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electro-acupuncture,

ST41, loperamide Objectives : The purpose of this study was to compare the effect of acpuncture and electro-acupunc-

ture of low(EA(L)) and high(EA(H)) frequency at Haegye(ST41) on intestinal hypomotility induced
with loperamide in rats.

Methods : We made suppressed state of intestinal motility with loperamide in rats and carried out
needle retention acupuncture, low frequency electro-acupuncture and high frequency electro-acupunc-
ture at ST41 in rats devided into pre-treatment group and post-treatment group. We fed charcoal to
them after the treatment and measured the travel rate of charcoal in the gastrointestinal track to ana-
lyze which treatment is more effective in state of intestinal hypomotility.

Results : None of acupuncture, EA(L) and EA(H) at ST41 had significant influences on intestinal
motility of rat in normal state. Needle retention at ST41 did not significantly increase intestinal motili-
ty suppressed with loperamide in rats. Pre-treatment of EA(L) and EA(H) at ST41 significantly
increased intestinal motility suppressed with loperamide in rats. Post-treatment of EA(L) and EA(H)
at ST41 did not have significant influences on intestinal motility of rat in normal state.

Conclusions : These results suggest that treatment of EA(L) and EA(H) at ST41 may be effective on
gastric disorders such as intestinal hypomotility and its effect had more prevention than cure. Further
study is necessary to know more effects of ST41 and electro-acupuncture of low and high frequency.
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ture; EA)w-2 loperamide & A x|5}A] ¢FaL 2 A|(ST41)
F+= H|E9](sham point)oll §3 F= A A=S 158
7t 7ket 3 charcoal & 74+5¢] 31%ict. L-Controlw
R

loperamide & A *|3}al 1583 charcoal &

Skt

3 2 AR AA 2| (pre-treatment groups)->
e 25 =5 videfo] A 3 73, A5 A {lo-
w frequency electro-acupuncture; EA(L)} ¥ 11523}
7% thigh frequency electro-acupuncture; EA (H)}
1587 Akl ] 3 ZA] loperamide & A #5152
™, 158-%¢] charcoal-& 74501 3ticHScheme 1).

3 2 A FH A (post-treatment groups)> HA]
loperamide S A5}, fif#gh E= v Pl A7) &
3, Agat A3 9 n3a - 1587 AAs o,
9k & =] charcoal & :,L_,_oq 5} cHScheme 2).

HE A¥5ES charcoalS Folatil LA 258 59
7W&3te] charcoal 9] O]%Eé‘ 2lsHltHScheme 1,
Scheme 2).
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5 1537} 72 skt A5k A3 2Hz o
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Loperamide(Sigma, USA)= 0.05% tween 80(Sig-
ma, USA)°| H7He AeA A5 o83t 1mg/ml= =
%t o] loperamide £ 100wl A8 2] A194= 400ulo
Aol AdsEoNA 0.5me8] E4FFAL sH3Ict
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g o]sgt Ao](travel length of charcoal)E <15+

R ekl

travel length of charcoal

Travel rate(%) = x100

total length of intestine
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SO, AR HS-2 Scheffe s testE
A 2] HetH|a 5 = o
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wste] A1F = 95%°1/Hp<0.05)d o
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3] O] fipgs 2 v e)o] 93, AFu}
nZal A2 2L 7)EE 5 AR charcoal94 Ol EES
453 tHTable 4, Fig.1-4).
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7 8 19 figgh 2 uld ol H-3 A= = Ff char-
coal®] ol 5E= 75Tt s 7-3-(N-ST41-NR)

ol 5] Al charcoal °l'5&2 &t ZwH(holder) % H

F9] F3T(N-Sham-NR)®|| Hl3to] {25k Zpo]7F §19)

o} (Fig. 1).
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2) A%t 413

A 3 2] s 2 IRl A ARG Fat
744 charcoal OIE—gQ Z7gotsAet. firgh At A3
7 {N-ST41-EL(L)} oA -4t 2 (holder) 2 HIE ]
Aeut Xd%h}{N—Sham—EA(L)}’ of Hlgte] A char-
coal °]5&°] =oH o4 sllth(Fig. 2).

