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ABSTRACT

Optic lobes of Todurodes pacificus and Octopus minor are largely divided into cortex and medulla, the
cotter being composed of three layers (an outer granule cell layer, a plextiform layer, and an inner granule cell
layer).

The cottex of Todarodes parcifices iz about 420 ~450 pm thisle being 170 wm thicker than that of Octopus
miner of which thickness iz about 2350~ 280 wm.

Inthe outer gramile cell layer of Todarodes pacificus, three types of nerve cella (type A, type B and type
€ and neuroglial cells that surround or contact with the neurons are obzerved, while in the outer granule cell
layer of Octopus minor, two types of nerve cells (type A and type B and a single type of neuroglial cells are
obgerved,

Ina plexiform layer, a presynaptic bag and nerve endings are connected to each other, conzequently forming
various types of synaptosomes. The synaptosomes of Todarodes pecfficus contain electron densze vesicles,
electron dense core vesicles and electron lucent vesicles, either individually or in a mixture. On the other
hand, three types of synaptosomes a mixture of electron densze core vesicles and electron lucent vesicles,
electron Incent vesicles only, and electron dense  core vesicles only are obzerved in Octo pus minor.

The stmctures of the inner granule cell layer are almost similar in the two species. It iz compozed of two
types of nerve cella(type A, type B)anda single type of neuroglial cells,

Inthe medulla of Todurodes pocificus, the cells of 7> 5 pm are arranged to aline and form the palisade cell

layer, but these are not observed in Octopus minor.
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N B

FZ=F (cephalopod)&] A% (optic lobe)2 = (brain)
9 = FHHT Qe Aol AL e &
A =y 7PEFHeR e gofsAT 254
ZAA (central nervous system)el| s Zl73F 2 gz 24
et Y mer g wsh o 2 A%s gleH(Toung, 1988),

Age Seer ABlzE 2HAA BT
A e AU Ak YUAAA AT At
7] 2ol g (Young, 1962, 1971, 1974).

FE5F FFAAAL A (optic lobejell H3 3
geed AT Cajal (1918 252 e 4T
A= ] o} (Boyeott, 1961; Young, 1962, 1972,
1976, 1979; Gray & Young, 1964; Hobbs & Young,
1973; Chichery & Chichery, 1974; Saidel, 1982,
Budelmann & Young, 1993), %] Young(1962)2 &
Sav A o gshed Loligo pealeis] HAAR F A
Ha vPEE H1AZAY (cortex) e 24 ¢l A X (medul-
la)2 F2etE T, oA TAYE FHH T E (outer
granule cell layer), &=F442 (outer plexiform zone), 1
M| 5 = (inner granule cell layer) 28] W =4
Z (inner plexiform layer}5 4&2¢ 2 M 23lsg9d &=
T 292 $2ABZE palisade layer, frontier zone, zons
of radial columns, the zone of tangential bundles zone
of optic tract bundles & 5¥H = F23 v} o
{Young, 1974),

S552 AGH HARBAA S E (amac-
rine cell)2} A= cell)o] e & BxAbE
3t 7= Golgl 948 (Golgl impregnation) ¥ <] -
b A g d3ot A= Feh(Young,
1972, 1974, 1976, 1979). B3 Young (19742 Loligo
2 FFAAA = AdE FHeE TS x4

A= 5o R dote] A E 73 vk gl

559 Hald 9 Al st AxEeEA 4
T Hama (1962} AFE #4184 o458 dF7}
A E ] Gt (Dilly et al,, 1963; Gray & Young, 1964,
Woodhams, 1977; Haghighat et al., 1984), ¢|& &
Dilly et al. (1963)2 Octopuss} Eledone®] 442 H|
=2 QA7 9 gledl, AlAIAL Schwann celle]] =2

{wisual

H 2 4 opdd gy gly S4F2 Ao B
g AFBAAE Aol A F wHEelA Al
Aade 29T o Aoy Salch =T AR
T2 Az =4, 2jrd FAYHY 254
g T ddy =2 7YY AHES 4T sl
2 neurone|2k A v gle,

Haghighat et al. (1984] LA T2l Loligo peale
8] A4 47X palisade layer®} frontier zons &

Z vy e, T a—riﬂ 27 A 2] 25 AT
Tora sk el ohefst SR ARAEEE
(neurotransmitter)&¢] <% e} synaptosoms |
Solsle= ¥ v gioh

