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Study on changes in Ryodoraku test according to carbon monoxide
concentration in exhaled breath

Jin Suk Koo*

Division of Horticulture & Medicinal Plant, Andong National Univ. Andong, Republic of Korea

Objectives: The aim of this study was to investigate relationships between Ryodoraku and carbon monoxide
concentration during expiration of smokers.

This study was designed as an exploratory observational study. This study was based on the hypothesis that increased
levels of carbon monoxide in the smoker's breath may affect indicators that reflect the respiratory and circulatory
systems in the Ryodoraku test.

Methods: The participants were 49 people who smoked for over a year. They were examined at least one hour after
their last smoking. They were tested in a stable state. When examining carbon monoxide during expiration, they
breathed deeply, kept breathing for 20 seconds, and slowly exhaled. The Ryodoraku test was performed on its
representative points of twelve meridians. Pearson's correlation analysis was used to investigate correlation between
the concentration of carbon monoxide in the breath and the current in the measurement points.

Results: The higher the carbon monoxide concentration in the exhalation, the significantly greater the current value
of Lt Hl-both H2-Lt H3-Rt HS, deviation of Lt H1-Lt H2-Lt H3 current value and the laterality between right and
left current of H3.

Conclusion: The more cigarette smoked, the more changes in heart, lung, pericardium and triple energizer meridians
were observed in the Ryodoraku test. I found that increased carbon monoxide in smokers could affect the results of
the Ryodoraku test.
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@ B4 AEZF (current value : au): Z tHES

Table 1. Point of Measurement with Ryodoraku

ol wE gt Ao Mt A7 (3 FEAP)  (47)

ARl B4 AR
® &4 AFHY WA} (current deviation : a.u.)
24719 B4 AR WA - 2 JESY
HollAe] F4d AR |
@ B4 AZ=Fo At (current laterality : a.u.)
Z+ JEEAZAQ | &= EA A - F
% 54 AR
B) X2 A i
479 AFE= SPSS 24.0 ProgramS 0]-2-3lo] &
4at9ch. thate] b S HIEE A Frequency
Analysis) AAGI¥oH, 57] & FARNEA 5%
9 7+ QEZAHA A EA A= w9 ZO
AAE dotr] il Toleo) ARALE At
st

WWE’J RS Jé—% AR A3 gt 9
429671901, F 1Y 794, FHAXA = 224
o). 37] & QABEA 2229 WL 11.24 ppmE
LERECH, A 0 ppm |3l 37 ppmO| {TH Table 2).

ok l’lo

fol

2. Sz 37| & CO $=X[efe] A

37 ¥ QASREA HE8 Yoloto] A=
0.3390]9lom] EAHog 835k ko] AraA s}
Q1A TH(Table 3).

o

Meridian H1 H2 H4 H5 H6
Organ Lung Pericardium Heart Small Intestine Triple energizer ~ Large Intestine
Acupoint e A(LUY) BE(PCT) A E(HT?) oF3(SIS) oF|(TE4) FA(LIS)
Meridian F1 F2 F4 F5 F6
Organ Spleen Liver Kidney Bladder Gallbladder Stomach
Acupoint Efjull(SP3) HZ(LR3) ] A|(KI3) £-Z(BL65) 3](GB40) Z9FST42)
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Table 2. General Characteristics of Subjects and Carbon
Monoxide Levels in Exhalation(N=49)

Table 4. Pearson's correlation coefficient

CHI (Lt) DHI(Lt)
Variables Categories n(%) CcO Correlation 0375 0361°
3rd decade 14(28.6) (ppm) coefficient ‘ )
4th decade 12(24.5) p-value 0.008 0.011
Age 5th decade 4(8.2) N 49 49
6th decade 11(22.4) *p (0.0 o
=60 2163 CH1 means current value on representative point of H1 ryodoraku
(16.3) DH1 means current deviation on representative point of H1
0-5 13(26.5) ryodoraku
Carbon Monoxide 6-10 12(25.5)
in Exhalation 11-15 14(28.6)
(ppm) 16-20 5(8.2) Agghke] AASE 0.3590]910 Lt H2 (AX)
20-37 5(8.2
€2 ATZHO] AAG= 0.3900]907 Lt H2 (AXE)
ARghe] HAete] *Jﬁrﬁﬂ = 038824 o] BF=

