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INTRODUCTION

In1943,GrosslO) showedthatmethylcholanthrene-inducedsarcomasofC3Hmice

caninducetheresistanceofitshosttothetransplantationofthesametumorin

isologousmice.

Ithasbeencon丘rmedbyFoley8',Prehn21)andbyR6V6sz25',andanalogousresults

havebeenobtained by Klein15･16) onmethylcholanthrene-inducedsarcomasinauto-

chthonousmice.

TheexperimentsofFoley8'showedresistanceofC3H/Hemicetothetrans-

plantationofMCsarcoma,byregression oftheprimary MCsarcoma,following

theligationmethod.R6v6sz25) Showed thatresistancecan beestablishedagainst

theprogressivegrowthoftransplantedEhrlich ascitestumorsbypretreatingthe

hostwith Xray-1rradiatedtumors. However,hereported thatmice werenot

immunizedagainstmammarycarcinomaandlymphomabysimilarmethod.

Someinvestigatorsalsoreportedthesuccessfulinductionofresistancetothe

growthoftransplantedmousetumorsbypretreatmentofmicewithXray-Irradiated

cellsfrom thesamekindoftumorsl,15,20,32,33)

Accordingtotheseinvestigationsitseemstobeprovedthatthehostsacqulre

animmunologicalresistancetotheirown tumorsandtumorsofisologousorigin.

Theauthorsattemptedtoconfirm thetransplantationimmunityofEhrlichascites

tumorandmethylcholanthrene-inducedsarcoma,torevealdifferenceoftheimmunol

loglCalresponsebetweentheregionallymphnodeandotherparts.
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MATERIALSANI)METHODS

AlltheanimalsemployedforthisstudywereoftheDDD-orC3Hmice,weigh-

ing20-25gm,and2-3monthsofage.Thesestrainsweremaintainedbycon-

tinuous,single-line,brothertosistermatingattheInbredStrainAnimalCenter,

KyotoUniversity.Allmicewerekeptonastandaredpelletdietwhich,together

withdrinkingwater,wasavailableadlibitum.

Twokindsoftumors,i.e.Ehrlichascitescarcinomaandmethylcholanthrene-

induced丘brosarcomas,wereemployedforthisstudy.Theformerwasobtained

from theResearchInstitute,MicrobialDiseases,OsakaUniversity,andmaintained

inmicebyweeklytransfers.Thetransferswerecarriedoutbyintraperitoneal

injectionofascitic丑uid.Thelatterwereinducedbysubcutaneousinjectionof0.5-

1.0mg methylcholanthrene(L.Light& Co.,Ltd.,England),dissolvedin0.1ml

oliveoil,intothedorsalskinofmice,andmaintainedinmicebysubcutaneous

transplantationat10-14dayintervals.Astheantigenicityoftumorsmayhave

changedbytransferoverlongperiods,tumorstransplantedover丘Vegenerations

werenotemployedinthepresentexperiments.

Onepartofthesetumorswasinoculatedsubcutaneouslyintountreatedisologous

micetomaintain thetumor,whiletherestwasirradiatedwithatotaldoseof

15,000Rof60Co(30R/sec),mixedwithanequalvolumeofphysiologicalsalinecon-

taining100/Ⅰ.U.penicillin,andhomogenizedwiththeVirtisblenderatapproximately

3000r.p.m.for5minutes,Sothatthetumorhomogenatewasusedastheantigen

auid.Thehomogenateswerekeptfrozenat-200Cuntiluse.Anotherfluidfor

controlexperimentswaspreparedonthesamedayfrom thepooledliver,kidney,
andspleentissuesofanuntreatedisologousmouse.

Whengeneralimmunizationwasintended,0.15-0.2mltumorhomogenatewere

lnjectedintothesubcutaneoustissueandperitonealcavity.Forlocalimmunization,

atotaldoseof0.05-0.10mloftumorhomogenatewasinjectedintothethighand

thesole.Suchtreatmentswereperformedonceaweekforfourweeks.Tumor

cellswereinoculatedonetotwoweeksafterthelastinjectionofantigen,thenthe

growthrateoftransplantedtumorswasobserved.

ForB.C.G.sensitization,0.5mg ofB.C.G.Withthecompleteadjuvantwas

injectedintothedorsalskinofODD-mice,andoneweeklater0.5mgB.C.G.was

injectedintravenously.Twoweeksafterintravenousinjection,sensitizationwas

con丘rmedbyMantouxreaction.

