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Peptidergic Pathways in the Extrageniculate System
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We investigated some peptidergic pathways in the extrageniculate visual system, by
employing immunohistochemical and neural tracing methods.

Tectogeniculate pathway was revealed to include some peptidergic projections. There
were Substance P (SP)-, vasoactive intestinal polypeptide- and/or cholecystokinin-
immunoreactive projections in this pathway. These peptidergic projections occurred in
the superficial layers of the superior colliculus (SC) and ended in the lateral part of
the dorsal lateral geniculate nucleus.

In the superficial layers of the SC, immunoreactivity for SP receptor was found in
the projection neurons while not was seen in the intrinsic neurons. This means outputs
from the SC, which primarily could be driven by retinal inputs, are under control of
SP. Though the source of SP has not been claified yet, SP neurons in the SC seem to
be one source.

In the pretectum, a special region where SP receptors were densely distributed was
found. This region had few retinal inputs. SP receptor immunoreactive neurons in this
region were revealed to have commissural projections, such as to the contralateral
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pretectum and SC. On the other hand, this region received specific projections from

the caudal part of the ipsilateral SC. There may exist a SP-ergic tectopretectal path-

way making effective contacts with commisural pretectal neurons.

Key words:

extrageniculate visual system, peptide, Substance P receptor

FRRGEERER, XTFF, P MEHXEHE

=S VAR I

RER AR BRI, D S O SRATE MR
CADKBRE~NESNLRTHLOIHN LT, FEBR
YRR ET, WSS OEEN L ERHRERRICA
D, FIHLRREETRBRE~NEONEROZ LT
H5.

Z ORFFEE M0 7245, JBREIER B R OBR LT
DEBE O E L WEREWEZ L I2owTIRE
AE%%#V%hTw&#oL.% T Z e m B D
BHEHLPIIT S0, REMARILESLI ML -
#—%%wfﬂ%%wﬁﬁ6ﬂn%ﬁbt.

EREMSE LUHE

B L lERE adult Long —Evans rat 2R L 72,

WA - AT EE L - —ThHb WGA—
HRP, 5w #ETHEOH LI L —H—Th 5
FastBlue %, e EEEE CRERFESI AT v b
BOEMOBI~T A7)y DT THBEALL.
2HPL 5 AOEFERONLERET L, WEWY H
L, @370 b—212T40pm BEORBEKRYA % /F
L7 ThoWH%* WGA—HRP OFHILRE, %
SERER LI L7

SEHEBIEFICOWT, IS F FHUE, $hbb Y
T A%~ A (SP), vasoactive intestinal polypeptide
(VIP), cholecystokinin (CCK) FhEFRIINT S
itkE, Bt NK 1 28F454E (R EBEpoBEREE
PHEVELO)Y & —Rithe LTHERALZ. 2K
Pk, €45 Ui, 5 IR EEaEigs - E H
L7z, EFF VB LT, 357V s
FrEERERSEE, FOESEKN HRP # di-
amidinobenzidin (DAB) TH#H{LLA. Zhs KE
i, RURD b L — Y —EERIN B & UL E R O BB A
R LTS R,

EED SHAUBREAND T F &S

EERBOWRES L ERIKEE (LEE-BBLY

#R) - SP, VIP, CCK ﬁ#&@%f&%ﬂ@blwﬁﬁ
AROLNY. EREBORER (F=@) (i@
Lotz “ﬁ%iﬂ'%iﬁ%’ﬁ“%ﬁ@ﬂiﬂl%ﬁ, :C#i
B LR S ORFHEEIRIET 2B TH LA, £
I2 8P, VIP, CCK $%EBRERMLsA LN, £2T,
AAZVERORBIEAILY LEERE = 2 — 1 235
W76 Lo, SHABRGEE NSO~ 7F FRHEATH %

