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Studies on the Granular Inclusion in the Nerve Cells of the Prawn,
Penaeus japonicus BATE —IV

Identification of the Cell Bodies of the Neurons Deriving
from the Supracesophageal Ganglion

Kaworu NAKAMURA*

Abstract

Neurons of such nerves as the optic, oculomotor, antennal gland, tegumental, endo- and
exopodites of the 2nd antenna, as well as of the protocephalon attractor, were traced to their
cell bodies in the supracesophageal ganglion. Procion yellow was injected electrophoretically
into the cut end of each axon at near level of its deriving site from the ganglion. Oculomotor
neuron running along the optic nerve had its small cell body in the superior of opposite dorsal
olfactory lobe ganglion cell group (DO). As for the oculomotor nerve derived from the lateral
side of the ganglion, instead of the cell body, diverged branches were recognized in the
neuropile dorso-interior to the olfactory lobe. Neuron in the endopodite nerve of the 2nd
antenna had its large cell body in the posterior to the DO, dorsal to the ventral olfactory lobe
ganglion cell group (VO), and a little anterior to the posterior ganglion cell group (P). Neuron
in the exopodite nerve of the 2nd antenna had its large cell body in the inferior to the former
neuron. For the antennal gland nerve, its neuron had a large cell body in the P. Neuron in
the tegumental nerve had its cell body in the posterior to the DO and dorsal to the VO. The
cell body of the neuron in the nerve to the protocephalon attractor was a giant size, being
situated at the hind region of the ventro-posterior ganglion cell group. And its function
seemed to be related with the oculomotor circuit because of its indirect control of the eye-stalk
abductor via a muscular linkage.
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Fig. 1 Fluorescent microphotographs of the oculomotor neuron in the
supraoesophageal ganglion. Successional sections show the cell body situated
at the superior of the dorsal olfactory lobe ganglion cell group (DO) (arrow in
Fig. 1a and 1b), its connecting branch from the axon trunk (arrow in Fig. lc -

1g), and other dendri-form branches. All figures sectioned transversally are
arranged from anterior to posterior.
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Figs. 2-5 Fluorescent microphotographs of cell bodies of the neurons which go to such
nerves as the antennal gland, endopodite of the 2nd antenna, tegumental and
exopodite of the 2nd antenna (in Fig. 2, 3, 4 and 5, respectively). All figures
are transversal sections of the lateral area of the posterior neuropile of the
supraoesophageal ganglion. Abbrev., ax : axon of neuron to the exopodite of the
2nd antenna, dn: deutocerebral neuropile, gs: ganglionic sheath or neural
lamella, tn: tritocerebral neuropile.
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Figs. 6 and 7 Fluorescent microphotographs of cell bodies of the neurons to the
protocephalon attractor nerve. Intermittent horizontal sections of the
supraoesophageal ganglion (Fig. 6) show an opposite branch(arrow in Fig.6b) to
the cell body situated on midline at the ventro-posterior ganglion cell group (VP)
(arrow in Fig. 6d). Successional transversal sections of the posterior neuropile
of the ganglion (Fig.7) show the cell body situated at the end position of the
VP. Giant axon is also observed in the dorsal connective tissue to the
neuropile (gx in Fig. 7b and 7d). Each section is arranged from dorsal to ven-
tral (Fig.6) or anterior to posterior(Fig.7).
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ant.2 endo.n.

Fig. 8 Diagrammaticrepresentation of the supraoesophageal ganglion indicating the
locality of the cell bodies of the different neurons which belong to such nerves
as the antennal gland, endo-and exopodites of 2nd antenna, optic, protocephalon
attractor and tegumental. Abbrev., ant. gl. n. : antennal gland nerve, ant.1 n. :
Ist antenna nerve, ant.2 endo. n.: 2nd antenna endopodite nerve, ant.2 exo. n. :
2nd antenna exopodite nerve, cir. con.: circumoesophageal connective, DO :
dorsal olfactory lobe ganglion cell group, ocu.m.n. : oculomotor nerve, olf. 1.:
olfactory lobe, opt. n.: optic nerve, P : posterior g. c. g., prot. att. n.:
protocephalon attractor nerve, teg. n.: tegumental nerve, VP:
ventro-posterior g. c. g. .
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Fig. 9 Diagram of the innervationof the protocephalon attractor nerve deriving from
the dorso-posterior of the supracesophageal ganglion. Each left of the paired
eye-stalk abductor and anterior end of the 2nd antenna levator is cut off,
indicating the existence of the oar-like apodeme. Abbrev., ant. dil.:
antero-dorsal dilator muscle, ant. gast. m. : antero-dorsal gastric mill muscle,
ant.2 lev. : 2nd antenna levator muscle, apo.: apodeme, bas. seg. add.: basal
segment adductor muscle, car.: carapace, cir.con.: circumoesophageal
connective, epi. stat.: epistomal stator muscle, ey.: eye-stalk, ey. abd.:
eye-stalk abductor muscle, min. man. add. : minor mandibular adductor muscle,
ocu. pl. comp. : ocular plate compressor muscle, ocu. pl. depr.: ocular plate
depressor muscle, prot. abd. n.: protocephalon abductor nerve, st.: stomach,
supr. g.: supraoesophageal ganglion.
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Fig. 10 Median section of the head exuviae, showing the exoskeletal construction of the
basal segment of the eye-stalk, Ist and 2nd antennae. Upper part to the
oesophagus is cut off. Basal apodeme of the eye-stalk is like a spatula which
derives from the inner edge of the outside of the joint. Apodeme of the 2nd
antenna is an oar-like form, deriving from the inner edge of the inside of the
ringed joint. Abbrev., ant. gl.: excretory pore of the antennal gland, ant.2:
2nd antenna, apo. ant.2 : apodeme of the 2nd antenna, apo. ey. : apodeme of the
eye-stalk, apo. man. : apodeme of the mandible, bas. seg. : basal segment of the
eye-stalk, ey.: eye-stalk, labr.: labrum, man.: mandible, oeso.: oesophagus,
sq. : squama of the 2nd antenna.
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