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Thepr(刀eCtionsfromthecerebellarnuCleitothepretectumofthecatwerestudiedbyiIt)eCtlngaretrOgradetracer,bioti-

nylateddextranamine,intothepretectum･Labeledneuronsweredistributedbilaterallyinthelateralandmedialcerebellarnuclei,

andcontralaterallyintheanteriorandposteriorinterposituscerebellarnuClei･Weanalyzedthesizeandshapeofthelabeledneu-

ronsinthecerebellarnucleiandidenti丘edthreedifftrentshapesinthepretectalprq】eCtlngneurOnS:multipolar,tngOnal,andbipo-

1ar.Basedonthecellsize,theseneuronsweredividedintothreesubclasses:Small(50-200pm2),medium-Sized(200-450FLm2),

andlarge(450-1500FLm2)cells.Multipolarneuronsweremostlylarge,andbipolarneuronsweremostlysmallinsize.Thesere-
SultssuggestthatseveraldifferenttypesofcerebellarneurOnSPr(リeCttOthepretectum･

ActaSchMedUnivGifu54:17-23(2006)

Keywords:cerebellarnuClei,PreteCtum,Pr(わectingneuron,Cat

INTRODUCTION

BasedonGolgistudies,neurOnSOfthecerebellarnuclei

havebeenclassi丘edintothreegroupsofdifftrentsize:1arge

(40-50FLm),medium-Sized(25-35pm)andsmall(12.5T20

FLm)cellsl)2).Thesecellsofdifferentsizeshavedifftrentden-
driticpatternS.Largeneuronsweremultipolar,POlygonalor

radiateinshape,Whereasmedium-Sizedneuronswerepolygo-

nal,fusibrmOrSPindleinshape.Theselarge andmedium-

Sizedneuronswereconsideredtobeprq]eCtlngneurOnS･On

theotherhand,Smallneuronswereovalorspindleinshape

andbelongtoacategoryofshort-aXOnedcellsthatwerecon-

SideredtobeinterneurOnS.Recentstudiesevaluated,however,

thatthesmallneuronsofthecerebellarnuCleialsoprq】eCttO

the brainstem struCtureS3)4)and the cerebellar cortex5)in the

rat.

Theprq】eCtionsfromthecerebellarnucleitothepretec-

tumhavebeenstudiedbyuslngSilverimpregnation,autOra-

diographictraclng,retrOgradehorseradishperoxidasetraclng,

andretrogradewheatgermagglutinincoqugatedtohorserad-

ishperoxidasetraclngmethodsinthecat6ト12)･AfterlqeCtion

Ofretrogradetracersintothepretectum,1abeledneuronswere

reportedtodistributebilaterallylnthemedialcerebellarnu-

Clei,andcontralaterallyintheinterpositusandlateralcerebel-

1arnuClei8)12)･Typesofpretectalpr(刀eCtlngneurOnS,however,

arenOtyetStudiedinthecerebellarnuclei.
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Theaimofthisstudywastoknowwhichtypeofcerebel-

1arneuronsprq]eCttOthepretectum.Wequantitatively ana-

1yzedthesizeandshapeofcerebe11arnuClearneuronsinthe

Cerebellarnucleiprq)eCtlngtOthepretectumbyretrogradela-

belingtechniqueusingbiotinylateddextranamine(BDA).

METHODS

鱒押血酬血A〟加‡αね

Atotalofsixadultcatsofbothsexes,Weighting3.0-4.2

kg,WereuSedinthisstudy.Allprocedureswereconductedin

accordance with the NationalInstitutes of Health Guide fbr

theCareandUseofLaboratoryAnimals,andwiththeguide-

1inesforcareanduseofanimalsestablishedbytheAnimal

CareandUseCommitteeofGifuUniverslty.

