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[Abstract]

The Effect of Low Frequency Electro—acupuncture at ST39 on Intestinal
Motility in Rats

Seo Jin Hong', Hyun Lee' and Jae Hui Kang"

'Department of Acupuncture & Moxibustion Medicine, College of oriental Medicine,
Daejeon University

Objectives : The aim of this study was to investigate the effect of low frequency electro—
acupuncture at ST39 on intestinal motility in rats.

Methods : Intestinal hypermotility and hypomotility in rats were induced by oral carbachol in—
gestion and loperamide injection. Rats were divided into seventeen experimental groups in—
cluding the normal and holder groups. The rats were induced with intestinal hypermotility and
hypomotility and divided into pre and post—treatment groups. | also carried out acupuncture
(needle retention) and low frequency electro—acupuncture at ST39 or the sham point. | fed
charcoal to rats after the treatment and calculated its distance travelled in the gastrointestinal
tract, which was compared by groups so as to determine which treatment was more effective
in increasing or decreasing intestinal motility.

Results :

1. In normal rats, low frequency electro—acupuncture at ST39 showed no significant effect on
intestinal motility.

2. Pre—treatment with acupuncture (needle retention) at ST39 on intestinal motility over—ac—
tivated with carbachol significantly decreased intestinal motility in rats.

3. Pre—treatment with low frequency electro—acupuncture at ST39 on intestinal motility over—
activated with carbachol significantly decreased intestinal motility in rats.

4. Pre—treatment with acupuncture (needle retention and low frequency electro—acupuncture)
at ST39 showed no significant effect on intestinal hypomotility in rats that was induced by
loperamide injection.

Conclusions : These results suggest that acupuncture (needle retention) and low frequency
electro—acupuncture at ST39 have preventive effects on intestinal hypermotility. Regardless
of the stimulation method, ST39 showed an effect on intestinal motility. Further study is required
to confirm other effects of ST39.
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= A= o] Aol gt Agoltt, f1ek ol 5hA L} 7]
E} F9|E it Eakd :rL i*\%% HATFE ZolE 5
= AU SHASE FAH LR g A AA|l= BA] it
2 A2z 3FA S SR AFat Aol A2l
)X G AHEY] Y5t rate] 250 Carbacol,
LoperamideE FoI3}e] &A1, Aol 238k & A%
o $AA| &2 Z}7} Lol 31A 01 e T
AR A3t AY charcoal ©]5 &2 &4 314
ot AaE At ofo] 1 AE H sk vl

552 Sprague—Dawley rat (A% 180+ 20 g) 653
o] £71& (FMELR Hlo| & F oK A, FH)olA] &
FHrol A2 22142 TE fAISH 1597 AEA 340
HZAZ F AATL7A] Bt TP A= G| i, A
AR S F0] Tadta Al FUsttt 2 A=
Adista FEAY g0l Fsto] AES 285kt

2) A & 717]
(Reagents and Instruments)

(1) Al2F(Reagents)(Table 1)

Table 1. Reagents

Reagent Name manufacturer Country
Ethyl ether Samchun Korea
Chacoal Chemical
Loperamide
Carbachol Sigma USA
Saline
Tween 80
(2) 717](Instruments)(Table 2)
Table 2. Instruments
Device name manufacturer Country
Scale Munhaw
. . Dong Bang Korea
Stainless still Acupuncture Co
Electric stimulator(PG—6) lto Co Japan




7ol A-SAZ = AF 2017]'111, 2 A 2Y ARE 7
AXZIT}, 7 ol tigt A X = ohZ} ZoHe|st MR-
Electro Acupuncture(EA(L)), #-d<*-Needle Reten—
tion with acupuncture(NR)).

1) B4 (Normal) : oH#& A2 %= 8}2] ¥l char—

coals ZTHFAg 7

2) T&dEL(Holder) @ &0 1587 143 &
charcoal& Z1FAg &

3) AABATHAZIN-ST39-EAL) : B4 rate]
31A3](ST39)oll -3 2 Hzo| AAA=E 1587
7¥et & charcoal Foigt o

(4) C—controli : Carbachol&

ofgt #

(5) L-controle : LoperamideE &
%o charcoalZ £t o

6) AYFAAAMAFZZE(Sham—EAL)-C) : 4<
H(sham point)9l 2 Hz] A= 1587 7138
I, ¥ & ZA] carbachol FT+FoI8t¥ oM,
155 30f| charcoalS £oi3t o

