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Effects of Naegwan-Acupuncture (PC6) on the change of
standard leads I, I and I in ECG

Jeong-Suk Lee'!, Sung-Ho Park!, Hyeon-Jac Sung?, Ho-Hyun Kim® Kang-Hyun Leem®*, Ee-Hwa Kim'

Dept. of "Meridian & Acupoint, 2Internal fedicine, 3Physiology, 4Herbalogy,
College of Oriental Medicine, Semyung University

Abstract

Objectives : The aim of this study is to investigate the effect of Naegwan-acupuncture
stimulation on the relationship of change in electrocardiopgraphy(ECG).

Methods : For this purpose, 11 healthy volunteers were acupunctured at Naegwan acupoint
using the reinforcing or reducing by inserting the needle in the same direction as the channel runs or
in the opposite direction(ZEE#E1E). Then, we measured and observed the change of standard leads I,
Il and M in ECG.

Results : In lead I, Naegwan acupuncture treated groups were increased the activity of PR
interval and PR segment compared to the control group. In lead I, Naegwan acupuncture treated
groups were increased the activity of PR interval. In lead III, Naegwan acupuncture treated groups
were increased the activity of R wave duration, 5 wave amplitude, ST segment onset, ST segment
midpoint, ST segment 80ms and ST segment endpoint.

Conclusions : These results suggested that Naegwan acupuncture stimulation plays an important
role to the activities of ECG

Key words : Acupuncture, ECG, Meridian, Naegwan acupoint (PC6)
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Table 1. Parameters of ECG analysis

Parameter Units or Value Description
P AMP millivolts P wave amplitude
P DUR milliseconds P wave duration
P AREA Ashman Units P wave area for monophasic P waves or the area
(40 ms x 0.1 mV) of the initial portion of a biphasic P wave
Q AMP millivolts Q wave amplitude
Q DUR milliseconds Q wave duration
R AMP millivolts R wave amplitude
R DUR milliseconds R wave duration
S AMP millivolts S wave amplitude
S DUR milliseconds S wave duration
QRS AREA Ashman units Th f the QRS complex
(4OInS x OlmV) e area O e C p
a1 Elevation or depression at the onset (J point) of
ST ON millivolts the ST segment.
ST MID millivelts Elevation or depression at the midpoint of the ST
segment.
a1 Elevation or depression of the ST segment 80 ms
ST 80ms millivolts after the end of the QRS complex (J point.)
ST END millivolts Elevation or depression at the end of the ST
segment.
ST DUR milliseconds ST segment duration
ST segment slope. Slope is measured in degrees
ST SLOPE degrees and can range from O to + 90 degrees
T AMP millivolts T wave amplitude
T DUR milliseconds T wave duration
T AREA Ashman Units T wave area for monophasic T waves or the area
(40 ms x 0.1 mV) of the initial portion of a biphasic T wave.
7 Interval from the onset of the P wave to the
PR INT milliseconds onset of the QRS com-plex.
[, Intervel from the end of the P wave to the onset
PR SEG milliseconds of the QRS com-plex.
Ventricular Activation Time: the interval from
the onset of the QRS complex to the latest
V.AT milliseconds positive peak in the complex, or the latest
sub-stantial notch on the latest peak, whichever
. is later.
QRS PPK millivolts Peak-to-peak QRS complex amplitude.
T QRS complex duration, measured from its onset
QRS DUR milliseconds to the ST segment onset (J point).
QT INT milliseconds Interval from the onset of the QRS complex to

the end of the T wave.
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Table 2. The effect of Naegwan acupuncture on the lead I in ECG analysis