旬βCJわ〝q′ββA

TheanimalsweresedatedwithanintramuscularlrUeCtion

ofketaminehydrochloride(50mg此g),bllowedwithanin-

jectionofsodiumpentobarbital(20mg/kg).Theanimalswere

PlacedinastereotaxicapparatuSandasmallcraniotomywas

doneovertheappropnatestereotaxicpositionofthepretec-

tum.Theiqjectionglassmicropipettes(tipdiameter20-30

FLm)werelocatedinthepretectumandO.1-0.3FLeSOlution

of20%biotinylateddextranamine(BDA)(BDA-10,000:

MolecularProbes,Eugene,OR,USA)wasinjectedunderin-

termittentgaspressure(0.7-1.OkPa,20-30msec,5,20times)
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usingaPicospritzer2(GeneralValue,Fairfield,NJ,USA).
TheamountofthetracerlIt)eCtedwasdeterminedbymove-

mentofthelevelofthetracersobservedunderanoperation

microscope.

劫所山川

Afterasurvivalperiodoftwoweeks,theanimalswere

anesthetized withintraperitonealadministration of alethal

doseofsodiumpentobarbital(80mg/kg)andperfusedtran-

SCardiallywithlliterofsalinefollowedby21iterof4%para-

formaldehydeinO.1Mphosphatebuffer(pH7.3).Aftertwo

daysimmersionin20%sucrosesolutioninthebuffbr,50-

FLmthicksectionsthroughthepretectalreglOnandcerebellum

WereCutfrozeninthefrontalplane.

血椚附加払血油川ぬ叫

One-in-R)ur Serialsections were reacted with the Elite

ABCkit(Vector,Burlingame,CA,USA)andthenwereincu-

bated with diaminobenzidine tetrahydrochloride(DAB;

Wako)withglucoseoxidase(Sigma)fbrBDAhistochem-
isty13)･Anotherone-in-fburserialsectionswereprocessed丘)r

Nissl-StalnlngWithCresylviolet.Thecontoursofthesections

andthelocations ofthelabeledneurons were observedunder

abright丘eldmicroscope(Nikon,Tokyo,Japan),andthecon-
tourofthelabeledneuronswasdrawnuslngaCameralucida.

Quantitativeanalysis ofthelabeledneurons was perfbrmed

WithNIHImagesoftware.

RESロLTS

Atotalof454cerebellarneurOnSWereretrOgradelyla-

beled af[erthe pretectalinJeCtions.Fig.1shows one case,

WhichhasthemostextensivelI刀eCtionsitesamongsixbrains.

Inthiscase,thetracercoversthemostpartofthepretectum

andencroachesuponthedorsolateralpartofthecentralgray

andthelateralposteriornucleusofthethalamus,butdoesnot

encroach upon the superior co11icolus,red nucleus and the

OCulomotorcomplex.Inothercases,theinJeCtionscovermost

OfthepretectumbutslightlyinvoIvethelateralposteriornu-

CleusofthethalamuS.Thetracerdiffusesintothelateralposte-

riornucleusalongthetractoftheiIt)eCtionmicropIPette･

Fig.2showsthedistributionoflabeledneuronsofthe

CaSeCATll.Weanalyzedthiscaseandothercases.Mostof

thelabeledce11sweresituatedinthecontralaterallateralcere-

bellarnucleus(76%).Aswas alreadyreportedlO),mOStOf

theseneuronswereseenintheventralpartofthecontralatera1

1ateralcerebellarnuCleus,Withsomeneurons scatteredinthe

dorsocaudalpart.Inaddition,Wefoundaftwneuronsinthe

lPSilatarallateralcerebellarnuCleus･A fewlabeled neurons

Werealsoseenbilaterallyinthecaudalhalfofthemedialcere-

be11arnucleus(15%)andcontralaterallyintheanteriorand

posteriorinterposituscerebellarnuclei(9%)(Tablel).
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Fig･10utlinedrawlngSOffrontalsectionsthroughthepretectal

reg10ntOShowtheextentoftheiItiectionsiteinthecaseCATll.In

this丘g.thedrawingsarearrangedfromrostral(A)tocaudal(D).
Scalebar=1mm

Weanalyzedtheshapeofthelabeledpretectalprq)eCtlng

neuronsanddividedthemintothreetypes:multipolar(Fig.3

A,D,G),trigonal(Fig.3B,E,H),andbipolarneurons(Fig.

