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ABSTRACT 

Cerebel10tectal proje仁tionswere studied in the rat by吐le

anterograde and re町ograde町acingmethods using wheat-germ-

agglutinin-conjugated horseradish peroxidase. The pathway arises 

from叫1four cerebellar nuclei on the contralateral side; mainly from 

仕leposterior interpositus nucleus and lateral nucleus and to a lesser 

extent from the medial nucleus and anterior interpositus nucleus. The 

fibers arising from the medial nucleus and the posterior interpositus 

nucleus terminate mai叫Yin the deeper zone of layer N and in layer 

(': VI throughout the entire rostrocaudal extent of the contralateral 

superior colliculus. Those arising from the anterior interpositus 

nucleu.s and the lateral nucleus terminate mainly in the superficial 

zone of layer IV in the rostral three-fourths of山econtralateral 

superior colliculus. ln addition，仕lefibers from the lateral nucleus 

terminate densely in a zone extending from the deep part of layer 111 

吐lroughlayer VII in the lateral portion of the rostral half of仕le

superior colliculus. ln comp紅 isonwith data on other species仕le

present findings are discussed with respect to出eevolutional 

changes from monocular to binocular vision. 
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INTRODUα10N 

Many papers have described仁erebellotectalproje仁tionsin 

various animal species， including the cat (Thomas et al.， 1956; Cohen 

et al.， 1958; Angaut， 1969; Angaut， 1970; Angaut紅 ldBowsher， 

1970; Edwards et al.， 1979; Roldan and Reinoso-Suarez， 1981; 

Sugimoto et al.， 1982; Kawamura et al.， 1982; Hirai et al.， 1982)， 

monkey (Carpenter， 1959; Batton III et al.， 1977; Stanton， 1980; 

Carpenter and Batton III， 1982; Gonzalo-Ruiz et al.， 1988; May et a1.， 

1990)， opossum (Foltz and Matzke， 1960; Walsh and Ebner， 1973; 

Martin et al.， 1974)， hedgehog (Earle and Matzke， 1974)， rabbit 

(Uchida et al.， 1983)， squirrel (May and Hall， 1986)， and rat (Chan-

Palay， J. 977; Faullωd Carman， 1978; Gonzalo-Ruiz et al.， 1990). A 

comparison of the descriptions inせlesepapers indicates the 

presence of species clifferences in the origin and termination of 

these projections， p訂 ticu1紅lybetween animals with extensive 

binocular overlap (fronta1ly placed eyes) and吐losewith little 

binocular overlap (tempora1ly placed eyes). These differences may 

be associated with evolutional changes from monocular to b江locular

vlslon. 

Of出especies with temporally placed eyes， cerebellotectal 

projections have been studied in detail in出eopossum (Martin et al.， 

1974) by the anterograde degeneration me出od，in the rabbit 

(Uchida et al.， 1983) and squirrel (May and Hall， 1986) by仕le

al1terograde and re町ogradetracing methods with horseradish 

peroxidase (HRP). For the rat， however， available data are 

fragmentaη'. Three papers have been published出血erat:one 

described gross distribution of出eprojections following lesions of 

the entire brachium conj山 lctivum(Faull and Carman， 1978)， ano出町
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described only the projections arising仕omthe medial nucleus 

(Gonzalo・R山zet al.， 1990)， and the third described only the 

projections紅 isingfrom the lateral nucleus (Chan-Palay， 1977). For a 

better understanding of cerebellotectal projections from the 

viewpoint of comparative neurology， it is necessary to仁omparedata 

amongむumalswiせ1temporal eyes as well as among those wi出

frontal eyes. InせlIsrespect，出ecerebellotectal projections in出erat 

need to be studied comprehensively. We present the first 

documentation of individual tectal projections from each of the four 

cerebellar nuclei泊 therat， using仕leanterograde and retrograde 

町a仁ingmethods with wheat-germ-agglutinin-conjugated 

horseradish peroxidase (WGA-HRP). 
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MATERIALS AND METHODS 

Forty-five adult rats (200-400g) of the Wistar s町瓜nwere 

used: 22 for the anterograde study and 23 for the re町ogradestudy. 

