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Extremelyhighsmallpoxmortalitywasreportedatthetimewhen‘

neithervariolationnorvaccinationhadbeenperibrmed.C.D・Dixonl)

notedthatwholetribeswereexterminatedwhensmallpoxwas

introducedintheWestlndiesinl507,andthatwholeraceswere

exterminatedwhenitfirstappearedinBrazilinl563.

However,fbwdocumentsfi､omthattimewhichprovesuchhigh
smallDoxmortalitiesareextant.

冬

InSbk〃G"〃2)thenumbersofpatientsanddeathsinanepi-

demicofsmallpox,whichwasintroducedfi､omthelzupeninsulato

Hachijolslandinl795,werenoted.Thedatacanbearrangedas
fbllows.

Nameofl/､,,,｡+;,､"|SmallpoxISmallpox
PPopulation

Village PatientslDeaths

Min611,4001,200460

Kashidat6190010329

Suyeyoshil8005515

Aogashimall501913

Infbctivity
（％）

85．71

11．44

6．88

12，67

Mortalitv

（％）

32．86

3．22

1．88

8．67

Case-

Fatality(%)

38．33

28．16

27．27

68．42

However,inKashidat6village,therehadbeenasmallpoxepi-

demicinthepast;inSueyoshivillage,manyinhabitantsfbaring

smallpoxtookrefhJinthemountains,andinAogashima,onlypeople

whohadbeenvariolatedhadimmigratedfromHachijolsland.There-

fbre,onlythedatafromMin6villagearefbrvirginland,andthe

mortalityandcase-fatalitywere32.86%and38.3%respectively.
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Inl795,smallpoxragedintheYonezawaclan(Yamagatapre-

fbcture),atatimewhenevenvariolationwasnotpracticed.Two

thousandandsixtyfburdeathswererecordedoutof8,389patients

andthecase-fatalityreached24.60%.3)

Becausethereareextantonlyfbwdocumentsconcerningsmallpox

mortalityinancienttimes,theauthorswouldliketoreportthedata

covering80yearsfi､oml771tol851fiFomamountainousdistrictin

Gifi'prefbcture,Japanwhereneithervariolationnorvaccinationhad

beenperfbrmed.

1．Matex･iaIsfbrInvestigation

(1)KakochosofOgenjiTemple

FortheinvestigationthedatainamonographS""",0"KMochos

(deathregisters)qf0-""ん加駈血4)wasused.

O-Temple(Ogenji)issituatedinMiya-mura(village)near

Takayama-shi(city),Ono-gun(county),Gifil-ken(prefbcture).Ogenji

belongstotheOtanischooloftheJ6do-ShinshnsectofBuddhism,

andwasfbundedaboutfivehundredyearsago.(Fig.1)

ThechiefpriestsofOgenji,especiallythosewhowereincharge

intheEdoPeriod(1600～1867),wererespectedscholars,andthey
notedaboutonehundrednamesofdiseasesintheirKakochosordeath

registers.InOJnjiimmensevolumesofKakochosfroml528are
stillinexistence.

Hg、109enjiTemple
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TheKakochoisaregisterinwhichthepopularname,posthumous

Buddhistname,thedateofdeathandtheageofdeathofdead

parishionerswereusuallyrecorded.IntheKakochosofOgenji

notonlytheseitemsbutalsothedateofbirth,thesex,thecauseof

death,andsometimesvariousfamilymatterswererecorded.Even

socialeventsandhumanintereststoriesweresometimesrecordedin

diarvstvle.
‘‘

Froml688tol730,onlyuncommondeathssuchashanging,

drowningetc.wererecorded,butsincethenmanynamesofdiseases

suchasR6gai(pulmonarytuberculosis),Sh6kan(typhoidfbver),

Ribyo(dysentry),etc.wererecordedasthecauseofdeath・Therefbre,

therecordofsmallpoxintheKakochoseemstobehighlycredible.

Thoughvariolationwasintroducedinl744toNagasaki,thesole

tradeportatthattimesituatedatthewesternpartofJapan,but

ithadnotbeencarried･outinthedistrictunderinvestigation.On

theotherhand,vaccinationwascarriedoutsincel849inJapan,but

inGifilprefbctureitwascarriedoutinl870fbrthefirsttime5),

anditwasinl875inHidadistrict6)．Therefbre,thedatareported
herearethatofinthedistrictwhereneithervariolationnorvaccina-

tionhadbeencarriedout.

ParishonersofOgenjiweretheinhabitantsofMiya-village(52km2

inarea)inOnocounty,andthoseofAdakasu,Nagisa,Nagatoro,

Tokusabora,Hikisag6,Gob6,Ut6,Musugo,Kuguno,andYamanashi

villages(107km2inarea)inthesamecounty.

Meterologicaldataofthevillagesareasfbllows.Atomospheric

temperature(yearlymean):8.7｡C(Miyavillage);10.5｡C(other

villages),Amountofrainfal1:200mm(Miyavillage);168mm(other

villages),Periodof､snowfall:FromthelastpartofDecembertothe

lastpartofMarch,Heightabovesealevel:ca.600m.

(2)CalculationofthePopulation

Asabasisfbrcomputationofthepopulationinthepast,names

andagesofthetotalinhabitantsinl970wereinquiredandlisted

separatelyaccordingtoage.Deadpersonsfi､oml969tol771were

determinedaccordingtoage(RecordedGroup)(Tablel).The

numberofdeadpersonswasaddedaccordingtoagetothel970Po-
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TablelBasisibrComputationofthePopulation
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*A,B,C,D,E…Numberofinhabitantsbyageintheyearl970

**a,b,c,d,e･･･Numberofdeceasedinhabitantsbyage.

Table2CalcuationofthePopulation
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Pulation(refbrtoTable2),andthepopulationinl969wascalculated

(QzJc"/α彫JP叩"jα姉").Byrepeatingthesameprocedure,thepopula-

tioneachyearinthepastwascomputed.