3C,F,I).Thesizeoftheseneuronsrangedfrom50FLm2to

1500FLm2.wearbitrari1ydividedtheseneuronsintothreesub-

classes:Small(50-200FLm2,Fig.3G,H,I),medium-Sized
(200-450FLm2,Fig.3D,E,F),andlarge(450-1500FLm2,Fig.

3A,B,C)cells.

Analysisofatotaloflabeledcells(454)showedthat

most ofthelarge Ce11s(65%)were multipolarin shape,

whereasmostofthesmallcells(59%)werebipolarinshape.

Inthelateralcerebellarnucleus,41%ofthecells(143)were

large,47%ofthecells(162)weremedium-Sized,and12%

(42)weresmallcells.Mostofthelarge(68%)andmedium-

sized(51%)cellsweremultipolarinshape,Whereas,mOStOf

thecells(60%)werebipolarin shape.Intheinterpositus

cerebe11arnucleus,40%ofthecells(16)werelarge,47%of

thecells(19)weremedium-Sized,and13%(5)weresmall

Cells.Mostofthelabeledcellsintheinterpositusnucleuswere

multipolarinshape(53%).InthemedialcerebellarnuCleus,

34%ofthece11s(23)werelarge,52%ofthecells(35)were

medium-Sized,and14%(9)weresmallcells.Mostofthe
labeledcellsinthemedialnucleusweremultipolarin shape

(57%)(Tablel).

Fig.4shows the result of a quantitative histologlCal

analysisofthenumericalandmetricalparametersofthepro-

JeCtionneuronstothepretectum･Tocompareourdatatothose

shownbyPalkovitsetal.14),thelongest(L)andtheperpen-
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Fig･2 0utlinedrawingtoshowthedistributionofretrogradelylabeledneurons(dots)inthecerebellarnuCleiofonecase.In

this丘g.sectionsarrangedfromrostral(A)tocaudal(L).scalebar=1mm

TablelSummaryofthenumberofretrogradelylabeledneurons

inallcasesinwhichBDAwasln)eCtedintothepretectum･Inall

CaSeS,retrOgradelylabeledneuronswereobservedinthelateralnu-

cleus(LCN),theinterpositusnucleus(IN)andthemedialnucleus
(MCN).

Large Medium-Sized Small

MultiTri Bi Multi Tri Bi MultiTri Bi SUM %

LCN 97 33 13 82 36 44 13 4 25 347 76%

IN 8 6 2 12 2 5 1 1 3 40 9%

MCN 14 7 2 21 4 10 3 1 5 67 15%

SUM

119 46 17 115 42 59 17 6 33

454

100%

182 216 56

% 40% 48% 12%

dicularbisectingdiameter(B)ofthelabeledneuronswere

measuredinaccordancewithgeneralpnnciplesofkaryome-

try14)･TheareaSOflabeledneuronswerequantitativelyevalu-

ateduslngtheNIHImagesoftware･Fromeachofcerebellar

nuclei,40-347cellsweremeasured.Wecalculatedtheexcen_
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tricityofthesecells(Ex=L侶)andevaluatedthesquarearea

(S)ofthesecells･LogSofeachcellwasthenplottedagainst

theexcentncltyOfthesamecell,SOthatinthediagramofFig･

4eachdotcorrespondstoonecellandeachdiagramisglVen

hreachcerebellarnucleus･Bythisprocedurecellpopulations

Ofdifftrentsizeandshapeshouldappearasconcentrationsof

dots･Thedotsappearedoverlarge,medium-Sized,andsmall

CellreglOnSWithoutcleargaPOfdistribution.

