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Effect of Acupuncture and Electro-acupuncture at
LRs; on Intestinal Motility in Rats

Lim Sung-chul and Lee Hyun

Dept. of Acupuncture and Moxibustion, College of Oriental Medicine, Daejeon University

Objectives : The purpose of this study was to observe the effects of acupuncture and electro-
acupuncture at LR3 on intestinal motility in rat.

Methods : We made over-activated state of intestinal motility with carbachol and suppressed state of
intestinal motility with loperamide in rat and carried out needle retention acupuncture and high frequency
electro-acupuncture at LRs in rat devided into pre-treatment group and post-treatment group. The
charcoal travel rate was measured to evaluate the intestinal motility.

Results :

1. High frequency electro-acupuncture at LRs have significant influences on intestinal motility of rat
in normal state.

2. Pre-treatment of needle retention acupuncture, high frequency electro-acupuncture significantly
decreased intestinal motility in rat which over—activated with carbachol.

3. Post-treatment of high frequency electro-acupuncture significantly increased intestinal motility in
rat which suppressed with loperamide.

Conclusions : These results suggest that acupuncture and electro—acupuncture at LRs are effective on
intestinal motility in rat.

Key Words : acupuncture, high frequency electro-acupuncture, LRs carbachol, loperamide, intestinal
motility
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Table 1. Reagents

Name Maker Country
Ethyl ether .
Chacoal Samchun Chemical Korea
Loperamide
Carbachol .
Saline Sigma USA
Tween 80
Table 2. Instruments
Name Maker Country
Scale Munhaw
Dong Bang Korea
Needle Acupuncture Co
Electric Ito Co 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(H) EA(H) at sham point — charcoal = intestinal extirpate
5 N-LR3-NR NR at LR3 — charcoal = intestinal extirpate
6 N-LR:-EAH) EA(H) at LR; — charcoal = intestinal extirpate
7  C—Control Carbachol => charcoal = intestinal extirpate
8 (C-Sham-NR Carbachol — NR at sham point — charcoal = intestinal extirpate
9 C-Sham-EA(H) Carbachol — EA(H) at sham point — charcoal = intestinal extirpate
10  C-LR3s-NR Carbachol — NR at LR3 — charcoal = intestinal extirpate
11  C-LRs-EA(H) Carbachol — EA(H) at LRs — charcoal = intestinal extirpat
12 Sham-NR-C NR at sham point — carbachol => charcoal = intestinal extirpate
13 Sham-EAI)-C EA(H) at sham point — Carbachol = charcoal = intestinal extirpate
14 LR3-NR-C NR at LRz — Carbachol => charcoal = intestinal extirpate
15  LRs-EA(I)-C EA(H) at LR; — Carbachol => charcoal = intestinal extirpate
16  L-Control Loperamide = charcoal = intestinal extirpate
17 L-Sham-NR Loperamide — NR at sham point — charcoal = intestinal extirpate
18 L-Sham-EA(H) Loperamide — EA(H) at sham point — charcoal = intestinal extirpate
19 L-LRs-NR Loperamide — NR at LR3; — charcoal = intestinal extirpate
20 L-LRs-EA(ID) Loperamide — EA(H) at LR3 — charcoal = intestinal extirpat
21 Sham-NR-L NR at sham point — Loperamide = charcoal = intestinal extirpate
22 Sham-EA(H)-L EA(H) at sham point — Loperamide = charcoal = intestinal extirpate
23 LR3-NR-L NR at LR3s — Loperamide = charcoal = intestinal extirpate
24 LRs-EA(ID-L EA(H) at LR; — Loperamide => charcoal = intestinal extirpate
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Normal Holder C-Control

Fig. 1. Effect of carbachol on intestinal motility
of rat

SD rats were orally administered with carbachol
(0.5mg/kg) 15 min before charcoal meal administration.
The animals were sacrificed 25 min after the charcoal
meal administration, and the intestinal motility was
determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.
Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

=+ P<0.01 by one-way ANOVA.