4 el TEFL 3o W A9 FEA =
F4 o2y =3 AW AFRNHEESY 2t
= orofetA A= vb sle, e wedA AF
7 QT WA g3k it Az A
Aele A2 Al (Todarodes pacificus)st A& =
(Qctopus minor)E A BE o] gL n|dFx5L
= 979 3% o7 wyd G 35S 49F T
% Aelok HAH o 41 ol F 2VHTI A

Mz Uk

B A AR Aee Sehvet Az A
At gl A2 Al (Todarodes pacificus) 2t A &)
) (Qetopus minor)Z 30% ethyl alocohol & H7lsled
SRAT v w5 9250 G e vaE 2
%4 4AARH A9E A2 Hgoe, A AL
% 4 =s Yaw yoiE 49D 2z b
2., 2.5% paraformaldehyde—3% glutaraldehyde®. 14]
b 308 ADAFA, o]+ CeOyE 22|78 AT
oot oA o] T A EF 02 M phosphate buffer (pH
73)2 33 M AT, ethanol x2eo 7 i)zl o
£, 24l #sle] Bpon 8122 Zrfjstedew 60°C
Steg 2 2elAl 4041 AHA o Bpon e e
LEB-V ultramicrotome2 AR&3led 1 pum 37 2] kg
©| & methylene blueZ. whalgdd (=]
Joleh 3) FetarlASA BG HE B

—
3 og, aebEAe dEye 29 EE 2 uranyl

HE TET

_‘E'Z_Oﬂ

el
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acetate Sl lead citrate 2 ¢]29 A2 3+ 2 Hitachi H-
600 =skAAtE ] (T5KV).0 2 Fadslad

g4 7

1. geteiold g

T 2] A9E& T A X (cortex or desp retina)2} =
A% (medull)z =A b + 9915 54 2y

FEEY W (retina)el] SEEHE ¥HEA ZF 3
Z (A H3A
plexiform layer 22] 2 W= M| =, inner granule
cell lper) 2 2. 5o Sl A8 TAE 27
oA o} 420450 wm (4520 %2, 100 pom
2 170200 pm 28] T VA =2 150 pm) A=
Ww PF=lel AL 250290 um (Y FYA =
—70um; #HAFE, 100120 um 28] 0 W S A| 22,
100 pum) A=z FFE o 2Alel7} =] H¥&] 170
pmA= ¥ TEHc(Fig 1)

3 7 FelA AFHAESE mgA 7kt °<P
e P AXe o w3 vhiE
A 2R e g 2014 /‘ﬂiﬁ‘ﬂ
~152 FAZ B slgen, AdRAERY
Bz AlAl7 (optic nerve)dt ddH ] gl sty
shdEet dd=e] glalet (Figs. 24 & 34). %45 5t
Sr= 9] m el e e A=
=2 9AEE AEXEz THHY i AT
Az:Ze] FAHEH, 24 A% ﬂﬂ@ﬂ]i‘i—i
o %7 THW 29 9w BS AAPLREA
TFH{Fig. 2B), 9= 4l A5 A4 250 w]EH A
=2 ot st =)= 2siet (Fig. 3B).

Ay DAY sane S8 vHzA 2
FAZE HA¥Y 45 A=meln FFAAAL At
HAAHE=Y 7 Abeld| optic gland®} peduncle 5]
218 sl

53] B e 33 A)H Z (3rd visual cell)e} o
=AM = (bipolar cell) 28] 1 =4 Z (multipolar cell)
Fo| AR A (cell body) B e AdE o Fe 22
XA (islands of medulla)E <] 10207 A= oefstF

=
37

E 2 outer granule cell layer; 2FAFE,

. ol
— L

EETEL LI 2kl
wwl i |y

" i derm fage i

imvirer iz gon b

1.“?1 sa-P: ?L:;:'It'!
el fapei

L L
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Fg.l, Diagrammatic representation of Todarodes pacificus
(left) and Octopus minor (right) optic lobes showing the
major regions drawn from methylene blue stained
gections, Ax axon bundle,

e il daniis el ba

%

1] 23S A5k T gldoh (Figs. 1, 2C & 3C),

2. MAHoE og

1) &2

(1) 2EN=ES

Ao Aele) otgid x5 e =) Fefe] whet
3R] AAAE (AN, BY Zeln )4 B2
A 2R sl AABAE 5 oo A
22 FAHY Sl (Figs. 4 & 5).

