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Ｉｎｄｉｖｉｄｕａｌrecognition，butnotstrainrecognition，ｗａｓｏｂｓｅｒｖｅｄａｍｏｎｇ３－ｗｅｅｋｏｌｄｍａｌｅ

Ｃ５７ＢＬｍｉｃｅｕｓｉｎｇｔｈｅＹＬｍａｚｅａｐｐａ｢atus・Theresultswereinterpretedinterｍｓｏｆｆａｍｉｌｉ‐
arityofthesubjectmousetothestiｍｕ１ｕｓｍｉｃｅａｎｄｔｈｅｒｅａｒｉｎｇｅ｢fectswhichmighthave

ledtolabelliｎｇｏｆｓｔｉｍｕｌｕｓｍｉｃｅａｓｎｏvelstrainmice・Furthermore，tlleoccurrenceof

individualrecognitionwasachievedthrougbthepresentationofolfactorycuestogether

withotherpreferentialcues（e・gvisuaIandauditorycues)．

paradigmofpreferencetestshasbeｅｎｕｓｅｄ
(Doty，1975)．Thisparadigmsuggeststhat
apreferenceexistswhenananimalspends
ｍｏｒｅｔｉｍｅｉｎｖｅｓｔｉｇａｔｉｎｇｏｎｅｏｄｏｒｔｈａｎａｎ‐

otherodorwithwhichitispaired・

Inindividualrecognitionexperiments，

mostresearchersemployedtimespenｔ

(Hepper，1987)，ｍａｔｅchoice（Hepper，1986》
orsocialbehaviorbetweenoppositｅｓｅｘ

(HolmeSl984）asindicesofsuchrecogni‐
tion・Differencesmtheseindicesaremix‐

turesofdiscriminativeeffectandreinforcing

effect、However，theuseofconditioning

inmdividualrecognitionexperimentshas

showntheoccurrenceofpreferentialbe‐

haviormoreclearlybecausefunctionsof
discriminativestimulusandreinforcing

stimulusareanalyzedseparately（Husted
et．ａ1.,1966)．

Ｉｎｍａｍｍａｌｓ,life-timereproductivesuccess
isoftentakenasameasureforfitness・A

highreproductivesuccessdoesnotonly

involvetheproductionofmanyyoungbut

alsorequiresthattheysurvivetoreproduce

(Konig,1989)．Itiswithinthiscontext，the

avoidanceofextremeinbreedmgand/ｏｒout‐

breedｉｎｇ，whymostrecognitionstudiesare

doneinasexually-relatedsetting，AIthough
researchersusedthewordssocialinterac

tionatheconcentrationoftheirstudywas

prefel-entialsexualbehaviorsasindexof

recognition、Thus,additionalinformationis

Thepresentstudyinvestigatedtheoccur‐

renceofstramandindividualreCognitionｉｎ

ｍａｌｅＣ５７ＢＬｍｉｃｅｕｓｉｎｇｔｈｅｒｍａｚｅ・Strain

recognitionisdeHnedasthechoiceofa

samestrainstimulusregardlessofbeinga

siblingoranon-siblingoveradifferent

strainofstimulus・Individualrecognition

ontheotherhandisthecompleteattach-

ｍｅｎｔofpreferenceforasinglemousere．

gardlessofstrainorkmrelatedness・

Severalspeci5ccuesattachedtothepro‐

cessescontributingtorecognitionhavebeen
identifiedsuchasvisuaLchemicalandsound

cues（Blausteml982)．However，themost

potentfactoraffectingrecognitioninrodents

arethechemicalcues(Blaustein,1982；Davis’

1982；Myrberg，ｅｔａＬ，1985；Quinn，ｅｔ．ａ1.,

1985：Lampredht，1985)．Itisregardedthat

thesechemicalcuesaresensedbyolfaction
ortaste（Blaustein，1982)．Furthermore，

thesechemicalcues，ｗｈｉｃｈｇｉｖｅｒｉｓｅｔｏ

ｏｄｏｒｓ，areimportantinseveralbehavioral

andphysiologicalcontextsrelatedtorecog

nition（Cowley,１Ｗ2)．Aspointedout,many

speciesofmammals，themouseincluded，

produceodoroussecretionsthatserveas
socialcomm11nicativefunctions・Ｔｈｅｓｅｓｏｃｉａｌ

ｏｄｏｒｓｃａｎｂｅｕｓｅｄｔｏｉｄｅntifythespecies，

ｃｏｌｏｎｙｏｒｆａｍｉｌｙ，age，ｓｅｘ，reproductive

state，ａｎｄｓｏｃｉａｌｓｔａｔｕｓｏｆｔｈｅａｎｉｍａｌｔｈａｔ

producesthem（Brown，1982)．Immostani‐
malstudiesonrecognition，theapproach
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jectmicewas23､２grams．neededtoverifythesesamerecognition

typesunderanon-sexualorsocially-related

situation・Notdisregardmgthefactthat
thedegreeofinbreedingandoutbreeding
affectsthentnessconsequencesofmating