DISCtJSSION

Weanalyzedtheshapeofthelabeledpretectal-Pr(リeCtlng

neuronsanddividedthemintothreetypes:multipolar,tngO-

nal,andbipolarneurOnS.Theseneuronswerefurtherdivided

intothreesubclasses:Small,medium-Sized,andlargecells･In

thelateralcerebellarnuCleus,mOStOfthelargeandmedium-

Sizedlabeledcellsweremultipolarinshapeandsmal11abeled

Cellsweremostlybipolarinshape･Intheinterpositusandme-
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Fig.3 DrawingofdifftrenttypesofcelebellarnucleineuronslabeledretrogradelywithBDAi再ectedintothepretectum･(A,B,C)･Large

ne｡,OnS.(D,E,F).Medium-Sizedneurons.(G,H,I).smallneurons.(A,D,G).Multipolarneurons.(B,E,H).Trigonalneurons･(C,F,

I).BipolarneurOnS.Scalebar=50pm

dialcerebellarnuCleus,mOStOfthelabeledcellsweremultipo-

larinshape.

ByuslngGolgimethod,MatsushitaandIwahorireported

thatneuronsofthecerebellarnucleihavethreedifferentsizes:

1arge(40-50FLm),medium-Sized(25-35FLm)and small

(12.5-20pm)cellsl)2).Theyreportedthatlargeneuronswere

multipolar,POlygonalorradiateinshape･Medium-Sizedneu-

ronswerepolygonal,fusiformOrSPindleinshape,Whilesmall

neuronswereovalorspindleinshape･Theirpolygonalandra-

diateneuronsareconsideredtobemultipolarneuronsinthe

presentstudytOntheotherhand,fusi丘)rmandspindle-Shaped

neuronsdescribedbythemarebipolarneurons･Becauseofthe

shrinkage(10.2%-64.8%)15)in鮎ation and embedding

processesoftheGolgipreparation,WearenOtabletocompare

thepresentmeasurementdirectlywiththoseofMatsushitaand

Iwahori,butthefeaturesoftheseclasseswithdifftrentsizes

arebasicallythesameasthoseshowninthepresentstudy･

Matsushita andIwahoriconsidered thatlarge and medium-

sizedneuronswereprq]eCtlngneurOnSandsmal1neuronswere

interneurOnSl),however,thepresentresultsprovidetheevi-

dencethatnotonlythelargeandmedium-Sizedce11sbutalso

Smallcellspr(りeCttOthepretectum･

Gamma aminobutyric acid(GABA)and glutamate

(Glu)areshowntobeimmunoreactiveinthecerebellarnu-

clei16)17).Batinietal.showedthatsmallneuronsofcerebellar

nucleiare GABAimmunoreactive andlarge and medium-

sizedneuronsareGluimmunoreactive5).BecauseGABAand

GluarethoughttobetheprlnCIPalsubstancesinthecentral

nervoussystemresponsiblefbrneuronalinhibitionandexcita-

tion,WeSuggeStthatthelargeandmedium-Sizedprq]eCtlng

neuronstothepretectumareeXCitatoryandthesmallprq】eCt-

1ngneurOnStOthepretectumareinhibitory･

Inthepresentstudy,SeVeraldifferenttypesofneuronsin

thecerebellarnuCleiare showntoprq]eCttO thepretectum･

Thisisinaccordancewithpreviousstudiesthatshowedthe

existenceofseveraldifftrentprq]eCtionsfromthecerebellar

nucleitothepretectum･ForexamPle,neurOnSOftheventro-

1ateralpartofthecontralaterallateralnucleusprq】eCttOthe
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Fig･4 Dot-diagramsfbrtheseparationofdifftrentcellpopula-

tionsinthevariouscerebellarnuCleion thebasis ofce11size and

Shapecharacteristics･EachdotrepresentsonecellbyplottlngeX-

centricityquotientEx(=longest:bisectingperpendiculardiame-

ter)againstlogarea(LogS).ThelargeCellsareCOnSideredthat

haveanarealargerthan450FLm2(Log450=2.7).Themedium-

Sizedcellshaveanarearangingfrom200FLm2to450FLm2.The

Sma11cellshaveanareasmallerthan200FLm2(Log200=2.3).The
dots appeared overlarge,medium-Sized,and smallcellreglOnS

WithoutcleargapOfdistribution.