Inthecaseoftransplantationin thedorsalskinofmice,tumortissuewas

inoculatedsubcutaneouslywithoutanesthesia.Inthecaseoftransplantationinthe

lymphnode,tumortissuewasinoculatedwithatuberculinsyrlngeintothelymph

nodeexposedbyskinincisionundergeneralanesthesiaaccomplishedbyintraperi-

tonealinjectionof1.5-2.0mg/mouseofnembutalsodium.

Usually,onthe28thdayafterthetransplantationoftumors,bothimmunized

andcontrolanimalswerekilled,examinedforthepresenceoftumors,and any
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tumorsfoundwereremoved.Theremovedtumorswereweighedandrecordedat

eachinspection.After丘Xation oftheremovedtumorswith 10% formalin,the

tumorsweresectionedinparamnblocks,Stainedwith hematoxylinandeosin,and

thenexaminedhistologlCally.

RESULTS

A.EffectsofGeneralImmunizationontheTransplantedEhrlichAscitesTumor.

1.Transplantationintosubcutaneoustissue.

Ehrlichtumorcells(1×107)weretransplantedintothedorsalsubcutaneoustissue

ofmice.Figure1showsgrowth-ratesoftransplanted tumorsin bothimmunized

andnon-immunizedmice.Transplantedtumorsincontrolgroupgrow morerapidly

thaninimmunizedgroup.Averagesurvivaltimeaftertransplantationwassixto

sevenweeksforimmunizedgroup,butthreeweeksforcontrolgroup.

Averageweightoftumors4weeksaftertransplantationwas2.17gm inthe

immunizedgroup,and5.07gm incontrolgroupasshowninTable1.

Incontrolgroup,asshowninFig.2,cellsofgrowing tumortissueareclosely

arranged,andthecentralpartsoftumortissueareusuallynecroticduetorapid

growth.Contrarily,intheimmunizedgroup,thearrangementoftumorcellsisloose,

andmarkedproliferationof丘broustissueand in別tration oflymphocytescanbe

seenaroundthetumortissue.Fig.3showsthemostsigni丘cantchangesofthe

transplantedtumortissuesintheimmunizedanimal.Inthiscase,tumorcellsare

loosely arranged andsurrounded by an aboundanceoffibrousandlymphocyte-

in別tration.Sometimes,gigantictumorcellsthatseemedtobeunusalmitosiscan

befoundintheimmunizedgroup.

From theabovementioned findings,the micegenerally sensitizedbyEhrlich

tumorcellsshowresistancetosubcutaneousinoculationofthesametumorcells.

1') , 1 , (' /

Wビeks(-lftL､1-日1Jtlct】川1

三 三 :Immunized i,rOuP

●一一一一-I+ し川1tl(ll〔ミ1｡tll)

Fig.1 Effectofgeneralimmunizationontransplantation
ofEhrlichcarcinomaintothedorsalskin.
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Table1 Effectofgeneralimmunizationontransplantationof
Ehrlichcarcinomainthedorsalskin

Immunizedgroup

Controlgroup

1

1.48 28.61

A,｡rag｡ ≦ 2.17gm

4

5

6

7
J 25･84gm

5.74gm 1 32.27gm
8･78 F 31･42

一二I- 二 ~
声 J

Weightotumorsi/twheei
0.10gm
0.09
0.05
0.08gm
0.18gm
0.28
0.14
0.16

0.19gm

ghtofbody

Histologically,destructionoftransplantedtumorcellsandrejection-reactiontothem

canbeseeninthesensitizedmice.

2.Transplantationintolymphnodes.

Ehrlichtumorcellswereinoculatedintothedorsalskin andlymphnodes,and

thegrowth-ratesoftransplantedtumorinmicesensitizedbythesametumorand

thoseofcontrolmicewerecompared.Transplantedtumorcellsinlymphnodegrew

morerapidlythanthoseindorsalskin.

Anamountof1xlO3cellsofEhrlichascitestumorwasinjectedintooneinguinal

lymphnodeofonesideofDDD-mice,andthesemiceweresacrificedfourweeks

later.AlltransplantedEhrlichtumortissueswererejectedintheimmunizedmice,
buttook60% incontrolmiceasshowninTable.2.

Table2 EffectofimmunizationontransplantationofEhrlich

ascitescarcinomaintoinguinallymphnodes

Immunizedgroup
Caseno.
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2

3
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7

8

9

10

Rateof〃take"

Averageweight
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)
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dI
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1

l

(
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(

(
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(
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Occurrenceof
tumors

+

+

+

+
+

+

一

一

一
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(
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Fig.2Ehrlich tumortransplanted
in thesubcutaneoustissueof
controlmice.Tumorcellsclo-

selyarrangedlikeastone-wall.
(H∴E.staining)

Fig.3Ehrlichtumortransplanted
in thesubcutaneoustissueof

generally immunized mice.
Tumorcellsarelooselyarran一
ged and glgantictumorcells
andmarkedinfiltrationoflym-
phocytescanbefound.(H.-E.
staining)
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Fig･5Transplantedtumorinlymph
nodesofgenerallyImmunized
mice.Tumorcellswithgigantic
nucleusand marked lympho-
cyte-in丘ltration in tumortis-

?uescanbeseen･(H･-E･stain-
1ng)

Fig.6Transplantedtumorinlymph
nodesofnon-immunizedmice.

