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Studies on the Granular Inclusion in the Nerve Cells
of the Prawn, Penaeus japonicus BATE-1

Axonal Connections of the VP-Ganglion Cell Group
in the Supraoesophageal Ganglion

Kaworu NAKAMURA¥*

Abstract

Among the nerve cells of the supraoesophageal ganglion of the prawn Penaeus
japonicus B. some peculiar cells that contain the PAS-positive granules like grains of
rice are observed in the anterior part of the ventroposterior ganglion cell group
(VP-group). Until now there is no explanation of its physiological role or meaning
about the substance. Therefore the anatomical investigations of the axonal connec-
tions of these cells were performed by the intracellular staining. After fixation the
microelectrode filled with 4 % procion yellow solution was inserted in the cell body
and the dye was electrophoretically injected during 2-7 hrs. under cooled condition.
Specimens were then dehydrated and buried in paraffin for the histological prepara-
tion. The wave length of 450 nm of the fluorescent microscopy was used for the
observations of the innervations of the dye-injected cells.

The innervations of the cells are as follows: The cell bodies which situate in the
anterior of the VP-group send their axons to the dorsal area of the protocerebral
neuropile passing by adjacently both outsides of the paired beginning parts of the
(inner) giant axons that sink deeply in the dorsal neuropile of the deuto- or the
tritocerebrum. As a result it may be concluded that the cells including the PAS-
cells are intercalary neurones of which axon terminals end within the supraoe-
sophageal ganglion.

ek, HBREOPRMBRRENR L LAHRSBRAROMELIF TR, RiICTHEICBT S
BAROD 441 + 2B — XBERSKROEENRABEBHNICRF S TS, ot L

* g5 IR BNk BEAS SRR A RS (Lab. of Propagation Physiology, Fac. of Fisheries,

Kagoshima Univ., Kagoshima, Japan)



10 BERBRFKRERHRCE $2745 H£15 (1978)

MREIE YD &7 2 EHHRRRO I KNARBAS BN TR, KESECHLEESOM
BREHESRE 2BROTHATREAIBEORTHS. LIATI/NVTIE TBVTRARKRER
ScuiFr (Periodic Acid-ScuiFr, PAS LBR#R) RISKKBEHEET 2KEROENYES %
DOFIERR S L UVHBREEDCKERENICERT T2 Dol (PAS MiaL i) Al L
RS OB EPMICEET 2V, UEMERODY 3 HRSWHIBEEC b &5 BIRES
+99, ZoO(BEHERBEZEODTHEESHEECB T3 b0 EMENL?Y. 2L T 204
BHERAROEBEBCBEL TR RERRALEADGS L, BRRICBOTREEHNLRHRZ RS
., ITHZYMEOEENEREMET 21ty -> Tl PAS MO MERBIELINET 3 44
Ebdh, icHBOmBpBEEOMIaER (Ventro Posterior MM, VP ik £/
LHEFR) 1T = OMMAENE S ¥ 2 YTHMOBMREN S WEH¥MIcEIS BT 3 &L,
ZOMEEFRIC OV TOEBDO— & Liz.

