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ABSTRACT

Effect of Acupuncture (Hapkok, LI-4)
Based on Retaining Time on Pain in Rats

Y.C. Yun, K.J. Choi, W.S. Chae, C. S. Na®, H. K. Song"**

*Dept. of Oriental Medicine, Dongshin University
**Dept. of Dentistry, Chosun University

The purpose of this study was finding the pain inhibitory effect of acupuncture based on
retaining time at LI-4. The pain at dentes incisor was evoked by noxious electric stimulation
and digastric electromyogram(dEMG) changes based on time interval were measured.

To do this, the opioid antagonist was administered intraperitoneally and four groups were made
for convenience. Without naloxone, dEMG was changed by either retaining the needle for 40
minutes (GroupI) or by lifting and thrusting the needle (Group II). With naloxone
administration, dEMG was changed by either retaining the needle for 40 minutes (Grouplll) or by
lifting and thrusting the needle (GrouplV). -

The results are as following
1. The pain inhibitory effect of acupuncture at LI-4 was expressed best in GroupI .

2. The pain inhibitory effect was somewhat expressed in GroupIl but the effect was srnaller
than GroupI.

3. In Groups Il and IV, the pain inhibitory effect was not expressed.

The overall result should be the foundation for the further studies to figure out the underlying
mechanism of acupuncture. In addition, it is assumed that the results will be useful for optimal
retaining time of acupuncture for its maximal effect.

Key words : acupuncture, retaining time, digastric electromyogram(dEMG), naloxone, LI-4
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Table 1. Electromyogram changes by retaining
the needle for a time in Rat 1
Jime
Stat 0 20 40 60 80 100
Mean 0.237 0.181 0.214 0.187 0197 0.244

SE 0.0223 0.0208 0.0182 0.0187 0.0081 0.0134

Percentage

100.0 76.37 90.30 78.90 83.12 103.0

This table shows the inhibitory effect of pain
by acupuncture with 20 minutes interval,
Percentage data of each time frame was
obtained based on 0 minute which was
considered 100. P values of each time frame
were calculated by comparing all EMG changes
with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error.
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Table 2. Electrbmyogram changes by retaining Table 5. Electromyogram changes by retaining

the needle. for a time in Rat I

{1 0o 20 40 60 8 100
Stat.
Mean  |0.179 0.190 0.101 0.114 0.134 0.240
S.E 0.0171 0.0148 0.0083 0.0160 0.0095 0.0216
Percentage | 100.0 106.15 56.42 63.69 74.86 134.1

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 60 and 80
minute. Percentage data of each fime frame was
obtained based on 0 minute which was considered
100. P values of each time frame were calculated by
comparing all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error,

Table 3. Electromyograrn changes by retaining
the needle for a time in Rat I

Iimel o 20 40 60 80 100
Stat.

Mean 0.240 0.226 0.123 0.127 0.121 0.123
S.E 0.0102 0.0134 0.0141 0.0132 0.0110 0.001
Percentage | 100.0 94.17 51.25 52.92 50.42 51.25

This table shows the inhibitory effect of pain
by acupuncture with 20 minutes interval. The
most significant effects were shown at the 40,
60, 80 and 100 minute. Percentage data of
each time frame was obtained based on 0
minute which was considered 100. P values of
each time frame were calculated by comparing
all EMG changes with that of 0 minute.

Abbreviation . Stat., Statistics. S.E, Standard Error.

Table 4. Electromyogram changes by retaining
the needie for a time in Rat IV

{°1 0 20 40 60 80 100
Stat. -
Mean | 0.297 0.256 0.173 0.229 0.236 0.244
SE 0.0215 0.0219 0.0084 0.0158 0.0190 0.0238
Percentage [ 100.0 86.20 58.25 77.10 79.46 82.15

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 minute.
Percentage data of each time frame was obtained
based on O minute which was considered 100. P
values of each time frame were calculated by
comparing all EMG changes with that of 0 minute.