In both studies， 5% WGA-HRP (Toyobo) dissolved in 0.9% s叫出ewas

used as a tracer. Animals were anesthetized wi吐1sodium 

pentobarbital (35 mg/kg， i.p.)ωdpla仁edin a stereotaxic head 

holder. 

In 19 ofせle22 rats for仕leanterograde study， a single 

凶作ctionof仕letracer was placed in a single cerebellar nucleus， 

either the medial nucleus (MN)，せleposterior interpositus .nucleus 

(PIN)，仕leanterior interpositus nucleus (AIN)， or吐lelateral nucleus 

(LN)， using a 0.5μ1 Hamiltonロucrosyringe.The volume of each 

injection ranged from 0.01μ1 to 0.015μ1 depending on仕lesize of the 

nucleus， so仕lat出einjection site might cover fully one nucleus and 

yet be restricted to仕latnucleus. In the other three rats， three 

injections in the amount of 0.02μ1 to 0.04μ1 for each were made to 

cover fully the four cerebellar nuclei unilaterally. 

In the 20 of the 23 rats for the retrograde study， a single 

凶jectionof仕letracer in the amo山 ltof 0.01μ1 to 0.03μ1 was pla仁ed

into various parts of吐lesuperior colliculus (SC) to dete口ninethe 

topographical orgむ1Izationof the projection. In the other three rats， 

multiple injections (10-15 sites) in仕leamount of 0.03μ1 to 0.05μ1 for 

each were made to cover fully the SC unilaterally. 

After 24 hours， the animals were deeply anesthetized with 

ethyl ether and perfused through the ascending aorta with 200 ml 

of 7% formalin in O.lM phosphate buffer， followed by 200 ml of 0.9% 

s叫inecontむning10% sucrose. The brains were removed 

immediatelyむldsoaked in 0.9% saline containing 30% sucrose. 
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Subsequently， the brains were frozen and cut serially into 70~lm 

frontal sections. The sections were treated with benzidine 

dihydrochloride and hydrogen peroxide according to the method of 

De Olmos and Heimer (1977). In仕lecases with injections into出e

cerebellar nuclei， eveη， second section of the cerebellum was 

counterstained with 0.5% Neu町alRed to identify出espread of 

tracer出血einjection site. The other sections of the cerebellum and 

every second section of the pons and midbrain were initially 

unstained to avoid fading the reaction products， wruch was often 

veη， light. After observation under darkfield illumination，仕lese

sections were stained， if necessary. In the cases with injections into 

出eSC， eveη， third section of吐leSC was counterstained to identify 

仕lespFead of町acerin出einjection site. All sections of仕le

cerebellum were initially unstained lO observe the labeled cells 

under darkfield illumination and stained afterward to observe the 

anatomical s汀uctureof出e仁erebellarnuclei. 

6 



0 ， 

RESULTS 

The four cerebellar nuclei， the medial nucleus (MN)，はle

posterior interpositus nucleus (PIN)，仕leむ1teriorinterpositus 

nucleus (AIN)， and仕1e1ateral nucleus (LN)， were identified 

according to the criteria of Korneliussen (1968)， but the borders 

between them were difficu1t to define. The PIN is partly continuous 

with the AIN at its rostral1eve1s，む1dthe 1ateral part ofはleMN and 

仕lemedial exLreロutyof出ePIN were observed to merge wiUl one 

紅10仕lerat some 1eve1s. Finally， the AIN and吐leLN form a 

comp1ete1y continuous mass interposed with the dorso1ateral hump 

region. While Korneliussen (1968) statedはlatit is uncertain whether 

山edorso1ateral hump region be10ngs to出eAIN or出eLN， in仕le

present study we tentative1y considered it as a part of the AIN， 

following the usage of Goodman et al. (1963). 

The present study adopted the classification of出esuperior 

collicu1ar 1ayers in the mouse illus町atedby Wiener (1986). 