rostrodorsalportionsofthenucleusoftheposteriorcommis-

Sure,theventralreglOnSOftheposteriorpretectalnucleus,and

thereticularpartoftheanteriorpretectalnucleus9)12)･Thepos-

teriorhalfofthemedialcerebellarnucleusprq)eCtSbilaterally

tothenucleusoftheposteriorcommissureandthereticular

PartOftheanteriorpretectalnucleusofthepretectum7)10)11)

ThelateralpartoftheanteriorcerebellarinteIPOSitusnucleus

PrqJeCtSCOntralaterallytotheventralhalfpartoftheposterior

PreteCtalnucleusandthecompactpartoftheanteriorpretectal

nucleus8)9)･Thelateralpartoftheposteriorcerebe11arinterpo-

Situsnucleusprq】eCtSCOntralaterallytothenucleusofthepos-

teriorcommissure9)･Wethussuggestthatdifftrenttypesof

neuronsmaypr(リeCttOdiffbrentpretectalnuclei.

Mostofthepretectalprq)eCtionneuronsweredistributed

inthelateralnucleus.ThelateralcerebellarnuCleusreceives

CerebellarCOrticalafftrentsfromthemostlateralpartofthe

21

anteriorlobe,theparamediallobe,CruSIand cruSII,and

theparaflocculusandflocculusinthecat18ト23)･Theparanoc-

CulusandflocculusreceiveafferentsfromthereticularPOntine

tegmentalnucleus24)25)andinferiorolive26)･Thesebrainstem

StruCtureSarethelinkinthepathwaymediatingvisualinput

fromthetectum27)28)andthenucleusoftheoptlCtraCt26)tothe

VentrOlateralreglOnOfthelateralcerebellarnucleus.Thelat-

eralcerebellarnuCleus,inturn,Prq)eCtStOthepretectum.This

Prq]eCtionmaymediateorientationmovementoftheeyeand

OtherpartSOfthebody･Thepretectumalsoreceivesprq】eC-

tionsfromthecaudalhalfofthemedialcerebellarnuCleibilat-

erally.ThecaudalhalfofthemedialcerebellarnuCleireceives

afftrentsfromLarsell'sVIandVIIlobes,aVermalportion

Whichisknowntoreceivevisualimpulsesandisconnectedto

therhombencephalicstruCtureSPartlCIPatlngintheregulation

ofeyemovements29ト33),Thisprq]eCtionmaymediatetheregu-

1ationofeyemovements.

Severalstudies have demonstrated that the pretectum,

WhichreceiveslnPutSfromallthecerebellarnuclei,alsore-

CeiveslnPutSfromthevisualcortex,SOmatOSentOryandaudi-

torystructures34)35)･Thepretectumplaysarolenotonlyineye

movement36)butalsointhebodyorientationmovements12),it

ispossiblethattheprq]eCtionfromthedifferentcerebellarnu-

Cleitothepretectummaymediatedifferentfunctions.Addi-

tionally,differentcellclasses maymediatedifftrentrolein

eachfunctiohs,SOitisinteresttoinvestlgatetheprq]eCtions

fromdifferenttypesofcerebellarneuronstothesubnucleiof

thepretectuminthefuture.

REFERENCES

l)MatsushitaM,IwahoriN:StruCturalorganizationofthe

interpositusandthedentatenuclei.BrainRes35,17-36

(1971)

2)MatsushitaM,IwahoriN:StruCturalorganizationofthe

fastigialnucleus･I･Dendritesandaxonalpathways･Brain

Res25,597-610(1971)

3)Buisseret-DelmasC,BatiniC,CompointC,DanielH,

MenetreyD:TheGABAerglCneurOnSOfthecerebellar

nuclei:Prq]eCtlngtOtheinferioroliveandtothebulbar

reticularfbrmation.ExpBrainRes17,108-110(1989)
4)AngautP,SoteloC:Synaptologyofthecerebello-01ivary

Pathway･DoublelabellingwithanterOgradeaxonaltrac-

ingandGABAimmunocytochemistryintherat･Brain

Res479,36ト365(1989)

