
ContributionsofShibasaburoKitasatotothe

ImprovementofSmallpoxVaccineinJapan

MasaoSOEKAWA

Afteraseven-yearstayinRobertKoch'slaboratoryKitasatoreturned

toJapaninl892,andbecametheAdviserinl893andtheDirectorinl902

oftheSmallpoxVaccinelnstituteinTokyo.’

KitasatocontributedtotheimprovementofsmallpoxvaccineinJapan

byhisachievementinbacteriology・HiscontributionwillbebrieHyintroduced

inthispaper.

1.IntroductionofthetuberCulintestfbrquarantineOf

cowSusedfbrSxnallPoxvaccineProduCtion

Asiswellknown,Kitasatowasthemosttrustedcoworkerof

Kochinthestudyoftuberculin,andhehimselfwaswellacqainted
withtuberculinanditsapplications.Therefbre,heintroducedthe

tuberculinthermaltestfbrcalvesusedfbrsmallpoxvaccineproduc-
tioninJapan(1).Useoftuberculintestcouldcomplementclinical

diagnosisoftuberculosisoflivingcowsunderpreliminaryquarantine.

I1．Unitigutionoftheuse⑥垂Phenoltokillbacteriain

sxnaUpoxvaccine

OnMayl41896,agrandcentenaryofJenner'sdiscoveryofvac-

cinationwasheldatUenoParkinTokyowithmorethan6,000

personsinattendance(2).

Onthisoccasion,KitasatodedicatedapapertoJenner(3).This

paperreportedhisexperimentonthesterilizationofbacteriacon-

taminatingglycerolsmallpoxvaccineandconcludedthatphenolwas
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themosteffbctivechemicalfbrthepurpose.

Kitasato'soriginalreportisbrieflyabstractedbelow:H"α""gof

smallpoxvacCinestoatemperatureof60｡Cwhichisnecessaryto

killbacteriaissimultaneouslydestroyedthepotencyofvaccines.

FY"γα"0"ofsmallpoxvaccinesthroughChamberland-filtersre-

sultedinbacteria-fi'eefiltrates,buttheirpotencywassimultaneously

lost.CWe""Jssuchasthymol,salicylicacidandboricacidweread-

dedtosmallpoxvaccinesinvariousconcentrations.Thesolubilityof
thesechemicalswassosmallthatvaccineswerehighlydilutedto

reducetheirpotency.Aftersurveyingmanyotherchemicals,phenol
wasfbundtobethemostsuitableonefbrthepurpose.

(1)Sterilizationtestofphenol

WatersuspensionsofS""."o9e"8J､jSt"伽．α/6",α剛γezJsand
c"γ"射必e"d."γ"g伽""bouillonbrothculturesofE".γ"s""""

andP"t.加幽"0C"";andheartbloodofaguineapigwhichdiedjust

befbrefromarti6cialinoculationofB".α"hγ"cisweremixedinequal

volumeswithnormalglycerolvaccine・Tothesesamplesphenolwas

addedataconcentrationof0.66-0.80%andtheywerestoredina

coldroom.Whenexaminedafter5-7daysallspecimenswerefbund

tobesterile,butsporesofBczc.szJ6〃"j､weresometimespresent.

(2)InHuenceonpotenCy

1)Testbyinoculationintocalves(3-3.5monthsold)
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2)Testbyhumaninoculation
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Conclusions

(1)Bacteria-fi､eesmallpoxvaccineswerepreparedbytheadditionof

phenoltoordinaryglycerolvaccineataconCentrationof0.66-0.80

%andbykeepingtheminacoldroomfbrSevendays.

(2)Afteronehundreddaysofstorage,phenol-addedvaccinesmain-

tainedsu伍cientpotencyfbrpracticaluse.

(3)Bacteria-fifeesmallpoxvaccinescausednounpleasant，severein-

Hammationsinthevaccinee,whichwereoftenseenwiththeuse

ofordinarvvaccines.
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111.Developxnentofaprocedurefbrrnaintenanceofthe

potencyofseedvaccinevirus

Atthattime,serialpassageofvaccinevirusincalveswerecon-

sideredalmostimpossibleover3-4generations.Kitasatosuspectedthat

bacteriacontaminatingsmallpoxvaccinemadeserialpassagesofvac-

cinevirusdifficult(3).

ShinkichiUmeno，oneoftheassistantsofKitagato，studiedserial
鐸 鈩

passagesofvaccinevirususingbacteria-freeseedvirusandconcluded

thatvaccineviruscouldbeseriallypassa;dfbrmanygenerations

withoutdiminishingitspotency,whenthefbllowingprerequisitesare

fillfilled(4):

(1)Theareaoftheskintobeinoculatedmustbelimitedpropor-

tionallytothebodyweightofthecalves.

(2)Theseedvaccinevirususedfbrinoculationofthecalvesmustbe

dilutedtoacertainconcentration.

(3)Bacteria-fi､eeseedvaccinevirusmustbeusedibrtheinoculation.

Discussions

Useofphenolwasgraduallyadoptedfbrtheproductionofsmall-

poxvaccine,notonlyinJapanbutalsoinvariousvaccineinstitutes

infbreigncountries.SuchauthoritiesasH.A.GinsinBerlinandE.

PascheninHamburgintroducedthephenolprocedureasamethod

conventionallyusedinJapan,.:..,wieesinJapangeschiet,...''(5).

Eveninmoderntimes,phenolhasbeenrecommendedbyWHOto

killbacteriacontaminatingvaccinialdermalpulp(6).

Anauthenticprocedurefbrmaintenanceofthepotencyofseed

vaccinemadetheprovisionofnecessaryamountofseedviruSpossible

andresultedinl902theclosingoftheOsakaSmallpoxVaccineln-

stitute,oneofthetwogovernmentalinstitutes.

Thesmallpoxvaccineproducedunderthestrictsurveillanceof

KitasatowasofhighqualityandwasoftenexportedtootherAsian
●

countorlesonrequest.

IntheRussoJapaneseWar,carriedoutwheresmallpoxwasthen
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endemic,onlythreehundredsandsixtytwocasesandthirtyfivedeaths

ofsmallpoxperonemillionJapanesesoldierswerereported(7).

W・OslerintroducedthestatisticsfiomJapan,whichshowed

strikinglythee伍cacyofvaccinationinJapan(7),(8).
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