(1) A FIAAANFRZ(ST3I-NR-C) : 3HA S
(ST39)°ll A F 1587 sk, I3 & SA
carbachol ZAFE95}¢on 152359 char-
coal& Fofgt

@) A HIHAXFHST3I-EAL)-C) : 514
31(ST39)°ll 2 Hz®| AASS 16871 7t %}
A & ZA] carbachol& ATF+FEH 5150, 1555
o|| charcoal& £oIgt #

) YYEAAAAAASHHSham-EAL)-L) : 4
H(sham point)9l 2 Hz] A= 1587 7138t
3 9y & Z2] loperamideE E7E o500
15%-39] charcoal& FoI3t

(10) 3FA ] F-R A A A A 8FA(ST39-NR-L) : 8}
(ST39)°ll XV“ - -E— A e L AT e

Fojslgon 158

BAFSRAL 15%
%o charcoal& &

ZFEoslal 158

)

5
Al

o

ot iy

loperamide S
charcoal& —.—01 et
(11) 38 A AR X ASHL(STI9-EAL)-L) : 5174
3\(3139)°] 2 Hz®) AL 1587 7Heha, &
;g & ZA] loperamided H4FoIoHoH, 158

%o0| charcoald £oJ3t o

(12) ¥ 8 H W 54 X 32 2 (C-Sham-EA(L)) :
Carbachol& %43k, 49 &(sham point)
o 2 Hz9| AA=2 1527 71stglon, 3y &
ZA] charcoals £oIgt

(13) A FAFANFRIZ(C-ST39-NR) : Carba—
cholZ 7375013}, 544 3|(ST39)ofl A &
2 s on, B £ ZA] charcoal& _,_o:]
Elge

(14) A AR T A FHEHC-ST39-EA(L)) : Car-
bachol& 7 +5FoI8kaL, 5143 (ST39)ell 2 Hz9]
A 1587 7kl en, W3 £ ZA) char-
coal& Fofgh

(15) ¥ o ¥ A A F A 2] A 3} (L-Sham—-EA(L)) :
Loperamide € &H7F 3k, ¢ 9 & (sham
point)oll 2 Hz2| A=+ IS—E—J' 7Fstom,
HH 3 ZA] charcoals £o13 o

(16) 3tA 813+ A 2] A 8} (L-ST39-NR) : Lop—
eramides E7-Folst1L, 5143 (ST39)ol A3

, 94 & =4 charcoal&

A7) A AT A ASRHL-ST39-EA(L)) : Lop—
eramideE H7F 8L, A3 (ST39)l 2 Hz
o] APATE 1587 7hst o, w3 & FA]
charcoal< £4%t &

= A5 EL charcoalE £ 258 Fof 7j&E31H
charcoal?] °]5E& 545t tHScheme 1, 2).

15 min 15 min 25 min

Carbachol Chacoal Intestinal

Loperamide exiirpate

Scheme 1. Pre—treatment of NR or EA at ST39 or sham

— 15 min 25 min

Carbachol Chacoal Intestinal

Loperamide extirpate

Scheme 2. Post—treatment of NR or EA at ST39 or sham

2) FE H M=

710] 20 cm X 218 5 cm] YEF ofA Yol 4749] 7
& ol FHE ARsRon, YEEEY AXE 2T
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3 2AE AT = ) EE 53T stainless steel
At $2(0.25 %10 mm, Dong Bang Acupuncture Co,
Korea) 02 ETF&WH| &Fdto] AP FEY 45 T4
(0ol A A3 (ST39) &85 Fste] AxsH4lrt.
23] ol oF 2~3 mm7t H=F 513t Y& E(sham
point)E AAFTEY H5 EFA FHstAoh NR
(needle retention with acupuncture, )2 =
1A 3] -85 Ee oo AR &, 7 HE A}
S¢lo] 1581 FAE AT AFat -2 2 HzollA &<t
° 2 I FOlE = =2 amplitudeS 22314 15
2 ARATE 7heklt). A-ASE 7] fiste] A
FEEY S AlA(ST4D -85 0.5 %1 em?e] H=
£ F3% & A3 2 27| (PG-6, Suzuki iryoki,
Japan)9] ¥ & 5 F|A|(ST41) -390l F244
Y=o o2 3 =5 AFstaLA} sh= 81A3I(ST39)
£ YoE A o ol AZsksT.

