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Abstract:In this study, the biological reactions of the respiro-circulatory system were analyzed
in order to clarify the mechanisms of physiological changes during exercises of Shaolin Internal
Qigong. The subject was a 55-year old man, who has practiced Shaolin Internal Qigong for
over 40 years. During the exercises, his heart rate ranged from 66 to 77% of the maximum heart
rate, the oxygen uptake ranged from 31 to 45% of the maximum oxygen uptake, and the ratings
of perceived exertion (R.P.E.) ranged from 4 to 6. Increase of lactate acid in the blood,
pulmonary ventilation and respiratory efficiency were recognized to compare with their rest
values. Blood pressure and breathing frequency did not change. Thus, these exercises improved
respiratory efficiency by the maximum isometric muscle contraction while they maintained
natural breathing. In addition, Shaolin Internal Qigong was considered to influence the reflex
system because it inhibited both blood pressure increase and respiratory rate change which are
usually observed during the maximum isometric muscle contraction.
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1. Introduction utilized to improve physical fitness and treat
life-style diseases. Shaolin Internal Qigong is

In China, Shaolin Internal Qigong is based on three kinds of posture(Posture is a
dynamic exercise” which of Up-right Standing,
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Standing) and four kinds of motion (Pushing

Leaf, Pulling Nine Oxen Backward and Overlord
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Holding-up the Tripod) . However, Shaolin
Internal Qigong differs from training for the
breathing methods and meditation of general
qigong practice. It is characterized as performance
of natural breathing, and so qi leads the force by
maintaining maximum isometric muscle
contraction.
Studies

concentrated on
2-6)

of qigong methods have

Static Exercise from

physio-psychology“®, but Dynamic Exercise like
Shaolin Internal Qigong has had little study. In
of the

respiro-circulatory system as changes of the

this report, biological reactions
physical state were analyzed on a master of
Shaolin Internal Qigong during exercises, and
their influences on the body's physiological

functions were discussed.
2. Methods

1. Subject

The subject was a 55-year old who has
practiced Shaolin Internal Qigong for more than
Table 1
characteristics. The body fat was measured with a
fitness analyzer BFT-2000 (Kett Co., Tokyo,
Japan) .

40 years. shows his physical

2. Informed consent
The subject gave his informed consent to

participate in this study.

3. Exercise stress testing
The resting metabolic rate, heart rate and

oxygen uptake for 5 minutes were measured. The
heart rate was measured from R-R intervals
recorded on ECGs displayed on a pen oscillograph
(8K 13-1S-ME, Sanei Co., Tokyo, Japan) .
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Table 1 Physical Characteristics of Subject

Height | Weight | BMI %Fat
(cm) (kg) (%)

182.5 77 23.1 20.5

Oxygen uptake was measured from the expiration
gas by a breathing metabolism system aeromonitor
(AE-300S, Minato Co., Tokyo, Japan). The
exercise stress was measured using a treadmill
(NT-12, Nishiokakotetsu Co., Tokyo, Japan) to
reach exhaustion by incremental loading. Oxygen
uptake, heart rate, pulmonary ventilation,
respiratory rate and rating of perceived exertion
(R.P.E.) were consecutively recorded during the
The R.P.E. was accorded to the
index of Borg”. Table 2 shows the

the exhaustion test.

stress test ¥,

protocol of

Table 2 Protocol of Exhaustion Test

time 1 2131415 617
(min)

tredmill
speed 80| 80| 80]12011201120]160

(m/min)

4. Shaolin Internal Qigong

The subject did Posture of Up-right
Standing for S minutes, and Pushing Eight Horses
Forward, Pulling Nine Oxen Backward, and
Overlord Holding-up the Tripod for 10 minutes
each. Oxygen uptake, heart rate, pulmonary
ventilation, respiratory rate and R.P.E. were
recorded during this time. In addition, blood
pressure and lactic acid in the blood were

measured at pre, post and 10 minutes after these
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exercises. The blood pressure was measured with
a Riva-Rocci type mercury sphygmomanometer.
The lactic acid in the blood was measured using a
Lactate Pro (LT-1710 TM, KDK Co., Kyoto,

Japan ) placed on a fingertip'®'?.

