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Introduction

Phencyclidine(1-[トphenylcyclohexyりpiperidine,PCP)isapsychotomimeticagent,

whichinducesnotonlyproductive(positive),butdeficit(negative)schizophrenic

symptomsinman(JavittandZukin1991).Thecogni【iveandneuropsychological

deficitsinPeppsychosisarehighlysimilartothoseofschizophrenia(Daviesand

Beech1960,BakkerandAmini1961).Pephasbeenregardedasatoolforresearch

ofschizophrenia,similartoamphetaminesandlysergicaciddiethylamideDSD)

(Rosenbaumetal1959).WhilePep,atmoderateandhighdoseranges,hasactions

onanumberofneurotransmitterreceptors,Pepactsselectivelyonitsownreceptors,

PCPbindingsitesoftheN-methyl-D-aspartate(NMDA)-type-excitatoryaminoacid

receptorcomplex,atlow doses(JavittandZukin1991)･ Furthermore,the

psychotomimeticeffectsofthedrugareoftendelayedinonsetandprolongedin

duration(AnilineandPitt1982).Recently,lowerdosesofPCPhavebeenprovedto

decreasecerebralglucosemetabolism24hrsafterthe血ugadministration,whichis

notconsistentwith血ugkinetics(Gaoetal1993).

NeuropeptideY(NPY),a36-amino-acidpeptideinitiallyisolatedfromthe

porcinebrain,isoneofthemostwidelydistributedpeptidesinthebrain.NPYisa

memberofthepancreaticpolypeptide(PP)familyalongwithpeptideYY(Ph )and

PP(Talemotoeta11982).WhenadministeredintotheCNSofexperimentalanimals,

NPYproducessedation(Heiligetal1988),enhancesmemoryretention(Floode【al

1987),andstimulatesexcessiveintakeoffわodandwater(StanleyandLeibowitz

1984).PYYhasbeenidentifiedasthethirdmemberofthePPfamilybyTatemotoet

al(1982).AlthoughPYYwasfirstisolatedfromporcineintestineandsubsequently

foundintheCNS,thefunctionalroleofthepeptidestillremainstobeinvestigated.

Thealterationinthemetabolismofthesepeptideinpatientswithschizophreniahas

beenpostulated(HeiligandWiderldv1990).ElevationinNPY(Peterseta11990)and

reductioninPYYconcentrationshavebeenreportedinthecerebrospinalfluid(CSF)

ofdrug-freechronicschizophrenicpatients(Wider16vetal1988),whilenodifferences

werealsoreportedinCSFNPYbetweenpatientswithschizophreniaandnomal
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Tissuecontalnll一gpeptideswereextractedusingthemethodofMaedaetal.

(1993);eachsamplewashomogenizedbyultrasonicationinicecold2Naceticacid.

Aftermeasuringtheproteinconcenn-ationsbythemethodofLowryetal(1951),the

homogenatewasplacedinboilingwaterfor5mintoinactivatedegradingeT12:ymeS

andthencenlrifuged･Thesupernatantwaslyophilizedandreconstitutedwithan

assaybuffercontalnlng0.05M sodiumphosphate,0.08M NaCl,0.025M EDTA,

0.02%sodiumazideandl%bovineserumalbumin.

RadioL'mmlLnOaSSayS(RIAs)ofpepEides

NPYwasmeasuredbyaspecificRIA,asreportedpreviously(KakigiandMaeda

1992).[125I]-BoltonHunterlabeledLys4po,cineNPYwaspurchasedfromNew

EnglandNuclearJapan(NEX-222,Tokyo,Japan).Thespecificactivitywas2200

Ci/mmol(486mCi/mg).Thean【i-NPYserum wasraisedinNewZealandWhite

rabbits.Thedetailedcharacterizationortheantiserum wasreportedelsewhere

(Maedaela1-,1994).Theantiserumdidnotcross-reacHotherelatedpeplides,rat

andhum包nPPandPYY,atupto1m苫/0.1-mL Thedilutionoftheantiserumwas

1:4xlO4.syntheticNPY(BachemFineChemicals,Switzerland)wasusedasthe

standards.TheleastdetectableamountofNPYwas0.4pg/tube.

