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ＡＢＳＴＲＡＣＴ

Ｏｖｅｒ５０％ofadultmalesinJapanidentifytheconsumptionofalcoholasamajor

meansofstressreliefEvidencereviewedinthecurrentpapersuggeststhatratherthan

decreasingstress，theconsumptionofalcoholmayactuａｌｌｙｂｅｊ"c”Czszlogstress

hormoneandneurotransmittersecretion・Ｔheanabolicandcatabolicchangeselicited

bystressandextremestresｓａｒｅｒｅｖｉｅｗｅｄａｎｄｅｖｉｄｅｎｃｅｆｏｒｔｈｅｅffectofalcoho］on

thesefunctionsisconsideredTheevidencelargelysupportsthepremisethatthebrain

reactstoalcohoｌａｓａｎｏｘｉｏｕｓｔｏｘｉｎａｎｄｒｅｓｐｏｎｄｓｗｉｔｈｔｈｅｆｕｌｌ“fightorflight

response.''Continuousalcoholconsumptionisｌｉｋｅｌｙｔｏｒｅｓｕｌｔｉｎｔｈｅｓａｍｅｄｅｔｒｉｍｅntal

effectsonhealthaslong-termstresslffurtherresearchsupportsthispremise,societies

whichencouragetheconsumptionoflargeamountsofalcoholmaywanttoreconsider

thissocialsanction．

ＩＮＴＲＯＤＵＣＴＩＯＮ

Ｔｈｅｃｕｒｒｅｎｔｐａｐｅｒｇｒｅwoutoftheclinicalobservationthattheeffectofdrinking

alcoholappearedtobeparticularlydamagingduringtimesofhighstressYet，When

peopleareunderstress，oneofthemosthighlypredictablebehaviorsisalcohol

consumptionForexample,inJapanthemajorformofstressreleaseformenisgoing

outwithcolleaguestobarsanddrinkinglargeamountsofalcoholTheauthorwill

presentevidencethatsuggeststhatalcoholdirectlyelicitsthe“flightorflight

response''，acomplexsetofphysiologicalresponseswhicharemeanttoinsurethe

survivaloftheorganismduringtimesofdanger．

ALCＯＨＯＬ＆ＴＨＥＨＹＰＯＴＨＡＬＡＭＩＣ－ＰＩＴＵＩＴＡＲＹ－ＡＤＲＥＮＡＬ(ＨＰＡ）ＡＸＩＳ

Ｉｔｈａｓｂｅｅｎｓｈｏｗｎｉｎａｎｉｍａｌｓｔｈａtalcoholexposurecanactivatetheadrenocortical

axisandincreaseglucocorticoidsecretion（Ellisl966；MendelsonandSteinl966；

JenkinsandConnollyl968；Stokesl973；KakihanaandMoorel976；Kakihanal979；

Ｍａｊｕｍｄａｒｅｔａｌｌ９８１；Ｇｕａｚａｅｔａｌｌ９８３；ZgombickandErwinl988；Wandl989)．
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Singledosesofalcoholadministeredtoalcohol-naiveanimalsactivatethe

hypothalamic-pituitary-adrenal（ＨＰＡ)andthesympatho-adrenal（ＳＡ)axes・Ifblood

alcoholconcentrations(BACs)reachlOOmg／l00mLormore,theHPAaxisisactivat‐

edconsistently(Eskayetall993).ＴｈｅＳＡａｘｉｓｈａｓｂｅｅｎｆｏｕｎｄｔｏｂｅｌｅｓｓｒesponsive

(Vogeletall986；PatelandPohoreckyl989)．

Acuteandchronicalcoholconsumptioninanimalsthusappearstoactivatethestress

axis，resultingincontinuouslyorintermittentlyelevatedglucocorticoidswhichare

adrenalsteroidhormonessecretedinresponsetovariousstressorslngeneral，most

datainhumanspointtothesameconclusioｎ(Eskayetall993).AsSapolsky(1993)has

pointedout,thesehormonesareessentialforsuccessfuladaptationtoacutephysical

andpsychologicalstress,however,chronicoverexposuretoglucocorticoidscanresult

inanumberofproblemswhencatabolicactivityiscontinuouslyactivatedandanabolic

activityissuppressedoverlongperiodsoftime．

ｌＳＡＬＣＯＨＯＬＡＳＴＲＥＳＳＯＲＷＨＩＣＨＥＬＩＣＩＴＳＴＨＥＳＴＲＥＳＳＲＥＳＰＯＮＳＥ？

Ｔｈｅｔｅｒｍｓｔｒｅｓｓｈａｓｂｅｅｎｕｓｅｄｔｏｉｄｅｎtifyavarietyofenvironmentalchallenges

whichthreatenthehomeostasisandthehealthofanorganismThecommonstressors

includeheat，cold，physicalinjury，exercise，pathogens，andvariouspsychological

statessuchasfearandanxiety6Thesestressorstriggerthestressresponse/activation

oftheHPAaxiswhichresultsinincreasesintheoutputofepinephrineandvarious

pituitaryhormones・Thecatecholamines，opiateneuropeptides，andglucocorticoids

subsequentlysecretedbytheadrenalglandenabletheorganismtodealwiththe

stressorbymobilizingenergyreserves,increasingcardiovasculartone,anddecreasing

sensitivitytopain

Theeffectsofalcoholonthehumanbodyandnervoussystemarecomplex,however，

thecurrentpaperwillsuggestthat加灯ofthiseffectstemsfromthefactthatalcohol

itselfactsasastressor・Itisindeedparadoxicalthatwhenunderstress,peopleoften

turntoadrugwhichmayitselfelicitthestressresponseandincreasestresshormone

andneurotransmitteractivity・Theironymaylieinthefactthatthereliefwhichpeople

initiallyfeelfromstressmaystem，ｉｎpart，fromtheeuphoriaandpain-suppression

whicharecomponentsofthebrain'sattempttodealwiththestressor、

Supportforthispremisethatalcoholitselfelicitsthe“fightorflightresponse，'will

beginwithareviewofthecomponentsofthestressresponse（"fightorflight

response，，),theiradaptivevalue,ａｎｄpotentialnegativeconsequences．

ＰＨＹＳＩＯＬＯＧＩＣＡＬＩＭＰＡＣＴＯＦＳＴＲＥＳＳ

Ｄｕｒingacrisisthebrainappearstoacttoinsurethesurvivaloftheorganismby

causingl）maximummobilizationofthebody，sresources（generallycatabolicor

activationofenergyexpendingfunctions）（Tableｌ）ａｎｄｂｙ２）bysuppressingall

immediatelynon-essentialbodilyfunctions（anabolic/energyconservingfunctions）

(Table２).Asmentionedearlier,thoughthesetworeactionsareimmediatelyadaptive，

bothcomponentscanprovemaladaptiveifstressbecomescontinuous(seeSapolsky
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Ｔａｂｌｅｌ Effectsofstresshormonesonenergymobilizationandotherfunctionsduringcrisis，the
possibleadaptiveeffect，andpossibleconsequenceoflong-termactivation．

