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INTRODUCTION

Inmanycountriesoftheworld,studiesonatypicalacidイastbacilliandtheirbacteriological

andclinicalsigni丘cancehavebecomeanimportant丘eldofresearchsinceBuhlerandPollak

丘rstreportedhumaninfectionwith"atypicalacid-fastorganisms"in1953.1)

Interestinthis丘eldinKoreawasinitiatedin1960whenI.eereportedisolationor28strains

ofatypicalacid-fastbacillifrom thesputum culturesofthepatientswith"activepulmonary

tuberculosis日.2)

In1970,Kimetal.reportedisolatior]of97Strainsofatypicalmycobacteriafrommorethan

22,000sputum samplesfrom Seoulanditsvicinity,3),but,unfortunately,therewashardlyany

mentiononthevirulenceorclinicalsignificanceoftheseorganismsinanyofthesereportsin

Korea.

SincethepathogenlCltyOfatyplCalmycobacteriaisolatedinXorea･isindoubt,theauthor

carriedoutidenti丘Cationporceduresandexperimentsonthevirulenceoratypicalmycobacteria

forthewhiteinbredmice.

MATERIALS AND METHODS

FifteenstrainsofatyplCalmycobacteriawereobtainedfrom theacid-fastbacillicultures

intheCentralLaboratoryoftheKoreanTuberculosisAssociationfrom FebruarythroughMay,

1970. Thesestrainswereiso]atedon30/.Ogawamedium from sputafollowingdigestionwith

40/.NaOHoronL･6wenstein-Jensenmediumfollowingdigestionwithoxalicacid,andonlythose

strainsyieldingmorethan20colonieswereusedintheexperiment･

ThesestrainswereclassifiedaccordingtoRunyon'sclassificationintophotochromogens

(GroupI),scotochromogens(GroupII),nonchromogens(GroupIll)andrapidgrowers(Group

IV).4) Subtypingoftheorganismsweredoneonthebasesofthegrowthrate,pigmentationof
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thecolonies,colouringresponseuponexposuretoligllt5,6),niacintest7,8),nitratereduction

9),catalase activlty 10),Tween 80 hvdrolysis ll),and arvlsulfatase activlty12). Identi一

缶cationoftheorganismswasdoneon thebasisofseveralmethodsofreference･13,14,15)

Thereferencestrainsutilizedintheidenti丘cationwerehumantype(H37RvTMC♯102),

bovinetype(TMC#401,Revanel),avian type (TMC#706Mckee#1)andotheratypical

mycobacteria,M .Kana∫2'i'(TMC♯1201,Forbes,p-1),andM.forzuz'tum(TMC♯1530,Martin,
PHS♯383),obtainedfrom themycobacterialculturecollectionoftheTrudeauInstituteofthe

UnitedStates.

TheexperimentalanimalsusedweremalemiceofSM strain (body weight,13士1g),

and8to10micewereusedforeachstrainoratyplCalmycobacteriatested. Theinoculum was

culturedinDubosliquidmedium for7days,andwasdilutedto1mg/mlwithdistilledwater,

and0.2mlorthelatter(averagenumbel.Ofviabletlnits,21･7×105)wasinjectedintothetailvein

oreachmouse.

Thefollowingobservationsweremade:

1. Deathrateoftheanimalsupto9weeksfollowinginoculation.

2. Inspection(nakedeye)ofthepathologicalchangesintheanimalssacrificedtwoatatime

from eachgroupatthreeweekintervalsupt09weeksfollowingInoculation.

3･ Weightsofthelungandthespleenoftheanimalsthussacri丘cedwererecorded)andthe

relativelungweightandtherelativespleenweightwerecalculatedaccordingtothefollowing

formulae.

Relativelungweight -

Relativespleenweight-

】ullgWeight(mg)
bodyweight(g)

spleenweight(mg)
bodyweight(g)

×10

×10

4. Weeklycolonycounts;theentirelungsofthesacrificedmicewereputin2% NaOH,and

liquifiedinuniversalhomogenizerat15,000rpm,and0.imlofthematerialthusobtainedwas

inoculatedoneachof10L6wenstein-Jensenmediaandwasincubatedat37oC.

RESULTS

1. Identi丘cationandClassi丘cation.

Bynaked-eyeinspectionoftheisolatedcolonies,thegrowthrateandthecolorwerede-

termined)andaccordingtothephotochromogentest,theisolatedstrainswereclassi丘edaccording

toRunyon'sschemeasshowninTablel･ Ninestrains(60%)Wereidenti丘edasnonchromogens,

4werescotochromogens(26･7%)and2wererapidgrowers(13.3%).

Table･1 AtypicalStrainsClassifiedt)yRunyon's
Scheme

No.ofStranis
loslated

No.of
Strains

G-I G-ⅠI G-HI G-ⅠⅤ

15 0 4 9 2

% 100.0 0 26.7 60.0 13.3

Therewerenophoto-
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Chromogens.