socialinteractionsduringtheperiodwhen

theindividua］isnotyetcapableofrepro
ductioncouldbeanotherfactorthatcould

alsoinHuenceitslatermatechoicebehavior

forreproduction、Thesesocialinteractions，

priortotheappearanceofmatingcapability，

thereforecouldnotbeneglectedaspartof

theinCUvidual，slifehistoryhavingcom‐

ponentssuchassurvivorshipandcoｍｐetitive

abilitywhichwouldultimatelyrelateto
matingsuccess、Itiswithinthislineof

experimentationontheocurrenceofindi‐

vidualandstrainrecognitionundeｒａｓｏ‐

cially-relatedcontext，thattheresearchers

engagedinthiｓｓｔｕｄｙ．

ＳＴＩＭＵＬＩ

Ｓｔｉｍｕｌｕｓｍｉｃｅｆｏｒｄｉｓｃｒｉｍｉnationtraining

wereonemaleC57anｄｏｎｅｍａｌｅＢＡＬＢに

(hereafterreferredtoasBALB)ｍice・Ｔｗｏ
ｍｏｒｅｍｉｃｅｏｆｂｏｔｈｓｔｒａｉｎｓｗｅｒｅｕｓedinthe

testingphase・Eachstimulusmousewere

alsohousedindividuallyincagessimilarto

thesubjectmice・Thepositionsofthe
stimulimiceintheroomwerenotvisible

fromthesubjectmicetopreventolfactory

cuesandotherpossiblevariables(e,９.visual

andauditorycues)arisingfromthestimulus

micethatcouldmasktestingresults・Dur‐

ingdiscriminationtraining，C57mousewas

designatedasthepositivestimulus(S+)．Ｒｅ‐

inforcementthroughpresentationofafood

pelletfollowedtheresponseofchoosingthe
C57mouse・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，ｔｈｅｃｈｏｉｃｅ

ｏｆＢＡＬＢｍｏｕｓｅ，havingbeenassignedas

thenegativestimulus（S-)，ｆｏｌｌｏｗｅｄｎｏｒｅ‐

inforcementoffoodpellet、Throughoutthe

discriminationtraｉｎｉｎｇｏｎｌｙｔｈｉｓｐａｉｒｏｆ

Ｃ５７ａｎｄＢＡＬＢｍicewereused・During

thetestingphase，thispairwaslabelledas

thetrainingstimulusmicewhereastheother

pａｉｒｏｆｍｉｃｅｗａｓｎａｍｅｄａｓｔｈｅｎｅｗｓｔｉｍｕlus
mice・AIlthestimulusmicegainedfree

accesstofoodpelletandwater．

ＭＥＴＨＯＤ

TwostrainsofC57BL6/ＪａｎｄＢＡＬＢ/ｃｏｆ

ｔｈｒｅｅｗｅｅｋｓｏｆａｇｅｍａｌｅｍｉｃｅｗｅｒｅobtailIed

fromCharlesRiverBreedingCompanyof
Japan・FiveoutofthesevenC57BL6/Jmice

wererandomlyassignedassubｊｅｃｔｍｉｃｅａｎｄ
ｔｈｅｏｔｈｅｒｔｗｏｍｉｃｅｗｅｒｅusedasstimulus

mice、ＴｈｅＢＡＬＢ/ｃｍｉｃｅｗｅｒｅｏｎｌｙｕｓｅｄａｓ

ｓｔｉｍｕｌｕｓｍice､UponarrivaLeachmouse

washousedindividuaIIyincagesmadeof

thicktransparentplasticthatmeasuredlOx

16x28inches・ＴｈｅＨｏｏ｢softhecageswere

coveredwithsawdust・Replacementofthe

sawdustandcleaｎｉｎｇｏｆａｌｌｔｈｅｃａｇｅｓｗｅｒｅ
ｄｏｎｅａｔｔｈｅｓａｍｅｔｉｍｅｏｎｃｅａｗｅｅにThe

subjectmicetogetherwiththestimulusmice

weremaintainedinasingleroomwithtem‐

peratureatl5＋/－３degreescelsius．

ＡＰＰＡＲＡＴＵＳ

ＴｈｅａｐｐａｒａｔｕｓｗａｓａＹＬｍａｚemadeof

blackPlexiglass（Ｆｉｇ．１)．Ｔｈｅｈｅｉｇｈｔｏｆｔｈｅ

ｗａｌｌｗａｓ７､５ｃｍs・andaceilingoftrans‐

parentPlexiglasscoveredeveryarm・Ｔｈｅ
ａｒｍｓｗｅｒｅ３５ｃｍｓｌｏｎｇａｎｄｌＯｃｍｓ・inwidth．

ＳＵＢＪＥＣＴＳ

ＦｉｖｅｍａｌｅｍｉｃｅｏｆＣ５７ＢＬ６/』（hereafter

referredtoasC57）strainwereusedassub‐

jects・Priortothestartofhabituationphase

themicewerefirstdeprivedoffoodfor20

hoursfortwoconsecutivedaysandthere

after，a23-hourfooddeprivationwasmoni、

toredWaterwasfreelyavailableintheir

homecages・Ｔｈｅｍｅａｎｗｅｉｇｈｔｏｆｔｈｅsub． Ｆｉｇｕｒｅｌ８Ｔ１１ｅＹ－ｍａｚｅ＆１１〕paratus．
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ＡｎｇｌｅｏｆｔｈｅｃｈｏｉｃｅａｒｍｓｗａｓｌＯＯｄｅｇｒees・