X BR F &

MRNT AT 16~20g DEE S iz 7 = x ¥ Penaeus japonicus B. % Bz, BB L
MREI L 15 O AiIchv= ) vEEM Lz SORENSEN BHK (PH 7.4) <1 AR
ERICTEEDO®R FERERICA F L yEEBERMU /- Rk thic THRETE O I E s
BERMFERAONY I THEIIKR L. 2L THEATESREEMSOMICERIC L RE
L7cREMEBETTRRTROKREL, XYMALHOMAREEARES Y. ROTLEESE
Kick 2EEEEZQBENICTIB®TRY, £0%, Fovi+r#E (Procion Yellow MX-
4R) OMRNEAC L 2EREMO FERRELME L. £D/°5 7 4 YEROINEY &
—VICEE % I - MR EXREEL, KBR{GETLEBHEREZFE L% B0
4 BIKBIWEDDI 5 ABNER (BRARIZNI L) 20RO HEAICEAL EEM SR
DEB%22~TRHRHETLIVERKENICEALK. BEIZLSV ogEBHmEAVERICIE b
5 v IR & iREr (BAER, Type 2707) 2B EBEOMBBARSEBEROF 2 v JiT
YTl REMEAOKRICEEL L OCEIERSBALBRSENGE L LEBACRS S
KEBEZRABRLCHRAZRE L. HBOMER Fig. 1 Rl BEKTO®%, HEEI
HOICARL BERICBLT 1 RARENICKEDR, BK- - SEOQEZLT/Y5 7 4
vickdEEYF LU, YIROESE 25 » iCE LN, MEBXOKED SUIHDLE
AZRABL. eI L CPASEEEETRY, REREREOT I/ 574 0D
% B354 PCXOHALK. BROEMIFOBREICIZLRCEMEICL S 450nm FEL
DOy E BEE L. BE7 o vt YEO #NEBEANKIC LTI STRETTON and
KraviTz?, ILEs and MULLONEY®, £F% LD LMERE L L.
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7o v YEOHMBAEAECEIVEOcEh: VP ERohMBOs 21 %
Fig. 2 /R L7z. PAS Ml MEIcB T 3 &Y Z2EAARERICENTES LKA,
DRERELEICHNT 2 E, UFMEOEHRIIT Fig. 2 iwRshsfkic (Fig. thiciz 2E o
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Fig. 1 Intracellular dye-injectioning apparatus provided with the mi-
croelectrode and the electrical current components,

A specimen is immersed in a physiological saline solution(ss)
cooled with iced water (iw), The glass microelectrode (gm) is
operated by 3 dimensional manipulator (m) and performs as a
cathode opposed to the solution which is an anode, The elec-
trical circuit is prepared with a dry battery (db) of 1.5V and a
galvanometer (g).

The apparatus possesses further a binocular (b), a light source
(Is) and a regulator (r) of the light intensity,

The dye-injection to the cell body is performed electrophore-
tically,

horizontal plané

neuropile of
the protocerebrum

cross plane

sagittal plane

Fig. 2 Diagrammatic representation of the neuropile mass of the supra-
oesophageal ganglion (left dorsal view), The axons of the PAS-
cells of which cell bodies locate in the anterior part of the ventro-
posterior ganglion cell group (VP-group) pass by adjacently the
outside of the paired beginning parts of the giant axons and reach
to the dorsal area of the neuropile of protocerebrum,
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Fig. 3 Sagittal section of the ventroposterior area of the supra-
oesophageal ganglion, This photograph is composed by pil-
ing up 3 successional sections, The dye-injected cell of
middle size of which cell body situates in the anterior neu-
ropile passes by the beginning part of the giant axon(gx).

thigfifao s PAS filae L TRKAICED L), EOMRE®RIPBIEE O Edigfiic AL
T 3 M4 & DERIF~ AT TRBL,  ##REE neuropile S%IPFH O IETREF L IC EHEL
HoMET 3 1o (WD EXEZROBESIMIZTERICHER Lotk WREETHORE
WL AR A~HES, DKM IIHIN protocerebrum ICHHIGY % FHREERTE O S THEZ 0 IC &
2 EDHBAL. Fig. 2 wREhicktl, Bils XK FEORYE D, BHHICX 2 ERE
&k, Fig. 3~12,c 2/R L 7. Fig. 3 IR EAHBEFEO EdhRHtHiE T 3 Ko sk
FAERGLE7Z6DTH%. VP MIlBEFICILE T 2 Mk L Dkl Loz EERIHOE KX
EREBRMEZER L TEANAS C &b s, Fig. 4, 5 B8X0613&4, MRED
BER, MR AR L D R RBEFHFD O, VWO bELFEOMMETH 5. Fig. 4 <
R TED I E D ITHK 2 4R EORHHAABD oh, Fig. 5 L6 TIE HH L0 iRk
HEICHEPE L 7o BER B ER AT B D AN e L T g 3 3 MR IRED iR s 1 3. Fig.
7~12 3 (RAD BEXREhZEO BEBE ORIFET, MRENEZENT 2% YMERREEH L

