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on Postures of Healthy Subjects
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Abstract

Objective : The first aim of this study is to determine the effects of acupuncture on the autonomic nervous system (ANS) via Heart Rate (HR)
and Pupil Size (PS), and to compare the effects of acupuncture on the subjects' ANS when they are in a sitting position with the effects when
they are in a supine position.

Methods : Ten healthy male subjects were randomized to receive either verum acupuncture stimulation in a sitting position (SitV), verum
acupuncture stimulation in a supine position (SupV), sham acupuncture stimulation in a sitting position (SitS), and sham acupuncture
stimulation in a supine position (SupS). Acupuncture stimulation was applied to Neguan point (PC6) on the forearm. The subject's
electrocardiogram (ECG) and pupil size were recorded continuously from 5 min before stimulation to 12 min after stimulation.

Results : Verum and sham acupuncture stimulation were found to have reduced heart rate (p<0.01) and to have increased pupil size (p<0.01)
in all the subjects. But when the reduction in HR and the increment in PS after verum acupuncture stimulation (both sitting and supine
position) were compared with those after sham acupuncture stimulation, it was found that the reduction in HR (74.48 and 73.47 bpm,
p<0.063) and the increment of PS (7.32 and, 6.10 mm, p<0.001) after verum acupuncture stimulation were greater than those after sham
acupuncture stimulation, and that the corresponding values were statistically significant. In addition, at the baseline, it was found that the
subjects had a larger PS and a faster HR in a sitting position than when they did so in a supine position. And then the reduction and increment
ratio in the subject's HR and PS when they underwent acupuncture stimulation in a sitting position was significantly different from the
reduction and increment in their HR and PS when they underwent the procedure in a supine positon-i.e., the reduction ratio in HR was greater
when they underwent the procedure in a sitting position, and such reduction ratio was statistically significant (p<0.05). As for the increment
in PS, it was greater when the subjects underwent the procedure in a supine position, and such increment was significant (p<0.05).
Conclusion : Manual acupuncture stimulation on Neguan point (PC6) has more significant influence on the autonomic nervous system rather
than sham acupuncture (tactile stimulation). And the position-induced different states of ANS have different influence on the acupuncture
effect.
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Measuring ECG, Pupil
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Fig. 1. The schema of the experimental procedure
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Table 1. The experimental session
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Verum acupuncture in sitling position [SitV]
Verum acupuncture in supine position [SupV]
Sham acupuncture in sitting position [SitS]
Sham acupuncture in supine position [SupS]

Verum Sitting
Verum Supine
Sham Sitting
Sham Supine
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Table 2. Stimulation Effects on heart Rate and pupil size after acupuncture stimulation

Sitv 73.73+6.80 66.0516.64 *x 65.04%6.91 *x 7.18+1.56 7.68+1.47 »x 7.89£1.19 »
SupV 71.92£9.16 65.991£8.13 *» 64.66*8.64 *~ 5.89+1.52 6.7511.38 ** 6.88+1.16 *x
SitS 75.80+10.17 71.24+8.63 *x 71.04£7.31 »* 7.31+1.61 7.6611.45 = 7.56+1.42 *
SupS 73.87£9.31 69.47£9.66 ** 68.07£9.22 *x 6.08+1.36 6.6511.30 ** 6.41£1.28

*, *x . Significantly different from base period at p<0.05 and p <0.01
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H 3. X2 0| AlutHo| o 2 X120 n|x|[= &
Table 3. Stimulation Effects on heart rate vanab|I|ty after acupuncture stlmulatlon

SitV.

: base ~ P et ? 2° kr‘e‘s‘T - base e

, T rest rest
LF(mm?) 526.21+186.8 772.0+438.6% 971.6£675.6+% 633.7£490.2 851.51+762.1 873.8+713.1 =
HF(mm?) 441312950 572.0£420.4% 648.3 £536.7* 528.6+559.2 658.0£912.3 622.31741.0
LFn(n.u.) 58.0+9.8 59.3+10.4 62.0+12.3 56.2%12.2 59.1+11.8 606194 *
HFn(n.u.) 42.0+9.8 40.7+10.4 380%12.3 43.8+12.2 409+11.8 39.4+9.4 *
Ratio 1.5+0.6 1.6%£0.8 1.9%£1.1 1.5%£0.9 1.7x0.9 1.711.0 *
0 SitS Sup$S
Base 1% rest 2" rest Base 1% rest 2™ rest
LF(mmz) 4859+171.1 713.8+384.4% 972.2+812.2 702.1%£630.6 875.51638.1 1122.7 £944.0x
HF(mmz) 288.1+137.1 43591354.4 507.01390.9* 572.9+750.5 774.9+783.6% 880.0+899,8%
LFn(n.u.) 640294 64.8110.1 64.9+t11.2 60.6+12.5 58.1+14.0 62.5+12.7
HFn(n.u.) 36.0+9.4 35.2%10.1 35.1£11.2 39.4%+12.5 4191140 37.5%12.7
Ratio 2009 2.0+0.8 22+t1.1 1.8x1.1 1.7+x0.9 21%1.6

*, «x ! Significantly different from base period at p<0.05 and p <0.01
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Fig. 2. Grand mean of Heart Rate (left), Pupil Diameter (right) across subjects (The shadow areas represent the stimulation period)
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Fig. 3. Drowsiness degree according to experimental group (*, **: significantly different from base period at p<0.05, p <0.01)
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Fig. 4. Relation between drowsiness and changes of HR and PS
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Table 4. Difference of acupuncture sensation between acupuncture types

. Sity e e
DeQi 1.91+£1.34 2.23+1.23 1.36%£1.09 »* T 1.34£1.27 » T 1
Pain only 3.06+1.55 3.52+1.16 240118 Tt 2.04%1.29 #+ T 1
*, =+ . Significantly different from SitV at p<0.05 and p <0.01
T, T 1 : Significantly different from SupV at p<0.05 and p <0.01
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Hag-S F4 o 218319

24 23, 28 FE9 1849 5227 WS Aol 4
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Fig. 5. Acupuncture Sensation scores on PC6
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E5. A Aznt alul, 33 37|74 Al

Table 5. Correlation coefficient between acupuncture sensation and heart rate and pupil size

deQi 0.101 0.243 -0.106 -0.376 -~0.203 0.140 0.096 —-0.186
Needling -0.023 0.007 —0.042 -0.427 0.115 0.398 0.248 0.082
1] SitS Sup$S
DeQi —0.461 -0.641+ 0.183 0.246 -0.177 —-0.140 -0.309 -0.141
Needling -0.474 -0.536 -0.043 0.044 0.023 -0.202 0.336 0.381
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