Table 4. Effect of Carbachol on Intestinal Motility
of Rat

Group Travel rate(%)
Normal 49.48+5513
Holder 50.934+8.084
C—Control 67.786=7.119

2. Loperamide 047} &l F 2| &2=0

SEEREE

7 (normal) ¥} &2 (holder) 2] Wl charcoal
= 3k ol 7k YA k9t Loperamide
= 57 Fo3t L-thZ+(L-control)®] W charcoal
(normal) % &tz (holder)ll H]

st foshAl At th(Table 5, Fig. 2).

Table 5. Effect of Loperamide on Intestinal
Motility of Rat

Group Travel rate(%)
Normal 494845513
Holder 50.934+8.084
C—-Control 33.842+4.457
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Fig. 2. Effect of Loperamide on Intestinal

Motility of Rat

SD rats were intraperitoneally injected with loperamide
(0.5mg/kg) 15min before charcoal meal administration. The
animals were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined
by calculating the percentage of passage distance of
charcoal to the whole length of intestine. Data were
expressed as mean+SD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

x. P<0.05 by one-way ANOVA.
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Table 6. Effects of Needle Retention(NR) and
High Frequency Electro—acupuncture(EA(H)) at LRs
on Intestinal Motility of Rat in Normal State

Group Travel rate(%)
Normal 49.48+5.513
Holder 50.934+8.084
N-Sham-NR 55.22+2.334
N-LR3;-NR 55.198+3.202
N-Sham-EA(H) 39.905+5.683
N-LRs-EA(H) 63.554+3.497
(1) 3
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Fig. 3. Effect of NR at LRs; on intestinal motility
of rat in normal state

SD rats were acupunctured at left LR3 or sham point
and the needles were retained for 15 min. After the
withdrawal of the needles, charcoal meal was administered.
25 min later, the animals were sacrificed and the intestinal
motility was determined by calculating the percentage of
passage distance of charcoal to the whole length of
intestine. 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-LR3-NR: SD rat treated with NR at left LRs for 15 min.
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Fig. 4. Effect of EA(H) at LRs; on intestinal
motility of rat in normal state

SD rats were acupunctured at left LRs or sham point
and electrically stimulated at 100Hz for 15 min. Charcoal
meal was administered after EA stimulation. The animals
were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined
by calculating the percentage of passage distance of
charcoal to the whole length of intestine. 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 100Hz at

sham point for 15 min.

N-LR;-EA(H): SD rat treated with EA at 100Hz at left

LRs for 15 min.

wxx P<0.001, * P<0.05 by one-way ANOVA.
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Nonal Hicer MNMRHR MNRZEA(H

Fig. 5. Effect of NR and EA(H) at LRs on

intestinal motility of rat in normal state.

SD rats were treated with NR, 2Hz EA and 100Hz EA
at left LRs for 15 min, and the charcoal meal was
administered. 25 min later, the animals were sacrificed and
the intestinal motility was determined by calculating the
percentage of passage distance of charcoal to the whole
length of intestine

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

N-LRs-NR: SD rat treated with NR at left LR; for 15
min.

N-LR3-EA(H): SD rat treated with EA at 100Hz at left
LRs for 15 min.

*. P<0.05 by one-way ANOVA.
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Table 7. Effects of Pre-treatment or Post-
treatment of NR(Needle Retention) and High
Fequency Eectro—acupuncture{EA(H)} at LRs; on
Intestinal Motility Over—activated with Carbachol in Rat

Group Travel rate(%)
Normal 49.48+5513
Holder 50.934+8.084
C-Control 67.786+7.119
Sham-NR-C 59.747+£9.958
LR3-NR-C 48.258+8.177
C-Sham-NR 75.725+8.282
C-LRs-NR 68.631+4.374
Sham-EAH)-C 47582+11.593
LRs-EA()-C 42.923+8.244
C-Sham-EA(H) 73.247+£8.085
C-LRs-EA(H) 64.435+8.444
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Fig. 6. Effect of pre—treatment of NR at LRs on
intestinal motility over—activated with carbachol in
rat

SD rats were acupunctured at left LR3 or sham point
and the needles were retained for 15 min. After the
withdrawal of the needles, carbachol(0.5mg’kg) was orally
administered. And 15 min later, charcoal meal was
administered. The animals were sacrificed 25 min after
the charcoal meal administration, and the intestinal
motility was determined by calculating the percentage of
passage distance of charcoal to the whole length of
intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

Sham-NR-C: SD rat treated with NR at sham point

and carbachol(0.5mg/kg).