Ａｔｔｈｅｅｎｄｏｆｅａｃｈａｒｍ，ｔｈｅｒｅｗａｓａｓｍａｌｌ

ｆａｎ（ＣＤ：６volts；５７００ｒｐｍ）ｗｈｉｃｈpro‐

ｄｕｃｅｄａｉｒｉｌｏｗｆｒｏｍｔｈｅｃｈｏｉｃｅａｒｍｓｔｏ

ｔｈｅｓｔａｒｔａｒｍ、Throughouttheexperiment，

thestimulusmicewereplacedinametal

box（ｌ２ｘ６ｘ７ｃｍｓ.）ｉｎｆｒｏｎｔｏｆｔｈｅｆａＩ１ｏ［
eachchoicearm．Thereweresixholes

(０．７ｃｍ、indiameter)ｏｎｔｈｅｒｅａｒｗａｌｌｏｆｔｈｅ

ｂｏｘａｎｄａｗｉｎｄｏｗｏｆｗｉｒｅｍｅｓｈ(６×５ｃｍｓＪ

ｏｎｔｈｅｆｒｏｎｔｗａｌＬＡｓｍａｌｌｃｕｐ（３ｃｍs、iI1

diameter）ｉｎｗｈｉｃｈａ２０ｍｇ・foodpelletcould
bebaitedwasfixeｄｉｎｆｒｏｎｔｏｆｅａｃｈｂｏｘ、

ＴｈｅｓｔａｒｔａｒｅａｗａｓｌＯｃｍｓ、ｌｏｎｇｆｒｏｍｔｈｅ

ｅｎｄｏｆｔｈｅｓｔａｒｔａｒｍａｎｄseparatedbya

wiremeshdoorfromtheotherarea．

ofthepositivestimulus（Ｃ57）wasreinforce‐

mentgiventothesubjectmouse・Ｔｈｅtrain‐

il1gcolltinueduntilthesubjectsshowedat

least８０％correctresponseofchoosingthe

positivestimulusonthreesuccessivｅｓｅｓ‐
ｓ１０ｎＳ

ＴＥＳＴｌＮＧ：Immediatelyafterthesubject
mousereachedthecriteriolnofdiscrimina‐

tion，ｉｔｗａｓｉ,ltroducedtwiceforeachof

thesixtestsconsistingoftwentyextinction

trials・Aftereachtest，thesubjectwas

retr(lilledtomaintainits80％discrimina‐

tivebehaviorofchoosingthepositivestimu‐
1us、Ｔｈｉｓ８０％choiceaftereachtestwas

aprerequisitebeforeproceedingtothenext

test・Testingwassimilartohabituationand

discriminationtrainingproceduresbutthe

stimulusmicepresentationsweremanipu‐

lated・Ｆｏｒｔｅｓｔｓｌｔｏ５，thecombinations

oftrail】ｉｎｇａｎｄｎｅｗｐａｉｒｓｏｆｓｔｉｍｕｌｕｓｍｉｃｅ

ｗｅｒｅｍａｎｉｐｕｌａｔｅｄｗｈｉｌｅｉｎｔｅｓｔｓ６ａｎｄ７，only

thenestingmaterialandairflｏｗｗｅｒｅｍａ‐

nipulated,respectively・Testslto5measured

thepresenceofstrainandindividualrecogni‐

tionswhiletests6and7measuredthepossi‐

bleinI1uenceofolfactorycuesfortheoccur‐

renceoftherecognitionprocess(es）inthe

previoustests、Thedifferentsetupsaresum‐
marizedbelow：ＴＥＳＴ１：Noreinforcement・

Ｔｈｅｔｒａｉｎｉｎｇｐａｉｒｏｆｓｔｉｍｕｌｕｓｍｉｃｅｕseddur‐

inghabituationanddiscriminationtraining

werepresentedtothesubｊｅｃｔｂｕｔｎｏｆｏｏｄ

ｐｅＵｅｔｗａｓｐｌａｃｅｄｉｎｂothchoicearms・

TESＴ２：Ｓ十'ａｎｄＳ－'・Ｔｈｅ［′］ｄｅｎｏｔｅｓｔｈａｔ

ａｎｅｗｐａｉｒｏｆＣ５７(positive)ａｎｄＢＡＬＢ(nega‐

tive）stimulusmicewereused、

ＴＥＳＴ３：Ｓ十ａｎｄＳ－'．Trainingpositive

stimulus（C57）andnewnegativestimulus

(ＢＡＬＢ）micewerepresented，

ＴＥＳＴ４：Ｓ＋ａｎｄＳ十'．Trainingandnew

positivestimulusmicewerepresented、

