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Electrophysiological Experiment on Neuronal Pathway Controlling
Horizontal Eye-Head Coordination in the Cat

Kenji Mori
Department of Ophthalmology, Hyogo College of Medicine

Abstract

Tectal di-synaptic postsynaptic potentials (EPSPs) recorded in the abducens internuclear neurons
(6 IN) were invariably facilitated by conditioning peduncular stimulation in the cat, which indicated
that tectal and cortical excitation of 6 IN were mediated by a common set of interneurons. Using an
extracellular recording technique, those common interneurons were identified as reticulospinal
neurons by showing axonal projection to C2-3 spinal segment ; they were also found to distribute
mainly to the medial region of the nucleus reticularis pontis caudalis immediately rostral to the
abducens nucleus, and not in the medullary reticular formation caudal to the abducens nucleus. The
present experiment suggested that integration of tectal and cortical commands for horizontal
eye-head coordination are taking place in the reticular formation rostral to the abducens nucleus
which has been called the paramedian pontine reticular formation in the cat. (Acta Soc Ophthalmol
Jpn 96 : 993—999, 1992)
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Eye-head coordination

BIRIGERSE © 663 FEETHREIET 1 —1 REEMAERRS#HE & e

CEEL 3410 A 31 B, FR443 A 1 BHETSE)

Reprint requests to: Kenji Mori, M.D. Department of Ophthalmology, Hyogo College of Medicine.
1-1 Mukogawa-cho, Nishinomiya 663, Japan

(Received October 31, 1991 and accepted in revised form March 1, 1992)



994

I ¥

Rk ORTEELESRM T S L RRER S FR
XhaZedb, B LD ThboMBRRRRE
BOBELEERHFREE LR TWEY, ThbD
FRREGER B 5T 5 WEREIE O PR R HFICF =2 C
EATEKD, LHEEHCHEHERH=2—=2 v L L
29, FiEEZEY L ofHMEERL, TocoE o
za—nYNEETLL T T ARBENETHDE
L2 B i E T, Yamagata b9, SHERiiE
BEH=a—nviIcEHTA I NG 20D 2 F T A
MERENEZB G EERERTCFET 50
=a—vvikEOME, RBENE==—r v EES)
LTwaT &R LE.

T THEHERICINEFES =2 — 0 vICRTE
L, MENEHES = — = v 2 8T 2855 EME
Bl = 2 — = v2\EET 525, Yamagata 550 B
wWOFRTIE, FONGEEREEEM =2 -rvE, ki
B X URTEEEE L o AR o TiEE SR 2R T
Wiehots, ¥Rd@AE=2—rvREREL OB
FAABICRIET A 2 L, X OHEEEEA O B
BB ST 52 L X b Mk Tk
(reticulospinal neuron) T&H 5 Z & 4358 TR & h
7o, BEHEOMRAFHEBMEEE v S ic B L
BHIEER = 2 — v v EE T T ARICET R
HELTWAZ LN ESAEBREMCEHRIAT WD
©, FEROEHIELFHEBENE= 2 —» v IRR
—HAf B B\ R — e iH RS B S LT S THE
PediE .

o THEIOERIL, D) SEMEEER = 2 -2 v
k15 ERB X URHEENL O AR ZH LI
L, 2) £RNFE= = — v vIE, FOBBOFEEHY
MR LRk THRARTch s L 2ERATS, £ L
T, 3) HBNE=2—2 VOB, kI VEHCKTS
VTR A Rl = | TRl O el

II EBRHE

HRICITEE 2.1 kg 725 4.6 kg @ & = 30 U (i
PFLER 12 U, MMBasbaceR 18P0 Mo, Ry 2
v (rg7—a® =3 30~40mg/kg, im)iCk
b B ARREEA L 7o, KEREDEARIC cannulation % 1T
W, SEYMIcTATERAOSEYH#R L, *2
PRHEMEEEBCEEL, #ERRLLTa-2 27
n—2® (F1¥, 50mg/kg+20mg/kg/4WER, FEIRA

