o

Journal of Korean Medicine Rehabilitation Vol. 33 No. 4, October 2023

pISSN 1229-1854 eISSN 2288-4114
https://doi.org/10.18325/jkmr.2023.33.4.167

7| (E&K, STl A&
W3AREA v I %

AL - 2= 5

Original Article

I".l.;
02}.‘;
d
éE
)
N
r
rf
4

RSP PPADest

Effect of Ultrasound Therapy at the ST11 on Sympathetic Nervous System
Change: A Prospective Randomized Controlled Study

Shinwoo Kang, K.M.D., Dongho Keum, K.M.D.
Department of Korean Medicine Rehabilitation, Dongguk University Bundang Oriental Hospital

RECEIVED September 21, 2023
REVISED  October 8, 2023
ACCEPTED October 10, 2023

CORRESPONDING TO

Dongho Keum, Department of
Korean Medicine Rehabilitation,
Dongguk University Bundang

Oriental Hospital, 268 Buljeong-ro,

Bundang—gu, Seongnam 13601,
Korea

TEL (031) 710-3728
FAX  (031) 710-3780
E-mail keumdh660@naver.com

Copyright © 2023 The Society of
Korean Medicine Rehabilitation

Objectives This study was designed to assess the effectiveness of ultrasound therapy
at the ST11 for regulation of sympathetic hyperactivity.

Methods Forty healthy adult subjects were assigned to experimental group and con—
trol group. After taking mental stress, ultrasound therapy was applied at the ST11 in
experimental group and sham-ultrasound therapy was applied in control group. The
evaluation of sympathetic activity was measured by blood pressure, pulse rate, and
heart rate variability at 3 times (Time 1: before the stress stimulation, Time 2: after the
stress stimulation, Time 3: after the intervention). The primary end point was con—
sisted of normalized (norm) low frequency (LF)/high frequency (HF) ratio, LF (norm),
HF (norm). The secondary end point was consisted of systolic blood pressure, diastolic
blood pressure, pulse rate, mean heart rate, standard deviation of NN intervals, root
mean square of the successive differences, total power (log).

Results After the stress stimulation, all subjects showed sympathetic hyperactivity.
After the intervention, the experimental group showed lower sympathetic activity than
the control group. Comparing the Time 3 and Time 1, the experimental group showed
no significantly differences in sympathetic activity while the control group showed
higher sympathetic activity in Time 3 than Time 1. Comparing the Time 3 and Time 2,
the experimental group showed lower sympathetic activity in Time 3 than Time 2 while
the control group showed higher sympathetic activity in Time 3 than Time 2.
Conclusions We suggest that the ultrasound therapy at ST11 can decrease sym-
pathetic activity in sympathetic hyperactivity condition. (J Korean Med Rehabil 2023;
33(4):167-184)

Key words Sympathetic nervous system, Heart rate variability, Ultrasonic therapy,
ST11 (Qishe)
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Experimental group : Ultrasound Therapy at ST11
[Control group : Sham-Ulirasound Therapy at ST11
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Rest 1st measure Mental stress test 2nd measure Intervention ‘ 3rd measure ‘

5 min 5 min 10 min 5 min 10 min 5 min

Fig. 1. Sequence of experiment. Subjects were conducted 3 times of measure which was consisted of blood pressure measure,
pulse rate measure, heart rate variability (HRV) measure. Each measure was taken for 5 minutes. 1st measure (Time 1) was
conducted before mental stress test, 2nd measure (Time 2) was conducted after mental stress test. 3rd measure (Time 3) was
conducted after the intervention. At the intervention, the Experimental group was treated by ultrasound therapy at ST11 while
the Control group was treated by sham-ultrasound therapy at ST11.
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Fig. 2. CONSORT flow diagram representing the process of this study composed of enrollment, allocation, follow-up and analysis.
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Table 1. General Characteristics of the Subjects

Parameter Total Control  Experimental i
(n=40) (n=20) (n=20)

Age (yr) 34.8+1.75 3424242  35.442.56 0.841

Sex 0.105
Male 16 (40.0) 5 (25.00 11 (55.0)
Female 24 (60.0) 15 (75.0) 9 (45.0)

Values are presented as meantstandard deviation or number
(%). Statistical significances of age between two groups was
calculated by Mann-Whitney test. Statistical significances of
sex between two groups was calculated by chi-square test.