FordeterminationofPYYacommerciallyavailableantiserum(Rabbitan(i-

porcinePYYserum,RAS7173,Lo【No.019353,PeninsulaLaboratorieslnc.)and

l125I]iodotyTOSylPYY(Y-7173,AmershamJapan)werepurchased.Thespecific

activitiesofthel125I]PYY were995-1520.2Ci/mmol.andthedilutionofthe

antiserumwas1:3xlO5dissolvedinO･1%TritonX-loo°Accordingtothedatasheet

providedbyPeninsulalaboratories,thecrossィeactivitiestoNPY andPPofthis

anliserumwere0.012%and0.002%.respectively.Nocross-reactivitieswereobserved

tovasoactiveintestinalpeptide,avianPP,substancePandMet-enkephalin.Synthetic

PYYwasusedasthestandards(BachemFineChemicals,Switzerland).Separationof

boundl125I]PYY from freewasperformedusingPansorbin(SigmaChemical,

U.S.A.).TheIC50Was5-18.5pg/tube.Theleastdetectableamountwaslessthan2

-5-



Sakaietal.

pg/tube.TherestoftheassayprocedurewasthesameasthatofNPY.The

displacementcurvegeneratedbyratbrainextractswasparalleltothatbysynthetic

porcinePYY.

Thepeptide-LIwasdetermined induplicates. Thecontroland the

experimentalsamplesateachtimeintervalwereruninasingleassaytoeliminate

intra-assayvariations.

SEaEistLcaLanalyst-s

Datawereanalyzedusingone-factorANOVA.IftheFratiowassignificant,thenon-

pairedStudent-sttestwasusedtocomparedifferencesbetweenthemeansof

individualgroups.

Results

AlteratlonsinNPYILJ30mL'narzd2hrsafterPCP

ChangesinNPY-LI30minaftertheadministrationorPCPareshowninFigure1.

Significantlyeleva【edlevelsofthepep【ide-LIwerefoundintwolimbicregions,aCg

andAcb.Adose-relatedincreasewasfoundinAcb.TherewerenochangesinNPY

levelsintheotherregions.AhighlyslgnificantincreaseinNPY-u wasseen2hrs

aftertheadministrationof10mg/kgorPCPthroughoutthebrain(Figure2).A

significantincreasewasobservedin8of14regions(144% inTCto188% inHt).

AfterthehigherdoseofthecompoundNPY-LIwaselevatedin4of6neocortical

regionsand3of61imbicareas.ThelowerdoseofPCPinducedasignificant

elevationofNPY-LIinFC,HpandAcb.Onthecontrary,Slgnificantdecreaseswere

foundintwolimbicstructures,theAm andSpfollowingthelowerdoseofPep.

Inlerestlngly,adose-dependentdecreasewasseenintheSl.

AlleralL.OnSlnNPY-LI24hrsajierPCP

NoincreasesinNPY-LIwereobtainedinanyregionsbyeitherdoseofPepat24hrs.
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Wefoundasignificantreductionafteradministrationof2mg/kgPCPin2outof6

neocorticalregions,FC(53.1%)andOC(47.2%),andin5outof61imbicstructures,

aCg(53･8%),pCg(57･1%),Hp(51.3%),Sp(46.7%)andAcb(67.7%).Thus,the

reductionofNPY-LIby2mgA(gofPepwaspredominantlyobservedinthelimbic

structures.ReducedlevelsofNPY-LIwerealsofoundinmPFC,OCandaCginthe

ratsreceiving10mgnCgofPCP.ThehigherdoseofPCPappearedtobelesspo【enHo

reduceNPY-u levels,comparedtothelowerdose.Administrationofthecompound

resultedinadose-relateddecreaseinstrialalNPY-u after24hours(Figure3),similar

totheresul【sa【2hrs.

AlleraEionst'nPYY-LJfollowL'lZgPCP

PYY-LIdidnotchange30minafterinjectionofeither2or10mg/kgPepexceptin

theOC,whereareductionwasobservedintheratstreatedwith10mg/kgofPep

(Figure4).Twohoursafterinjection,anincreaseinlPFCandareductioninHtwere

foundinPYY-LIlevels,andbo【hweredose-dependent. Anotherincreasewas

observedinTCoftheTatsreceivedlOmgnCgPep(Figure5).TheelevationinPYY-

LIwasshownonlyinmPFCandFC24hrsafterthehigherdoseofPCP,whereasthe

decreaseofPYY-LIwasobservedinHpoftheratstreatedwith10mgn:gPCPandin

Htoftherats打ea【edwithboth2and10mgnCgPCP(Figure6).

