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ABSTRACT
Objectives:Theaimofthisstudywastoevaluatethetherapeuticeffectofacupunctureandherbalmedicineinpatients

whohadhypoactivityofthegastricvagusnerveandpyloricvalvedisturbancesimultaneouslywithfunctiondyspepsiaby

bowelsoundsanalysis.

Methods:Bowelsoundsof10patients(male1,female9)wererecordedandtheir% ofbowelsound(%BS)andratioof
dominantfrequency(DF)wereanalyzedbeforeandaftertreatment.Hypoactivityofthegastricvagusnervewasconsideredif
% BSwas<6%,andpyloricvalvedisturbancewasacceptedifDFratio(e.g.,postprandialDF/fastingDF)was<1.
ElectroacupunctureatZusanli(ST36,3Hz,30minutes)andmanualacupunctureatothermeridianpointswereapplieddaily

for2weeks.Herbalmedicine,Pyengwi-san,wasadministeredtoallpatients(100cc,3times/day).

Results:DFratiosignificantlyincreasedfrom 0.93±0.06to1.06±0.04aftertreatmentfor2weeks(p=0.005).9of10
patientswereimprovedtoDFratio>1.%BSalsoincreasedfrom2.97±1.17% to4.49±4.27%,notsignificantly.3patientsshowed

aremarkableelevation,andtheir%BSreached>6% ofnormalvalue.

Conclusions:CombinedeffectofelectroacupunctureatZusanli(ST36),manualacupuncture,andPyengwi-sanwasshown
effectiveintheimprovementofpyloricvalvedisturbancemorethanhypoactivityofgastricvagusnerveonpatientswith

functionaldyspepsia.

Keywords:Electroacupuncture,Zusanli(ST35),BowelSound,Vagusnerve,Pyloricvalve,FunctionalDyspepsia.

Ⅰ.緖 論

Functionaldyspepsiaisafunctionalsyndrome,

whichisdiagnosedintheabsenceofunderlying

organicdiseasethatreadilyexplainsthesymptoms
1
.
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Therehavebeenmanyorientalmedicalstudies

includingetiology,differentialdiagnosis,andtreatments

aboutit.Especiallytherapeuticeffectofherbal

medicineoracupunctureintheclinicalstudieswas

reportedrespectively2-4.Butrealpracticeinclinical

fieldhaspreferedthesetherapiesasaform of

combination,becausetheirsynergeticeffectwas

expectedintreatingthisdisease.

Wereportedrecentlythatacombinedtherapy

containingelectricalstimulationofZusanli(ST36),

manualacupunctureatothermeridianpoints,and

Pyengwisanproducedthebidirectionaleffecton

the vagus nerve activity and pyloric valve

function in patientswith functionaldyspepsia
5
.

Theirvagusnerve activity and pyloricvalve

functionweregenerallyimproved,butsometimes

aggravatedfrom normaltoabnormallevel.Thus,

forfurtherclarifyingitseffecton them,itis

needed to investigate selectively patients who

complicatedhypoactivityofgastricvagusnerve

andpyloricvalvedisturbancesimultaneously.

Thepurposeofpresentstudywastoconfirm

whichofgastricvagalactivityandpyloricvalve

functionisbetterinthetherapeuticeffect.

Ⅱ.Methods

1.Subjects

10patientswithbothhypoactivityofgastric

vagusnerveand pyloric valvedisturbancein

analysisofbowelsoundswerechoosedthrough

chart-review among49patientsdiagnosed and

treatedwithfunctionaldyspepsiaattheOriental

Gastroenterology Clinic at the ○○University

OrientalMedicalHospitalfrom 1/1,2007to9/30,

2008.Patientswerepredominantlyfemale(1male

and 9 female),and mean age ofthem was

40.7±18.0years.

Allofthesubjectshadnoevidenceoforganic

disease(includingendoscopyfindings)thatcould

explain the symptoms,no evidence that the

dyspepticsymptom waseasedafterdefecationor

wasrelatedwithachangeintheconsistenceof

thestool,andnohistoryofothermedicationand

abdominalsurgery.

2.Method

1)Treatment

(1)Electroacupuncture

Everyday both Zusanli(ST36) points were

stimulatedtwicebyelectroacupunctureapparatus

(ITO,PG-6,Japan)at1p.m.and7p.m.for2

weeks(3Hz,30minutes).Stimulationintensitywas

1.2timesofthepainthresholdintheacupoints.