3) a5 A
8 S F 9 figgh B uIE o] a5t % = 7kt
% Bl charcoal @] o552 SHSIAT fifgh L5k A
A {N-ST41-EL(H} ollA w29} 25k A3t {N-
Sham-EA (H)} o]l H|5}Fe] 4} charcoal 9] ©5E°] -9
sHA 71k H(Fig. 3).
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4) 3, AFat 9 aat A3 v

24 8 FY siAlel §3, Mgt 9 uFat M-S
< 7F’t & AW charcoal 9] o5& BTt s
$TN-ST41-NR) 2 fith A5t A7 N-ST41-
ELL)}, fi#gs 11520} A3 {N-ST41-EL(H)} ol A 7
charcoal®] ol5&of= FoI7t 2ol 7} §lItHFig. 4).

2. Loperamide E0{7} rato| A2=0] O|x|= gt
A4t (normal)d}t &t 2 (holder)2] W char-

coal ol &&= IRt 2bol7} YERLA] ettt lop-
eramideS £7 o3t L-t| 2 (L-control)? A
552 At (normal) ¥ &t 2 (hold-

charcoal °|5&
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er)°l| B|sto] f2)5HA] A4k tH(Table 3, Fig. 5).

3. s AR 2 A
250 0|Xl= F&
ol-gsto] 2 9] FF A
9 g elel f

7Fet & A
R“i‘:}(Table4 Fig. 6-16).

0| loperamideol 2leH XateE! =

Loperamide=
1, loperamide & Xd E% Sof| figgh
A, A A= 9 o A==

charcoal®] ol 55 5%

fiEsh = HWH"“ 3 A== 71t $ loperamide &
Lot 3] o] A charcoal ©1'5 52 STt fiigs
3 AAAE(ST41-NR-L)olIA L-tiZ&(L-control)
2 B89 §-3 A A|H(Sham-NR-L)oj v]ate] 2l
charcoal &&= F3F Apo|7t yetbA] Fgket
(Fig. 6).
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Loperamide & Foi3F 3l 79 fifgh X vlE il 73
A= 71et 5 Y charcoal ©15 &2 S5t Mgk
3 FAAFH(L-ST41-NR)IA] L-ti2(L-control)
4 8E9] 53 SAHAZH(L-Sham-NR)ol| H]|5lo] &
charcoal ol &&= F%F Apo|7t yYetbA] ket
(Fig. 7).
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firgs T3 A== ARG FH(ST41-NR-L)2 54 %]
3t 7(L-ST41-NR)2] A charcoal ©|5E& H w5}
o g A FAREHL-ST41-NR)OIA fifgs 73 A
A Z]5H(ST41-NR-L)ll ®Iste] W charcoal ©l5E©|
Fout fo4d-2 ISitHFig. 8).

4) A1k AR HAA A

fEzy 2 Hdelo] AFa A A= 7kkE % lop-
eramides F13F 2 9] 4 charcoal o5& ¥
SEleh fifgs ATt A3 AAXTE{ST41-EA(L)-L} ol
Al L-th=<H(L-control) & BIE Q] A|5=u} A3 AR 2]+
{Sham-EA (L)-L} ©ll H|g}o] AU charcoal ©l&E°]
oJstA| F7FskATHFig. 9).

5) A5t A% FHA

Loperamide £ o3t 9 79 fifgh = Bl ¢l A+
1} A3 A= 7k & A charcoal ©l5 &< 57938
o}, figgn Aat A AR {L-ST41-EA(L)} oll4] L-
= (L-control) & BIES] AT AR FAX|FHL-
Sham-EA(L)} ol Blst] AW charcoal o sE°l= 72
gk 2pol7t 1A cH(Fig. 10).

