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ABSTRACT
Effects of Acupuncture at HapGuk(LI4) on Pain in Rats

Woo-Jun Hwang®, Jong-Ju Park"*

*Dept. of Acupuncture & Moxibustion, Oriental Medical College,
Wonkwang University
**Dept. of Acupuncture & Moxibustion, Oriental Medical College,
Woosuk University

The purpose of this study was finding the pain inhibitory effect of acupuncture at LI The
pain at dentes incisivi was evoked by noxious electric stimulation and EMG changes based on
time interval were measured. To do this, the opioid antagonist was administered intraperitoneally.
Followings are some of results.

1. The pain inhibitory effect of acupuncture at LL; was 94.35%, 84.56%, 57.62%, 54.40% at 10,
20, 30 and 40 minutes respectively, All the data were calculated based on 100% at 0 minute. The
effect was very significant at 40 minutes.

2. The continuous effect of acupuncture at LI, after taking out the needle was 58.58%, 57.62%,
66.22%, 73.18%, 83.70%, 92.68% at 50, 60, 70, 80, 90 and 100 minutes respectively. The overall
continuous effect was shown its maximum 20 minutes after taking out the needle and reached to
the initial value at 60 minutes.

3. The pain inhibitory effect following the naloxone administration and acupuncture application
at LI; was 95.96%, 96.04%, 94.86%, 94.92% at 10, 20, 30 and 40 minutes respéctively. All values
showed similar tendency to the initial data. :

4. The continuous effect of acupuncture at LIy after taking out the needle which was preceded
by the naloxone administration was 94.48%, 96.02%, 96.02%, 98.00%, 98.46%, 97.18% at 50, 60,
70, 80, 90 and 100 minutes respectively. This trend was not a significant fluctuation. -

It was concluded that effect of acupuncture at LIy was shown in conjunction with secretion of
analgesic substance. Therefore it is implied that the acupuncture application will play a major
role in treating many diseases with more revelation of scientific acupuncture mechanism. Further
studies of acupuncture manipulation are needed in the future based on our study.
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Scheme 1. Schematic illustration of basic
experimental set-up for the rat.
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Table 1. Electromyogram Fluctuations in Rat I

1) 2t WA 2HE AZiY s

% 9xe 2AEE ANdds FEAAE
S 1 ZANEAZLE BN Table 1~50)
Uehd vish o) AR AN F Aol wet

TR 277 FAse 4L Eoln U,

0FAd 23e ¢ F FFAAMEAHI} IHAT
T A& E BdF3 glth(Table 1~5).

St Ime ] 6 10 20 3 4 s 6 7 8 % 100
Mean 0263 0248 0180 0163 0.178 0170 0.153 0148 0198 0230 0273
S.E 00142 0.0206 0.0144 0.0092 0.0142 0.0103 0.0061 0.0128 0.0095 0.0058 0.0056
Percentage | 1000 962 692 615 692 65.4> 577 577 769 B85 103.8
P-value 0.5625 0.0021 0.0002 0.0018 0.0004 0.0001 0.0001 0.0035 0.0559 0.5294

This table shows the inhibitory effect of pain by acupuncture at LI with 10 minutes interval. The
most significant effects were shown at the 60 and 70 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.

Table 2. Electromyogram Fluctuations in RatlI

Stat. Jime Y 10 20 0 30 40 50 60 70 80 90 100
Mean 0238 0218 0210 0075 0.095' 0.095 0.093 0148 0.145 0225 0.241
SE 00054 00031 00045 00034 00022 00034 00067 00048 00022 00089  0.0048
Percentage | 100.0 916 875 333 417 417 377 625 625 958 1013
P-value 00094 00024  0.0001 0.6001 0000 0.0601_ 00001 00001 02280  0.6545

This table shows the inhibitory effect of pain by acupuncture at Ll with 10 minutes interval. The
most significant effects were shown at the 60 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 O minute.

Abbreviation ; Stat,, Statistics. S.E, Standard Error.
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Table 3. Electromyogram Fluctuations in Ratll

S Il 6 10 20 30 4 50 6 0% 0 10
Mean  |0292 0267 0255 0167 0127 033 0.147 0.52 0148 0.195 0.242
SE 0.0091 00092 0.0067 0.0076 0.0033 0.0061 0.0033  0.0048 0.0054 0.0099 00125 °
Percentage| 1000 93.1 896 586 448 448 517 SL7  S17 690 828
P-value 0.0820 0.00883  0.0001 0.0001 0.0001 0.0001 0.0001  0.0001 0.0001 0.0089

This table shows the inhibitory effect of pain by acupuncture at LI, with 10 minutes interval. The
most significant effects were shown at the 40 and 50 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.