Sample D

Control Sample A Sample B Sample C
P AMP |8.36E-2+7.89E-3a)| 9.05E-2+4.87E-3 | 8.58E-2+4.98E-3 | 8.61E-2:543E-3 | 8.89E-2+442E-3
P DUR 80.91+3.85 85.79+3.19 85.47+2.83 86.06:2.70 85.00£2.87 -
P AREA 0.88+0.15 1.1349.39E-2 1.1349.11E-2 1.08+0.10 1.11:8.00E-2
R AMP 0.71+8.67E-2 0.64+5.44E-2 0.6415.72E-2 0.65+5.24E-2 0.65:4.84E-2
R DUR 50.27+2.28 51.21+1.59 53.21+2.13 53.5612.09 53.56+2.04
S AMP -0.21+3.28E-2 0.17+2.14E-2 -0.16:2.28E-2 -0.16+2.33E-2 -0.16+247E-2
S DUR 23.00+3.29 23.1012.43 21.95+2.67 21.61+2.57 21.0612.70
QRS AREA 3.27+0.62 3.09+0.41 3.1510.42 3.26+0.39 3.21+0.35
ST ON 1.73E-245.74K-3 | 2.95E-2+4.29E-3 | 284E-2:448E-3 | 8.50E-2:4.73E-3 | 2.67E-2:5.11E-3
ST MID | 7.18E-2:8.72E-3 | 847E-2+480E-3 | 7.84E-2+6.22E-3 | 8.72E-2¢5.16E-3 | 8.33E-2:8.04E-3
ST 80ms | 846E-2:846E-3 | 9.53E-2:5.32E-3 | 8.95E-2+7.63E-3 | 9.94E-2:6.79E-3 | 9.06E-24591E-3
ST END 0.13+1.45E2 0.15:8.40E-3 0.14£1.15E-2 0.16£9.61E-3 0.15+1.15E-2
ST DUR 109.82+4.69 121.05£7.14 116.1145.50 119.4447.13 128.06:101.46
ST SLOPE 40.2841.79 40.26+1.38 39.32+1.70 40.17:1.55 40.11:1.34
T AMP 0.33+3.69E-2 0.33+2.64E-2 0.33+2.55E-2 0.3312.75E-2 0.30+3.13E-2
T DUR 159.27+8.53 173.37+6.27 169.54+13.13 171.78+6.11 169.61+11.64
T AREA 8.251.09 9.31£0.84 9.14+0.80 9.4110.86 8.56+0.95
PR INT 149.64+5.60 163.21+4.18* 163.113.15* 164.78+3.03* 164.00£3.37*
PR SEG 68.6413.41 77.42+2.40* 77.79+2.18" 78.78+2.07* 78.94+2.08*
VAT 37.45+4.71 32.0011.21 31.84+1.40 32.28:1.00 32.61+1.01
QRS PPK 0.92+8.88E-2 0.8115.36E-2 0.81+5.94E-2 0.81£5.563E-2 0.81:5.60E-2
QRS DUR 78.0914.52 75.16+2.19 76.21+2.19 75.17+1.82 75.50+2.08
QT INT 342.73£12.67 362.05+11.26 357.84+11.89 358.56+12.10 339.28+22.97

a) : Means + Standard error

Statistically significant as compared with data of control (* : p < 0.05)
Control : Untreated group
Sample A : During the acupuncture treated group by inserting the needle in the same direction
as the chaunnel runs
Sample B : After the acupuncture treated group by inserting the needle in the same direction
as the channel runs
Sample C : During the acupuncture treated group by inserting the needle in the opposite direction
as the channel runs
Sample D : After the acupuncture treated group by inserting the needle in the opposite direction
as the channel runs
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Table 3. The effect of Naegwan acupuncture on the lead I in ECG analysis

Control Sample A Sample B Sample C Sample D
P AMP 0.13+1.30E-2a) 0.13+8.60E-3 0.13+1.02E-2 0.13+7.07E-3 0.13£9.55E-3
P DUR 85.9116.31 86.74+3.77 88.47+2.75 89.17+2.08 90.4412.02
S AMP -0.20£5.52E-2 -0.12+3.25E-2 -0.11+3.28E-2 98E-2+2.16E-2 | -7.8E-2+2.21E-2
S DUR 19.91+4.06 15.79£3.05 14.89+2.90 14.83+1.92 11.72+2.26
QRS AREA 6.48+1.10 7.42:0.70 7.51£0.67 7.73:£0.50 7.89+0.50
ST ON 2.82E-2+1.26E-2 | 4.21E-2+6.19E-3 | 4.84E-2+6.81E-3 | 4.17E-2+7.24E-3 | 4.72E-2+6.80E-3
ST MID | 6.91E-2#9.67E-3 | 8.74E-2+9.52E-3 | 8.53E-2:9.44E-3 | 9.61E-211.38E-2 | 9.33E-217.80-3
ST 80ms | 7.64E-2+146E-2 | 8.53E-2+t1.02E-2 | 9.42E-2+9.09E-3 | 9.00E-2+8.44E-3 | 9.28E-2+8.28E-3
ST END 0.11:1.54E-2 0.14+1.65E-2 0.14+1.50E-2 0.15+1.87E-2 0.15+1.32E-2
ST DUR 111.73+10.33 116.47+4.84 112.63+5.13 122441045 122.0648.11
ST SLOPE 36.27+3.67 37.21+2.00 37.42+1.95 37.50+1.78 36.83:1.76
T AMP 2.82E-2+¢1.26E-2 | 4.21E-2¢6.19E-3 | 4.84E-216.81E-3 | 4.17E-2+7.24E-3 | 4.72E-2+6.80E-3
T DUR 6.91E-2+9.67E-3 | 8.74E-2:9.52E-3 | 8.53E-2+9.44E-3 | 9.61E-2+1.38E-2 | 9.33E-2+7.80E-3
T AREA | 764E-2:146E-2 | 8.53E-2¢t1.02E-2 | 9.42E-2+9.09E-3 | 9.00E-2+8.44E-3 | 9.28E-2+8.28E-3
PR INT 153.00+6.34 162.63+4.00* 164.53+3.08* 164.06:2.95* 165.22+2.81*
PR SEG 67.0015.10 71.3213.59 73.74+3.44 74.89+2.95 70.89+3.61
VAT. 3791251 36.84+1.65 38.16+1.43 37.5621.50 38.11+1.32
QRS PPK 1.58+0.11 1.62+7.28E-2 1.61+6.89E-2 1.63+6.25E-2 1.6216.28E-2
QRS DUR 79.91+3.32 81.0812.36 80.58+1.76 80.06:2.32 79.2812.40
QT INT 353.73£11.66 375.58+10.97 372.68+11.39 378.22+15.29 375.83:12.43

a) : Means + Standard error

Statistically significant as compared with data of control (* : p < 0.05)

