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IV. Discussion

In this study, no significant change in pupil diameter
was observed in the non-stimulation group, whereas in
the group that received shiatsu stimulation to the head
region, significant constriction of the pupil occurred.

It has been reported that pupil dilation occurs in
response to pain stimulation*. We may assume that a
dilation response did not occur in this study because
subjects received standard shiatsu stimulation unac-
companied by pain.

Pupil diameter is governed by sympathetic nerves
(cervical sympathetic nerves), which control the dila-
tor pupillae muscle, and parasympathetic nerves (ocu-
lomotor nerve), which control the sphincter pupillae
muscle. The pupillary constriction response due to shi-
atsu stimulation observed in this study was probably
due to an autonomic nervous system response involv-
ing either stimulation of the parasympathetic nervous
system, which controls the sphincter pupillae muscle,
suppression of the sympathetic nervous system, which
controls the dilator pupillae muscle, or a combination
of the two.

It has been shown that the sympathetic nervous
system is involved in pupillary responses involving
the higher brain centers™ 2, but Ohsawa et al" and
Shimura et al'» showed that reflexive pupil dilation oc-
curs in anesthetized rats due to electro-acupuncture
and pinch stimulation, and is unaffected by severing

cervical sympathetic nerves, confirming that dilation
occurs due to suppression of the parasympathetic
nervous system. They also reported on the important
role the parasympathetic nervous system plays in
the pupillary response in reaction to somatosensory
stimulation.

Previous studies have confirmed that significant
pupil constriction occurs with shiatsu stimulation to
the abdominal, anterior cervical, and sacral regions”9,
The current study shows that, just as with these other
regions, a significant pupillary constriction response
also occurs due to shiatsu stimulation to the head
region.

V. Conclusions

From this study performed on healthy adults, the fol-
lowing is evident:

1. Shiatsu stimulation of the head region displayed a
compensation effect compared to no stimulation, and
pupil diameter was significantly constricted after com-
pletion of stimulation.

2. No change was observed in systolic or diastolic blood
pressure or heart rate.

In closing, we would like to express our appreciation
to the instructors and students of the Japan Shiatsu
College who participated in this research.

Right pupil Stimulation group Left pupil
gg (T 6.8{mm)
6.6 1 6.6 mezazn-.tSE
n=
g; g; ] *=p<0.05
g I : T
6.0 6.0
[N T | B =
oo T4 : RE | S
R e 5.4 ==t N
5.2 T 5.2
5.0 5.0
- - - 4.8 : :
:'g | Shiatsu stimulation 4.61— Shiatsu stimulation
44 4.4
2
42 "B st st st SL SL SUAT AL AL AL AL Al Bf St St St St St St Af Af Af Af Af Af

60 0 30 60 90 120 150 0 30 60 90 120 150
(sec)

60 0 30 60 90 120150 0 30 60 90 120 150
(sec)

Non-stimulation group

(mm)

6.8

6.4
6.2
6.0
58

54 1 i ] S6m
5.2 1 t

s 1 e}

46 ]~ No stimulation
4.4
a2

Bf St St St St St St Af Af Af Af Af Af
60 0 30 60 90 120 150 0O 30 60 80 120 1(50 )
sec

mm)

6.8
6.6
6.4
6.2
6.0
5.8
5.6 1

52 11 atal

5.0
4.8
4.6
4.4
4.2

No stimulation

Bf St St St St St St Af Af Af Af Af Af
60 0 30 60 90 120 150 0 30 60 90 120{150}
sec,

Fig. 6. Changes to pupil diameter due to shiatsu stimulation of head region
Upper graphs show the stimulation group and lower graphs show the non-stimulation group. On each graph, the vertical axis repre-
sents pupil diameter (mm) and horizontal axis represents elapsed time (sec), with mean + SE displayed. Bf: pre-stimulation (control);

St: during stimulation; Af: post-stimulation
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Fig. 7. Changes to heart rate and blood pressure due to shiatsu stimulation of head region
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I. Introduction

It is known that shiatsu therapy produces a variety of
physiological responses, including improvement of
autonomic nervous system function and relaxation of
muscle tone?.

The Japan Shiatsu College has been conducting on-
going research to clarify the effects of shiatsu stimula-
tion on autonomic nervous system functions, and has
previously reported that shiatsu stimulation of healthy
test subjects results in lower heart rate».», lower blood
pressure?, increased muscle blood flow?, and increased
electrogastrography dominant powers?, These reports
have shown that shiatsu stimulation affects various au-
tonomic nervous system functions.

Because the pupil, which is innervated by auto-
nomic nerves, is used as one indicator for autonomic
nervous system function, we anticipated that shiatsu
stimulation would affect pupil diameter via the au-
tonomic nervous system. Starting in 2010, we began
studying the effects of shiatsu stimulation on pupil di-
ameter, and have shown that shiatsu stimulation to the
abdomen, anterior cervical region, sacral region, and
head region significantly reduces pupil diameter. On
the other hand, shiatsu stimulation to the lateral crural
region did not result in significant reduction in pupil
diameter®-m,

Based on previous research, in this report we mea-
sure changes to pupil diameter due to shiatsu stimu-
lation of the antebrachial region, an area that has not
been studied before. We also measure blood pressure
and heart rate.

Il. Methods

1. Subjects
Research was conducted on 26 healthy adult students
and instructors of the Japan Shiatsu College (16 male,
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10 female) between the ages of 19 and 61, with an av-
erage age of 35.6 + 10.9 years old. Test procedures were
fully explained to each test subject and their prior con-
sent obtained.

2. Test period and location

Testing was conducted in the basic medicine research
lab at the Japan Shiatsu College between April 19 and
September 8, 2014. Regarding the test environment,
room temperature was 22 + 2,0°'C, humidity was 79 +
15.0%, and illumination was 100 lux.

