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Effect of Pre—treatment or Post-treatment of Acupuncture,
Low Frequency Electro—-acupuncture and High Frequency
Electro—-acupuncture at LIs on Intestinal Motility in Rats

Nam Se-hyeon and Lee Hyun

Department of Acupuncture & Moxibustion,
College of Oriental Medicine, Daejeon University

Objectives : The purpose of this study was to observe the effects of acupuncture and
electro~acupuncture at LI; 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, low frequency
electro-acupuncture and high frequency electro-acupuncture at LIy or sham point in rat devided into
pre-treatment group and post-treatment group. and we resulted as follow for measuring charcoal travel rate
to observe intestinal motility.

Results © 1. Any of needle retention acupuncture, low frequency electro-acupuncture and high frequency
electro~acupuncture at LI; have no significant influences on intestinal motility of rat in normal state.

2. All of the pre-treatment and post-treatment of needle retention acupuncture, low frequency
electro~acupuncture and high frequency electro-acupuncture didn't significantly decrease intestinal motility in
rat which over-activated with carbachol.

3. Pre-treatment of needle retention acupuncture and high frequency electro-acupuncture significantly
increased intestinal motility in rat which suppressed with loperamide.

4. Post-treatment of needle retention acupuncture, low frequency electro—acupuncture and high frequency
electro-acupuncture significantly increased intestinal motility in rat which suppressed with loperamide.
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i
Conclusions : These results suggest that acupuncture on LI; have preventive effect and therapeutic
effect on suppressed intestinal motility, and especially high frequency -electro-acupuncture is more
effective.
Key words : acupuncture, electro-acupuncture, LIy, carbachol, loperamide
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Table 1. Classification of Experimental Groups

Group Treatment (— : immediate, = : 15 min, = @ 25 min)
1 Norral 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-LI,-NR NR at LI; — charcoal = intestinal extirpate
7 N-LIL~EA) EA(L) at LI, — charcoal = intestinal extirpate
3 N-LL-EAH) EA(H) at LI; — charcoal = intestinal extirpate
9 C-Control Carbachol = charcoal = intestinal extirpate
10 C-Sham-NR Carbachol — NR at sham point — charcoal = intestinal extirpate
11 C-Sham-EA(L) Carbachol — EA(L) at sham point — charcoal = intestinal extirpate
12 C-Sham-EA(H) Carbachol — EA(H) at sham point — charcoal = intestinal extirpate
13 C-LI,-NR Carbachol — NR at LI; — charcoal = intestinal extirpate
14 C-LL-EAL) Carbachol — EA(L) at LI; — charcoal => intestinal extirpat
15 C-LI-EA(H) Carbachol — EA(H) at LL — charcoal = intestinal extirpat
16 Sham-NR-C NR at sham point — Carbachol = charcoal => intestinal extirpate
17 Sham~-EA(L)-C EA(L) at sham point — Carbachol = charcoal = intestinal extirpate
18 Sham-EA(H)-C EA(H) at sham point — Carbachol = charcoal = intestinal extirpate
19 LI4-NR-C NR at LL; — Carbachol = charcoal = intestinal extirpate
20 LI4-EA(L)-C EA(L) at LI; — Carbachol = charcoal = intestinal extirpate
21 LI4-EAM)-C EAM) at LIy — Carbachol = charcoal = intestinal extirpate
22 L-Control Loperamide = charcoal = intestinal extirpate
23 L-Sham-NR Loperamide — NR at sham point — charcoal = intestinal extirpate
24 L-Sham-EA(L) Loperamide — EA(L) at sham point — charcoal = intestinal extirpate
25 L-Sham-EA(H) Loperamide — EA(H) at sham point — charcoal = intestinal extirpate
26 L-LI;—NR Loperamide — NR at LIy — charcoal = intestinal extirpate
27 L-LL-EAL) Loperarmide — EA(L) at LI} — charcoal = intestinal extirpat
28 L-LL-EA(MD) Loperamide — EA(H) at LI; — charcoal = intestinal extirpat
29 Sham-NR-L NR at sham point — Loperamide => charcoal = intestinal extirpate
30 Sham-EA(L)-L EA(L) at sham point — Loperamide = charcoal => intestinal extirpate
31 Sham-EA(H)-L.  |EA(H) at sham point — Loperamide = charcoal = intestinal extirpate
32 LL-NR-L NR at LI; — Loperamide = charcoal = intestinal extirpate
33 LL-EA(L)-L EA(L) at LL — Loperamide = charcoal = intestinal extirpate
34 LL-EA(H)-L EA(H) at LIy — Loperamide = charcoal = intestinal extirpate

+34 2 AP AAXF(pre-treatment groups)<

& AX3lger, 15% Fol charcoal & 377 3.

