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A Feasibility Study about Change of Ryodoraku Characteristics
Caused by Treadmill Exercise Test

Jang-Han Bae!, Yu Jin Oh, Jaeuk U. Kim"

'KM Fundamental Research Division, Korea Institute of Oriental Medicine

Objectives: To interpret the meanings of Ryodoraku data and to use it as diagnosis tool, study on relationship between
Ryodoraku and autonomic nervous reaction (ANR) has to be preceded prior to disease studies. This study aims to
observe the change of Ryodoraku characteristics with ANR caused by treadmill exercise via a feasibility study.

Methods: The electric current at 24 Ryodoraku points(H1~H6 at left/right wrists and F1~F6 at left/right feet) and vital
signs were measured at rest, immediately after the treadmill exercise test, and at later recovery times(10min, 20min,
30min, 60min, 120min after the exercise test). The calculated Ryodoraku scores (RSs) were analyzed using repeated

ANOVA test.

Results: The RSs in the wrist Ryodoraku points were significantly increased immediately after the exercise (p<.05)
and at 10min recovery time (p<.01), and no significant differences were found during the rest of the experimental
sets. To the contrary, the RSs in the feet Ryodoraku points showed less difference throughout all the measurement

time.

Conclusions: The Ryodoraku characteristics change more sensitively in the wrists than in the feet in accordance with
the previously reported sweat gland responses of the treadmill exercise. This is the first feasibility study to observe
the change of Ryodoraku characteristics caused by treadmill exercise, and it shows the Ryodoraku characteristics are
in accordance with known ANS responses.
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Measurement of Ryodoraku and vital sign
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Fig. 1. Experimental procedure
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Table 1. Measurement Points of Ryodoraku

Ry Odf)mk” 12 meridians vessels Abbreviation
points
Taeyeon Lung meridian H1
Daereung Pericardium meridian H2
Shinmun Heart meridian H3
Yanggok Small meridian H4
Yangji Triple Energizer meridian H5
Yanggye Large Intestine meridian Ho6
Taebaek Spleen meridian F1
Taechung Liver meridian F2
Taegye Kidney meridian F3
Sokgol Bladder meridian F4
Guheo Gall bladder meridian F5
Chungyang Stomach meridian F6
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Table 2. Coefficient of Variation (CV) with the Seven Sequential Experimental Sets according to Subjects
. 1% set 2" set 39set 4" set 5" set 6" set 7Mset  Average Total
Parameter ~ Subject
CV(%) CV(%) CV(%) CV(%) CV(%) CV(%) CV(%) CV(%) CV(%)
Sub.1 17.8 1.8 18.9 6.8 2.9 44 79 8.6
Sub.2 12.3 7.4 12.8 9.5 5.6 154 13.1 10.9
Sub.3 4.7 14.3 8.7 20.9 18.7 1.7 6.4 10.8
RS in the Sub.4 4.5 1.9 4.0 1.4 24 13.2 7.6 5.0 33
Wwrists Sub.5 12.2 5.1 2.8 5.9 5.9 133 6.4 7.4 ’
Sub.6 33 13.6 43 8.7 4.7 8.9 13.1 8.1
Sub.7 14.6 15.2 4.5 8.6 12.4 10.1 5.7 10.2
Sub.8 10.8 1.2 5.7 32 3.1 3.5 13.2 5.8
Sub.1 17.8 24 11.9 54 5.1 14.8 10.6 9.7
Sub.2 13.7 9.3 9.3 7.3 18.3 14.4 73 114
Sub.3 6.8 5.5 3.0 13.5 9.2 8.9 8.7 79
RS in the Sub.4 6.4 7.9 1.7 3.9 1.4 12.0 11.8 6.4 75
feet Sub.5 12.2 43 2.0 2.5 29 12.4 7.7 6.3 ’
Sub.6 5.5 1.8 1.8 2.8 5.0 8.1 17.7 6.1
Sub.7 10.1 13.2 29 9.1 54 14.0 44 8.5
Sub.8 1.7 2.2 4.0 2.1 7.8 5.5 4.0 39
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Table 3. Ryodoraku Value and Vital Sign with the Seven Sequential Experimental Sets (Mean=+SD)

Ps;grl;e;:s 1% set 2" get 39 get 4t get 5" et 6" set 7" set
HI(LA) 55.+8.5 82.7+7.6 727£102  67.1%10.7 721485 492463 475467
H2(1A) 44.4£10.0 66.849.0 533+£11.0  48.7+10.1 51.8+11.3 362473 36.0+7.9
H3(uA) 38.048.6 64.7£10.6 5424113  52.84100  50.9+11.1 37.849.4 35.1+11.4
H4(uA) 42.4£99 85.547.7 74.8£10.9 65.248.9 60.4+8.4 4844135  43.8+17.1
HS5(uA) 57.5411.1 9649 3 90.047.7 81.6+9.7 7955113 61.1+112 623125
H6(1A) 5574118 94.0+10.1 85.149.7 75.1£123 7294100 5294137  53.4+154
F1(1A) 52.6£9.2 56.249.9 56.2410.3 57.548.6 58.949.6 48.6£9.5 48.5+7.2
F2(1A) 63.0414.2 77.9+12.8 745476 703£10.7  72.1+134 540132  49.0£102
F3(LA) 64.6£13.6 S1.I£133  82.8+10.7  82.0+12.5 858126  683+140  66.2+17.6
FA(UA) 434488 44589 43.4+75 463160 49.6+7.5 412477 402+8.6
F5(1A) 4854122 65.1412.6 6614120  62.1+11.0 61.3+8.5 4744130  455£118
F6(1A) 59.0414.3 713113 68.8+112  69.5£11.0 63.049.9 503+11.6  52.2+13.9

Systolic pressure 12224177 125.6£168 1255151  122.5145  118.6+12.8  122.8+13.3  125.5+14.1
(mmHg)

Diastolic pressure 79.0£16.5 7854182 793+127  782+157  77.8+I8.1 81.8£15.7  82.5+13.4
(mmHg)

Pulse rate (beats/min)  78.8+12.2 107.0+11.9 101.7£12.0 97.0+8.8 92.3+15.4 92.8+14.5 80.6+13.2
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Fig. 2. Change of Rydoraku values(RV) with the experimental procedure; (a) RV in the left wrist, (b) RV in the right wrist,
(c) RV in the left foot and (d) RV in the right foot,
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