Table IL Change of Primary Endpoint Values in Total Subjects
between Time 1 and Time 2

Parameter Time 1 Time 2 p-value
LF/HF ratio*  1.13%1.03 1.71+£1.43 0.000™"
LF (norm) 46.81£15.72  57.22£13.78 0.000™"
HF (norm) 5320+£15.72  42.79+15.77 0.000™"

Values are presented as meantstandard deviation. Time 1
presents the value which was measured before the stress
stimulation. Time 2 presents the value which was measured
after the stress stimulation.

LF: low frequency, HF: high frequency, norm: normalized.
*A ratio of LF to HF. ***p<0.001.

Time 20014 1.71£1.430% §-oJu|3 2712 B HTHp=
0.000). LF (norm)+= Time 194 46.81+15.72, Time 29|
Al 57.22+13.78F Fojv]gt 718 B3 Hp=0.000). HF
(norm)= Time 19141 53.20+15.72, Time 2004 42.79+
15772 frojmdk 245 B AtHp=0.000) (Table II).

2) 2%t Gt H

ZA ) gAke] SBPE= Time 1914 110.48+11.22 mmHg,
Time 2914 116.53+14.87 mmHgZ |3k Z71=2 1
2AtHp=0.001). DBP= Time 19141 68.83+7.70 mmHg,
Time 2914 72.15+9.15 mmHgZ F2|v|$t S71& B
THp=0.003). PR Time 19141 66.68+10.99 rpm, Time 2
o)A 70.93+10.83 rpm & FrojmE Z71E B ATHp=
0.001).

MHRTE Time 19141 68.95+10.92 bpm, Time 2141
71.174£11.06 bpm & 52k W37t Y1THp=0.070).
TP (log)= Time 19114 7.69+1.16, Time 20114 7.63+1.05
2 Foust Wyt 1A THp=0.600). SDNN-2 Time 1
ol A 64.72+63.88 msec, Time 2914 56.32+31.03 msec
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Table II1 Change of Secondary Endpoint Values in Total Subjects
between Time 1 and Time 2

Parameter Time 1 Time 2 p-value
SBP (mmHg) 110.48+11.22 116.53+14.87  0.001"
DBP (mmHg) 68.83+7.70  72.15+9.15 0.003™
PR (rpm) 66.68£10.99  70.93+10.83  0.001°""
MHRT (bpm)  68.95+10.92  71.17x11.06  0.070°
SDNN (msec)  64.72+63.88 56.32+31.03  0.368"
RMSSD (msec) 33.55+20.03  30.91£19.39  0.320°
TP (log) 7.69+1.16 7.63+1.05 0.6007

Values are presented as meantstandard deviation. Time 1
presents the value which was measured before the stress
stimulation. Time 2 presents the value which was measured
after the stress stimulation.

SBP: systolic blood pressure, DBP: diastolic blood pressure,
PR: pulse rate, MHRT: mean heart rate, SDNN: standard
deviation of NN intervals, RMSSD: root mean square of the
successive differences, TP: total power.

#4p<0.01. "p-value was calculated by Wilcoxon signed rank test.

2 Fojugk s} Q19 tHp=0.368). RMSSD+ Time 1
o A 33.55+20.03 msec, Time 294 30.91+19.39 msec
2 fFom)g Wslrh glthp=0.320) (Table III).

H|

1) 1XH Eot

ZA 3(Time 3) LF/HF ratiool| A 2 &S 1.24+1.15,
272 242+1.830.2 FAHSRE {ov|gt Aol
1.9 TH(p=0.000). LF (norm)ol|A] 2 &+< 49.98+15.29,
278 65324128002 BAF 02 F-2)u]3l z}o]S
HAHp=0.001). HF (norm)ol|A= Aol 51.02+14.83,
) Z270] 34.68+12.800.2 SAH 02 Foju]gt 2Jol 5
B Y THp=0.001) (Table IV).