3. Measurement procedures
Changes in pupil diameter were measured using a
binocular electronic pupillometer (Newopto Corp. ET-
200) (Fig. 1).

Changes in blood pressure and heart rate were mea-
sured using a continuous blood pressure manometer
(MediSense MUB101) (Fig. 2).

Fig. 1. Binocular electronic pupillometer
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Fig. 2. Measurement using continuous blood pres-
sure manometer

elbow

Fig. 3. Eight points on median line of medial antebrachial region

4, Stimulation
Area of stimulation (Fig. 3)
With the test subject in the supine position, stimula-
tion was applied using two-thumb pressure to the
eight points of the median line of the right medial an-
tebrachial region, as per basic Namikoshi shiatsu.
Stimulation was applied for 3 seconds per point,
repeated for 3 minutes using standard pressure (pres-
sure gradually increased, sustained, and gradually
decreased) with the amount of pressure applied clas-
sified as standard (pressure regulated so as to be plea-
surable for the test subject).

5. Test procedure (Fig. 4)
Test subjects were questioned on physical condition
and history of eye disease.

Two tests were performed, one in which shiatsu
stimulation was applied (hereafter, the stimulation
group) and one in which no shiatsu stimulation was
applied (hereafter, the non-stimulation group). Both
interventions were carried out on all 26 test subjects
on different days.

Shiatsu stimulation group

Shiatsu @
Rest &

Non-stimulation group

Rest @

Fig. 4. Test procedure

Rest @
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Fig. 5. Measurement using pupillometer

For the stimulation group, pupil diameter, blood
pressure, and heart rate were measured on test sub-
jects resting in the supine position for 3 minutes prior
to shiatsu stimulation, 3 minutes during stimula-
tion, and 3 minutes post-stimulation, for a total of 9
minutes.

For the non-stimulation group, pupil diameter,
blood pressure, and heart rate were measured on test
subjects resting in the supine position, as with the
stimulation group, for 9 minutes (Fig. 5).

For measurement of pupil diameter, test subjects
were told to focus on a 1.5 cm mark affixed within
their field of vision.

6. Data analysis

The measurement taken 60 seconds prior to stimula-
tion (Bf.60) was established as the control value, and
calculations performed using data taken at 30-second
intervals during stimulation (St.) and post-stimulation
(Af.) Analysis was performed using IBM SPSS Statistics
(ver.22).

7. Statistical processing

Chronological changes to pupil diameter, heart rate,
and blood pressure for each group were subject to lin-
ear analysis using a mixed-model, Bonferroni multiple
comparison, and reciprocal effect was subject to linear
analysis using a mixed model. A significance level of
<5% was determined to be significant.

lil. Results

1. Pupil diameter (Fig.6)

For right pupil diameter, no chronological reciprocal
effect was displayed between the stimulation and non-
stimulation groups. In the stimulation group, transient
right pupil dilation was observed immediately after
commencement of stimulation, followed by a trend
toward constriction, with significant constriction mea-
sured at 150 seconds during stimulation (p = 0.03) and
at 60 seconds post-stimulation (p = 0.046), compared
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Fig. 6. Changes to pupil diameter due to shiatsu stimulation of antebrachial region
Upper graphs show the stimulation group and lower graphs show the non-stimulation group. On each graph, the vertical axis represents pupil di-
ameter (mm) and horizontal axis represents elapsed time (sec), with mean = SE displayed. Bf: pre-stimulation (control); St: during stimulation; Af:

post-stimulation

to pre-stimulation (control). In the non-stimulation
group, right pupil diameter showed a gradual trend to-
ward constriction, but there was no significant change
compared to pre-stimulation.

For left pupil diameter, no chronological recipro-
cal effect was displayed between the stimulation and
non-stimulation groups. In the stimulation group,
transient left pupil dilation was observed immediately
after commencement of stimulation, followed by a
trend toward constriction, with significant constric-
tion measured at 90 seconds (p = 0.043), 120 seconds
(p =0.022), and 150 seconds (p = 0.009) during stimu-
lation, and at 30 seconds (p = 0.035), 60 seconds (p =
0.012), and 90 seconds (p = 0.028) post-stimulation,
compared to pre-stimulation. In the non-stimulation
group, right pupil diameter showed a gradual trend to-
ward constriction, but there was no significant change
compared to pre-stimulation (control).

2. Blood pressure and heart rate

With regard to systolic and diastolic blood pressure
and heart rate, no chronological change was observed
in either the stimulation group or the non-stimulation

group (Fig. 7).

IV. Discussion

In this study, no significant change in pupil diameter
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was observed in the non-stimulation group, whereas
in the group that received shiatsu stimulation to the
antebrachial region, significant constriction of the
pupil occurred.

With regard to systolic and diastolic blood pressure
and heart rate, no significant difference was observed
when comparing the stimulation and non-stimulation
groups.

[t has been reported that pupil dilation occurs in
response to pain stimulation™. We may assume that a
dilation response did not occur in this study because
subjects received standard shiatsu stimulation unac-
companied by pain.

Pupil diameter is governed by sympathetic nerves
(cervical sympathetic nerves), which control the dila-
tor pupillae muscle, and parasympathetic nerves (ocu-
lomotor nerve), which control the sphincter pupillae
muscle. The pupillary constriction response due to shi-
atsu stimulation observed in this study was probably
due to an autonomic nervous system response involv-
ing either stimulation of the parasympathetic nervous
system, which controls the sphincter pupillae muscle,
suppression of the sympathetic nervous system, which
controls the dilator pupillae muscle, or a combination
of the two.

