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Effect of Acupuncture at Neiguan P6 on Heart Rate
Variability in Healthy Subjects and Patients with
Coronary Artery Disease

Gau-Yang Chen, Sheng-Teng Huang
Tao-Yuan Hospital, Cheng-Gang Memorial Hospital

ABSTRACT
It has been reported that there was reduced cardiac vagal modulation in
patients with coronary artery disease. By heart rate variability analysis,
the reduction in the cardiac vagal function was associated with poor
prognosis. Thus, manipulations on cardiac vagal modulation were tried
by using physical training, angiotensin converting enzyme inhibitors,
beta-blockers and low-dose scopolamine; the results of these measures
were promising. Acupuncture at Neiguan has been prescribed in the
management of cardiovascular disease for a long time. It can relieve the
severity and frequency of angina pectoris and can lower heart rate in
healthy subject. The mechanism was speculated to be related to its effect
on autonomic nervous activity. Therefore, it is worthwhile to examine the
effect of acupuncture at Neiguan on heart rate variability in healthy
subjects and patients with coronary artery disease.

We recruited patients with coronary artery disease, patients with patent
coronary, and young healthy subjects for heart rate variability analysis at
Neiguan P6 acupuncture. Acupuncture was performed at Neiguan and
sham position 1 cm ulnar laterally to Neiguan. The electrocardiogram
was recorded before acupuncture, during acupuncture for 20 minutes,

during extra electro-acupuncture in 2 Hz or SHz for 20 minutes, and after
acupuncture.

The mean RR intervals and normalized high-frequency power increased in
all three groups. However, the difference in patients and patients with
patent coronary was not great enough to be statistically different. The effect
of increasing mean RR intervals and normalized high-frequency power
increased was not intensified after extra electo-acupuncture either in 2 Hz
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or 5 Hz. The subjects in sham acupuncture had similar effect as those of
acupuncture group, but the effect was smaller.

These results revealed that acupuncture at bilateral Neiguan may increase
vagal activity. The smaller effect in patients with coronary disease and

- patients with patent coronary might be related to the medication they took.
Since these patients took many drugs that may suppress sympathetic and
increase vagal activity for their angina, the vagal increasing effect
demonstrated in young healthy subjects might thus be saturated or blunted.
The extra electro-acupuncture did not seem sustained or further increased
the vagal enhancing effect seen during acupuncture at Neiguan. There were
even depressing effect in some patients, especially in those who received 5
Hz electro-acupuncture. We speculated that the local muscle twitching
might increase sympathetic activity and thus inhibit the vagal activity. The
results that sham acupuncture had similar but mild effect implied that
autonomic response was present in an area, not a point, with a stronger
effect in classical point and mild effect at the surrounding area.

We concluded that acupuncture at bilateral Neiguan can increase vagal
activity and can be considered for patients needed to be increased in the
vagal activity. The extra electro-acupuncture did not further increase the
vagal activity. Acupuncture at the surrounding area of the classical point of
Neiguan also had vagal enhancing effect although mild.

Keywords : Neiguan, heart rate variability, acupuncture, coronary artery

disease
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R— o~ ZREEREM o Normal=4 484 & B, 4 L% 4 > Patent Bk
BAKE R 3R A 0 CAD-RR BBk BR A & » ¥p<0. 05 5Tk Sk E %

58 40 9 5 Ak S AR 8 B
Normal Patent CAD p
Age (years)
2Hz 20(3) - 63(12) 64 (12) NS
5Hz 21 (3) 61 (11) 63 (13) NS
2 Hz-sham 21 (3) 61 (13) 62 (12) NS
5 Hz-sham 20 (3) 64 (13) 61 (14) NS
Gender (M/F)
2 Hz 11/9 15/5 16/4 NS
5Hz 12/8 14/6 15/5 NS
2 Hz-sham 10/10 14/6 14/6 NS
5 Hz-sham 11/9 15/3 17/3 NS
Medications
Beta-blocker
2 Hz 0 6 7 NS
5Hz 0 6 6 NS
2 Hz-sham 0 5 7 NS
5 Hz-sham 0 6 7 NS
Calcium antagonist
2 Hz 0 5 6 NS
5Hz 0 5 5 NS
2 Hz-sham 0 6 7 NS
5 Hz-sham 0 6 6 NS
Nitrates
2Hz 0 16 17 NS
SHz 0 17 18 NS
2 Hz-sham 0 17 17 NS
5 Hz-sham 0 16 18 NS
ACE inhibitors
2Hz 0 7 8 NS
5Hz 0 7 7 NS
2 Hz-sham 0 6 7 NS
5 Hz-sham 0 7 6 NS
Aspirin
2Hz 0 18 18 NS