Control : Untreated group

Sample A : During the acupuncture treated group by inserting the needle in the same direction

as the channel runs

Sample B : After the acupuncture treated group by inserting the needle in the same direction

as the channel runs

Sample C : During the acupuncture treated group by inserting the needle in the opposite direction

as the channel runs

Sample D : After the acupuncture treated group by inserting the needle in the opposite direction

as the channel runs
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Table 4. The effect of Naegwan acupuncture on the lead I in ECG analysis

Control Sample A Sample B Sample C Sample D
P AMP | 8.18E-2:1.09E-2 | 6.21E-2+7.82E-3 | 6.21E-2+1.30E-2 | 6.61E-2:t1.09E-2 | 6.44E-211.14E-2
P DUR 63.91+6.59a) 54.795.13 62.895.19 61.441543 61.11+4.55
P AREA 0.76+0.17 0.510.11 0.51+0.14 0.5310.14 0.49:0.12
Q AMP -8.1E-2+2.71E-2 -0.15+5.82E-2 9.7TE-2+245E-2 | -94E-2+249E-2 | -9.1E-2+2.48E-2
Q DUR 10.3613.17 11.37+2.67 10.89+2.59 11.6112.97 9.72+2.50
R AMP 0.82+0.16 0.94+8.86E-2 087:0.11 0.90+8.39E-2 0.89+8 44E-2
R DUR 44.7344.85 57.95+3.80* 54.21+3.82 55.5613.48 58.39+3.74*
S AMP 0.13:5.94E-2 | -3.5E-2+1.45E-2* | -4.2E-2+1.62E-2* | -3.7E-2+1.58E-2* | -3.6E-2+1.45E-2*
S DUR 10.36+2.73 6.26+2.29 6.582.10 6.11:2.20 6.4442.25
QRS AREA 4.40:0.63 4.84+0.46 4.75+0.46 4.64+0.42 4.65:0.43
ST ON -8.9E-240.10 1.63E-2+3.76E-3* | 1.63E-2+4.85E-3* | 7.22E-3+3.78E-3* | 1.17E-2+3.98E-3*
ST MID -0.17+0.18 1.32E-217.57E-3* | 1.68E-2+9.37E-3* | 6.11E-3+7.01E-3* | 1.00E-2+8.93E-3*
ST 80ms -0.1810.18 6.84E-3:8.41E-3* | 9.47E-3£9.99E-3* | -2.2E-3+8.42E-3* | 1.11E-3+8.93E-3*
ST END -0.18+0.18 1.74E-2:1 47E-2* | 2.47E-2+1 80E-2* | 1.00E-2:1.67E-2* | 1.17E-2+1.69E-2*
ST DUR 115.64+10.40 133.47+9.31 145.47+7.38* 139.78+7.72 147.22+10.15*
ST SLOPE 28.09+5.59 22.58+2.39 24.42+2.38 23.78+2.18 23.44+2.27
T AMP 7.00E-2+6.32E-2 | 8.37TE-2+4.28E-2 | 9.00E-2+4.40F-2 | 5.06E-2+3.47E-2 | 5.89E-2:3.47E-2
T DUR 135.65+11.22 135.42+9.84 124.74+11.56 134.28+10.54 127.67+10.89
T AREA 1.87+1.44 2.29+1.06 2.30+1.06 1.50£0.84 1.70+0.88
PR INT 149.82+7.48 155.95+3.83 156.84+5.25 154.67+4.02 159.61+3.32
PR SEG 70.64+6.07 71.58+4.59 67.1144.22 75.94+5.09 68.72+3.73
VAT 36.565+3.15 37.00+2.03 36.79+1.96 37.78+2.25 36.33+2.07
QRS PPK 1.07+0.12 1.09+7.52E-2 1.09+7.44E-2 1.05+7.06E-2 1.0416.96E-2
QRS DUR 76.09+3.80 78.11+3.49 78.1613.56 75.9413.18 77.1743.47
QT INT 331.91+14.96 365.63+12.72 339.47+22.46 360.94115.26 356.11+14.18

a) : Means * Standard error

Statistically significant as compared with data of control (* : p < 0.05)

Control : Untreated group

Sample A : During the acupuncture treated group by inserting the needle in the same direction
as the channel runs

Sample B : After the acupuncture treated group by inserting the needle in the same direction
as the channel runs

Sample C : During the acupuncture treated group by inserting the needle in the opposite direction
as the channel runs

Sample D : After the acupuncture treated group by inserting the needle in the opposite direction
as the channel runs
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