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Abstract

The Effect of Sa-Am Stomach Tonifying Acupuncture on
Radial Pulse in Healthy Human Subjects

Joo Young Choi, Jae Hui Kang, Yun Kyong Yim and Hyun Lee"

Dept. of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Daejeon University

Objectives : The purpose of this study is to find the effects of Sa-Am stomach tonifying acupuncture
on radial pulse through the parameters difference.

Methods : Forty healthy subjects participated in this study, acupuncture group and control group were
divided. Radial pulse were measured using 3 dimensional pulse imaging system(DMP-3000). 19 parameters
that significantly changed were selected after comparing between acupuncture group and control group.
Then, 19 parameters were analyzed before, immediately after , 30 minutes after and 60 minutes after
acupuncture in acupucture group.

Results : 1. Heart rate, pulse period, T/T1, T2/T, T4/T, TY/T, T-T4, (T-T4)/T and T4/(T-T4)
significantly changed after acupuncture.

2. H1 Amplitude, H2 Amplitude, H4 Amplitude and H5 Amplitude significantly changed after
acupuncture.

3. Area of Pulse Wave, Systolic Pulse Area, Diastolic Pulse Area and Area of W significantly
changed after acupuncture.

4. AIx/HR significantly changed after acupuncture
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Key Words :

Conclusion : Stomach Tonifying Acupuncture exerts an influence on radial pulse parameters.
Further radial pulse change study on various acupuncture treatment is required.

Sa-Am acupuncture, stomach-tonification, parameter, radial pulse
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T4/(T-T4) : o]¢k7] Aztel] gt 571 A7t
o vl&

® W : F3Hmain peak) Z7]|(amplitude)®] 2/3 &
= Ao AZE F Hu{de] - ()}

® W/T : Ds77]o dist WAZke] &

(2) =ebwse
@ Hl : F5Hmain peak)®] Z7)(amplitude) (F+4]
div)

@ H2 : THbdst =] A7 ¢ div)
@ H4 : AFdel 271(29 ¢ div)
@ H5 : Hge] A7|(29) ¢ div)

(3) Pulse area W4~

@ Total pulse area : @3} |
A2 olgkr] Ao (el 1 div2)

A wat HA o]

I~=

A F57)

Ty

@ As(systolic pulse area) :
o $57] WA Mg

@ Ad(diastolic pulse area) : A g} HA | of
3l o]¢ty] WA o] WS

@ Awl(area of W) : W} F37} o] F& &9
A (Y div2)

® Aw/Ap : W3} WA st Awe] H]&

4) & H3tx W
@ Alx(augmentation index) : hloll tgh h3e] v]&
@ AIX/HR @ AIxE ¥& $2 Uie 3t

(5) Wit oA ¥\

D Pulse energy : 57l AlAeA SAH o) HY
et AEFH (S ¢ divd)

@ Energy/min : %3 pulse energy(¥+9] : div3/min)

@ Elx(pulse energy index) : 9 pulse energyS
BSA(body surface area)® YT F, BSAE

\/ (weight X height)
3,600

= A

(6) Pressure(g)
HEAIES A5 u 2ol 7Hafz A=E (S g)

(7) Modulus of Elasticity
A A 2L o]F AR diu] 7Fete] WSS ¢

gfm/cif)

60

(8) Angle of Main Peak
Fupo| A W Aol Zte

3) Wsls A4

A - ZF o] Biskg2 ofgfeb o] Atk

own 7y W9 |, 2, 3A WsERREH A3 & Ht

Hsl&S ALttt

Vi = Vbefore
Vhefore

Change ratio R, =

Change ratio R; +

Chang Change ratio Ry +

e ratio Ru, Change ratio Rs

3

Change ratio Rn : nth change ratio of parameter
Change ratio Ry, : mean change ratio of parameter
Vi, © nth measured value after acupuncture

Vietore - Value measured before acupuncture

4) EA A%
E7 #g]= PASW statistics 18(SPSS 180)< o]

gelgith ebgel ol EAE WA Sstel A
T3 dETe) 7 use PRutes rAHOR
MEE ¥ Rl AolE e 1909 MpES
o Aol od WaE BAT. Wikk A
Hol 9@ wske] WsE Azl we BAs] 9
stol, 4 A A AF, A9 A3 A 0L 7,
A A3 AR 608 o Asghe Mwsa

HosF B R 659 S A9 A9 Wilcoxon
signed rank test®, ifi < - Bl - K9S TS
of A% Afole dle rHAHoE vl &%

th §9 AR F2& AFHE 95 % o) (p<0.05) L2
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TS/T, T-T4, (T-T4)/T, T4(T-T4), W, Hl amplitude,
H2 amplitude, H4 amplitude, H5 amplitude, total
pulse area, systolic pulse area, diastolic pulse area,
area of W, AIx/HRS] BuWst&o] 7+ #7F o3
Akol & YEFH It Table 1, 2).

