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O BHTZ v FORBES
H3E3E#TF Ty hoEEB LI UER D%
feEd %R L, 4 @ a) (&% phase O Frflks
. b) BEhZTholERERL TS, ZEHEH

haselll

] p|—|
phase I phasell
309 [ = b

S S W
aﬂg[ m l‘k “N ,

4

Time Interval, 1 hour

Fed State
Feeding

Y ,

H3. ERT>vy rOZEENELUREROERES
ERATERE, TR REHOEEENERT.

i
Time Interval, 1 hour

ZE [ I T I ZE R HSRIRE S T (IMC) ASE HAYIZ

TENDHH, MARICE IMC R L, FRAIMES L 7z



BliasREY 245 1 33—43 (1999) 37

a) BphaseD GRS

600 mfaniSD
n=10
500
400 |
©
EBOO
200~
100
0 T
phase 1 phase II phase I

b) &phase®DLh=

Ly mean+SD
n=10
50

404 I
® 304
20|
10
0

T
phase 1 phase I phase I

4. a) MC HA & )LD phase OFFIFMIB LKD) & phase DL

a) RARAFIIUES

aog|

Neostigmine, 0.1 mg/kg I.P.

b

0 1

2 0

MmemmeummmumMMmumuﬂuwmmlﬂummﬂ

3%[MM_MAM&LLLMML

b) 7 rOEVES

Time Interval 1 hour

] il T T

0

Atropine,1mg/kg I.P.

aﬂudwmmmmunmlujﬁum umuthlﬂthﬂﬁmﬂ
5 5

F5. BHTSv bOZRRMZEMESICHT ZRAOHR

Time Interval, 1 hour

LB A AFS I 2 0.0ng/keZ BIERTE 592 LIMCIEER L, A HBI TR0 2 £ % B I0REE T i O IURE

2k L. Ok 3 ~ 4 BRI R L 72

TE) 7hov> 1ng/keZl@HENIEEST 5L, 8 1LREICHAZDIMCIZHEL,

iz IMC AEHIMICHE L TH D, phasell @
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LB EERIT100Hz D MR £ 17 D SRIEE L O PR T A RRI R 2kl s, 2o
TAEEF S MR L, *FAF VI HRE5HOEB{LEBUT B0 TH /2,
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9. 1% ~ERAL /=A%, phasell [339.8+£11.6%
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PLEDRERIEEA~OBBBRIF T, IHEKO
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—75 T, phasell @&HAMEIML /= Z &3, HIIC
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V. £ 8B
HLEBERERITH T 2HERBE ORI
WIEFENTHASZEbh->TE0, BHEBLAL
BERICIH IR TSI b e e, FENIC
IHEFAINTORNOREFRTH S, B THIH
{LEESIZB T 2 RKBIMMZ R Wi fRRES T D
5L, FIZIHBEESICETAOMRBREIIIEAL
H B ITIN,
BHEHICEAL T, MEET Sy MZBWTHERHA
DOE > FHlH (Satos ) 5 WITNEE~ DS
¥ (Sato 57) BWTNOLTREMKEENTLTH
EE G L (EPIRKIEER), B0 >
FRlE R EMEEN L CEERZRET S (K

B ARIIAGEY) 2SI LA £ 100
5™ Sato” 5 ERBOERZA AW, FiEH

WS DA ERB OB R ERET L, BEA O
WMEFREAEER 2 {EEL, TORISIZARHEE

CHEERLEETHORMERIETHD Z E2H
HLTWwa, —7%, BEESHEL TWE, Sato
5% IIRE T T v bERY, BEAOY > Tl
ARG R L TN EB 2 I L, BB~
E 2 FRIEARCESRENT L TREET S I L%
BELTWSE, Zhs0—EOWER, BBLU
N DEE D E 2 OFEERIMIZE - T, B
AL TRHEIZELT S Z 2L TWBA,
B - RFEOBEIZAL R EFBOICHETT
HI2i3, FiREREOPBEBRA UL 0B
B IREEIZ BT D, IR OERBOBRZL
ARBEND. FITAMETRETHELIZ, <
7 ADBRICMBIZIER Uz poRail & O A
L. TOZERBNTORERERZEZEICHATIHO
HRIZIDOVTHRHLE. JZTRLNCDHHRE
MR RICERNT ERET I RIZES L, BEE
A TUED D WIEIHI L2 IREE2ERL, Sl
BOHBRIZOVWTRIF L. B2 EBEHO
IARBNREZ SEICBIZE T 5720125 v h &R,
transducer Z H{LEREmIZBENICHREL, W
{LENEHOEBEIHTEZ k<, LrdE#
TCTEREMIIZA N AEHA5 T &< HLE
N EREH kAR A ERbHbE TS SGFT
I K D EE = BrEaiciesk L 7.

€

(1) RREBARDOBERERE 2 FRIR & L /o485
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BANTOREDOEEINDIEEEEEIZ, 8Bl
OB DWTRF L.

T ERMRERIERAT 4 BEOERE Y
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AR5 L, TOHRIZOWTHRAL. Bz
REWET ZFAAF T I K> TBEERD
BEIEEZN, 7O (GIESRRE LD
ik THEEINMF ZNE. £, LERIE
(GZRRFRLIEN) RE T, AERBLIEEDS
NP> bODETRES N, SRR Z FR
THIERT7Y > TRIBEERIIABICHHE N
fo. TS O#ELD, ZEBNTORKORE AR
Bt AfEEE LA ERTHW - HEL, &340
ERAZBEICRMLTBD, ZEEEHLFTS
SATEYRFETHASEEbLN.