(H.-E.staining)

Fig･7(a)A low powerview of.transplanted.tumor
inlymphnodesofgenerallyImmunizedmlCe･
Centra1-necrosisoftヮmortissue.(H･-E･staining)
(b)A highpowerγlew Ofthesamespecimen.
markedlymphocyte-infiltrationandgiantictumor
cellsarefound.(H.-E.staining)
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Table3EffectofgeneralimmunizationontransplantationofEhrlich
ascitescarcinomaintobothinguinallymphnodes

- 7-
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j
Occurrence
oftumors

Weightof

tumors

0.663:1.20

o･574P･60510･950Lo･6573 . と1･50

Average
weight

4ノ16 0.360
gm

12/16;0･750

gm

Ananalogousexperimentoftransplantationintotheingulnallymphnodeson

bothsidesC3H一micewasperformed.Asshownin Table3,transplanted Ehrlich

tumortissuewasrejectedin75%ofmiceimmunized bythesametumortissues,

whilein25% ofcontrolmice.Averageweightoftumorsgrownwas0.36gm in

immunizedmiceand0.75gm incontrolmice.

HistologlCally,transplanted tumorcellsin thecentralpartofinguinallymph

nodewereobservedtogrow andinvadethesurroundinglymphoidtissueasshown

inFig.4a.Inthecontrolgroup,mosttumorcellsintheperipheralzoneofthe

tumortissueseemedtobemorevlgOrOuSthanthoseinthecentralportionandthey

invadedintothesurroundinglymphoidtissueasshowninFig.4b.Intheperipheral

zoneoftransplantedtumorthatcontactslymphoidtissueoftheimmunizedmice,the

Table4 Effectoflocalimmunizationwhith60CoirradiatedEhrlichascitescarcinoma
ontransplantationofthesametumorinregionallymphnode

Immunizedinguinal
lymphnodes

non-immunized

inguinallymphnodes

C ase no.of
m lCe

Occurrence
oftumors

Weightof

tumors
Occurrence
oftumors

Weightof

tumors

2.32 !2.62

2.06 11.75

2.93gm

2.25gm
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arrangementofthetumorcellsislooseandaccompainedbyamarkedlymphocyte･

in別trationandproliferationof丘broustissueasshowninFig.5.Ⅰnanimmunized

case,glgantictumorcellswithlargenucleiwhichseemtobecausedbyanomalous

mitosisarefound.Onthecontrary,lnCOntrOlmice,tumorcellsarecloselyarranged,

anddegenerationoftumortissueaccompaniedbylymphocyte-in別trationcannot

befound,asshowninFig.6.

From theabovementioned丘ndings,itmaybeconcludedthattheimmunologlCal

resistancetoinoculationofEhrlichtumorcellscanbeseeninthelymphnodesof

thegenerallyimmunizedmicebyirradiatedautogenoustumorcells.

B.EffectsofLocalImmunizationontheTransplantedEhrlichAscitesTumor.

1.TransplantationintoreglOnallymphnodesofmiceafterlocalimmunizationwith

Ehrlichtumorcellsirradiatedby60Co.

Thisexperimentwasdesignedtofindthedifferenceoftransplantationimmunity

betweenthesensitizationofreglOnallymphnodeandunsensitizedlymphnode.The

homogenateofEhrlichtumorwasinjectedintothethighandthesoleofoneside,

andthen2×103 tumorcellswereinjectedintoinguinallymphnodesonbothsides.

Therejection-reactioninthereg10nallymphnodesofsensitizedmicedifferedlittle

from thatinthecontrolsasshowninTable.4.

2.TransplantationintoreglOnallymphnodesofmiceafterlocalimmunizationwith

livingEhrlichtumorcells.

Asthetiterofantibodyseemedtorisemoremarkedlyinthecasesimmunized

bylivingtumorcellsthaninthecasesimmunizedbydeadtumorcells,theanalogous

experimentoftheforegoing paragraph wasperformedwi也 livingtumorcells.