3) A= M|

Carbachol(Sigma, USA)-2 A F+E 0|85t 1
mg/ml 2 HFTH A4 A= 900 uloll 1 mg/ml 2= 3]4E
carbachol &% 100 W& 4o AFF =4 1 m¢#(0.5
mg/kg) Z4TFoI5kT

Loperamide(Sigma, USA)+= 0.05 % tween 80(Sigma,
USA)°] H7He A2 a5 o83t 1 mg/ml 2 =Tt
A A Q4 400 wloll loperamide £ 100 WS 4]o1 A
AAFEANA 0.5 meR(0.5 mg/kg) BAFABHAT,

Charcoal2 A 24184 100 m¢)| charcoal 5 mg2 4
JX(5 % charcoal) 0.5 m(# ZF-FA5FATt,

Table 3. Effects of low frequency electro—acupunc—
ture at ST39 on intestinal motility of rat in normal state

Group Charcoal travel rate (%)
Normal 49.480+5.513
Holder 50.934+8.084
N-ST39—EA(L) 49.502+4.193

SD rats were treated with low frequency (2 Hz) electro—acupuncture
(EA) at left ST39 for 15 min, and the charcoal meal was adminis—
tered. The animals were sacrificed 25 min after the charcoal meal
administration. And the intestinal motility was determined by cal—
culating the percentage of travel length of charcoal to total length
of intestine. Data were expressed as mean=+SD (n=06).

Normal : normal SD rat.

Holder : restrained in the holder.

N-ST39-EA(L): treated with low frequency (2 Hz) EA at left ST39
for 15 min.
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5 % charcoalZ 0.5 m(¥ ZAFLEos}, 258 Zof
etherE o]t} AAEES vhFstaL 7iEste] = 2
Z3H4), 1Y R St~ AR, o] HRIEF
Ao (total length of intestine) 2 AAFS}IL, charcoal
o] fRHZHE o]53t A (travel length of charcoal)

2 Arsto] wE ehgl,

Charcoal ~travel length of charcoal
travel rate (%) ~ total length of intestine

x 100

M
B Ao 4 Aak= SPSS SAIZE13(14.0 KO)
= ARESt] EAsIG o, AR Bet + REHAE U
EFUiRith Kruskal-Wallis testS AREsho] 4% & 71
27+] 7l B = Mann—Whitney U testS AR5}
A= 95 % o1 H(p<0.05)% f §-9J/do] lrkar Hket,
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A FEHA rat) 2] Aol 2 Hzo] A5at A=}
=& & % A charcoal °15ES S4% 23 A4
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Fig. 1. Effects of low frequency electro—acupuncture
at ST39 on intestinal motility of rat in normal state

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

Normal : normal SD rat.

Holder : restrained in the holder.

N-ST39-EA(L) : treated with low frequency (2 Hz) EA at left
ST39 for 15 min.



. &%= Carbachol?| BAT1EAHT} ratll
2230 O0|xX|= osor
Carbachol& £t C—control-2] A charcoal ©]
FES S 2 AT 2 FEARE9 charcoal ©|
=53} v w3 o §-9J51A 27451t Table 4, Fig, 2).

Table 4. Effects of carbachol on intestinal motility of
rat

Group Charcoal travel rate (%)
Normal 49.480+5.513
Holder 50.934+8,084
C—Control 67.786%7.119

SD rats were orally administered with carbachol (0.5 mg/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 travel
length of charcoal to total length of intestine. Data were expressed
as mean=SD (n=6).

Normal : normal SD rat.

Holder : restrained in the holder.

C—Control: administered with carbachol (0.5 mg/kg).

100

a0

=

60

|
H

40

Charcoal travel rate (%)

20

Nurlmal Hu\:ier C-Colrrtrol
Fig. 2. Effect of carbachol on intestinal motility of rat

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

Normal : normal SD rat.

Holder : restrained in the holder.

C—Control : administered with carbachol (0.5 mg/kg).
*: p<0.01 compared to normal group.

t: p<0.01 compared to holder group.

3. 2k= Loperamide?| SZE07} rate
230 0xl= g

LoperamideE £43}t L-control#-2] A charcoal
olFES ST AH AT ¥ FEHEL char-

coal o5& v uf {25} ZHASHATHTable 5,
Fig. 3).

Table 5. Effect of loperamide on intestinal motility of
rat

Group Charcoal travel rate (%)
Normal 49.480+5,513
Holder 50.934+8.084
L—Control 33.845+4.457

SD rats were subcutaneously injected with loperamide(0.5 mg/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 travel length of charcoal to total length of intestine. Data were
expressed as mean+SD (n=6).