@ Af AR =

o] MEx F2 A xSy Abda Al

FHAA 23& 452 slgdoh Ft A

Z Ae] BAon A=z Hv & (57

et A ZA8e = o2 Eﬂ]ﬁﬂﬂr? 4 ] I

sxse 494 299 955, (Flg. 7 o A
slef A 1.0pm A= =ZFe Az =r} uH_?_ = 7
Hel AU (denze body)= =8A T3 Exe
BeT YA R AR TE B
ErAsiA oA gl (Fig 6).

@ BH AAA =

o] MlEE AS AAME viz L A8 Feoz F
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A= ERdes #E AEadd 5F A Al
3 AxAdu] £ 9 &FHE TpmpE oA gldl
o Fig. 5). 22 AL 5= e 94
Age] B=A 2= gl Azl e 2 F
g (=7 05um)H vES=eietst £ ¥ I8¥
AL e de gl AxEE FEH gldd
(Fig. 8). o] M2 =77} oefell A 2h2 A2
A=al 7405*'91 AL 12pm A= o277
7 w4 eefsiaict

@ g AAA=

of HlZ2e Ase] al3) zhar, Bl wlsiale ozt
=2y EFEE 244 BY9(=E7], 10x8um). ¢|&
2 A2 BY A EE ApeldlA #EART 2 A
Hrb FE2a So|T BgS BT 42 A S
444 F2 g8AEe] Z2A BAEY sldd
{Fig. 5).

of M o] A xA din] #e] vjE =7, W wH
et A=z fode T2 He9e vz (=
71, 07 pm)st AAPR=SF F2 100 nm =278 4,

T um

aen G2 AHe SRR JF5 A slidd (Fig 9).

@ AT =

of HZe B HE ApoldlA F2 #dET Hx
AL A AFA= BY x5S %}M}E sie] Ad
Heal AAw Axz FAd=dd o] &2 Fet 2
Hslw @ A=xae A" =S v)$ Fop 7AA

5
F2H e AL ey olEY d2 A= oy
W Fow dadez T49 A%E axTT 9

geh A ZA 2o 70~100nm A= =7)2] oFofit
AXEe] FHAEHT 7 PR AR =2 B
2ES EFeiR /\J\L 14 = HEded o 22
2 A=zw FHAH F 31} Aoz AEEed et
I oY= o2ty 2HsEdd FHLEE] F
2=

(2) 2u=

i s - "H-L}Q/‘ﬂia }\} R

tio bag)ﬂr FEAA 2 AATIE] Mz AR
A4 EE FFF & 32, 33"4 ofAE o 7 Bt
Z%Z}“‘H}- =2 4% (electron dense vesicle)} =5
A% (electron denze-core vesicle), 12|31 FHAI
(electron lucent vesicle) o] E&E <] sl 3t 3
Fohe TEH b WS A (synaptosome)
Fo] %0595 (Figs. 17 & 1),

© AL

AR FE A9e FHE AHRAES AolT
Aem 2 AsHdz B B daad Ay
&) 717 & (outer basement layer)#| 4 HE[ = A} (bag)
o HeAH Feo| YeAR7] Aot 2 HefE FA
%+ o A7 T Bel BFT AAAY A5
PEEEE L B PEREEES P
7 FAA |31 A (optic nerve trunk)s}
&2 24 (amacrine cell trunk) 52 FAsg
(Figs. 15 & 16).

A (runk) -2 B3] w2 FTHY 34w (syna
ptic vesicles) &2 7FEaF gle] A2 ire A
7h w2 A28 vERi o

53 olF AlalASet FEAEA T ARG
FAE2 A2 FHRE %—iﬂ % (tunnel fiberin} =
4713 (postsynaptic spine) & FH AAYAFH
A9 399 1AL E Foke A 2 &4
A CpE gue EEoelel} #3H9Y (Fig
16).

