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Ultrastructure of Nerve Cells in the Pars Intercerebralis of
Cabbage Butterfly Pieris rapae L.

Lee B.H*.,, W.K. Kim**

Abstrat

The study on the nerve cells in the pars intercerebralis(IP) of 5-day-old cabbage butterfly
Pieris rapae L. was perfermed to cbserve their ultrastructures and classify them on the basis.
of the differences in size, shape and relative distribution of cell organelles, The brain-subesophageal
ganglion complex was fixed in 1% parafermaldehyde-19% gluaraldehyde mixture and embedded
in araldiie mixture. The transverse thin sections of IP were stained with uranyl acetate and
lead citrate and examined by Hitachi 500 and JEM 100B electron microscope. Five distinct types.
of nerve cells are recognized and are arbitrarily designated as Type 1, Type B, Type H.
Type W and Type V.

Type 1 meurome: These neurones are neurosecretory cells. Several neurosecretory cells are
recognized in the pars intercerebralis. They are roughly round or peach-shaped cells measuring
13~252m in diameter. The rounded nucleus shows about 5~10xm in diameter. The chromatin
is predominantly diffused with only occasional dense patches. The perikaryon contains numerous.
mitochondria, free polyribesomes and neurosecretory granules. The neurosecretory granules are
relatively uniform in electron density, and each one is about 100~400um in diameter and surro-
unded by a single membrane. The granules are also observed mostly as in groups. In one group-
of nzurones the cisternae of endoplasmic reticulum are distended or in other group of neurones.
are not distended. Golgi saccules are slightly dilated at their lateral extremities and contains
frequenty dense rounded materials.

Type 1 nmeurome: Thes have the largest soma in the pars intercerebralis about 30~35:m in.
diameter. They also show roughly polygonal in shape. The nucleus is elongated or sickle-shaped.
The chromatin is mainly in the euchromatin form. The perikarya in these cells are well populated
with populated with free ribosomes and contain numercus mitochondria and Golgi bodies. The
cisternae of granular endoplasmic reticulum are also well distributed.

Type W meurone: They are oval or spindle-shaped and also medium-sized, neurones approxim-
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ately 15~17um in length. The nucleus is oval or slightly elongated in shape and 8~9xm

length. The chromatin occurs in diffused form. The cytoplasm contains many filamentous or oval

mitochondria. The perikaryon has also numerous free polyribosomes and cisternae of granular

endoplasmic reticulum.

Type W neurone: They are roughly polygonal in shape probably due to the close approximation

of the adjacent cells. The soma is about 7~8um in diameter. The nucleus is round or oval in

shape and 5.0~5.8um in diameter. The necleus also occupies a large proprion of the cell body.

The perikaryon is well populated with free ribosomes and contains several mitochondria and

cistenae of granular endoplasmic reticulum.

Type V mneurone: These neurones are similar to Type W neurcnes in various respects such as

cell size and cell inclusion, but they differ from Type [ neurones in shape.

The soma is oval

or slightly elongated. The cell body contains several filamentous and oval mitochondria.
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Figure Legends

Fig. 1. Type I nerve cell body of pars intercerebralis showing several groups of mumerous electren dense

neurosecretory granules(SG) around the nucleus(N). The neurosecretory cell contains considerable arrays

of rough endoplasmic reticulum. The cisternae of endoplasmic reticulum are not distended. T trachea.

Fiz. 2. The multilamellated structure(L) and neurosecretory granules(SG) in the perikaryon of Type 1

nerve cell.

Fig. 3.

Higher magnification of Type I neuronal perikaryom of pars intercerebralis. Neurosecretory granules

(SG) show variable electron opacity in the cytoplasm. G Golgibody; M mitochondria; RER rough endopl-

asmic reticulum; R ribosome.

Fig. 4. Type I nerve cell body of pars intercerebralis showing dispersed groups of a small number of

neurosecretory granules in the cytoplasm. The cisternae of rough endeplasmic reticulum(LR) are distended.

The lysosome(L) 1s also seen. N nucleus.

Fig. 5. Golgi complex(G) of Type I nerve cell body of pars intercerebralis showing the formaticn of

- neurosecuretory granules(SG) from the cisternae of Golgi complex(arrow). The dense-cored granules are

-surrounded by a single membrane. The granules appear to be elaborated in the cisternae of Golg complex.

ER endoplasmic reticulum; L lysosome.

Fig. 6. Type I nerve cell body of pars intercerebralis. This giant cell has irregularly shaped perikaryon

- and nucleus(N). Note a mumber of mitochondria(M) and Golgi complex(G) in the dyteplasm. NU

nucleolus.

Fig. 7. Higher magnification of Golgi bodies in the perikaryon of Type II nerve cell. M mitechondria.

Fig. 8. Second feature of giant neurcne of pars intercerebralis. Numerous mitochondria has very profuse

cristae. Note the nucleus(N) of unusual shape into which a part of neurcnal cytoplasm has invaginated.
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Nucleus also possesses a single prominent nucleolus(NU ). G Golgl complex.

Fig. 9. Higher magnification of Type III neurone of pars intercerebralis showing well developed cell
organelles. Two kinds of mitochondria(M), lysosome(L) and Golgi complex(G) occur around the nucleus
(N).

Fig. 10. Type IIl neurcne showing spindle-shaped perikaryon and its axon(A). Perikaryon possesses a
prominent nucleus(N ) and lysosomes(L). Perikaryon and its axon are surrounded by a thin layer of glial
cytoplasm.

Fig. 11. Neuropile immediately below the layer of nerve cell bodies of pars intercerbralis. Two nuclei of
glial perikarya are also seen. A axon; GC glial cell; M mitochondria.

Fig. 12. Neuronal perikarya of type IV in the pars intercerebralis showing very prominent:-nuclei(N) which
have a average diameter of 5,0~5,8um. Perikarya possess relatively a small diameter of 7~8um. NU
nucleolus. '

Fig. 13. Type V nerve cell body of pars intercerbralis showing poorly developed cell organelles. Nucleolus
shows a prominent presence near the nuclear envelope. M mitochondria; N nucleus; GF glial fold.

Fig. 14. Section through the perikaryon of Type V in the pars intercerebralis showing rough endoplasmic
reticulum, mitochondria(M) and abundant free ribosomes. Perikaryon is ensheatted by the varicus layers

of glial folds which contain numerous mitochondria with profuse cristae. GF gilal fold; N nucleus.
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