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(5) stratum album intermedium

(6) stratum griseum profundum

(7) stratum album profundum

L, BHSEENOEB2ZE, TORDOEOPEE
EHTRESL 3 ODBRAIHFNRBELST W, (Fig.
1) Txbb, REREHEDKE L EREOBEHEIREIET S
(1) (2) @) &eHE1E, REFEUNOHLES X UFHEH
b ORERHER & IET 2 & LT (5) (6) 2 E 118,
(1) & EEOBLER X USSERET O foRIERo%EE
> THEBEL LTHEIEIc 2 h ZhREI L7,

%18

(1) stratum zonale: FENEx#2~3@DZ Y 7Hl
fRic X > THbhie 50 ¢ BIEOHCET, MREZ I
ZLv, Sp fIOMEOHMREICZL 7Y 7 HEfgssE
T, ToMizhTREED 7T~10p fo=A%, BH
EomEHEOBIEL T\ 5, (Fig. 2) BMYETIR
W< B 2 B BHEPYEEARTH S L BEMOBERE
R, BREZARANCAET 2P RERZTHE LA - T
WD DRENY, T TR & BHRZR X 2 i ERAEE
DIEEDOEIVBZ VI L EBbES, (Fig. 3) Bfts
b7 v DL EOBEENEERT, ZoEIEic axo-
dendritic, axo-axonic &K L N FDEASE R axo-
somatic AL VBV L EZHREL T35,

Z OBIXEF
~NADP D K ONEREEAE > TRY, 7T~8p &
TONE, PERO=ZAE, BHE, 2AEOMIRA
s, LEOEEGMICERE Y RO /N

(2) stratum griseum superficiale:

* Aoy ¥FRIHBE¥LE, vy ¥F (Lagomorpha) & UT, J-#%E (Rodentia) oMz a3 ¥ oh T3,
THBH YO/ (Evolution of the vertebrates) E.H. Colbert %, HEA%LR, Tk, 79-M~—v &

®, FaEH, 1967



5 v b EEOHEEICOWT 291

PRI N E N » T3, (Fig. 5) #ESREATH
3L, str. opticum BHZDFITA-T K B3 LEbh

DRHENRZ < H D B 25, BATORTREAKRUTSH

%,

(3) stratum opticufn: W E R —HoRE L
B EOBMEIC X - TIBERS W2 TH 5, Y
DEOMEHIB LR oD, TORESLLEFOLD
LV HRET 20X20p fID=ATE, ZHBOMIIES
AN

BEIF

(4) stratum griseum intermedium: i — &
12 E@o str. opticum DOFN X V/INET 12~15p I
ThDN, 15~25 p fLOFERMIES ENiCH bR,
ZORIY,
REZOE/HEMBEIELEA N, Tiabb, 8p
BIROME CLEEEDO D02 h, 15~ puffETO
HERDSDETAH LN, BEOREIZ=AFZL
BEAREEEL, = v 2 VWMRZEBRRICREEL TS,
e, AFOWREZETS 40p Dl hicbh@ET 3 AN
2 A b BREIcH b, (Fig. 4)

HREATHR D L, B 1L B Lk s WRGAICE
DHRHEDS, BN CRIED 2 VITBE T oMt L 18
MIZAEE LAY, MR 5 Ui E 2380 5 IF T4

(5) stratum album intermedium :

HMLTW3B,

(6) stratum griseum profundum: & -KIE 60 u gite
DOFNETC, o str. album intermedium & @
® str. album profundum & 2 REBREICEL T3,
7%, TORBRIMUCEA DI 2 h T ZOERHEL &
5, MROBRIZLEDZEBOLDOLIFIERLETH D,
ESREATIR LA L T & 2 E S IR SRS <
I b NARHER OTERIE TR,

=]

(7) stratum album profundum: §EKHIHK T2
RIZHKE 2 L TEIBRMEE T, PRAGETRETTORX
B2 S HBEAIcED? ) koo B L LE S EL
29, WA D RITEL > TOEMEICE# L T v
B, HOKEEOERI 3 X U SR & BO - i
B, TOFERLEL TS,

ZDEOHBEESIEP L, coMRb LigEIEo
bOLAKTH D, BUREEM (FLLTOG), 6) B
JUE I @EARIcH O 40p PLECbET IR
L AEMEO EERAHICIZ2ED X ) EHMEH S
iz, (Fig. 6,Fig. 7) Thbb, Th b oM LR
ML VOREFOBEI L RO 1/3 iDL
RU®5, REDESIEBICONE DSBS
CIER Y, SEOBLHEALTYL D, EEOEIMIS

a: str. zonale and str. griseum superficiale, b:
str. album intermedium, e: str. grissum profundum, f: str. album
substantia griséa centralis, op: nucl. tr. opt., cci: commissura colliculi

medium, d:
profundum, g:
inferior, ci: colliculus inferior.