ＴＥＳＴ５：Ｓ－ａｎｄＳ÷'・Training、egative
stimulusmouseandnewpositivestimulus

mousewerepresented、

ＴＥＳＴ６：NestingMateriaLNostimulus

mousewaspresentedtothesubjectmice・

Onlythenoormaterial（sawdustorilakes）

ｏｆｔｈｅｃａｇｅｓｗｈｉｃｈｈａｄｂｅｅｎｓｏｉｌｅｄｂｙｔｈｅ

ｓｔｉｍｕｌｕｓｍｉｃｅｆｏｒａｄａｙｗａｓｃｏｌｌｅctedjust

priortotestingandplaceｄｉｎｔｈｅｍｅｔａｌｂｏｘ．

ＰＲＯＣＥＤＵＲＥ

ＨＡＢＩＴＵＡＴＩＯＮ：Eachstimulusmousewas

placedintoｔｈｅｓｍａｌｌｍｅｔａｌｂｏｘａｎｄｉｎｔｕｒｎ

ｔｈｅｂｏｘｗａｓｐｌａｃｅｄａｔｔｈｅｅｎｄｏｆｅａｃｈｃｈｏｉｃｅ

arm、Thesubjectmousewasthenintro‐
ducedtothestartarea・Tensecondslater，

ｔｈｅｗｉｒｅｍｅｓｈｄｏｏｒｏｆｔｈｅｓｔａｒｔａｒｅａｗas

openedandthesubjectwasalloweｄｔｏｒｕｌＩ
ｔｈｅｍａｚＧＢｏｔｈｃｈｏｉｃｅａｒｍｓｗｅｒｅｂａｉｔｅｄ

ｗｉｔｈａ２０mgpellet・Thechoiceresponse

wasdefmedasenteringofthewholebody

ofthesubjeｃｔｍｏｕｓｅｅｘｃｅｐｔｆｏｒｉｔｓｔａｉｌｉｎ
ｏｎｅｏｆthechoicearms，Ｔｉｍｅｆｒｏｍｏｐｅｎｉｎｇ

ｏｆｔｈｅｍｅｓｈｄｏｏｒｔｏtheresponseofchoosing
onearmwasalsomeasured・Afterthesub‐

jectconsumedthepellet，ｉｔｗａｓｐｌａｃｅｄｂａｃｋ
ｔｏｔｈｅｓｔａｒｔａｒｅａａｎｄｔｈenexttrialalso

beganafterlOseconds

Onedailysessionconsistedof20trialsand

oneachtriaLthepositionofthestimulus

micewasrandomlychanged・Attheend

ofeachdailysessionforeachsubjectmouse，

ｔｈｅｍetalboxeswerewashedusinganul‐

trasoniccleanerthenwipedwithethanoL

Alsoafterthedailysession，theanimals

gainedaccesstofoodfreelyforonehour
intheirhomecage，Thehabituationsessioll

wasdonefortwoconsecutivedays・

ＤＩＳＣＲＩＭＩＮＡＴＩＯＮＴＲＡＩＮＩＮＧ：ThediS

criminationtrainingwassimilartohabitua‐

tionexceptthatforeverychoiceofthe

negativestimulus(BALB)，noreinforcement
wasintroduced・Itwasonlyduringchoice
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Thenakescontainedfecesandtraceｓｏｆ

ｕｒｌｎｅｌａｂｅｌｌｅｄｂｙｔｈｅｓｔｉｍｕｌｕｓｍice，Ｔｈｅ

ｗｅｉｇｈｔｏｆｔｈｅｓａｗｄｕｓｔｆｒｏｍｂｏｔｈｓtimulus

micewasmaintainedat＋/－ｌ５ｇｒａｍｓｓｏａｓ

ｔｏｓｏｍｅｈｏｗｃｏｎｔｒｏｌｓｉｍilarityofolfactory

cuesarisingfromthesematerialsoftwo
dilferentstramstimulusmice・

ＴＥＳＴ７：ContraryWind・Ｔｈｅtraining

stimulusmicewerepresenｔｅｄｂｕｔｔｈｅｄｉｒｅｏ
ｔｉｏｎｏｆｔｈｅｆａｎｓｗａｓｒｅｖｅｒｓｅｄｓｏｔｈａｔａｉｒ

ｆｌｏｗｅｄｔｏｔｈｅｄｉrectionofthechoicearms．

TＯＴＡＬＲＥＡＣＴＩＯＮＴｌＭＥ
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Figure2：TotalReactionTime（ＴＲＴ）ａｓｒｅｃ‐