Although吐1e1ayers in仕lerat have been named in various ways 

(Murrayむ1dCou1ter，1982; Chevalier and Deniau，1984; Redgrave et 

al.， 1986)， Wiener's classification corresponds toせ1ewide1y 

accepted termino10gy illustrated by Kanaseki紅 1dSprague (1974) 

for the cat. Following this classification， 1ayer IV and 1ayer VI can be 

clear1y identified by仕1eircharacterisUc 1arge stellate cells. This 

classification also has been used in the sq山rre1(May and II心1，1986)

and therefore facilitates comparisons between these two rodent 

speCles. 
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Anterograde study 

Before we describe the cerebellotectal projections from 

individual cerebellar nuc1ei， we will describe them as a whole， based 

on findings in the仕u-eecases in which the injected tracer covered 

most of the four cerebellar nuclei on one side without spread to吐le

other side. The findings of terminallabeling in these cases were 

similar (one case is shown凶 Fig.l，wi白血einjection site shown凶

Fig.2A). In the SC， dense terminallabeling was observed on the 

contralateral side (Fig.1A)， but little was observed on出eipsilateral 

side (Fig.1B). Labeled terminals on the con町alateralside were 

distributed mainly in layer IVむldto a lesser extent in layer VI. The 

labeled terminals were distributed吐u-oughoutthe entire 

rostrocaudalむldmediolateral extent of the SC; they were denser at 

the rostral than at the most caudallevels，むlddenser in吐lelateral 

portionせlanin the medial portion. 

Medial nucleus (MN) 

In six out of the nineむ1imalsinjected with町acerinto吐leMN，

仕le町acercovered a large proportion of this nuc1eus， spreading to 

the undefined border with the medial extremity of出ePIN (one case 

is shown by CNll in Fig.2B by a photograph and in Fig.3A by a 

drawing). In the remaining three animals， the tracer covered only 

せlerostral portion of the MN. Labeled terminals出血eSC were 

found in the former group of animals， whereas they were entirely 

absent in the latter group. 

In the six animals with large injections in the MN， the labeled 

efferent fibers entered the midbrain by way of the contralateral 

ascending limb of the uncinate fasciculus， which decussated wi吐1in
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the cerebellumむldtraversed the portion j ust dorsal to山e

contralateral brachium conjunctivum (BC). In five out of the s以

animals， there was an extra component of labeled fibers that 

entered the midbrain by way of the dorsal tip of出eipsilateral BC. 

These fibers were located between the ipsilateral ascending limb of 

the uncinate fasciculus and the fibers from the ipsilateral PIN 

(described later)， somewhat overlapping the latter (Fig. 3B). This 

ex町acomponent was not labeled in吐leremaining one animal 

perhaps becauseはleamount of involvement of the undefined 

border by the凶jectionsite was lighter仕lanin the five other 

animals. 

In出eSC， terminallabeling was observed exclusively on the 

contralateral side (Fig.3C). The labeled terminals were distributed 

mainly in the deeper zone of layer N and in layer VI and to a lesser 

extent in layers V and VII. The labeled terminals were distributed 

throughout the rostrocaudal and出emediolateral extent; they were 

denser at山eros汀al出anat the caudallevelsむlddenser in仕le

lateral portionむldthe medial ex町emitythan in the middle portion. 

Posterior interpositus nucleus (PIN) 

Three animals were injected with tracer into the PIN. In one， 

出einjection site covered most of出ePIN wi山 aslight spread to仕le

caudal part of出eAIN (CN28， not shown). In ano出er，a large 

proportion of the P別 wasinvolved without spread to other nuclei 

(CN20， shown in Fig.2C and Fig.4A). In出e出ird，only出e

caudolateral portion of出ePIN was involved (CN24， not shown). The 

findings in these three animals were similar. 
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The e[[erent fibers labeled with the tracer entered the 