It has been shown that the sympathetic nervous
system is involved in pupillary responses involving the
higher brain centers™#, but Ohsawa et al'» and Shimura
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Fig. 7. Changes to heart rate and blood pressure due to shiatsu stimulation of antebrachial region

et al® showed that reflexive pupil dilation occurs in
anesthetized rats due to electro-acupuncture and
pinch stimulation, and is unaffected by severing cervi-
cal sympathetic nerves, confirming that dilation occurs
due to suppression of the parasympathetic nervous
system. They also reported on the important role the
parasympathetic nervous system plays in the pupillary
response in reaction to somatosensory stimulation.
Previous studies conducted up to last year have con-
firmed that significant pupil constriction occurs with
shiatsu stimulation to the abdominal, anterior cervical,
sacral, and head regions®- . The current study shows
that a significant pupillary constriction response also
occurs due to shiatsu stimulation to the antebrachial
region. This pupillary response suggests that shiatsu
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stimulation probably causes excitation of the parasym-
pathetic nervous system.

In the report on the lateral crural region by Yokota et
al’, when comparing the stimulation and non-stimula-
tion groups, no significant constriction in pupil diam-
eter was observed. This suggests that the constriction
response differs depending on which region is subject
to shiatsu stimulation. Further study is necessary to
determine the different effects of shiatsu stimulation
depending on the region.

V. Conclusions

From this study performed on healthy adults, the fol-
lowing is evident:
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1. Shiatsu stimulation of the antebrachial region re-
sulted in significant constriction of pupil diameter
compared to the non-stimulation group.

2. No change was observed in systolic or diastolic blood
pressure or heart rate.

In

closing, we would like to express our appreciation

to the instructors and students of the Japan Shiatsu
College who participated in this research.
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I. Introduction

It is known that shiatsu therapy produces a variety of
physiological responses, including improvement of
autonomic nervous system function and relaxation of
muscle toner.

The Japan Shiatsu College has been conducting on-
going research to clarify the effects of shiatsu stimula-
tion on autonomic nervous system functions, and has
previously reported that shiatsu stimulation of healthy
test subjects results in lower heart rate2.%, lower blood
pressure?, increased muscle blood flow, and increased
electrogastrography dominant powers-"., These reports
have shown that shiatsu stimulation affects various au-
tonomic nervous system functions.

Because the pupil, which is innervated by auto-
nomic nerves, is used as one indicator for autonomic
nervous system function, we anticipated that shiatsu
stimulation would affect pupil diameter via the au-
tonomic nervous system. Starting in 2010, we began
studying the effects of shiatsu stimulation on pupil di-
ameter, and have shown that shiatsu stimulation to the
abdomen, anterior cervical region, sacral region, head
region, and antebrachial region significantly reduce
pupil diameter. On the other hand, shiatsu stimulation
to the lateral crural region did not result in significant
reduction in pupil diameters-12,

Based on previous research, in this report we mea-
sure changes to pupil diameter, blood pressure, and
heart rate due to shiatsu stimulation of the interscapu-
lar region, an area that has not been studied before.

Il. Methods

1. Subjects

Research was conducted on 19 healthy adult male
students and instructors of the Japan Shiatsu College
between the ages of 21 and 54, with an average age
of 34.7 £ 9.3 years old. Test procedures were fully
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explained to each test subject and their prior consent
obtained.

2. Test period and location

Testing was conducted in the basic medicine research
lab at the Japan Shiatsu College between April 10 and
July 25, 2015. Regarding the test environment, room
temperature was 22 + 2.0°C, humidity was 79 = 15.0%,
and illumination was 100 lux.

3. Measurement procedures
Changes in pupil diameter were measured using a
binocular electronic pupillometer (Newopto Corp. ET-
200) (Fig. 1).

Changes in blood pressure and heart rate were mea-
sured using a continuous blood pressure manometer
(MediSense MUB101) (Fig. 2).

4. Stimulation

With the test subject in the right lateral position, stim-
ulation was applied using two-thumb pressure to the
five points of the right interscapular region, parallel

Fig. 1. Binocular electronic pupillometer
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Fig. 2. Measurement using continuous blood pres-
sure manometer

to the spine, as per basic Namikoshi shiatsu (Fig. 3).
Stimulation was applied for 3 seconds per point, re-
peated for 3 minutes using standard pressure (pres-
sure gradually increased, sustained, and gradually
decreased) with the amount of pressure applied clas-
sified as standard (pressure regulated so as to be plea-
surable for the test subject).

5. Test procedure (Fig. 4)
Test subjects were questioned on physical condition
and history of eye disease.

Two tests were performed, one in which shiatsu

~

1e
2e
e

\/ » \/
L
Fig. 3. Area of stimulation (5 points of interscapular region)

Shiatsu stimulation group

Shiatsu @
Rest @
Rest ®

Non-stimulation group

Rest ®

Fig. 4. Test procedure

Fig. 5. Measurement of shiatsu stimulation group

stimulation was applied (hereafter, the stimulation
group) and one in which no shiatsu stimulation was
applied (hereafter, the non-stimulation group). Both
interventions were carried out on all 19 test subjects
on different days.

For the stimulation group, pupil diameter, blood
pressure, and heart rate were measured on test sub-
jects resting in the lateral position for 3 minutes prior
to shiatsu stimulation, 3 minutes during stimula-
tion, and 3 minutes post-stimulation, for a total of 9
minutes.

For the non-stimulation group, pupil diameter,
blood pressure, and heart rate were measured on test
subjects resting in the lateral position, as with the
stimulation group, for 9 minutes. (Fig. 5)

For measurement of pupil diameter, test subjects
were told to focus on a mark affixed within their field
of vision.

6. Data analysis

The measurement taken 60 seconds prior to stimula-
tion (Bf.60) was established as the control value, and
calculations performed using data taken at 30-second
intervals during stimulation (St.) and post-stimulation
(Af.) Analysis was performed using I[BM SPSS Statistics
(ver. 22).