6) A5k A3 AAA] W SA4 2] vl
fiign Ao Y A52 AAARE H{ST41-EA(L)-
L} 7 3223k {L-ST41-EA(L)} 2] A charcoal ©]
FE— skt g ATak A AA AT {L-ST41-
EAL) oA fig A15=at A3 $22]H{ST41-EA(L)-
L}l vl3ked Zl charcoal ©5&©°] F-olsHA 71513
H(Fig. 11).
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&

eramide & FoIgt 3159 A charcoal ©]5ES Bl
ykstleh. g ALt M3 AAR]E{ST41-EA(H)-
L} ol A+= L-ti &+ (L-control) & H|E ] 1153w} A A
A&+ {Sham-EA(H)-L} ol ®]ste] AW charcoal &

E°l frolsHl S7Isk 3 thFig. 12).

arEut A FA A
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o} A3 A=-E- 718 & A charcoal ©l5E2 S451%

o} fipgs It AR SRR TH{L-ST41- EA(H) oA L-
fZ(L-control) ¥ H|EY 5wt MR x{x]—?

Sham-EA(H)} o]l H]ato] % ‘41 charcoal °]5Eol=
O3k Zpo) 7} gl odek(Fig. 13

EA(H)-L} 3 fig#gh 15ad3d TXM
EA(H)} oAl & charcoal ©lsE=
RATHFig. 14).

{L-ST41-
Fofat xpol7}

10) 83, A9} 27 9 1Ra 43 MAA WL
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FEol= FoRt Zol 7tk (Flg. 15).
1) 53, Ak A3 9 n3a) 43 S22 4] Hla
Loperamide & F{gF & F 9] siAlo {3, AFat A
2 9 v AR A= 7HE $ AW charcoal ©'5 &
%% 5 $AXHL-ST41-NR) 2 fiF
A X T-{L-ST41-EA(L)}, fi#h 115}
-ST41-EA(H)} ollA] A charcoal ©]
o= 723k 2bol 7} ¢l2iek(Fig. 16).
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Q&) YR L8] X F Ao 2 228 o] A =2 o
Algh= AAEIE UER | oBHA| 9} AR 21-g-0] 8l

AL AJAF ARG ARHE 71 o,

2 A= 2 Fofl loperamideS Fofsto] B2l
5o AT AdElolAl figs R HIE Y £, A
Zu} AA p2ub MAxlo] ojF 9JFRS n]2 x| Lolr
71§13t Aojet, A5 F=E vlwshy] fisl & FolA
g% 9] charcoal2 Fofsto] 99| fm it shette o
o] shHRl FERTAIE F o) Sfal charcoal o]

o] 53t dolE ME-a= UEhHITE E3F oA e} %
B S 9ol AR e X = Lro] fiof e
& X} = Al3skT

3] FHolA loperamideE Foste] 7
&5 As} Aol A AR AtolA o] T
A B AT WY SR e T
A, S Kl et AR AR 7 XPTL fro

HA ARl s ol A fiRgs Aol sl
= dobr] Qlaf fiigs L HIE el F3 Xﬂ
—Zrﬁjr L —J_-,-'Zl'" Zﬂx‘ A== shleh SR, fifgs 2
2 AFat A3 A= wollA W charcoal
1554 e 4@ HI7E Ao fifgs et M3 A=
ol HE] 3a AR A= ol H|ste] A
charcoal o]5&°] -ol5tA w=Skth(Fig. 3). =3t H4
3l F9 figghell -3, At W a1t AR =S 71t
5z charcoal @] o5& HWlHS u {23t 2}
A= o]zt A= n|Ro] FRlojuk AR A=

7 "o
AARHLE SIS HEE UL T 8
2

Loperamide &
coal O|EBL AAFL W & glRFo| vl
45kt o] AL loperamide oo
A7 fEsel PA FLTYAE 4FHO
S-S & 4= UUck(Table 5, Fig. 5).
Loperamideo]] 2J3}] Aa}H A5 fitgh 73, A+
9 3t Ao] nlAE AR XX, FAXE 7
H3lo] {.\:}E%E%E}(Table 6, Fig. 6-16),

R A A9, g 0 HEe 9 AT 7
Fs loperamide— EoJ3l 3] o] MY charcoal o=
FS VAL M HA AAAZAN L2 o
H| Q] 93 A x| o] H]ste] A charcoal o]5-E0]
ol 2fo]7} ehLA] ekstek(Fig. 6).

