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INTRODUCTION

Inapreviousstudyl),remarkableregressionoflymphoid tissueswasobserved

inmiceafterasingleapplicationof3-methylcholanthrene(MC)atbirth orearly

inlife.Inmanyofthetreatedanimals,thelymphoid tissue appearedtobeseri-

ouslydamagedthrough lossofgerminalcentersin thespleen and thelymph

nodesandthroughlossofthym｡cytesinthecortexofthethymus.Thethymus

wasinvisibleinmanysuchanimalsatautopsy,andhencethetreatmentofnewborn

micewithMCmightberegardedasHchemicalthymectomy,"byanalogywiththe

term "chemicalbursec-tomy"asused by Meyeretal.2' in referencetothe

effectsofadministeringtestosteronetochickens.

Recently,strikingeffectsofneonatalthymectomyonantibodyresponsesinmice

werereportedbyMiller3'andothers4･5'. Ontheotherhand,MacLeanetal.6'Called

attentiontosimultaneousoccurrenceofthymomaandagammaglobulinemiainman.

Aswasreportedpreviouslyl),many thymomasdeveloped in miceafterdelayed

recoveryfromdamageproducedinlymphoidtissuewithMC.Itwasthusofinterest

totestanibodyresponseafterneonataltreatmentofmicewith thedruginorder

todeterminewhatrelationshiplmmunOloglCalunresponsivenessmighthavetothe

occurrenceofthymomas.

MATERIALSANDMETHODS

CFISwissmicewereused.Thisstock hasbeen bredformanyyearsinthe

DepartmentofMedicalMicrobiology,StanfordUniversity.Thymomaswereprodu-

cedinahigh percentageofthesemiceafterneonataltreatmentwith a single

injectionofMCl).

A 0.3% solutionofMCinheavy mineraloilwasprepared,and wasinjected

intraperitoneallyintonewborn｡rsucklingmiceaccordingtothescheduleindicated

inTable1.Thetreated miceweresubjectedtohistologlCalexaminationandto

testsofantibodyresponse.
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Table1.AntibodyResponse inCFI MicePreviouslyTreatedwithMC.
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Cate-
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m ental

3 0.3
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Forhistologicalexamination,su
itableorganswereremoved,an
dwerefixedin

formalin.
Thetissuesweresectionedinparafhnblocks,an
dwerestainedwith

hematoxylinandeosin.
Fortestsofantibodyresponse,t
heantigenwaseggalbumin(EA),
dispersedin

Freund'sadjuvant;i.e.,
2m1.o
fa2%solutionofEAinsalinewasaddedtoa

mixtureof6m1.0
fheavymineraloil,
2m1.0
fAquaphor,an
dlOOmgofdryheat-
killedtuberclebacilli(H37Rv).
MC-pretreatedandcontrolanimalseachreceived

weeklyintraperitonealinjectionsof0.
1m1.0
ftheantigenmixturethefourthand

fifthweeksafterbirth,an
dsomeanimalsalsoreceivedaninjectionthesixthweek.
Theanimalswerebledfromthecarotidarteryonthe15thdayafterthelast

inoculationoronanalternativeday(Table1).
Thesera,separate
dinarefrigerator,wereteste
dforprecipitatingantibodies

toEAandtuberculoprotein(TP)onthedayafterthebleeding.
Titrationsfor

precipitinswerecarriedoutaccordingtoamodi丘cationofOuchterlony'sdouble
di庁usionmethodinagar;i.e.,a
1:50,
000solutionofEAanda1:200solutionof

TPweretestedagainstserialdilutionsoftheserain0.
01-ml.cav
itiesinFleck's

agarcontainingMerthiolatein1:10,
000dilution.
Thereactionswereobserved24

and96hourslater,an
dagainafterimmersingtheplatesin10%aqueousacetic

acid.

RESULTS

Someofthemicediedoftherunting syndromel'approximately2weeksafter

MCapplication,andothersdied afteroneormoreinoculationswiththeantigen

mixture.TheMC-treatedmiceweremoresensitivetotheirritationproducedby
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themixturethanwerethecontrolanimals.

Atautopsy,inoculatedmiceshowedsigni丘cantadhesionsintheperitonealcavity.

Thespleenappearedmarkedlyenlarged15daysafterthelastof3inoculationsor

21daysafterthesecond of2inoculations. Mesenteric lymph nodeswere also

enlargedinthelattersituation.