7. Statistical processing

Chronological changes to pupil diameter, heart rate,
and blood pressure for each group were subject to lin-
ear analysis using a mixed-model, Bonferroni multiple
comparison, and alternation effect was subject to lin-
ear analysis using a mixed model. A significance level
of <5% was determined to be significant.

Ill. Results

1. Pupil diameter (Fig. 6)
Right pupil diameter: In the stimulation group,
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Fig. 6. Changes to pupil diameter, blood pressure, and heart rate due to shiatsu stimulation of the interscapular region
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St: during stimulation; Af: post-stimulation.

Stimulation group: (), Non-stimulation group: (B), * p<0.05, ** p<0.01

transient right pupil dilation was observed immedi-
ately after commencement of stimulation, followed
by a trend toward constriction, with constriction mea-
sured at 120 seconds (p = 0.003) and 150 seconds (p <
0.0001) during stimulation and at 0 seconds (p =0.002),
30 seconds (p < 0.0001), 60 seconds (p < 0.0001), 90
seconds (p < 0.0001), 120 seconds (p < 0.0001), and
150 seconds (p < 0.0001) post-stimulation, compared
to pre-stimulation (Control). The non-stimulation
group displayed significant constriction at 120 seconds
(p=0.05) and 150 seconds (p = 0.005) during the stim-
ulation period and at 0 seconds (p = 0.037), 30 seconds
(p = 0.002), 60 seconds (p < 0.0001), 90 seconds (p =
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0.001), 120 seconds (p < 0.0001), and 150 seconds (p
=0.001) during the post-stimulation period, compared
to the pre-stimulation period (Control). No chronologi-
cal alternation effect was displayed between the two
groups (p = 0.067).

Left pupil diameter: In the stimulation group, tran-
sient right pupil dilation was observed immediately
after commencement of stimulation (p = 0.044), fol-
lowed by a trend toward constriction, with constric-
tion measured at 90 seconds (p = 0.024), 120 seconds
(p < 0.0001), and 150 seconds (p < 0.0001) during
stimulation and at 0 seconds (p < 0.0001)), 30 seconds
(p < 0.0001), 60 seconds (p < 0.0001), 90 seconds (p
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< 0.0001), 120 seconds (p < 0.0001), and 150 seconds
(p < 0.0001) post-stimulation, compared to pre-stimu-
lation (Control). The non-stimulation group displayed
significant constriction at 120 seconds (p = 0.044) and
150 seconds (p = 0.003) during the stimulation period
and at 0 seconds (p = 0.019), 30 seconds (p = 0.002),
60 seconds (p < 0.0001), 90 seconds (p = 0.001), 120
seconds (p < 0.0001), and 150 seconds (p < 0.0001)
during the post-stimulation period, compared to the
pre-stimulation period (Control). No chronological al-
ternation effect was displayed between the two groups
(p <0.0001).

2. Heart rate and blood pressure (Fig. 6)

Heart rate: In the stimulation group, heart rate de-
creased at 30 seconds (p < 0.0001), 60 seconds (p
< 0.0001), 90 seconds (p < 0.0001), 120 seconds (p <
0.001) and 150 seconds (p = 0.01) during stimula-
tion and at 0 seconds ( p < 0.0001) and 30 seconds
(p = 0.015) post-stimulation, compared to pre-stimu-
lation (Control). The non-stimulation group showed
no change compared to pre-stimulation (Control). A
chronological alternation effect was displayed be-
tween the stimulation and non-stimulation groups (p
<0.0001).

Systolic blood pressure: In the stimulation group,
systolic blood pressure decreased at 90 seconds (p =
0.017), 120 seconds (p = 0.047), and 150 seconds (p =
0.005) during stimulation and at 0 seconds ( p = 0.003),
30 seconds (p < 0.0001), 60 seconds (p < 0.0001), 90
seconds (p < 0.0001), 120 seconds (p < 0.0001), and
150 seconds (p < 0.0001) post-stimulation, compared
to pre-stimulation (Control).The non-stimulation
group showed a decrease at 30 seconds (p = 0.014), 60
seconds (p = 0.004), 90 seconds (p = 0.001), 120 sec-
onds (p = 0.001), and 150 seconds (p < 0.0001) in the
post-stimulation period, compared to the pre-stimu-
lation period (Control). No alternation effect was dis-
played between the groups (p = 0.051).

Diastolic blood pressure: In the stimulation group,
diastolic blood pressure decreased at 30 seconds (p =
0.023) 60 seconds (p = 0.036), 90 seconds (p = 0.001),
120 seconds (p = 0.012), and 150 seconds (p = 0.001)
during stimulation and at 0 seconds ( p = 0.001), 30
seconds (p < 0.0001), 60 seconds (p < 0.0001), 90 sec-
onds (p < 0.0001), 120 seconds (p < 0.0001), and 150
seconds (p < 0.0001) post-stimulation, compared to
pre-stimulation (Control).The non-stimulation group
showed a decrease at 90 seconds (p = 0.014), 120 sec-
onds (p = 0.043), and 150 seconds during the stimula-
tion period and at 30 seconds (p = 0.031), 60 seconds
(p = 0.007), 90 seconds (p = 0.003), 120 seconds (p <
0.0001) and 150 seconds (p < 0.0001) in the post-
stimulation period, compared to the pre-stimulation
period (Control). No alternation effect was displayed
between the groups (p = 0.622).
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IV. Discussion

In this study, results indicated changes to pupil diame-
ter, heart rate, and systolic and diastolic blood pressure
due to shiatsu stimulation of the interscapular region.
Also, additive action was displayed for left-side pupil
diameter and heart rate, relative to the non-stimula-
tion group.