Normal: normal SD rat.

Holder: restrained in the holder.

—Control: injected with loperamide (0.5 mg/kg).

— B0
£
2
-
L = t
[
+*
2 40
=
]
s e
o
a.
[}
=
o 20
o T T T
Mormal Holder L-Control

Fig. 3. Effect of loperamide on intestinal motility of rat

Data were expressed as mean=SD (n=6).
Normal : normal SD rat.

Holder : restrained in the holder.

—Control : injected with loperamide (0.5 mg/kg).
*: p<0.01 compared to normal group.

T: p<0.01 compared to holder group.
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17481 XM=} Z4E0] carbacholof| 2lsH
ATIE rate| F=2S0ll Olxl= S

s
ol ol

oFE Carbachol& Z1Fo8te] rate] A-&5< 37l
A7), OFE0] Fof A = 3o 1A AFat AR
< 7Fskal Y charcoal 015 &2 Ha} §-7F A E
2519 ctHTable 6, Fig. 4~6).

Table 6. Effects of low frequency electro—acupunc—
ture at ST39 on intestinal motility over—activated with
carbachol in rat

Group Charcoal travel rate (%)
Holder 50.934+8.084
C—control 67.786+7.119
ST39-NR-C 43.604+5.964
C—ST39-NR 64.873+10.743
Sham—-EA(L)-C 55.957+7.939
ST39-EA(L)-C 44.462+3.182
C-Sham—EA(L) 66.912+9.906
C-ST39-EA(L) 62.482+11.34

SD rats were acupunctured at left ST39 or sham point and elec—
trically stimulated at 2 Hz for 15 min. Carbachol (0.5 mg/kg) was
orally administered to activate the intestinal motility. The animals
were sacrificed 25 min after the charcoal meal administration.
And the intestinal motility was determined by calculating the per—
centage of travel length of charcoal to total length of intestine.
Data were expressed as mean+SD (n=6).

Holder : restrained in the holder.

C—Control : administered with carbachol (0.5 mg/kg).

ST39-NR-C : treated with NR at left ST39 and carbachol (0.5 mg/
kg).

C—-ST39-NR : treated with carbachol (0.5 mg/kg) and NR at left
ST39.

Sham-EA(L)-C : treated with 2 Hz EA at sham point and carbachol

(0.5 mg/kg).

ST39-EA(L)-C : treated with 2 Hz EA at left ST39 and carbachol
(0.5 mg/kg).

C—Sham—EA(L) : treated with carbachol (0.5 mg/kg) and 2 Hz EA
at sham point.

C-ST39-EA(L) : treated with carbachol (0.5 mg/kg) and 2 Hz EA at
left ST39.

14 http://dx.doi.org/10.13045/acupunct.2016002
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Holder C-Control Sham-EA(L)-C  ST38-MR-C  STIS-EA(L)-C

Fig. 4. Effect of pre—treatment of EA(L) at ST39 on
intestinal motility over—activated with carbachol in rat

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

Holder : restrained in the holder.

C—Control : administered with carbachol (0.5 mg/kg).
Sham-EA(L)-C : treated with 2 Hz EA at sham point and carbachol
(0.5 mg/kg).

ST39-NR-C : treated with NR at left ST39 and carbachol (0.5 mg/
ko).

ST39-EA(L)-C : treated with 2 Hz EA at left ST39 and carbachol
(0.5 mg/kg).

*: p<0.01 compared to holder group.

t: p<0.01.

¥: p<0.05 compared to C—control group.

§: p<0.05 compared to Sham—EA(L)-C group.
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=1
1

e
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|
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o
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Charcoal trave rate (%)
5
1
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=}
1

T T T T T
Haldzr C-Control  C-Sham-EA(L) C-ST39-NR  C-ST39-EA(L)

Fig. 5. Effect of post-treatment of EA(L) at ST39 on
intestinal motility over—activated with carbachol in rat

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

Holder : restrained in the holder.

C—Control : administered with carbachol (0.5 mg/kg).
C—Sham—EA(L) : treated with carbachol (0.5 mg/kg) and 2 Hz EA
at sham point.

C-ST39-NR : treated with carbachol (0.5 mg/kg) and NR at left
ST39.