Livingtumorcells(1×106)weretransplantedintotherightsoleofDDD-mice.Ten

dayslater,therightfootwasremovedaftercon丘rmationofasuccessful"take"of

transplantedtumor.Threedayslater,tumorcells(1×103)Wereinjectedintoinguinal

lymphnodesonbothsides.Asshownin Table5,thetransplantabilityoftumor

cellsinthelymphnodeofthesensitizedsidewasnotinferiortothatinthenon-

sensitizedside.However,theaverageweightoftumorgrownwas0.139gm inthe

Table5 EffectoflocalimmunizationwithlivingEhrlichascitescarcinoma
ontransplantationofthesametumorinreglOnallymphnode

Immuniz｡｡ 育?fCCtuurLe.nrcse
inguinallymph
nodes

Non-.immunized
ingulnallymph
nodes

W eightof
tumors 10.115㌢

H t , i(-,i(+,i(I,恒

0.168Io.1361

?fCCtuurLe.n,csei(+)1(- )i(+ ) 上 )上 ))(-)晶 ト )1

3/8 io･139gm

3/8 r0.392gm
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sensitizedside,while0.392gm inthenon-sensitizedside.Itissupposed,therefore,

thattheregionallymphnodesofthesideofthetumortransplantationaremore

stronglylmmunizedthanthoseoftheotherside.

C.EffectsofGeneralImmunizationontheTransplantedMethylcholanthrene-induced

Tumors.

1.Transplantationintosubcutaneoustissue.

A thickmixturecontaining106-107 0fmethylcholanthrene-inducedtumorcells

wastransplanted intothedorsalskin ofthreegroupsofmice.The丘rstgroup

wasimmunizedbysubcutaneousandperitonealinjectionofirradiatedmethylchol-

anthrenetumorhomogenates;thesecond group wasinjectedwithphysiologlCal

saline;and thethirdgroup wasuntreated.TransplantedMCtumorcellswere

rejectedin40% Withsaline,andin40% untreatedmice.Averageweightoftumors

grownwas0.26gm inimmunizedmice,while1.44gm and 2.50gm ineachcontrol

grownasshowninTable6.

ThethickmixtureofMCtumorcellswastranslpantedinanotherthreegroups,

thatisthe丘rstgrouplmmunizedbythesametumortissue,thesecondimmunized

bynormaltissue(liver,spleenandkidney)andthethirdinjectedwithphysiological

saline.AsshowninTable7,theaverageweightofremovedtumorswas1.llgm

inthe丘rstgroup,3.02gm inthesecondand3.38gm inthethird.From theresults

obtained,itwasrevealedthatmicesensitizedbytheMC-inducedsarcomashowed

resistancetothetransplantationofthesametumor.

2.Transplantationintolymphnodes.

Asmentionedabove,Ehrlichtumortransplanted intolymphnodeappearedto

Table6 EffectofimmunizationontransplantationofMC-induced
sarcomasinthedorsalskin

Caseno.ofmice

1
2
3

4
5
6
7
8
9
nUl

(Ⅰ)Immunizedgroup 喜
享mmunizedwith60Co
lrradiatedMCtumor

occurrence｡ftumor∃
andweightof
tumors ;

5

)

)

)

)
)

)

7
1
1
711

一

i

1

1
I

r

0
0
0
O
(

(

(

(

(

(

Averageweight 0.26gm

(ⅠⅠ)Controlgroup
treatedwith
pbysiologlCalsaline

Occurrenceoftumor
andweightof
tumors

.
3

.
9

.7
5
は
1
-

-

-

-

示

示

,
l

I

I

I
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Table7 EffectofimmunizationontransplantationofMC-induced
sarcomainthedorsalskin

(Ⅰ)Immunizedgroup
享mmunizedwith60Co
IrradiatedMC-tumor

(ⅠⅠ)Controlgroup
immunizedwith60Co
irradiatednormal
tissues

(ⅠⅠⅠ)Controlgroup
treatedwith
physiologicalsaline

Caseno.ofmice

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Occurrenceoftumor
andweightof
tumors

(-)

(-)

(-)

(-)

0.25

0.30

0.32

0.36

0.40

0.90

0.92

1.51

1.98

2.20

3.03

Rateof"take" 1 11/15

Occurrenceoftumor
andweightof
tumors

)

)

0

5

5

6

0

2

8

6

2

0

0

5

4

一

一

.
1

3

4

6

.
1

.
3

5

6

7

3

7

2

0

(

ー

0

0

0

1

2

3

3

3

3

4

4

5

6

Occurrenceoftumor
andweightof
tumors

(-)

(-)

(-)

0.20

0.65

2.22

3.20

3.54

3.76

4.10

4.32

4.64

4.82

5.68

Averageweight I 1.11gm 萱 3.02gm i 3.3Sgm

grow morerapidlythanthattransplantedintosubcutaneoustissue.However,the

growthoftumorstransplantedinlymphnodesofimmunizedmicewasinhibitedas

comparedwith non-immunizedmice.Thisexperimentwasdesignedtoinquire

whetherMC-inducedtumorstransplantedinlymphnodesofimmunizedmicecould

beinhibitedornot.