ordedduringthehavituationphase（Ｈ)，。is‐

criminationphase（ＤＬａｎｄｔｅｓｔｉｎｇｐｈａｓｅｓｌ

ｔｏ７（T1-T7)．
ＲＥＳＵＬＴＳ

Thetotalreactiontime（ＴＲＴ）forthe

subjectmiceshowedadownwardtrendfrom

phaseluptotestl（Ｆｉｇ．２)．Thiswould

implythatprolongingtheexposureofthe
subjectstothestimulusmiceregardlessof

strainrelations，ledtothenonhesitantap‐

proachtowardsbothofthestimulusmice、
However，separateanalysesofthereaction

tiｍｅｓ（ＳＲＴ；Ｆｉｇ．３）ｆｏｒＣ５７ａｎｄＢＡＬＢ

ｓｔｉｍｕｌｕｓｍｉｃｅｓｈｏｗｅｄｔｈａｔｔｈｅｒｅｗａｓａｓｉｇ‐

nilicantdifference（two-tailedt-testwith

df＝４ａｎｄｐ＞､０５，ｔ＝5.5886)．Thereaction
timeforthechoiceofC57wassignincantly

lowerthanthereactiontimeforBALB

acrossphaｓｅｓｕｐｔｏｔｅｓｔｌ、Thiswould

suggestthatinchoosinganon-strainBALB
stimulusmouse，theapproachwasalways

accompaniedwithhesitancethusamarkedly
slowmovementwasobservedandahigh

reactiontimewasrecorded・Ｉｎｔｈｉｓｓｅｎｓｅ，

thedownwardtrendofthetotalreacｔｉｏｎ

ｔｉｍｅｗａｓｄｕｅｔｏａｖｅｒｙｌｏｗｒｅａｃｔｉｏｎｔｉｍｅ

ｆｏｒｔｈｅｃｈｏｉｃｅｏｆＣ５７ｔｈａｔｍａｎagedtopuU

downthehighreactiontiｍｅｏｆＢＡＬＢ、
Thetotalreactiontimerecordedinｔｅｓｔ

２showedapatternsimilartohabituation、

Thisfindingwouldsuggestthattherewas
notransferofthenon-hesitantapproach

fromthetrainingstimulesmousetothe

newstimulusmouse・Interestingly，this

findingreHectedthesameresultsobtained
fromthedataofnumberｏｆｃｈｏｉｃｅｓｆｏｒｔｈｅ

ｔｗｏｎｅｗｓｔｉmulLBothresultswouldsuggest

thatnostimulusgeneralizationwasobserved

inTest2・Analysisofseparatereaction

timeｓｆｏｒＣ５７ａｎｄＢＡＬＢｓｔｉｍｕｌｕｓｍｉｃｅ（t＝

ＳＥＰＡＲＡＴＥＲＥＡＣＴｌＯＮＴＩＭＥ
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Ｆｉｇｕｒｅ３：SeparateReactionTinle（ＳＲＴ）ａｓｒｅｃ‐

ｏｒｄｅｄｄｕｒｉｎｇｓｉｍｉｌａｒｐｈａｓｅｓｏｆＴＲＴ･Ｔｈｅ

ｔｉｍｅｓｐｅｎｔｒｕｎｎｉｎｇｔｏｗａｒｄｓＳ＋wasseparately

measuredfromthetiｍｅｓｐｅｎｔｒｕｎｎｉｎｇｔｏｗａｒｄｓ

Ｓ－．

1.91）wasinsignificant，pointingtothein‐

discriminateapproachofthesubjectmouse
towardsthetwostimuli・

Ｉｎｔｅｓｔｓ３ｔｏ５，alsohabituation-liketotal

reactiontimeswererecorded、Againsuch

recordingswouldindicatethatcombinations

oftrainingandpairstimuliledtorecurrence

ofhesitantapproachtobothstimulLAna‐

lysesofseparatereactiontimesofＣ５７ａｎｄ
ＢＡＬＢｍｉｃｅｈｏｗｅｖｅｒｒｅｖｅａｌｔｈａttherewasa

significantdifferencｅｂｅｔｗｅｅｎｔｈｅｔｗｏｓｔｉｍｕ‐

lｕｓｍｉｃｅｉｎｔｅｓｔｓ３ａｎｄ５（t＝4.11＆5.34）

whereintrainingC57waspairedwitheither
oneofthenewstimulusmice，Intest4

whereintrainingBALBmousｅｗａｓｕｓｅｄａｓ

ｏｎｅｏｆｔｈｅｓｔｉｍｕｌｕｓｍｉｃｅ，nosignificantdif‐

ferenceinseparatereactionstimeｓｗａｓｒｅ‐

corded（t＝1.72)．Thus，itshouldbepointed
outthattheobservationoftotalreaction
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timeswithpatternssimilartohabituation

intheselattertestswasduｅｍａｉｎｌｙｔｏｔｈｅ

ｕｓｅｏｆｎｅｗｓｔｉｍｕｌｕｓｍｉｃｅａｎｄｔｈｅｔｒａｉｎｉｎｇ

ＢＡＬＢｓｔｉｍｕｌｕｓｍｏuse・Itwouldappear

thenthatregardlesｓｏｆｓｔｒａｉｎ，anewmouse
wastreatedinamannersimilartohowthe

subjectmousetreatedanon-strainmouse・

Ａｓｓｕｃｈ，ｔｈｅｈesitantapproachwasexhibited

bythesubjectmousetowardsnewandnon‐
strainstimulusmice・

Ｗｉｔｈｒｅｇａｒｄｓｔｏｔｅｓｔｓ６ａｎｄ７，againthe

patternsreHectedhabituation-liketotalre‐

actiontimesand，nosignificantdifference

wasseenintheanalysesofseparatereac
tioｎｔｉｍｅｓｆｏｒｅｉｔｈｅｒｏｆｔｈｅｔｗｏｓｔｉｍulus

conditions・Ｉｎｔｅｓｔ６（t＝・O152Lthepresen‐

tationofolfactorycuesproducedbytwo

differentstrainsdidnotyieldpreferential
behaviortoeitheroｎｅｏｆｔｈｅｓｔｉｍｕｌｉ、Ｈｏｗ‐

ever，ｉｎｔｅｓｔ７（t＝､942）whereincontrolfor

eliminationofolfactorycuesfromthestimu‐

ｌｕｓｍｉｃｅｗａｓｉｎｅｆｆｅｃｔ，stillnoprefencewas

observed・Thiswouldimplythatlimited

presentationofolfactorycuesorothercues

asidefromodorcues,ｅ,９.visualorauditorM
ledtonon-occurrenceofpreference、
Ｔｈｅｄａｔａｏｎｔｈｅｎｕｍｂｅｒｏｆｃｈｏｉｃｅｓｆｏｒ

Ｃ５７ａｎｄＢＡＬＢｄuringhabituationdidnot
differsigniiicantly(t＝1.15)．Therefore,dur‐

ingthisphasenopreferencewasexhibited

bythesubjectmouse（Fig.４)．Ｉｎｔｈｅｄｉｓ‐

criminationphasehowever，anincreasing
patternofpreferentialrespondingtowards

C57stimulusmousewasrecorded（Ｆｉｇ．５)．
Duringthe20thsessionofdiscrimination

phase，allsubjectsexhibitedatleast80％
preferencetowardsC57for3consecutive

sessions、Ｔｈｉｓ８０％choiceofC57wasclearly
significantfromthelevelofrespondingto‐
ｗａｒｄｓＢＡＬＢ