midbrain by way of仕leipsilateral BC and occupied its dorsal part 

(Fig.4B). ln the SC， labeled terminals were observed exclusively on 

出econtralateral side (Fig.4C). While labeled terminals were 

observed [rom U1e deepest zone of layer 1II U1rough layer VII，仕ley

were very dense in layer V1 and the deeper zone of layer IV and 

sparse in U1e oU1er layers. The two densely labeled bands coincided 

with layers con凶 ninglarge stellate ceUs (Fig.S). The bilamellar 

distributlon o[ dense terminals was observed not only when the 

凶jectloncovered most of the P1N but also when the injection 

covered only the caudolateral portion of the P1N (CN24). The labeled 

terminals were distributed throughout the rostrocaudal and the 

mediolateral extent; they were denser at U1e caudal tha.l1 at the 

rostrallevels and denser in the lateral portion and the medial 

ex町eαuty than in the middle portion. 

Anterior interpositus nucleus (AIN) 

1n one out of the five ar註malsinjected wiU1 tracer into出e

AIN， the汀acercovered most of the AIN with a slight spread to吐le

ros町alpart of吐leP1N. ln two 0仕lerarumals， tracer covered a large 

proportion of the AIN without spread to other nuclei (one case is 

shown by CN21 in Fig.2DむldFig.6A). In the other two animals， 

町acercovered the rostral two-thirds of出eA1N. 

The efferent fibers labeled with the tracer entered the 

midbrain by way of the ipsilateral BC;出eyoccupied the middle part 

of出eBC， ventral to the fibers from the P1N (Fig.6B). 1n the SC，出e

labeled terminals were sparse md  exclusively contralateral (Fig.6C). 

The distributlon pattern of the labeled terminals was different from 

those observed in the MN and P1N in two ways. First， labeled 
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terminals were observed only in the rostral three-fourths of the SC. 

Second， they were distributed mainly in the superficial zone of layer 

IV，wi出 someextension into layers III and V in仕lelateral part. As 

in the other cases， while the labeled terminals were distributed 

throughout the mediolateral extent， they were denser in吐lelateral 

part and the medial ex町emitythωin the middle portion. In the two 

animals江1which the injected町acercovered only仕lerostral two-

はurdsof the AIN， the terminallabeling in吐lerostrolateral part of 

the SC was much lighter吐lanin吐le0出er出reeanimals. 

Lateral nucleus (LN) 

The injected tracer covered most of山eLN wiUl a slight spread 

to the lateral extremity of出eAIN (dorsolateral hump region)凶 one

animal and a large proportion of the LN without en仁roachment on 

other nuclei in one animal (Fig.2E and Fig.7 A). 

The e百'erentfibers labeled with the tracer joined the 

ipsilateral BC. At levels just caudal to the midbrain， they occupied 

the ventral part of the BC and partially overlapped the fibers from 

出eAIN (Fig.7B). In the SC， labeled terminals were observed 

exclusively仁ontralateralrostralせlfee-fourthsof it (Fig.7C). In the 

most rostral fourth portion， the labeled terminals were distributed 

throughout出emediolateral extent of an area extending from the 

deeper part of layer III吐lfoughlayer VII. They were much denser 

in the lateral part of these layers. The dense terminallabeling出血e

lateral part was continuous rostrally wi出 thatin the anterior 

pretecta1 nucleus. In the second rostral fourth portion， the labeled 

terminals were distributed densely in the lateral part in the deeper 

zone of layer III through layer VII and sparsely in the superficial 

zone of layer IV throughout its mediolateral extent; in吐lelauer 
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layer they were relatively denser in the medial ex町enutythan in 

the nuddle portion. In the next rostral four仕1portion，仕le

distribution pattern of the labeled terminals was largely similar to 

that in the second rostral fourth portion， but the ternunallabeling of 

the lateral part was lighter as compared with出atof出ese仁ond

ros町alone-four出，むldit was res町ictedmostly to layer IV and the 

adjoining layers. The most caudal fourth was free of labeled 

terminals. 

The density of labeled terminals was much higher in出e仁ases

with injection into吐lePIN and LN than in吐losewith injection into 

出eMN and AIN. 