TheresultsofvariouschemicaltestswereshowninTable2to5. Amongthe4strainsor

scotochromogenicgroup,3wereM.scrofuZaceum,and1wasidentifiedasM･jgave∫cen∫Showing

positivereactionstonitratereductiontestandTween80hydrolysistest･ Amongtherlineof

nonchromogenicgroup)asshowninTable3)5wereBattey-avium)3wereM･terraecomplex

showlngpositivereactiontonitratereduction testand Tween 80hvdrolvsistest,and 1was

M.trl'VZaZeshowlngpositivereactiontoarvlsulfatasetest. The2rapidgrowerswereidentified

asM･fortu2'tum growingonL6wenstein-Jensenmedium withinthreedaysandshowingpositive

Table･2 ScotochromogenicGroupIdentifiedbyVariousBiochemicalTests
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Table･5 RcsultofObservationsonMiceInfectedwithAtypl(､alMycolJacteria
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reactiontoarylsulratasetest.

2･ PathogenlCltyfわrmice.

Table5showstheresultsof9weeksobservationofthemiceinoculatedwiththeatyplCal

acid-fastbacteriaandthereferencestrains. Noneoftheexperimentalanimalsdiedwithinthe

9weeksofobservationexceptthoseinoculatedwiththereferencestrainsofH37Rvand M.

bovz'S･ Alsotheorgansofthesacrificedmicedidnotshow anypathologlCalchangesexcept

thosefrom theanimalsinfectedwiththereferencestrainsofH37RvandM.bovis.Showing

severegranulomatouschangesinthelungs. Therewasnoappreciabledi鮎renceintherelative

lungweightsbetweenthestudyandthecontrolgroups,butonlythespleenweightofthestudy

groupIncreasedascomparedwiththeuninfectedcontrolgroup.

Inordertoobservethepersistenceorthebacteriainthelungs,theviableunitswerecounted

at24hours,3weeks,6weeks,and9weeksasshowninTable6,andtherewasarapiddecrease

inthenumbersofbacteriawiththepassageoftime. M.∫crofuZaceum andM..#avuscom-

pletelydisappearedfrom thelungswithin3weeks,butothergroupsororganismsshowedper-

sistenceat3rdweekinconsiderablenumbers. At6thweek,onlyafew coloniesofBattey-

avium 274,333,andM.terrae1,278and906wereobtained,butotherstrainscompletelydis-

appeared)andat9thweekonlyBattey-avium 274)andM･zerrae906Survivedinsmallnumbers

whereasallotherstrainsdisappearedfrom thelungtissue･

DISCUSSION

Sincethe丘rstreportorisolationoratypicalmycobacteriafrom thesputum culturesor

suspected tuberculosis patients in Korea in 1960,2) epidemiologicaland bacteriological

workshavebeenpublishedin thiscountry･ Thev uniformlyreported recovery ofmany∫

strainsofatyplCalacidイastbacillibelonglngtOGroupsII)ⅠⅠⅠ)andIV accordingtoRunyon)s

classification2,3)

However,littleinformationisavailableastotheclinicalsignificanceandvirulenceofthe

isolatedatyplCalmycobacteriainKorea･ Theauthor'swork,uptothetimeorthiswriting,

representstheonlyanimalexperimenttoevaluatethevirulenceoftheatypicalmycobacteria

isolatedfrom humansputainKorea.

ThewhitemicewereusedinthisstudyforthepossiblesuperiorltyOrthemicetothegulnea

plgSaSexperimentalanimalsfわrthevirulencestudyoratypicalmycobacteria･4)

TheisolatedstrainsofatypicalmycobacteriainthisstudybelongedtoGroupII,(26.7%),

GroupIII(60%)andGroupIV(13･3%)accordingtoRunyon'sclassi丘cation･ Thisisgenerally

similartothe丘ndingsofotherworkersinKorea,especiallythenotableabsenceofthestrains

belonglngtOGroupI,whichareconsideredtobemorevirulentthanothers)2)3)andtherelative

preponderanceorstrainsbelonglngtOGroupIII･3,16)