Theresultsobtainedareshown in Table8.Averageweightoftumorgrown

was1.41gm inmiceimmunizedbytumortissue,while3.62gm incontrolmice.

MCsarcomacellsweretransplanted in lymphnodesofthreegroupsofmice.

The丘rstgroupwasimmunizedbyirradiatedMCsarcoma,thesecondgroupwas

sensitizedbyB.C.G.,and thethird groupwasuntreated.AsshowninTable9,

transplantedMC sarcomaswererejectedin 38% ofmiceimmunizedbytumor,

whilein6% sensitizedbyB.C.G.,andin6% ofuntreatedmice.Averageweight

ofremovedtumorswas0.63gm inthe丘rstgroup,while0.64gm and1.27gm in

thecontrolgroups.

HistologlCally,transplantedtumortissueswereseeninthecentralpartoflymph

nodeinvadingsurroundinglymphoidtissueasshowninFig.7a.Inthecentral

portionoftransplantedtumortissues,cellsfrequentlywerefoundtobedegenerated,

whileintheperipheralzoneofthetumortissue,mostcellswerevigorousand

in別tratingtheadjacentlymphoidtissueasshowninFig.7b.Ⅰnimmunizedanimals,
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Table8 Effectofgeneralimmunizationontransplantationof
MC-inducedsarcomasintobothinguinalnodes

Immunizedgroup Controlgroup
Caseno.ofmice

1

2

3

4

5

6

7

8

9

Averageweight

r.-inguinal 1.-inguinal r.-inguinal

3.1

1.8

3.9

1.7

1.31.3

0.8

0.4

4.4

3.3

2.3

2.6

2.3

1.8

しinguinal
lymph node

4.1gm

3.9

5.5

5.4

3.13.1

2.3

1.41gm 3.62gm

peripheralpartsofthetumortissuewereseentobedevidedintosmallgroupsby

lymphocyte-in丘ltrationasshowninFig.8.

From thesefacts,itisconcludedthatimmunologlCalresistancetothetransplan-

tationofMCsarcomacan beseen inthesubcutaneoustissueandlymphnodeof

micegenerallysensizedbythesemetumortissue.

D.EffectsofImmunization on the Transplanted Methylocholanthrene-Induced

Tumors.

AccordingtotheexperimentwithEhrlichascitestumor,itissupposedthatthe

antibodyrelatedtotransplantationimmunityoftumortissueisnotequallydistri-

butedthroughthewholebody,butconcentratedinthereglOnallymphnodeofthe

sideofthetumortransplantation.

AfterlocalimmunizationbyMCsarcomatissue,0.0125mloftissuemixtureof

thesametumorwasinjectedbothintotheimmunized reglOnallymph nodesand

Table9 Effectofgeneralimmunizationontransplantationof

MC-inducedsarcomasintobothingulnalnodes

…
l

m
enA

ⅠⅠ

ⅠⅠⅠ

right

left

Caseno.ofmice

:I 日 .55 (__,.0.35

(-' 1 15!0･20.0･20[0･60!0･65

right .1.40

left (-)

0.80㌔1.30

RateofLeve課 se"take"
0.45:1.101 1 10/16

1･35;1･90■ 17/18

∵ ∴

0.630gm

1 .279gm

Ⅰ:immunizedwith6JCoirradiatedMC-tumors

II:sensitizedwithB.C.G.

III:treatedwithphysiologicalsaline
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Fig.8 Transplanted tumor in
lymphnodesofgenerallyim-
munizedmice.Markedlympho-
cyte-in別trationintumortis-
suescanbeseen.(H.-E.stain-
ing)

Table10 Effectoflocalimmunizationwith60CoirradiatedMC-induced

sarcomasontransplantationofthesametumorinregionallymphnode

Immunized
inguinal
lymphnodes

Non-immunized
inguinal
lymphnodes

Caseno.
ofmice

Occurrence
oftumors

Weightof
tumors

Occurrence
oftumors

Weightof
tumors

T

･

･
t

-

-

lHJHU
)

5

+

7

(

o

nHJJU
)

0

+
)

4

1日r
hu+

nHJJU
EH"■HHu+
nHJJ
HU

391
53

MHhu
+

-
-

丁

-

Rateof
"take"

Average
weight

6/10 j 1.60gm

7/10 2.68gm

intothenon-immunizedlymphnodes,andtherateofutake"andgrowthoftrans-

planted tumorswereobservedforfourweeks.Nosignificantdifferencewasseen

intherateofsuccessful"take"oftransplantedtumorsbetweenlocalimmunization

andcontrol(Table10).