Ifthereweredeadpersonswhoseageswerenotrecordedinthe

Kakocho(Non-recordedGroup),theaverageageoftheCalculated

Groupinthatyearwasappliedtothem，andaRezﾉisedP""Jα"0〃was

obtained.Duringl771tol851,recordedpersonswere7818andthe

non-recordedwere285(3.68%).
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InthisreporttheageaccordingtotheJapanesewayofcounting
yearsofagewasusedasabove.

(3)SmallpoxMortality

Thesmallpoxmortalityeachyearwascalculatedbydividing

thetotalnumberofsmallpoxdeathsbytheRevisedPopulationof

thatyear.Inthecalculation,thethirddecimalpointwasrounded
off､tothenearestwholenumber.

Thesmallpoxmortalityamongtotaldeceasedinhabitantswas

calculatedbydividingthetotalnumberofsmallpoxdeathsbythe
totalnumberofdeceasedinhabitants.

Thesmallpoxmortalityofchildrenunderfiveyearsoldwascal-

culatedbydividingthetotalnumberofsmallpoxdeathsofchildren

underfiveyearsoldbythetotalnumberofdeathsofthesameage.

11．Results

(1)ThesmallpoxmortalityintheHidadistrictduringthe80

yearsfifoml771tol851wascalculated.Thehighestmortalitywas

3.28%in1804.Thehighestmortalityofsmallpoxamongthetotal

deceasedinhabitantswas64.79%inthesameyear.(Table3)

(2)Thesmallpoxmortalityofchildrenunderfiveyearsold

amongthetotaldeceasedchildrenofthesameagewascalculated,

andhighestmortalitywas67.50%in1772．(Table3)

(3)ThesmallpoxmortalityofthetotalinhabitantsranparalleI

tothesmallpoxmortalityofchildrenunderfiveyearsoldamongthe

totaldeceasedchildrenofthesameage.(Chartl)

(4)Twotypesofsmallpoxmortalitycurveswereobserved.One

typehadahighpeakfbllowedbyHatorhorizontalcurvesatalmost

thezerolevelfbrsomeyearssuchasseeninl790,1797,1804,1811,

1823,and1846.Theothertypehadalowpeakwithawidebase

asseeninl783～85,1827～32andl835～43.(Chartl)

(5)SeasonalHuctuationofsmallpoxdeathsnumbers(smallpox

outbreak)seemsnotdistinct.(Table4)
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Table3SmallpoxMortalityi'ltheHidaDistrict
、
④

ChildrenunderfiveyearsoId
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Table4SmallpoxDeathsbyMonth
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111.Discussion

SmallpoxmortalitymayvaryinaccordanCewiththevirulence

oftheprevailingvariolavirus.However,ifsuchvariationsaredisre-

garded,thesmallpoxmortalityinadistrictwhereneithervariolation

norvaccinationhadbeenperfbrmedwilldependonthefactors

relatedtosmallpoxinfbctivity,suchasthepopulationdensity,traffic

conditionsandisolationofsmallpoxpatients,etc.Inthedistrictunder

investigation,however,suchfactorsdidnotseemtovarysubstantially

duringtheobservationperiod.

Itisthinkablethatthesmallpoxmortalitywillincreaseincase

ofstarvation.However,theinHuenceofstarvationuponthesmallpox

mortalityinthedistrictwasnotclearyseen.

Thelowmortalitvcurvewhichfbllowedafteraheavvoutbreak
‘ ‘

ofsmallpoxmightbeduetothesuddenincreaseinthenumberofim-

muneinhabitantsandsuddendecreaseinthenumberofchildrenunder

fiveyearsold.Withthelapseoftime,theimmunityofinhabitants

graduallydecreasedand,atthesametime,thenumberofchildren

whowerehighlysusceptibletosmallpoxgraduallyincreased.Inthis

way,abasisfbrthenextoutbreakofsmallpoxwasestablished.

Smallpoxdeathsbefbrel771wereasshowninTable5.Thefirst

deathwasrecordedon22ndJanuary,inl734inGob6village.At

present,itishardtoclarifythatwhythefirstcaseofsmallpoxdid

notcausemanysmallpoxcasesanddeaths.
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InordertoknowtherouteofsmallpoxinvasiontoMiyavillage

theKakochosofthefbllowingsixneighboringtempleswereexamined.

N…｡fTemplelFoundediolS|…da‘ |Distance(km)
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AsthedeathcausewasnotbeenrecordedintheKakochosexcept

thatofOgenji,therouteofinvasionwasdeducedfromtheincrease

ofdeathnumberscomparingwiththatofaverageones.

Whenthedeathnumberincreasedoveraveragedeathlevel,the

invasionofsmallpoxwasdeduced,andthemonthofthefirstincrease

inonevillagewasconneCtedtothatofanothervillage.Considering
theinclinationofthusconnectedlines,theinitiationandtherouteof

invasionwaspresumed.Thussmallpoxinvasionswereassumedas
showninTable6.

Table6RouteofSmallpoxlnvasion
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IV.ConclEgion

ThesmallpoxmortalityinthedistriCtunderinvestigation,where

neithervariolationnorvaccinationhadbeenperfbrmed,wasnotso

highthatallinhabitantswereexterminated.

TheauthorsthankDr.HiroshiMaruyama，ProfEssoremeritusofOsalr"

Unfrersity,fbrhisvaluableadvice.
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