l992foradetailedandelegantdiscussionofthisprocess)Tablellistssomeofthe

potentialconsequencesofthemobilizationoftheorganism，sresources、Insome

vulnerablepeople，ｔｈｅｓｅｃａｎｐｒｏｖｅｔｏｂｅｉｍｍｅｄｉａｔｅｌｙｆａtaLForexample，anelderly
personmaysufferaheartａｔｔａｃｋｏｒｓｔｒｏｋｅａｔｔｈｅｔｉｍｅｏfoccurrenceofextremestress，

Followingtheacuteperiod,problemsmayalsoarisewhenstresscontinuesunabated

forlongperiodsoftime．

EffectofStress

Hormones

PossibleAdaptiveAdvantage PotentialLong-Term

Consequence

l-1Sudden

blood

surgem

pressure

Ｅｎａｂｌｅｓｕｓｔｏｆｌｅｅｏｒｆｉｇｈｔ Stroke,heartattack,blindness，

９laucoma

１－２１ncreaseinheartrate Ｅｎａｂｌｅｓｕｓｔｏｆｌｅｅｏｒｆｉｇｈｔ Strokeorheartattack

l-3Changeinrespiration Ｅｎａｂｌｅｓｕｓｔｏｆｌｅｅｏｒｆｉｇｈｔ Asthma，otherrespiratorydis．
orders

l-4Increaseinmuscle

tension

Ｅｎａｂｌｅｓｕｓｔｏｆｌｅｅｏｒｆｉｇｈｔ Tensionheadaches

Stiffneck，shoulders

Muscletremors（resultofcon．

tinuoustension）

1-5Increaseinclotting
abilitｙ oｆｔｈｅｂｌｏｏｄ

Notbleedtodeathifinjured Increasedriskofstroke

l-61ncreasedprotei、‐

degradation

Necessaryenergytofleeor

flight

Atrophyofmuscle，ｓｋｉｎ，ａｎｄ

fattissue

１－７１ncreasedblood

coselevels

９lu‐ Necessaryenergytofleeor

flight

Diabetes

１－８１ｎｃｒｅａｓｅｄｃａｌｃｉｕｍ

levelsinblood

Importantforcoagulationof

blood；Essentialrole

balanceand eｎｚｙｍｅ

●●

ｌｎｌｏｎ

ａｃｔｉｖａ‐

tion；Essentialforfunctioning

ofheart，muscles，ｃｅｌｌｍｅｍ‐

branepermeability

Fragilebones

Calcifiedkidneystones

Osteoporosis

Skeletalatrophy

1-9Ｐ
●●

amsuppress10n Abletoresponddespiteinjury Negativeimpactonmoodand

ｐleasure

l-10Salivathickens Ｎｏｔｃｈｏｋｅｏｎｓａｌｉｖａｄｕｒｉｎｇ

rapidrespiration

Ｄｒｙmouth

l－ｌｌＥｖａｃｕａｔｉｏｎｏｆ

bowelsorbladder

Unnecessaryweightmayslow

flight

Frequenturinationordiarrhea

l-12Sweatinｇ Possiblyfacilitatedholding

weapoｎｏｒｃｌｉｍｂｉｎｇｔｒｅｅｏｒ

ｒｏｃｋｔｏｅｓｃａｐｅ（duringｐａｓｔ
evolution）

Sweatypalms,ｆｅｅｔ

Nishio，1997.



MaryReesNIsHIo164

Table2Physiologicalfunctionssuppressedduringstress＆possibleconsequencesofthissuppｒｅｓ－
Ｐ

ｓ１０ｎ．

1．ＦＵＮＣＴＩＯＮＳＡＣＴＩＶＡＴＥＤＤＵＲＩＮＧＳＴＲＥＳＳ，ＴＨＥＰＯＳＳＩＢＬＥＬＯＮＧ‐

ＴＥＲＭＣＯＮＳＥＱＵＥＮＣＥＳＯＦＡＣＴＩＶＡＴＩＯＮ,ＡＮＤＴＨＥＥＦＦＥＣＴＯＦＡＬＣＯ‐

HOL

Aspreviouslymentioned,alcoholhasbeenfoundtoactivatetheHPAaxisEachof

theconsequencesofcatabolicactivationandanabolicsuppressionwhichhavebeen

founｄｔｏｏｃｃｕｒｆｏｌｌowingcontinuousstressandwhichwerelistedinTablesland2are

examinedbelowtodetermineifthisconditionhasbeenfoundfollowingalcohol

consumptionThoughsomeclinicaldatawillbepresented,theclinicaldataisbadly

confoundedduetothefactthatl)peopletendtodrinkwhenunderstressaｎｄ２)heavy

drinkingitselfoftencreateshighlevelsofstressthroughitsimpactonrelationships，

functioningatwork,health,etc､Thus,thoughclinicalevidencewillbepresented,more

weightneedstobegiventoanimalstudiesandcontrolledstudieswithhumansubjects．

ｌ－１１ＮＣＲＥＡＳＥＩＮＢＬＯＯＤＰＲＥＳＳＵＲＥ

Ａｎｉｎcreaseinbloodpressureoccursinresponsetostressinordertoenableusto

eitherfleeorfight・Possibleconsequencesofthisincreasemaybestroke,heartattack，

highbloodpressure,glaucoma，andblindness

Alcoholconsumptionｈａｓｂｅｅｎｆｏｕｎｄｔｏｂｅａｍａｊｏｒｒｉｓｋｆactorforhighblood

pressure(MacMahonl987)Epidemiologicstudieshavesuggestedthatheavydrinking

isnotonlyariskfactorforhypertensionbutalsoforhemorrhagicstrokeThe

ActivitySuppressed PossibleConsequenceofLong-TermSuppression

2-1Energystorage Ｆａｔｉgue， myopathy

2-2Tissue rｅｐａ
●

ｌｒ SIowwoundhealing

2-3Digestion UIcers

Colitis

Nausea

Stomach cramps

2-4Ｇｒｏｗｔｈ Stuntedgrowth,dwarfism

2-5Replacementofcalciuminbones Osteoporosis

２－６１nflammatoryprocessesblocked Increasedsusceptibilitytodisease

２－７１mmunesystem Increasedriskofinfection,disease,cancer

2-8Reproductivefunctions Menstrualproblems

Impotency＆Infertility

Lowerspermcountsinmales

Decreasedsexualinterest

2-9Appetitesuppression Weightloss

Riskofanorexia

Lossofappetite

Nishio，1997.
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relationshipbetweenthesediseasesandalcoholappearstobedose-dependent・Ｔｈａｔis，