However,averageweightoftumorsgrownwas1.60gm intheingulnallymph

nodeofimmunizedside,and2.68gm incontrolnon-immunizedside.

Ⅰtcanbeconcludedthat,intheexperimentonMC-tumoralso,theimmunological

resistancetothegrowthofthetumorisprovedtobeinthelymph nodedraining

thesiteofsensitizationbyautogenoustumorcells.

DISCUSSION

Whenthehostresistancetothetransplantedtumorisweak,themechanism of

immunologicalresistancemayeasilybemasked by therapidproliferationofthe

tumortissue.Thee氏Ciencyofthehostresponsecanbeincreased,however,byuse

ofaverysmallnumberoftumorcellsfortransplantationorbypretreatmentwith

heavilyIrradiatedtumorcells.
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Theimmunized一methodexperimentreportedinthispaperwascarriedoutunder

pretreatmentwithtumorcellsirradiatedwith15,000Rof60Co.Thedatapresented

heredemonstratedthatEhrlich ascitestumorsandMC-inducedsarcomaswere

capableofproducinganimmunity againstsubsequentinoculation withthesame

tumorinmiceoftheinbredstrain.

TransplantationImmunityagainstEhrlichAscitesTumor:

EversinceEhrlich(1906)madehisclassicalobservationthatan animalhost

becameresistantor"immune"toreimplantedgraftsofthesametumoraftera

tumorgraftfailedtoHtake,"awidespreadinterestwasshowninthetheoretical

andpracticalimplicationsofthisphenomenon.

Haaland12'(1909),Contamin6)(1910),Mottran andRuss18) (1917),Chamberand

Scott5'(1922)andGoldfeder9'(1954)havesllOWn thathostresistancetogrowthof

tumorscanbedevelopedbypretreatmentwithXray-1rradiatedtumorcells,followed

byachallengewithasmallviableinoculum ofthesametumor.

TostudytheeffectofXray-irradiatedcellsonthegrowthoftheEhrlichtumor,

R6v6sz24,25'(1955,'60)hasobservedthegrowthofEhrlichtumoraftersubcutaneous

inoculationofmixturesofviableandirradiatedEhrlichcarcinomacells.Tumor

cellsdamagedbyirradiationof5,000Rexertedeitheraninhibitingoranenhancing

effectuponthegrowthofadmixedviablecellsdependingonquantitativeproportion.

Theirradiatedcellsinhibitedthegrowthofasmallpopulation ofviablecells

inoculatedsimultaneously.Thisfindingwasinterpretedasbeingduetoanimmuni-

zationofthehosttothedeadcells.Ontheotherhand,theirradiatedcellsappeared

toexertanenhancinginfluenceonthegrowthofalargepopulationofviablecells.

Thisobservationsuggestedeitherthatdeadcellsmightreleasesubstancecapable

ofstimulatingtumorgrowthorthatsurvivingcellswhichrecoveredfrom the

effectsofirradiationmightlaterhavecontributedtothetotalnumberofgrowing

tumorcells.

DonaldsonandMitchel17)(1959)havereportedthatsurvivaltimeoftheimmunized

animalsinjectedwithirradiatedEhrlichascitestumorcellscouldbeprolongedby

retransplantationofthesametumors,andsucheffectswerenotsignificantinpost-

immunizationbutinpre-immunization.

McKeeetal17'.(1959)havefoundC57BLmice,afterpretreatmentbyintraperi-

tonealinjection ofEhrlich ascitescarcinomacellswhich wereattenuated by

irradiationwith2,000-8,000R X-ray,wereabletoproducearesistancetothe

simultaneousreimplantationofviableEhrlichcarcinomacells.Furthermore,they

showedthatitisnecessarytoinjectX-rayattenuatedtumorcellsmorethan丘ve

timesinordertoproduceextremelyhighresistancetotheretransplantationofthe

sametumor.Thereispartialrecoveryoftumorcellsirradiatedwith2,000-8,000R

X-ray,indicatedbytheirabilitytokillmice,andtheresistancefactorbeingthe

presenceofanantibodyinsensitizedanimalsagainsttumortissuewasrevealed

bycomplement丘Ⅹationtest.
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Theseauthors13'haveanalysedtheimmunologicalresistancetoreplantationof

Ehrlichascitestumorinthedorsalskinandthelymphnodeofmicegenerallyor

locallyImmunizedbythehomogenatesof60Coirradiatedtumorcells.Theimmun-

Ologicalresistancetotheinoculationoftumorcellswasclearlyobservedinthe

subcutaneoustissueofsensitizedmice.Forlocalimmunity,theresistanceofthe

growth ofthetransplantedEhrlichtumorcellsin thelymph nodewasmore

slgni丘Cantinthesensitizedsidethanintheoppositeside.