Retrograde study 

In three animals with multiple injections (10-15 sites) into the 

SC，吐le出jectedtracer covered most of吐le山 lilateralSC (one case is 

shown in Fig.8釦 dFig.9). In the cerebellar nuclei， a large number of 

labeled cells were observed con町alaterallybut only a few 

ipsilater叫ly.The contralaterally labeled neurons were located 

mむnlyin仕lePIN (Fig.9B) and LN (Fig.9C) and to a lesser extent出

血eMN and AIN. In the MN， labeled cells were sparsely distributed 

in the caudal h叫fof the nucleus，むldno labeled cells were found in 

the ros町alhalf. In吐lePIN， while labeled cells were found in仕le

rostrocaudal extent， they were denser at the caudal than at仕le

rostrallevels. Throughout仕leros町ocaudalextent， they were located 

largely in the ven町olateralregion. At the undefined border between 

出eMN組 dthe PIN， labeled cells were very sparse. In the AIN， 

labeled cells were sparsely found throughout the rostrocaudal 
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extent. At the rostrallevels， they were distributed almost 

continuously from the middle area to the lateral portion of the 

nucleus， however， lhey divided into a medial and a lateral cluster at 

the more caudallevels. At仕lemost caudallevels， the laleral cluster 

was continuous with the cell population densely labeled in lhe 

lateral p紅 tof吐lePIN. In the LN， a large number of labeled cells 

were found throughout the rostrocaudal extent. At仕lemost ros町al

levels， they were distributed except the dorsal pole and lhey were 

日出町 sparse.At出emore caudallevels， they were distributed 

widelyむlddensely. They were especially denser in the lateral part 

むldthe ventral part of the nucleus. At the most caudallevels， 

ventrally labeled cells were continuous wilh出ecell population 

labeled in the lateral part of出ePIN. At Ule border area between 

山eAIN and LN， labeled cells were very sparse except at lhe most 

caudallevels. 

To investigate仕letopographlcal organization of the 

cerebellotectal projection， a single injection of the町acerwas 

administered into various parts of the SC in 20 animals. The sites of 

injection are shown in the dorsal view in Fig.10. Four representative 

cases (an injection to出eros甘olateralp紅 t，caudolateral part， 

rostromedial part， and caudomedial part) are shown by the series of 

frontal sections in Fig.11. The topographical organization of the 

projection did not appear to be point lo point. Among出ecases 

whose injection sites did not overlap each other， the distribution of 

lhe retrogradely labeled cells was overlapped to a considerable 

extent. A gross topographlcal organization is schematically 

illustrated in Fig.12， with the SC divided into 4 sectors. 
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DISCUSSION 

The present anterograde and retrograde studies revealed that 

出ecerebellotectal projection in出erat originates from all four 

cεrebellar nuclei on出econtralateral side， mainly from the posterior 

interpositus nucleus (PIN) and lateral nucleus (口-.1)and to a lesser 

extent from the medial nucleus (MN)如 danterior interpositus 

nucleus (AIN). The projection仕om山eMN to the superior colli仁ulus

(SC) arose exclusively from the caudal h叫fof the nucleus and 

crossed within U1e cerebellum to form the crossed ascending limb of 

出e山lCinatefasciculus. The projections from仕leother three nuclei 

arose from their almost entire rostrocaudal extent and formed a 

compact fiber bundle within仕lebrachium仁onjunctivum(BC)， which 

crossed in出ebrainstem constituting a part of吐ledecussation of the 

BC. The origin and course of吐leseprojections in the rat are much 

出esame as those reported for various other animal species， 

however， the proportion of projections from individual nuclei differs 

among仕leanimal species. It appears likely仕latthe difference is 

marked between the animals with extensive binocular overlap 

{¥ (frontally placed eyes) and those with little binocular overlap 

(temporally placed eyes). In species with extensive binocular 

overlap， such as吐lecat (Cohen et al.， 1958; Edwards et al.， 1979; 