Pupil diameter is governed by sympathetic nerves
(cervical sympathetic nerves), which control the dila-
tor pupillae muscle, and parasympathetic nerves (ocu-
lomotor nerve), which control the sphincter pupillae
muscle. The pupillary constriction response due to shi-
atsu stimulation observed in this study was probably
due to an autonomic nervous system response involv-
ing either stimulation of the parasympathetic nervous
system, which controls the sphincter pupillae muscle,
suppression of the sympathetic nervous system, which
controls the dilator pupillae muscle, or a combination
of the two.

It has been shown that the sympathetic nervous
system is involved in pupillary responses involving
the higher brain centers. ), but Ohsawa et al®» and
Shimura et al'® showed that reflexive pupil dilation oc-
curs in anesthetized rats due to electro-acupuncture
and pinch stimulation, and is unaffected by severing
cervical sympathetic nerves, confirming that dilation
occurs due to suppression of the parasympathetic
nervous system. They also reported on the important
role the parasympathetic nervous system plays in
the pupillary response in reaction to somatosensory
stimulation.

Previous studies conducted up to last year have con-
firmed that significant pupil constriction occurs with
shiatsu stimulation to the abdominal, anterior cervical,
sacral, head, and antebrachial regionss-2, The current
study shows that a pupillary constriction response also
occurs due to shiatsu stimulation to the interscapular
region. This pupillary response suggests that shiatsu
stimulation probably causes excitation of the parasym-
pathetic nervous system.

In the report on the lateral crural region by Yokota et
al», when comparing the stimulation and non-stimula-
tion groups, no significant constriction in pupil diam-
eter was observed. This suggests that the constriction
response differs depending on which region is subject
to shiatsu stimulation. Further study is necessary to
determine the different effects of shiatsu stimulation
depending on the region.

Also, although the pupillary reflex is bilaterally con-
sensual in response to light, in this study additive ac-
tion was only confirmed on the left side. It is possible
that the pupillary reflex in response to shiatsu stimula-
tion differs from the response to light.
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V. Conclusions

From this study performed on healthy adults, the fol-
lowing is evident:

Shiatsu stimulation of the interscapular region with
the subject in the right lateral position resulted in left
pupil diameter constriction and reduced heart rate
both during and after stimulation, and displayed ad-
ditive action compared to the non-stimulation group.
Also, in the stimulation group, right pupil diameter
constriction and reduced blood pressure occurred both
during and after stimulation, with no interaction effect
compared to the non-stimulation group.

The above indicates that shiatsu stimulation of the
interscapular region had a greater effect on autonomic
nervous system function than rest alone.

In closing, we would like to express our appreciation
to the instructors and students of the Japan Shiatsu
College who participated in this research.
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I. Introduction

It is known that shiatsu therapy produces a variety of
physiological responses, including improvement of
autonomic nervous system function and relaxation
of muscle tonen. The Japan Shiatsu College has been
conducting ongoing research to clarify the effects of
shiatsu stimulation on autonomic nervous system
functions, and has previously reported that shiatsu
stimulation of healthy test subjects results in lower
heart rate» 3, lower blood pressure?, increased muscle
blood flow?, and increased electrogastrography domi-
nant powers, These reports have shown that shiatsu
stimulation affects various autonomic nervous system
functions.

Because the pupil, which is innervated by auto-
nomic nerves, is used as one indicator for autonomic
nervous system function, we anticipated that shiatsu
stimulation would affect pupil diameter via the au-
tonomic nervous system. Starting in 2010, we began
studying the effects of shiatsu stimulation on pupil
diameter, and have shown that shiatsu stimulation to
the abdomen, anterior cervical region, sacral region,
head region, antebrachial region, and interscapular
region significantly reduce pupil diameter®-», On the
other hand, shiatsu stimulation to the lateral crural
region did not result in significant reduction in pupil
diameter®.

Based on previous research, in this report we mea-
sure changes to pupil diameter due to shiatsu stimu-
lation of the lateral cervical and superior nuchal line
regions, an area that has not been studied before. We
also measure blood pressure and heart rate.

Il. Methods

1. Subjects
Research was conducted on 35 healthy adult students
and instructors of the Japan Shiatsu College (24 male,
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11 female) between the ages of 19 and 63, with an av-
erage age of 34.7 £ 11.2 years old. Test procedures were
fully explained to each test subject and their prior con-
sent obtained.

2. Test period and location

Testing was conducted in the basic medicine research
lab at the Japan Shiatsu College between April 16 and
July 13, 2016. Regarding the test environment, room
temperature was 22 + 2.0°C, humidity was 79 + 15.0%,
and illumination was 100 lux.

3. Measurement procedures

Changes in pupil diameter were measured using a
binocular electronic pupillometer (Newopto Corp. ET-
200) (Fig. 1), with the subject in the supine position.
Changes in blood pressure and heart rate were mea-
sured using a continuous blood pressure manometer
(MediSense MUB101) (Fig. 2), detected at either the
right middle or the right ring finger (Fig. 3).

Fig. 1. Binocular electronic pupillometer
(Newapto Corp. ET-200)



Fig. 2. Measurement using continuous blood pres-
sure manometer (MediSense MUB101)

Fig. 3. Scene from research lab

4. Stimulation

With the subject in the supine position, stimulation
was applied bilaterally to the four points of the lateral
cervical region, bilaterally to the three points of the su-
perior nuchal line, and to the one point of the medulla
oblongata (occipital condyle) (Fig. 4). Stimulation was
applied for 3 seconds per point, repeated for 3 minutes
using standard pressure (pressure gradually increased,
sustained, and gradually decreased) with the amount
of pressure applied classified as standard (pressure
regulated so as to be pleasurable for the test subject).

5. Test procedure (Fig 5)
Prior to testing, test subjects were questioned on phys-
ical condition and history of eye disease.