The intracollicular distribution of the large cells through some cross sections.

str. opticum, c: str. griseum inter-
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Fig. 7. The graphic reconstruction of the in-

tracollicular cellular distribution, made
by projecting the outline of each 20 p
celloidin cross-section into a horizontal
plain at the same magnification (X 32)
as the original outline of the section.
The dots represent the large and me-
diumsized polygonal neurons.

a-a: outline -of the midbrain central
gray substance, b-b: outline of the
cerebral aqueduct, tci: rostral projec-
tion of the inferior colliculus, col inf:
colliculus inferior
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Fig. 9.

The semi-schematic neuronal map of the rat superior colliculus, made by using draw-

ings of many neurons at the magnification of 400 times.

The first layer: 1:
parallel to the lamina. 3:
mediate region.
dium-sized multipolar neurons.

The second layer:
rons.

The third layer:
rons.
layer.
and the central gray substance.

7 ECHERT S L v EEERCUEN S 1 b 3
B, o LTEEOBENBELRIL TS LiTvx
B, L7eR o T, ERoROER X U@ DERESS
Bi%R, =a—nrERE VS EEEEBRICAhZ L
TEXGT3ZLd, EebBELBbhb,

2 1 I MIED & OIRMERZ M, —E R &

EIZA Y, str. opticum, str. griseum superficiale,

superficial small neurons.

10: large multipolar neurons.

2: neurons with dendrites orientated

small to medium-sized spindle-like neurons in the inter-
4: other various small neurons in the intermediate region.

5: me-

6: medium-sized multipolar neurons with dendrites
radiated to the dorso-ventral direction.
8: large multipolar neurons.

7: small sized multipolar neurons.
9: medium-sized multipolar neu-

1l: medium-sized multipolar neu-

12: medium-sized multipolar neurons with dendrites orientated parallel to the
13: medium-sized multipolar neurons found at the border of the 3rd layer
SGC: substantia griea centralis.

—¥R str. zonale 22N ENFIEBIRE b » THIEL T
BYDOV & L BT H»LDORERGERMED  str.
opticum, str. griseum superficiale, —&f str. zonale
TR Y RFEBIR & b o THRIEL T3 0010
SRz o — o VERICEET A RIc I T, BIFI
b5, Ee0BRICIIERZSHRER 2 6 h ik
2, BRIGEEZEH, BRI LERcOESE Ty
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Fig. 11. The large multipolar neuron in the
Its relatively straight and

long dendrites with few spines are

2nd layer.

poorly ramified. a: axon.

100y

Fig. 13

100p

}%

Fig. 12. The large neurons with dendrites in-

vaded to the central gray substance.

Fig. 14

Fig. 13 and Fig. 14. The large and medium-sized multipolar neurons in sagittal section of

the rat superior colliculus.

e (Fig. 9-3, Fig. 10) 3B I@EEH ST Tw
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TIREH S TV,
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There are no significant differences in the dendritic pat-
terns due to sectioning direction. ci:

colliculus inferior.

EELTHW, T3 v EER#iET S5y 5T
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bhi-Zmie (Fig. 9-5, 6, 7) 1, I, IIFEo
ThiEREROBRCEWBAESLERRDONT,
IhoLOSBUEMBRELLP—FOECHE T 5 O
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? Golgi-Cox AN HIXWETE LD 57k,
Viktorov'®px superficial neuronal complex (3
DEIBCHYETS,) & [BEKEE] & L > scleen
center AL, XV T/E% nuclear structure
ELER, SHIBEE =2 —nrOBROEBW R LR
M. U7z 2 & : str. griseum intermedium & str. album
intermedium % middle neuronal complex, str.