Roldan and Reinoso-Suarez， 1981; Sugimoto et al.， 1982; Kawamura 

et al.， 1982; Hirai et al.， 1982) and monkey (Gonzalo-Ruiz et al.， 

1988; May et al.， 1990)， a bilateral projection from the MN is仕le

major component of出ecerebellotectal projections， whereas in 

species with little binocular overlap， such as出ehedgehog (Earle and 

Matzke， 1974)， opossum (Walsh and Ebner， 1973)， rabbit (Uchida et 

al.， 1983)，ωdsq山rrel(May and Hall， 1986)， the projection from the 
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MN is contra1atera1ωd very sparse or even absent. In the species of 

the latter category， relatively sparse ipsilatera1 projections from the 

MN were observed 出血eopossum (MarUn et a1.， 1974) by the 

degeneration method and 出血erat (Gonza1o-Ruiz et a1.， 1990) by 

the anterograde tracing me出odwith WGA-HRP. The presence of 

such projections， however， was doubted by the authors themselves 

because it was possibly caused by interruption of fibers arising from 

山econtra1atera1 MN (Martin et a1.， 1974) or uptake of町acerby 

出juredpassing fibers (Gonza1o・Ruizet a1.， 1990). In fact，出epresent 

re町ogradestudies could seldom detect neurons s臼1dingsuch a 

proj ection in the rat. 

In anima1s with fronta11y placed eyes， it is disputed whether 

出eprojections fron1 nuclei other than出eMN are similar or 

different among species. In the monkey， the projections from the 

PIN are much larger than those from the AIN and LN (Gonza1o・Ruiz

et a1.， 1988). In the cat， one paper described the similar findings 

(Kawamura et a1.， 1982)， but others reported differently: the 

projections arise much from the LN but little from the AIN and PIN 

(Roldan and Reinoso-Suarez， 1981)， or much from the PIN and LN 

but little from the AIN (Hirai et a1.， 1982; Sug出10toet a1.， 1982). 

There is no explanation for this discrepancy at the moment. In 

anima1s wi仕1temporally placed eyes， the proportion of projections 

from individua1 cerebellar nuclei is a1so di妊.erentamong species. In 

the rabbit， they arise mainly from仕lePIN and AIN and， to a lesser 

extent， from the凶 (Uchidaet a1.， 1983). In the opossum， they arise 

mむnlyfrom the LN (Martin et a1.， 1974). In the squirrel， they arise 

mainly from the PIN and， to a lesser extent， from the LN (Mayむ1d

Hall， 1986). The present findings in山erat are largely similar to 

those reported in仕lesqu釘rel.

15 
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The present anterograde studies revealed出創出eprojections 

arising from吐lePIN and MN terminate mainly in the deeper zone of 

layer N and in layer VI forming two bands出roughout山e

rostrocaudal ex旬以 of仕leSC，むld出atthose arising from the AIN 

むldLN terminate mainly in the deeper zone of layer III and in出e

superficial zone of layer N forming one fused band in the rostral 

three幅 fourthsof the SC. The formation of two bむldsof terminals has 

been reported in the squirrel in which the projection arising from 

the PIN terminates in the deeper zone of layer N and in layer VI 

(May釦 dHall， 1986). In the rabbit， the projections arising from the 

PIN and AIN distribute patchy terminals in the deeper zone of layer 

N through layer V forming one band and diffuse terminals in layers 

VI-VII for立ungano山erband (Uchida et al.， 1983). The formation of 

two bands contributed by the PIN U1US appears to be a common 

feature of terminal distribution in animals wi出 temporallyplaced 

eyes. By contrast， many papers on cerebellote仁talprojections出血e

monkey (Carpenter， 1959; Batton III et al.， 1977; Stanton， 1980; 

CarpenterむldBatton 111， 1982; Gonzalo-Ruiz et al.， 1988; May et al.， 

1990)むldcat (Thomas et al.， 1956; Cohen et al.， 1958; Angaut， 1969; 

Angaut， 1970; Angaut and Bowsher， 1970; Edwards et al.， 1979; 