2 2 god A F 3, AFH A{low A 2 A3 FXXF(post-treatment groups)<

frequency electro-acupuncture; EA(L)} 2 53
2 {high frequency electro~acupuncture; EA(H)}& 15
B2 Axske, 33 ¥ FA] Carbachol 22 Loperamide

Carbachol £& Loperamide® X3 ¥ ol
gejdo] AHda 1587 73, AFy AY ¢ 1F
3 ARE ArEgen, &3 £ FA] charcoal & 7
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Fig. 1. Effect of NR at Lls on intestinal motility
of rat in normal state
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Fig. 4. Effect of NR, EA(L) and EA(H) at Lls on
intestinal motility of rat in normal state
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Fig. 5. Effect of pre-treatment of NR at Ll; on
intestinal motility over-activated with carbachol in
rat
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Fig. 6. Effect of post-treatment of NR at Lls on
intestinal motility over—activated with carbachol in
rat
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of NR at Ll4 on intestinal motility over—activated
with carbachol in rat
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of NR at sham point on intestinal motility over—activated
with carbachol in rat
* . P<0.05 by one way ANOVA.
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Fig. 9. Effect of pre—treatment of EA(L) at Lls on
intestinal motility over—activated with carbachol in
rat
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Fig. 11. Effect of pre-treatment and post-treatment
of EA(L} at Lls on intestinal motility over-activated
with carbachol in rat
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Fig. 12. Effect of pre-treatment and post-treatment
of EA(L) at sham point on intestinal motility over—
activated with carbachol in rat
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Fig. 13. Effect of pre-treatment of EAH) at Lls

on intestinal motility over-activated with carbachol
in rat

#+ : P<001, * : P<0.05 by one way ANOVA.
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Fig. 14. Effect of pre-treatment of EA(H) at Lls
on intestinal motility over-activated with carbachol
in rat
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Fig. 15. Effect of pre—treatment and post-treatment
of EA(H) at Lls on intestinal motility over-activated
with carbachol in rat
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** 1 P<0.001, #+ : P<0.01l by one way ANOVA.
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Fig. 17. Effect of pre-treatment of NR, EA(L)
and EA(H) at Lls on intestinal motility over—activated
with carbachol in rat
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and EAH) at Ll on intestinal motility over-activated
with carbacho! in rat
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Fig. 19. Effect of pre-treatment of NR at Ll; on
intestinal motility suppressed with loperamide in rat
*xx 1 P<Q01, #*+ | P<0.001 by one way ANOVA.
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Fig. 20. Effect of post-treatment of NR at Ll; on
intestinal motility suppressed with loperamide in rat

3) *3F AAA 9 FAA vl

(1) 3=(LL)

T FHAASE AAX G F(LL-NR-L)#} 2
& T(L-LL-NR)® AUl charcoal ¢]5&<& H
o #3331 AAXFLL-NR-L)F 83
AH(L-LL-NR) % L-thZZ(L-control)ol] H]
W charcoal °}E&°] f23HA 6‘7}5}M 3

+3 AAAFCL-NR-L)Z &5 &3
(L-LI-NR)ZHll = F98 atol7h YehtA]
(Fig. 201).

&k
T % 1
. T
T
«<I I [
-
0+
. I \

Normal Holder L-Control Li4-NR-L L-4-NR

z:{O
N —
= Hﬂo\

ol or ok it

ol

o5

O S

oo ok
RTINS U )

“ik

&

P
=3

Travei rate (%)
— D + LSa =
o 28 5 38 38

o

Fig. 21. Effect of pre-treatment and post-treatment
of NR at LIy on intestinal motility suppressed with

loperamide in rat
*x 1 P<(0.01 by one way ANOVA.

(2) Y428 (sham point)
59 gode FHATE AAHAT F(Sham-
NR-L)3} ZA A% F(L-Sham-NR)2] &4 charcoal

olgES wustdt. ddd¥ {3F  AXNAT
(Sham-NR-L)# 98 #4 Sﬂ 2| (L-Sham-~
NR)9] AW charcoal °] &&= 793 21o]7l UA

tHFig. 22).
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Fig. 22. Effect of pre-treatment and post-treatment
of NR at sham point on intestinal motility suppressed
with loperamide in rat

4) A3 AF HA 2|

gt 2 dg¥el Axm HF ASe M F
Loperamide® F/% 879 A charcoal °l &S
gAY FF AT A AAALLL-EAWL)-
L)X 498 AFnt A3 A AT (Sham-EA(L)-L)
off Bl3le] Fu charcoal o1 5&°] 25t F718HA
o} L-tHZF(L-control)oll B3t} Yulgles Aol
N HFig. 23).

70r
50

Travel rate (%

0D oG B
S
Y

1
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Fig. 23. Effect of pre-treatment of EA(L) at Ll
on intestinal motility suppressed with loperamide in
rat

*x . P<001, * : P<0.05 by one way ANOVA.

5) A5 AP FAHA

Loperamide%— Fo3t 39 FF 2 498 A
F3 A3 AFL 713 F Al charcoal °lFES &
A3t Zi-’n‘"ﬁ} A FAAHL-LL-EAL))
o] 4 L-tHZ=F(L-control) B 4948 AFg AP ¥
7 X)(L-Sham-EA(L))ell ]3] W charcoal ©]
80| 934 =ol AT vx3HA FEHU
(Fig. 24).
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Fig. 24. Effect of post-treatment of EA(L) at Lls
on intestinal motiity suppressed with loperamide in
rat

* . P<(0.001 by one way ANOVA.