2) 2%+ @t B

FA| $(Time 3) SBP+= A@ollA] 107.50+11.75 mmHg,
th2TS 110.45£14.71 mmHgE SAZ o2 fo|u|d
ko] 7} A THp=0.448). DBP= A &0l A 68.50+8.27
mmHg, thZTo1A 70.10£10.64 mmHgZ SAZH 02
oJm| 3k 2po] 7} A THp=0.599). PR-S A&7l A 65.35+
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Table IV. Values of Primary Endpoint in Control and
Experimental Group at Time 3

Parameter Experimental Control p-value
LF/HF ratio* 1.24+1.15 2.42+1.83 0.000™"*
LF (norm) 49.98+1529  65.32+12.80 0.001™
HF (norm) 51.02£14.83  34.68+12.80 0.001™

Values are presented as meantstandard deviation. Time 3
presents the value which was measured after the intervention.
LF: low frequency band, HF: high frequency band, norm:
normalized.

*A ratio of LF to HF. **p<0.01, ***p<0.001. "p-values were
calculated by Mann-Whitney test.

Table V. Values of Secondary Endpoint in Control and
Experimental Group at Time 3

Parameter Experimental Control p-value
SBP (mmHg) 107.50+11.75 110.45+14.71 0.488
DBP (mmHg)  68.50+8.27  70.10+10.64 0.599
PR (rpm) 65351127  67.20+11.19 0.495"
MHRT (bpm)  66.46:9.44  69.06=11.85 0.448
SDNN (msec)  55.39+24.54  64.20+50.66 0.989"
RMSSD (msec) 31.66+20.83  33.53+15.47 0.495"
TP (log) 7.65+1.12 7.96+1.31 0.758"

Values are presented as meantstandard deviation. Time 3
presents the value which was measured after the intervention.
SBP: systolic blood pressure, DBP: diastolic blood pressure,
PR: pulse rate, MHRT: mean heart rate, SDNN: standard
deviation of NN intervals, RMSSD: root mean square of the
successive differences, TP: total power.

*p-values were calculated by Mann-Whitney test.

11.27 rpm, tZTNA 67.20£11.19 rpm O E FAH O Z
Frofmgk zto) 7t I ATHp=0.495).

MHRTE= A&7l Al 66.46+9.44 bpm, THET-2 69.06+
11.85 bpm 2.2 EAH 02 §-ou]d zto|7} FATHp=
0.448). SDNN-2 A&l 4] 55.39+24.54 msec, T30l
A1 64.20+50.66 msecE TAX O & Fou|gk Z}o]7} gl
ATHp=0.989). RMSSD+= A &<ol| 4] 31.66+20.83 msec,
2ol A 33.53£15.47 msecE SAIFOE F-2on]d 2}
0|7} AAATHP=0.495). TP (log)= AF T 7.65+1.12,
hxzTolA 7.96:1312 FAHCE Fovdk Afelr}
AATHPp=0.758) (Table V).
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(1) 1xH 7

A8 Yol A= LE/HF ratio® 2% 3k0] Time 3]
A 1.24+1.15, Time 1914 1.05£0.772 F A& Aol
Frolm @ 2o 7} Y1ATHp=0.091). LF (norm)2] =74 %k
£ Time 3914 49.98+15.29, Time 19141 46.32+15.16.2.
2 5 AAE Abelell felulgk 2k 7} §lth(p=0.268). HF
(norm)2] &%k Time 3904 51.02+14.83, Time 1]
Al 53.69£15.158 7 Al Atolol] freojm|&k xto]7t gl
ATHp=0.268) (Table VI, Fig. 3).

=7 Yol 4= LF/HF ratio® =7 %ke] Time 3l
A} 2.42+1.83, Time 1914 122412622 F A A}o]
of fjugk 2]} AATHP=0.000). LF (norm)2] =%
S Time 390141 65.32+12.80, Time 1914 47.30+16.64
2 5 AR Atolol] frejmlgt &Fol 7} A ATHp=0.000). HF
(norm)®] &%} Time 3914 34.68+12.80, Time 1]
Al 52.70+16.64% FAIZ 02 Foln|gk xto]7} AU
(p=0.000) (Table VI, Fig. 3).