(o]
o

i=
i
do o
e

of

¢

2] 3242 0] AL loperamide S Foi3t 3] 7] fig
Zn g 1| oo &2 x2S 7}3F T A charcoal ©]%
o S5 s A SAATIME Lt
9] 02 Fxx|to] v|5ke] A charcoal o]%
OJgt Zpo) 7k yebA] ok3kek(Fig. 7).

27 t'r;zm—é u]ﬂé}oﬂ& HH ﬁr’é@’ﬁ A
U] ekorrh(Fig. 8) Olibﬂ loperamldei e A
Q1 A5 At Aol g 0 AT A9} 5
A7) B FofRt ol fle2 BRI 4= AU

AFah A% A A iy 9wl At
de

A7 A=+L 715 3 loperamide S FoJ3t 3] F o] A
charcoal °|5&2 eIt Mgy AFa A3 AA

2|7l A L-tj 2 +(L-control) 2 v]& 9] #]3Eu} A3
Azt H]5to] A charcoal ol FE&°] 25t &
7¥stoi(Fig. 9) fitgs #1532k A3 AR 2] &p=o] B2l
&5 AskE FootAl Ak 2H8o] Sl el

T Ak

A AR T2 0] < loperamide S Fol3h 3
ol g W B ol Ak A A= 71 & %
charcoal °|FE5 SISt g AT 13 54

Aol A L-th2at 9 H[E ] AFut Az 3427
H|5lod 2| charcoal o]5-Eo] -F2J3t 2po]7} glof(Fig.
10) figs A=k A3 42 Ap=o] Aoz e &
& AspdEel ke = PIAA £ o 4 Sl
Act.

At AR ARz eF SAXE vkl o fFgs
At AR A7 gto] Al A3 | x|wtof| H]she]
A charcoal o]FE°] FosHA =k (Fig. 11) o]=2
# loperamide = U -5 AsHdefolA AT}
AR figgholl 7Hsd 739 FA| He} AR Z] o) A
FrofotAl Ae-wol S7HERR, fiFghe] ATt AYA=

£rd

© A3k FLEL BBAYIE g T Ao
§ SRl AU 288 At g

M A2 A 0| A figs 2 vl ele] sk

AA AL 718 & Loperamide S Foigt 3] F o] #+
W charcoal ©o]5-&2 v Izbstgct #gn 13=at A
A AN AR Loz 9@ wE9] nFsh A A%
Aol H|gto] A charcoal ol-sE°] F2J5HA =of
At vlszst A A = Aek(Fig. 12). o= A a5
1} A A x| Z=o] loperamide & 13t 3] 2] Ah
charcoal 0|58 A3l= W3t Ao =2 A E e 1Fa}t




sHAl R&l MO0l loperamideZ XMstE &l F|o| 20 0jX= & 83
A AAX ATl WA HLF ANS ok d ol B HLE At ekl
olg AR vl Bele 4 ool

Tah A% $AA9] A9, loperamide® Fofat 8 4. FLF Ak Aol s A%} 9 nFu A
0] figs 9 WAl I A 4SS AR A FARE Fasel Fie R vA gkt
charcoal o|5&2& 433t} oA aL7a X 54

Aol A L-dhz2at 2 wge] 5t A3 S| wol ool Aufoll A figgh 3, AFut A, Tk 1Y
ulste] A charcoal o582l folgt xfol7t glolct A= AGE S AeEolu ebeol ofsl Ashe A2
(Fig. 13). figgh 5ot A7 $42) A=o] Hoz §  Foll &= vAA ot figghol dieh AFut 3l a5
2 A5 A el ol Hrke FR2 nAA e o 3 A AHA = ool o7t As AAE A
T U3, Ue ALR AbmET

Tk A AR FAXE vl g 1t
A AAXLANN s DFT DY FAXZR
charcoal o} 580 £9kor} Sol3t 2ol g13ichFig VI. 20235
14).