LR3-NR-C: SD rat treated with NR at left LR; and

carbachol(0.5mg/kg).

#x. P<0.01 by one-way ANOVA.
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Fig. 7. Effect of post-treatment of NR at LRs on
intestinal motility over—activated with carbachol in
rat

SD rats were orally administered with carbachol(0.5mg/
kg) and immediately after, they were acupunctured at left
LR3 or sham point. The needles were retained for 15 min
before removal, and the charcoal meal was administered.
The animals were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined
by calculating the percentage of passage distance of
charcoal to the whole length of intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: ~ SD  rat orally administered with
carbachol(0.5mg/kg).

C-Sham-NR: SD rat treated with carbachol(0.5mg/kg)
and NR at sham point.

C-LR3-NR: SD rat treated with carbachol(0.5mg/kg) and
NR at left LRs.
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Fig. 8. Effect of pre-treatment and post-
treatment of NR at LRs on intestinal motility over-
activated with carbachol in rat

SD rats were treated with NR at left LRs before or
after carbachol(0.5mg/kg) administration. Charcoal meal was
administered 15 min after the carbachol administration, and
25 min later, the animals were sacrificed, The intestinal
motility was determined by calculating the percentage of
passage distance of charcoal to the whole length of
ntestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C—Control: SD rat orally administered with carbachol(05mg’kg)

LR3s-NR-C: SD rat treated with NR at left LRs and

carbachol(0.5mg/kg).

C-LR3-NR: SD rat treated with carbachol(0.5mg/kg) and

NR at left LRs.

wxx. P<0O001, *+: P<0.01 by one-way ANOVA.
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Fig. 9. Effect of pre—treatment of EA(H) at LRs
on intestinal motility over—activated with carbachol
in rat

SD rats were acupunctured at left LRs or sham point
and electrically stimulated at 100Hz for 15 min. After EA
stimulation, carbachol(0.5mg/kg) was orally administered.
And, 15 min later, charcoal meal was administered. The
animals were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined
by calculating the percentage of passage distance of
charcoal to the whole length of intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

Sham-EA(H)-C: SD rat treated with 100Hz EA at

sham point and carbachol(0.5mg/kg).

LRs-EA(H)-C: SD rat treated with 100Hz EA at left

LR3 and carbachol(0.5mg/kg).

w0% P<0.001, * P<0.05 by one way ANOVA.
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Fig. 10. Effect of pre-treatment of EA(H) at LRs
on intestinal motility over—activated with carbachol
in rat

SD rats were orally administered with carbachol(0.5mg/
kg) and immediately after, they were acupunctured at left
LR3 or sham point and electrically stimulated at 100Hz for
15 min. After EA stimulation, charcoal meal was
administered. The animals were sacrificed 25 min after the
charcoal meal administration, and the intestinal motility
was determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

C-Sham-EA(H): SD rat treated with carbachol(0.5mg/

kg) and 100Hz EA at sham point.

C-LR3-EA(H): SD rat treated with carbachol(0.5mg/kg)

and 100Hz EA at left LRs.
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Fig. 11. Effect of pre-treatment and post-—
treatment of EA(H) at LRs on intestinal motility
over—activated with carbachol in rat

SD rats were treated with EA at 100Hz at left LRs
before or after carbachol(0.5mg/kg) administration. Charcoal
meal was administered 15 min after the carbachol
administration, and 25 min later, the animals were
sacrificed, The intestinal motility was determined by
calculating the percentage of passage distance of charcoal
to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

LR;-EA(H)-C: SD rat treated with 100Hz EA at left

LR; and carbachol(0.5mg/kg).

C-LR3-EA(H): SD rat treated with carbachol(0.5mg/kg)

and 100Hz EA at left LRs.

wxx. P<0.001 by one way ANOVA.
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Fig. 12. Effect of pre-treatment of NR and
EA(H) at LRs on intestinal motility over—activated
with carbachol in rat

SD rats were treated with NR, 2Hz EA and 100Hz EA
at left LR3 for 15 min. and carbachol(0.5mg/kg) was orally
administered. 15 min after the carbachol administration,
charcoal meal was administered. The animals were
sacrificed 25 min after the charcoal meal administration,
and the intestinal motility was determined by calculating
the percentage of passage distance of charcoal to the
whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

LRs-NR-C: SD rat treated with NR at left LRs and

carbachol(0.5mg/kg).