Abbreviation . Stat., Statistics. S.E, Standard Error.

the needle for a time in RatV

SIaLime 0 20 40 60 8 100
Mean  [0.150 0.160 0.111 0.124 0.144 0.141
SE 0.0105 0.0123 0.0074 0.0078 0.0078 0.0077
Percentage| 100.0 106.7 73.33 82.67 96.00 94.00

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 minute.
Percentage data of each time frame was obtained
based on 0 minute which was considered 100. P
values of each time frame were calculated by
comparing all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error.
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Table 6. Electromyogram changes by lifting
and thrusting the needle in Rat VI
ime
Stat. 0 20 40 60 80 100
Mean 0.209 0.199 0.196 0.207 0.226 0.219
SE 0.0055 0.0060 0.0057 0.0071 0.0100 0.0100
Percentage | 100.0 95.22 93.78 99.04 108.13 104.78

This table shows the inhibitery effect of pain by
acupuncture with 20 minutes interval. Percentage data of
each time frame was obtained based on 0 minute which
was considered 100. P values of each time frame were
calculated by comparing all EMG changes with that of 0
minute. }

Abbreviation | Stat., Statistics. S.E, Standard Error.
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Table 7. Electromyogram changes by lifting

and thrusting the needle in Rat VI

ime

0 20 40 60 80 100
Stat.

Mean 0.203 0.167 0.181 0.215 0.223 0.220
S.E 0.0042 0.0014 0.0026 0.0029 0.0079 0.0093
Percentage { 100.0 79.31 89.16 105.91 109.85 108.37

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 60 and 80
minute. Percentage data of each time frame was
obtained based on 0 minute which was considered
100. P values of each time frame were calculated by
comparing all EMG changes with that of 0 minute.

Abbreviation ; Stat,, Statistics. S.E, Standard Error.

Table 8. Electromyogram changes by lifting

and thrusting the needle in Rat VI

Time

0 20 40 60 80 100
Stat.

Mean 0.283 0.287 0.269 0.296 0.284 0.286
S.E 0.0042 0.0068 0.0091 0-0111 0.0123 0.0086
Percentage | 100.0 101.41 9505 104.53 100.35 101.06

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40, 80, 80
and 100 minute. Percentage data of each time
frame was obtained based on 0 minute which was
considered 100. P values of each time frame were
calculated by comparing all EMG changes with that
of 0 minute.

Abbreviation . Stat., Statistics. S.E, Standard Error.

Table 9. Electromyogram changes by lifting

and thrusting the needle in Rat X

ime

0 20 40 60 80 100
Stat.

Mean 0.206 0.186 0.179 0.220 0.227 0.226
S.E 0.0163 0.0121 0.0134 0.0193 0.0185 0.0119
Percentage | 100.0 90.29 86.89 106.80 110.19 109.71

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 minute.
Percentage data of each time frame was obtained
based on 0 minute which was considered 100. P
values of each time frame were calculated by
comparing all EMG changes with that of 0 minute.

Abbreviation . Stat., Statistics. S.E, Standard Error.
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Table 10. Electromyogram changes by lifting
and thrusting the needle in RatX

ime

Stat. 0 -20 40 60 80 100

Mean 0.214 0.211 0.213 0.199 0.208 0.227

SE 0.0157 0.0147 0.0182 0.0148 0.0181 0.0120

Percentage| 100.0 98.60 99.63 92.99 96.26 106.07

This table shows the inhibitory effect of pain by
acupuncture with 20 minutes interval. The most
significant effects were shown at the 40 minute.
Percentage data of each time frame was obtained
based on 0 minute which was considered 100. P
values of each time frame were calculated by
comparing all EMG changas with that of § minute.