Wgmel §7, AT 9 A AGe ARNE 1 olskel, A, AN, YRR A
A9ure A= ulmal A 7ke] golgt Aol glgla QISP 2000 ; 55, 205.
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acoa emica ) . Dong Bang Korea

Stainless still
; Acupuncture Co

Loperamide
Carbachol .

. Sigma USA ;
Saline Electric Ito Co Japan

Tween 80

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
1 L-Sham-EAI(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

e

15min 15min

Scheme 1. Pre-treatment of NR or EA at sham or ST41.

Loperamide Charcoal

Intestinal
extirpate

NR or EA

p——— 15min ———+——— 25Min ——

Intestinal
extirpate

Scheme 2. Post-treatment of NR or EA at sham or ST41.
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Table 4. Effects of NR (needle retention), Low Frequency
Electro-Acupunctur{EA(L)} and High Frequency .
Electro-Acupuncture{EA(H] at ST41 on Intestinal 50

" . = 1 T
Motility of Rat in Normal State. £%0 L .
240
N
Group Travel rate (%) Eao
0
0
Normal 49.480 £ 5.513 Normal Halder N-Sham-EA(H)  N-ST41-EA(H)
Holder 50.934 + 8.084

Figure 3. Effect of EA(H) at ST41 on intestinal motility of

rat in normal state.
N-Sham-NR 20220 £ 2.334 *. P<0.05 by one-way ANOVA

N-ST41-NR 52.522 £ 4.221
N-Sham-EA(L) 46.268 + 3.163
N-ST41-EA(L) 56.219 £ 5.164
N-Sham-EA(H) 39.904 + 5.683
N-ST41-EA(H) 51.668 + 5.806
70
e I z : L
a0
E' 30
Ea
10
1]
Normal N-ST41-NR N-ST41-EA{L} N-STH1-EA(H)
Figure 4. Effect of NR, EA(L) and EA(H) at ST41 on intesti-
nal motility of rat in normal state.
0
60 =
i I [ r
0
230
c20
10
o Table 5. Effect of loperamide on intestinal motility of rat.
Normal Holder N-Sham-NR N-ST41-NR
Figure 1. Effect of NR at ST41 on intestinal motility of rat 6 Travel (%]
in normal state. roup G S
Normal 49.480 = 5.513
Holder 50.934 £ 8.084
L-Control 33.842 = 4.457
70
60 ; T I ® I - :
#50 T = P
340 %w I 1
g @
330 i 1
Ez0 ém
10
0 0

Hormal Holder N-Sham-EA{L) N-ST41-EA(L) Naonmal Holder L-Control

Figure 2. Effect of EA(L) at ST41 on intestinal motility of

Figure 5. Effect of loperamide on intestinal motility of rat
rat in normal state.

