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Release from GABA, receptor-mediated inhibition
unmasks interlaminar connection within superior colliculus
in anesthetized adult rats
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The superior colliculus (SC) contains two major subdivisions, the superficial layers (sSC) and the
deeper layers (dSC). sSC receives visual information from the retina and visual cortex, while
dSC sends descending projections to the brainstem and spinal cord. It has not been clear
whether and how sSC directly activates dSC, however recent studies in slice preparations reported
that electrical stimulation of sSC induces burst firing in dSC neurons after application of
bicuculline. In the present study, we tested whether sSC directly activates dSC in vivo. In
isoflurane-anesthetized rats, electrical stimulation of the optic nerve (ON) induced negative field
responses mainly in sSC, but not as much in dSC, under control conditions. However, after
injection of bicuculline into dSC, the ON stimulation induced long-lasting negative field
responses in dSC. dSC neurons including the tectofugal neurons exhibited burst firing during
these long-lasting negative field responses. The burst responses remained after ablation of the
cerebral cortex ipsilateral to the SC recordings. These results suggest that a retinal input can
induce burst responses in dSC output neurons via subcortical pathways when the SC circuit is
released from GABA, receptor-mediated inhibition. We propose that sSC is the main candidate

for the excitatory synaptic inputs to dSC among the subcortical regions.
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REEEDHIRIZ. 7Y FD in vivo BXEZAWVWTARKERT CLEOEBNLERB~D
BREEZEEZANTLHARTHD, FHEERETTHHRCESNEEE 2 -BIC, LEOSE
SERRESTHERINDIEREMOREATANTZ, TOREYRMBBRBHELS IO VESR
ML 2EHEEMS EEABCBESNENEBICIRBE S o, DX GABA
DHEHMEEE TH S Bicuculline # EEEBICRE L L Z A, WHBRAEIC X EFIC
RVWERZLOBMN EEREBICVEEINE, ZTOBMNAE LI LEEBD = o —
BUBRRVWERONA—ZAMBAEBILTBY., ThOLOLRL L —EREMITH DR
RICEBRTOSEEOHNMBRTHL Z L bR INE, Bicuculline E FTTHE SN
TOBNOECLDZ A=A LETARD 720 NMDA SR EREE TH S APV (D-2-amino-
5-phosphopenovalerate) # F RIEBIZHRE LI A, ETRENTESITIHEE L NMDA
OREEP RIS, SHICEELFARMORMEEEZRMBELTH, BAICKERE/(ETRED
bipol, TNOLDOREND GABAMBI L OB INZLMETIIBNT,. M@ELS I
BRI ASTLK AEEPRE* N ERVWTLEERBIIHFET IMBE~DHE =2 —1 I
BALNA—RAMNBEAEBEEBITZLENRENTEZ, TOMEREREBFEDOEE R FIE
EERELT, EMNTHOEELRPE CTHALEEO AR NOHBEEKICOVWTEH LWEEA
MREZRBET 20 THE, TEINETOMETIE invitro DEAXEZAVWTTFHENT
WELELEREBNODERB~OEEZEOFRMEEN in vivolBWTHRE TWAZ EA2REL
TRy, REREBZALTVDS, IO ENLBHEHEORITITIFMAITLE LTHS
KEEDLVWHETHLIHLDLEEZBSODZE2B R THEL X,

FHOERRSROBELZ SDVWTE O ROERMEZT 28, WTFRICH T AE LTS
RIRELDThok, FRIUIIEBTEMINTEY, SEAWEO—HITRFELEH
ZFELTOIRILMBATEMORENBCRRENTVWDZ D, BEHLFHRLOTH
DEHFELE, LE BREMICHE LEMZEREBTIICESKECFSICELTVA LD
EHIBr L7,
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