Two tests were performed, one in which shiatsu
stimulation was applied (hereafter, the stimulation
group) and one in which no shiatsu stimulation was
applied (hereafter, the non-stimulation group). Both
interventions were carried out on all test subjects on
different days.

For the stimulation group, test subjects rested in the
lateral position for 3 minutes prior to shiatsu stimu-
lation (60 seconds prior to stimulation: Control), fol-
lowed by 3 minutes of stimulation (St. 0, St. 30, St. 60,
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Fig. 4. Area of stimulation
4 points of lateral cervical region; 3 points of su-
perior nuchal line; 1 point of medulla oblongata

Rest @ \

St. 90, St.120, St.150), and 3 minutes post-stimulation
(Af. 0, Af. 30, Af. 60, Af. 90, Af.120, Af.150), for a total of
9 minutes.

For the non-stimulation group, test subjects rested
in the supine position, as with the stimulation group,
for 9 minutes. (Fig. 5)

For measurement of pupil diameter, test subjects
were told to focus on a mark affixed within their field
of vision.

Shiatsu stimulation group

Shiatsu @
Rest @

Non-stimulation group

Rest @

Fig. 5. Test procedure

6. Data analysis

The measurement taken 60 seconds prior to stimula-
tion (Control) was established as the control value, and
calculations performed using data taken at 30-second
intervals during stimulation (St.) and post-stimulation
(Af.) Analysis was performed using IBM SPSS Statistics
(ver. 22).

7. Statistical processing

Pupil diameter, heart rate, and blood pressure were
subject to linear analysis using a mixed-model,
Bonferroni multiple comparison. The groups were
compared using reciprocal effect. Significance level
was 5%.
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lll. Results

1. Pupil diameter (Fig. 6)
Right pupil response: In the stimulation group, pupil
constriction was observed at St. 150 (p = 0.031), Af. 30
(p = 0.002), Af. 60 (p < 0.001), Af. 90 (p < 0.001), Af.
120 (p < 0.001), and Af. 150 (p < 0.001), compared to
Control. In the non-stimulation group, no chronologi-
cal change occurred. A comparison of chronological
changes between the stimulation and non-stimulation
groups indicated a cancellation effect (p < 0.001).

Left pupil response: In the stimulation group, pupil
constriction was observed at Af. 30 (p = 0.011), Af. 60
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(p = 0.001), Af. 90 (p < 0.001), Af. 120 (p < 0.001), and
Af. 150 (p < 0.001), compared to Control. In the non-
stimulation group, no chronological change occurred.
A comparison of chronological changes between the
stimulation and non-stimulation groups indicated a
cancellation effect (p < 0.001).

2. Heart rate and blood pressure (Fig. 6)

Heart rate: In the stimulation group, heart rate de-
creased at St. 0 (p = 0.018), St. 120 (p = 0.004), St. 150 (p
=0.01) and Af. 30 (p = 0.025), compared to Control. The
non-stimulation group showed chronological change.



A comparison of chronological changes between the
stimulation and non-stimulation groups indicated a
cancellation effect (p < 0.011).

Systolic blood pressure: No chronological changes
compared to Control were observed in either the stim-
ulation or the non-stimulation groups. A comparison
of chronological changes between the stimulation and
non-stimulation groups indicated a reciprocal effect (p
=0.002).

Diastolic blood pressure: In the stimulation group,
diastolic blood pressure decreased at St. 120 (p = 0.01)
and Af. 30 (p < 0.001) compared to Control. The non-
stimulation group showed no chronological change.
A comparison of chronological changes between the
stimulation and non-stimulation groups indicated a
cancellation effect (p = 0.045).

IV. Discussion

In this study, results indicated constriction of pupil di-
ameter, decreased heart rate, and reduction of diastolic
blood pressure due to shiatsu stimulation of the lateral
neck and superior nuchal line regions.

It has been reported that pupil dilation occurs in
response to pain stimulation. We may assume that a
dilation response did not occur in this study because
subjects received standard shiatsu stimulation unac-
companied by pain.

Pupil diameter is governed by sympathetic nerves
(cervical sympathetic nerves), which control the dila-
tor pupillae muscle, and parasympathetic nerves (ocu-
lomotor nerve), which control the sphincter pupillae
muscle. The pupillary constriction response due to shi-
atsu stimulation observed in this study was probably
due to an autonomic nervous system response involv-
ing either stimulation of the parasympathetic nervous
system, which controls the sphincter pupillae muscle,
suppression of the sympathetic nervous system, which
controls the dilator pupillae muscle, or a combination
of the two.

It has been shown that the sympathetic nervous
system is involved in pupillary responses involving
the higher brain centers'. %, but Ohsawa et al™ and
Shimura et al® showed that reflexive pupil dilation oc-
curs in anesthetized rats due to electro-acupuncture
and pinch stimulation, and is unaffected by severing
cervical sympathetic nerves, confirming that dilation
occurs due to suppression of the parasympathetic
nervous system, They also reported on the important
role the parasympathetic nervous system plays in
the pupillary response in reaction to somatosensory
stimulation.

Previous studies conducted up to last year have
confirmed that significant pupil constriction occurs
with shiatsu stimulation to the abdominal, anterior
cervical, sacral, head, antebrachial, and interscapular
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regionss», whereas no significant pupil constriction
was observed due to shiatsu stimulation of the lat-
eral crural region®, suggesting that the constriction
response differs depending on the region. The current
study shows that a pupillary constriction response
also occurs due to shiatsu stimulation to the lateral
cervical and superior nuchal line regions. This pupil-
lary response suggests that shiatsu stimulation prob-
ably causes excitation of the parasympathetic nervous
system.

V. Conclusions

From this study performed on healthy adults, the fol-
lowing is evident:

Shiatsu stimulation of the lateral cervical and supe-
rior nuchal line regions resulted in pupil diameter re-
striction and reduced heart rate both during and after
stimulation, and displayed a compensation effect com-
pared to the non-stimulation group.