RoldanむldReinoso・Suarez，1981; Sugimoto et al.， 1982; Hirai et al.， 

1982) indicate Ul況はleterminal formation of two bands contributed 

by the PIN is not observed commonly in animals wi出 frontally

placed eyes. It山usappears likely出atthe terminal distribution is 

markedly different between animals with frontally placed eyes and 

those with temporally placed eyes. This difference and出atofせle

proje仁tionfrom the MN may be accounted for by evolutional 

changes from monocular to binocular vision. 
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The deeper zone of layer N and layer VI， the recipient of 

projections from the PINむldMN， contain large stellate neurons出at

are出eorigins of the tecto・reticulo-spinalprojection as reported for 

the rat (MurrayむldCoulter， 1982; Redgrave et al.， 1986)， golden 

hamster (Rhoades and DellaCroce， 1980)， sq山πel(May and Hall， 

1984)，oposs山 n(Weber et al.， 1979)，町eeshrew (Weber et al.， 

1979)， and cat (Weber et al.， 1979; Murray and Coulter， 1982). The 

deeper zone of layer III and the superficial zone of layer lV， the 

recipient of projections from the LN釦 dAIN， contain projection 

neurons of出eipsilateral tecto-pontine tract as reported for the仁at

(Hashikawa and Kawamura， 1977; Mower et al.， 1980)紅 ldrat 

(Redgrave et al.， 1986). The tecto・reticulo・spinalprojection is 

considered to be related to neck and body movement， while the 

tecto-pontine projection is considered to be related to control of 

saccadic eye movement because of its termination in the vision and 

saccade related pontine紅 eas.In fact， systematic stimulation of 

layer III or layer N of the SC 出血erat produced topographic叫ly

organized saccadic eye movements (McHaffie and Stein， 1982)， 

whereas stimulation of the lateral area of the deeper zone of layer 

N， which contains the large stellate neurons， induced sensory 

g山dedorienting movements of the head紅 ldbody (Dean et al.， 

1986，1988). Stimulation of出eSC induced neck orienting 

movements also in出ecat (Ha汀 is，1980; Roucoux et al.， 1980) but 

not in the monkey (Robinson and Jarvis， 1974; S町ykerand Schiller， 

1975). The effect of stimulation of出eSC on出emovements of the 

neck thus appe紅 sto be inversely related to仕lemob出。'ofeyes， 

which is na汀 owerin the rat than in出ecat and in出ecat出anin

山emonkey (Guitton et al.， 1980; Fu1ler， 1985). This is 

understandable because the visual orienting response is a 
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cooperation of eye， neck， and body movements， and it is likely出at

仕lena汀 oweris the eye mobility，吐legreater is the importance of 

neckむldbody movement. As for the functional significance of tbe 

cerebellotectal projections in仕lerat，出en，it appears reasonable to 

ass山ne吐latprojections from the PIN and MN are related to head 

and body movements in orientation， and projections from tbe LN 

and AIN are related to control of saccadic eye movements. 
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ABBREVIA TIONS 

AIN Anterior interpositus nucleus of the cerebellum 

仁G Cen町algray 

LN Lateral nucleus of the cerebellum 

b位d Medlal nucleus of the cerebellum 

PIN Posterior interpositus nucleus 

11 Layer 11 of the superior colliculus 

III Layer 111 of the superior colliculus 

IV Layerれrof the superior colliculus 
~ 

V Layer V of the superior colliculus 

VI Layer VI of the superior colliculus 

VII . Layer VII of出esuperior colliculus 

f-" 
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FIGURE LEGENDS 

Fig.1. Darkfield photo凶 crographsof a frontal section of山esuperior 

colliculus showing ternunals of cerebellotectal projections on仕le

side con町alateral(A) and ipsilateral (B) to吐leinjection. The 

出jectionsite involvedはle叫1cerebellar nuclei on one side (shown in 

Fig.2A). Taken from the case CN103. Bar=SOOμ瓜

Fig.2. Photomicrographs of frontal sections of the cerebellum 

showing吐leinjection sites. Injections involved仕leall cerebellar 

nuclei on one side in the case CNI03 (A)， the medial nucleus in仕le

caseCN11 (B)，出eposterior interpositus nucleus in出ecase CN20 

(C)， the anterior interpositus nucleus in出ecase CN21 (D)， and the 

lateral nucleus inはlecase 17 (E). Bar=1，OOOμ瓜

Fig.3. Drawings showing the cerebellotectal projection from the 

medial nucleus. A， spread of the町acer(shade) in吐leinjection site; 

B， labeled fibers (shade) in and around the brachium conjunctivum; 

C， labeled terminals (stipple) in出esuperior colliculus in the framed 

area of the inset diagram. Taken from the case CN11. 