Abbreviation | Stat., Statistics. S.E, Standard Error.
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Table 11. Electromyogram changes by retaining
the needle for a time under the
influence of naloxone in Rat Xi

ime

Stat. 0 20 40 60 80 100

Mesn [0.724 0.680 0.640 0730 0804 0.761
SE 0.0189 0.0177 0.0107 0.0169 0.0081 0.0116

Percentage| 100.0 93.92 88.84 107.4 118.2 105.1

This table is from Rat VI which was treated with acup
uncture following naloxeone administration. All values
of each time frame showed similar tendency to the ini
tial data. P values of each time frame were calculated
by comparing all EMG changes with that of 0 minute.
Abbreviation ; Stat., Statistics. S.E, Standard Error.
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Table 12. Electromyogram changes by retaining
the needle for a time under the
influence of naloxone in RatXl

ime
Stat. 0 20 40 69 80 100
Mean 0.291 0.306 0.316 0.303 0.291 0.326
S.E 0.0144 0.0115 0.0111 0.0169 0.0177 0.0084
Percentage| 100.0 105.2 108.6 104.1 100.0 1120

This table is from Rat Wi which was treated with acupu
ncture following naloxone administration. All values of
each time frame showed similar tendency to the initial
data. P values of each time frame were calculated by ¢
omparing all EMG changes with that of 0 minute.
Abbreviation : Stat., Statistics. S.E, Standard Error.

Table 13. Electromyogram changes by retaining
the needle for a time under the
influence of naloxone in Rat XIII

M1 o 20 40 60 8 100
Stat.
Mean  |0.323 0.299 0.313 0.326 0.346 0.339
SE 0.0141 0.0110 0.0123 0.0117 0.0131 0.0094
Percentage| 100.0 92.57 96.90 100.9 107.1 104.9

This table is from Rat WI which was treated with acup
uncture following naloxone administration. All valuss
of each time frame showed similar tendency to the ini
tial data. P values of each time frame were calculated
by comparing all EMG changes with that of 0 minute.
Abbreviation . Stat., Statistics. S.E, Standard Error.

Table 14. Electromyogram changes by retaining
the needie for a time under the
influence of naloxone in Rat XIV

T° 1 0o 20 40 60 8 100
Stat. .
Maan 0.311 0.293 0.306 0.279 0.287 0.307
S.E 0.0070 0.0154 0.0141 0.0177 0.0192 0.0143
Percentage| 100.0 94.21 98.39 89.71 92.28 98.7

This table is from Rat X which was treated with acup
uncture following naloxone administration. All values
of each time frame showed similar tendency to the ini
tial data. P values of each time frame were caiculated
by comparing all EMG changes with that of 0 minute.
Abbreviation : Stat., Statistics. S.E, Standard Error.

Percentage| 100.0 88.18 98.18 93.64 96.67
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Table 15. Electromyogram changes by retaining
the needle for a time under the
influence of naloxone in Rat XV

ime
" St 0 20 40 60 80 100
Mean 0.330 0.281 0.324 0.308 0.319 0.333
S.E 0.0109 0.0155 0.0125 0.0168 0.0150 0.0089

100.9

This table is from Rat X which was treated with acupunc
ture following naloxone administration. All values of eac
h time frame showed similar tendency to the initial data.
P values of each time frame were calculated by compari
ng all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error.
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Table 16. Electromyogram changes by lifting
and thrusting the needle under the
influence of naloxone in RatX VI

T 1 o 20 40 60 8 100
Stat.
Mean | 0.187 0191 0.190 0.194 0.190 0.206
SE . |0.0075 0.0116 0.0102 0.0104 0.0121 0.0096

Percentage| 100.0 93.92 88.84 107.4 118.2 105.1

This table is from Rat VI which was treated with acupunc
ture following naloxone administration. All values of eac
h time frame showed similar tendency to the initial data.
P values of each time frame were calculated by compari
ng all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error.
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Table 17. Electromyogram changes by _lifting
and thrusting the needle under the
influence of naloxone in Rat X VI