Diastolic blood pressure was reduced both during
and after stimulation, and displayed a compensation
effect compared to the non-stimulation group.

The above indicates that shiatsu stimulation of the
lateral cervical and superior nuchal line regions had a
greater effect on autonomic nervous system function
than rest alone.

In closing, we would like to express our appreciation
to the instructors and students of the Japan Shiatsu
College who participated in this research.
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I. Introduction

It is known that shiatsu therapy produces a variety of
physiological responses, including improvement of
autonomic nervous system function and relaxation of
muscle tone?.

The Japan Shiatsu College has been conducting on-
going research to clarify the effects of shiatsu stimula-
tion on autonomic nervous system functions, and has
previously reported that shiatsu stimulation of healthy
test subjects results in lower heart rate %, lower blood
pressure?, increased muscle blood flow?, and increased
electrogastrography dominant powers-”, These reports
have shown that shiatsu stimulation affects various au-
tonomic nervous system functions.

Because the pupil, which is innervated by autonomic
nerves, is used as one indicator for autonomic nervous
system function, we anticipated that shiatsu stimula-
tion would affect pupil diameter via the autonomic
nervous system. Starting in 2010, we have studied the
effects of shiatsu stimulation on pupil diameter, and
have shown that shiatsu stimulation to the abdomen,
anterior cervical region, sacral region, head region,
antebrachial region, interscapular region, and lateral
cervical and superior nuchal line regions significantly
reduce pupil diameter. On the other hand, shiatsu
stimulation to the lateral crural region did not result in
significant reduction in pupil diameter®-12),

Based on previous research, in this report we mea-
sure changes to pupil diameter due to shiatsu stimu-
lation of the subscapular region, an area that has not
been studied before. We also measure blood pressure
and heart rate.

Il. Methods

1. Subjects
Research was conducted on 34 healthy adult students
and instructors of the Japan Shiatsu College (17 male,
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17 female) between the ages of 20 and 64, with an av-
erage age of 38.2 £ 10.8 years old. Test procedures were
fully explained to each test subject and their prior in-
formed written consent obtained.

2. Test period and location

Testing was conducted in the basic medicine research
lab at the Japan Shiatsu College between April 28 and
June 30, 2017. Regarding the test environment, room
temperature was 25 + 2.0°'C, humidity was 65 * 15.0%,
and illumination was 100 lux.

3. Measurement procedures

Changes in pupil diameter were measured using a
binocular electronic pupillometer (Newopto Corp. ET-
200) (Fig. 1). Changes in blood pressure and heart rate
were measured using a continuous blood pressure ma-
nometer (MediSense MUB101) (Fig. 2).

Fig. 1. Binocular electronic pupillometer
(Newopto Corp. ET-200)
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Fig. 2. Measurement using continuous blood pres-
sure manometer (MediSense MUB101)

Fig. 3. 10 points of subscapular region

4, Stimulation

Area of stimulation (Fig. 3)

With the subject in the right lateral position, stimu-
lation was applied to ten points parallel to the spine
in the subscapular region, in accordance with the ten
points of basic Namikoshi shiatsu for the left sub-
scapular region, using thumb-on-thumb pressure.
Stimulation was applied for 3 seconds per point, re-
peated for 3 minutes using standard pressure (pres-
sure gradually increased, sustained, and gradually
decreased) with the amount of pressure applied clas-
sified as standard (pressure regulated so as to be plea-
surable for the test subject).

5. Test procedure (Fig. 4)

Test subjects were questioned on physical condition
and history of eye disease.

Shiatsu stimulation group

Shiatsu @
Rest @
Rest

Non-stimulation group

Rest @

Fig. 4. Test procedure
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Fig. 5. Measuring pupil diameter using pupillometer

Two tests were performed, one in which shiatsu
stimulation was applied (hereafter, the stimulation
group) and one in which no shiatsu stimulation was
applied (hereafter, the non-stimulation group). Both
interventions were carried out on all test subjects on
different days.

For the stimulation group, test subjects rested in the
lateral position for 3 minutes prior to shiatsu stimula-
tion, followed by 3 minutes of stimulation, and 3 min-
utes post-stimulation, for a total of 9 minutes, during
which time their pupil diameter, blood pressure, and
heart rate were measured.

For the non-stimulation group, test subjects rested
in the lateral position, as with the stimulation group,
for 9 minutes, during which time their pupil diameter,
blood pressure, and heart rate were measured. (Fig. 5)

For measurement of pupil diameter, test subjects
were told to focus on a mark affixed within their field
of vision.

6. Data analysis

The measurement taken 60 seconds prior to stimula-
tion (Bf.60) was established as the control value, and
calculations performed using data taken at 30-second
intervals before stimulation (Bf.), during stimulation
(St.), and post-stimulation (Af.) Analysis was per-
formed using IBM SPSS Statistics (ver. 22).

7. Statistical processing

Chronological changes to pupil diameter, heart rate,
and blood pressure were subject to linear analysis
using a mixed-model, Bonferroni multiple comparison.
The groups were compared using reciprocal action.
Significance level was 5%.
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Fig. 6. Changes to pupil diameter due to shiatsu stimulation of the subscapular region
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Iil. Results

1. Pupil diameter (Fig.6)

Right pupil response: In the stimulation group, sig-
nificant pupil dilation of 4.95 + 0.91 mm (p < 0.001)
was observed immediately after stimulation began,
followed by gradual, continuing, significant pupil con-
striction observed post-stimulation at 60 sec. (4.17
0.79 mm (p < 0.002)), 120 sec. (4.13 + 0.80 mm (p =
0.003), and 150 sec. (4.16 £ 0.73 mm (p = 0.010)), com-
pared to pre-stimulation (Control) values of 4.47 +
0.85 mm (average £ SD). In the non-stimulation group,
no chronological change occurred. A comparison of
chronological changes between the stimulation and
non-stimulation groups indicated a cancellation effect
(p<0.001).