C-ST39-EA(L) : treated with carbachol (0.5 mg/kg) and 2 Hz EA
at left ST39.

*: p<0.01.

T: p<0.05 compared to holder group.
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80—

60—
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40+

Charcoal travel rate (%)

20

T T T T
Holder C-Control C-ST39-EA[L) ST39-EA(L)-C

Fig. 6. Effects of pre—treatment and post-treatment
of EA(L) at ST39 on intestinal motility over—activated
with carbachol in rat

Data were expressed as mean+3D (n=6).

Holder : restrained in the holder.

C—Control : administered with carbachol (0.5 mg/kg).
C-ST39-EA(L) : treated with carbachol (0.5 mg/kg) and 2 Hz EA
at left ST39.

ST39-EA(L)-C : treated with 2 Hz EA at left ST39 and carbachol
(0.5 mg/kg).

*: p<0.01 compared to holder group.

t: p<0.01 compared to C—control group.

#: p<0.05 compared to C-ST39-EA(L) group.

1) HXX|

Carbachol F¢] 29| rat®] stA s8]0 A5=u} A3A=
< 7¥skal AU charcoal o' 5ES &SI Sham-
EA(L)-C<, ST39-NR-Ct, FAX|Z|?] ST39-EA(L)—-
Ca 25 C—controlw ¥ Bl we wfjo v]ateo] Ay
charcoal °]§E°] Fo3tA A5ttt ESE ST39-
NR-C+ 3 ST39-EA@ML)-C+ 9 charcoal | 5&2
Sham-EAL)-C-2t Hw e off &JstA Zastsict
(Fig. 4).

2) EXX|

Carbachol o] £l rat9] 37 5jof AFut Y=
< 7}8t2 A charcoal 0] FES A% C-
Sham-EA(L)7-& C—controla ¥} vE7HA| 2 &2
3} Blw 8w A charcoal °15-&°| 425 F715}
Hort C-ST39-NREI C-ST39-EAL)T2] AUl
charcoal ol &2 FE&H 2T} B0 d of 52442 ¢l
%itt. C—controlol H]ejA = C-Sham-EA(L)Z, C-
ST39-NR+, C-ST39-EA(L)F 25 U charcoal ©|
SEA #9492 9lSithFig. 5).

3) TXMX[Qt FXX| H|L

3173 A5t W AA=-E carbachol Fo] Hofl x|gt
T, AR ST39-EA(L)-C3F T4 2] 7¢] C-ST39-
EAL)2 FU| charcoal o552 H|w3t 23} HAA 2|+
9l ST39-EA(L)-C2] A charcoal ©5-E0°] 34|
¢ C-ST39-EAL)Z2 v w g uff {-0J51A H4sh3d
thFig. 6).

5. 517481 MFmt 20| loperamidedl
Olsh XMstEl rate| E2S0| 0|X|l= Fat

oFE LoperamideE B7FARHY ratd] A< 9
AXZ)1L, 2] T A Ei= Fof| FAT] AFut AR}
=°] B charcoal °]F &l PX|= FFs TSI
(Table 7, Fig. 7~9).

Table 7. Effects of low frequency electro—acupunc—
ture at ST39 on intestinal motility suppressed with
loperamide in rat.

Group Charcoal travel rate (%)
Holder 50.934+8.084
L—control 33.845+4.457
ST39-NR-L 30.330+4.799
L-ST39-NR 26.283+9.531
Sham—-EA(L)-L 21.070£3.085
ST39-EA(L)-L 32.581+9.459
—-Sham—EA(L) 24.979+6.883

L-ST39-EA(L) 36.638+12.012

SD rats were acupunctured at left ST39 or sham point and elec—
trically stimulated at 2 Hz for 15 min. Loperamide (0.5 mg/kg) was
subcutaneously injected to suppress the intestinal motility. The
animals were sacrificed 25 min after the charcoal meal adminis—
tration. And the intestinal motility was determined by calculating
the percentage of travel length of charcoal to total length of intes—
tine. Data were expressed as mean+SD (n=6).

Holder : restrained in the holder.

—Control : injected with loperamide (0.5 mg/kg).

ST39-NR-L : treated with NR at left ST39 and loperamide (0.5 mg/
k).

-ST39-NR : treated with loperamide (0.5 mg/kg) and NR at left
ST39.

Sham-EA(L)-L : treated with 2 Hz EA at sham point and lop—
eramide (0.5 mg/kg).