(2) 27t ot

AT Yol A= SBPL] =7 4k0] Time 3941 107.50+
11.75 mmHg, Time 1914 111.75+11.18 mmHgE S714
o2 Fou]gt 2]zt AN THp=0.000). DBPL] =747k
£ Time 39141 68.50+£8.27 mmHg, Time 19141 68.40+
6.62% FAHOZ Folugt zto| 7} §lATHp=0.926). PR
o] S %52 Time 3°4] 65.35£11.27 rpm, Time 1914
66.40+11.57 rpm .= FAZX o= Fou|gh zto]7t §l
A THp=0.590).

AT Well A= MHRTS] SA7k0] Time 39114 66.46+
9.44 bpm, Time 19141 69.55+11.25 bpm o2 EA % o
Z fFou]gk o] 7} JAATHp=0.001). SDNN2] Z44k-2
Time 39141 55.39424.54 msec, Time 19114] 77.16+81.43 msec
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Table VI. Values of Primary Endpoint in Control and Experimental Group at Each Time

p-value comparing with Time 3 values

Parameter Experimental Control -
p-value (experimental) p-value (control)
LF/HF (ratio)*  Time 1 1.05£0.77 1.22+1.26 0.091° 0.000™"
Time 2 1.78£1.31 1.65%1.58 0.000™" 0.001™
Time 3 1.24+1.15 2.42+1.83 - -
LF (norm) Time 1 46.32+15.16 47.30+16.64 0.268 0.000""
Time 2 58.34+14.91 56.09+12.82 0.000™" 0.001™
Time 3 49.98+15.29 65.32+12.80 - -
HF (norm) Time 1 53.69+15.15 52.70+16.64 0.268 0.000""
Time 2 41.66+14.91 43.91+12.82 0.004™" 0.001™
Time 3 51.02+14.83 34.68+12.80 - -

Values are presented as meantstandard deviation. Time 1 presents the value which was measured before the stress stimulation.
Time 2 presents the value which was measured after the stress stimulation. Time 3 presents the value which was measured after
the intervention.

LF: low frequency band, HF: high frequency band, norm: normalized.

*A ratio of LF to HF. **p<0.01, ***p<0.001. "p-values were calculated by Wilcoxon signed rank test.
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851 -= Control group 51 -= Control group
604 504
55+ 45
504 404
454 354
40 T T T 30 T T T
- Vv o % Vv S
& & & & < <«

Fig. 3. Measured values of the primary end point at each time in experimental group and control group. Time 1 presents the
value which was measured before the stimulation. Time 2 presents the value which was measured after the stress stimulation.
Time 3 presents the value which was measured after the intervention. Measured values of Time 3 was compared with the values
Time 1 and Time 2. LF: low frequency, HF: high frequency, norm: normalized. p-value means the significant difference within
experimental group; **p<0.01, ***p<0.001. p-value means the significant difference within control group; "p<0.01, "p<0.001.
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2 SARSZE fojulk ztol7) $iIdith(p=0.778). RMSSD
o] =472 Time 39114 31.66+20.83 msec, Time 1914
34.40+18.19 msecE FAIH O E Foju|gt Zo|7} IS
THp=0.533) (Table VII, Fig. 4).

iz Woll A= SBPE] S78%ke] Time 3014] 110.45+
14.71 mmHg, Time 1°14] 109.20+11.39 mmHgZ 57
Ao g frofm|gt xfo|7} AATHpP=0.000). DBP2] 784k
< Time 39141 70.10+10.64 mmHg, Time 19141 69.25+
8.80 mmHg= EAACE Hondk xto]7} YIATHp=
0.732). PRe] A% Time 3904 67.20£11.19 rpm,
Time 1914 66.95£10.68 rpm .2 EA|1Z 02 f-2]u]3k
2te] 7k AATHp=0.343).