themorealcoholconsumed,ｔｈｅｈｉｇｈｅｒｔｈｅｒｉｓｋ(ArriaandVanThiell992).Aftera

thoroughreviewofepidemiologicstudiesontherelationshipbetweenalcoholconsump‐

tionandtheriskofhypertension,MacMahon(1987)concludedthatstudiesconducted

ongeneralpopulationsamplesdemonstratedanincreaseinbloodpressurewith

increasesinalcoholconsumptionwiththisfindingbeingindependentofage，body

weight,andcigarettesmokingFurtherevidencesupportingtheconclusionthatalcohol

consumptionincreasesbloodpressureisthefindinginhypertensivepatientsthata

decreaseinbloodpressureoccursovertimewithabstinencefromalcohol（Klatsky

l99DMacMahon(1987)foundthattheriskforhypertensionamongpeopledrinkingan

averageoｆｔｈｒｅｅｔｏｆｏｕｒｄｒｉｎｋｓｐｅｒｄａｙｗａｓ５０ｐercenthigherthannondrinkersandlOO

percenthigherforpeopleconsuｍｉｎｇａｎａｖｅｒａｇｅｏｆｓｉｘｔｏｓｅｖｅｎｄｒｉｎｋｓｐｅｒｄａｙ、

Ａｌａｒｇｅｆｏｌｌｏｗｕｐｓｔｕｄｙｏｆｗｏｍｅｎｗｈｏｈadnormalbloodpressureatthestartofthe

studｙｓｈｏｗｅｄｔｈａｔａｎａｖｅｒａｇｅｏｆｔｗｏｔｏｔｈｒeedrinksperdaywasassociatedwitha40

percentincreaseintheriskforhypertensioncomparedwithnondrinkers(Wittemanet

aLl990)Together,theavailabledatasuggeststhatinmen,l1percentto30percentof

hypertensioncasescanbeattributedtoheavyalcoholconsumption(ArriaandVan

Thiell992)．

ｌ－２ＨＥＡＲＴＲＡＴＥＩＮＣＲＥＡＳＥ

Ｈｅａｒｔｒａｔｅｉncreasesduringtimesofstress・Thiscanproveimmediatelyfatalasin

theelderlypersonwhosuffersaheartattackorstrokewhenseverelyshockedor

frightened,ortheseconsequencescanoccurwhentheheartrateiselevatedoveralong
periodoftimeduetocontinuousstress・

Thefindingsoftheactionofalcoholonheartratehavenotproducedconsistent

findings(Friedmanl992)Heartratehasbeenfoundtoincreasｅ(JuchemsandKlobe

l969),notchange(Dixonl970；Ahmedetall973),ormerelyshowatransient,inconsis‐

tentincrease(Grollmanl942)RepresentativefindihgsincludethefollowingInastudy

byFriedmaneｔａｌ.（1974）５alcoholicand5nonalcoholicsubjectsreceiveda3-hour

infusionof15％,ｂｙvolume,ofalcohoLresultinginanaveragepeakbloodalcohol

concentrationofl76milligramsperdeciliteｒ(ｍg/dl).Heartratetendedtoincrease

progressively,averagingllbeatsperminuteabovethebaselinevaluelhourafterthe

infusionhadstoppedThischangewasnotobservedinallsubjectsandthechangein

heartratewasnotshowntobecausedbythesubjects，pretreatmentheartrate,blood

alcoholconcentration,orhistoryofalcoholuse・

IntheJuchemsandKlobe(1969)study,l4healthyindividualsdisplayedasignificant

increaseinpulseratefollowingtheingestionoflto2gramsperkilogramofalcohoL

Atanaveragebloodalcoholconcentrationof３９ｍｇ/dLtherateincreasedby5beats

perminute;ａｔ８５ｍg/dl,themaximalincreaseinrateoflObeatsperminutewas

observedNofurtherincreasewasobserveddespiteincreasesinthelevelofblood

alcohoLAfterconsideringtheseresults,Friedman(1992)concludedthattheslightheart

rate-enhancingeffectsthatmayfollowalcoholingestionappeartｏｂｅｒｅｌａｔｅｄｔｏ
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alcohol，sactiononthenervoussystemandtheadrenalgland