]|

HEESEE 965 8%

EHEER R, Blbivse=a—a(i47ry 20,
=3t) cIEBLLicobTALTER L, mAEXKER
Biknbe=%—L, HECGCAFERO#KIZL D
80mmHg L FicfEfF Lz, REEBRCTE =

2 =L, #HiRe — 2 —c X b AEAREMICHERF L
fo. Rekbl#oilmcBEL TEf] Lo Tl &
AR O FET Sl L REEL T 5,

MEETREERL & 2 0 A O EOFIH S X ORCEY
o, BEEHEEOBRLLCE, AL
SHOE | BRFE LA 4 IR IE AR L, 552 ~ 3 THk
DR L CEOD, FHEBORERICE2, 3H
HEDHES W)k 1T\ TERE 2 B S e, WRIER R
B L RS RS RIET 5 onic, mBREREH
LT, sHUBBRMAEAEGEE L RUASEHEY ZIT
nEFL g e, UFRNEREEE LA LD
R B o, R o B SR T o D ARE A b
LKA BT CHT, TR o EEER
HEoB B LR RO KRH T -7z, ZOBE, REES
k% TR AR EE 1C S5\ T (stereotaxic) ICHIA L,
BT EEMCEIS 2 ~ SEMERTERLTH
Fho FREERIGAR/DEE, SRR\ T L
L7c®, $amefBEE ko, REEZRGEREL
B U B Lo B R p N E i B
Wiz v 7 AT BEBRPE G, BEAEAE N E
Bl X 5o BBER (field potential) DR
IEAEA & fe B L L,

MEGEEER = 2« — e vOMARZEICE, 2M
potassium citrate % j#i 7z L 7= K H1# 8~10 MQ @ i
M7 AEEYHGE, #El==2—-rv (6IN) OFF
R IR B N R M A et (6 Nv) o RIBUC iR
2, sfloBEMER (3 Ncl) HoHNEFHEEZOF
BTG ET Ao L L, 2L T, ERER]
HED LD = 2 — v v ~ORAEH AN HHEE = h
o, ThooRBICA—DNFE==—a vHBFEL
TV AERPIFET A oI RIS R G EOMR 23
ZTE,

Miast g oER T, BRETHEORBOCD
wa v S AT VERERYE 2 ~ WMo E
o), AEE R O MR BE 2 M-NaCl 278 L o
# 7 A GEFE 1MQ) B 7oy, FRHA R
Wz X 51T field potential # #5421 L € AHin i
BoEh Ry, BENE= 2 —r v OEH
G, R s & O W E Ao R R B s
7 ANEFTHE T, F AR B THEITRE L, &



FRE 44 8 A10H

DE DR AR SN ERERN % o B iEN
TEHI LE LT, BEDHDOEBR, M
RIS A 2 =TT 100 em REIRE © Rl ic B
L, HBAE= 2 — 0 v EBTHICHA S 5HE
DM, ok, EREECIEET B0 0E
FUGHEAL 212 2 A CRNICEIE L, 2o RIS VE
BERM TREDBEICOER, =2 — 2 v ORI
PIZEEL TV B30 L HELLY, £ToRNER
OB TR, HREHROBE L hBEELA
MEERNCHER U, ¥ ofilast i B, S
#11~2 MQ T fast green #f1f1 & ¥ 7= 2 M-NaCl &
Wiz Uic# 7 2ABBYH, THEAEIZ 20 A ©
EIRER % 10 7 HESE L T mark Lc®,

EBRKTH, F22HEREO<V A2 -1
POV YA (Ry72—n®) By o asic B
L, BOMIZ 10% - A~ Ve TEREE L, B
i #1 freezing microtome # F LT 80 pm % 7213
100 pm @ BFEE R 2 FBL L, cresyl violet Hef 1T - 7=
O HEMFENCEE L,