)z Ulell A= MHRTS| Z7%ke] Time 3914 69.06+
11.85 bpm, Time 1914] 68.35+10.84 bpm .2 FA A 2.
2 Foulst zto]7} §ITHp=0.337). SDNN2| S47k-2
Time 3% 4] 64.20+50.66 msec, Time 19l 4] 52.29+37.68
msecE FAHOE Fou|g ZFol7t AATHP=0.003).
RMSSD2] Z47k2 Time 3914 33.53+£15.47 msec, Time
1014 32.70422.15 msecZ FAIHOZ Fofu|gt 2|7}
AATHp=0.450). TP (log)2] Z7d%k2 Time 30|41 7.96+
1.31, Time 1914 7.49+1.12% EAF o2 Fo)u]3k 2}
)7} AATHp=0.000) (Table VII, Fig. 4).

Table VIL Values of Secondary Endpoint in Control and Experimental Group at Each Time

p-value comparing with Time 3 values

Parameter Experimental Control
p-value (experimental) p-value (control)

SBP (mmHg) Time 1 111.75£11.18 109.20+11.39 0.000"" 0.000™"
Time 2 120.55+14.27 112.50+14.71 0.000"" 0.001"
Time 3 107.50+11.75 110.45+14.71 - -

DBP (mmHg)  Time 1 68.40+6.62 69.25+8.80 0.926 0.732°
Time 2 74.10+8.56 70.20+9.52 0.005" 0.348"
Time 3 68.50+8.27 70.10+10.64 - -

PR (rpm) Time 1 66.40+11.57 66.95+10.68 0.590 0.343"
Time 2 72.15+9.97 69.70£11.75 0.004™ 0.048"
Time 3 65.35£11.27 67.20£11.19 - -

MHRT (bpm) Time 1 69.55+11.25 68.35+10.84 0.001"" 0.337
Time 2 72.11+9.83 70.22+12.35 0.000™" 0.3917
Time 3 66.46+9.44 69.06+11.85 - -

SDNN (msec)  Time 1 77.16+81.43 52.29+37.68 0.778" 0.003™"
Time 2 56.07+25.16 55.57+36.65 0.843 0.191
Time 3 55.39424.54 64.20+50.66 - -

RMSSD (msec) Time 1 34.40+18.19 32.70422.15 0.533" 0.450
Time 2 29.22+13.47 32.60+24.17 0.057 0.513
Time 3 31.66+20.83 33.53+15.47 - -

TP (log) Time 1 7.89+1.20 7.49+1.12 0.687" 0.000™"
Time 2 7.71+1.04 7.54+1.07 0.526" 0.031"
Time 3 7.65+1.12 7.96£1.31 - -

Values are presented as meantstandard deviation. Time 1 presents the value which was measured before the stress stimulation.
Time 2 presents the value which was measured after the stress stimulation. Time 3 presents the value which was measured after

the intervention.

SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate, MHRT: mean heart rate, SDNN: standard deviation
of NN intervals, RMSSD: root mean square of the successive differences, TP: total power.
*p<0.05, **p<0.01, ***p<0.001. 'p-values were calculated by Wilcoxon signed rank test.
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Fig. 4. Measured values of the secondary end point at each time in experimental group and control group. Time 1 presents the
value which was measured before the stimulation. Time 2 presents the value which was measured after the stress stimulation.
Time 3 presents the value which was measured after the intervention. Measured values of Time 3 was compared with the values
Time 1 and Time 2. SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate, MHRT: mean heart rate, SDNN:
standard deviation of NN intervals, RMSSD: root mean square of the successive differences, TP: total power. p-value means
the significant difference within experimental group; **p<0.01, ***p<0.001. "p-value means the significant difference within control
group (p<0.05); Tp<0.01, p<0.001.
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[t