1-3ＣＨＡＮＧＥＳＩＮＲＥＳＰＩＲＡＴＩＯＮ

Ａｎｏｔｈｅｒｃｈａngewhichaidsfightingorfleeingduringdangeristhechangewhich

occursinrespirationLow-to-moderatｅｄｏｓｅｓｏｆａｌｃｏｈｏｌｈａｖｅｂｅｅｎｆｏｕｎｄｔｏincrease

therespirationrate,however,itshouldbenotedthatlargeanesthetic,and/ortoxic

dosesdecreasetherespirationrate(KinneyandLeatonl995l

1-4ＩＮＣＲＥＡＳＥＳＩＮＭＵＳＣＬＥＴＥＮＳＩＯＮ

Ｄｕｒｉｎｇtimesofdangermusclestensetoprepareforfightingorfleeing､Longterms

muscletensioncanresultintensionheadaches,stiffneckandshouldermuscles，and

muscletremors・Chronictensionheadachesarerecognizedasoneofthecommon

signs/symptomsofalcoholproblemsseenintheprimarycaresetting(Bradleyl994)．

ｌ－５１ＮＣＲＥＡＳＥＤＣＬＯＴＴＩＮＧＡＢＩＬＩＴＹＯＦＴＨＥＢＬＯＯＤ

Ｉｎｔｉｍｅｓｏｆｄａｎｇｅｒ,theclottingabilityofthebloodgenerallyノ"c”czsespresumably

topreventtheorganismfrombleedingtodeathifseverelyinjuredThisincreased

clottingabilityoverthelong-termcancarrywｉｔｈｉｔｔｈｅｒｉｓｋｏｆｉｓｃｈｅｍｉｃｓｔｒｏｋｅ、

Chronic,heavyalcoholconsumptiondecreasesthenumberofplatelets(Sullivanand

Herbertl964),inhibitsclotting,ａｎｄreducesthereleaseofthromboxane,ahormone-

likesubstance・Alcoholappearstohaveaprofoundeffectontheclottingabilityofthe

bloodbydecreasingthelevelsofcirculatingplatelets，aconditionknownasthrom‐

bocytopenia(Ballardl989).Thrombocytopeniaoccursin3to43percentofnonacutely

ill，weU-nourishedchronicalcoholics,ａｎｄｌ４ｔｏ８１ｐｅｒｃｅｎｔｏｆａｃｕｔｅｌｙｉｌｌ,hospitalized

alcoholicsThereappｅａｒｓｔｏｂｅａｄｉｒｅｃｔａｎｄｉｍｍｅｄｉａｔｅｅｆｆectofalcoholonthe

platelets(LindenbaumandHargrovel968).Theoppositecondition,thrombocytosis，

mayoccurasplateletlevelsrebounｄａｎｄｅｘｃｅｅｄｎｏｒｍａｌｌｅｖｅｌｓｌｔｏ３ｗｅｅｋsafter

someonewiththrombocytopeniabeginstoabstainfromalcohol・Evenalcoholicswho

haveplateletcountswithinthenormalrangeexperienceanincreaseintheselevels

afterwithdrawalfromalcohoLandtheheightoftheirreboundusuallyexceedsthe

reboundthrombocytosisofpatientswiththrombocytopenia（Ballardl993）Many

researchershavesuggestedthatthrombocytosisincreasestheriskofthrombotic

disorderswhichinvolvebloodclotsThissuggeststhatthebingedrinkerwhosuddenly

abstainsmaybeatparticularriskThemechanismofplatelethyperactivityduring

alcoholwithdrawalhasnotbeenexplained

Gorelick（1989)hasshownthatheavydrinking(greaterthan60grams/fourdrinks

perday)isrelatedtoincreasedriskforstrokeEpidemiologicstudiesalsosuggestthat

moderatedrinkingincreasｅｓｔｈｅｒｉｓｋｏｆｓｔｒｏｋｅ（Camargol989)．Therearevarious

typesofstrokesandalcoholconsumptionresultsinafourfoldincreaseintheincidence

ofhemorrhagicstroke(thehypertensioninducedbyalcoholisamajorriskfactorfor

subarachnoidhemorrhage)whiletherelationshipappearstobeJ-shapedforischemic

stroke(Gorelickl989；Klatskyetall989）Itshouldbenotedthattheprotectiveeffect
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ofmoderateamountsofalcoholwasnotfoundforJapanesepopulations（Camargo

l989).Thisdifferencehasbeenexplainedbyalcohol，seffectontheblooditselfinthat

moderatealcoholconsumptionreducestheviscosityofbloodbyincreasingtheanticlot‐

tingactivityofplatelets（VeenstraetaL1990)．AlthOughthisresultisfoundwith

moderatelevelsofconsumption,withhigheralcoholconsumption,theriskofischemic

strokeincreaseslinearly・Thusatmoderatelevelsofalcoholconsumption,theremay

beahigherlikelihoodofhemorrhagesandhemorrhagicstrokeduetothethinningof

theblood,butalowerlikelihoodoftheformationofclotswhichareusuallyassociated

withischemicstroke(ArriaandVanThiell992)．

Adecreaseintheblood'sabilitytoclotmaycontribute,positivelyornegatively,to

bloodrelateddisorderssuchasheartattackorstroke・Moderateconsumption(fewer

than2drinksperday)ofalcoholbypeoplewithcoronaryarterydiseaseappearsto

reducetheoccurrenceofheartattackscausedbｙｃｌｏｇｇｉｎｇｏｆａｎａｒｔｅｒｙｏｎｔｈｅｗａｙｔｏ

ｔhｅｈｅａｒｔｂｙａｂｌｏｏｄｃｌｏｔ（MooreandPearsonl986)．Ithasbeenproposedthatin

moderateamountsalcoholmaybecardioprotectivebyexertingananticlottingeffect

onthebloodHowever，itisweUdocumentedthatexcessalcoholconsumptionis

associatedwithanincreasedriskofthromboembolｉｃｄｉｓｅａｓｅｓｕｃｈａｓｔｈｅｔｙｐｅｏｆｓｔｒｏｋｅ

whichresultswhenbloodclotsblockarteriesandveins、Thismayberelatedtothe

reboundthrombocytosisobservedafterthecessationofdrinkingormayberelatedto

theenhancedplateletfunctionwhichmaybeattributabletotheinfluxintoblood

circulationofnewlyformedplateletswithincreasedfunctionalactivity(Ballardl993)．

Althoughalcoholappearstostimulａｔｅｍａｎｙｏｆｔｈｅｓａｍｅｒｅｓｐｏｎｓｅｓａｓstress,oneof

thecontradictionsappearstobeintheclottingabilityoftheblｏｏｄｌｎｔｉｍｅｓｏｆｄａｎｇｅｒ，

thebloodgenerallythickens,thusprotectingtheorganismagainstexcessivebloodloss

However,manystudieshavefoundthatalcoholappearstothinthebloodThisｍａｙ

relatetotheactionofsecretagogs・AsSapolsky（1992）haspointedout，different

stressorstriggerdifferentcombinationsofsecretagogrelease・Ｆｏｒexample，hemor‐

rhagestimulatesthesecretionofCREvasopressin,oxytocin,andcatecholamines

(PlotskyetaL1985a)，hypotensionstimulatesonlyCRF（Plotskyetall986)，and

insulin-inducedhypoglycemiaonlystimulatesthesecretionofvasopressin(Plotskyet

all985blItisthuspossiblethatthethinningofthebloodinresponsetoalcoholisa

stressor-specificresponsepatternwhichissomehowinitiallyadaptiveThisblood

thinningmaypossiblystemfromｔｈｅｂｒain'ｓａｔｔｅｍｐｔｔｏｓｐｅｅｄｔｈｅｒｅｍｏｖａｌｏｆａｔｏｘｉｎ

(alcohol)fromcirculation

Thenegativeimpaｃｔａｔｈｉｇｈｅｒｄｏｓｅｓｍａｙｂｅｒｅｌａｔｅｄｔｏｏthercomponentsofthe

stressresponseelicitedbyalcoholwhichmaycontributetostroke､Othercomponents

ofthestressresponsewhichmightincreasetheriskofstrokesincludeincreasedblood

pressure(greaterturbulenceatbranchesofbloodvesselsincreasesriskofcholesterol

chunksbreakingoffandenteringthebloodstream),increasedproteinintheblood,and

constrictionofcertainbloodvesselsfortheredirectionofbloodduringstress．
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１－６１ＮＣＲＥＡＳＥＤＰＲＯＴＥＩＮＤＥＧＲＡＤＡＴＩＯＮ

