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Combination Effects of Zusanli(ST36) Electroacupuncture and Manual Acupuncture of
other Acupoints on Gastric Vagal Nerve Activity and Pyloric Valve Function in Patients
with Functional Dyspepsia.

Yoo-seung Kim, Sang-hyub Yoon
3rd Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

ABSTRACT

Objectives : The aim of this study was to investigate changes of gastric vagal nerve activity and pyloric valve function
after execution of combination treatments of both electroacupuncture at Zusanli(ST36) and manual acupuncture at other

acupoints in patient with functional dyspepsia.

Methods : Bowel sounds of 49 patients (18 male, 31 female) were recorded and their % of bowel sound (%BS) and ratio
of dominant frequency (DF) were analyzed. Postprandial %BS was used to indicate the gastric vagal activity after eating.
Ratio of postprandial/fasting dominant frequency was used to present the degree of pyloric valve function. According to values
of %BS and DF ratio, each patient was classified into normal or abnormal ({6 %BS. hypoactivity: <1 DF ratio, dysfunction)
group. For 2 weeks, patients received a treatment consisting of both electroacupuncture stimulation at Zusanli (ST36) and
acupuncture at other meridian points. Variation of parameters shifting normal to abnormal or abnormal to normal was

observed, and total cure rate was calculated.

Results : Total cure rate of %BS was 16%. and that of DF was 37%. Patients who improved to normal value from
abnormal or aggravated to abnormal level showed both significant difference in both vagal nerve hypoactivity and pyloric valve

dysfunction, respectively.

Conclusions : Analysis of bowel sound might be useful to evaluate both gastric vagal nerve activity and pyloric valve
function. Combination effects of Zusanli (ST36) electroacupuncture and manual acupuncture of other acupoints showed a
bidirectional effect in which their activity and function were in general improved, sometimes from aggravated to abnormal level.

Key words : Electroacupuncture, Zusanli, Bowel Sound, Vagus nerve, Pyloric valve, Functional Dyspepsia.

CAAAAL FAE ARA FUET F70F 1WA
7Asegd I M
TEL: 02-958-9142 FAX: 02-958-9136
E-mail: sandrock8 @nate.com

7154 A3Eek22 Rome criteria Mo w24
AF Auh 27] Wk Aleks Aok 2t
24, FEL Fel s o4 Fbeta, AR
A7 Y 1R AN elelg Fe) 713 Q)



TS aaEYE BXel ¢ 0lFNY B ¥ 925 oS0 o3t 222 A U Y N3e 27 55
o] ARA &g ) AR, o] Aol gt %BSt DFS] A% 9l vAR Fole xAEIAH
HT AT BaE 94 o4 ‘H" 332, - il frol @ A4S A97]el Baste vleld.
A#Ee] Rzt WA, AU 24§44
228l Fol ol Ao wWejAe] el AstEn, ke 4 Il #g A Kk
o A& AASA AT o 2H] FEE 2
s A2 ARYS GG, 1. A
Lol L Rk =Helehs Ede] Sl= 20079 19 1938 200749 129 309744 00
A el dApAel Azpdezs Ao G¥S gag pagedy as7Mstel 7154 23}
7Axg Aotk A Ag 2= HIH 4HY Bepzow °J 3 37 9He YAtos -3]_0:!\:]_
A4 B AT ok A BEN AR 1T, oA Sl 3
o FEEET A N 4K WPLOERL B ae gy womq
[ Tt M N = ! = e I o) A } AR RS 3A, 3 QUAA Artel
=2 sle AWTAR B ERRERY] ARE A WGE o)A} Ao gedT =4, A YR
A ao) A Amse Awd AAAA of zgoe) glov A, ok St 2y 54
o] AT gL AVH A& A W2o] ot Aew seld E o Tx Asoasl
A7 9 £EEE R Aol 917) P9 AFgel 991350 2zt Bixbe] Eol=
s Akl st FelE gl Hhe Boj o] 2o] AT},
Aes AR AFEFAM dofrhs AANE
A B4 ERAACR B8 4 ol 53 A4 2 bt i
of o3 AL FA2 A wALA AR, DA A
ZAE AT F ALl 2 ]ﬁ}h H]&(% of Bowel (1) A A
Sound, %BS)el o] Aol ALl v FAA mjel & 1A, 7Ale] k= E=HE 3HzE 30
Nee] B4E AT 4 311 Aeel Foe £7H ARA71(IT0. PG-6. 4&) 5 ol%}oﬁ A=3t
(Dominant Frequency, DF)& 53t $] f5-e ook, AAAZLY AT A7} E2S HE 17
A5 et AS Als|EtEe] AAE & 5 olE = AxA2e) 12z sl 27‘7} Wel A&E
283 7o o1t
53 FEE 715 9 e # A= DEE:
4 2ok, 922 A Durles Sonographe ﬂ Wt WM. LR PR TR 2SR KRl
shof A= e, Al Tvbsh el 4] A A RH 3087t AEHAS 28], stainless
SEBH fa ex)e] 7] £H oeL W] o} steel, dia 0.25mm, length 40mm)°.E f3A=5
A g A7 o FAA 43 et oF 31\:]..
B9 H3e] Azel FEHE AAATH A4 ) € of
5 7158 AL ok Ead vf gl E]—O_}:C)i $ s (43929 QU A code
2AA A EEE AA 5 IYAA HK228:) & A& 2&%6}04 100cc 33)/day %%
A9 mFAARAE D fFER 75l vAE 3 o] 7] dEHAOo T Eojaeloh