5.Postures and Motions of Shaolin Internal Qigong
Form 1: Posture of Up-right Standing

For this | subject did the
following. Set the feet apart a little wider than the

posture, the

shoulders, with the toes turned a inward (splay
feet). Breathe naturally for a few minutes and set
the feet with "hegemonic force" on the ground
with the head upright, the eyes looking straight
ahead, the shoulders dropped, chest pushed out to
get the scapulae closer to the spinal column, the
lower abdomen contracted, the buttocks tucked in,
and the arms akimbo (fingers in the front and the
thumb at the back). The arms face the floor, with
the fingers closed and stretched, and the two
thumbs positioned forcefully to form a right angle.
At the same time the arms are stretched backward
at 30 degrees and the wrist joints bent backward.
Form2: Pushing Eight Horses Forward and Pulling

Nine Oxen Backward

For these motions, the subject did the
following. Stand erect and take posture of
Up-right Standing. The elbows are bent at 90
degrees, with palms facing upwards and the
thumbs stretched to form a right angle with the
fingers. Breathe naturally for a few minutes. Then,
direct strength to the arms and the fingertips. Push
the arms forward slowly while turning the palms
to get them facing each other, with the thumbs
pointing upward. Continue pushing until the
elbows are straight. Slowly turn the forearms
inward to get the back of the hands facing each
other and the thumbs pointing downward. Turn
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the palms into tight fists and withdraw the hands
while turning the forearms outward as if pulling a
strong ox by the tail. When the fists reach the
hypochondria, open them into palms which face
upward .
Form3: Overlord Holding-up the Tripod

For this subject did the
following. Stand erect and take posture of

motion, the

Up-right Standing. The elbows are bent at 90
degrees, with palms facing upwards and the
thumbs stretched to form a right angle with the
fingers. Breathe naturally for a few minutes. Then,
with the palms facing upward, raise the arms
slowly as if holding up a heavy object. When the
palms are at chest height, turn the arms gently
inward while stretching them until they are
straightened, at the same time, get the fingers of
the two hands pointing at each other, palms facing
upward, with middle fingers close to each other,
the thumbs as widely apart from each other as
possible, and the head raised up to see the middle
fingers. Perform the "Tripod" with force 5
minutes, then rotate the forearms gently to get the
palms facing each other, fingertips pointing
upward. Lower the palms with force along the
chest until they reach the hypochondria.

3. Results

The BMI and %Fat of the subject were
within the standard range for Japanese of the same
age'?.

The average heart rate at rest in a sitting
position for 5 minutes was 112.8 = 1.7 beats/min
(b/min) and the average oxygen uptake was 297.4
& 11.8ml/min. The maximum heart rate at
exhaustion with the exercise load was 186 b/min

and the maximum oxygen uptake was
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2,494ml/min.

The heart rate and the oxygen uptake during
the exercise load test showed a high correlation
(r=0.973), as did the heart rate and the R.P.E.
(r=0.953) .

The respiro-circuratory functions before
Posture of Up-right Standing were obtained as
the following values. The heart rate was 88b/min,
the oxygen uptake was 324ml/min, systolic blood
pressure was 134mmHg, diastolic blood pressure
was 80mmHg, and lactic acid in the blood was
1.6mmol/l. During Posture of Up-right Standing,
the average heart rate was 133.8 == 1.3b/min, the
maximum heart rate was 136b/min, the average
oxygen uptake was 775.4 = 43.5ml/min, and
maximum oxygen uptake was 854ml/min ( Fig.1) .
144 *=
0.Stimes/min and the average respiratory
efficiency was 29.4 = 1.4ml/l (Fig. 2).

After Posture of Up-right Standing, the
142mmHg, the

diastolic blood pressure was 92mmHg and the

The average respiratory rate was

systolic blood pressure was

lactic acid in blood was 2.8 mmol/l. Posture of
Up-right Standing was recognized to increase by
the diastolic blood pressure 8mmHg, the systolic
blood pressure 12mmHg, and the lactic acid in
blood 1.2mmol/l comparing with those at rest.

After 10 minute recovery of Posture of
Up-right Standing showed a little decrease of all
factors, the systolic blood pressure was 138mmHg,
the diastolic blood pressure was 84mmHg, and the
lactic acid in blood was 2.1mmol/l.