ST39-EA(L)-L : treated with 2 Hz EA at left ST39 and loperamide
(0.5 mg/kg).

=Sham-EA(L) : treated with loperamide (0.5 mg/kg) and 2 Hz EA
at sham point.

—-ST39-EA(L): treated with loperamide (0.5 mg/kg) and 2 Hz EA at
left ST39.
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Fig. 7. Effect of pre—treatment of EA(L) at ST39 on in—
testinal motility suppressed with loperamide in rat

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

Holder : restrained in the holder.

L—Control : injected with loperamide (0.5 mg/kg).
Sham—EA(L)-L : treated with 2 Hz EA at sham point and lop—
eramide (0.5 mg/kg).

ST39-NR-L : treated with NR at left ST39 and loperamide (0.5 mg/
ko).

ST39-EA(L-L : treated with 2 Hz EA at left ST39 and lop—
eramide (0.5 mg/kg).

*: p<0.01.

: p<0.05 compared to holder group.

#: p<0.05 compared to L—control group.

§: p<0.05 compared to Sham—-EA(L)-L group.
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Fig. 8. Effect of post—treatment of EA(L) at ST39 on
intestinal motility suppressed with loperamide in rat

Data were expressed as mean+3SD (n=6).

Holder : restrained in the holder.

L—Control : injected with loperamide (0.5 mg/kg).

L=Sham-EA(L) : treated with loperamide (0.5 mg/kg) and 2 Hz EA
at sham point.

-ST39-N\R : treated with loperamide (0.5 mg/kg) and NR at left
ST39.

-ST39-EA(L) : treated with loperamide (0.5 mg/kg) and 2 Hz EA
at left ST39.

*: p<0.01.

t: p<0.05 compared to holder group.

#: p<0.05 compared to L—control group.
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Fig. 9. Effects of pre—treatment and post-treatment
of EA(L) at ST39 on intestinal motility suppressed
with loperamide in rat

Data were expressed as mean+3SD (n=6).

Holder : restrained in the holder.

—Control : injected with loperamide (0.5 mg/kg).

ST39-EA(L)-L : treated with 2 Hz EA at left ST39 and loperamide
(0.5mg/kg).

L-ST39-EA(L) : treated with loperamide (0.5 mg/kg) and 2 Hz EA
at left ST39.

*: p<0.05 compared to holder group.
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EA(L)-La+& L-controlid} B| 238} & of & char—
coal o] 5 E€°] B FAsth. ST39-NR-L 2}
ST39-EA(L)-L7*2 AUl charcoal °]%5E2 L-con—
trolw ¥} W] w e uf £-0/4d-& §idct ¥ ST39-NR-L
3} ST39-EA(L)-L72 AW charcoal ©] &2
Sham-EAL)-Lw- 2t v e off §9JstA F7tekict
(Fig. 7).

2) EXX|

Loperamide §o] 30| rat®] A3 of A2} 432}
=< 7F8taL AW charcoal °l &S WA L-
Sham-EAL)#< L—control# 3} v w3 & wf AUy
charcoal °'5&°] B 7HA3tth L-ST39-NR#9
U charcoal 0|5 &ES FE R H|wd of -5}
A 7489 24 L-controlw ¥} H| w8 ff -5-91492 ¢l
o}, L-ST39-EA(L)#& F&th 2wt} vl w e uff gh4s)
doy oL ¢gle L-controla, L-Sham-
EA(L), L-ST39-NR ¥} H|w e uff F7Fshou
o2 ¢lithFig. 8).



3) TXMX[Qt XX H|L

3173] A5} AYAS loperamide Fof Ao| A7
g T (ST39-FAML)-L)T Fof A A F(L-ST39-
EAL)9] B charcoal ©15&2 Hlws}¢lt}, L-ST39-
EA(L)¥} ST39-EAL)-L+-2] ZW charcoal o5 &S
Bl ugk A3} o2 YISIThFig. 9).
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loperamideE Fo{ste] 252 37l A e E
et & Y charcoal 015 &S WA ES A H}T}

FAT Azt AR O 2 SEAF S HRAE AT 1
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1A 3] A5 AFut A= o] A rate] AW A
250l nlAlE S AHE 23t 1A ASHEY A
Tt ARZA 794482 §ilthTable 3, Fig. 1).
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Loperamide $¢17} rat®] ZU A5l vlA= 9
S ATE A AT 2 FEHRFAA Y U
charcoal °]5E2 §94& 32 L-controlol A2
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