Ａｎｏｔheradaptiveresponseofthebodyduｒｉｎｇｓｔｒｅｓｓｉｓｔｈｅｂｒｅａｋｉｎｇｄｏｗｎｏｆｓtored

sourcesofenergyinordertofueltheemergencyresponse､Ifthisprocesscontinuesfor

aprolongedperiod,atrophyofbodytissuesmaybegintooccurincludingtheatrophy

ofmuscles,skin,ａｎｄfattissues

Thebalancebetweenproteinformationandproteindestructionisaffectedby

chronicalcoholabusewithevidenceindicatingthatproteinsynthesisisdecreasedand

proteindestructionisincreased(PreedyandPetersl992；MarsanoandMcClainl991)．

Alcoholicswithliverdiseaseseemtohavehigherrequirementsfordietaryprotein

becauseoftheincreasｅｄｄｅｍａｎｄｆｏｒａｍｉｎｏａｃｉｄｓｔｏｂｅｂｒｏｋｅndowninmuscle

gluconeogenesis(Marsanol993）

Degenerativechangesoftheheartandskeletalmusclemayresultfromchronic

alcoholconsumption(Rubinl989；ArriaandVanThiell992)．

１－７１ＮＣＲＥＡＳＥＤＢＬＯＯＤＧＬＵＣＯＳＥＬＥＶＥＬＳ

Ｗｈｅｎchallengedbyastressor,thelevelofglucoseinthebloodincreasesasthebody

triestosupplyenergytothenecessaryareasofthebodyandbrainlthasbeenfound

thatinindividualswithadequatediets,oneofthemetaboliceffectsofalcoholmaybe

tocauseabnormallyhighlevelsofbloodglucose（KinneyandLeatonl995)．Ｔｈｅ

developmentofdiabeteshavebeenfoundtobeenhancedbyalcoholuse（National

InstituteonAlcoholAbuseandAlcoholism［NIAAA］1990)．

ｌ－８１ＮＣＲＥＡＳＥＤＢＬＯＯＤＣＡＬＣＩＵＭＬＥＶＥＬＳ

Duringtimesofstress,theIevelofcalciuminthebloodincreasesThismostlikely

occursforanumberofreasonsCalciumplaysanessentialroleinionbalanceand

enzymeactivationaswellasbeingessentialforthefunctioningoftheheart,muscles，

aｎｄｆｏｒｃｅｌｌｍｅｍbranepermeability・Duringstress,calciumistakenfromthebones

andfurtherstorageofcalciuminbonesisblockedlfstresscontinuesforalongperiod

oftime，thiscanleadtofragilebones，calcifiedkidneystones，osteoporosis，and

skeletalatrophy

Alcoholintoxicationcausesatransitoryelevationinparathyroidhormonelevels，

withresultanthighlevelsofcalciuminthebloodWhenalcoholuseisprolonged,serum

parathyroidlevelsremainelevated(Griffiths,Parantainen,andOlsonl993)Laitinenet

al.(1991)foundthatparathyroidhormonelevelsroseinnonalcoholicmenadministered

60gramsofalcoholdaily(equivalenttoapproximately5standarddrinksperday)for

３weeksParathyroidhormonelevelsreturnedtonormalwithinlweekfollowingthe

cessationofalcoholconsumptionInalcoholics，persistentparathyroidhormone

changesmaydevelopintosecondaryhyperparathyroidismThisisthoughtｔｏｂｅａ

ｒｅｓｕｌｔｏｆａｎｕｍｂｅｒｏｆｍｅｔａｂｏｌｉcfactorsincludingthereducedsynthesisofthesteroid

sexhormonetestosterone（Ｗｒｉｇｈｔｅｔａｌｌ９９１）whichsubsequentleadstodecreased

activityofosteoblasts(Adlerl992；VanThielandLesterl974).Alcoholalsostimu‐

latesthesecretionofcortisoLacorticosteroidthatregulatesseveralmetabolicfunc-
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tions(Ricol990；Ricoetall985).Ithasbeenshownthatexcesslevelsofcortisolinthe