5)BatiniC,CompointC,Buisseret-DelmasC,DanielH,

GueganM:Cerebellarnucleiandthenucleocorticalpro-

JeCtionsintherat‥retrOgradetraclngCOuPledtoGABA

and glutamateimmunohistochemistry･JComp Neuro1

315,74-84(1992)

6)cohenD,ChambersW,SpragueJM‥Experimentalstudy

Oftheefftrentprq)eCtionsfromthecerebellarnuCleito



22

thebrainstemofthecat.JCompNeurollO9,233-259

(1958)

7)AngautP,BowsherD:Ascendingprqjectionsoftheme-

dialcerebellar(fastigial)nucleus:Anexperimentalstudy

inthecat.BrainRes24,49-68(1970)

8)AngautP:Theascendingprqjectionsofthenucleusinter-

POSitusposteriorofthecatcerebellum:Anexperimental

anatomicalstudy uslng Silverimpregnation methods.

BrainRes24,377-394(1970)

9)sugimotoT,MizunoN,UchidaK:Distributionofcere-

bellar丘ber terminalsin the midbrain visuomotorareaS:

anautoradiographicstudyinthecat.BrainRes238,353-

370(1982)

10)KawamuraS,HattoriS,HigoS,MatsuyamaT:Thecere-

bellarPrq】eCtionstothesuperiorcolliculusandpretectum

inthecat:Anautoradiographicandhorseradishperoxi-

dasestudy.Neuroscience7,1673-1689(1982)

11)KawamuraK,KaseM,OhnoM,HashikawaT,KatoM:

Visualinputstothedorsocaudalfastigialnucleusofthe

CatCerebellum:AnexperimentalstudyuslngSlngleunit

recordings and horseradish peroxidaselabelling･Arch

ItalBio1128,295r314(1990)

12)BullMS,BerkleyKJ:CerebellarPrqjectionstotheso-

maticpretectuminthecat.SomatosensMotRes8,117-

126(1991)

13)shuS,JuG,FanL:Theglucoseoxidase-DAB-nickle

methodinperoxidasehistochemistryofthenervOuSSyS-

tem.NeurosciLett85,169-171(1988)

14)palkovitsM,MezeyE,HamoriJ,SzentagothaiJ:Quanti-

tativehistologlCalanalysISOfthecerebellarnuCleiinthe

cat.I.Numericaldata on cellsand
on synapses.Exp

BrainRes28,189-209(1977)

15)palkovitsM,MagyarP,SzentagothaiJ:Quantitativehis-

tologicalanalysISOfthecerebellarcortexinthecat･Ⅰ･

NumberandarrangementinspaceofthePurkinjecells･

BrainRes32,1-13(1971)

16)umetaniT:Topographicorganizationofthecerebellar

nucleocorticalprq】eCtionin the albino rat‥an autOra-

diographic orthograde study･Brain Res507,216-224

(1990)

17)TrootJR,AppsR,AmstrongDM:Topographicalor-

ganizationwithinthecerebellarnucleocorticalprq]eCtion

totheparaVermalcortexoflobulesVb/cinthecat･Exp

BrainRes80,415-428(1990)

18)walbergF,JanSenJ:CerebellarcorticonuclearPrqjection

studiedexperimentallywithsilverimpregnationmethods･

JHirnfbrsch6,338-354(1964)

19)BrodalA,CourvilleJ:Cerebellarcorticonuclearprqjec-

tioninthecat･CrusII･Anexperimentalstudywithsilver

methods.BrainRes50,1-23(1972)

20)courvilleJ,DiakiwN,BrodalA:Cerebellarcorticonu-

岐阜大医紀 54;17-23(2006)

ClearPrq]eCtioninthecat.Theparamedianlobule.Anex-

Perimentalstudywithsilvermethods.BrainRes50,25-

45(1973)

21)DietrichsE,WalbergF:The cerebellarCOrticonuclear

and nucleocorticalprq]eCtions ofCruSIand CruSⅡ.