6) 21T4 AR AAX 92 FAA v
F(LL)

%‘* Xi"ﬂr A3 =5 AAA S FLL-EAL)-
L)# $4x3% F(OL-LL-EAL)9 AW charcoal ©]
FES vt #§F AFIE AR FAAL
(L-LL-EAML)IA &% AFs A AAXL
(LL-EA(L)-L)ell H]3ted A charcoal o]&E&°]

olaHA ETHFig. 25).
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Fig. 25. Effect of pre-treatment and post—treatment
of EA(L) at Lls on intestinal motility suppressed
with loperamide in rat

*x | P<0.001 by one way ANOVA.

2) ¥ 2] d(sham point)

ER g Ay A AFE AMXE T
(Sham-EA(L)-L)# $FAX & +(L-Sham-EA(L))<]
AU charcoal ©15ES HlwstHth dIE AFgt
A AHXZ(Sham-EAL)-L)3 498 AF3 A
A FH i]:rL(L-Sham—EA(L))Ql A charcoal °]%
ol #9% Aol7t JAHFig. 26).
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Fig. 26. Effect of pre-treatment and post-treatment
of EA(L) at sham point on intestinal motility
suppressed with loperamide in rat

* 1 P<0.05 by one way ANOVA.

7) mE AR AR

T 2 dY¥8d 1F3 HdHY ASE e $
Loperamide & F9 879 A charcoal o] 5 &S
I RTARIEY £ £ 57 4= M £ S R R I S Rl
(LL-EA(D-L)elA L-tj&7(L-control) 2 U
233 A3 A A F(Sham-EAM)-L)o Blste] =
Ul charcoal o] &E0°] Fo8tA Fo} B3} H|%3}
Al 2 = AcHFig. 27).
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Sham-EAH-L  L4-EAH-L
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Fig. 27. Effect of pre-treatment of EA(H) at Lls
on intestinal motility suppressed with loperamide in
rat

+% | P<0.001 by one way ANOVA.

8) 2F3 AR FAHA

Loperamide® 78 879 3= € 498 1
3 A3 A5 /M8 F F charcoal ol FES &
st &3 1T AF FHXF(L-LL-EAM)
oA L-th&7(L-control) ¥ ¢oj8 n3s A
X F(L-Sham-EA(HD))el #]3te U charcoal ©]
TEO] FYtA Frtetd AT v 8 3 EEH
RAcHFig. 28).
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Fig. 28. Effect of post-treatment of EAH) at Lls
on intestinal motility suppressed with loperamide in
rat

xk 1 P<0.001, #* : P<0.01 by one way ANOVA.

9) 2Fs} AR AAZA °

1) (L)

g2 17 AR 2AFE AAA G HL-EAH)-
L3 32238 #(L-LL-EAMH))® W charcoal ©
TES Husgt. ¥ 15 A AMAL
LL-EAM-L)Z = 253 AY FAXZL-
LL-EA(H)) =5 L-th=T(L-control)oll B]3}e] hy
charcoal o] &&°] F93tA ko F=F a9 A
2 A i]:rL(Lh—EA(H)—L)i’Jr g 159 AF FH
A F(L-LL-EA(H)) el = #28 o] 7F S cHFig.

3% vlx

29).
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80}
oo |
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Nomal Holder L-Contol  U4-EAHA.  L-U4-EAH)

Fig. 29. Effect of pre-treatment and post-treatment
of EAH) at Lls on intestinal motility suppressed
with loperamide in rat

*x 1 P<(0.001 by one way ANOVA.

2) Y 2l&¥(sham point)
w59 dode 15 MY AFE AHAG &
(Sham-EAMD-D)% 328 Z(L-Sham-EAH)
) charcoal °]EES vt g9 uF s
AE AAXF(Sham-EAM)-L)3 dod uF s A
A 3 ']:TI(L—Sham—EA(H))P—] A charcoal ©]%
e F9& o]zt A h(Fig. 30).
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Fig. 30. Effect of pre-treatment and post-treatment
of EA(H) at sham point on intestinal motility
suppressed with loperamide in rat

** . P<0.01 by one way ANOVA.

10) #3&, AF AQ 9 353 AR
bl x{z] H] o

ol §4, AFg € nF3g A A5E
= Loperarrudea o3 839 A charcoal °]F
g dwuwsdd. ¥ 13 A48 AXATLL-
EAM)-L)# &3 73 AAXFH(LL-NR-L)& L-t
F7(L-contro)ell B]3te] | charcoal o] E°] #
9 &HA l"—?&‘”‘% g AFm A AXHAFL-
EA(L)-L)& 9% o7t 9, &3 153 A3
Gl zixl?(Lh—EA(H)—L)" &5 AFd A8 AAA
T(LL-EAL)-L)ol nlste #-oJshAl E3h(Fig. 31).
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Fig. 31. Effect of pre-treatment of NR, EA(L)
and EA(H) at Lls on intestinal motility suppressed
with loperamide in rat

=+ . P<0.001, * : P<0.05 by one way ANOVA.