@ a3

dAFE 53 wWolmet JdSy AE S
A #FEHE A FHob oAt
Wil £33l n gl d34EEE 1 250 9F
A et wb gle] dERE AR g2 o
el Heoget ol AFAES o, 2 =
wr 2FAT 2oe 2T A ALIATY
FEHEA DAYE FEAcH R 17819

(3) WEHE

Says Hos 23R AL (A9 BY)
S AARAzE FA AN Figs 21 & 22)

T A% ABHAZ

o] AZx BY AZE Apolsr =8A FHAHE
AZzzA, B w8 gh2 dd& 275tm gl
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W2 gl At EFEYPLE §xSum AT =
Hx, A=zaAdge £ d: ax3n glydch 9422

Syl Huf Flgbeld o]AGAA ] i) 2
o gldom Fle dAZER Tad] BAFe] 514
o (Fig. 21} A=A B2 2jrddd 3he I3 3
27 =55 100mm A= HYihxEe] T =]
slad et (Fig, 23).

@ BE AAA=

WA =S4 717 %] BE3T gle A=
24 gt 2] (5~Tpm)s ¥z B
AT gl (Fig 21). iz F2 o= dA
Hele)rt Z2A 2xET gl A9 Sivbe] =
sle AAE=s vz ol A Ryd <&
A= A TR g2 Aol Falolm, e H]
# A=z ope] F3] Ao 7 =T
o g2 rd I8y FEES T 3lddd
(Fig. 24).

@ A=A =

o] A EE At BY AAAE Abeld] sle
ofe] BEREFT AL =L Fobd o FA FF
v AlzgdcFig 22). | &2 Al=zd d¢ &
AT jleden F 012 EZQ%O] EE
ZYE A Fob o=
o A Ry e %ﬁ }
&oﬂ‘— uT—O tﬂﬂaﬁ__] h_:;z_gl_ s

Az FHAE B2 S4FEe

Eﬁ’i‘j['(Flg. 25).

(0) 2a=

A9 pANE gEaAe s H0742
2 AFAFE 329 982 FHHL 252 3
e PaaAE oo g g A
EEo| 10207 A=2] AA=E 23] (lsland)2 3§

)
H
o T L G I

rgg,
EFH

I
a2,
file

HEEA 2 RS A 4R e slede
S$AME =7 2Ee] & (palizade layer)® frontier

zone 5 F ¥HE LE o slded, 2R
Wk & vbz gef A £8be] A X (palisade cell}5 o]
gz wjdtezy g xS AL E AA
AAFE £5] 93 52 st <& 2EEA
T vwd 2EE Sy dxzs 8 =3 24
Fohgm RPN N4 22 Ak (Fig 31)

133
AAA B £H2F Wozy A9Y dyRe
°|F H —r—é‘—rﬂ' #AzE sl ol zmel A o
H 2R AAAZE] A ol e FEF
A (izlands of medulla)E <] ofofst ez =]
o} {Fig. 32).
@ A AAAx

ol dEy FaARL] HEL FH5E FH A=
A e Axzwpe] wimH FHIA g2 Flol
Aolct ¥ s F2 AL oA EM
Bo| m2A Bt} gl HFye =
o Axad e T2 FHe AgAs g2 A5
& HEFE ¥ ¥z T Fegd(Fig 33).
@ AR =X
FARA MY AR BT A AT w8
A Abelda #ZEH G (Fig 32). &2
A=t o} o%%ﬂ] A AzEs P A
Fefrt e Axd =) H]

el £ Jole] Hefe] oj2gA
A BAE AT AAE H Fok
slodem dHlwh Fed GopstA Ze5]le
+= 514 Fig 34) Alzd2 71»L 4oz
IES ey A B2 4 AH ST (nerve
cnding) EX SART] =4 i?,}v]u_ sl ALw

AARETE 2 A=A S 4z H
t=Zeelel Jun ALEs} Fe oops =5
8 2352 755 ¢)gld (Fig 34).

&
w2,
ol

=

S

rﬁi oﬂ
(R I

°of B

%:Eru“hl

1w
ﬁ;‘l”
L*qu

2) Mef=x

(1) YTEMES

8] g xE M =09 Hefd vhet 2
ZH (A B AAMEY AAwA =l T
=43} (Figs. 10 & 11).

@ AY AAAE

o] Al Heprt EFet e A 25 A
FHelA vl mH o] S A (Fig 10). 33 =7
¢ 10~12pm A= T HAL ARl e}

WA #AHD, JAPAAEe] n2A B
gom, A7 1im A= =7l od Aol
= A% Areld 9479 dd Az = 2

Wt dobd wA 2293, 52 W) AAdaz
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£} 09pm A= |9 £F v EE=elep) oa

#g3|9det v mEmelol FRAAL 0 pmAE =
72 ARt ¥ FRe ALA= BAHG
(Fig. 12).