TransplantationlmmunityagainstMethylcholanthrene-inducedSarcoma:

Formany yearsinvestigators have been trying to inducetransplantation

immunitytotumors.Butinthepastsuchexperimentsemployedhybridanimalas

host.Therefore,evenwiththeantigenicityoftumorbeingsufncienttoproduce

successfultransplantationimmunity,theparticipationofgeneticdeviationsbetween

hostandtumor-bearinganimalandofgeneticincompatibilityduetooft-transplanted

tumors,mustbeconsidered.Ontheotherhand,ithasbecomenecessarytostudy

tumorsininbredanimalswithoutgeneticdeviationsbetween tumorand host

accordingtorecentadvancesinimmunogenetics.Inordertostudytransplantation

immunityoftumors,then,animalsofinbredstrainswhosehistocompatibilitysystem

iscerti丘ed,andtumorsinducedintheseinbredlinesmustbeemployed.

InitialstudieswerereportedbyGrosslO,ll)(1943,'45)andFoley8)(1953),whotook

theconceptofhistocompatibilitysystem intheimmunologicalaspectofcancer

anddemonstratedcancer-speci丘cantigen in micebythemethodofcancertrans-

plantation.Later,similarfactswereconfirmedbyPrehn21･22'(1957,'61),KleinlS･16'

(1960,'66),01d19'(1962),Ushubuchi30,31)(1962,'65),Weiss32)(1964),Alexanderl,2'(1964,

'66)andTakeda27-29'(1964,'66,'67).

GrosslO'foundthatintracutaneousinoculationofsmalldosesofmethylcholan-

threne-inducedsarcomaswhicharoseinC3H/Hemiceregularlyinducedastate

ofimmunitywhichpreventedgrowthofthesametumorswhenfragmentswere

laterimplanted.Thisobservationmaybeexplainedbyassumingthatimmunity

acquiredagainsttumorsisdirectedspeci丘callyagainstthetumor,andthattumor

immunityintheseanimalsisnotcausedbygeneticdifferencesbetweenthecells

ofthehostandthoseoftheanimalinwhich比etumororiginated.

Foley8)triedtocon丘rm the丘ndingsofGross,usingligationmethod.Hestudied

transplantationimmunityofspontaneousmammarycarcinomaandsarcomasinduced

bymethylcholanthreneinC3H/Hemice,andfoundthatthesetwotypesoftumors

differfrom eachotherintheircapacitytodecreasethesusceptibilityofmiceto

reimplantation.

Prehn21)demonstrated比atdibenzanthracene-inducedsarcomaisascapableas

MC-induced丘brosacomainproducinganimmunity againstsubsequentinoculation

ofthesametumorwithinmiceoftheinbredstrain,andthattheantigenwas

peculiartoandspeci丘cforitsowntumortissue.Furtherhe22)mentionedthat

immunizationagainstsometypesofcarcinogenesismaybefeasiblebyuseoftumor
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antigen.

Kleinetal.15) removedthetumorbearingfootaftertumorswereproducedby

intracutaneousinjectionofmethylcholanthreneintoonefootofthemice,andstored

resectedtumorsfortheantigen.Afterthat,theautochthonousmiceofwhichtumor

hadbeen operativelyremoved,togetherwith groupsofisologousanimals,Were

repeatedlypretreatedwith irradiatedsarcomacellsandsubsequentlylnOCulated

withviabletumorcellsofthesameorlgln.Untreatedisologousmicewerealso

inoculated.Thus,anincreasedresistancetotransplantedtumorscouldbedemon-

stratedintheautochthonousandintheisologoushosts,treatedbytheirradiated

tumorcells,butnotin untreatedisologousgroups.Asisologousmicepretreated

withirradiatednormaltissuesand subsequently inoculatedwith viablesarcoma

cellsshowedalmostnoresistancetoaglVenSarCOma,theyinterpretedsuchresistance

toretransplantation asan immunephenomenon dependingonthetumor-speci丘c

antigen.