Table 4. Electromyogram Fluctuations in RatlV

-
mel o 10 20 30 40 50 6 70 8 9 100

Stat.

Mean 0307 0295 0282 0178 0.158 0.195 0217 0218 0245 0223 0253

S.E 0.0138 0.0117 0.0140 0.0054 0.0065 0.0067 0.0056 0.0117 0.0067 0.0133 0.0117

Percentage| 1000 967 903 581 516 645 710 71.0 8.6 710 806

P-value 0.5348 02327 0.0001 0.0001 0.0001 0.0001 0.0006 00025 00015 0.0148

This table shows the inhibitory effect of pain by acupuncture at LI, with 10 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 O minute.

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

Table 5. Electromyogram Fluctuations in RatV

o Tme| 6 10 20 30 4 S0 6 70 8 9 100
Mean 0.167 0155 0.153 0.120 0105 0133 0122 0153 0158 0163 0170
S.E 0.0056 0.0056 0.0056 0.0045 0.0056 0.0b33 0.0031 . 0.0056 0.0060 0.0088 0.0045
Percentage| 1000 942 882 706 647  76.5 70.6 88.2 942 942 1018
P-value 0.1717 0.1218 0.0001 0.0001 0.0004 0.0004 0.1218 03334 0.7560 0.6510

This table shows the inhibitory effect of pain by acupuncture at LI, with 10 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.
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2) Xa&nte| HEE w3

Zt wixe] 2HE WE(Table 1~5)8 2o} o
Y CAx Zr]E HAER FAF Je=
Table 614 JeERAZ ok 27) a7]1E 100%2
S9E o, 105 94.36 £0.9511%, 202 8456
+4.3681%, 308 5762+6.9568%, 408} 54.40
+5.4149%, 50%-0] 58.58+6.6239%, 6089 57.62

+6.1812%, 708 66.22+6.3373%, 8029 73.18
+7.3695%, 908l 83.70157318%, 100%-¢] 94.30
150752%E 22k Jdehligith 408 A 713 &
ZAE EYx, 23 F Azlo] APl g} 2
Az A77b FES B 1008Ad] 279
azldl 243e AL JEAAHTable 6,
Fig. 1).

Table 6. The Percentage Fluctuations of Electromyogram in RatI ~V.

Time
0 10 20 30 40 50 60 70 80 90 100
Stat.
Mean 1000 9436 8456 5762 5440 5858 5762 6622 73.18 8370 94.06
SE 0.0000 09511 43681 69568 5.4149 66239 6.1812 63373 73695  5.7318 5.0752
P-value 0.0003 0.0007 0.0003 0.0001 0.0002 0.0001 0.0007 0.0066 0.0217 0.2755

This table shows the pain inhibitory effect of LI, acupuncture. Values are sum of Rat | ~ V. The

most significant inhibitory effect was shown at 40

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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Fig. 1. The effect of accupuncture at LI; on Electromyogram Fluctuations without naloxone

administration in Rat IV,
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Table 7. Electromyogram Fluctuations in RatVI_

REBHABEE BI5H F2R

1) 2t YA 2ETe| AjZHHY pist

Z wAe] ZHEE AZYEE FEAREH
g} 2 EFAEAZHE B2EYY. Table 7~119
Uehd v} 2ol Ay AR T AP wat
ZAE 2798 W} Table 1~-59] W3] ¥)3}
& o]okgh W3E B THTable 7~11). '

S Tmel o 10 20 3 4 5 6 0 80 % 100
Mean 0.708 0655 0.653 0.652 0.637 0.662 0.712 0700 0687 0718 0.663
S.E 00157 0009 00133 00054 00071 00263 00145 00153 00178 00130 00145
Percentage | 1000 930 915 915 900 93.6 1006 985 97.1 1014 930
P-value 00154 00230 00064 00019 01574 0878 07105 03817 06330  0.0608
This table is from Rat .Vl which was treated .with LI, acupuncture 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 8. Electromyogram Fluctuations in RatVll

