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The Effect of Acupuncture and Electro-acupuncture at ST41 on
Experimentally-induced Intestinal Hypo-motility in Rats: Comparison
between Pre-treatment and Post-treatment

KyungMin Kim', Hyun Lee’, YunKyoung Yim'

'Dept. of Meridians & Acupoints
2Dept_ of Acupuncture & Moxibustion, College of Oriental Medicine, Daejeon University

Objectives: The purpose of this study was to investigate the effect of acupuncture and electro-acupuncture (EA) of

low and high frequencies at Haegye (ST41) in rats.

Methods: The intestinal motility of rats was experimentally suppressed with loperamide. Acupuncture, low frequency
EA and high frequency EA were carried out before the loperamide administration in the pre-treatment group, and
after the loperamide administration in the post-treatment group. The rats were fed charcoal and the travel rate of
charcoal in the gastrointestinal track was measured to analyze the effect of acupuncture, low frequency EA and high

frequency EA on the intestinal hypo-motility.

Results: 1. None of acupuncture, low frequency EA or high frequency EA at ST41 showed significant influences on

intestinal motility of rats in normal status.

2. Pre-treatment with acupuncture at ST41 showed no significant effect on the intestinal hypo-motility induced by

loperamide in rats.

3. Pre-treatment with low frequency EA and high frequency EA at ST41 significantly reduced the suppression of

intestinal motility by loperamide in rats.

4. Post-treatment of acupuncture, low frequency EA and high frequency EA at ST41 had no significant influences

on the intestinal hypo-motility induced by loperamide in rats.

Conclusions: These results suggest that low and high frequency EA at ST41 may be effective to prevent gastric

disorders such as intestinal hypo-motility.
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Table 1. Reagents

Reagent Company Country
Ethyl ether Samchun Korea
Chacoal Chemical
Loperamide
Saline Sigma USA
Tween 80
Table 2. Instruments
Instrument Company Country
Munhwa
Scale Dong Ban, Korea
Acupuncture needle & bang
Acupuncture Co
Electric Suzuki iryoki Japan

stimulator(PG-6)
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Table 3. Classification of experimental groups

Group Treatment (—: immediate, =: 15 min, =>: 25 min)

1 Normal Charcoal = intestinal extirpate

2 Holder Holder restriction — charcoal = intestinal extirpate

3 N-sham-NR NR at sham point — charcoal = intestinal extirpate

4 N-sham-EA(L) EA(L) at sham point — charcoal = intestinal extirpate

5 N-sham-EA(H) EA(H) at sham point — charcoal = intestinal extirpate

6 N-ST41-NR NR at ST41 — charcoal = intestinal extirpate

7 N-ST41-EA(L) EA(L) at ST41 — charcoal = intestinal extirpate

8 N-ST41-EA(H) EA(H) at ST41 — charcoal = intestinal extirpate

9 L-control Loperamide = charcoal = intestinal extirpate

10 L-sham-NR Loperamide — NR at sham point — charcoal = intestinal extirpate
11 L-sham-EA(L) Loperamide — EA(L) at sham point — charcoal = intestinal extirpate
12 L-sham-EA(H) Loperamide — EA(H) at sham point — charcoal = intestinal extirpate
13 L-ST41-NR Loperamide — NR at ST41 — charcoal = intestinal extirpate

14 L-ST41-EA(L) Loperamide — EA(L) at ST41 — charcoal = intestinal extirpat

15 L-ST41-EA(H) Loperamide — EA(H) at ST41 — charcoal = intestinal extirpat

16 Sham-NR-L NR at sham point — Loperamide = charcoal = intestinal extirpate
17 Sham-EA(L)-L EA(L) at sham point — Loperamide = charcoal = intestinal extirpate
18 Sham-EA(H)-L EA(H) at sham point — Loperamide = charcoal = intestinal extirpate
19 ST41-NR-L NR at ST41 — Loperamide = charcoal = intestinal extirpate
20 ST41-EA(L)-L EA(L) at ST41 — Loperamide = charcoal = intestinal extirpate
21 ST41-EA(H)-L EA(H) at ST41 — Loperamide = charcoal = intestinal extirpate

’.. NR or EA |—¥

15min 15min 25min

extirpate

Scheme 1. Pre—treatment of NR(needle retention) or EA(electro—acupuncture) at ST41 or sham point.

NR or EA —-‘
|
| 1
T 15min T 25min f
Loperamide Chacoal Intestinal

exfirpate

Scheme 2. Post-treatment of NR(needle retention) or EA(electro-acupuncture) at ST41 or sham point.
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Table 4. Effects of NR(needle retention), low frequency
electro—acupuncture (EA(L)) and high frequency
electro—acupuncture(EA(H)) at ST41 on intestinal motility
of rat in normal state.