Table 3. Pearson's correlation coefficient

Age
CO (ppm) Correlation coefficient 0.339"
p-value 0.017
N 49
=p { 0.0

3. 87| & CO =9 H1(W) T=Z3e
AR

57] % QAskets o] 9lojA] Lt HI(H) A
2gate] AASE 037501908 Lt HI(H) A%
Zrel WAGY] AWASE 036124 A= B
oz el oo] HRRAT} AATHTable 4).

4. 37| & COsELQ H2 (Am) MzZtl

7] § dAtsiEta FEof QlofA Rt H2 (%)

Table 5. Pearson's correlation coefficient

EAHo= folst ool AL AT (Table
5).

5. 37| & COs=et H3 (&) MR “J"—WI*
7] F dastEa wxof oA 5T 25

H3 (4)) ARate] Azt JeAs= 0.39601&’12

o Lt H3 (3) ARgte] s 03720130

A2 13 () AR HAge] ABALE 0331
24 o] BEL EAR0E o3 %o A

7} Q1QItk(Table 6).
7| & COs=et Hb (M%) TR
37 % QAlsiErA Bt Rt HS (44%) R4

I} A 0282019008 FAHOE Fofet
Fol ABAAE AATHTable 7).

CH2 (RY) CH2 (Lt) DH2 (Lt)
CO (ppm) Correlation coefficient 0.359° 0.390"" 0.388""
p-value 0.011 0.006 0.006
N 49 49 49
=xp { 0.01

CH2 means current value on representative point of H2 ryodoraku

DH2 means current deviation on representative point from current average of H2 ryodoraku
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Table 6. Pearson's correlation coefficient

LH3 CH3 (Lt) DH3 (Lt)
CO (ppm) Correlation coefficient 0.396"" 0.372" 0.331°
p-value 0.005 0.009 0.020
N 49 49
*p ( 0.05
*#p ( 0.01

LH3 means current laterality of Lt and Rt H3 rhodoraku

CH3 means current value on representative point of H3 ryodoraku

DH3 means current deviation on representative point from current average of H3 ryodoraku

Table 7. Pearson's correlation coefficient

CHS5 (Rt)
CO (ppm) Correlation coefficient 0.282"
p-value 0.050
N 49
=p { 0.0

CHb5 means current value on representative point of H5 ryodoraku
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2L 2ol B, gl 59l Aol B 2]
o) ol RS BEFOTA ZHHE A
OF thiocyanate, YT El, FEY, 7IEAS| LI Z2H]
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42.96X19.0H, F1HA= 794, HALARE= 2241F
tt. 57] & dASlEA 29 HH-S 11.24 ppmz
Uerton, 24 0 ppm I 37 ppmo] 2T} (Table
2).

37 5 QAskErA Rt yolote] AdAle=
0.3390]¢lom SAZOE [ofgt o AHHAL
A}t (Table 3).

37] % LAEkEA 59t HI(H)2R] AaHAol
Uehdtt 37] % dAsieta e} Le Hi(H) A
Fkake] ATASE 0.37501913 Lt HI(H) ARG
o] A9t ATASL 03618H Y EBAHO
E Ot o oA AT (Table 4).

37 & QABIEA 59} H2 (Alm)eke] Al

Aol Yeigt. 37] & dAkslEts: 59k Rt H2
AE) AR A= 0359019121 Lt H2
Ax) Azgre] ATASE 03900191 Lt H2
(H3E) AFEY] HAekY *oh&ﬁl L 0.38884 o]
nTL EAHoz 905 oFo] AlmkEAs} 9lgith
(Table 5).
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