Sl 20 40 60 80 100
Stat.
Mean 0.226 0221 0.213 0214 0.206 0.213
S.E 0.0061 0.0063 0.00113 0.0113 0.0115 0.0078
Percentage | 100.0 97.79 9425 9469 91.15 94.25

This table is from Rat VIt which was treated with acupunct
ure following naloxone administration. All values of each
time frame showed similar tendency to the initial data. P
values of each time frame were calculated by comparing
all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error,

Table 18. Electromyogram changes by lifting
and thrusting the needle under the
influence of naloxone in Rat X VI

T2 | o 20 40 60 80 100
Stat. -
Mean 0219 0208 0211 0194 0221 0.213
S.E 0.0106 0.0114 0.0080 0.0115 0.0081 0.0121
Percentage | 100.0 95.43 96.35 88.58 100.91 97.26

This table is from Rat Wil which was treated with acupunc
ture following naloxone administration. All values of eac
h time frame showed similar tendency to the initial data.
P values of each time frame were calculated by compari
ng all EMG changes with that of 0 minute.

Abbreviation : Stat., Statistics. S.E, Standard Error.

Table 19. Electromyogram changes by lifting
and thrusting the needle under the
influence of naloxone in Rat XIX

me ) o 20 4 60 8 100
Stat.
Mean  |0.260 0.223 0.254 0.259 0.261 0.251
S.E 0.0113 0.0158 0.0146 0.0191 0.0122 0.0208
Percentage| 100.0 85.77 97.59 99.62 100.38 96.54

This table is from Rat X which was treated with acup
uncture following naloxone administration. All values
of each time frame showed similar tendency to the ini
tial data. P values of each time frame were calculated
by comparing all EMG changes with that of 0 minute.
Abbreviation : Stat., Statistics. S.E, Standard Error.

A2 EE BISH F2R

Table 20. Electromyogram changes by lifting
and thrusting the needle under the
inﬂuence of naloxone in Rat X X

ime
Stat. 0 20 40 60 80 100
Mean 0.174 0.176 0.171 0.171 0.183 0.187
S.E 0.0072 0.0053 0.0147 0.0124 0.0104 0.0113
Percentage| 100.0 101.15 98.29 98.23 105.17 107.47

This table is from Rat X which was treated with acup
uncture following naloxone administration. All values
of each time frame showed similar tendency to the ini
tial data. P values of each time frame were calculated
by comparing all EMG changes with that of 0 minute.
Abbreviation ; Stat., Statistics. S.E, Standard Error.
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Table 21. The Summary of Electromyogram
Changes Expressed as Percentage
in All Groups.

Time :
o S 0 20 40 60 80 100
Mean | 1000 9392 6591 7106 7677 9290
Group | {SE 0.0000 5.8334 7.1183 5.5503 7.4677 135110
P-value 0.3560 0.0087 0.0065 0.035% 0.6270
Mean 100.0 9297 92838 101.87 104.96 106.00
Groupll {SE 0.0000 38844 22300 25970 2.8130 15046
P-value 0.1444 0.0332 05122 0.1529 0.0163
Mean 100.0 9482 9818 9315 10285 104.32
Groupll }S.E 00000 28114 3.1424 3.2795 4.5372 22704
P-value 0.1330 0.5939 0.8083 0.5640 0.1297
Mean 1000 9646 9764 9698 99.84 101.14
GrouplV [S.E 0.0000 2.8272 12096 25513 2.3287 3.2025
P-valug 02826 0.1223 0.3026 0.9492 0.7407

This table shows the pain inhibitory effect of acupuncture.
Values are sum of Rat| ~V. The most significant inhibitory
effect was shown at 40 and 60 minutes and the value at
100 minutes was very close to initial value, P values of
each time frame were calculated by comparing all EMG
changes with that of 0 minute.

Abbreviation ; Stat., Statistics. S.E, Standard Error.
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