@ B AAA=E

o] A=z A¥ M= e} vl $ vt =27
B okzb zshe M2 222 (FA T8 pm) AAY
=7F Fobd HAFA FEAS S, AAE =S EA
B AR dEH A (Fig 10). o] &2 AS o2
of A x5 fEREE FHND glgied o
o w8 A=xds o eyl 2rEsigs, AAE=E

e R B ol ek i B - L
Eo] ol $ o] #ARE AL By (Fig 13).

@ AADAE

S E2 AT ®R B ARAEE AeldM F=
FAEE AEes 42 29Fsn ojadgaae) &
2 FEslyc (Fig 11). 88 == 6~12pm A
=2 ol or dE Bey gl Axags I
3 Hydoh AxA Hefle 7Y v EE=]oty o
oFs Z7)9) g2 &4bEe] A H 4o (Fig 14).

(2) 2aE

H$rle) wpEs g s fAgA S A
old] YERIE ol FHE Zoz AlalAe el
AQP AT el HFH D, =5 AP x
b A E S M 2] BSab el Al =] T
G50 BiHor AFAEE FAH sle Aol
FAE 4ot

@ ALRHAF

AlalA e ko] FabEe] A7 HAGAFY A
AL AR Fob oFA AP 5
de AL =rt W2 FHAEERE 15 & sl
A2 B2 AR Fobd Eel IR FAAHE e
siglz, AlAAA o S 24 T8 FAFES
Ao Aol e Fe] o|F AAAA G TP E
A5 ARALAHETLE] F2AHT FEHSTE
=8 AAAAY AAFRRFE 48 HE AAA
AL HAT sldedl 2 Sl ook Hefe
| EZ=elols FAFH.

@ AR

e sle w2 FEApAE AAlAY

U—L}«%i A3 Fefe] AAGAFHE AT sledd
2 49 dlmazelcld WAL} G 7

ﬁiﬂi AR ASsl AL EThe AR A,
dely Euaxy Hgisx B EdE Ay E
chefat e AFAE] FAH g (Figs. 19 &
207,

(3) HEEM=S

AR 7l obEed fAE Sz 2BRe 4l

AAZ (A BY)ef AA M EE FHF 314
C]—{Flgs. 26 & 27).

@ A% AFA=

o] Axe B ¥4 ARR=rt $5=en =
713 4x6~7x10um A =8l 2FEI e A=
gk & w3t EEs el s dAzE
o5 BAbE] glgch A ZAL 100 um FH= =27]4
w2 FH4AE 9 AHiiy ARREER S
2 sledm 2A A rEEZeejols FEFE ¢ (Fig
29),

@ B AAAE

o] A=y A EZE FAF ghe] FAFHE
Azz e Z71e sxT-9x12pum A2 31,
A clAgAAY A=)l F D] gldAT g2
AAY=ES} do} AL =
2 o)y BFEE Sdeln A5 S92
b ]E+‘:E4°Fﬂr efzke] 2WAEF
AR o] FAE Yo (Fig. 28),

@ AA=AE

H—%" F2 TG £ 2] sk s A T
f4den] wope] o)3 B Az 28 2
A Hef s 2 8e aAFT sldd g2
o oJAGAA S Hele]E FASEA efat
ez g sl Axzdld AR =S 25
Z A= (Fig. 30).

(4) #2F

dafe A w2 Az HAREE AGE e F
22 dgd& e FHE I %TA A=zt Al
73;@4]5;7} Fo]Ale] dE HAsHA 22 3l

2 FHd e AAEES ddE sldd

@ AT A E

o] Mz A

kA AT A=
chepat
k- v

=R
=
]E

S

FellA A wel e Az
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B # (=] SxTum AR)E 2252 g4 ¥
AL W3 o|AgAae] Fofat T Fee] 2eis)
of 2HEd-S FAsET (Fig 39) Az A=xzs
7132 dge] mlepgi ey 2L A Evle] AT
st

@ AABA=

Aze 22 2718 Zusle Jeot 29y
o AAE=Er 2 #E AT 3l4d (Fig
35). HA ez =292 F2 o) AgAde] FHe|] F
FH 2w, &omke Azddqe AAD=oF bt
zte A Ee] o FAE

] )