The respiro-circuratory functions before
the motions Pushing Eight Horses Forward,
Pulling Nine Oxen Backward and Overlord
Holding-up the Tripod were obtained as the

following values. The heart rate was 86b/min, the
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Fig.1 Changes of heart rate and oxygen uptake
during Shaonlin Internal Qigong-Posture
of Up-right Standing
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Fig.2 Changes of O: removal and respiratory
rate during Shaolin Internal

Qigong--Posture of Up-right Standing

oxygen uptake was 353ml/min, systolic blood
pressure was 122mmHg, diastolic blood pressure
was 86mmHg, and lactic acid in the blood was
2.3mmol/l. During motions of Pushing Eight
Horses Forward and Pulling Nine Oxen Backward,
the average heart rate was 123 £ 7.3b/min, the
maximum heart rate was 132b/min, the averege
oxygen uptake was 922 =+ 117.2ml/min, and
maximum oxygen uptake was 1052ml/min. The
R.P.E. 2 minutes after beginning the motions
Pushing Eight Horses Forward and Pulling Nine
Oxen Backward was level 4, it did not change
later and was the same on ending the exercise.
During the motion Overlord Holding-up the
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143 =
1.8b/min, the maximum heart rate was 146b/min,
11142 =

27.6ml/min, and maximum oxygen uptake was

Tripod, the average heart rate was

the averege oxygen uptake was

1160ml/min. The R.P.E. 2 minutes after beginning
this motion was level 5, and it was level 6 at the
end.

After Pushing Eight Horses Forward and
Pulling Nine Oxen Backward, and Overlord
Holding-up the Tripod, the systolic blood pressure
was 138mmHg, the diastolic blood pressure was
96mmHg and lactic acid in the blood was
4.0mmol/l.

These motions were recognized to increase
the systolic blood pressure 16mmHg, the diastolic
blood pressure 10mmHg, and lactic acid in the
blood 1.7mmol/l compared to their values at rest.

After a 10 minute recovery on ending these
motions, there was a little decrease of all factors:
the systolic blood pressure was 134mmHg, and
the diastolic blood pressure was 86mmHg, but

lactic acid in the blood did not change.

4, Discussion

Shaolin Internal Qigong is a Dynamic
Exercise for regulating the body and mind. It
differs from the general qigong methods which
regulate breathing and the mind by Static Exercise
and it also differs from other Oriental fitness
practices'™!¥.

In Shaolin Internal Qigong, it is most
important to keep the special postures by
maximum isometric muscle contraction and at the
same time to breathe naturally so as to obtain
mind-control.

On the other hand, physiological studies on

Shaolin Internal Qigong are rare, despite its
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unique characteristics. The subject of this study
has been doing Shaolin Internal Qigong for over

40 years, and so he is a skilled master at the
highest level. In this study, the physiological
Qigong
exercises were measured at pre, during and post

changes on doing Shaolin Internal
phases and compared with those at rest.

Breathing phase and breathing itself were
not recognized to show any remarkable change in
any phases of the exercises. Moreover, phenomena
such as coughing or breathing inhibition which are
usually observed during isometric muscle
contraction were not recognized.

The heart rate and oxygen uptake increased
to two or three times their rest value, but the
blood pressure showed only a rise of 10mmHg
degree. The volume of pulmonary ventilation
increased to about 2.5 times the rest value, and
oxygen uptake rate (O2 removal) improved
conspicuously.

For improved oxygen - uptake rate (O
removal), increase of pulmonary ventilation is
closely related to getting more of oxygen uptake
per minutes. Generally an increase of equal
volume of pulmonary ventilation reflects
respiratory efficiency, so it seemed that respiratory
efficiency was increased because improved
pulmonary ventilation was observed.

As factors for oxygen uptake rate
improvement, internal environmental changes are
related to the partial pressure of CO2 in the
blood , the H' of the respiratory reflex center, and
the arterio-venous oxygen difference. It was
guessed that Shaolin Internal Qigong effectively
controls such internal environmental changes.

As mentioned above, it became clear that
Shaolin Internal Qigong could raise the oxygen

uptake rate while restraining breathing frequency
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and blood pressure for the condition of maximum
isometric muscle contraction. Shaolin Internal
Qigong seems to have a biofeedback mechanism
to control the isometric muscle contraction,
respiration and visceral reflexs depending on

consciousness.
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Table 1 Physical Characteristics of Subject

Height(cm) |Weight(kg) | BMI| %Fat(%)

182.5 77 23.1 20.5

2. EBROEKE
WREIIT, A v T +—b Farer Mok A
WMEOBE % OE CHA L, XEICTERELHB,

3EBHAFMHRE
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% V=9, Exhaustion test® 7' 1 h 2 —/Lid, &2
WRTIRY TH D,

Table 2 Protocol of Exhaustion Test

time (min) 11234 ;516]|7

speed (m/min) | 80| 80| 80|120{120{120|160
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Fig.1 Changes of heart rate and oxygen uptake
during Shaonlin Internal Qigong-Posture

of Up-right Standing
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Fig.2 Changes of O: removal and respiration
rate during Shaolin Internal Qigong-Posture

of Up-right Standing
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