11) &, A= ARQ o 359 AR
T2 vl
LoperamideE 54 & fH«] ol 3
2 155 431 A5¢ 7 & charcoal ol %
< vastgah Al A¥ET 27 -2 (L~ control)
o H)ate] A charcoal ©]F&°] FsA ERCS
o, &2 339 A FHXFH(L-LL-EAH)S

Z‘]‘I‘J}’

22

charcoal °]5&°] &3 #3 & HAF(L-LL-NR)l
Hate FoatA e §F AFd dF $HA
T(L-LL-EAL)F= 93 #ol7t gldth(Fig. 32).
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Fig. 32. Effect of post-treatment of NR, EA({L)
and EA(H) at Ll; on intestinal motility suppressed
with loperamide in rat

*x 1 P<0.001, * : P<0.05 by one way ANOVA.
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=3 “]% Rolgt BZtE At 1 °33<} dolr 7] ¢
g F9 e F3, A5 € 155
«] A& st FY charcoal«] olFES B
o, dFq) HAQ FeF FNY AE =T
oA 2T AFE FE AFY HAR, FAAZ
?To}"q 77t §3, AT 2 a33 AHe AF&
A&t Y charcoald] ol EZ F¢F HHE &
HED 27 € Y987 vt
A HAZ FA I3FHY L5 &F 7, AF
3 2 nFd Aol nAe FFS AHHGT
T2 FE9 A AY dF9 FF 2 499
F3A= & A charcoald °1FEES SAsAEH,
FT FAZN-LL-NROIA A4 FE&izT
(holder) 2 928 #3F(N-Sham-NR)oll H]3}4
] charcoal o5& F9% Aol= AUk Fig. 1.
ol AAA el Ateje] AolA T} thE HatFo
AEE e dohE AL VXA FE s
o oy HA &g XA gol {FAAFY A

oX My Qb

&.‘?Ln“.&

t]

A% St A9
A%t 409 A% 34 2R GF % Yo

AZE3} ADA2L 7}2‘5} % A charcoal °lFES
Z3stded, 5 AFs AAT(N-LL-ELL))l A
Jdold A3 AAT(N-Sham-EAL)) ®l3te &
Ul charcoal ©15E°] froJ3tA 7t o &= A
3 AIFN-LL-ELL)T 998 AFa AT
(N-Sham-EA(L)) &5 AT & 74Uz 9
3 Aol glo] FF AFa o] AFFee] A&
Tol ¥oE dF¥E "AA e AR YEwd

S A4 dAY 3 2 d¥
% Zh) charcoald] °] 5 &S
=), °—“1’\] J:l." 18 AAF(N-LL-ELH)
2 3 A AF(N-Sham-EAH))el} H]
gt harcoal«] o] &0l F9A FIEIAL
3 13 AAF(N-LIL- ELH)JJr 498 1F
14 (N-Sham-EA(H)) &F B4T 2 75
o z}o]7} ¢lof “J'l.‘ nFn Aol Y
Jejo] A5 doE 9%E nAA e AR
vebdthFig. 3). AT 153 25 Qlojde| y
8 = AFdFol F8kA charcoal ol FE°] F7}3t

o ole AdHY FEF Y wet i
GgS vd £ LSS YA FATH KT
ol7h gloemz & 9ule vty Alsdr

4, A% AY 2 2F% AFS A= Hm

A
4
_V:Id

N:{or

24

3 2 &3 FATIN-LL-NR), &3 AFs A4
(N-LL-EL(L)) ¥ & 159 % ?:]':‘E'(N—Lh— EL(H)
Ztoll ZhY charcoald] ©l5Eolv #93 o7t Ue
UA o 59 AT 147]?4—. 5 AL
o] ALl W2 AFE vXA ¥g B ofu
HNZ = 2 o] gle ASZ Y
(Fig. 4).

= WA 2 Carbacholdl 93 € F¢
T 53, AFy 2 358 "] e IS A
AA], FHXZ FEA AH B

3 AAXY A4S FF 43 AHALLL-NR-
C)ollA] C-thZT(C—contro) £ 498 #3 AAA
Z(Sham-NR-C)oll ®l&te] 2l charcoal ol&E9l
Fg o)zt YEhA] Yol #F fAS o] WA
9l ALEFAL WA ¥ ¥BuE 4L 1A
& kthH(Fig. b).

3 FAAY Ae FF 3 7‘1"]‘?(C LL-
NR)ell A C-ﬂ]”*'—rL(C—control 2 oy FH A
A F(C-Sham-NR)oll H]3}] 2 charcoal ©|F &l
o8 zol7t YA ol WAl AeF FRAY
Hlol A &t FARFo] FeFol doE 4 v
XA &UtHFig. 6).

+3 AXA 2 ZAXE vaE FE T
+34 AAXZLL-NR-C)F 3 FAHAZ(C-LL-

NR)9 &AW charcoal o5&l F9¢ Ao|7} gl
(Fig. 7), 9 8(sham point)ol e 498 F3 FAA
FHC-Sham-NR)oN A 218 /-3 AHX)7(ShamNR-C)
of w3t A charcoal °lF & FstA E}o
U, C-ti=F(C-control)oll H]&td f-3 Apol= ¢l
AtHFig. 8). ©]&X CarbacholZ F:® HIo=
g8 ey FEEoA el dg IS
AAx 9 FAx] ZF drpE &g nAA Ky,

A% FANE T HE FEF AL F

o] EHE o]l S & F AT
At A3 AXA 9 AS FF 4 °]91§°ﬂ A5
3 AF A=E 7138 & Carbachol S 3 379