bloodmayresultindecreasedbonemineralcontent(Laitinenetall992).A11ofthese

factors,bypromotingboneresorptionandelevatedbloodcalciumlevels,mayleadto

secondaryhyperparathyroidism

Thealcoholicisatriskforatleastthreesignificantmetabolicbonedisorders,among

themosteoporosis(Griffiths,Parantainen,andOlsonl993).Themechanismofdevelop‐

mentofosteoporosisinthealcoholicisunclear，butoneofthefactorsinvolvedin

alcohol-relatedosteoporosismaybethefactthatalcoholicshavehighlevelsof

corticosteroidsintheirbloodlthasbeenfoundthatcorticosteroidscaninducebone

loss(OrtoftandOxlund1988).Laitinenandcolleagues(1992)demonstrateddecreased

boneformationwithnormalboneresorptioninagroupoflong-termalcoholicsduring

alcoholintoxication；boneformationreturnedtonormalduringthe2-weekperiod

followingcessationofdrinking．

1-9ＰＡＩＮＳＵＰＰＲＥＳＳＩＯＮ

Ｙｅｔａｎｏｔｈｅｒｃｏｍｐｏｎｅｎｔｏｆｔｈｅ“fightorflight，，responseispainsuppressionlthas

beenhypothesizedthatthisoccursinordertoallowanorganismtoreacttosaveitself

despiteseriousinjｕｒｙＡｌｃｏｈｏｌｗａｓｏｎｃｅｕｓｅｄａｓａｃｒｕｄｅａnestheticbecauseofits

pain-killingabilitybeforebetterandsaferanestheticsweredeveloped（Tabakoff

Hoffman,Petersenl990)．

1-10ＴＨＩＣＫＥＮＩＮＧＯＦＳＡＬＩＶＡ

Ａｎｏｔｈｅｒｒｅｓｐｏnseduringstressisthethickeningofsalivawhichpresumablyoccurs

sｏｔｈａｔｔｈｅｏｒｇａｎｉｓｍｗｉｌｌｎｏｔｃｈｏｋｅｏｎitssalivaoringestitintothelungsduringrapid

respirationThewaterplacedonthepodiumforpublicspeakersispresumablyto

counteractthisstressinduceddrymouth・Nodataconcerningalcohol，sacuteor

chroniceffectsonsalivasecretionwasavailable．

1-11ＥＶＡＣＵＡＴＩＯＮＯＦＢＯＷＥＬＳＯＲＢＩＡＤＤＥＲ

Ｔｈｅautomaticevacuationofthebowelsａｎｄｂｌａｄｄｅｒｉｎｔｉｍｅｓｏｆｅｘｔｒｅｍｅｄａｎｇeris

thoughttohavebeenadaptivebyservingtoincreasespeedofflight・Lesserlevelsof

stressoftenresultinmorefrequentneedtourinateand／ordiarrhea

ChronicdiarrheaisrecognizeｄａｓｏｎｅｏｆｔｈｅｃｏｍｍｏｎｓｉｇｎＳ/symptomsofalcohol

problemsseenintheprimarycaresetting(Bradleyl994)．

ｌ－１２１ＮＣＲＥＡＳＥＤＰＥＲＳＰIRATION

Theincreasedperspirationonhandsandfeetwhichoccursduringtimesofstressis

thoughttohavefacilitatedtheholdingofaweaponｏｒｔｈｅｃｌｉｍｂｉｎｇｏｆａｔｒｅｅｏｒｒｏｃｋｓ

ｄｕｒingescapeoverthecourseofevolution

lthasbeenfoundthatthechronicalcoholicperspiresheavily(KinneyandLeaton

l995)．
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2．ＦＵＮＣＴＩＯＮＳＳＵＰＰＲＥＳＳＥＤＤＵＲＩＮＧＳＴＲＥＳＳ，ＴＨＥＩＲＰＯＳＳＩＢＬＥＬＯＮＧ‐

ＴＥＲＭＣＯＮＳＥＱＵＥＮＣＥＳ,ＡＮＤＡＬＣＯＨＯＬ

Ｉｎａｄｄｉｔｉｏｎｔｏｔｈｅｃａｔａｂolic(energyexpending)functionsactivatedduringstress,the

brainsuppressesvariousimmediatelynonessentialfunctions・However,thatwhichis

immediatelyadaptivecanbecomemaladaptiveoverthelongrun・Thefollowing

reviewsthesuppressedanabolicactivities，howtheycanbecomemaladaptiveif

suppressedoverthelong-term，andhowtheseactivitiesareaffectedbyalcohol．

2-1ＥＮＥＲＧＹＳＴＯＲＡＧＥＳＵＰＰＲＥＳＳＥＤ

Ｉｆｅｎｅｒｇyisconstantlyusedandthosestoresnotreplaced,theresultswillbefatigue

and/ormyopathylntheprimarycaresetting,fatigueisrecognizedasoneofthe

possiblesigns/symptomssuggestiveofalcoholproblems(Bradleyl994)．

Epidemiologicalstudieshavesuggesteｄｔｈａｔｏｎｅｏｆｔｈｅｒｉｓｋｆａｃｔｏｒｓｆｏｒｃａｒ‐

diomyopathymaybeheavydrinkingandthatthisrelationshipappearstｏｂｅｄｏｓｅ‐

dependent(highertheamountofalcoholconsumed,thegreatertherisk).Thecardinal

featureofcardiomyopathyisadilated，weakenedheartmuscle、Ｔｈｉｓconditionmay

resultfromanumberoffactorsincludinginfections，autoimmunedisease，andtoxic

substances，includingalcohoLHowever，ｍａｎｙcasesofcardiomyopathyareofun‐

knownorigin（MoushmoushandAbi-Mansourl991)．Researchersestimatethat21

percentto32percentofcardiomyopathycasescanbeattributedtoalcoholabuse

(Reganl990）

2-2TISＳＵＥＲＥＰＡＩＲＳＵＰＰＲＥＳＳＩＯＮ

Ｔｉｓｓｕｅｒｅｐａirissuppressedduringtimesofstressasthebodyputsoverallsurviva］
attheforefront，