Weissetal.32,33) (1964)revealedtheexistenceofaresistancetotransplanted

mammarycarcinomaintheorlglnalhost.Further,theydescribedthatthelymph

nodesdrainingthesitesoftumorimplantation showedlymphoidhyperplasiain

orlglnalanimals.

0ld,Boyse,etal.19) (1962)aswellasPrehn and Main haveobservedthatthe

subcutaneoustumorsininbredstrainsofmiceinduced by methylcholanthreneor

dibenzpyrenehavethecapacity toimmunizetheisogenichostagainstthesame

tumor.Furthermore,they20'(1962,'64)summarized theimmunologicalaspectsof

experimentaltumors.

Inthisexperiment,theauth()rs14)examinedtheimmunologlCalresistanceagainst

tumortransplantationwhichmightbeshown by restraintofthegrowthofMC-

inducedsarcomasafterpretreatmentwith 60Coirradiated isogenoustumorcells.

TheresultsobtainedindicatedthatmicegenerallyImmunizedwith60Coirradiated

MCsarcomacellsshowedspeciacresistancetotheretransplantationofMC-induced

sarcoma.These丘ndingsagreedwith thereportsbyKlein,OldandTakedathat

theMC-inducedsarcomascontainedaspeci丘cantigenforitsowntissue.

Theproblem whetherthisimmunetypeofresistancecan bedetectedequally

overthewholebody orconspicuously in specialsitesisessentialintheresearch

ontransplantationimmunlty.

Recently,Princeeta1.23'havereported thatso-Called partialresistancewas

foundinDABmicewith transplantableadenocarcinomawhich hadoriginatedin

thesamestrain.

Themethodoftransplantingtumorcellsintolymphnodeswasdesignedbyus

forthestudyofimmunity,especially oflocalimmunity,tocancer.Accordingto

ourinvestigationresistancetogrowthoftransplantedtumorsappearstobehigher

inregionallymph nodesdrainingthesitesofimmunizationthaninotherbody

areas.
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01detal.20)(1964)showedthatB.C.G.infectionmarkedlyactivatedthereticulo-

endothelialfunctioninSwissmiceandgreatlyinhibitedthegrowthofsarcoma-180

in thehost.OurexperimentshowedthattheinfectionwithB.C.G.stimulated

resistanceinmicetoMC-inducedsarcoma.

MethodofTransplantationinLymphNodes:

Observing hostresponsestoa transplantable Hascites''tumor,Sieglerand

Koprowska26)foundthat比erewasastrikingresistancetotumorgrowthinlymph

nodes,spleen,thymus,andbonemarrow,inspiteofthefactthatthetumorcells

grewextensivelyintheperitonealcavityandinvadedthebloodstream.

RecentlyBerg3)Studiedsinushistoicytosisoftheaxillarylymphnodesinbreast

cancerpatients,andconcludedthatpatientswhoshowedmoresinushistiocytosis

hadabetterprognosisthanthosewhoshowedlesssinushistiocytosis.Thus,he

emphasizedthatsinushistiocytosisoftheregionallymphnodewasthesigni丘cant

prognosticfactorincancerpatients.

Afterwards,BlackandSpeer4)Observedthesinushistiocytosisoflymphnodes

removedfrom patientswith andwithoutcancer.Theyreportedthatitmaybe

termedanexpressionofhostresistance,sincesinushistiocytosisisareactivechange

inatissueofthehostandisassociatedwithanincreasedsurvival.

Theauthors13)designedamethodfortransplantingtumorcellsintotheinguinal

lymphnodesofmiceforpurposeoftestingthelocalimmunityinregionallymph

nodedraining thesiteoftheinoculationofthetumor. Bythismethod,the

immunologicalresitancetothegrowthofthetumorwasprovedtobestrongerin

theregionallymphnodeofthesensitizationsitethaninotherlymphnodes.

SUMMARY

Thepossiblein月uenceoftheimmunologicalmechanism intransplantabletumors

ofmicewasinvestigatedbynotingthetumorinhibitoryeffectsinmicegenerally

orlocallysensitizedbyEhrlich ascitescarcinomaandmethylcholanthrene-induced

SarCOma.

Theanimalswerepretreatedwithtumorcellsirradiatedwith60Co(15,000R).

Theyshowedamarkedimmuneresistancetosubsequenttransplantationofthe

sametumorinthesubcutaneoustissue,whereasnoresistancewasobservedin

animalssimilarlypretreatedwithnormalmousetissue.

Theauthorsdesignedamethodfortransplantingtumorcellsintot九einguinal

lymphnodesofmiceforthepurposeoftestingthelocalimmunityintheregional

lymphnodedrainingthesiteofinoculationofthetumor.
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