W charcoal °|FES J&é‘o}%l‘ctﬂ, &3 AFH
A2 AAHAFPO-EAL)-C) A C-thZ7+C-control)
2 dod AFH M HAHR]F(Sham-EAL)-C)ol
v]ate] AW charcoal ©]5E] Fd W3}t glof
g3 AFm APl HAN FAEFINE B8
= od ddE 9%L XA v A2 JYERd
(Fig. 9).
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A e Ao Yehdth(Fig. 10).
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ol E st Aolrt §NI(Fg 11, 98
(sham point)dAlE AFH AY AR F(Sham-
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oy Fo4L2 AT Fig. 12). °]24 Carbachol®
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(Fig. 13).
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(Fig. 14), ¥A<Q &% I24edAM & 1739
AAzFo] FEFo] WOE FIFE vHA] g
A 4 Aok

g A HWAMA @ FAHAE vas] & F¢
FRURNAN 2594 B BANZUFARD-O)
7 153 "3 FXAEHC-LL-EA)) ] A charcoal

K o ot

ptal

ol &= F& Aol7t UEIA] FstrhFig. 15).
998 (sham point)lXE TF AX AHAF
(Sham-EAH)-C)| Al C-tiZ=T(C-control)ell  H]3}
& ] charcoal °]FE°] FstAl #43ddcHFig.
16). °]|2ZH CarbacholZ #E 8 ¥Ho=Z d 4
g FEFolA g2 gt nF g 13 A5
Ax e FHR BF HOE 9EE vAX R,
At FAAE AR vEfE s A=
o] A2 AolHol glS & F UNMTh
3ol 3, A € 159 AAAFE AHA
g ASes AMZ s B A AFg 43l dHy
HA(LL-EAL)-C) 2 233 A#AA AXAFLL-
EAMH)-C)ellA C-tHZT(C-control) 2 3 AAA
T(LL-NR-C)ell v]3te A charcoal ©]5&o] <7t
ZasteE AEE Baoy fo4de sl (Fig. 17).
A= WA 2AAFE F3 Carbachol2 WA Q) A&
& D2 AET Fd Ui o
TEE F Avtn A4EEd 2 AgdA A

off X L

g2 g8 A2 2 AFY, 1FRY AIHTE
YL dAete dtETRE A £¥ Ao

4eE

2 A=EY
WEol £4, A5 L 2P} APAFE FAN
@ 7A¢we A2 s B 3% 43 FAND
2

(C-LL-NR), A3 A3 FAHA(C-LL-EAL)) %
259 A FAHRHC-LL-EAM) < il charcoal ]
TEAT FY3 Aol7t §ldth(Fig. 18). FAXE
CarbacholZ 3¢ BHAA FEF el =
F& ANYEE FeF e Yg A5iHE #
g o AZEEd & 24 $AAEE

BT gizdd vjstd BAH02 {9% charcoal ©f
559 24E HolA ¥ How Kol g gt
AT € AFH, 155 A7|AF5L FEE A
& AAAFE AREHE 22X £ JAeR Alggd,

ooz I AzFo] HAHA FeF I
o mlAE 9¥%E FFHoT AHRI] YJid A2
9 FFE 9 319 Ay, 159 A3 AFew
TEY AT AHE FEF AR AFZE 4R
o JduF 2 X7 92 BAF B o= 7
FAME gzl Bsle gnde FEE ALE
Uehliz] 3o frdstAl gz vEte e
Y(sham point)®] 253 AY  AXXFH(Sham-
EAM-CA e #93 238 Jehied, 49

25



The Journal of Korean Acupuncture & Moxibustion Society Vol. 25. No. 4. August 2008

o g2 Ao &t 15y H - FAFo| F
5 olFE AT g ¥} gl HoE 1|
Fol A Ad EAopt nFs A9 T
71RgeE 7 79 AYFE 7 6ntE|E vlay A
olA o AN AAZ AZEHD o]d dA e
F71HQ 77 28 AoE AlgsdEn.

A AAZ Loperamide®] 93 #3td F&sel &
= {4, AF9 2 n5 dHe] miXe 9% A
AX|, FAHAZ FEsto] AHBGIT

TR AAA Y A FF 2 Y8 F3 A=E
I8t & LoperamideE F48 359 Ful charcoal
15&S B3I FF 4 AAHATLL-NR-
L)elA L-thZT(L-control) ¥ 48 &3 AAX
T(Sham-NR-L)ol| H]&te] Zf charcoal ©]5&9]
FoetAl ol Aol 7HHA FAEAE, ol
I A3 AAR 7 859 A charcoal ©]FEA 3t
HA g Ao B 4 9o F 4% A= HA
FEET APIHE dfste o KT Aoz A
Hoh(Fig. 19).