NeurosciLett(Suppl)5,439(1980)

22)AngautP,BrodalA:Theprqjectionofthe"vestibulo-

cerebellum"onto the vestibular nucleiin the cat.Arch

ItalBiollO5,441-479(1967)

23)YamamOtOM:Localisationofrabbit,sflocculusPurkinje

Cellsprq】eCtlngtOthecerebellarlateralnucleusandthe

nucleusprepositushypoglossiinvestlgatedbymeanSOf

the horseradish peroxidase retrograde axonaltransport.

NeurosciLett7,197-202(1978)

24)HoddevikGH:Theprqjectionfromnucleusreticularis

tegmentlPOntisontothecerebe11uminthecat.Astudy

uslngthemethodsofantergradedegenerationandretro-

grade axonaltransport of the horseradish peroxidase･

AnatEmbryol(Berl)153,227-242(1978)

25)GemitsNM,VoogdJ:Thepontinemossy丘breprqjec-

tionstothecerebellarflocculusinthecat.NeurosciLett

(Suppl)5,440(1980)

26)TaketaT,MaekawaK:Theoriginofthepretecto-01ivary

tract.Astudyuslngthehorseradishperoxidasemethod･

BrainResl17,319-325(1976)

27)KawamuraK,BrodalA,HoddevikG:Theprqjectionof

thesuperiorcolliculusontothereticularformationofthe

brainstem･Anexperimentalanatomicalstudyinthecat･

ExpBrainRes19,1-19(1974)

28)GrahamJ:Anautoradiograohicstudyoftheefferentcon-

nections ofthe superior co11iculusin the cat･JComp

Neurol173,629-654(1977)

29)sniderRS,StowellA:Evidenceofaprqjectionoftheop-

tic system to the cerebellum.Anat Rec82,448-449

(1942)

30)GraybielAM:Visuo-Cerebellarandcerebello-Visualcon-

nectionsinvoIvingtheventral1ateralgeniculatenucleus･

ExpBrainRes20,303-306(1974)

31)LlinasR:Motoraspectsofcerebellarcontrol.Physiolo-

gist17,19-46(1974)

32)BartiniC,Buisseret-Delmas C,CorvisierJ,Hardy O,

Jassik-GerschenfeldD:BrainstemnucleiglVlng丘bresto

lobules VIand VIIofthe cerebellar vermis.Brain
Res

153,24ト261(1978)

33)DonaldsonIML,HawthorneME:Codingofvisualinfbr-

mationbyunitsinthecatcerebe11arvemis･ExpBrain

Res34,27-48(1979)

34)BerkleyKJ,MashDC:Somaticsensoryprqjectionsto

thepretectuminthecat.BrainRes158,445｢449(1978)

35)wibergM,BlomqvistA:Theprqjectiontothemensen-

cephalonfromthedorsalcolumnnuclei:Ananatomical



W･RILEetal:NeuronalOrganizationoftheCerebellarPrqjectiontothePretectumintheCat

studyinthecat.BrainRes311,225-244(1984)

36)ItohK:E鮎rentprqjectionsofthepretectuminthecat.

ExpBrainRes30,89-105(1977)

23

ネコ･小脳核の視墓前域投射ニューロンの構成

逆行性標識物質のビオチン化デキストランアミンをネコの視墓前域に注入して,小脳核の視豊前域投射ニューロン

の構成を調べた｡逆行性に標識されたニューロンは両側の内側核と外側核および反対側の中位核に認められた｡これ

らの標識ニューロンの大きさと形を解析した｡視墓前域への投射ニューロンは形から,multipolar(多極性),trigonal

(三極性),bipolar(双極性)の三つのタイプに分類された｡さらにこれらのニューロンは大きさからそれぞれ三つ

のグループ(小細胞,中等大細胞,大細胞)に分類された｡多極性ニューロンの大部分は大型で,双極性細胞の大部

分は小型であった｡これらの結果から,小脳一視墓前域投射は異なる種類のニューロンから構成されていることが明

らかとなった｡

キーワード:小脳核,視蓋前域,投射ニューロン,ネコ