1 2
A \ .
‘ o
Raia st o' i
BNv  3Ncl %
Ipsi Ped 60pA
X3
B | &
| e
BNv ‘_;}:l-élL— -f-r " /
Contra Ped 60pA
Cal.10mV X3

|o.5mv
4ms ~

AR —BA( BB B 0 8 EVEEEEH: - AR 995

III &% P

1. HEAEEERE= 2 — 0 > ToMEARER

B 1A cHEAREEER =2 —2 v (6IN) il
MEFO—FIrRT, Z0O= =2 —n v CEREEBMH
X5 60 pA D3RI S0 T BB
7 A B (excitatory postsynaptic potential ;
EPSP)@&FER AT (1, A-2), Sl LED 200 uA
D 1R X O ERF 1.5ms © 2 > 7 7 At EPSPs
BFER SN (F1, A3, ZZTA2 LRBEO AR
MrisE: EER#Be LckiTERsE, 20 LM
EPSP 38 & 2 i 22 [ (2 8 % 7R LIRIE 231 L 7o
(H1, A4, H1oBimxRlo6IN k5, sl
Lt EPSP @ %l A BB #8005 ERIBE R o
—flZRL 1,

KEERIRI B A SE1T L B0 ER#Eic X 3 EPSP
DZEEFRBHTE, W LR 22+ 7 AOB
Ff% /R L7c2 T EPSP (CFH9#R 1.5+0.1 (EEHE(R
#=ims, n=16)ICE W TEE Sz, W, BRI
500 pA, 3RFBMTRIEBOEINDSH, ThE
Hh9fE L 2 fic EPSP 2\ b0 2T, +ONHE

4
nf-f"f

AR

3
e .

s e — T-rrm-h-

Contra SC 200pA Ipsi Ped 60pA X3

+ Contra SC 200pA

_/\_ ,_/.f-f.:f%:\a

-‘.‘/_‘/_}r:/“_

Contfa SC 200pA Contra Ped 60pA X3

+ Contra SC 200pA

Bl AEFEEEEN= - - e vicsd 28R ag.
FIHRRH SRR O BIMICRIEE R, o UBHHR A i 45 1 % o 91 80 S 7T e
BIE+ a8 = 2 — v (A-1, B-D)iek\wT, HALEHFED 2 &+ 7 x4 EPSPs
(A-3, B-3) FEMARMEIR (A-2), SHARE (B-2) 24225 Lick h2e
EH{ER %57 (A4, B-4) o, EREBIThEFhONE= 2 —n v 215
ZEPGE &R, A2, 3, 4, B-2, 3, 4 © FEIZMMATEED extracellular field
Thsb. (6NvRMIEME, 3 Ncl BIEMER, Ipsi Ped RHIKRM, Contra Ped

*RIA BB, Contra SC il E5),



996

RIFh 4 1.840.2ms (n=9), 1.9+0.1ms (n=
2) EFRTC2vFTAEETH 122,

ChEofERE b, s =2 -2 vicH L
Tl L, TR S 2 o 7 A D BT LR
BMUEEL, L 2200ER3ThThoNE
—a—ruvEkEETHIILBELNM LR,

2. HBNE=Z 12— OFH~OBRH O
rIMBAICE T 5 BE

AEEE s L O LR b AEMEE =2 —r VD 2
v F 7 AR PRRT HIGANTE= 2 — = Y ORTE
i L SR TREL, ToMBOFH~D
TRt H AR AL, K2 BBl E= - —
ey EHET S, B2, A1 SRR b S oo # 3
(30 A) =R HHTHICE, B2, A2 3, 4%
AFERIHEE (coSC), MEIAEM (coCP) ¥ LT
FEIFBE (ipsiCP) b oET#EEERT. i
COEBME= 2 — e VIXRME 2 ~ 3 BEEERIE O
Bk hTHREEL, = oMTERIGEE R
HHONETER I X )% (collision block) L7
(K 2B). E2C —imo Zdmt s, ERIEO M6
(% — 7 L OK X IR AESGE 2 X E A THER
WEFR L OCEORLICHTEL, L HTHRIGD
W 0.4~0.8ms EFLIC L » TRE-TWEHD
T, Z0=a—r OB CEYERETHD TR
fe <, BPBIEL T3 EfEaR LI,