F&F (cephalopod)s] 14 (optic lobe)ell | wFEZE
2 T = Z XY (cortex, cortical layer)® HFEFE
2] wbul(retina) ] <& (deeper layer)s] 25 T3
o FAbstetT dE A S (Young, 1974) AAZ A
VRs S2Aels HES SebiE (retimla cell
2 A AM ZE (supporting cell) T2z FAHHS 3l
vmEH wedt FFF 5T 312 (Han & Chang,
2002), 2 ShEe He AAATA 94 A9 22
Aol Gl AAZE] AFFES o Faol 44
sheict

ol E A2 dAZ S S2Y (cortex)f UdF
A (medull) 2 T, WA AR o3
Y E 2= (outer granule cell layer), #2442 (outer
plexiform zone), ]33 H| =2 (inner granule cell layer)
Z2] 3 W= (inner plexiform zone) 5 4532 F
BE o (Young, 1962, 1965, 1971; Dilly et al., 1963;
Haghighat st al.,, 1984),

B dTdsz AR dealdy Ade
Axeh Sz FRAT, oo PAxE A7
2 2l viet g =S, S e
WaE x50 7 FRsiyict

Young (1974)7F Haghighat et al. (1984)% $7]e]
Loligo pealei®] Ay E2d 4 2574 A=xz5 &
Zstd e, ol &L FAFTA] Sifo] Wejgle A2
2 A1A = (2nd-order visual cell)#} == {unipolar)d

ol

Mo

ke

FZ2pA £ (amacrine cell}JE ] 4ok 2 AT M= 4
A A 2544 ot Heot o] o
€ IFF(AY. By 83 CH)Y AAA= <F
< At BRI A sle A7 A E (neuroglial
sl)Ee] HAHAT, A GA S HAFA L5404
25 (AY I BY)Y AAMES 15574
1AwAd =7t 3" v glet o] H2EL Young
(1974)2] A7 A= vt A A= Ay 5
BapdlEE, CF AAMEE &7 BS54 L I
B2 BY AAAEE 24 AAzs 44 HUHd
=3

Dilly et al. (1963)2 Octopus¥ Eledone T F4i| 4
MAAE Aoz Feld AR EA g At
Atz A ookt el A Q& =S (presynaptic
bag)E AT elydct A4 70~
100nm A= =274 A8 322 FS A5 g
st

Haghighat et al. (1984)2 2 Al ] F2l Loligo peala
2 Al ALAAFAE 299 FHAE (A, 48
—~72um A=)t A AN A neurofilament) & ¢] FA=
vk, 2 32 (photoreceptor bag)dl| A= @2 $2
9% FEAE A, 1000m A)% v mame obE
o WA AF AR, 2 2T F FAA
= gugAzsst PR A Gvat §2
Syrel Yo 7o (bag) B BAUATA @
29 B2 AL AUA SN 0P
17 A4l 734 (optic nerve trunk)v} FE4bA £ 4
(amacrine cell trunk)d A2 Abg F9o 4 (trunk)
Aol 349 Be 799 FHaxEz A5 3
siel, AL =7t ol f w4 #AHE FAS Byt
ol& AAlAM Y FEHAEAEY AAEFITE
2 7= 52 E2A - (tunnel fiberint Zed= F(post-
synaptic spine) 5% 349 & AQF AT A8
e AAdge WA Eem, I A ekt
Hefo] mlET=eietEe] FAE o] Haghighat et al.
(1984)9] @FAshsh A fApehalet

Haghighat et al. (1984)2 Ioligo pealeis] whibEe]
A oot 254 21739582 (neurotransmitter) &
o] o] JhA| Hee A el S5l ¥
ab sledl, 434 o TRz (4888 um)T Sy

[+

ol
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A% (48—100nm)7F ZA = gl
v 73 2oy HYaze A F ER 27
saich £ aFdAE 99 o
AAYAFS TG AATEE
R B2 AIAS] FARGEA, H2 7o
L= FH= I—‘”Eﬂ— &2 43 (electron denze vesi-
1o #54-% (electron dense—core vesicle), 22| T
F {electron lucent vesicle) ¢ EA1E <« ¢1A
g % 2Rwe 2E A9 dyeelge A
2A% Aset Heas
A8 FYLTT ] &
3P AL F 3%—%—} 3}7%1‘401 Haghighat et al.
(1984)8) Ashst vl Ashe vk o5 5 9
AXe HZFEE2 adrenergic endings 4] FEE=
catecholamineS EFIhetw dEA 4l (Grillo &
Palay, 1962; Wolfs etal., 1962).
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FIGURE LEGENDS

Plate 1, Light micrographs showing the oater(A) and inner (B) gramile cell layars and medulla (C) of Todarodes pacificus
(Fig. 2) and Cctopus minor (Fig. 3). methylene blue staining. Scale bars= 50 pm.