4.Discussion

A betterunderstandingofthemolecularmechanism ofactionofPCPis

especiallyimportant,sincePCp-inducedpsychosisresemblesschizophrenia(Quirion

eta11984). ThepresenceofahighlyspecificandselectivebindingsiteforPCP

s打Onglysuggeststheexistenceorendogenousligandsforthesebindingsites･Itisof

greatvaluetoisolatepu【a【iveendogenousligandsforPCPbindingsite.Recent

studieshaveshownlhalNPYandPYYhavestrongaffinitiesforPepbindingsites

(Romanetal1989),althoughcontradictoryresultshavebeenreponed(Tan and

Mitchell1991).IfthesepeptidesareendogenousligandsforPepbindingsites
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(Monnetetal1992,Bouchardetal1993),alterationinthepeptidecontentfollowing

打ea【mentWithPCPisexpectedinthebrain.

NPY-LJchanges30mL'nand2hoursafterPCP

Pepisknowntoexhibitvariousdose-dependentactionsinexperimentalanimals.

TheactionsonNPYILIlevelsalsoseemtobedose-specific.Inthepresentstudy,we

foundthatPCP,atboth2and10mgA(g,increasedNPY-LIcontentat30minand

thattheincreasewasrestrictedtotwolimbicreg10nS.ItisofinterestthaHhechanges

inNPY-LIinducedbyPepoccurfirstinthesestructures,sincebothstructuresare

reportedtomodulate【九ein【eractionbetweentheneocortex●andlimbicstructures

(CSernanSkyetal1991).Themarked,widespreadelevationinNPY-LI2ねrsafter10

mg化gofPCPhasnotbeendemonstTa(edbefore,sincenopreviousstudiesevaluated

thechangesinNPY-LIwithin6hrsaftertheadminis汀ationorPCP(Midgleyetal

1992,Midgleyetal1993).ThisrisewasobseⅣedinbo【hcorticalandlimbicregions

toasimilarextent.PCPhasbeenshowntoproduceaninitialincreaseinglucose

metabolismat3hrsafterahigherdose(8.6mgA(g),whichisnotseenafteralower

dose(0.86mgn(g)(Gao,etal1993).

NPY-LJchanges24hoLLrSajTEerPCP

Ontheotherhand,PepcausedadecreaseinNPY-u levelsafter24hrs.Tenmg/kg

ofPepwaslesspotentinreducingNPY-LIlevelsthan2mgkg.Midgleyetal(1993)

observedthereductionofNPY-LIinthenucleusaccumbensat6hrsandinthe

frontAIcortexat12hrsbytheadministrationof15m離こgOfPCP.Thesedatawould

implythatalargedoseofPepelevatedNPY-u throughouHhebrainshortlyafterthe

adminis汀ation.ItisalsosuggestedthatPCPatalowdose,hadadelayedeffect

resultinglnreducingNPYILIlevelsintheratbrain. ThelowerdoseofPCP

decreasedNPY-LIinlimbicareas,theamygdalaandseptum,at2hrsinsplteOfno

effectsornon-Significantincreasesintheneocorticalareas.ThereductionofNPY-LI

wasfoundinalllimbicareasexcepttheamygdalaandinonly2outof6cortical
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regions24hrsfollowing2mgn(gPep.TheloweringeffectoflowdosePCPinNPY-

Lllevelsappearstobepredominantlyinthelimbicsystemratherthancorticalareas.

Gaoetal(1993)havereportedthatPCP-inducedalterationsinglucosemetabolism

aremostprominentinthelimbicsystem andcanbedetectedatlowdoses.The

limbicsystemissuspectedtobefunctionallyInvolvedinbothPCPpsychosisand

schizophrenia(Tammingaetal1987,Csernanskyetal1991,Tammingaetal1992).

ItisknownthaHheactionoflowdosesofPCPisratherspecific,whilePCPinteracts

withalargenumberoftargetsitesathighdoses(RajaandGuyenet1980,Taniietal

1990,JavittandZukin1991).ThesedatamaysuggesHhatNPYhasaroleinthe

specificeffectoflowdosesofPCPintheIambicsystem.