SR h R 5 30 wA ORI TIEE B
WG Th, EEVEANOLVGEETHERE» S
2mm OEIFTEHEWL, M= —r v OHFER
SGHEXEEEEWL L, SE0KBTIE, BA
% #8KE#% nucleus reticularis pontis caudalis (N.r.p.
c.), SHEREERE X b BAIO E XM Rtk 88 nucleus
reticularis gigantocellularis (N.r.g.), M {l#8E#
nucleus ventralis(N.v.) €, Eda6MH~0.5~2.0
mm, BED SEH~4mm O CHBNE= 2 —
YL, RIcSHEoEBRTH2, 3WEHEL~
A CEHREHAERAS K 18EOHENTE= = —
e vEREATRELE, B EoOMMAIE Yamagata HY
MNAELC1TEOENE= 2 —r VORFETHH,
RO HEIFANLA TV, ThH3GRNTE
(¥ stereotaxic coordinate T #} 85 #E o B Wy ] ~
2.6 mm, MERFEM L DM~ 2.0~3.2 mm Dz
L, BEMO=a—e vIXAENERRHS L O
0.16mm TH -7, —H, Nrg, Nv &dsu Tl

B, W E A AR A B e S A AN R

HR&EE 96% 8%

1 - 3

3 Tt

Ca-~a

2 A= 2 — = v OMRNELE.

A, 1~4 ;MiEEmEEs oo TR, 4k
e, RPRUKREE, KRR & o IE 1T UG R
L, FEREFhThOETHRIGI X 5T HERIGD
collision block =%, B &2 ~ 4 s bOMIT
MG L Ok R R BT ERIGIC X % colli-
sion block., C; - ok EEFHkMRLSETHCR
kxR s RECHMT, RFRRIGERETRT, KM
ETRIGT A BEAR U0 AEICEEL, Th
Lo TRICERNIREBDT, ZO=a—RYH
BMcEmLTwa o EAER S hic, (6N stk
£, CoSC %l ki, CoCP MM, IpsiCP [
Gl AR, C2~3#% 2~ 3 SHEE 7GHmEMERR
.

Z+ 5 43 EoMREERMARL EE Lo, T
TV THEREEA~OBRSBOMIEEIENE L 27
Dot (B, Ao < Bl 2 EEo Ml
PRELTE Y, ¥BoT <hfls Xt CRADHHN
iz izffan v 7 ) v 23 i ot
EENSOERKIIGBNE=2—r v T1.110.4
ms(n=35), Tt RBANCHEELBCHEL e
TR T 1.540.4 ms(n=43), FEl-x
BIA 4B A & O BB 4 313 T1.5+0.5ms (n=51),
HBET1.4+40.4ms (n=43) &, TXTHEF 7 AE



ER 448 H10A

Tmm

3 HBHE=2— v vOlf, EMEEECETS
JRTE,

CREMBEOIREF HIGEH EN KB NFE=2 =
YORET, A ER, Wl A sl AR
D LH o 7 A O B AN R B 0 R
BIcEFEREA R L ViR eTHBMRoRTE, o
REREOFRHEHA TR L TV WA= = —
= v O (Yamagata, et al. 1988) #m5R1, 12
AEYDEBHIHE == — 2 viZnucleus reticularis
pontis caudalis \=#74E L7z, (6 N #h#s@ R8I0 T
4V —7¥, TBHERFE, NRT #EiEH.