Plate 2. Outer granule cell layer in optic lobe of Todarodes pacificus.

Figs, 4,5, Elsctron rmicrographs showing the type A (A), type B (B and type C(C) cella. Soals bare =6 prn.

Fig, 6. An oval body (denge body) of a type frequently observed in the cell eytoplasm. open arrow, plaque. Scale bar=0.3 pm.

Figs., 7, 8, 9. Magnifications of the type A, type B and type C cellz in Figs. 4, 5 arrow, Golgi comrplex, arrowhead, secreting
vesiolas; open arrowhead, free ribosomes; M, mitochondria; N, nucleus; ¥V, vasuole, Scale bara=0.6 pm,

Plate 3. Outer granule cell layer in optic lobe of Octopus minor.

Figs. 10, 11. Electron micrographs showing the type A (A), type B (B) and nenroglial (g) cells. Scale bar=6 pm.

Figs, 12, 13, 14, Magnifications of the type A, type B and neuroglial celly in Fige, 10, 11, arrowhsad, zecreting vesicles;
openarrow, neurctubnles; ch, chromating b, mitochondria; N, nucleus. Scale bara=1pm.

Plate 4, Plexiform layers in optic lobes of Todarodes pacificus and Getopus minor.

Figs. 15, 16, Electron micrographs showing the carrot shaped presynaptic bags (white asterisl) with clear vesicles (v) and
mitochondria. Scale bars=2pm.

Figs. 17, 18, Types of synaptosomes corresponding to ending in the intact squid optic lobe. arrow, electron denze core
veslslas; arrowhead, alectron lncent vesioles; open arrow, slectron denss vesicles, Scale bare=0.5 pm.

Figs, 19, 20, Types of synaptosomes corresponding to ending in the intast octopus optic lobe, arrow, electron dense core
vesiclss; arrowhead, electron Ieent vesicles. Scale bars=0.5 pm.

Plate 5, Inner granule cell layer in optic lobe of Todarodes pacificus.,

Figs. 21, 22, Electron micrographs showing the type A (A), type B (B) and nenroglial (g) cells. Scale bara=4 pm.

Figs. 23, 24, 25, Magnifications of the type A, type B and nenroglial cells Fige. 21, 22, arrow, electron dense core vesicles;
arrowhead, secrating vesicles; cpen arrowhead, free ribogormes; oh, chromatin, G, Golgl corrplex;, b, mitochondria; N,
muclens. Seale bare =05 L.

Plate 6. Inner granule cell layer in optic lobe of Cetopus minor.

Figs, 26, 27. Electron rmicrographs showing the type A (A) and type B (B) cells. Scale barg=13 pm.

Figs. 28, 29, Magnifications of the type A and type B cells in Figs. 26, 27, arrow, electron dense core vesicles;, arrow head,
electron lucent vesicles; open arrowhead, free ribosornes; ch, chromating G, Golgi complex; M, mitochondria; N,
ruclens; tER, rongh endoplasrnic reticulurm. Seals bare=0.5pm.

Fig, 30, Electron rmicrograph showing the nenroglial cell wag appeared between type B (B) cells. ch, chromating N, micleus.
Scale bar=1pm.

Plate 7, Medullas of optic lobes in Todarodes pacificus and Cetopis minor,

Fig. 31, Electron micrograph showing palizade cells were appeared in medulla of Todarades pacificus. Scale bar=5pm.

Fig, 32, Electron micrograph showing the type A (A) and newroglial (g) cells. Scale bar=>5pm.

Figs, 33, 34, Magnifications of the type A and neuroglial cells in Fig, 32, arrow, endeplasrais reticulurmy arrow head, slectron
lucent vesiclas, open arrowhead, free ribogomes; ch, chromating b mitochondria; N, miclens, Scale bars=0.5 um.

Fig, 35, Electron micrograph showing the type A (A) and neuroglial (g) cellz. Scale bar= 3 pum.
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