Left pupil response: In the stimulation group, sig-
nificant pupil dilation of 4.83 + 0.79 mm (p < 0.001)
was observed immediately after stimulation began,
followed by gradual, continuing, significant pupil con-
striction observed post-stimulation at 30 sec. (4.08 *
0.64 mm (p = 0.029)) and 60 sec. (4.09 £ 0.71 mm (p
= 0.004), compared to Control values of 4.40 £ 0.78. In
the non-stimulation group, no chronological change
occurred. A comparison of chronological changes be-
tween the stimulation and non-stimulation groups in-
dicated a cancellation effect (p < 0.001).
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2. Heart rate (Fig. 7)

In the stimulation group, significant reduction in heart
rate was observed during stimulation at 30 sec. (69.0
+ 9.6 bpm (p < 0.001)), 60 sec. (69.8 + 10.0 bpm (p =
0.001)), and 120 sec. (70.4 £ 10.4 bpm (p = 0.032)),
compared to the Control. value of 72.4 + 10.3 bpm.
In the non-stimulation group, no changes occurred.
A comparison of chronological changes between the
stimulation and non-stimulation groups indicated no
cancellation effect (p < 0.001).

3. Blood pressure

No changes in systolic or diastolic blood pressure were
observed in either the stimulation or the non-stimula-
tion groups.

IV. Discussion

In this study, results indicated significant constriction
of pupil diameter and decreased heart rate. Blood pres-
sure did not show a significant response,

It has been reported that pupil dilation occurs in
response to pain stimulation®, We may assume that a
dilation response did not occur in this study because
subjects received standard shiatsu stimulation, which
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Fig. 7. Changes to heart rate and blood pressure due to shiatsu stimulation of the subscapular region
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is unaccompanied by pain.

Pupil diameter is governed by sympathetic nerves
(cervical sympathetic nerves), which control the dila-
tor pupillae muscle, and parasympathetic nerves (ocu-
lomotor nerve), which control the sphincter pupillae
muscle. The pupillary constriction response due to shi-
atsu stimulation observed in this study was probably
due to an autonomic nervous system response involv-
ing either stimulation of the parasympathetic nervous
system, which controls the sphincter pupillae muscle,
suppression of the sympathetic nervous system, which
controls the dilator pupillae muscle, or a combination
of the two.
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It has been shown that the sympathetic nervous
system is involved in pupillary responses involving
the higher brain centers®: ", but Ohsawa et al® and
Shimura et al" showed that reflexive pupil dilation oc-
curs in anesthetized rats due to electro-acupuncture
and pinch stimulation, and is unaffected by severing
cervical sympathetic nerves, confirming that dilation
occurs due to suppression of the parasympathetic
nervous system. They also reported on the important
role the parasympathetic nervous system plays in
the pupillary response in reaction to somatosensory
stimulation.

Previous studies have confirmed that significant
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pupil constriction occurs with shiatsu stimulation to
the abdominal, anterior cervical, sacral, head, ante-
brachial, interscapular, and lateral cervical and supe-
rior nuchal line regions# 4. The current study shows
that a pupillary constriction response also occurs due
to shiatsu stimulation to the subscapular region. This
pupillary response suggests that shiatsu stimulation
probably causes excitation of the parasympathetic ner-
vous system.

A reduction in heart rate (pulse) was observed due
to shiatsu stimulation of the subscapular region. Heart
rate is known to be regulated by the beta sympathetic
nervous system and the parasympathetic nervous sys-
tem. In this study, shiatsu stimulation resulted in re-
duction of heart rate (pulse), from which we can infer
that shiatsu stimulation probably either suppresses
the beta sympathetic nervous system, stimulates the
parasympathetic nervous system, or a combination of
the two.

A significant reduction in blood pressure was not
observed as a result of stimulation of the subscapular
region.

However, previous research has reported that shi-
atsu stimulation of almost all areas of the body results
in pupillary constriction and reduction of heart rate
and blood pressurez-14,

The fact that a change in blood pressure was not ob-
served in this study, similar to what was reported by
Ide et al» in a study conducted using pain-free stan-
dard shiatsu stimulation, may be influenced by the fact
that shiatsu was applied with the subject in the right
lateral position, causing light pressure to be exerted
on the abdominal aorta that led to a temporary rise
in blood pressure. Further study is required to deter-
mine the effect of subject positioning during shiatsu
application.

Previous studies have confirmed that shiatsu stimu-
lation of almost anywhere on the bedy, including the
abdominal, anterior cervical, sacral, head, antebrachial,
interscapular, and lateral cervical and superior nuchal
line regions, results in pupillary constriction and re-
ductions in heart rate and blood pressure. The results
of this study of the subscapular region also showed pu-
pillary constriction and a trend toward reduced pulse,
indicating that shiatsu stimulation probably elicits
systemic stimulation of the parasympathetic nervous
system.

V. Conclusions

From this study consisting of shiatsu stimulation of the
subscapular region performed on healthy adults in the
right lateral position, the following is evident:

1. Pupil diameter was significantly constricted, and a
reciprocal effect was indicated compared to the non-
stimulation group;
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2. Heart rate was significantly reduced, with no recip-
rocal effect compared to the non-stimulation group;

3. No changes to systolic or diastolic blood pressure
were ascertained.

The above indicates that shiatsu stimulation of the
subscapular region had a greater effect on autonomic
nervous system function than rest alone.

In closing, we would like to express our appreciation
to the instructors and students of the Japan Shiatsu
College who participated in this research.
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