Thotd,

IV % #

SEOERMERICE D HEHEEERE = 2 -2 v
35 B, BEEIES S OME TR A E G ES
=a—r TS5 b0LEET, BELEEXOH
fIRTEEE, M= 2 —r v AD 2 o F 7 A BEERE
FEEX, ThXhofME=2—-—rvEFFLTVHE
ENFERERL, EhcohbodBNE=a—m v
EEDZE A EDPI R L 0 Wl OB EE S
#H (Nrp.c) L, BLHEBRloEMMBEEI
FERT, Lrbzo@HErdicd Lb82, JicE
THEHT A @A TR (reticulospinal neu-
ron; RSN) TH 5 Z &dbhot,

SEOFRERD 5B, SHEmEEO T <SYloRkkEz
HWIHERRCEBRNE= = —r V@D LRI
feolk, ZOMHBRMONEGTERH= = —n v LB
FTABRECRELCHSEBEREA—RAt=a—r VD
FHEMBAENOTH LD EELLbRD, F1BEOH
FIZF T, MEMEED T ¢RI TRME T - 8
&, R XUOBoT CHEAlOBEECL LE - KB
LH >+ 7 AN AT 2 F 0 5 R AR

R —BRfr i E B o B B RER - & 997

ETHEBALRATVWEY, SEORBTERLLD
Az v 70 v Z Wi o fe ik, T OHAAI
HEFHER =2 —r v EEF 7 ABCEAEL T3
HHEEA—R b =a—r VOFERMITHEZ &
&, BMICEE L BN A EBOFEIC X ) i
MICEEEN R CH e hedOY v 7N v 73,4 7 A
THHEEbLIS,

NEMREER = 2 — 2 VI E S EE) = - —
ry LRy 7 ARODRERES YT HP0 T, 4O
OfERTHER, AEER AEMEH=2-rviC
MLTILS v+ 7 ACBERES L, KFEERESR
FHREEE A RBE X2 D Lo s, BE b
I 5 AR b AREISAYIC SRl E R & AR
BEOBEERIL2 - FAENETH Y, HMERRE
X oWl OBEEEE» A EES = 2 — 0 v L
flea—rv~OBEs+7ARESLITHIATE
) ChboREZSBIOKERE—FHTH, Lirlik
235 Grantyn 503, Sl EERIBC X b AiEiER
HilEl=a—rviZigt A ENE 7 7 24 EPSPs ¢
U, FoME¥mic ERfEET 5 tecto-reticulo-
spinal neuron DL FE A AEMBERICHEE L T
HILEHHLTEDL®, AEHEEH=2 - LA
EFE#H == —r v LTHIc2 >+ 7 AEORK
OFEXERL TW5H, SIS B ierbER
DB EMEE A > T AEOEE L EbRTE
e Tho 2 BEOBRRIEET BRSO
Mk 14, P 280, Fig. 7), ZoficowTiBEEEst
TH5,

RICHBNE= 22— vORETH DA, Grantyn
MR L ) BAlOMREE R L T AE
BEE = 2 — = vICH T AMD EPSPs 23E L 5
ERELTWBDT, SETOREXHALCTEH
Ehbot:, TORBRIBENE= 2 - ILZEAL
D Nrpe CHEETSZ EbbhacDT, bbb
NTWwWb L5 icBRAloM@kREE¥R o EPSPs 1%, #E
BB == —n vicB > 7 ARICKEEGT A LA
LT\ AHE PRI (prepositus hypoglossi)
=a—rVORBITLE b0, HHVEEL DY
DHFPHNE= = —» Y OFH A > @WEOHBIZ X
%% Oy, @ik L7z tecto-bulbo-spinal neuron ®##5E
Bt rbDLEZLRS,