— RIS R FIIIE, A R D R O ME TR
BEERDEVIZE>TEOMENRLD I L0, T
i L 72 IRBE T ISR, ME X - REETI3R
HERNZIER L, EEzFHEREICE T2 2 &0
BAIZH SN T WS, ZITAMZETIE, B
RBEMT2ERZAWNT S Z EI2K D IBEE
BEES S WEIHRI SN ZIREIZ T R EH,
AT O RIZOWTHRITL /=

TORE, #W- 2B ThdFRARAFI 2
N2 L B B AR R L o Tl U - B E
BhEMFHIL, 7 hOY 2k 2 EIE2 R T
XoMiflEhBEESHZ2REELL £ IE
T 7N T K DATREAPFERHIT K 0 M E N
EEHICRIB RIS Ao ThbbxAd
AF 2 AR BT & o TRIZS MR A EE X h e
AR R I IR S N RBE TR, B - Rl
Wiz E 0 WS RE IS 2 &2k D, K
MR &2 0, T ORE, HEETHH S
bDOEEALNS. Fh, 7hOaEBEEREIZES
TR X 0, AR DRI TT
HELU/ZREETIE, 8- RAEBRIC K D 2RI
flEndZ ElTkD, RIZZRHREN &R D BT
EEEEEINEEEASNDS. —F, TERT
U AR HRZIE, TR 7 2 EHEO AR R
AR AEER TH - KA & 23RO
HERRE<HEHNZh/-bO EHERINS. L
LE V& - RFFIHNT D NGEES L TAS
B E AL, TOTLERETIEIHNIC, £k
KRR TR ER 3 2 Mt 0 FEfE A
EHIH5IEMNERNICEHEZ N, K",
H™ 537w b ORIz & D 2R
O CHEREFEAEINL, BEESH S = h
LEHELTNDS., ZOZ EidEE~OREM3E

RHEESNICEEN L EEERT T L2 RTH
DOTHY, FEFTHEERFERZHFIZHOT
HB.

(2) strain gauge force transducer I & &5
IRARTEHR OB IEEIEE & Ui iiiEE, BEE
DM THIFENERIC K LB EREZ MRS
bOD, FEMZIBE OIHNEEBET D 2 L8
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Experimental Study of the Effect of Acupuncture and

Moxibustion Stimulation on the Intestinal Motility

Masahiro Iwa

Department of Clinical Acupuncture and Moxibustion,
Meiji University of Oriental Medicine

Summary :

[Purpose]

To study the effects of acupuncture and moxibustion on intestinal motility, we evaluated the distance
of intra-intestinalmovement of a carbon solution injected into the stomach of a mouse. Moreover, to
study the effects of electrical acupuncture and electrical stimulation on intestinal motility,we employed
the strain gauge force transducer method to record the gastrointestinal motility of rats continuously
under physiological conditions.

[Materials and Methods]

The first experiment; Five-week-old male ddY mice weighing between 20 and 30g were used.

To investigate the effects of acupuncture and moxibustion on accelerated or suppressed intestinal
motility, several drugs which act on the sympathetic nervous system (epinephrine) or the parasympathetic
nervous system (neostigmin and atropine) were used. All the mice were administered carbon solution
(0.3ml) directly into the stomach through a metal feeding tube. In the untreated controlgroup, mice
were left in the cage there after. In the stimulation group, mice were stimulated by acupuncture or
moxibustion, then left in the cage. The stimulation was performed at a point approximately 5mm
laterally from the center of the abdomen. Twenty minutes after stimulation, the mice were sacrificed
by cervical dislocation. After removing the small intestine, the distance ofintraintestinal movement of
a carbon solution and the total length of the small intestine were measured. The second experiment:
Male Wistar rats weighing between 250 and 300g were used. Strain gauge(SG) force transducers were
sutured onto the serosal surface of the jejunum (20cm distal to theligament of Treitz). One week
after SG implantation, jejunal motility were recorded. We investigated the effects of drugs acting on
the autonomic nervous function, electrical stimulation and electrical acupuncture on jejunal motility.

[Result and Discussion]

In the first experiment, intestinal motility accelerated by neostigmin was reduced significantly by hoth
acupuncture and moxibustion, while the reduction of intestinal motility by atropine was accelerated si
gnificantly. However, after reduction of motility by epinephrine, there was no remarkable change in
motility after either acupuncture or moxibustion treatment.

These findings suggest that the effects of acupuncture and moxibustion may be mediated by the
sympathetic nervous system and show a biphasic effect on intestinal motility.

In the second experiment, the following results were obtained. Firstly, IMC (interdigestive myoelectric
complex) was diminished following administration of neostigmin, and irregular contractions were
recorded for about 3 hours. Secondly, jejunal motility disappeared following administration of atropine.
Thirdly, electrical stimulation to the abdomen caused the same reaction as neostigmin administration,
and irregular contractions continued for 5 hours after abdominal stimulation. Fourthly, the frequency
of IMC increased during 1 to 3 hours after electrical acupuncture to the hind limbs.

These findings showed that intestinal motility can be accelerated for several hours by electrical
stimulation to the abdomen or electrical acupuncture to the hind limbs.
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