Inhistologicalexamination,Copiousin丘ltrationandproliferationofmyeloblasts

werefoundtohavecompletelydestroyedthenormalcellularpatternofthespleen,

causingenlargementoftheorgan.Leukocytes,infiltratingfrom thespleen,Were

abundantinthepreitonealcavity,suggestingthattheantigenmixturehadintensive

leukopoietic and leukotaxis-promoting ability, presumably due to the tubercle

bacillusintheFreund'sadjuvant.

Myeloblasts,occurring in thespleen and in丘ltrating intotheotherlymphoid

tissues,aswellasintothelungs,liverand kidneys,Seemedtobequiteleukemic

inappearance,butlackedevidentsignsofmalignancy;developmentofthemye10-

blastsintopolymorphonulears,however,waseasilydemonstratedintissuesections.

These丘ndingscanberegardedasakindofleukemoidreaction,eventhoughlater

stageshavenotyetbeenthoroughlyinvestigated.

Histological丘ndingswerecloselyparalleledbyantibody response.Theresults

ofthetitrationsforprecipitinsareindicated in Table1.Controlmiceshowed

precipitinsforEA toamarkedextent15daysafterthelastantigenionculation.

MicepreviouslytreatedwithMChadnegligibleantibodieson the15thdayafter

thesecondinoculation.EachdosageofMCwasmoreeffectiveindepressingantibody

productioninnewbornmicethaninsucklings.NoreactiontoTPwasdemonstrable

inanyofeitherthepretreatedlniceorthecontrols.

DISCtJSSION

Ithasbeensuggested thatsuppressed antibody responsemay play arolein

carcinogenesis7).Infact,thedepressionofantibodyproductionwaspointedoutin

relation tohemolysln titration8',and todelayedsurvivalofskinhomografts9~11),

aftertreatmentofanimalswithMC.Thepresentstudy wascarriedoutinorder

todetermine antibody responsein micepretreated with MC atbirth,assuch

treatmentresultedinseriouslymphoiddamage.

Theexpecteddeprssioninantibody production appearedintheMC-pretreated

mice.Atpresent,however,itisnotclearwhetherthisdepression wasduetothe

thymectomizingeffectofMCortoadirectdisturbanceofmetabolism,sincesome

carcinogenic hydrocarbons are known to have an inhibitory e庁ecton animal

growthlZ～16) oronthegrowthofcellsintissueculture17). Inanycase,thesuppressed

responseinantibodyproductionappearedtobelimitedindurationtoaratherearly

stageofsensitization,asthetuberclebacilliinjected togetherwiththeantigen

eliminatedtheimmunologicalunresponsivenessinduced bytreatingthemicewith

MC.Inapreviouspaperl),itwasreportedthatmyeloblastsappearedinthespleen
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aftertreatmentofmicewithMCatbirth,and the presenceofthesemyeloblasts

wasregardedasbeingduetothepreservation ofcellsresistanttotheeffectsof

thedrug.Theinjection ofFreund'sadjuvantwith theantigeninducedmarked

proliferationofthemyeloblasts,probablybecauseofirritationsetupbythetubercle

bacilliintheadjuvant,and theresultwasenlargementofthespleenandother

lymphoidtissues,leadingtosubsequentantibodyresponse.

Theattempttodemonstratesuppressedantibodyproductioninthepresentstudy

waslimited by theside-reactionscaused by thetuberclebacilusintheFreund's

adjuvant.Nevertheless,theresultsobtained suggestthepossibility thatantibody

suppressionplaysaroleincarcinogenesIS,aStumorimmunityseemsnottoinvolve

anysuchintenseantigenicirritationsasdoescompleteFreund'sadjuvant.The

leukemoidreactioninducedbyFreund'sadjuvantinMC-pretreatedanimals,however,

isanadditionalproblem.

SUMMARY

31Methylcholanthrenewasshowntohaveasuppressiveeffectonantibodyrespo-

nseinmicepretreatedwiththisdrugatbirth.Inthisexperiment,CFISwissmice

wereneonatallytreatedwithasingleinjectionof0.3to1.0mgofmethylcholantrene

suspendedinheavymineraloil.Fourtosixweeksaftertreatment,themicewere

subjectedtotestsofantibodyresponsetorepeatedsubcutaneousapplicationsofegg

albuminedispersed in Freund's adjuvant. In titration ofprecipitinsin sera,

Suppressedantibodyproductionwasseenintheexperimentalanimals.Inaddition,

leukemoidin別trationofmyeloblastswasseeninthespleenandperitonealcavity

oftheseanimals,beingattributedtoFreund'sadjuvantinwhich theantigen was

dispersedforthestudy.
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