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Abstract:

Although acupuncture has traditionally used the acupoints formula to treat
diseases, the physiological mechanisms involved and the effectiveness of therapy
remain unclear. This study investigated the physiological mechanisms and the
physiologic response to acupuncture stimulation using the acupoints formula. Scalp-
recorded potentials P300 were evoked by auditory stimulation of non-target and target in
13 normal adult volunteers. Latencies and amplitudes were measured. Three
assessments were performed in each subject over a period of at least one week. Each
assessment was divided into a control period with no acupuncture stimulation, followed
by a acupuncture period and then a post-acupuncture period. Acupuncture needles were
inserted into body as follows: 1) non-acupoint: acupuncture needles were inserted 2cm
lateral to both Zusanli acupoints; 2) acupoint: acupuncture needles were inserted into
both Zusanli acupoints; 3) acupoints formula: acupuncture needles were inserted into
both Zusanli and Shousanli acupoints. Our results showed that both acupoint and
acupoints formula assessments resulted in a significant decrease of P300 amplitudes
during the acupuncture and post-acupuncture periods. However, there was significant
difference in P300 amplitudes in the non-acupoint assessment during these periods.
P300 changes in latencies and amplitudes were not significantly different between the
acupoint assessment and the acupoints formula assessment.

We concluded that acupuncture stimulation of both Zusanli acupoints resulted in a
decrease of P300 amplitudes, suggesting the involvement of the cerebral cortex in
sensory interaction when simultaneous sensations of the two types are received. No
similar changes were observed in the non-acupoint assessment which have been
suggested to be related to so called acupoint specificity. Results obtained using the
acupoints formula were not significantly different from those obtained using acupoints.
These findings suggested that neuropsychological effects from stimulation of Zusanli
acupoints and Shousanli acupoints are different.

Keywords: acupuncture, Zusanli acupoint, Shousanli acupoint, auditory endogenous
potentials (P300)
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Table 1. Changes in P300 latencies during the control, acupuncture and post- -
acupuncture periods (msec) ‘ '

Cp AP PP
Fz 1
Non-acupoint 333.5+21.8 335.74£23.9 334.6+£22.3
Acupoint 335.2420.2 334.3+23.8 334.3+16.8
Acupoints formula 330.5£15.3 331.7216.6 333.1+18.7
Cz
Non-acupoint 331.7427.4 333.94£29.5 333.9+28.1
Acupoint 333.9+18.7 332.9422.9 333.7+17.9
Acupoints formula 328.8+19.0 329.2421.1 330.5+25.3
Pz | ~
Non-acupoint 332.0+£30.1 333.9+33.5 331.5+33.1
Acupoint 334.0£19.8 334.6+23.1 332.0+£23.8
Acupoints formula 330.6+25.8 330.6£25.8 33234284

Abbreviations: In this and subsequent tables

CP= Control period; AP= Acupuncture period; PP= Post-acupuncture period
Non-acupuncture= Acupuncture needles were inserted into non-acupoint; Acupoint=
Acupuncture needles were inserted into both Zusanli acupoint; Acupoints formula=
Acupunture needles were inserted into both Zusnali and Shousanli acupoints.

The values are given as mean + SD.
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Table 2. Changes of P300 amplitudes during the control, acupuncture and post-

acupuncture periods (¢ V)
CP AP PP

Fz

Non-acupoint 18.6+15.0 18.5£13.5 20.3214.2%4
Acupoint 17.1+11.3 10.4£5.0** 11.9+6.0%*
Acupoints formula 17.6+8.7 12.7£5.2%* 14.3£8.1%*
Cz

Non-acupoint 19.1£15.8 18.5+15.5 20.2+16.4
Acupoint 19.2+£10.2 13.7£7.7%% 14.048.3%*##
Acupoints formula 19.0::8.9 14.6+7.2%* 15.4:+9.0%*
Pz

Non-acupoint 22.2+15.3 20.5+£14.8 21.6+£14.4
Acupoint 22.6x10.1 17.247 7%* 17.8£8.3%*
Acupoints formula 22.1£8.1 17.5£7.6** 17.6+7.8%*

Abbreviations:

*P <0.01, ** P <0.001

compared with the values of CP

#P <0.01, ## P <0.001 compared with the values of AP
The values are given as mean + SD.

11

i TR * T R -
BRI . i N




Table 3. Changes of P3 00 latencies during the control, acupuncture and post-
acupuncture periods (msec) :

Period Non-acupeint Acupoint Acupoints formula
Fz ‘

AP - CP 22481 -0.946.6 1.244.4
PP - CP 1.1£10.7 -0.9+13.8 2.6£8.6
PP - AP 11116 0.0+15.5 1.4+£94
Cz

AP -CP 2.249.1 b0.9+7.8 0.5+4.6
PP -CP 2.2+7.5 b0.2+11.8 1.7+11.3
PP - AP 0.0£10.2 0.8+14.0 1.249.2
Pz .

AP-CP 1.9+9.0 0.6+4.9 0.0+£3.7
PP -CP -0.5¢10.4 -2.0%11.2 1.7+8.8
PP - AP -2.3+£8.8 -2.6£11.6 1.7+£7.8

The values are given as mean + SD.
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Table 4. Changes of P300 amplitudes in the control, acupuncture and post-acupuncture

periods ( u V)

Period Non-acupoint™ Acupoint Acupoints formula

Fz

AP -CP -0.1%£2.5 -6.747.8* -4.9+£5.7%

PP - CP 1.742.7 -5.247 9% -3.344 1%

PP - AP 1.8+2.8 1.5£2.0 - 1.6:4.5

Cz '

AP-CP -0.6£2.7 -5.543 5%* -4.5453 1 +*

PP - CP 1131 -3.243 4% -3.7%3 4%

PP - AP 1.7+2.4 0.3+1.5 0.8+£3.3

Pz

AP -CP -1.7+£2.8 - -5.4+3.1% -4.7£3.0*

PP - CP 0,623 4847 14,523 4%

PP - AP 1.1£3.0 0.6+£2.4 0.14£3.7
Abbreviations:

* P <0.01, ** P <0.001 compared with the values of Non-acupoint.
The values are given as mean £ SD.
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Fig. 1.P300 recorded from the Fz, Cz and Pz positions of the scalp in a 22-year-
old man evoked by auditory stimulation of the non-target (left) which resultes
in a major negative wave (N1), evoked by auditory stimulation of the target
(right) which recorded an initial negative wave (N 1), followed by a positive
wave (P2), then a negative wave (N2) following a giant positive wave (P300).

Eye movement were monitored during the test (EOG).
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Fig. 2. P300 values evoked by auditory stimulation of the target were recorded
from the Fz, Cz and Pz positions of the scalp in a 21-year-old female.
Acupuncture needles were inserted 2em lateral to the Zusanli acupoint. No
prominent changes in P300 amplitudes during the control period (CP),
acupuncture period (AP) or post-acupuncture period (PP).
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Fig. 3. P300 recordings in the same subject as in Fig. 2. Acupuncture needles
were inserfed into both Zusanli acupoints. P300 amplitudes clearly decreased
during the acupuncture period and post-acupuncture period.
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Acupoints formula

-

AP PP

Fz

lzopv

—— —t———— —t——t—1—
200 600 1000 200" 600 1000 200 600 1000 {msec)

. Fig. 4. P300 recordings in the same subject as in Fig. 2. Acupuncture needles
were inserted into both Zusanli acupoints and both Shousanli acupoints. P300
amplitudes changed in a similar manner to Fig. 3 during the acupuncture

i period and post-acupuncture period.
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