(2)ManualAcupuncture

Lingdao(HT4),Shenmen(HT7),Sangwan(CV13),

Zhongwan(CV12),Xiawan(CV10),Zusanli(ST36),

andTaichong(LR3)weremanuallystimulatedby

acupuncture needle(Haeng Lim Seo Won Acu

Needle Co.,stainless steel,diameter 0.25mm,

length40mm)for30minutesat9:30.

(3)HerbalMedicine

OnepackofPyengwisan(codenumberHK228

on theprescribing book ofKyungheeoriental

medicalcenter) was boiled with water and

administeredtoallpatientsforgeneraldigestives

(100cc,3 times/day).Thecomposition ofthe

prescriptionisdescribedinTable1.
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Herb DrugName ScientificName Dose(g)

蒼 朮 AtractylodisRhizoma AtractylodesjaponicaKoidzumi 8g

陳 皮 CitriPericarpium CitrusnobilisMakino 5g

厚 朴 MagnoliaeCortex MagnoliaofficinalisREHD.EtWILS 4g

甘 草 GlycyrrhizaeRadix GlycyrrhizauralensisFISCH 2g

TotalAmount 19g

Table1.ContentsofPyengwisan

2)MeasurementofGastricVagalActivityand

PyloricValveFunction

Activity ofgastricvagusnerveand pyloric

valvefunctionwereassessedbyanalyzingbowel

sounds.Activity ofgastric vagus nerve was

expressedasPercentageofBowelSound(%BS),

pyloricvalvefunction asDominantFrequency

(DF,Hz)ratio(eg,postprandialDF/fastingDF).

Recodingofbowelsoundswasdoneinaquiet

andslightlydarkroom,andpatientslaysupine

exceptwhentheyeatatestmeal(twopiecesof

toast,twobroiledeggs,andorangejuice180ml,

total480Kcal),To reduce a motion artifact,

patientswascautionednottomoveunnecessarily,

talk,breathdeeply,andsleep.

Bowelsoundswererecordedfrom thepatient

whohadfastedovernight.Fastingsampleof15

minutesandpostprandialsampleof40minutes

aftereatingatestmealfor10minuteswere

obtained.

Bowelsoundswererecordedandanalyzedby

followingprocedures.ElectricstethoscopeES-120

(Jac Instrument,Van Nuys,CA,USA) was

attached to right lower quadrant abdomen.

Analogue signals of electric stethoscope were

transferredtodigitalrecorder(VoiceofVTR,Voice

it Worldwide, Inc; sampling 8000Hz), and

recordingdataweredeliveredtoIBM computer

via converter. %BS(%) and DF(Hz) was

calculatedbyEnteroTachbowelsoundanalysis

software(ver4.0WesternResearchs,Tuscon,AZ,

USA).

3)ProtocolandEvaluation

(1)Recordingofbowelsoundswasperformed

twicebeforeandaftertreatmentfor2weeks.

(2)Hypoactivityofgastricvagusnervewas

consideredif%BSwas<6%,andpyloricvalve

disturbancewasacceptedifDFratiowas<1
6
.

(3)Thetherapeuticeffectofthistherapywas

evaluatedretrospectively.Dataareexpressedas

themean±standarddeviation.Wilcoxonsigned

ranktestwasusedwhencomparingchangesof

%BSandDFratiobeforeandaftertreatment.A

pvalueof<.05wasregardedassignificant.

Ⅲ.Results

Partshowingasingnificanttherapeuticeffect

withthistreatmentwasthepyloricvalvefunction,

notgastricvagalactivity(Table2).DF ratio

significantlyincreasedfrom 0.93±0.06to1.06±0.04

aftertreatmentfor2week(p=0.005).9of10

patientswereimprovedtoDFratio>1(Fig.1).