& ol s o FAE slal A4 4d
24 AT oz IR A5 FeAE

622



Table 1. Contents of Pyungwi-San

Herb Scientific Name Dose(g)

2t Atractylodis Rhizoma 8¢

B KR Citri Pericarpium 5g

= b Magnoliae Cortex g

S Glycyrrhizae Radix 28

Total Amount 19¢

2) §1 vFAA g4 2 TR 75 A

A w84 H 9 2R e ASE
A5kl HriE Y u|FAA AL % of
Bowel Sound(%BS)Z, $lH-5% 7152 FFIe
H]-&(DF ratio) = e gl

A0 7152 2431 oFzE o] T el Al
AlEgon, 3= test meal(EAE 24, 452 A
Z 2N, 29 F2 180ml, 480Kcal) & HE A7k
9= o}elo S F 319l L, motion artifactE Z o]
7] $13te] £ e $£A44, el A, Fxs A
3& % e s 4xE vE FE Bk
oh A Hes AR 22 108 Ad o, A
A 1583 1087 2FAAE AFT £ 408 59
A A= 9l

A9 7152 AR 71ES-120(Jac Instrument,

Van Nuys, CA, USA)E $= slE-Ho)| R3FA]7)
2, AA719 analogue signals YAHIAAAE =
3 dAE  337](Voice of VTR, Voice it
Worldwide, Inc: sampling 8000Hz) & ®ujzl &,
IBM computerel#]  EnteroTach bowel sound
analysis software(ver 4.0 Western Researchs,
Tuscon, AZ, USA)el &Js A Azt FolA %
o] AAFE BE(% of bowel sound), A2
FZ354(Dominant Frequency, Hz)E F3}ed,
%BSE= Al5e] zkog DEW3lE A E/A1A 9 v
2 Jepideh AFE %BSE 6%vIRHEA A
&), DF vl &o] 172 (75 7L°H s Ao 3
dom 7 Fo Az A & wst= Wilcoxon
signed rank testZ oS AABAT 5T

<+ 25 0.050]3t= skt
3) Age Al
(1) A& §4# AX Az 237k PUAA

lﬂﬂ%4

vk Hrl= TR o R o] F
AT EFA4AH ‘LL g2 el A2 A
gato] A S 21F %BS, DF B £2] 7]F) uie}
272 AR aAEe 2 WA TR 2F
7t AA F wpzsbA] 7)1l whet AAA AT
S AT el Ao A vAde] HEE £
AFstal .

Aol gt A F 7] WFe] A Hrhe
A A 74 2 100%%5 712 (1A= 200%7F

H)o® shof, AA F 7 oA AAdelA v
oz uAAlAM Aoz oFee A vE
< AT AT A 3 TR
ol sd At nlEelA ALl ot3E o] ¥
AREow ofFd A ulEd AolE A2
2 AAsae.

(3) A4 9 Aoz W] Jsid e
A2 A frel A el H7kE A

. #% R

1. 0|FAE g4xst 2 o FEF 7Isaofof cf

5t X2 &=

Ag3E 9 T 15 Ad M o A Y
epgon wFAA AL A2® FES
16%2, $ F-23% 7164 3T%= Jebsoh

n| 417 A4S ukedste %BS7E A% Aol ¥]
AAbol e 169 oﬂﬂ A2 F 6% ole] Ao
zﬁfﬂ b= 69 (37.5%) 0122, THE 6% w9t
AU W}% 109 (62.5%) o1 %A=, A=) A
%BS7F AAol W 33%elA 1ol g A}
$A 8 AL 267 (78.8%) 1S3 6% w)ut
Hoiz] WA E ofstEl A % 7
(21.2%) ] Qe+

< o & 1> rulo
hu mlru —lo{'

ol ¢

623



7|5 A5tERE siRlel 9| 0|FAZY BN 9 925 J|so tiEt B8 MAD Aok HE X3 23 55
9] $EBH 7)g uledgl= DFH|Eo] A A A B A Foll IR A
1€ 9A Zsle wAAF 149 FollA 10%(71.4%) 2 $AAUR A= 239 (65.7%) 019l 2, v 129
2 o)A AA 3AE B, 47 (28.6%)> 1 (34.4%)- 1958 wiA A} A2 otslE] Siok(Fig
H2 54 =k ubE A A b go] 1o]4bo¢l 1.
%BS

116 100%

109
(71.4%)

Abnormal 43

147 >l (26.6%)

64

100%  before 2 weslks after 100% before 2 weeks after

Fig. 1. Cure rate of realated with normal and abnormal variations of %BS and DF ratio between before
and after treatment.
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Fig. 2. Changes of improvement or aggravation
in %BS and DF ratio after treatment.

Data is mean=S.D.
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