3 FAX 4$ Loperamide® Foid #F <]
3 2 Ao FH A5E 7Hst F Y charcoal
ol ES A, I 3 FAXFL-LL-
NR)ol A L-thZ2F(L-control) ¥ 48 3 FHX
T(L-Sham-NR)ell H]3te] W] charcoal ©|FE°]
F7retg oy fo4L Ut Fig. 20). 39 4
AFo] BAQ FLFY AFHE thd I EAAF
= o2 Hol EAAoZ §ol3 ghal £F & o}
Yl

F3 AAR 2 TAXNE vjws)] £ F$ FF(LL)
oA F3 JAHAFLL-NR-L)F F3F 73 Fx
AZ(L-LL-NR) 25 L-thZF(L-control)oll ¥
Ul charcoal °l&E°] FoatAl F7HetA
+3 AAAFLL-NR-L)I &2 3
(L-LL-NR)Ztell & & Aol7b YehA]
(Fig. 21), 998 (sham point) A= 3
(Sham-NR-L)# &% FAAZI-Sham-NR)¢] 7
W charcoal °]FEole #93 xol7l ¢lSlchFig.
22). °}2M4 LoperamideZ ¥ #HFo2 AHstd
e FEFl o dg 3 A5 AR, F
Az BT oA FesS AEAZHAH. 498
2 gz £33 diuEo F58e Fgoz A
+EA}E HASAY Agd FEEFE HEATE
EHE Ve S A 7 AjT =E dAMR 9 F
ARzl olFEY YuE Aole fle AoE H

N

N
o}

o

Do oo o

m g
[0
o

—_—

k

&2 o R
2 ¥0 3
X o X
[ U "I & U S

%

26

el

of & FAL iy NgEHE FF /AL AU
Aoz Aztdrt

An A AMA Y B 2 £ 8 AF
3 A3 A2E 718 ¥ LoperamideE F43 dF 9
W charcoal °l5ES #EINIEH, & AT
AR AAXNFLL-EAL)-L)IA o8 AFs A
% AAXF(Sham-EAL)-L)ol ¥3te] ) charcoal
olF&o] fYstAl St oy L-tj2F(L-control)
of Hsted guiddE Fole YUATHFg. 23). AT
AR AAAZL 2 v FY charcoal ©lFE
S YRR &5 AF5 AAASo] WA FL
FAE YA H E0E 9 XA &
3

o &

iV}

AFo A FAA Y A Loperamides Fo st
A9 I € ¥ AFg HAH AFE 7
T A charcoal ©1FES EAsG <, &5 AF
¥ A3 FAHAFL-LL-EAL)NA L-dlZ(L-control)
2 998 AFz dFP FAHAT(L-Sham-EAL))l
Bl3te] A charcoal ©]5E°] F&3tA Eol BT
3} v)s8tA FEHAHFig. 24). ol AF3 A3
TAX7F 82 A charcoal ©lFES F7MAH T
3B g Jenz ¥AQ AEF AspLedA =
AFg 250l AL FrostA E5A7|= Fgol
des AT F AUk

AEo A3 AHx] D TAXNE vuwd F$ g
LL)ESANA AFn A FHAT(L-LL-EAL))°]
AF A- AHASLL-EADL)-L| #l3te] 3
charcoal °|&&°] #93A =%(Fig. 25, 49
(sham point)oll A= AF3t A3 AAXF(Sham-
EAM)-L# AFs 13 FHAF(L-Sham-EA(L))
o] A charcoal °lFENE Fo3 Ao|7} AU
(Fig. 26). ©] 24 LoperamideZ 2% &% A3}
el AFI HAAFo] Gl sbad Bs A
AR BT FHAAM & S8 42F HEEXE
Bolpg 39 AFd HAHAFL FEF AsE
dutste AHRBRYE FLF AsE A5 oS
Hold 24§ 7pzlcka Azt

a7 A AAHA Y A4S 5 € 4989 27
g A3 AFE 7He F Loperamides F g 379
FW charcoal °]FES vl FAsH=H, FF 1
F3 HAA AAXNTLL-EAM-L)A L-g&T
(L-control) ¥ 498 173 A HAA X (Sham-
EAM)-L)e ¥|3te] W charcoal ©1&&°] #<3}
A =ob AT vixEA KA HUAKFig. 27). o

4



& #4 AFS 2 355 AHo] 839 FEd nAe 9%

. 439 o
T &% 253 dAAF o] LoperamideZ <13
o] 7l charcoal o] FEA3IE WA Ao2 F§2Y
o] &3 Aol WA FFANE dyste
T8 dFS WA AT & Uk

155 A3 FHX9 A9 Loperamided &
FFe T 4 Jodel uFy AY AFE 7
F W charcoal ¢1TES EAsIATE &L 1FH
43 FAAFHL-LL-EAMH)NA L-thZ2FHL-control)
ol

b
S

2 dod uFg HF FAHXF(L-Sham-EAH))l
U charcoal °]5E°] f8tAl 78t A
Hlsz8lA] 8185 Q1tHFig. 28). ©]3 Loperamide
He A% AsHgEldA 2 ngm Azt

o] AW charcoal °]T&S S/ AR
ol nFn Hio] WA FEENHE 253

44¢ dehitn 2 4 gt

=
o}

3}

ox
i
B8

1

°
= %
Lot

ol
)

1

[ o= { R 1]
lo

nF5 Y WA € FAAE vag 4 ¢
(LL) @94 %3 A3 FHALL-EAMH)-L)
5 Z

I ngu AR THAFL-LL-EAH) &5 L-d =z
T (L-control)oll ®]8ted A charcoal ©]F&©¢] #9
A Edoy FF uFn HA AAXA(LL-
EAMH)-LF 3= 153 Ad IHXZL-LL-
EA(H) olle 9% A7t $iRn(Fig. 29), U9
&(sham point)lA 1FH HF  AAX(Sham-
EAM)-L)# 153 A3 FAHAF(L-Sham-EA))
o] Zf charcoal olEEN = 93 2olrt YAt
(Fig. 30). °12X §3tel] gt 155 5L AA-H
FAHXA BT Fo% 37 vehla AHA A
gt