%BS also increased from 2.97±1.17% to

4.49±4.27%,itwasnotsignificant.However,3

patientsshowedaremarkableelevation,andtheir

%BSreached>6% ofnormalvalue(Fig.2).One

ofthem showedonlyanimprovementin%BS,

butnotinDFratio.
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Patients
Number

Sex Age
% ofBowelSounds DominantFrequencyRatio

Before After Before After

1 F 20 1.41 0.15 0.94 1.15

2 F 24 1.44 3.77 0.98 1.07

3 F 33 1.82 2.52 1.00 1.02

4 F 43 2.71 2.48 0.92 1.06

5 F 65 2.76 2.90 0.88 1.04

6 F 58 3.12 3.14 0.96 1.07

7 F 49 3.58 1.98 0.98 1.05

8 M 16 3.72 9.72 0.96 1.07

9 F 35 4.4 9.75 0.78 0.99

10 F 64 4.76 13.07 0.92 1.09

Mean±S.D. 40.7±18.0 2.97±1.17 4.49±4.27 0.93±0.06 1.06±0.04

P-value 0.169 0.005*
*.P<0.05,Wilcoxonsignedranktest

Table2.TheCharacteristicsofPatientsandChangesof%ofBowelSoundsandDominantFrequency
RatioafterTreatment.

Fasting Postprandial

Beforetreatment

Aftertreatment

Fig.1.TheRecordingofPatientNumber1.Aftertreatment,bowelsoundsinfastingandpostprandial
showedhigheramplitudesthanbefore.Inthiscase,DominantFrequencyratio(DF)improvroved
toDF>1.However,% ofBowelSoundwasmuchdecreasedthanbefore.
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Fasting Postprandial

Beforetreatment

Aftertreatment

Fig.2TheRecordingofPatientNumber10.Aftertreatment,amplitudesandfrequencyinfastingbowel
soundswereloweranddecreasedthanbeforetreatment.However,postprandialsoundsshowed
higheramplitude and increased frequency than before.% ofBowelSound and Dominant
Frequencyratioimprovedto%BS>6andDF>1respectively.

Ⅳ.Discussion

Theresultofthisstudywasshownthata

combined therapeutic effect of Zusalni(ST36)

electroacupuncture, manual acupuncture, and

Pyengwisanwasbetterinpyloricvalvefunction

thangastricvagalactivity.Bowelsoundtestwas

usefulasatoolexaminingpyloricvalvefunction

andgastricvagalactivityinthesepatients.

Cannon
7
wrotethefirstsystematicreportabout

abdominalauscultationinrelationtothestructure

andfunctionofthestomachandintestinesin

1905.Hence,theinterestinabdominalauscultation

haddecreasedwithtime,andtherehavebeen

onlysomereportsthatbowelsoundsisdecreased

orincreasedinpatientswithsuchdisordersas

appendicitis,mechanicalobstruction,andparalytic

ileus
8
.Becausehearingsensationlevelofhuman

has a limitation,abdominalauscultation was

considered just as a traditional technique.

However,withtheincreasinguseofcomputersit

hasbeen possible to begin to analyze bowel

soundsinaquantitativemanner.Sodiagnosisand

assessmentbyusingbowelsoundsrecentlycome

intospotlightintheclinicalpractice.

Thedifficultiesinanalyzingbowelsoundsare

whattheoriginofsoundsisandwhateffectsthe

changeofsounds.Becauseabdominalauscultation

testrecordsthesoundobtainedfrom thewhole

abdomen,itisdifficulttolocatetheexactsource

ofthesound.Butitisgenerallyacceptedthat

stomach isthe mostimportantsite.Politzer
9

concludedthatbowelsoundisinfluencedbyviscus

contentandproductionofbowelsoundsisthe

mostactiveinthestomach.Yamaguchi10monitoring

simultaneouslythemotilityoftheantrum ofthe

stomach by ultrasonography,reported thatthe

abdominalsound auscultated immediately after
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foodintakewasthegastroduodenalsound.Craine11

calculatedthepositionofeachbowelsoundbased

on a triangulation algorithm using the sound

envelopeintensityasmeasuredfrom eachofthe

threestethoscopes,andfoundedthatthemajority

ofsoundsmappedtothestomachareainthe

patientswithnonulcerdyspepsia.

Theprimerequisitefortheproductionofa

soundwaveisavibratingobjectandatransmitting

medium
12
.Sopyloricvalveisconsideredasthe

most characteristic source of sound.Craine11

suggestedthatthetransitionvalvesfromonepart

ofthegastrointestinaltractto thenextmay

generatethemajorityofbowelsounds.Tomomasa
13,14

showedthattheamountofgastrointestinalsound

wasdecreased in patientwith pyloricstenosis

beforesurgeryandincreasedafterpyloromyotomy,

and suggested that gastrointestinalsounds is

increasedwhenantrum contractsandsuppliesgas

intotheintestine.Yamaguchi
10
alsosuggestedthat

gastroduodenalsoundwasconsideredasasound

thatoccurredinassociationwithstomachemptying.