S Tmel 6 0 20 3 4 50 6 7 0 %0 100
Mean 0328 0307 0310 0320 0308 0300 0297 0328 0322 0322 0327
SE 00054 00088 00037 00026 00098 0M5 0020 00065 00065 00017 00067
Percentage 1000 - 936 945 976 939 915 905 N 100 982 982 99.7
P-value 00629 00187 01957 01046 00024 00372 . 10000 04510 02674  0.8501
This table is from Rat VIl which was treated with LI acupuncture following mnaloxone

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.
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Table 9. Electromyogram Fluctuations in RatVl

—
: P10 10 20 3 4 S50 6 70 80 9% 100
Stat. :

Mean 0338 0320 0320 0305 0322 0317 0330 0312 0320 0318 0318
SE 0.0065 00106 0.0052 0.0081 0.0091 0.0067 0.0037 0.0075 0.0106 0.0060 0.0060

Percentage | 1000 947 976 902 953 938 976 923 947 941 941

P-value 0.1730 00524 00099 0.1677 0.0428 02920 0.0230 0.1730 0.0480  0.0480

This table is from Rat VIl which was treated with LI, acupuncture 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 O minute.
Abbreviation ; Stat., Statistics. S.E, Standard Error.

Table 10. Electromyogram Fluctuations in RatIX

—
MY 0 10 20 3 40 50 6 70 8 9% 100

Stat.

Mean 0323 0318 0312 0320 0308 0305 0297 0328 0327 0325 0320

S.E 0.0056 0.0095 0.0031 0.0026 0.0098 0.0067 0.01. 20 0.0065 0.0067 0.0034 0.0073

Percentage | 100.0 98.5 966  99.1 954 944 920 1015 1012 1006 99.1

P-value 0.6586  0.0969 05995 02131 0.0619 00719 05737 07094 0.8040 0.7244

This table is from Rat IX which was treated with LI acupuncture 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 11. Electromyogram Fluctuations in RatX

Tme ) 6 10 20 30 4 S0 6 70 8 9% 100
Stat.
Mean 0318 0320 0318 0305 0322 0317 0330 0313 0332 0333 0328

‘SE 00105 00106 00054 00081 00091 00067 00036 00067 00105 00021 00054 .

Percentage | 1000 100.6 1000 959 1013 997 1038 984 1044 1047 103.1

P-value 09133 10000 03365 0.8149 0.8958 03172 06954 03887 01902 0.4160

This table is from Rat X which was treated with LI acupuncture 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 O minute.
Abbreviation ; Stat., Statistics. S.E, Standard Error.
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2) XiZlEDlo| WEE wa} , 9690+ 25175%, T0Rol 98.14+15661%, 80l

z WA e 2AE W3HTable 6~11)8 2o} o  9912+16833%, 908 99.68+17548%, 1008 0]
AY 2= Z71E FHAEz BUY RozZ  780E18724%E AL UehHtHTable 12,
Table 12914 vellz gtk %7] 3A7]E 100% Fig. 2). Table 69 A& w3l 2HE 7Y
2 AL ), 1089 96.08£14803%, 208 WEEo] FAM3 FoE A¥S RgFn U
96.04+14390%, 30%0] 9486%17259%, 408l (Fig. 3). ‘
95.18%1.8164%, S0E¢) 94.48+1.3926%, 60%o]

Table 12. The Percentage Fluctuations of Electromyogram in RatVi~ X.

Time
Stat.

0 10 20 30 40 50 60 70 80 20 100

Mean 1000 96.08 96.04 9486 9518 9448 9690 98.14 99.12 99.68 97.80
S.E 0.0000 14803 14390 17259 18164 13926 25175  1.5661  1.6833 17548  1.8724

P-value 0.0293 0.0250 00176 0.0291 0.0042 02532 02690 0.6153  0.8598 0.2738

This table shows the pain inhibitory effect of LI, acupuncture followint naloxone administration.
Values are sum of RatVl~ X All values of each time frame showed similar tendency to the
initial data which proved obvious difference from the results of Table 6. P values of each time
frame were calculated by cdxﬁparing all EMG changes with that of 0 minute.

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

80 T T T T T T T T T — ‘40 T T Y T U T T T T T
© 0 10 20 30 40 50 60 70 B0 S0 100 110 0 10 20 30 4 $0 60 70 80 S0 100 110
TIME (min.) : TIME (min.)

Fig. 2. The effect of accupuncture at LL; on Fig. 3. The comparision of effect on

Electromyogram Fluctuations Electromyogram  Fluctuations by
following naloxone administration in accupuncture at LI, either with
Rat VI—-X. naloxone or without naloxone in

RatI ~V and RatVIi~X.
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