HEEBICE VT, SERRC X 2 20ERRES)
GEHER S 5 ko RRES 2 - TETEh
50, ZOBE, HCETOMEOEREIFOBHYD



998

MRERES o AEIEIRIC X h £ b, REGEENHEEOK
WH A HESRTEHBONZ G R 2 ICB LT E OB SN
jc g— L \18}' ?-‘ - —-C;l,ii:'&lg)—Eﬂ’ E‘i]iﬁﬁlﬁ)-—??)@ﬁ“mb: I
h EREGEE) O 20 b TN S oER AL L,
fo b o X b Rk, I, (ko EE %
bha®z LHREIR T3, EHHEPES) Iz
T5 EEEFBRIZEEA S BRI A
LCEZEIHTWAETED, thbpaa—n 7R
AT ERER E S o EE B L e B AR T T
E3 FREANE= 2 — v YOS S FEIE Ok
GIFS R TR L o > 7 AR SR LTV 5 Z
EOL b, SEIFEA MR I ACEIE MR
(BB VCTR—#E BREHES L Tv-5b0sE
xbhbd, FLTU220E EEEROMEGVED
= a—8mvL~ATRi<{, premotor neuron O -~
A TiThbhTwWaE L, AFZRoMBAZEZRV
THH LR YT, ErdikoRattiEarEES
kOB AL VBEEZT, L bHeEREREE
BRI LTWB LD LMIRTE 5,
Wazdichich, TR (CHELLTILKERH
Bifl o> R P v R B L £ T,
X ik

1) Sparks DL, Hartwich-Young R: The deep
layers of the superior colliculus, in Wurtz RH,
Goldberg ME (eds) : The Neurobiology of Sac-
cadic Eye Movements, Amsterdam, New York,
Oxford, Elsevier, 3, 213—245, 1989.

2) Grantyn A, Grantyn R: Synaptic actions of
tectofugal pathways on abducens motoneurons
in the cat. Brain Res 105: 269—285, 1976.

3) Precht W, Schwindt PC, Magherini PC:
Tectal influences cat ocular motoneurons.
Brain Res 82: 27—40, 1974.

4) Grantyn A, Grantyn R, Heuer T: Post-
synaptic potentials in cat abducens motoneu-
rons evoked by stimulation of cortical eye
fields. Acta Biol Med Germ 34 : 821—835, 1975.

5) Yamagata Y, Matsuno K, Taoka N, et al:
Common interneurons mediating cortical and
tectal excitation of abducens motoneurons in
the cat. Exp Brain Res 71: 279—290, 1988.

6) Iwamoto Y, Sasaki S, Suzuki I: Input-output
organization of reticulospinal neurones, with
special reference to connexions with dorsal
neck motoneurones in the cat. Exp Brain Res
80 : 260—276, 1990.

7) Baker R, Highstein SM: Physiological
identification of interneurons and motoneurons

8

9

100

1D

12)

13)

14)

15)

16)

17

18)

19

BiE&EE %% 8%

in the abducens nucleus. Brain Res 91: 292
—298, 1975.

Thomas RC, Wilson VJ: Precise localization
of Renshaw cells with a new marking tech-
nique. Nature 206 : 211—213, 1965.

Igusa Y, Sasaki S, Shimazu H: Excitatory
premotor burst neurons in the cat pontine
reticular formation related to the quick phase
of vestibular nystagumus. Brain Res 182: 451
—456, 1980.

Sasaki S, Shimazu H: Reticulovestibular
organization participating in generation of
horizontal fast eye movement. Ann NY Acad
Sci 374 : 130—143, 1981.

Hikosaka O, Kawakami T : Inhibitory
reticular neurons related to the quick phase of
vestibular nystagumus. Their location and pro-
jection. Exp Brain Res 27 : 377—396, 1977.
Highstein SM, Baker R: Excitatory termina-
tion of abducens internuclear neurons on
medial rectus motoneurons: Relationship to
syndrome of internuclear ophthalmoplegia. ]
Neurophysiol 41 : 1647—1661, 1978.