Fig.4. Drawings showing the cerebellotectal projection from the 

posterior interpositus nucleus. A， spread of出e町acer(shade)出血e

凶jectionsite; B， labeled fibers (shade) in and aro山 ld仕lebrachium 

conjunctiv山 n;C， labeled ternunals (stipple) in the superior colliculus 

in the framed area ofはleinset diagrむTI.Taken from the case CN20. 
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Fig.S. Photomicrograph of one and吐lesame frontal section of the 

superior colliculus under darkfield illumination (A) and brighぜield

illumination (B) to show the coincidence of山elayers distributed 

with dense terminals and those with large stellate cells. Taken from 

出ecase injected into仕leposterior interpositus nucleus (CN28). 

Stained with Neu汀alRed. Bar=SOOμm. 

Fig.6. Drawings showing出e仁erebellotectalprojection from吐le

むlteriorinterposi札lSnucleus. A， spread of仕letracer (shade) inせle

injecuon site; B， labeled fibers (shade) in and around the brachium 

仁onj山 lCtiv山 n;C， labeled terminals (stipple)凶 thesuperior仁0出culus

in the framed紅 eaof the inset diagram. Taken from the case CN21. 

Fig.7. Drawings showing the cerebe1lotectal projection from the 

lateral nucleus. A， spread of theむacer(shade) in the injection site; 

B， labeled fibers (shade)凶むldaro山 ldthe brachium conjunctivum; 

C， labeled terminals (stipple)泊 仕lesuperior colliculus in the framed 

area of出einset diagram. Taken from the case CN17. 

Fig.8. Distribution of the cerebe1lotectal projection neurons. Multiple 

injections involved almost entirely the unilateral superior colliculus 

as shown on出etop (shade). The re町ogradelylabeled cells 出血e

cerebellar nuclei紅 emapped by dots on seven representative 

frontal sections. The cells were numerous on the side con町alateralto 

the injection but negligibly few on仕leside ipsilateral to出e

出je仁tion.Taken from the case SC103. 
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Fig.9. Photo訂以rographsof fronta1 sections of the midbrain and 

cerebellum in case SCI03 showing出einj ection site 出血esuperior 

colliculus (A)，仕lere町ogradelylabeled neurons in the contralateral 

posterior interpositus nucleus (B)， and those in the contralateral 

lateral nucleus (C). Bar=l，OOOμm.(A). Bar=200μm.(B， C) 

Fig.l0. Diagrams出ustrating出einjection sites in the superior 

colliculus. Shown at the center is a dorsal view of the unilateral 

superior colliculus in which the injection sites are indicated with 

identification numbers of the animals. Tracer spread of each 

凶jectionis individually shown around it (shade). 

Fig.ll.. Drawings showing the distribution of retrogradely labeled 

cells in the cerebellar nuclei after injections into出erostrolateral 

P紅 t(SCll)， caudolateral p紅 t(SC38)， rostromedial p紅 t(SC36)， and 

caudomeclial p紅 t(SC32) of the superior colliculus. They are mapped 

by dots on seven representative frontal sections in each case with 

出eirinjection sites on仕letop (shade). The ipsilateral cerebellar 

nuclei are not illustrated because the labeled cells were virtually 

n absent. 

Fig.12. Diagram showing出etopographical organization of出e

cerebellotectal projections. A， dorsal view of unilateral superior 

colliculus， which is clivided into four sectors. B，吐lecontralateral 

cerebellar nuclei in which紅白ssend凶gaxons to each sector of the 

superior colliculus are illus町atedby the same symbol. 
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