*: P<0.01 by one-way ANOVA
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Table 6. Effects of Pre-treatment or Post-treatment of -
NR (needle retention), Low Frequency Electro- © tt
Acupuncture{EA(L)} and High Frequency Elec- =5 L [ [
tro-Acupunctur {EA(H]} at ST41 on Intestinal S -
Motility Suppressed with Loperamide in Rat e
’_10
0
Group Travel rate (%) Normal L~Cantrol 5T41-R- L-5T41-E
Normal 49.480 + 5.513 Figure 8. Effect of pre-treatment and post-treatment of
NR at ST41 on intestinal motility suppressed
Holder 50.934 + 8.084 with loperamide in rat
L-control 33.845 + 4.457 T 1 7:P=<0.001 by t-test
Sham-NR-L 28.71 £ 7.26
ST41-NR-L 41.638 = 12.485
ze d S xRk L
L-Sham-NR 34.911 + 12.798 o tH %T
L-ST41-NR 47.151 + 9.992 g ! .
2 40 —
Sham-EA(L)-L 21.07 + 3.085 % . 1
= 20 L
ST41-EA(L)-L 51.4 £ 10.176
10
L-Sham-EA(L) 24.979 £ 7.695 o
Normal L-Control Sham-EA(L)-L  ST41-EA{L)-L
L-ST41-EA(L) 31.03 + 7.266
Figure 9. Effect of pre-treatment of EA(L) at ST41 on
Sham-EA(H)-L 23.541 + 8.653 intestinal motility suppressed with loperamide
ST41-EA(H)-L 53.172 +10.652 In rat
T 1 1:P<0.001 by t-test
L-Sham-EA(H) 18.692 + .617 *: P<0.05, ***: P<0.001 by one-way ANOVA
L-ST41-EA(H) 39.217 £ 16.816
& — 60 %
50 T ?m
Fia i T
gm I ;m T
220 I EE'O
%20 0
- ]
10 Normal L-Control L-BhamEA(L) L-8T41-EA(L)
’ Norrral L-Control Sham-NR-L STH-NR-L

Figure 6. Effect of pre-treatment of NR at ST41 on intesti-
nal motility suppressed with loperamide in rat

T 1 7:P<0.001 by t-test

60 —m
=50 L |
g 40 T
530
Ew
10
0
Normal L-Contral L-Sham-NR L-ST41-0MR

Figure 7. Effect of post-treatment of NR at ST41 on
intestinal motility suppressed with loperamide

in rat

T 1 T:P<0.001 by t-test

Figure 10. Effect of post-treatment of EA[L) at ST41 on

intestinal motility suppressed with loperamide
in rat

T T 1T:P<0.001 by t-test

1t

Hormal L-Control ST41-EAIL-L L-ST41-EAlL)

Figure 11. Effect of pre-treatment and post-treatment of

EA(L) at ST41 on intestinal motility suppressed
with loperamide in rat
T 1 T:P<0.001 by t-test
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Travel rate (%)
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MNeormal L-Cental Sham-EAH)-L STA1-EAH)-L

Figure 12. Effect of pre-treatment of EA(H) at ST41 on

intestinal motility suppressed with loperamide
in rat

T T 1T:P<0.001 by t-test
**. P<0.01, ***: P<0.001 by one-way ANOVA

Tt

60 |
" I I
=40
= T
Ex
®
g
s
0

=

Normal L-Control L-Sham-EA(H) L-ST41-EA(H)

Figure 13. Effect of post-treatment of EA(H) at ST41 on

intestinal motility suppressed with loperamide
in rat

T 1 t:P<0.001 by t-test

1t

g 8 3
—

=
[
—
—

Travel rate (%3
g8
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o

Normal L=Contral STAEAMH)-L L-ST41-EAH)

Figure 14. Effect of pre-treatment and post-treatment of
EA(H) at ST41 on intestinal motility suppressed
with loperamide in rat

T 1 T:P<0.001 by t-test

Travel rate (%}
g agsgd

s B

il

Hormal L-Contrel STA-NR-L STA-EALL

STAEAMH)L

Figure 15. Effect of pre-treatment of NR, EA(L) and EA(H)
at ST41 on intestinal motility suppressed with
loperamide in rat

T 1 T:P<0.001 by t-test

tt
L

w50

240
g

530

=2
2

10

0

Normal L-Conlrol L-ST41-NR

L-5T41-EA(L) L-5T41-EA(H)

Figure 16. Effect of post-treatment of NR, EA(L) and
EA(H) at ST41 on intestinal motility suppressed
with loperamide in rat
T T 1T:P<0.001 by t-test