LR;-EA(H)-C: SD rat treated with 100Hz EA at left

LRs and carbachol(0.5mg/kg).

w0kl P<0,001, *+ P<0.01 by one way ANOVA.
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Fig. 13. Effect of post-treatment of NR and
EA(H) at LRs on intestinal motility over-activated
with carbachol in rat

SD rats were orally administered with carbachol(0.5mg/
kg) and immediately after, they were treated with NR, 2Hz
EA and 100Hz EA at left LR3 for 15 min. And the animals
were administered with charcoal meal and sacrificed 25 min
after the charcoal meal administration. The intestinal
motility was determined by calculating the percentage of
passage distance of charcoal to the whole length of
intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

C-Control: SD rat orally administered with carbachol

(0.5mg/kg).

C-LR3~NR: SD rat treated with carbachol(0.5mg’kg) and

NR at left LRs.

C-LR3-EA(H): SD rat treated with carbachol(0.5mg/kg)

and 100Hz EA at left LRs.
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Table 8. Effects of Pre-treatment or Post-
treatment of NR(Needle Retention) and High
Frequency Electro-acupuncture{EAH)} at LRs on
Intestinal Motility Suppressed with Loperamide in Rat

Group Travel rate(%)
Normal 49.48+5513
Holder 50.934+8.084
L-Control 33.842+4.457
Sham-NR-L 2871£7.26
LR3-NR-L 40.126+10.132
L-Sham-NR 34.911+12.798
L-LR3-NR 40.095+13.299
Sham-EA(H)-L 23.541+8.653
LRs-EA(H)-L 46.684+11.316
L-Sham-EA(H) 18.692+2.341
L-LR3-EA(H) 62.572+8.248
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Pre—treatment

Fig. 14. Effect of pre—treatment of NR at LRs; on
intestinal motility suppressed with loperamide in rat

SD rats were acupunctured at left LRs or sham point
and the needles were retained for 15 min. After the
withdrawal of the needles, loperamide(0.5mg/kg) were
intraperitoneally injected. And 15 min later, charcoal meal
was administered. The animals were sacrificed 25 min after
the charcoal meal administration, and the intestinal motility
was determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

Sham-NR-L: SD rat treated with NR at sham point

and loperamide(0.5mg/kg).

LRs-NR-L: SD rat treated with NR at left LRs and

loperamide(0.5mg/kg).

(2) 73 FAH A

Loperamides Folgh 21519] w5 9 HE o] #3
A28 74ek & AU charcoal ©15ES AT H
% 3 FAHAHL-LRs-NR)oIA L-tiZ27H(L- control)
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Fig. 15. Effect of post-treatment of NR at LRs on
intestinal motility suppressed with loperamide in rat

SD rats were intraperitoneally injected with loperamide
(0.5mg/kg) and immediately after, they were acupunctured
at left LRs or sham point. The needles were retained for
15 min before removal, and the charcoal meal was
administered. The animals were sacrificed 25 min after the
charcoal meal administration, and the intestinal motility
was determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

L-Sham-NR: SD rat treated with loperamide(0.5mg/kg)

and NR at sham point.

L-LR3-NR: SD rat treated with loperamide(0.5mg/kg)

and NR at left LRs.
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Fig. 16. Effect of pre-treatment and post-
treatment of NR at LRs on intestinal motility
suppressed with loperamide in rat

SD rats were treated with NR at left LRs before or after
loperamide(0.5mg’kg)  administration. Charcoal meal was
administered 15 min after the loperamide injection, and 25
min later, the amimals were sacrificed, The intestinal motility
was determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

LR3s-NR-L: SD rat treated with NR at left LR; and

loperamide(0.5mg/kg).