Group Travel rate (%)
Normal 49.48+5.513
Holder 50.93+8.084
N-Sham-NR 55.2242.334
N-ST41-NR 52.5244.221
N-Sham-EA(L) 46.26+3.163
N-ST41-EA(L) 56.21£5.164
N-Sham-EA(H) 39.90+5.683
N-ST41-EA(H) 51.66+5.806

Table 5. Effect of loperamide on intestinal motility of rat.

Group Travel rate (%)
Normal 49.48+5.513
Holder 50.93+8.084

L-Control 33.84+4.457

Table 6. Effects of pre-treatment or post-treatment of
NR(needle retention), low frequency electro—acupuncture
(EA(L)) and high frequency electro—acupuncture(EA(H)) at
ST41 on intestinal motility suppressed with loperamide in
rat

Group Travel rate (%)
Normal 49.48+5.513
Holder 50.93+8.084
L-control 33.84+4.457
Sham-NR-L 28.71+7.26
ST41-NR-L 41.63+12.485
L-Sham-NR 34.91£12.798
L-ST41-NR 47.1549.992
Sham-EA(L)-L 21.0743.085
ST41-EA(L)-L 51.40£10.176
L-Sham-EA(L) 24.97+7.695
L-ST41-EA(L) 31.03+7.266
Sham-EA(H)-L 23.5448.653
ST41-EA(H)-L 53.17+10.652
L-Sham-EA(H) 18.69+2.617
L-ST41-EA(H) 39.21+16.816
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g. 1. Effect of NR at ST41 on intestinal motility of rat in normal state.

Data were expressed as mean £ SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

N—Sham—NR: SD rat treated with NR at sham point for 15 min
N—ST41—-NR: SD rat treated with NR at left ST41 for 15 min

0T
60 T
50 T
40
30
20
10

Normal Holder N-Sham-L-EA N-ST41-EA(L)

2. Effect of EA(L) at ST41 on intestinal motility of rat in normal state.

Data were expressed as mean = SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

N—Sham—EA(L): SD rat treated with EA at 2 Hz at sham point for 15 min
N—ST41—-EA(L): SD rat treated with EA at 2 Hz at left ST41 for 15 min
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3. Effect of EA(H) at ST41 on intestinal motility of rat in normal state.

Data were expressed as mean = SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

N—Sham—EA(H): SD rat treated with EA at 100 Hz at sham point for 15 min
N—ST41—-EA(H): SD rat treated with EA at 100 Hz at left ST41 for 15 min
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Fig. 4. Effect of loperamide on intestinal motility of rat.

Data were expressed as mean £ SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide
(0.5mg/kg)

*x. P<(0.01 by one—way ANOVA
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Fig. 5. Effect of pre—treatment of NR at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean = SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)
Sham—NR—-L: SD rat treated with NR at sham point and loperamide (0.5mg/kg)
ST41—-NR—L: SD rat treated with NR at left ST41 and loperamide (0.5mg/kg)
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Post-treatment
Fig. 6. Effect of post-treatment of NR at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean = SD (n=6).

Normal: normal SD rat

Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)
L—Sham—NR: SD rat treated with loperamide (0.5mg/kg) and NR at sham point
L—ST41—NR: SD rat treated with loperamide (0.5mg/kg) and NR at left ST41
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Fig. 7. Effect of pre—treatment of EA(L) at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean = SD (n=6).

Normal: normal SD rat
Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)

Sham—EA(L)—L: SD rat treated with 2 Hz EA at sham point and loperamide (0.5mg/kg)
ST41—EA(L)—L: SD rat treated with 2 Hz EA at left ST41 and loperamide (0.5mg/kg)
*xx. P<0.001, **: P<0.01 by one way ANOVA
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Fig. 8. Effect of post-treatment of EA(L) at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean £ SD (n=6).

Normal: normal SD rat
Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)
L—Sham—EA(L): SD rat treated with loperamide (0.5mg/kg) and 2 Hz EA at sham point
L—ST41—EA(L): SD rat treated with loperamide (0.5mg/kg) and 2 Hz EA at left ST41
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Fig. 9. Effect of pre-treatment of EA(H) at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean = SD (n=6).

Normal: normal SD rat
Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)
Sham—EA(H)—L: SD rat treated with 100 Hz EA at sham point and loperamide (0.5mg/kg)
ST41—EA(H)—L: SD rat treated with 100 Hz EA at left ST41 and loperamide (0.5mg/kg)
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Fig. 10. Effect of post-treatment of EA(H) at ST41 on intestinal motility suppressed with loperamide in rat

Data were expressed as mean £ SD (n=6).
Normal: normal SD rat
Holder: SD rat restrained in the holder

L—Control: SD rat subcutaneously injected with loperamide (0.5mg/kg)
L—Sham—EA(H): SD rat treated with loperamide (0.5mg/kg) and 100 Hz EA at sham point
L—ST41-EA(H): SD rat treated with loperamide (0.5mg/kg) and 100 Hz EA at left ST41
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