Highstein SM, Maekawa K, Steinaker A, et
al : Synaptic input from the pontine reticular
nuclei to abducens motoneurons and inter-
nuclear neurons in the cat. Brain Res 112: 162
—167, 1976.

Grantyn R: Gaze control through superior
colliculus : Structure and function, in Biittner E
(ed) : Neuroanatomy of the Oculomotor System,
Reviews of Oculomotor Reseach, Amsterdam,
New York, Oxford, Elsevier, 2, 273—313, 1988.
Grantyn A, Grantyn R: Axonal patterns and
sites of termination of cat superior colliculus
neurons projection in the tecto-bulbo-spinal
tract. Exp Brain Res 46 : 243—256, 1982.
Edward SB, Henkel CK: Superior colliculus
connection with the extraocular motor nuclei in
the cat. ] Comp Neurol 179 : 451—467, 1978.
Grantyn A, Grantyn R, Gaunitz U, et al:
Sourses of direct excitatory and inhibitory
inputs from medial rhombencephalic teg-
mentum to lateral and medial rectus motoneu-
rons in the cat. Exp Brain Res 39 : 49—61, 1980.
Grantyn A, Bethoz A : The role of the tecto-
reticulo-spinal system in the control of head
movement, in Peterson BW, Richmond FJ
(eds) : Control of Head Movement, New York,
Oxford, Oxford University Press, 224—244,
1988.

Syka J, Radil-Weiss T: Electrical stimulation



Frt 448 A108

20

el

21

L=

22)

23)

24)

25)

of the tectum in freely moving cats. Brain Res
28 567—572; 1971,

Roucoux A, Crommelinck M: Eye move-
ments evoked by superior colliculus stimulation
in the alert cat. Brain Res 106 : 349—2363, 1976.
Roucoux A, Guitton D, Crommelinck M:
Stimulation of the superior colliculus in the
alert cat. Exp Brain Res 39: 75—85, 1980.
Crommelinck M, Guitton D, Roucoux A:
Retionotopic versus spatial coding of saccades:
Clues obtained by stimulating deep layers of
cat’s superior colliculus. Control of gaze by
brain stem neurons, in Baker R, Berthoz A
(eds) : Developments in Neuroscience, North-
Holland, Biomedical Press, Elsevier, 1, 425
—435, 1977,

Guitton D, Crommelinck M, Roucoux A:
Stimulation of the superior colliculus in the
alert cat. I. Eve movements and neck EMG
activity evoked when the head is restrained.
Exp Brain Res 39 : 63—73, 1980.

Harris LR : The superior colliculus and move-
ments of the head and eyes in cats. J Physiol
300 : 367—391, 1980.

Guitton D, Mandl G: Frontal ‘oculomotor’
area in alert cat. I. Eyve movements and neck

26)

27

28)

29)

300

R —BRA A E By o % b PRl pg - 999

activity evoked by stimulation. Brain Res 149:
295—312, 1978.

Guitton D, Mand G: Frontal ‘oculomotor’
areas in alert cat. I1. Unit discharges associated
with eye movements and neck muscle activity.
Brain Res 149 : 313—327, 1978.

Hasler R: Extrapyramidal motor areas of
cat’s frontal lobe; their function and archi-
tectonic differentation. Int J Neurol 5: 301
—316, 1966.

Sprague JM Jr, Meikle TH: The role of the
superior colliculus in visually guided behavior.
Exp Neurol 11: 115—146, 1965.

Grantyn A, Ong-Meang Jacqes V, Bethoz A :
Reticulo-spinal neurons participating in the
control of synergic eye and head movements
during orienting in the cat. II. Morphological
properties as revealed by intra-axonal injec-
tions of horseradish peroxidase. Exp Brain Res
66 : 356—377, 1987.

Grantyn A, Bethoz A: Reticulo-spinal neu-
rons participating in the control of synergic eye
and head movements during orienting in the
cat. I. Behavior properties. Exp Brain Res 66 :
339—354, 1987.