2) S 2(Time 3)2| EYatat AEYA X}
mi

(Time 2)o| £¥3t HIW

(1) 1R H7+ H

AT Uloll A= LE/HF ratio =73 3t°] Time 314
1.24+1.15, Time 2014 1.78+1.312 FAZ S Z F2ju|
3l z1o] 7} A THP=0.000). LF (norm)2] =% %S Time
304 49.98+15.29, Time 2914 58.34+14.91 2 5A %
o2 fFoulgh 27} AU THp=0.000). HF (norm)2] =
32 Time 39114 51.02+14.83, Time 291141 41.66+14.91
2 AR SR Fofn|gk Zol7} UAATHp=0.004) (Table
V1, Fig. 3).

tfZ Yol 4= LF/HF ratio 274 %%¢] Time 394
2.42+1.83, Time 2914 1.65£1.58% BAH 02 fojn]
3k Zpo]7F JATHp=0.001). LF (norm)2] =%k Time
304 65.32+12.80, Time 2914 56.09+12.822 FA %]
o2 FoJulgh 2o]7} AATHp=0.001). HF (norm)2] =74
Zrol Time 3914 34.68+12.80, Time 2041 43.91+12.82
2 SAASE g Zol7b UATHp=0.001) (Table
VI, Fig. 3).

(2) 2xt 7t H

AT YellA= SBPe] S gko] Time 30114 107.50+
11.75 mmHg, Time 2914 120.55+14.27 mmHgZ 57
Aoz Fofu|g 2to|7} AATKp=0.000). DBPS] =7
Zxo] Time 3914 68.50+8.27 mmHg, Time 2141 74.10+
8.56 mmHg= FAIZ O E fo)n|gh xto|7} UATHp=
0.005). PR2] =472 Time 3914 65.35+11.27 rpm, Time
20014 72.15£9.97 rpm o2 EAZ o2 F2)u]3l Xfo]
7} AATHp=0.004).

A7 HellAl= MHRTS] S4%ko] Time 300141 66.46+
9.44 bpm, Time 204 72.11£9.83 bpmO.Z SAH 02
frougt zpolzt AATHPp=0.000). SDNN2| =432
Time 3°lA4] 55.39+24.54 msec, Time 29114 56.07+25.16 msec
2 SARSZE fojuld ztol7} $lth(p=0.843). RMSSD
o] =472 Time 3914 31.66+20.83 msec, Time 20141
29.22+13.47 msecE FAX O E o3t xto]7} gluth
(p=0.057). TP (log)¥] St Time 394 7.65+1.12,
Time 2914 7.71£1.04E BAHSZ Fou|gt xfo]7}t
AATHP=0.526) (Table VII, Fig. 4).

izt ol A= SBPY S74%ko] Time 301141 110.45+

14.71 mmHg, Time 20114 112.50+14.71 mmHg= FA|
Ao=w Fou|gk ZFo]7} AATHp=0.001). DBPS] =7
2 Time 31141 70.10£10.64 mmHg, Time 2141 70.20+
9.52 mmHg= FAA = Fu|3 xpo|7}F fItHp=
0.348). PR2] =HZES Time 3914 67.20+11.19 rpm,
Time 29141 69.70+11.75 ripm -2 EAZ 0.2 Fojm]3h
27 A ATHp=0.048).

o= WollA= MHRTS] Z4%ke] Time 39141 69.06+
11.85 bpm, Time 20114 70.22+12.35 bpm .2 EA 2] o
Z Fu)gl 2to]7} I tHp=0.391). SDNN2| SH 3k
Time 3914 64.20+50.66 msec, Time 2914 55.57+36.65 msec
2 BAASE Fofnlgt 2tol7t §lTthp=0.191). RMSSD
9] =7k Time 34 33.53£15.47 msec, Time 2914
32.60424.17 msec 2 FAIZ O Z FoJu|gt zto]7} STk
(p=0.513). TP (log)®] SAt-S Time 30114 7.96+1.31,
Time 20114 7.54+1.07= FAZ O E Fofn|g xto]7} 9l
ATHp=0.031) (Table VII, Fig. 4).

b. &

oot

o, CHET 70 S| AIEE Haldf Hlw

A 3(Time 3)2] SN 2E# 2 A= Z(Time
el Az W S ATime3 1, T4 F(Time 3)2)
S 7NA 2EH 2 A H(Time 2)9 SH7S W
#e ATime3 28 A5, ATime3 13 ATime3_2
of thall Ut xke] ztolE HInEITh