BL'phasL'cchangesL'nNPYILIfollowL'ngPCP

NPY-LIinthefrontalcortex,hippocampusandnucleusaccumbensfollowlng2

mg/kgofPepandtheoccipitalcortexandanteriorcingulatecortexfollowing10

mg/kgofPCPshowedabiphasicchangeinourpresentstudy.AninjectionofPCP

produced71TlinitialincreaseinNPY-Lllevelsat2hrsandalaterdecreaseat24hrsin

theseregions.Thetissuecon(enlofpeplidesistheconsequenceofalterationinboth

releaseandsynthesisofpeptides.AninitialincreaseinNPY-LIlevelsal2hrs,e.a.,

maybeduetoeitherincreasedsynthesisorreducedreleaseofthepeptide,Thefact,

however,thatacuteadministrationofPCPproducedarapidincreaseinNPY-LI

contentincertainreglOnSaSSoonaS30minutesafteradministrationsuggeststhatthe

initialeffectmaybeattributedtoreducedrelease,althoughthepossibilityofincreased

synthesiscannotberuledout.

AsimilarbiphasicchangeofPepactionhasbeenshownincerebralglucose

metabolism.Gaoetal(1993)havereportedabiphasicactionofPCP,anincrease

followedbyadecreaseinlimbicareasandlimbic-associatedsmctures.Theauthors

havesuggestedtheassociationorthisdelayedcerebralhypometabolism withthe

psychotomimeticeffectsofPCP.ThechangeofNPY-LIbyPepparallelsthis

metabolicchange.Ogawaetal(1994)haveproposedthatananimalreceivinglower
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doses(1.0-2.0mgn(g)ofPCPisausefulmodelofschizophrenia,sincethisanimal

modelshowscognltlVedysfunctionswithou【stereotypedbehaviororhyperlocomotion

inducedbyhigherdosesofPCP(5-10mかkg).Consideringthesefindings,theeffect

ofthelowdoseofPCPseemstoberelatedtothedeficitschizophrenicsyndrome

inducedbyPCP.

MechanL'smbywhL'chPCPaltersNPY-LJlevels

ThemechanismbywhichPCPmodulatesNPY-LIlevelsinthebrainisnotknownat

present.NPYcontentinthebrainisregulatedbyanumberorneurotransmitter

systems.Midgleyetal(1992)haveevaluatedtheroleofneurdtransmittersystemsin

PCp-inducedreductionsofstriatalNPYandhavefoundthattheeffectofthenon-

competitiveNMDAreceptorantagonist,MK-801,0nstriatalNPYcon【entresembles

thatofPCP.TheyhavesuggestedthattheNPYsystem isregula【edbyNMDA

receptorfunction. TheyhavealsoobservedthatdopamineDlantagonists

significantlyattenuatePCp-inducedchanges.Wefound,in(hepresentexperiment,a

dose-relateddecreaseinstriatalNPY-LIlevelsboth2and24hrsafterInjectionsof

PCP.WehavedemonstratedtherolesinNPYmetabolismofserotonerglCSystems

(KakigiandMaeda1992),dopaminergicsystems(Maedaetal 1993),andNMDA

recep【orfunctions(KanedaandMaeda●1994).We(Maedaetal1993)andanother

group(Engberetal1992)havefoundthattheregulationofstriatalNPY bythe

dopaminerglCSystemisdifferentfromthotinotherreg10nS,e.g.,thecerebralcortex.

TheinfluenceofPeponstriatalNPYregulationappearstobesimilartothatof

dopaminerglCagOnists.PepinhibitsdopamineuptakefnvL'(rOandincreasesfiring

rateofdopaminergicneuronsinthesubstantianigra(RajaandGuyenet1980).

Therefore,PepmayaffectNPYmetabolismthroughthedopaminerglCSystem.

PCPhasanaffinityfortheslgmareCePtOrtOWhichpsychotomime(ic

benzomorphanesandsomeantipsychoticdrugspreferentiallybind(Zukinetal1984).

RecentstudieshaveshownthatNPYandPYYhavestrongaffinitiesfortheratbrain

sigmabindingsites(Romaneta11989).Ithasbeensuggestedthatthesepeptides
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haveamodulatoryroleaHheNMDAreceptorcomplexthroughaninteractionwith

thesigmareceptor(Romanetal1991).NPYandPYYhavebeenindicatedtobe

involvediniontransportinmousejejunumthroughsigmasites(Riviereetal1993).