L-LR3-NR: SD rat treated with loperamide(0.5mg/kg)

and NR at left LRs.
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Fig. 17. Effect of pre-treatment of EA(H) at LRs on
intestinal motility suppressed with loperamide in rat

SD rats were acupunctured at left LRs or sham point and
electrically stimulated at 100Hz for 15 min. After EA
stimulation, loperamide(0.5mg/kg) was intraperitoneally
injected. And, 15 min later, charcoal meal was administered.
The animals were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined by
calculating the percentage of passage distance of charcoal to
the whole length of intestine.

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

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

Sham-EA(H)-L: SD rat treated with 100Hz EA at

sham point and loperamide(0.5mg/kg).

LRs-EA(H)-L: SD rat treated with 100Hz EA at left

LR3 and loperamide(0.5mg/kg).

*. P<0.05 by one way ANOVA.
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Fig. 18. Effect of post-treatment of EAH) at LRs on
intestinal motility suppressed with loperamide in rat

SD rats were intraperitoneally injected with loperamide
(0.5mg/kg) and immediately after, they were acupunctured at
left LRs or sham point and electrically stimulated at 100Hz
for 15 min. After EA stimulation, charcoal meal was
administered. The animals were sacrificed 25 min after the
charcoal meal administration, and the intestinal motility was
determined by calculating the percentage of passage
distance of charcoal to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

L-Sham-EA(H): SD rat treated with loperamide(0.5mg/

kg) and 100Hz EA at sham point.

L-LR3-EA(H): SD rat treated with loperamide(0.5mg/kg)

and 100Hz EA at left LRs.

wxxx. P<(0.001 by one way ANOVA.
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Fig. 19. Effect of pre-treatment and post-
treatment of EA(H) at LRs on intestinal motility
suppressed with loperamide in rat

SD rats were treated with EA at 100Hz at left LRs
before or after loperamide(0.5mg’kg) administration.
Charcoal meal was administered 15 min after the
loperamide injection, and 25 min later, the animals were
sacrificed, The intestinal motility was determined by
calculating the percentage of passage distance of charcoal
to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

LRs-EA(H)-L: SD rat treated with 100Hz EA at left

LR; and loperamide(0.5mg/kg).

L-LRs-EA(H): SD rat treated with loperamide(0.5mg/kg)

and 100Hz EA at left LRs.

#+. P<0.01 by one way ANOVA.
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tHFig. 19).

e zoll %79 R AT A AS5E b
loperamide S o] ZY charcoal °lFE
Hluskieh BE 73 AAAT(LR-NR-L) 2 HZF
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Fig. 20. Effect of pre-treatment of NR and
EA(H) at LRs on intestinal motility suppressed with
loperamide in rat

SD rats were treated with NR, 2Hz EA and 100Hz EA
at left LR; for 15 min. and loperamide(0.5mg/ke) was
intraperitoneally injected. 15 mun after the loperamide
injection, charcoal meal was administered. The animals
were sacrificed 25 min after the charcoal meal
administration, and the intestinal motility was determined
by calculating the percentage of passage distance of
charcoal to the whole length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with

loperamide(0.5mg/kg).

LRs-NR-L: SD rat treated with NR at left LR; and

loperamide(0.5mg/kg).

LRs-EA(H)-L: SD rat treated with 100Hz EA at left
LRz and loperamide(0.5mg/kg).
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80

70
— 60
B

© 40

230

=20

10

0

Holder L=Control LHR3N\R L R3-EA(H)

Fig. 21. Effect of post-treatment of NR and

EAH) at LR; on intestinal motility suppressed with
loperamide in rat

SD rats were intraperitoneally injected with loperamide
(05mg/kg) and immediately after, they were treated with
NR, 2Hz EA and 100Hz EA at left LRs for 15 min. And
the animals were administered with charcoal meal and
sacrificed 25 min after the charcoal meal administration.
The intestinal motility was determined by calculating the
percentage of passage distance of charcoal to the whole
length of intestine.

Data were expressed as meantSD(n=6).

Normal: normal SD rat.

Holder: SD rat restrained in the holder.

L-Control: SD rat intraperitoneally injected with
loperamide(0.5mg/kg).

L-LR3-NR: SD rat treated with loperamide(0.5mg/kg)
and NR at left LRs.

L-LRs-EA(H): SD rat treated with loperamide(0.5mg/kg)
and 100Hz EA at left LRs.

. P<0.01, = P<0.05 by one way ANOVA.
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