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Introduction

The ““Jikyo-Jutsu’’ was originated in 1916 as the first Japanese gymnas-
tics for health promotion. The estimated population of Jikyo-Jutsu exercisers
in Japan is approximately 500,000. Jikyo-Jutsu is composed of 31 successive
actions (Fig. 1). The main posture of the exercisers is Japanese-style sitting
position, which is different from European outdoor gymnastics executed in
standing position. Jikyo-Jutsu is devised to be performed indoors on a
Japanese-style mat. Historically Jikyo-Jutsu is based on the Chinese gymnas-
tics “‘Chikon-su”’ and therefore is characterized by respiratory exercises,
which are positioned in the first part of a series of 31 action (Actions 1, 2 and
4). During the gymnastics some acupuncture points on the skin are pushed,
rubbed or tapped (Action 9, 10, 11 and 12). Bow actions in Japanese-style sit-
ting position as observed in the tea ceremony are included before and after
Jikyo-Jutsu.

Although Jikyo-Jutsu has many different actions from other gymnastics,
physiological characteristics of Jikyo-Jutsu have not been fully studied. The
present study was aimed to clarify oxygen consumption and cardiorespiratory
change during Jikyo-Jutsu.

Materials and Methods

Subjects:

Seven healthy middle-aged women who practice Jikyo-Jutsu every day
participated as subjects. Their age, height, weight, %fat, maximal oxygen
consumption (Voymax), maximal heart rate (HRmax) and career of Jikyo-
Jutsu are shown in Table 1.

Experimental protocol:

Cardiorespiratory measurements were carried out during three phases:
rest, exercise and 15 minutes recovery. In exercise phase subjects performed
Actions 1, 2 and 15 following a series of 31 actions. Bow actions were also per-
formed before and after Jikyo-Jutsu. The pace of each action was left to the
subjects’ own volition.

Measurements:

Vo,max and HRmax.

Before J experiment the subjects performed the progressive incremental
exercise on a bicycle ergometer to determine Vo,max and HRmax. Oxygen
consumption (Vo,) was measured with an expired-gas analyzer (Minato med-

233

£1 ERBINEFEOBHK
=3 E=N =N
G /8 (mikgen  GA/A)
A 48 159.3 48.1 18.9 1.61 33.5 166 7
B 47 157.6 54.3 21.5 1.64 30.1 176 13
C 45 158.0 51.0 20.2 1.91 37.5 171 10
D 44 154.6 49.0 16.8 1.37 28.0 179 10
E 45 148.6 44.4 25.5 1.32 29.8 186 6
F 53 157.9 55.3 29.1 1.55 24.1 173 3
G 46 153.2 53.0 23.5 1.78 34.5 186 14
SEfE 47 155.6 50.7 22.2  1.60 31.1 177 9
R
Ex 3 3.5 3.6 3.9 0.19 4.1 7 4
x2 HENOEHEMN. PRERRAUEEBORKES L UR/NME
: D EBREENE wnsE s
BIRE Gars) /%) (/5 TR
P B P B P B P B
A 16'30” 155 81 1.21 0.27 31.3 7.3 1.28 0.67
B 1547”162 109 1.22 0.22 35.4 9.7 1.21 0.62
C 14'41" 156 87 1.33 0.16 44.2 7.1 1.42 0.63
D 1509” 160 97 1.28 0.17 41.3 9.6 1.32 0.68
E 1558" 150 98 0.8 0.28 22.8 83 1.13 0.80
F 1501”152 67 1.10 0.18 35.5 11.9 1.22 0.80
G 1508" 148 8 1.09 0.25 35.0 6.6 1.20 0.57
SEHE 1528" 155 89 1.15 0.22 35.1 86 1.25 0.68
+ RS 36" 5 13 0.15 0.05 6.4 1.7 0.09 0.08

P KfE. B: R/ME
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The mean net oxygen consumption and the mean net energy consump-
tion of Jikyo-Jutsu exercise for seven subjects were 7.43+0.83 / and
37.2+4.2 kcal, respectively. Energy consumption per minute was 2.41 kcal.
This value corresponded to that of leisure canoeing and volleyball exercise?,

Conclusion

From the above observations on cardiorespiratory changes the following
evidences have been clarified: 1) Jikyo-Jutsu exercise has 3 peaks, 2) hyper-
ventilation is arisen at the beginning of exercise due to forced respiratory exer-
cises, 3) energy cost is 2.41 kcal/min, which corresponds to leisure canoeing
and volleyball exercise. Therefore Jikyo-Jutsu seems suitable for those who
have low physical working capacity and for middle-aged and aged persons.
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ical science) . Heart rate (HR) was measured using monitored CM5-ECG on
an ECG monitor scope (Fukuda denshi). These parameters were obtained
successively until exhaustion)¥%, The peak values of Vo, and HR obtained
at or near exhaustion were regarded as Vo,max and HRmax, respectively.

Cardiorespiratory parameters during Jikyo-Jutsu experiment.

HR, ventilatory volume (Vg), Vo, and respiratory gas exchange ratio
(R) were measured successively during rest, exercise and 15 minutes recovery
phases using similar equipments as mentioned above. Their values were ob-
tained every 30 seconds.

Net oxygen consumption and net energy consumption of Jikyo-Jutsu.

Net oxygen consumption of Jikyo-Jutsu was determined by subtracting
resting-level Vo, during Jikyo-Jutsu and 15 minutes recovery from gross Vo,.
To determine net energy consumption one-liter oxygen was calculated as 5
kcal.

Result and Discussion

The exercise duration of Jikyo-Jutsu is shown in Table 2. Although the
subjects performed Jikyo-Jutsu freely, the variation of the duration was
small. This is because the subjects usually perform Jikyo-Jutsu collectively
with the same pace in the same gymnastics class.

Representative temporal changes in each physiological parameter are
shown in Fig. 2. In HR three peaks were observed: the 1st peak appeared dur-
ing Actions 2 to 5 (shoulder movement); the 2nd one during Actions 14 to 19
(push-up, straight-arm rotation); the 3rd one during Actions 24 to 26 (squat
with arm swing, leg split). The first peak was lowest and the third one was
highest followed by gradual decrease in HR. Judging from these changes of
HR, 31 actions of Jikyo-Jutsu are reasonably arranged to be performed
without warming-up and cooling-down.

The changes of Vg and Vo, showed same tendency as HR as a whole. But
their fluctuations were smaller compared to HR except for the first part of
Jikyo-Jutsu which showed remarkable zigzag variations.

The changes of R also showed similar tendency. But they were highest at
the beginning of Jikyo-Jutsu (R>1.1) followed by gradual decrease to the
lowest value (R<0.6).

The rapid changes of Vg, Vo, and R observed at the beginning of Jikyo-
Jutsu were derived from forced respiratory movements in Actions 1, 2 and 4.
As aresult, hyperventiration was elicited. This would be useful to reduce exer-
cise stress of the subjects by decreasing their O, deficit.

The peak and bottom values of above-mentioned physiological
parameters are shown in Table 2. The large differences between these values
reflect the variety of actions of Jikyo-Jutsu performed in various positions.
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