15



5 Hz 0 18 19 NS
2 Hz-sham 0 17 18 NS
5Hz-sham 0 17 17 NS

FIME (BRE¥E(RZ) - ACE = [METHREFRELIFHIHIR - CAD = kBRI -
M= 5% F= Z{k » NS = REMaE LHIBEEZRER (p>0.05)




Ao SERERELYEE  AECHANMARARAERG CEY
RAESRME BELTHEGERGE)  nu=% A B4 » ACUP=4t 4] »
EA=E 4t - ¥p<0. 05

Baseline ACUP __ EA After-EA

Mean RR interval; ms

2Hz 870.6 (129.6) 920.2(120.2) 926.8(121.0) 912.2 (104.7)*

5 Hz 882.2(123.5) 918.7(119.0) 899.2(150.2)  845.0 (194.4)*

2 Hz-sham 912.4 (105.5) 965.2(108.2) 962.4(92.4) 941.3 (91.3)

5 Hz-sham 846.3 (83.8) 891.7(107.9) 902.3(1144) 885.9(107.4)
Standard deviation of RR intervals; ms

2 Hz 53.1(21.7)  58.7(17.4)  60.8(17.5) 62.9 (20.8)*

5Hz 50.1 (16.9) 52.8 (19.7) 50.5 (13.7) 64.8 (31.6)

2 Hz-sham 50.3(17.8) 53.8(15.0) 57.0 (19.6) 60.4 (22.8)

S Hz-sham 42.9 (14.8) 45.7(17.7) 48.8 (15.7) 58.1 (25.4)
Coefficient of variation of RR intervals; %

2 Hz 6.0 (1.9) 6.3 (1.6) 6.6 (1.6) 6.9 (1.9

5SHz 5.7(1.8) 5.8(2.2) 5.7 (1.5) 11.0 (19.5)*

2 Hz-sham 54(1.7) 55(1.3) 5.8(1.9) 6.3 (2.3)

5 Hz-sham 5.0(1.6) 5.1(1.8) 55(1.7) 6.5(2.3)
Normalized high-frequency power; nu

2Hz 25.4 (8.9) 28.6 (11.5) 28.2 (13.6) 23.7 (11.0)*

SHz 32.3(15.2) 32.5(16.3) 27.2 (11.3) 21.1 (7.3)*

2 Hz-sham 30.7 (15.7) 32.0(14.8) 26.7 (12.5) 25.4 (15.4)
5 Hz-sham 30.5 (12.0) 30.9 (13.1) 274 (11.7) 21.2(12.5)
Normalized low-frequency power; nu

2 Hz 359(11.1)  357(11.7)  34.4(9.8) 35.0 (9.7)
5 Hz 31.3 (9.8) 33.0(12.1)  37.6(12.5) 33.4(8.2)
2 Hz-sham 349(12.1)  322(9.7) 34.6 (9.7) 32.2 (9.6)

5 Hz-sham 33.5(9.9) 31.0(11.4) 29.1 (10.4) 36.6 (16.0)
Low-/high-frequency power ratio

2Hz 1.6 (1.0) 1.5 (0.9) 1.5 (1.0) 1.9 (1.2)*
5Hz 1.5 (1.0) 1.9 (3.1) 2.4(4.2) 2.3@3.1)
2 Hz-sham 1.5 (0.9) 1.4 (1.0) 1.7 (1.1) 1.9 (1.6)

5 Hz-sham 1409  13(0.9) 1.3 (0.8) 2.1(1.1)
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SRR AN LA S CRE L T L] RESoE Vi TS
BRI B A T EGR R £) - nu=% A6 F 4 > ACUP=4t 4] -

EA=§ &t - ¥p<0. 05

Baseline ACUP EA After-EA

Mean RR interval; ms

2Hz 933.1(145.6) 976.0(154.1) 973.0(147.8) 996.4 (141.3)*

5Hz 900.1 (185.9) 929.3 (183.9) 894.5(280.9) 966.1 (183.3)*

2 Hz-sham  921.1(172.2) 936.6(168.6) 953.3(162.9) 941.1 (177.4)*

5Hz-sham  850.6 (178.0) 864.6(183.1) 893.5(167.0) 881.0 (183.5)*
Standard deviation of RR intervals; ms

2 Hz 33.7(13.4) 35.7(21.0) 35.2(17.8) 37.5(17.4)

5Hz 33.7(15.2) 30.8 (16.1) 33.7(14.3) 38.2 (19.8)

2 Hz-sham  27.6 (13.5) 31.0(15.3) 29.6 (15.5) 33.7 (15.6)

5 Hz-sham  33.6 (14.8) 36.8 (18.0) 37.0 (20.5) 40.0 (17.9)
Coefficient of variation of RR intervals; %

2Hz 3.2(1.6) 3.72.2) 3.6(1.9) 3.8(0.9)