& JEATE At of= wFo

2 ASAA g1 BF vehde #Esdn 49E
oz 9 153 ASHGE

94 5o o 2 AREAE YE Aoz 4}

o]Z4 Loperamide® &€ ¥A
4o FeBel GFY FEATE WA, $AA
2% o] 35S HRAACn Y9 4 o
20 F25) ouse] FIY 4302 F25A
S8 BARAL A5Y FLES ABA)E 5AE

dehie ST & AT £F ARG FAAD
of Y guglE Aot gl AoE Bol §2
Fe Ay AzERE TR T dE Aoz
SRR

3 73, A% 2 27 99 AFE AN
Ag Aewe A2 vus ¥ 39 §F 2F% A

A AAXTOLL-EAM-LF 2 #3 AHAT
(LL-NR-L)2 L-tiZ=F(L-control)oll ®ldte] Zhi
charcoal o] &&o°| FtA Ehoy} & AFu 4
A AARNTLL-EAL)-L)2 98 Aol7l A,
g aFn A3 AAINZUL-FAH)-L)S &5 A
F3 A3 ANAFOLL-EAL)-L) H)8to £93}
A =dHFig. 31). §F 135 AAT) 743 L
olFES Holu I thgo] §F #3
F ATl M 2 o)FES BHAAN ATy

AR §% 4ATE 2 2F A E3 ¢
Bele &

£ #EAT AFS A=

al T
o gzt
$3el 43, AT L 2T ARAFE FAA

N ZZ(L-controloll ]38t A charcoal o]F&°
FostA =ton, g nFd AR FHAL
(L-LL-EA(D)2] 1 charcoal ©]5&°] &% &3
T AAZL-LL-NR) vlstd fofstA E=%ou
3 AFg Ad FHAFL-LL-EAL)F= f2
3 Aol7t HFig. 32). ¥ nFd ML, &
Mg AL, T AT A2 g2 0
qeu = 159 AATH 5 73
ok Apol7} BT, A e W
JEA7E o Fo g9r
A Aol MRS 9 o
ettty Aztgc

AATe] BAQ FEF AsHeol

-

ja!

r-u—

r
%

% o
do o fu &L oft
o
[0
b

o

e R
2L 4N Ho

i)

Hoofn
o
Ho

i x

)

oo
o

2}

=
)

3“0115
|
o ki mu rir

o Mo

1
1

L oof
oy os

P ol

<

Y

N

e

bt

N

5%

[

el

2L

“H

o

u

-

ML of
£ 3 du

2L

28 A3o|

olgel Ang

27



The Journal of Korean Acupuncture & Moxibustion Society Vol. 25.

No. 4. August 2008

o A= P Ar|RFe] ofFH G vAA &
of 3 ¢ AAe] hHAE AT F AT, HE
ol A$% A AHd A= o g /3, AFI
A L 239 AF o= HLE: Fo Fe&F 7
2745 YeERA %}rﬂ v&] HAe AEF At
Ao T fFANeZT AFLF Adtd dig
of v} & 7}9} iliﬁ:ﬂr% vehfiglen 53 n3g A
AN F¢ 48 LS YR ol s F1
= 3989 Eﬁﬁﬂr #ysto Az 2 4+ qlen
F5 e BEY Feo B3 B3 A9 Hed
Roz Aztd,
V. 4
2o dF 2, A% 2 2FF Qe AA

A R “Hﬂéﬂ«l AEEd nAe 9%E ¢
old7] fstd AF AFEF EHe Carbacholdt
Loperamide = z}ﬂ ;g_g_% X ]/\ E}]g} z]-OE zig].
B E FEd e 5o 73, AFs £ 1F
3 AAATE AAAG FAAZ 27 vpro] A3
&t A charcoald] ol FEE FTE5 S FAstH o

=3 22 485 20

L A4 9419 ALF BHelA §3 53, AF%

2 230 Ae FLEA) §o8 Bl AT,
2. Carbachol Fel2 3% 9719 FLFH 4

Hold &3 3, A7 2 153 WY AR,

A A 7
32 2% LTI Il Fod o] %A
o}

3. Loperamide F9& 4% 33 LT3
e &3 73, AFg 2 2539 A AHX
3 AS 253 AN FosA FEF
A stH ot

4. Loperamide §492 f23
e 3 73, AFg 2 o
o B¢ BT T"r«]’é}ﬂl FEE0

A
o
i i
12

—_—

ool A3t FFYY Aol VA PHQ
25 AoE d¥sAG ARse Aol glow,
8 2%% AW AT 6% TRYL FAY
A%

4> dm o

28

10.

11.

12.
13.

14.

15.

oA, £ER, A, $&3, . S4E
g o

 A5S, o|AHE o3 HE A
1) x

VI, Za2d

A WA AE5EE o8 Mg L AR
1999 1 7, 61, 68, 133-43, 17-180.