Therefore,wepreviouslyreportedthatpyloric

valvedisturbancemaybeoneofthecausesof

postprandialepigastricfullnessinfunctionaldyspepsia

byanalyzingbowelsoundsanditwasrelatedto

Domain Frequency(DF) ratio6. Anticholinergic

agentdecreasestheamountofabdominalsounds
15
,

so percentage ofbowelsounds(%BS) can be

consideredastheoutcomeofgastricvagaleffect.

Accordingtothis,weexaminedpatientswhohave

hypoactivityofgastricvagusnerve(%BS<6)and

pyloricvalvedisturbance(DFratio<1)simultaneously,

whichcomparedwithdataofnormalbowelsounds

inhealthycontrol6.

Kim
5
alreadyreportedtheeffectofacupuncture

ongastricvagusnerveactivityandpyloricvalve

functioninpatientswithfunctiondyspepsia.But

thepreviousstudydidn’tincludepatientswhohad

bothdisordersatthesametime.Hencetherateof

thesepatientswasestimatedonly11% among

patientswhovisited ourclinicwith functional

dyspepsia16,itwasdifficulttocollectandevaluate

them.Therefore,therewasalimitationofrecruiting

patientsbyconsideringsufficientnumbersandsexual

distribution.

Inthepreviousstudy,itwasreportedthat

totalcurerateofhypoactivityofvagusnerveis

16% andthatofpyloricvalvedisturbanceis37%.

And theaggravation ofpyloricvalvefunction

shiftingfromnormaltoabnormallevelwashigher

thanthatof%BS
5
.Presentstudyalsoshowed

thatitwaseasiertorecovertonormallevelinDF

ratiothanin%BS.

Thecauseoflow%BShasstillunknown.On

thegroundsthat50% ofpatientswithlow%BS

hadafamilyhistory
16
,itseemsquiteprobable

thatlow%BSisrelatedtogeneticfactor
17,18
.And

consideringthatnumberoffemaleswithlow%BS

wasthreetimesmorethanthatofmale
16
,itmay

bealsorelatedtogenderdifference.Recentlyit

wasreported inJapanthatthegeneticfactor

(COX-1gene)wassignificantlyassociatedwith

thedevelopmentofepigastricpainsyndromesubgroup

offunctionaldyspepsiainfemalesubjects
19
.On

theotherhand,thepercentageoffamilyhistoryin

patientswithpyloricvalvedisturbancewas25%,

andsexratiowas1:1
16
.Therefore,itmaybe

causedbyexternalfactorsunlikehypoactivityof

gastricvagusnerve.Thisreasonmayexplainwhy

thetherapeuticeffectofthistreatmentshowed

betterinpyloricvalvedisturbancethaninhypoactivity

ofgastricvagusnerveinpresentstudy.

The mechanisms ofacupuncture on gastric

motilityarestillunclear.Whentheabdomen(ex.
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Zhongwan,CV12)wasstimulatedbyacupuncture,

gastricmotilitieswereinhibited asaresultof

increased activity oftheefferentfibersofthe

gastricsympatheticnerves
20,21
.Increased gastric

motilitiesafteracupuncturestimulationstolimbs

(ex.Zusanli,ST36)wereresultedfrom increased

activityoftheefferentfibersofthegastricvagus

nerves
20,21
.However,interactionbetweenreflexfacilitation

andinhibitionofgastricmotilityduringsimultaneous

stimulationofbothlimbsandabdomenwasobserved

as partialcancellation ofeach effect by the

other
22
.Butsympatheticreflexinhibitionofgastric

motilityseemedtobemuchstrongerthanthe

vagalreflexfacilitatoryeffect
22
.Therefore,itseems

thatmanualacupunctureinhibitedgastricmotility

andreducingpainthroughsympatheticnerve.

It is generally known that the effect of

electroacupunctureatZusanli(ST36)isfacilitating

gastricmotilitythroughgastricvagusnerve.But

Zusanlipoint may have dualeffect on the

regulation ofthe pylorusperistaltic function23.