griseum profundum & str. album profundum &
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# deep neuronal complex [t FHFHXSL T3,
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BREEFPBERE N, Tarlov 5%, 4 =v 49 F0k
EDOHE 1/3 £z str. album profundum |z 58
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periventriculare YT BRE D D H) ICEHEER
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BHIROBTABIC O TIRELLSHL Ty A,
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£ tolus semicircularis 7z ¥ LiGHiEEEEZ AT 5L
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(FBFZEO—# 2 1969 £ 5 74 AMEIF R R
BOTRRINIL,)

SUMMARY

The cytoarchitecture and the dendritic organi-
zation of the rat superior colliculus were studied
with Klilver-Barrera, Pal-carmine and Nissl pre-
parations and silver impregnation methods (Ra-
moén Moliner, Bodian and Cajal respectively).

In accordance with its fiber connections, the
mammalian superior colliculus may be subdivided
into three main layers. The first layer is closely
connected with the visual system, the second one
receives fibers from the non-visual cortex, the
spinal cord and the other parts, and the last one
as the efferent and afferent fibers layer of the
colliculus.

1. The first layer:

A) Cytoarchitecture: The zonal layer consisted
of chiefly neuropils, glial cells and some scattered
nerve cells. ‘The small oval nourons orientated
toward the surface of the colliculus was pro-
nounced in the superficial gray layer.

B) Golgi study:

neurons variable in shape, but was characterized

This layer contained many

by the small to medium-sized spindle-like neu-
rons with long, richly branching apical and basal
dendrites. Multipolar neurons of medium size
were also found in the depper region. »
2. The second and the third layers:

A) Cytoarchitecture: There were ‘many poly-
gonal neurons of large (over 40 p) size "in the
ventral part of the second and the dorsal part
of the third layer. By the graphic reconstruc-
tion the intracollicular distribution of these neu-
rons was established (Fig. 7).

B) Golgi study: The medium-sized to large
multipolar radiated neurons were found in the
lateral region of the layers corresponding to the V
distribution area of the above mentioned cells.
3. Golgi-Cox preparation studies of the rat su-

perior colliculus could reveal that the first layer
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belonged to the allodendritic center and the

underlying two layers consisted of isodendritic

neurons.

Considering such duality of the struc-

ture, the possible significance of the colliculus

was also discussed.
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EXPLANATION OF FIGURES

Fig. 1. Cytoaschitecture of the rat superior colliculus.
1: The first layer; str. zonale, str. griseum superficiale and str. opticum.
2: The second layer; str. griseum intermedium, str. album intermedium and str. gri-
seum profundum.
3: The third layer; str. album profundum.
SGC: substantia grisea centralis.
The arrows indicate large polygonal nerve cells in the 2nd layer. Nissl stain.

Fig. 2. Superficial layers of the rat superior colliculus. The zonal stratum, covered with glial
cells, contains some scattered nerve cells. Underlying cellular layer is dorsal part of
the superficial gray layer. Nissl stain, X80.

Fig. 3. Neuropils in the zonal layer of the rat superior colliculus. Bodian silver method, X 300.

Fig. 4. The first layer of the rat superior colliculus. In the superficial gray layer many small
oval nerve cells with long axis orientated to the surface of the colliculus are found.
More medial region than Fig. 1. Nissl stain, x80.

Fig. 5. The large polygonal nerve cells in the lateral region of the deep-gray layer of the rat
superior colliculus. Nissl stain, X 260.

Fig. 8. From the lateral region of the 2nd layer corresponding to the distribution area of the
large and medium-sized polygonal cells, many thick (2-3 ) axons cross down to the
bottom of the 3rd layer and then turn to the ventro-medial direction in a L-shape and
course around the central gray substance to the midbrain tegmental decussation. 1: the
first layer, 2: the second layer, 3: the third layer, sgc: substantia grisea centralis, fr:
formatio reticularis. Gajal’s II method, X60.

Fig. 10. The spindle-like neuron, furnished with the same pattern to that of fig. 9-3, in the
intermediate part of the first layer. Golgi-Cox method after Ramoén-Moliner’s modifi-

cation. X380.



298 vl 7k AL

Fig. 2

Fig. 3 Fig. 4




299

F EroE&icovT

7y

. 10

Fig