AsshowninTable5)noneorthestrainsoratypicalmycobacteriatestedcauseddeathorthe

infectedmicewithinthenineweekperiodofobservation,andonlytherelativespleenweight

somewhatincreasedinthestudy group･ Thenumberorviableunitscultured from the

lungtissueoftheinfectedmicerapidlydecreasedwiththepassageoftime,andalmostcompletely

disappearedbythe9thweekofobservation･
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Inshort,thefifteenstrainsofatypicalmycobacteriabelonglngtOGroupsII,IIIandIV

recoveredfrom thesputum culturesoftheradiologlCallydiagnosedcasesof"pulmonarytuber-

culosis"failedtocausedemonstrablediseasein micewhen inoculated intravenously. The

resultsofthisstudycouldatleastpartlybeexplainedbythefactthattherewasno strain

ascribabletoGroupI(photochromogcn)whichisgenerallyconsideredtobethemostvirulent

ofalltheatyplCalmycobacteria･4)Itjsinterestingtonote,in thisconnection,thatthereis

somesimilarltylnthegroupdistri-butionbetweenthestrainsofatyplCalmycobacteriaisolated

from thesoilsamples16)andthose obtained from the human sputum culturesin Korea,3)

whichshow relativepreponderanceorGroupHIstrainsandabsenceofGroup Istrains.It

isalsonoted,inthiscontext,thatatypicalmycobacteriawerectlltivatedFrom sputum samples

of7.50/.of290apparently healthy men in tropicalAustralia,and mostofthe strains

belongedtoGroupsIIandIII.17) However,thepossibilityremainsthatthese apparenth-

innocuousorganismsmaycauseopportuneinfectiondepending upon the condition ofthe

host.

Anotherpointtoconsideristhattheauthor'Sexperimentalmodelincludingtherouteof

inoculationmavbeunsatisfactory. Whiletheauthor'sexperimentalanimalsdidnotshowLlny

signofdisease,Blitek-Golcreported500/.mortalityin themi ceinfectedwithGroupIllstrains,

buttherouteofinoculationwasnotmentionedintheabstract.18) Japaneseworkersreported

successfulproductionoftuberculouslesionsh thetest]'Clesofrabbitsinoculatedwithatypical

mycobacteria,19)andeveninguineaplgSinoculated bヽTintraepididvmalroute･20) Therefore,

itispossiblethatpathologlCallesionscould havebeen produced in theauthor'smiceif

variousotherroutesofinoculationhadbeenutilized.

StillanotherpolnttOCOnSiderisfindingthemostsuitableexperimentalanimalforviulence

testsofatyplCalmycobacteria･ Thesuccessofanyexperimentalanimalinoculationofmyco-

bacteriadependstoaconsiderableextentuponthechoiceofanapproprlatetestanimal. Re-

cently,Choietal.ShowedthatKoreanChipmunkprovedtobeareliableexperimentalanima′1

forM.tubercuZo∫2'∫evenWiththelowerinfectiousdose(lessthan5.8×103),theestablishment

orinfectionbecomingmaniFestinthesecondweekofinoeulation･21) Intheauthor'soplnion,

furtherstudieswithatypicalmycobac･teriashouldbetriednotonlvbvvariousroutesofin-

ocu]ationinmicebutalsoonsomeotherexperimentalanimalssuchasKoreanchipmunk･

SUMMARY AND CONCLUSION

Fifteenstrainsof-atypicalmycobacteriaobtainedfrom sputum culturesofclinicalcasesof

"tuberculosis"wereclassifiedintoGroupsII,IIIandIV bvRunyon'sclassification. There

wasnotableabsenceorGroupIstrains.

NoneoftheteststrainsinoculatedintomicebvintravenouL"Outeforvirulencetestproduecd

pathologlCallesionsinmice,andtheatypicalmycobacteriarapidlydisappearedfrom thelung
tissueortheanimals.

ItisconcludedthatthesestrainsofatyplCalmycobacteriafrom thesputum samplesin

KoreawereofnosignificantpathogenlCltylnmicewheninoculatedbythetailvein,andthat

futuretrialsshouldutilizeotherroutesofinoculationorotherexperimentalanimalssuchas

Koreanchipmunk.
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韓国において噂疾か ら分離 された

非定型抗酸性菌の特長について

(大韓民国ソウル市)

李 在 珪, 金 成 鎮

韓国で1970年 2月より5月迄に略淡か ら分離

された抗酸性菌の内,15株の非定型抗酸性菌の

性状を検討 した｡その結果,Runyon分類で第

1群 に属する菌株はな く,第 2群 4株 3株 (jrZ.

∫crofutaceum 3枚,Jrf.,Gave∫cen∫1株),第 3

群 9株 (Battey-avium型 5株,M./errae群 3

秩,M.trz'vz-alel株), 及び 第 4群 2株 (M.

fortuz●tum)が認め られた0第 1群がな く,第 3

- 105…

君羊が最 も多い点は従来の韓国でU)報告と一致す

る｡

更に上記15株につき, その 105-106をマウ

ス静脈 に接種 したが, 9週間の間に死亡マウス

はな く,肺内の生菌数 も速かに減少 した｡非定型

抗酸菌の毒力検定には上記の如き慣用法以外の

方法,例えば動物を変える (Koreanchipmunk

を使用す る)等をとるべきではないかと考える｡