T BEPEPERENT R, WA= VBEAMNICBNT,

SHEARCIREE BB O SP, VIP, CCK R i it o
BEPRENL). PErs, EEDSAMBRE~D
#%41h° SP, VIP, CCK #TH 5T LHRE E N7,
X5z, SMUBEIRGED 7 F FRER M EEA I
BE L, SUEREARREDS, MIBREOMEEE &
YFTA (GERRRIE) RBE T A & BHEEL Y
LE@%REﬁiU&REE#B%M%&W%M%«
OFEGHE, BEO W RMESHMEEO AN E 21T Y,
MBS ET 2 Fo/ = 2 — D/#%(ﬁﬁ?éﬂ
RRBRAE NS 2R Do TV, 22561
—FKEEEFAEHF LTV DE, ~FEEOBEERBIL, WK
DY AWRERO AN & SV, BRI~ 5
L, B S —%K - “TRHEEF~TL. 2hoid
HOPICR R AHENREEENERNOT ¥ 2V TH
HEEZOLNSL, ZO—FHOF ¥ ANVDLERERED LA
BBERETHEAORS O, R7F FETH L L
WO ZEERHELMILA. FLT, ABLEDL, SP,
VIP, CCK &9 3EORTF FAALNL I E3D
o, TO3IBOBMORFHBRIITIZHL2ICR - T
Fiwnds, FRHERICBWT, SP & VIP &idd
FLTwhdolk, 2O ehs, LRERD S AHME
REFUEA~OEGFRICD S ITHBOF ¥ A VD H 5
T EEMEATE 2 Sz,

MERPPIZO SP ZEREREEM
SP #*& 7% Tachykinin &) 7S FEOFAE
f&, Tachykinin ZFBHAOEESEEH S M SR,
IhETHDEIA NK1, NK2, NK3D320%7
Th— THHEREINTWEY, NK1ZERD SP 0F



BEM SRR R BT 5 7 PR R 217

RUEEERTHL., 9y VEERPHEEAT SP RIEF
BERLIZZEDD, SP RBHEKROSMIZOVT NK1
ZHEBIT 2 PR TR,

FERBB IUHERNRIC SP SAEKRIEEESE
WHoHNz, —H, MIBREEFUZIZEZO e ho
2. ZoZERS, FMUBRKIZBIT AMEREIIADS
N7z SP if, B FT7AEF I LEYTHL EER
bz, EEDSAMUBIRE~D SP H#Hst -2~
Vi, BEBEARICE T, MOBFHTHEM L SP E#H
EER B o TOAIREMITE .

LERED SP RRGEEEBE-_1-DO >
LE&E@%E IBWT SP REERRERME- 2 —
nryitAbns®) LR&RBICIE SP MMt Ze
SPﬁW%%%%&%ﬂt_tﬁ%,E%&SPhé
HhrENRTWLEEZLN, HRBB L UEKERBO
et = o — O IS BRIR RS IR T B R,
FRBOWRH = 2 — 0 VIFEEBRA AR T 50T,
FNOIERA~EITHE P L - —%2FEAL, SP &K
RIEFELE O EE#RE B I ko2, FORKRE, KA
B SP SRMKGEERE= 2 — 0 IZ KIS
WEFAED 5 AT EERBEANRE L TWwAH I Edh
otz o, HERBO SP SEKGEERE -2 -1
¥ QKRB HHREIMIE RS LT D,
EREBO SP SEERE= 2 -0y ORIV K
B oa—0rThabILHHLPIko7. SP MM
DANBIEAS DI > Tk vdt, EEERBARO
SP ma2—0ryi@3Z0BE#HTHLEEZONS. T08
4, SP M = o — o o RER, H5Wit SP HA
R -2 -0y OMERELSITAI 81 R%. SP %
FHREE= 2 -0 Y FEEEEISOANERZITA I L
%%Ebfw%@f7>Wﬁlﬁ%ﬁﬁfwﬁfégP

BEEROZ -0 KL, SP HMAS O R EE
BELTWAZENEZONL, B -z -0 OR
EHEFERZSIE7 4~ FNy 20, AEM =2 -0 ¥ if
ETHNE7 14— F7+7— FNREIZ2 L Tw50TH
A9,

RERHO SP ZRGEEREE -1 -DO %
W B wiE O] R
BMEMHIL, FEROETICH-T, WEFEIZED
LEMDPARIIAESERT, F0O% OB EEMERE
PHEDANEZTS. mﬁz(nﬁﬁ z iwﬁkﬁﬁﬂwﬁ
Bt AHS, TOEBIZ SP SRERPEICSMAL T

LR #HFEREO SP TAEKRERE G (HR
#%)
TE HEFRICSBT L EEPLORFTHRED
#eibovy — > (BHEE)
F-TFTRER—Z 2 NEOBEIATH 5.
BEIIHEAR OB 2R L, NOT : $HLE AT
HEM, PP HEABRE, OP : HIEFRA ) —
TR, AP BIERIHAIE TH L. ChOEHD
R SP RFEHREGEESI A LN,
ZOERII L TLED L OISR O IE
MARLNI A —I/N—3 0.1mm %R,