ＡｓＲｕｂｉｎ(1993)haspointedout,abewilderingvarietyofdiseaseshavebeenlinked

toexcessconsumptionofalcohol(morethan60gramsofalcoholperday)yetdespite

decadesofresearchonthecausesofalcohol-inducedtissueinjury,thepathogenesis

(howtheyarecaused）ofthesedisordersremainselusive・Thusfaranunequivocal

causeandeffectrelationshipbetweentissueinjuryandchronicalcoholabusehasnot

befoundThegrowthandreplicatiｏｎｏｆｃｅｌｌｓａｒｅｒegulatedbyseveralsignaling

molecules,collectivelytermedgrowthfactorｓ(Rubinl993).Thepresenceofalcohol

hasbeenshoｗｎｔｏｉｎｈｉｂｉｔｔｈｅａｃｔｉｏｎｓｏｆｔｈｅｐｌａｔelet-derivedgrowthfactorsonliver

cells（HigashiandHoekl991)．Rubin（1993）hassuggestedthatsucheffectsmay

account,atleastinpart,fortheknowninhibitionofliverregenerationbyalcoholand

theretardationofgrowthinthefetalalcoholsyndrome

Alcoholhaslongbeenassociatedwithliverdiseasewhichoccursnotonlybecauseof

directinjurytolivercells,ｂutbecausealcoholalsoappearstoperpetuatethedamage

bydisruptingtheliverregeneration（self-repair）（Diehll993)．Dataobtainedfrom

patientsandfromanimalmodels(WandsetaL1979；DuguayetaL1982；FranketaL

l979;Ｏｒｒｅｇｏｅｔａｌｌ９８１；Diehletall990)indicatesthatalcoholconsumptionimpairs

liverregeneration・Thoughdirectevidencehasbeensightedhereinforonlytheliver，



1sAlcoholaToxinwhichDirectlyElicitstheStress(FightorFlight)Response？Ｐａｒｔｌｌ７１

alcoholmaylikelyplayaroleinmanydiseasesbyslowingtissuerepairthroughits

elicitationofthestressresponseandthesubsequentsuppressionofthisanabolic

functions．

2-3ＤＩＧＥＳＴＩＯＮＳＵＰＰＲＥＳＳＥＤＤＵＲＩＮＧＳＴＲＥＳS

Digestionissuppressedduringstressandthishasbeenshowntoresultinanincrease

inulcers，colitis，nausea，andstomachcrampsamongothers・Alcoholusehasbeen

foundtoirritaｔｅｔｈｅｇｕｔ'sliningandinhibitthemuscularcontractionscalledperistalsis

thatpassfoodalongtheintestines、Acuteandchronicstomachirritationbyalcohol

mayresultingastritisandcancertainlyaggravate,ｉｆｎｏｔｃａｕｓｅｕｌｃｅｒｓｏｆｔｈｅｓｔｏｍａｃｈ

ｏｒduodenumChronicheavydrinkersmayalsocomplainofmorningnauseaand

vomiting(KinneyandLeatonl995）

2-4ＧＲＯＷＴＨＳＵＰＰＲＥＳＳＩＯＮ

Ｔｈｅｓｅｃｒｅｔｉｏｎｏfgrowthhormonesissuppressedduringtimesofstress・Theresult

isparticularlyevidentinseverelyabusedchildrenwhomaypresentwithstunted

growthordwarfism

Fetalalcoholexposureisthemostblatantexampleofthedeleteriousimpactof

alcoholonnormalgrowth,howeveracuteandchronicalcoholexposurehavealsobeen

foundtoinhibittheproliferationandfunctionofcellsinsomeadulttissues,including

theliver(Diehll993)Bothacuteandchronicalcoholexposureconsistentlyhavebeen

showntodiminishserumGH(hypothalamic-pituitary-growthhormone)andinsulinlike

growthfactorl(IGF-l)inanimalsandhumansofbothsexes(EmanuelleandEmanuele

l997)．Researchersarecurrentlyattemptingtoidentifythespecificmechanismby

whichalcoholinhibitsthesignalsoftrophicfactorsThusfar，themosteffective

interventionforliverdegenerationhasbeenabstinencefromalcoholwhichisassociat‐

edwithgradualresolutionofmanyofalcohol'santiproliferativeconsequences(Orrego

etaL1981)．

2-5ＣＡＬＣＩＵＭＲＥＰＬＡＣＥＭＥＮＴＩＮＢＯＮＥＳＳＵＰＰＲＥＳＳＥＤ

Ａｓｍｅｎｔｉｏｎｅｄｅａｒｌｉｅｒｗｈｅｎｃｏnsideringtheincreaseincalciuminthebloodduring

stress,thehormoneswhichfacilitatereabsorptionofcalciumintobonesaresuppressed

duringstress・Thiscaneventuallyresultinanumberofskeletalabnormalitiesinclud

ingosteoporosis、Highlevelsofcorticosteroidsinthebloodofalchoholicshavebeen

suggestedasacauseofthiscondition・Asmentionedpreviously,long-termalcoholics

demonstratedecreasedboneformationwithnormalboneresorptionduringalcohol

intoxication・However,boneformationreturnedtonormalduringthe2-weekperiod

followingcessationofdrinking(LaitinenetaL1992)．

2-6ＳＵＰＰＲＥＳＳＩＯＮＯＦＩＮＦＬＡＭＭＡＴＯＲＹＰＲＯＣＥSSES

Peopleunderstressaregenerallymoresusceptibletodiseaseastheinflammatory

process(partoftheimmunesystem)inthebodyissuppressedTheneutrophilisatype
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ｏｆｗｈｉｔｅｂｌｏｏｄｃｅｌｌｔｈａｔｉｓｔｈｅｐｒｉｍａrydefenseagainstbacterialinvasionandalocal