1) Yt 7t B F(Time 3)2% AEHA X2 X

(Time 1)°| X7 HalZHATime3_1) H|w

(1) 1xH 7

LF/HF ratio®] ATime3 1 g2 A3 oA 0.20+0.62,
th2Tol A 1.20£1.0002 A E 2] ATime3 1 #to] o
279 ATime3_1 #ETH Z4THp=0.001). LF (norm)
o] ATime3 1 32 AFTA 3.66+10.63, ol A
18.02+£14.742 A2 ATime3 1 #to] Wiz A
Time3 1 =0 24T p=0.001). HF (norm)2] ATime3 1
W2 Aol A -2.67+10.47, TIZTOA] -18.02+14.74
2 A3 ATime3_1 o] 29| ATime3_1 #XE
o+ ZTHp=0.001) (Table VIII).
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Table VIIL Changes of Primary Endpoint Values in Time 3 from Time 1 and Time 2

Parameter Experimental Control Between group p-value

LF/HF ratio* ATime3_1 0.20+0.62 1.20+1.00 0.001""
ATime3 2 -0.53+0.53 0.77+0.84 0.000™"

LF (norm) ATime3 1 3.66+10.63 18.02+14.74 0.001"
ATime3 2 -8.37+7.88 9.23+10.48 0.000™"

HF (norm) ATime3_1 2.67£10.47 -18.02+14.74 0.001"""
ATime3 2 9.36+8.00 -9.23+10.48 0.000™"

Values are presented as meantstandard deviation. ATime3 1 presents the value which subtracted Time 1 value from Time 3
value. ATime3 2 presents the value which subtracted Time 2 value from Time 3 value.

LF: low frequency, HF: high frequency, norm: normalized.

*A ratio of LF to HF. **p<0.01, ***p<0.001. "p-values were calculated by Mann-Whitney test.

(2) 2xt 7t H

SBPY| ATime3 1 #k-2 Agdwrol|A] -4.25+5.89, tZ="
ol Al 1.25+10.25% @9 ATime3_1 #o] thzxT9
ATime3 1 ZFRTH 2 THp=0.044). DBP2] ATime3 1
e AgTlA 0.10+4.75, tiZ2TolA] 0.85+7.930]H
AT ATime3_1 #3 thzT2] ATime3_1 %k Aol
of BAXRSZ Fofu]gt Aol= FAATHp=0.659). PR
ATime3 1 ft2 AgToNA] -1.0548.57, =0l A] 0.25+
9.850|H A&7 ATime3 1 &3} thET2] ATime3 |
# Atolell AR &2 Fofu|dk xfol= gl THp=0.947).

MHRT®] ATime3_1 #k-2 A@wollA] -3.09+5.56, =
oA 0.7143.222 AP ATime3_1 ko] thza9
ATime3 1 %Xt} 2FITHp=0.001). SDNN2] ATime3 1
o Ayl A 21.76+88.91, tiFTolA 119119352
AFT] ATime3_1 #43 tZ2T9] ATime3 1 gk Aol
FAACE Fou|EE zto]7} fIATHp=0.056). RMSSD
©] ATime3 1 #t-2 Aol A -0.86+18.88, T =xol| A
-1.0546.06 0.2 23] ATime3 1 #3 iz A
Time3_1 %k Abelol] BAIZ o= Fofu]gh Zto| 7} I
(p=0.174). TP (log)2] ATime3 1 Z+-S Aol A -0.24+
1.84, thEToll A 0.47£0.44 2 AFT2] ATime3 1 ko)
tZ79] ATime3_1 #ETH A4THp=0.021) (Table IX).