Ｔｈｅｆｉｒｓｔｔｅｓｔｓｈｏｗｅｄｔｈａtthesubject
mouseexhibitedpreferencetowardsC57at

alevelsignificantlysimilaｒｔｏｔｈｅｐｒｅｆｅｒ‐
encelevelobtainedfromthelastthreecon‐

secutivetrialsofdiscriminationtraining
phase（Fig.６)．Comparingtestoneresults

withthepopulationmeanof80％（attained

bysubjectsduringdiscriminationtraining）
nosignificantdifferencewasseenusingthe
t-test（t＝1.1937)．TheC57stimulusmouse

thereforewasseenasreinforcingandas

suchthepreferencewasclearlymanifested

bythesubjectmiceinchoosingthisstimu．

lus・Thereforethesuggestionbasedonthｅ

ＨＡＢｌＴＵＡＴｌＯＮ
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Ｆｉｇｕｒｅ６：ＩｎＴｅｓｔｌ，ｂｏｔｈｓｔｉｍｕｌｕｓｍｉｃｅｗｅｒｅ

ｐｒｅｓｅｎｔｅｄｂutnoreinforcementfoIlowedS+･

Ｐ｢eferenceforS＋ｗａｓｓｔｉｎｅｘｈｉｂｉｔｅｄｂｙｔｈｅ

ｓｕｂｊｅｃｔｍice．
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ｌｎｔｅｓｔｓ４ａｎｄ５,comparingthepreference
levelofeachtesttothepopulationmean
of80％，theresultsrevealedasignificantdif
ferencebetweenthem（t＝3.420＆3.216)．
Thiswouldimplythatnopreferencewas
exhibitedineitherofthetwostimulusmouse

(Figs、９＆１０)．Intest4specifically，the
transferofreinforcingproperｔｙｏｆｔｈｅｔｒａｉｎ‐
ｉｎｇＣ５７ｔｏｔｈｅｎｅｗＣ５７ｓｔｉｍｕｌｕｓｍｏｕｓｅｗａｓ

totalreactiontimethatbothstimulusmice

possessedreinforcingpropertywastoogener‐

aland,ashavebeendoneinseparateanalysis
ofreactiontimeforeachstimulusmouse，

mustbeclariHed・Duringthelasttrialsof

discriminationtraining，ｔｈｅｒｅｗａｓａｎｉｎ‐

creasingchoiceofC57andespeciallｙinthe
lastthreeconsecutivetrialａＢＡＬＢｗａｓｏｎｌｙ

ｃｈｏｓｅｎａｔｔｈｅｍｏｓｔ３ｔｉｍｅｓｏｕｔｏｆｔｈｅ２０

ｔｒｉａｌｓ・Ｉｎｔｈｉｓｃａｓｅ，ｔｈｅlownumberof
choicewouldindicateｔｈａｔｅｖｅｎｉｎｔｈｅｓｅ

ｃｈｏｉｃｅｓｏｆＢＡＬＢ，alowreactioncanre‐

cordedduetochanceerror・Thus，tobased

thereinforcingpropertyoｆＢＡＬＢｏｎｔｈｅ
ｌｏｗｒｅａｃｔｉｏｎｔｉｍｅtakenfromjustthree

trialswasnotagoodmeasureofreliability、
Ｉｎｔｅｓｔ２，thenewstimulusmicedidnot

elicitpreferentialbehaviorfromthesubject

mice(Fig.７)．Theresultoftest2wasshown

tobesignincantlydifferentfromtestl（t＝
5.205)．Thiswouldmean,therefore,thatthe

reinforcingpropertyofthetrainingC57
stimulusmousewasnottransferredtothe

newC57mouse・Furthermore，inaccordance

withthefindingsonreactiontime，ｔｈｅsub‐

jectmousedidnotgeneralizethereinforcing

propertyofthetrainingＣ５７ＢＬｓｔｉｍｕｌｕｓ
ｎｌｏｕｓｅ．

Ｉｎｔｅｓｔ３，therewasnosignificantdiffer‐

ence（t＝2.110）betweenthepreferencelevel

ofthiｓｔｅｓｔａｎｄｔｈａｔｏｆｔｅｓｔｌ（Ｆｉｇ．８)．This

wouldmeanthatthetrainingC57stimulus

mouseretaineditsreinforcingeffectseven

withpairinｇｉｔｔｏａｎｅｗＢＡＬＢｓｔｉｍｕｌｕｓ
ｒｎｏｕｓｅ．
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Ｆｉｇｕｒｅ７：ｌｎＴｅｓｔ２，ｗｈｅｎｔｗｏｎｅｗｓｔｉｍｕｌｕｓ