Wehavedemonstratedthatchronicadministrationofhaloperidol,whichiseffective

agalnS【PCPpsychosisandisreportedtoactonslgmareCeptOrS,resultsinawide-

spreadincreaseofNPY-LIintheratbrain(Sakaietal1995).Therefore.PCPmayact

onslgmareCeptOrSresultinglnadecreaseofNPY-LI.Thiseffectofhaloperidol,

however,maybeascribedtoitsactiorlOnD2receptors,sincehaloperidolisapotent

D2receptorblocker.NPYhasbeendescribedtointeractwiththe7-aminobutyncacid

(GABA)systemintherat(Massarieta11988).MidgleyetaI(1992)havefoundan

inhibitionbyGABAagonistsorPCp-inducedreductioninstriatalNPY-LIlevels,

Furthermore,theyhaveobservedthattreatmentwithMK -801decreasesshiatalNPY

content,andthatthiseffectisblockedbyGABAagonists.Theyhavesuggestedthe

mediationbyGABAerglCSystemsOftheglutamaterglCmodulationofthesBialalNPY

neurons.OurresultsofareductioninNPY-LHevelsafterPCPadminis打ation24hrs

afterPCPadministrationmightbeconsequenceorthealteredfunctioninthe

GABAerglCSystembyPCP.

Ekmane【al(1986)de【eminedtheconcentrationofPYY-LIinratbrainfb∫the

fi∫sHime.TheyreportedonetenthtoonefirthconcentrationofPYY-LIinthe

hypothalamus,comparedtoourdata.TheydidnotdetectPYY-LIinthecortex,

suiatum,septumandnucleusaccumbens.Thedifferencesbetweenthesetwostudies

remainunknown.Frederiksenetal(1991)havereportedasimilarconcentrationof

PYY-LItooursinthecortexandhypothalamusorthehumanbrain.ReducedPYY

levelsinthetemporalcortex(Frederiksenetal1991)andCSF(Wider16veta11988)of

schizophrenicpatientshavebeendescribed,whilefunctionalrolesorthisalteration

stillremainobscure.Thepresentstudydemonstratednoconsistentalterationsby

PCPinPYY-LIlevelsinanyreglOnexceptthehypothalamus,wherePYY-LI

decreased2hrsand24hrsaftertheadministrationofbothdosesofPep.The

significanceofeffectsofPeponPYY inthehypolhalamusremainstobe
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investlgated.

Insummary,alargedoseorPCPresultedinanincreaseofNPY-LIinthe

brainshortlyaftertheadministrationandalowdoseofPepcausedadelayed

decreaseat24hours.ThisdelayedactionofalowdoseofPCPonbrainNPYmaybe

relevanHoPCPpsychosis.
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FigureLegends

Figurel･Effectsorphencyclidine(PCP),2mg/kgand10mgncg,Onregionalbrainlevels

orneuropepddeY-likeimmunOreaChvity(NPY-IJ)in山eraLAn imals(sixper

group)receivedPCPink-apehtonealy30minbeforesacrifice.Thevaluesare% of

山emeansofthecontrols.Theverdcalbarsarebean±S.EM.Abbreviationsused

areshownintheMaterialsaJldmethodssee(ion.TheNPY-u (pg/mgprotein)in

dleCOnb'olratswereasfollows:132.07±22.66inmPFC,111.12士12.86in

lPFC,133.61士9.70inFC,120.25士11.72inTC,106.29士 8.40inPC,93.20±

6146in(冗,105･09土 7.93inaCg,84.06土 9.66inpCg,66･55±9･63inHp,

192.21±ll.50inAm,154.46 土 12.86inAcb,71.96土 9.32inSp,77.14士5.08

inSt,and529.88士60.42inHL

Figure2･Effectsolphencyclidine(PCP),2mg/kgand10mg/kg,onregionalbrain

levelsofneuropepddeY-likeimmunoreactivity(NPY-u)intherat.Animals(six

pergroup)receivedPCPinn-aperitonealy2hrsbeforesacrifice･Thevaluesale%

olthemeansofthecontrols.Theverticalbarsaremean 士S.EM.Abbreviations

usedareshownintheMaterialsandmethodssection･TheNPY-u(pg/mgprotein)

indleCOnb'olratswereasfollows:61.97士4.95inmPFC,55.56士2.83inlPFC,

46.84±2.38inFC,62.86±7.27inTC,63.97土6.35inPC,68.32土 4.81inOC,

67･27±5･28inaCg,55･27±5･13inpCg,93･16±5･88inHp,133･99土 6･86in

Am ,68･25士4･49inAcb,83.57土15.60inSp,166,75士 8･21inSt,and262･56

士13.llinHt.