94, AugANFEGF. Ae 0 TEARD
TLEHH 1981 21, 39, 123, 176.
SEEEEN AR JRAKTEEE WE BRE.
A& . 2001 © 56-8, 323-5.

dF=. AFARIL AE 0 FED 1983 ¢
226-30, 304-6.

AT AAARY o]F I HE 1 M
2. 1993 : 14-7, 24-6.

Z}A o] 7JtEAAS] _3_%)\301
38 A]. 2000 5 17(2) -
3 AS 7\}7:17(1 £33, A%
o) FhEe) W 5l o1
&3], 1999 ; 16(3) : 214-20.

=
N
rlr
o

0

ol tF FFHAIZ
8t3}#]. 1998 ; 15(2) : 311-18.

LA, AR A, AL, frEE, AW
%‘701‘_ é—’é}i] AR Fog, Zx 9 A=
AlZtol 2% &% vAe 9% qEAT
8+3] %], 2006 ; 23(4) : 175-8.

a4, OARE, SAS fF&Z, ATl A7
4] Aol A WA A%EF vHe
9% FYAHBYETH A 2006 ; 2014)
924-8.

BE= BRE R
213-4, 367-8.

ol &3, HFIFE Mg A 19% : 147-51
AFQ 78N, AR 7‘4%‘:37\]'101 Spontaneously
Hypertensive Rat®] ¥ 23, HE7], 247
£¢] Nitric Oxide Synthase X174 ¥0] 0]

AR o, 1989 :

e 9% hEETerEx. 2001 ; 18(4) : 116-
2.

EAA, %WT olAlE, M=, A uF
A ol&Z, FH&H. WlEﬂ’SZ}J«l AFFA]
kol w}% 1-”#@ A AZBAEe] FAR gl
e 9% o7 A]. 1998 ; 15(2) ¢
17-28.

%7, 01733, s, MAAF] HEFF



F3ol g £3, AF% 2 3F% A7) A LT IAE IF

16.

17.

& dAsteE ot=dddA ZHe g AT
th33hel a3l x], 2004 ; 25(3) ¢ 67-77.

Li Y, Tougas G, Chiverton SG, Hunt RH.
The effect of acupuncture on gastrointestinal
function and disorders. Am J Gastroenterol.
1992 ; 87 : 1372-81.

Zhou L, Chey WY. Electric acupuncture
stimulation non-parietal cell secretion of the
stomach in dog. Life Sci. 1984 ; 34 : 2233-8.

18. Lux G, Hagel J, Backer P, Backer G, Vogl R,

19.

20.

21.

22.

Ruppin H, Domschke S, Domschke W.
Acupuncture inhibits vagal gastric acid
secretion stimulated by sham feeding in
healthy subjects. Gut. 1994 ; 35 @ 1026-9.
Charles F Lacy, Lora L Armstrong, Morton P
Goldman, Leonard L Lance, drug information
handbook. LEXI-COMP. 2006 : 265, 949-51.
Bolton TB. The depolarizing action of
acetylcholine or carbachol in intestinal
smooth muscle. J Physiol. 1972 ; 220(3) :
647-71.

saobstujstyols) tBatia. ok2d A
% EAEF AYAAL 2004 1 536,
Yagasaki O, Suzuki H, Sohji Y. Effects of
loperamide on acetylcholine and prostaglandin
release from isolated guinea pig ileum. Jpn J
Pharmacol. 1978 ; 28 : 873-82.

. Schiller LR, Santa Ana CA, Morawski SG,

Fordtran JS. Mechanism of the antidiarrheal
effect of loperamide. Gastroenterology. 1984 ;
86 @ 1475-80.

. Burleigh DE, D'Mello A. Neural and

pharmacological factors affecting motility of
the internal anal sphincter. Gastroenterology.

25. Reynolds IJ, Gould R],

1983 ; 84 : 405-17.

Snyder SH.
Loperamide : Blockade of calcium channels
as a mechanism for antidiarrheal effects. ]

Pharmacol Exp Ther. 1984 ; 231 : 628-32.

26. Theodorou V, Fioramonti J, Hacher T, Bueno

21.

2.

29.

30.

3L

32.

3.

L. Absorptive and motor components of the
antidiarrhoeal action of loperamide : An
invivo study in pigs. Gut. 1991 , 32 :
1355-99.

Read NW. Speculations on the role of motility
in the pathogenesis and treatment of
diartheoa. ] Gastroenterol suppl. 1983 ; 84 :
45-63.

Kachel G, Ruppin H, Hage ], Barina W,
Meinhardt M, Domschke W. Human
intestinal motor activity and transport : effects
of a synthetic opiate. Gastroenterology. 1986
;90 893

Kachur JF, Miller R], Field M. Control of
guinea pig intestinal electrolyte secretion by
a G-opiate receptor. Proc Natl Acad Sci
USA. 1980 ; 77 @ 2753-6.

A, wed AT FAG £ AFH
o HXle g B AFH AT ddate
& 3]=], 1997 ; 18(1) : 238-50.

A5E, ol AEAug | 2dte] WA Y
o 2 AT nAe dE dT
g fE =54, 1986 ; 5 1-12.

HEZ, &7, 4A. g8 FeT £ A4
Falo] v g3 AF3gh 1993 ; 3(D) -
133-47.

BER, st SR0E. o @ ARESBKR
jit. 1985 @ 1&5.

29