ｍｉｃｅｗｅｒｅｐｒｅｓｅｎｔｅ｡，ｔｈｅsubjectmiceshowed

nopreference．

ＡＲＪＯ１ＡＲＪＯ２ＡＲＪＯ３ＳＥＡＭＳＥＡＮ２

ＦｉｇｕｒｅｌＯ：ＩｎＴｅｓｔ５，ｗｈｅｎｎｅｗＳ＋ａｎｄｔｒａｉｎｉｎｇ

Ｓ－ｗｅｒｅｐｒｅｓｅｎｔｅｄ，nopreferencewasobserved．
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asidefromolfactorycues，whenpresented
alonearenotsuHicienttoevokeprefer‐

entialbehavior・Hence，thiswouldimply

thatC57miceneededmorethanolfactory

cues，ｔｈａｔｉｓ，relevantcues（e､gauditory

andvisual）toexhibitindividualrecogni‐
tion．

againshownasnotevident・Ｉｎｔｅｓｔ５ｈｏｗ‐

ever，ｉｎｃｏｎｔｒａｓｔｔｏｔｅｓｔ３，thetrainingC57

stimulusmousedidnotretainitsreinforcing

propertytoproducepreferenceforitself

whenpairedwithanewC57stimulusmouse・
Thedifferenceinresultsfortests3and5

thereforecouldbeinterpretｅｄａｓｄｕｅｔｏｔｈｅ

ｓtrainoftheotherstimuluspairedwiththe

trainingC57BLstimulusmouse、

Withregardstothemediationofolfactory

cuesfortheoccurrenceofindividualrecog

nitionamongC57mice，ｔｅｓｔ６（t＝4.698）re

sponselevelwhencomparedwithtｈｅ８０％

meanpreferencelevelwaswaybelowand

thussignificantlydifferent（Ｆｉｇ．１１)．Inthe

samemanner，ｔｅｓｔ７（t＝5.116；Ｆｉｇ．１２）was

alsosignificantlydifferentfromthe８０％

meanpreferencelevel，Theseresultssup

portthepriordataunderthereactiontimes
ofthelattertwotests、Bothresultswould

suggestthatolfactorycuesorothercues，

ＤＩＳＣＵＳＳＩＯＮ

Thepresentresultsdemonstratedtｈａｔｌ）
maleC57BLmiceintroducedtoadiscrimi・

nationconditioningparadigmlearnedprefer、

encethroughindividualrecognitiｏｎ,ａｎｄｔｈａｔ
２）solepresentationoftheolfactorystimulus
wasnotasuHicientcueforindividualrec‐

ognition・

Familiarityofthesamestrainisperhaps

thefactorleadingtoassignmentsofwhich
stimuliａｒｅｓｉｍｉｌａｒａｎｄｗｈｉｃｈａｒｅｎｏｔ(Alberts

＆Galef，1973；Ｃａｒｒｅｔ．ａ1.,1976；Cahoun，

1962；Barnett，1967；Eibl-Eibesfedt，1970)．

Theearlyexperienceofthreeweeksduring
whichallthesamestrainsubjectandstimu‐

lusmicewerehousedtogetherwasnotsuf

ficientenoughtoincreasetheprobabilityof
recognizingthesimilarcuesamongthem、
Suchshorttimeofexposurewiththesame

strainstimulusmicewouldexplaintheab‐

senceofstrainrecognition・Ontheother

hand，suchsituationcouldleadtotheoo

currenceofindividualrecognitionthrough

theprocessof‘self-matching，．Ｔｈｅsubject
mousewithveryfewenvironmentalcues

asaresultofpoorexperiencewithhisown

strainwouldbeusinghisowncriterionin
identilicationofwhichstimulusmicecome

closetohispreferenceofcompany・What
issimilarorcharacteristicofhimselforhis

strainwhetherornotabiologicalrelation‐

shipexistsbetweenhimandtheindividual

beinginvestigateddependsｕｐｏｎｈｉｓｏｗｎｃｒｉ‐

terion(Porteret.ａ1.,1983：Poter＆Wyrick，

197９；Ｈｕｃｋ＆Banks，1980,Borlongan＆

Watanabe，1990)．

Theoccurrenceofindividualrecognition

isalsoaffectedbythenoveltyofthestrain

stimulus(Gilder＆Slater，1978)．ＴｈｅｎｏｖｅＬ

ｔｙｏｆｔｈｅｓｔｒａｉｎｓｔｉｍｕｌｕｓｗaspointedout

asavariablethatcouldalterpreference,ａｔ
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Ｆｉｇｕｒｅｌ２：Thepresentationofcues（visualand

auditory）asidefromolfactorycuesalsodid

notIeadtopreference．
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Thepresentresults,thus,favoredfamiliari‐