Table 1. General Information of Subjects

Acupuncture(n=20)|  Control(n=20)

Mean SD Mean SD
Age(year) 22650 | 3154 20.400 1.358
Height(cm) | 168950 | 7.075 | 171.850 | 6.262
Weight(kg) | 62.700 | 7.431 70.450 | 10.620
BMI 21945 | 2329 23820 | 32475
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2) wgh W

(1) Amplitude of HI1

HiER A A, A7, 308 F 60 Foll A & -
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i
Table 2. Change Ratio of Radial Pulse Parameters
Mean Change Ratio
Parameter Acupuncture Control P value
Mean SD Mean SD
Heart rate -0.062 0.085 -0.034 0.122 0.000™
T(pulse period) 0.079 0.125 0.051 0.122 0.002"
Variance of period 0.422 1.592 0.347 1.274 0.482
T1 0.003 0.134 0.007 0.109 0.708
T1/T -0.059 0.166 -0.033 0.139 0.020"
T2 0.014 0.187 0.020 0.171 0.615
T2/T -0.049 0.209 -0.019 0.188 0.035°
T4 -0.002 0.083 0.001 0.063 0.479
T4/T -0.065 0.118 -0.037 0.111 0.001™
TS5 0.001 0.065 0.008 0.057 0.127
T5/T -0.060 0.109 -0.029 0.129 0.000™
T-T4 0.145 0.210 0.096 0.196 0.001"
(T-T4)/T 0.064 0.087 0.036 0.076 0.002"
T4/(T-T4) -0.097 0.203 -0.057 0.189 0.005™
W 0.061 0.308 0.011 0.233 0.047"
W/T -0.019 0.281 -0.033 0.232 0.452
Pressure 0.141 0.618 0.116 0.382 0510
Modulus of elasticity 0.123 0.512 0.113 0.38 0.770
H1 amplitude 0.124 0.748 0.031 0.372 0.030"
H2 amplitude 0.133 0.618 0.057 0.491 0.017"
H4 amplitude 0.222 0.873 0.152 0.931 0.006™
H5 amplitude 0.179 0.805 0.082 0417 0.042"
Area of pulse 0.183 0.631 0.059 0.358 0.001*
Systolic pulse area -0.039 0.161 -0.019 0.120 0.048"
Diastolic pulse area 0.146 0.309 0.099 0.310 0.035"
Area of W 0.120 0.554 0.021 0.345 0.003"
Aw/Ap -0.029 0.202 -0.025 0.146 0.745
Angle of main peak 0.125 0.533 0.076 0.402 0.151
Alx 0.082 0.352 0.049 0.408 0.192
AIxHR 0.168 0.402 0.101 0.460 0.043"
Pulse energy 0.151 1.016 0.121 0.584 0.665
Energy/min 0.034 1.006 0.086 0.651 0.963
Elx 0.085 1.007 0.086 0.651 0.976
Mean change ratio of each parameters was calculated as explained in the materials and methods.
1 p<0.05, #x 1 p<0.01, === 1 p<0.001, compared between acupuncture group and control group by ¢test.
(2) Amplitude of H2 A7 vag A3, A3t $Eo A 23] 302 Fo
BHIEk A A, AF 308 F 601 Foll - = - Az el vlste] H29l 717 sl S7bekth

#e 7 69le] Wus EAs] 2 FelolNe 2 (Fig 2).
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Fig. 1. Effect of Sa-Am stomach tonifying acu—
puncture on amplitude of H1 at each measuring
location

L1 : left Chon. L2 : left Gwan. L3 : left Cheok
R1 : right Chon. R2 : right Gwan. R3 : right Cheok
% 1 p<0.05 compared to ‘Before’ by Wilcoxon signed rank test.

150.00-

100.00-

Amplitude of H2 (div)

000~
L L2 13 R R2 i}

Fig. 2. Effect of Sa-Am stomach tonifying acu-—
puncture on amplitude of H2 at each measuring
location

L1 : left Chon. L2 : left Guan 13 : left Cheok.
Rl : right Chon. R2 : right Gwan. R3 : right Cheok.
* 1 p<0.06 compared to ‘Before’ by Wilcoxon signed rank test.