2) A 210 X F(Time )2t AEHA X2 &
(Time 2)2| ZH W3 (ATime3_2) Hlu

(1) 1XH G2 H
LF/HF ratio®] ATime3 2 %2 Agdv-ollA] -0.53+0.53,
ol A 0.77+0.84% A& ATime3 2 gko| th=x
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2] ATime3 2 #ETH 2FEHp=0.000). LF (norm)2
ATime3 2 2 AgToll A -8.37+7.88, tiZTollA] 9.23+
10482 AFT2] ATime3 2 #o] thZT2] ATime3 2
ZRET A9tHp=0.000). HF (norm)®] ATime3 2 S
A& ol A 9.36+8.00, THETOIA -9.23+10.48% A&
9] ATime3 2 #to] &9 ATime3 2 #ETE ZiTh
(p=0.000) (Table VIII).

(2) 2R o H

SBPS] ATime3 2 k2 AFTolA -13.05£10.61, o
Zroll A -2.05£9.58 2 AT ATime3_2 gko| thzx&
o] ATime3 2 FXET}h 24THp=0.001). DBPL] ATime3 2
e ATl -5.60+7.90, THETollA] -0.10+9.56°] ™
AET2] ATime3_2 #ko] tZ7-9] ATime3_2 #t Akol
of BAIZOE frofn|gt xtol= flATHp=0.086). PR
ATime3 2 3k ATl A -6.80+9.22, T4 -2.50+
5.280] AT9] ATime3 2 @3 thZ72] ATime3 2 #k
Atolell BAH S Z folngt Apol= §lATHp=0.080).

MHRT2] ATime3 2 %S AgTollA -5.65+5.96, T
Z7olA -1.17+4.06 2.2 AFT] ATime3 2 ko] o
Z79] ATime3 2 #ETH Z%tHp=0.007). SDNN<
ATime3 2 gk AFTolA -0.68+15.12, TiZEol|A] 7.63+
25.142 AT ATime3 2 @ thZ2T2] ATime3 2
Zk Afolell AR S E Frofulgt xtol7} YU THp=0.369).
RMSSD2] ATime3 2 &S Aol A 4.31£9.52, =
oA -0.94+6.33 0.2 A ET2] ATime3 2 grol i
©] ATime3 2 #ET} ZTHp=0.047). TP (log)2] ATime3 2
e Aol -0.06£0.99, thET-NA 0.43+0.822 A
o] ATime3 2 33} thx79] ATime3 2 3t Atolol
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Table IX. Changes of Secondary Endpoint Values in Time 3 from Time 1 and Time 2

Parameter Experimental Control Between group p-value
SBP (mmHg) ATime3_1 -4.25+5.89 1.25£10.25 0.044"
ATime3 2 -13.05+10.61 -2.059.58 0.001"
DBP (mmHg) ATime3_1 0.10+4.75 0.85£7.93 0.659"
ATime3 2 -5.60+£7.90 -0.10+9.56 0.086"
PR (rpm) ATime3_1 -1.05+8.57 0.25+9.85 0.947"
ATime3 2 -6.809.22 -2.50+£5.28 0.080
MHRT (bpm) ATime3 1 -3.09+5.56 0.71£3.22 0.0017"*
ATime3 2 -5.65+5.96 -1.17+4.06 0.007"
SDNN (msec) ATime3_1 -21.76+88.91 11.91%£19.35 0.056"
ATime3 2 -0.68+15.12 7.63+25.14 0.369
RMSSD (msec) ATime3_1 -0.86+18.88 -1.05+6.06 0.174"
ATime3 2 4.3149.52 -0.94+6.33 0.047"
TP (log) ATime3_1 -0.24+1.84 0.47+0.44 0.021°
ATime3 2 -0.06+0.99 0.43+0.82 0.086"

Values are presented as meantstandard deviation. ATime3 1 presents the value which subtracted Time 1 value from Time 3 value.
ATime3_2 presents the value which subtracted Time 2 value from Time 3 value.

SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate, MHRT: mean heart rate, SDNN: standard deviation
of NN intervals, RMSSD: root mean square of the successive differences, TP: total power.

*p<0.05, **p<0.01. "p-values were calculated by Mann-Whitney test.

EAXSZ Fougt zlol= §IATHp=0.086) (Table IX).
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Fig. 5. Location of acupuncture point ST11.
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