tyoringeneraltheexperienceofthesubject
mouseinrelationtohisoutsideenvironment

overgeneticallyencodedfactorsasfactorsfor

theoccurrenceofstrainrecognition、The

successofstrainrecognition，regardlessof

biologicalrelatedness，liesheavilyonthe

natureofindividualrearing（Porteret．ａ1.,

1983)．Theactivitiesthattakeplacebetween

theorganismandhisenvironmentduring

theearlyperiodofdevelopmentisimportant

(Porteret．ａ1.,1981；Konig,1989；Ｈｏｌｍｅｓ＆

Sherman，1982)．

Withregardstotheolfactorycuesas

mediatmgindividualrecognition，itwas

shuwnthatpresentatiｏｎｏｆｔｈｉｓｃｕｅａｌｏｎｅ

ｗｏｕｌｄｎｏｔｌｅａｄｔｏrecognition・Theobser‐

vationofolfactorycuesasnotsufYicient

preferentialcuesisincontrastswithasimi‐

larexperimentonrecognitioninmiＣｅ(Ｍｏｒｉ

＆Watanabe,1989)．Onemajorsourceofdif
ferencebetwｅｅｎｔｈｅｓｅｔｗｏｓｔｕｄｉｅｓｉｓｔｈｅｅｘ‐

perimentalsetting、Ｔｈｅｕｓｅｏｆｖｅｒｙｙｏｕｎｇ

ａｎｄｏｎｌｙｍａｌｅｓｕbjectandstimulusmiceled

totheclassificationofthisstudyashaving

beenconductedinasocialsettingandnot

inasexually-relatedcontextasseeninMori

andWatanabe，ｓｒｅｓｅａｒｃｈＡｔｔｈｅａｇｅｏｆ３

ｗｅｅｋｓ，micearenotyetcapableofexhibit‐

ingsexualbehaviors（Barnard＆Fitzsimons，

1988；Mainardi，l965lbutifevertheyare，

ｔｈｅｆａｃｔｔｈａｔｏｎｌｙｍａｌｅｍｉｃｅｗｅｒｅｕｓｅdin

thisstudywouldpreventanyoccurrenceof

sex-directedpreferences・Asmentionedin

theliterature，ｍｕｃｈｏｆｔｈｅｓｔｕｄｉｅｓｏｎｒｅｃｏｇ

ｎｉｔｉｏｎｈａｖｅｂeendoneinasexualsettingthat

is，ｔｈｅｕｓｅｏｆａｄｕｌｔａndoppositesexsubject

andstimulusmice・Ｗｉｔｈｔｈｉｓｉｎｍｉｎｄ，ｉｎ‐

consistenciesofresultsandsuchcontra‐

dictingoutcomesasaresultofdifferences

inthetestingmethods，ｓｅｘａｎｄａｇｅｏｆｓｕｂ‐

jectandstimulusmiceusedbydifferentre‐

searchersareexpected(ＤＵｄｉｎｅ＆Partridge，

1981；Yanai＆McClear、，1973；Hucks＆

Banks,1980；Holmes＆Sherman,1983)．Thus，

ｉｎｔｈｉｓｓｔｕｄｙ，thepresenceofothercues

occurringtogetherwiththeolfactorycue

wasshownasaprerequisitetoproduce

individualrecognitioninyoungC57male
mlce．
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least，betweenparentsandsiblings(Ｄ，Udine

＆Partridge，1981)．Themorenovelthe

stimulus，thehigherthepossibilitythat

preferenceforthisstimulusisexpected・

However，thenoveltyofthestimulusis

dependentalsouponthefamiliarityofthe

subjecttothlsstimulusespeciallyduringthe

earlyperiodofdevelopment．（Ｃａｒｒｅｔ．ａ1..

1976；Lorenz,1963)．In-fosteredmice(reared

withsamestrainparents）wouldassesstheir

parentsaslessnovelthanparentsofdif‐

ferentstrain（cross-fostering)．Therefore

in-fosteredmicewouldexhibitpreference
towardsnon-strainoversamestrainmice

sincein-fosteredmicehavenotpreviously

encounteredtheformermiceandlabelｌｉｎｇ
ｏｆｓｕｃｈｍｉｃｅａｓｎｏｖｅｌｓｔｉｍｕｌｉｗｏuldoccur

(Dawkins，1976；Holmens＆Sherman，1982；

Bekoffl981;Blaustein,1982:Myrberget.a1.,

1985；Cowley，1972)．Thisassumptionof

strainrecognitｉｏｎｂａｓｅｄｏｎｉｎ・fostering
whichleadstoclassiiicationofnoveland

familiarstimuliｉｓｎｏｔｏｂｓｅｒｖｅｄｉｎｔｈｅｐｒｅ‐

sentstudy、ThelackofextensiveexperL

enceandthusfamiliarityofthesubject
mousewithhissamestrainstimulusmice

ledtoanon-discriminantprefeｒｅｎｃｅｆｏｒ

ｅｉｔｈｅｒｔｈｅＣ５７ｏｒＢＡＬＢｓｔｒａｉｎ、Ｔｈａｔｉｓ，

preferencewasnotlimitedtoasinglestrain・

Theabsenceofstrainrecognition，there‐

fore，ｉｓｎｏｔｉｎｌｉｎｅｗｉｔｈｔｈｅｖｉｅｗｏｎｔｈｅ

ｐｏｓsiblemediationofgeneticallyencoded

factorsonrecognition(Mainardiet.ａ1.,1965；

Yanai＆McClearn，1973；Yamazakiet・ａ1.,

1976,1978)．Theassumptionhereisthat，

withtheabsenceofthecapabilityofthe

micetoincorporatetheirfirstthreeweeks

ofexperience，recognitionprocessesare

basedonnaturallyoccurringfactorsnamely

thegenes(Porteret.ａ1.,l9831Bateson，1983；
Alberts,1976；Barashl978；Greenberg，1979；

Bekoff，1981；Waldman，1981；Ｈｏｌｍｅｓ＆

Sherman，1982)．However，ａｓｓｈｏｗｎｉｎｔｈｅ

ｔｅｓｔｓｕｓｉｎｇｎｅｗｓｔｉｍｕlusmice，thegener‐

alizationprocesswasnotevident、Itcould
beinferredthenthatsimilａｒｉｔｙｏｆｇｅｎｅｓｏｆ

ｏｎｅｏｆｔｈｅｓｔｉｍｕｌｕｓmicewiththatofthe

subjectmousewasnotsufficienttolabelsuch
stimulusasdistinctfromtheotherstimulus

withdifferentgeneticcomposition．
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