(3) Amplitude of H4

B A A A% 308 5 608 Fol 2% &=
& 65919 WnE F4ste] H4 275 BAE
A}, §-Eoll A A3 259} 308Fo A Hel ujst
o] H49] A7} o8 Z7Fek th(Fig. 3).
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(4) Amplitude of H5

B A1 A A% 308 3 6057 Fof 2$-
- A 69 WaE S48 HS A7E &
A, oA A 302§, A A AF 608 F
2ol A AF AF A 30E F 601"5: ol H5
of A7I7F A Aol wlgte] {o =
(Fig. 4).
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Fig. 3. Effect of Sa—Am stomach tonifying acu-
puncture on amplitude of H4 at each measuring
location
L1 : left Chon. L2 : left Gwan. L3 : left Cheok.

R1 : right Chon. R2 : right Gwan. R3 : right Cheok.
# ¢ p<0.05 compared to ‘Before’ by Wilcoxon signed rank test.

* 1 p<0.001 compared to ‘Before by Wilcoxon signed

rank test.
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2 (D 0min
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2000+

000~
K] L2 13 Rl R2 R3

Fig. 4. Effect of Sa-Am stomach tonifying acu-
puncture on amplitude of H5 at each measuring
location

L1 : left Chon L2 : left Gwan L3 : left Cheok

R1 : right Chon. R2 : right Gwan R3 : right Cheok

# © p<0.06 compared to ‘Before' by Wilcoxon signed rank test.
# - p<0.01 compared to ‘Before’ by Wilcoxon signed rank test.

3) Pulse area
(1) Total pulse area
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000~
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Fig. 5. Effect of Sa-Am stomach tonifying
acupuncture on total pulse area at each measuring
location
L1 : left Chon 12 : left Gwan L3 : left Cheok.

R1 : right Chon. R2 : right Gwan. R3 : right Cheok.
# 1 p<0.05 compared to ‘Before’ by Wilcoxon signed rank test.
#x . p<0.01 compared to ‘Before’ by Wilcoxon signed rank test.

80007 I After

70.00

40,00

Systolic Pulse Area (%)

50.00-{

40,00~

Fig. 6. Effect of Sa-Am stomach tonifying
acupuncture on systolic area of pulse wave at
each measuring location

L1 : left Chon. L2 : left Gwan. 13 : left Cheok

R1 : right Chon. R2 : right Gwan. R3 : right Cheok.

* 1 p<0.06 compared to ‘Before’ by Wilcoxon signed rank test.
¢ 1 p<0.01 compared to “Before” by Wilcoxon signed rank test.

o 69)9) wsks 2] 7 RelolAe) 55
7] ek WA g BT A s A 6
5, A4 A 0% F 1 60%_‘— F, Sl
A3 0% %, 024011*1 A 608
WA gl 43

(Fig. 6).
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(3) Diastolic pulse area
Bk A 7, A% 302§, 602 ~"?°ﬂ JJr
-3 6Fge] WaE sfo] 7+ F

=2
hal 0
7] wsh @A uee BHS A3 ﬁr%ow x}z;;
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50,00

40.004

0,00+

Diastolic Pulse Area (div2)

20,00+

10,00~

K] L2 L3 Rl R2 ”3

Fig. 7. Effect of Sa-Am stomach tonifying
acupuncture on diastolic area of pulse wave at
each measuring location
L1 : left Chon. L2 : left Gwan. L3 : left Cheok.

R1 : right Chon. R2 : right Gwan. R3 : right Cheok.
# . p<0.06 compared to ‘Before’ by Wilcoxon signed rank test.
#x . p<0.01 compared to ‘Before’ by Wilcoxon signed rank test.

60% F, A A4 NE F L 6OR F, $E
A A% 308 F, $HAA A 608 Fol o]gh
swA Wgo] A Aol Wstel frelshl Fhet

tH(Fig. 7).
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(4) Area of W
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=

T

Y
A

o

O By

ata?

o
IE130min
M somin

£,000.00

4000.00

Area of W (div2)

2,000.00+

.00~
&} L2 L3 Ll R2 R3

Fig. 8. Effect of Sa-Am stomach tonifying
acupuncture on area of W at each measuring
location
L1 : left Chon 12 : left Guan L3 : left Cheok.

R1 : right Chon. R2 : right Gwan. R3 : right Cheok
# . p<0.06 compared to ‘Before’ by Wilcoxon signed rank test.
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L Lz 13 Rl R2 R3

Fig. 9. Effect of Sa-Am stomach tonifying
acupuncture on Alx/HR at each measuring location

LL1 : left Chon 12 : left Guan L3 : left Cheok.
R1 : right Chon. R2 : right Gwan. R3 : right Cheok.
* 1 p<0.05 compared to ‘Before’ by Wilcoxon signed rank test.
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