Fighre3･Effectsofphencyclidine(PCP),2mg/kgaJld10mg此g,onregionalbrainlevels

orneuropepddeY-likeimmunoreacdvi【y(NPY-LI)intheraLAnimalS(sixper

group)receivedPCPinn-aperitDnealy24hrsbeforesacrifice.Thevaluesare%or

山emeansorthecontrols.Theverdcalbarsaremean士S.EM.Abbreviationsused

areshownintheMateriaJsandme血Odssection.TheNPY-IJ(pg/mgprotein)in

山econtrolratswereasfb)lows:380.89士67.43inmPFC,151.01±6.06inlPFC,

132.92士18.77inFC,83.04±ll.44inTC,101.86土 7.27inPC,103.03士

10･18inOC,160･60±7.06inaCg,107･70士12･08inpCg,178･43±17･22in
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Hp,157.53±10.63inAm,270.13±4.94inAcb,57.61±5.21inSp,248.02±

29.68inSt,and624.93士29.79inHt.

Figure4･打rectsolphencyclidine(PCP),2mg/kgand10mg化g,onregionalbrainlevels

ofpepddeYY-likeimmunoreacdvity(PYYILI)intherat･Animals(sixpergroup)

receivedPCPintraperitonealy30minbeforesacrifice.ThevaluesaJ'e% ofthe

meansor山econtrols.Theverticalbarsaremean 土 S.E.帆 Abbreviadonsusedare

shownintheMaterialSandme山Odssection.ThePYYILI(pg/mgprotein)inthe

con打olratswereasfollows:13.98±0.99inmPFC,13.52± 1.20inlPFC,8.31

±0.16inFC,9.54土0.43inTC,8.47±0.15inPC,13'93士0.16inOC,12.86

士0･30inaCg,15･70土 0･42inpCg,5.36土 0.08inHp,5･05士0･17inAm,4･04

士0･09inAcb,3･10±0･10inSp,4.09±0.llinSt,and4･29±0･07inHt･

Figure5･Effectsofphencyclidine(Pep),2mg/kgand10mgnCg,onregionalbrainlevels

ofpepddeYY-likeimmunoreacdvity(PYYJ｣)intherat.Animals(sixpergroup)

receivedintraperitonealyPCP2hrsbeforesacrifice.Thevaluesare%oralemeiLnS

ortheconb･ols.Theverticalbarsaremean土 S.EM.Abbreviadonsusedareshown

intheMaterialsandme山odssection.ThePYY-LI(pg/mgprotein)in山econb'oL

ratswereasfollows:16.19土 1.16inmPFC,15.27士0.63inlPFC,9.83 土 0.49

inFC,10.88土0.24inTC,12.76±0.44inPC,9.09±0.25inOC,17.94土 0.87

inaCg,10.79士0.72inpCg,5.85±0.69inHp,5.43±0.38inAm,2.43±0･24

inAcb,3･16±0･42inSp,7.48士0.801inSt,andll･38±1･94inHt･

Figure6･Effectsofphencyclidine(PCP),2mg/kgand10mgnCg,onregionalbrainlevels

olpepddeYYllikei… unoreacdviFy(PYY-u)intherat,Animals(sixpergroup)

receivedPepintraperitonealy24hrsberoresacririce･Thevaluesare% ofthe

meansofthecontrols.Theverticalbarsaremean:tS.E.帆 Abbreviationsusedare

shownintheMaterialsaJldme山Odssection.ThePYY-u (pg/mgprotein)inthe

conbl01ratswereasfollows:9.75士0.46inmPFC,10.40±0.94inlPFC,3.70士

0.66inFC,22.26士2.29inTC,6.88±0.76inPC,5.68士0.51inOC,12.26±

1･42inaCg,4.96士0.47inpCg,18･27±1･31inHp,16･95±1.84inAm ,11･91

±0.96inAcb,14.22±1.89inSp,12･15±1･31inSt,and15.39土0･75inHt･
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