7o (B L), FRCHERRFEZE ORI < RIEE
PEAEED S, BERROEAE RIS
SP ®EEMARIATELOT, ZOMEBO SP MM
WHEIE: SP EEEBI ko TWwaEEER b/,
EO XD MR EAERL T 22— % SP
ZEEEF -S> TOL0PFHLRICT R0, HEW
B 5 OB SN R o TV BV Dh DI
TN LY —%7EAL, SP FERREEELOTE
AL, ZORKE, Ao LRERE, AR
#Euns, Ol LEEBA~EST A -0 I SP
SREBED b OHRET I NS, SHURBRER T R



218 riBEE R

BAOFF 2 -0 izt SP RESEREA LWL
oz,

BT, HEREBO SP REABEREBE~NEZ 1S
DISIDD B0 EHELPIIT L0, BEHR~D A
ABFEL DI o TO B EFERIETEO L —F—%
EAL, ®ET L. BRI N L~ —

EANTBUIBVTDAR, SP IHEBHWRBIZ—BL

T ATy — s (B F). LEERICIE®R
RSP §F -0 rHFhbrT ehb, Fhb SP
Za—=urBEIoLERAEASHEFBIRANOESTIZH
B4z hEZLNT.

UEdo, BEMNROIEMEASFERIZEIITHFT S
SP ZRMAErHFoo -0, Ko ERmSs &
Y EEARST A2~ VIR ERE
~EFT A2 - YT, IRHDESRIE, FAELER
EEPOOBREEREZIT TS, FLTEOHEIEH
I2ik SP o dorgEh, SP L 2B * ST
WATHAH I EhbhoT:.

b W

FERRIREMHE RO L EEREZ B0k LR O
e BI ol RIFFBLURTF FREFEORKR
FIZE D, HHELHBEBINLESRTVLZ EHFHS
heBols, RTFFIE, —#IC, BRBETZEMEICE
AL, #efEEE5E3BITEEZLATVE,. 20
—EOWETHELLRIE, XRTFF, $50ERTF
FERMEFE LTV, 7I/BERORNMEER &
R ERIZT S, BRI - volume transmission B
LR EAEB IR FhL0EAR
LRI BT A EEIZ OV TSRO INETH D,
BEHIEBHBEEIPEZ S OXEMEEOH £, HE_MHEH
FHEORKEO 4, Z LTSHEREOREEEZ Tw
TR HBEERIREEHILE L EIFE T

2 # X &
1) Shigemoto, R., Nakaya, Y., Nomura, S., Ogawa-
Meguro, R., Ohishi, H., Kaneko, T., Nakanishi, S.

3

~

>
=

5)

6)

7

8)

#115% %65 THRISE (2001) 6 A

and Mizuno, N.: Immunocytochemical localiza-
tion of rat substance P receptor in the striatum.
Neurosci. Lett., 153: 157~160, 1993.
Ogawa-Meguro, R., Itoh, K. and Mizuno, N.: Sub-
stance P-, vasoactive intestinal polypeptide-, and
cholecystokinin-like immunoreactive fiber projec-
tions from the superior colliculus to the dorsal lat-
eral geniculate nucleus in the rat. Exp. Brain Res.,
89: 59~66, 1992,

BRRT, REHX, \E B, #8XEE, XHF &
EE-AMBBIRERGHREORT T FEFHEEE. B
H4PHERE, 66: 376, 1991.
Hofbauer, A. and Drager, U.C.

tion of retinal ganglion cells projecting to mouse

Depth segrega-

superior colliculus. J. Comp. Neurol., 234: 465~
474, 1985,

Brauer, K., Schober, W., Winkelmann, E. and
Ganey, L.J.:

axons in the dorsal lateral geniculate nucleus of the

Topographic differences in retinal

rat: a quantitative reexamination using antero-
grade transport of horseradish peroxidase. Exp.
Brain Res., 69; 481~ 488, 1988,

Ogawa-Meguro, R., Shigemoto, R.,
Konishi, A. and Mizuno, N.:

cal localization of substance P receptor in the supe-

Itoh, K.,
Immunohistochemi-

rior colliculus, A light and electron microscope
study in the rat. Neurosci. Lett., 166: 135~138,
1994.

Ogawa-Meguro, R., Takada, M., Shigemoto, R.
and Mizuno, N.: Substance P receptor immuno-
reactivity in the superficial layers of the superior
colliculus in the rat. Neurosci. Res. Suppl., 17: 239,
1992.

Meguro, R. and Norita, M.: Acta Anat. Nippon:
Tracing study about Substance P- receptive areas

in the pretectum of the rat. 75: 110, 2000,