accumulationofneutrophilsusuallyoccursinresponsetosuchaninfectionHowever，

alcoholhasbeenshowntodecreasethenumberofneutrophils・Chronicalcoholintoxi‐

cation，evenintheabsenceofbacterialinfectioncanleadtodecreasednumbersof

neutrophils(Lindenbauml987).Theacuteadministrationofmildlyintoxicatingdoses

ofalcoholtononalcoholicsproducesamarkedslowingofneutrophilmovementinto

areasofinjuredskin；thiseffectrapidlyreverseswithabstinencefromalcohol(Ballar‐

dl993).Neutrophilstraveltothesitesofinflammationorinfectionbyadheringto

capillarywalls・Alcoholdirectlyinterfereswiththisprocessandthemorealcohol,the

moreseveretheinterference(McGregoretall974)．

２－７１ＭＭＵＮＥＳＹＳＴＥＭＳＵＰＰＲＥＳＳＩＯＮ

Ｎｏｔｏｎｌｙｉstheinflammatoryresponsetoinfectionsuppressedduringstress，but

otherimmunefunctionsaswelLWithsuppressedimmunitycomesincreasedsuscepti‐

bilitytoinfectionandcancer・Inareviewofresearchconcerningalcohol，seffecton

immunefunction，Roselle（1992）foundthatmoststudiesdemonstratethatalcohol

suppressesmanydifferentactivitiesandcelltypesoftheimmunesystemThese

findingsareconsistentwiththeincreasedsusceptibilitytoinfectionobservedamong

alcoholics・Forexample,alcoholmaybeamajorcontributorincreasingthesusceptibil

itytoinfectionandhasteningthecourseofdiseasesassociatedwithAIDS(Kruger＆

Jerrellsl992).Chronicalcoholconsumptionhasalsobeenassociatedwithincreased

riskofcancersoftheupperdigestiveandrespiratorytracts，ａｎｄliver・Apossible

increasedriskalsoexistsforcancersofthelargebowelandbreastGarroandLieber

(1990)concludedthatthesuppressionoftheimmuneresponsemaybeonewayinwhich

alcoholinfluencesthecancer-causingprocess．

2-8ＲＥＰＲＯＤＵＣＴＩＶＥＦＵＮＣＴＩＯＮＳＳＵＰＰＲＥＳＳＥＤ

Ｓｔｒｅｓｓｈａｓｂｅｅｎｓｈｏｗｎｔｏｄｉｓｒｕｐｔｒｅproductivefunctionsresultinginmenstrual

problems,impotencyandinfertility,lowerspermcountsinmales,anddecreasedsexual

interestinbothmalesandfemales

Wright,Gavalier,andVanThiel(1991)reviewedtheeffectsofalcoholonthemale

reproductivesystemandconcludedthatalcoholcauseslossoflibido，impotence,and

sterilityinmales・Theyalsoconcludedthatalcoholproduceshypogonadismbydisrupt‐

ingallthreecontrolpointsofthehypothalamic-pituitary-gonadalaｘｉｓａｎｄｔｈａｔｃｏｍ‐

pensatorymechanismsthatnormallyfunctiontonormalizegonadalfunctionarealso

damagedbyalcohoLInaddition，theyfoundthatthealcohol-inducedreductionof

gonadotropin-releasinghormonesecretionbythehypothalamusappearstobegreater

thanthealcohol-inducedreductioningonadotropinsecretionbythepituitary．

ＩｎａｒｅｖｉｅｗｏｆｔｈｅｅｆｆｅｃｔｓｏｆａｌｃｏｈｏｌｏnneuroendocrinefunctiOninwomen,Ｍｅｌｌｏｅｔ

ａＬ（1993)foundthatalcoholabuseandalcoholismareassociatedwithabroadspec‐

trumofdisordersofreproductivefunctioninwomenincludingamenorrhea,anovula

tion，lutealphasedysfunction，ovarianpathology，andhyperprolactinemiaLuteal
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phasedysfunction，anovulation，andpersistenthyperprolactinemiahavealsobeen

observedinsocialdrinkers・Theriskofspontaneousabortionhasbeenfoundtobe

considerablyincreasedinwomendrinkingalcohol・Earlymenopauseisanotherpos‐

sibleconsequenceofalcoholconsumptioninwomeｎ(LloydandWilliamsl948)．

2-9ＡＰＰＥＴＩＴＥＳＵＰＰＲＥＳＳＩＯＮ

Ａｎａｄｄｉｔｉｏｎａlprocesssuppressedduringtimesofstressisappetite・Ｔｈｉｓcanresult

inweightlossandatitsextremecanbeseenoperativeintheviciouscycleofanorexia

nervosa・Ithasbeenfoundclinicallythatchronicheavydrinkersmaycomplainofloss

ofappetite（KinneyandLeatonl995)ｌｔｈａｓａｌｓｏｂｅｅｎｆｏｕｎｄｔｈａｔｗｈｅｎａｌｃｏholis

administeredintheabsenceofstrictnutritionalcontrol，alcohol-fedanimalseatless

(KorstenandWilsonl993）

SUMMARY

Experimentalevidenceisclearthatalcoholactivatesthehypothalamic-pituitary‐

adrenalaxis(ＨＰＡ).Alcoholconsumptionappearstoelicitmanyofthesamephysio‐

logicalresponsesasstressofteninexperimentallaboratorysettingsintheabsenceof

otherstressorsltisfeltthatthedatareviewedconcerningphysiologicalresponsesto

alcoholgivesupporttothepremisethatalcoholitselfisastressorwhichelicitsthefull

specｔｒｕｍｏｆｔｈｅ“fightorflightresponse.''Alcoholhasbeenshowntoincreasevarious

catabolicactivitiesincludingbloodpressureandheartrateLowtomoderatedoses

increasetherateofrespirationTheclottingabilityoftheblooddecreaseswithalcohol

ingestionandthecurrentpapersuggeststhatthisisastressor-specificresponsewhich

isperhapsmeanttohelpridthecirculationofthetoxicsubstancemorequickly､Also

likestress，alcoholincreasesproteindegradation，bloodglucoselevels，andblood

calciumlevels・Otherfunctionswhichalcoholａｆｆｅｃｔｓｉｎｔｈｅｓａｍｅｗａｙａｓｓｔｒｅｓｓａｒｅpain

suppression,bowelandbladderfunctioning,andperspiration

Anabolicactivitiesalsoappeartobeaffectedbyalcｏｈｏｌｉｎｔｈｅｓａｍｅｗａｙａｓｂｙ

ｓｔｒｅｓｓＡｌｃoholappearstosuppressenergystorage,tissuerepair,digestion,growth,and

calciumreplacementinbones・Theinflammatoryresponseandotheraspectsofthe

body'simmunesystemaswellasreproductivefunctionsandappetitearealsosuppres

sedbyalcohoL

Ifalcoholdoes，ｉｎfact，elicitthefullspectrumofthestressresponse，thishas

profoundimplicationsforsocialpoliciesandsocialattitudesconcerningdrinkingFor

example，thesociallycondonedpracticeofdrinkingalcoholasawayofreleasing

stressmaybeachievingtheOPPosjtcobjectivephysiologically,Thepersonwhodrinks

understressisactuallyノ"c花czsi"gtheirlevelsofstresshormoneandneurotransmitter

secretion・Ｉｔｉｓｌikelynocoincidencethatmanyincidencesofcrime,illness,andmany

mentalbreakdownsareassociatedwiththepairingofalcoholandhighlevelsofstress

Theimplicationsforphysicalhealthareobvious・Alcoholnegativelyimpactsdirect‐

lymanyorgansandsystems,butitalsohasmanyindirecteffectsthroughitselicitation

ofthemultiplecomponentsofthestressresponseTheimpactonhealthmayｂｅ
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particularlydetrimentalwhenheavyalcoholconsumptionoverlapswithalreadyhigh

levelsofstress､Ｔｈｅｍｅｓｓａｇｅｉｓｔｈａｔｉｆｏｎｅｉｓｅｘｐｅｒｉｅncinghighlevelsofstress,itis

particularlyimportanttoavoidalcohoL

ThechangeswhichoccuraｓａｒｅｓｕｌｔｏｆｔｈｅａｃｔｉｖａｔｉｏｎｏｆｔｈｅＨＰＡａｘｉｓａｆｆｅｃｔｎｏｔ

ｏｎｌｙｔｈｅｂｏｄｙｂｕｔｔｈｅｍｉｎｄａｓｗｅｌｌＡｆｕｔｕｒｅａｒｔｉclewillfocusonthepsychobiological

impactofstressandwhetheralcoholappearstoelicitthesameemotionaland

cognitivephenomenaasstress．
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