SHz 3.8(1.7) 3.4(1.8) 6.3(11.6) 3.8(2.4)

2Hz-sham 2.9(1.2) 33(1.4) 3.0(1.4) 3.5(1.6)

5 Hz-sham 4.0 (1.8) 43(2.2) 4.0 (1.9) 4.5(1.7)
Normalized high-frequency power; nu ;

2Hz 27.2 (15.5) 25.4 (13.5) 22.9(11.2) 29.8 (14.8)

5Hz 33.4 (21.5) 31.7(15.7) 29.3 (17.1) 22.0(12.4)

2 Hz-sham  30.1 (15.5) 37.3(16.0) 29.6 (12.8) 24.1 (12.3)

S Hz-sham  26.2 (12.5) 21.2 (14.9) 30,0(17.7) . 25.4(14.6)*
Normalized low-frequency power; nu

2 Hz 28.7 (10.3) 29.8(10.3) 31.5(13.3) 27.4 (10.6)

5Hz 24.4 (12.5) 24.5(10.2) 27.0 (7.9) 30.9 (12.3)*

2 Hz-sham  27.0 (9.8) 25.4 (8.8) 29.4 (9.4) 29.8 (10.9)

5Hz-sham  33.7 (13.2) 29.6 (9.1) 31.7 (10.8) 33.3(11.6)
Low-/high-frequency power ratio

2Hz 1.7 (1.4) 1.5(0.9) 1.9(1.4) 1.2 (0.8)

5Hz 1.2(1.4) 1.3 (1.5) 1.5 (1.5) 2.0(1.4)

2 Hz-sham 1.3 (1.1) 1.3 (1.0) 1.4(1.2) 1.7 (1.3)

5 Hz-sham 2.9 (6.4) 1.9(1.4) 1.8 (1.6) 2.0(1.5)
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Baseline ACUP EA After-EA

Mean RR interval; ms

2Hz 823.0 (169.6) 837.3(171.2) 8383(176.5) 835.7(179.2)

5Hz 882.4 (142.5) 905.6(145.5) 923.2(156.9) 924.5(159.2)*

2 Hz-sham 872.1(117.6) 892.7(131.1) 904.8(147.4) 885.3(184.2)

5 Hz-sham 915.9 (168.0) 929.1 (175.1) 954.6(170.1) 972.4(177.4)
Standard deviation of RR intervals; ms

2Hz 26.8 (9.8) 25.6 (14.5) 27.0(11.7) 30.0 (12.3)

SHz 27.7(7.5) 30.7 (18.4) 26.5 (10.1) 31.3(11.4)

2 Hz-sham 28.6 (7.6) 27.8(10.4) 26.7 (11.1) 36.4 (19.7)

5 Hz-sham 29.1 (9.9) 30.1(11.9) 31.7 (14.5) 35.9(14.8)
Coefficient of variation of RR intervals; %

2Hz 302 (0.9) 3.0(1.2) 32(1.1) 3.5(1.1)

SHz 3.2(0.9) 34(2.0) 2.8 (0.8) 3.4(0.9)

2 Hz-sham 3.3(0.8) 6.0 (10.8) 3.0(1.4) 46 (4.1)

5 Hz-sham 3.2(1.0) 3.3(1.3) 3.3(14) 3.7(1.4)
Normalized high-frequency power; nu

2Hz 36.0 (26.3) 41.6 (26.0) 37.1(25.1) 39.4 (22.9)

5Hz 34.3 (13.7) 40.1 (24.5) 33.3(21.3) 35.1(21.2)

2 Hz-sham 35.9(30.3) 37.1(26.9) 35.5(25.5) 32.3 (21.1)

5 Hz-sham 29.4 (18.6) 30.4 (18.8) 32.3(18.3) 27.5 (16.3)
Normalized low-frequency power; nu

2Hz 20.0 (13.3) 22.9 (13.0) 24.5 (10.6) 22.6 (10.6)

SHz 21.7 (13.7) 22.6 (10.2) 27.6 (9.9) 24.9 (10.6)

2 Hz-sham 18.9 (14.6) 21.2 (12.0) 23.6 (10.9) 23.8 (12.1)

5 Hz-sham 22.4 (10.1) 26.8 (10.3) 26.3 (7.0) 25.7 (8.9)
Low-/high-frequency power ratio

2Hz 2.5(54) 1.4 (2.0) 1.3(1.3) 1.3 (1.8)

SHz 3.1(6.3) 1.4 (2.0) 1.5(1.4) 1.6 (2.1)

2 Hz-sham 3.2(6.2) 1.5 (2.0) 1.5(1.5) 1.6 (2.1)

5 Hz-sham 2.8 (6.6) 1.9 (2.1) 1.9 (3.3) 1.9 (2.1)
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Answers to the reviewer:

RWEGEE > SERETOHRBENER -
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