Fig. 4—6 Intermittent cross sections from anterior to posterior of the dorsal area of
the supraoesophageal ganglion, In Fig. 4, the neighborhoods of the terminals of
axon bundles (xt) are observed in the protocerebral area (p). Under the neural
lamella (nl) a haemocoel (h) develops exceedingly with the loose connective tissue
(ct) and the vascular system (vs) in the dorsal space of the neuropile, In Fig. 5
and Fig. 6, the axon bundles (x) run down passing by adjacently both outsides of
the paired beginning parts of the giant axons (gx) which are buried in the dorsal
area of the deuto- or the tritocerebral neuropile,
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DIERKFLE CEBE L o8 ETh 5. ZUERFEIZ Fig. 8 1B\ TZ ORISR
&h, Fig. 7 @ oh s (O 3o dmkicd & o fBE%RD», ROBREZRO—H
ThHHEEENB. Fig. 10, 11 3L 12 Tl ZYMRED A0 %21 T EAERLELHE
BOSMUIC KA, EHELTEBT2RFIURENSE. 0k Fig. 12 it T dhfhiic @
5035, EFRED/NL (d) RUBMERTOKARS LU #RENBICET A HALRE
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HBE+ME TO hiX iR RICE 1 5 MMM EK IRk, BeTHE”, HELM® %ickD
Carcinus, Astacus, Palaemon % QfhDRE LRI ZMHHE LT, EHEEROREE LT
FLVYBEEZRH OWIEB]E N IL &, —FHAE STRETTON and KraviTz?, KENNEDY
et al.?, SANDEMAN and OKAIMA' %z k) Procambarus, Scylla % D i £338& I ik
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LB fba s b EHMNERD ISRICED EEsh, WIho BEIcdL DD FHREH
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BRLTREETO MRIKZLL, L->TZORMIC Y- TR i 5 RRE LT 3
T Ltk 7. BB KRIEGER' o Astacus T3 gz 5, BETHE” @ Carcinus < i Cellu-
lae inferiores mediales # LT TUrRNER'? @ Cambarus Tit Ventral nidus %o
LD SHAERIC 7 vz D VP g M54 2 0T, BETHE 3 %Y M
K HIic 1) 2 EERMEO WL S0 icB L THREBHZTEY, P 1ihf & B~ S
MEZEEL, IORKZOMREESE1IBIOE 2MA IO ZMRIEE#IKT 2 &R
LTw3. X, HEM® & Scyllarus BT H1BLOE 2 aMHicBb 3 MR EE~ O HEK
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HTH 208, ZYIMAOMIEEILZ OEIRED K Z BN MR FE protocerebral neuro-
pile O¥IHicEZ T L s, PAS filaid—oicalINOMEE, HHAEMRET &SR L - R =
a—BVYBROBRELERLABE =2 —o VEORHRLEBREI SR D BRTEAKS
BEE'™DY LB TR LN ELLNS. fith, THEO MRiticid BELRER OBEH
MATSUMOTO'®, SANDEMAN'®, ABBOTT!” %z & b Eriocheir, Carcinus I B CHRAS
hTsb, thic Fig. 7, 8 20fth 12 FTIKBNTREN S () EXRZ RERD —# LR
T5E, UHWMBRROKHBIANETRICBII2RELER TS L 6EL 50, PAS s

Fig. 7—12 Successional horizontal sections of the dorsomidline area of the neuropile of
supraoesophageal ganglion, In Fig. 8, the axon terminals (xt) are observed to
connect with another component (¢) which may be a large axon or a vascular duct,
In later figures, the axon bundles pass by adjacenlty both outsides of the paired
beginning parts of the giant axons (gx) which fall in the neuropile deeply. Ab-
brev., ¢c: another axon or a vascular duct, d: duct of the vascular system in the
neuropile, gx: beginning part of the giant axon, h: haemocoel, nd: neuropile of
the deutocerebrum, np: neuropile of the protocerebrum, x: axon bundles, xt: axon
terminals,
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ICBE T A FTREME BB/ EHEL VD, WohicE &k YFMIIHMERSNICKRANE,=2 —1
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