Especiallyvariationofelectricalvagalstimulus

frequencyalteredtheresponsefrom excitationof

pyloric contraction(0.2-0.5Hz) to inhibition at

higherones(>0.7Hz),suggesting thatboth the

excitatory and inhibitory vagalpathways are

present24.Therefore,therapeuticeffectofacupuncture

mayvary dependingonnotonlythedifferent

acupointsbutalsothefrequencyandintensityof

stimulation.

Herbal medicine, Pyengwisan was equally

administeredtoallpatientsasgeneraldigestives,

anditwasprovedexperimentallythatPyengwisan

hasnoeffectongastricmotility
25
.Therefore,role

ofherbalmedicine,Pyengwisan,wasn’tregardedas

prokineticdrugimportantlyinthisstudy.Butthe

possibilitythatdifferentgastrointestinaleffectof

Pyengwisan affected on thecurrentresultstill

remains.

Patientswithbothhypoactivityofgastricvagus

nerveandpyloricvalvedisturbancewereknown

tocomplainofdyspepticsymptomsmostseverely

amonggroupsofdyspepticpatients
16
,andpyloric

valvedisturbancewasconsideredasthecauseof

postprandialepigastricfullness
6
.However,thechange

ofsymptomsweren’tdescribedinthisstudy.Most

ofall,a treatmentfocusing on pyloric valve

functionmaybestrategicallyadvantageousinthe

improvementofgastricmotilityorreliefofdyspeptic

symptoms.Inaddition,itisnecessarytoenhance

vagalactivitybymodifyingacupuncturetechnique,

whichisrelatedwithgastriccontraction,forthe

morereliefofsymptomsinthesepatients.

Inthisstudy,patientswhoweretheupper3in

%BSbeforetreatmentwereimprovedtonormal

levelof%BS(3.72→9.72,4.40→9.75,4.76→13.07%).

AndapatientwhohadthelowestDFratiobefore

treatment couldn’t be improved to normal

level(0.78→0.99).From thisphenomenon,itis

thoughtthatifacertaindegreeofvagusnerve

activity is maintained, normal vagus nerve

activity canberestored by thistreatment.It

wouldbeneededtoexaminewhatathreshold

levelis.Wehopeanactivetrytoimprovethe

gastricvagalactivity forpatientswith gastric

dysmotilityrelatedtovagusneuron.

Conclusion

Thecombinedtreatmentofelectroacupuncture

at Zusanli(ST36), manual acupuncture, and

Pyengwisan improved more effectively pyloric

valvedisturbancethan hypoactivity ofgastric

vagusnerveinpatientswithfunctionaldyspepsia.
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한방치료가 위 미주신경 활성 저하와 유문부 기능 장애가 병발된 기능성 소화불량증
환자에 미치는 선택적 효능

김소연,윤상협

경희대학교 한의과대학 비계내과학교실

ABSTRACT
목 적 :위 미주신경 활성 저하와 유문부 기능 장애를 동시에 가지고 있는 기능성 소화불량증 환자에서 전침 및 한약의

복합처치 치료가 이 두가지 면에서 각각 어떤 영향을 미치는지를 살펴보았다.

방 법 :장음검사상 위 미주신경 활성 저하와 유문부 기능 장애를 동시에 가지고 있는 환자 10명을 대상으로 치료 전후의
장음 지표 변화를 비교하였다.장음지표는 % ofbowelsound(%BS)와 주 주파수(dominantfrequency,DF)를 사용하였으며,
%BS<6인 경우를 위 미주신경 활성저하 DFratio(식후/식전)<1를 유문부 기능장애로 평가하였다.환자들에게 2주간 족삼리전

침과 체침이 매일 시술되었으며 평위산 전탕액이 하루 3회 투여되었다.

결 과 :2주간의 치료 후 DFratio는 0.93±0.06에서 1.06±0.04으로 유의성있게 증가했으며,10명 중 9명의 환자가 DF
ratio>1의 정상치로 회복되었다.%BS역시 2.97±1.17%에서 4.27%로 증가했지만 통계적 유의성은 없었으며,3명의 환자에서

%BS가 6이상으로 정상회복되었다.

결 론 :위 미주신경 활성 저하와 유문부 기능 장애를 동시에 가지고 있는 기능성 소화불량증 환자에 대한 족삼리 전침과
일반 체침,평위산의 치료는 미주신경 활성 저하보다는 유문부 기능 장애에 더 유의한 효과를 보였다.

Keywords:족삼리전침,장음,미주신경,유문부 기능,기능성 소화불량증
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