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Fine structural studies on changes of fat bodies in Pieris
rapae L. and Bombyx mori L. during metamorphosis.

Han S.S.,** J.H. Kim,* C.W. Kim*, WK. Kim*

Abstracts

The fat bodies of cabbage worm(Pieris rapae) and silk worm(Bomyx mori) during metamo-
rphosis was comparatively studied by electron microscope.

1. Cell oranelles: Golgi apparatus were not observed in both species. It is observed that RER
of cabbage worms initiate to degenerate in prepupa stage with complete degeneration at adult
stage, while that of silk worms shows similar degenerative pattern. However, mitochondria of
cabbage worms are transformed into autophagic vacuole from prepupa stage until adult étage
whereas those of silk worm shows a decrease in number in prepupa stage but maintains a
certain level until adult stage.

2. Storage substance in cell: Lipid droplets in cabbage worms were observed to increase in
numbers during larval stage but afterward decrease in number with an enlargement in size.
However immediately after their pupal stage, they almost disappear. On the contrary lipid
droplets in silk worms show rather increase in number until adult stage. Protein storage granules
in bothspecies were arised from autophagic vacuoles(lysosome). Fat cells of cabbage worm in
adult stage turn out to be residual bodies which last until final stage, but those of silk worm
rapidly decrease. Glycogen particles in both species reach maximum at last larval instar and
theo gradually decrease thereafter.

3. Fat body sheath: The average width of fat body sheath was measured to be 0.2¢m and

0.6xm and surface of fat cells adjacent to fat body sheath in silk worm is heavily infolded.
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Figure Legends

Fig. 1~6. Electron micrographs of fat cells of Pieris rapae L.

Fig. 1. Middle larval stage; Spherical nucleus is observed. Nuclear envelope has a number of nuclear pores.
Round shaped mitochondria and RER with expanded cistern are arranged in irregular form. A few lipid
droplets are also observed. X 8, 300.

Fig. 2. Late larval stage; Some irregular shaped nucleus(N) and filamentous shaped mitochondria(M) are
seen. Vesiculation is observed in cytoplasm. X 12,500.

Fig. 3. Prepupal stage; Degredation of the nucleus is easily observed and around the nucleus a number of
lysosomes(Ly) appear. The rest region of cytoplasm is vesiculated clearly transparent. X 4, 700.

Fig. 4. Prepupal stage; The size of lysosomes increases and large lipid droplets are observed. X 4, 400.

Fig. 5. Small numbers of RER are omnipresented arcund the nucleus whereas lysosomes increase in number.
Glycogen particles appear in cytoplasms and nucleus is completely fragmented. X 10.000.

Fig. ¢. Adult stage; Residual bodies are observed. X 5, 900.

Fi1g 7.~14. Electron micrographs of fat cells of Bombyx movi.

Fig. 7. Middle larval stage; Spherical nucleus is located in the center and there are great number of mito-
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chodria, RER. ribosomes in number. Lipid dropletes(L) and glycogen particles in cytoplasm. X 4.300.

Fiz. 8. Late larval stage; Nucleus has distinctive nucleoli. Cell organelles, lipid droplets and glycogen
particles(G) are also great in number. X 3, 300.

Fig. 9. Prepupal stage; Lysosomes appear around the nucleus and gradually increase in number. There are
a great number of lipid droplets in cytoplasm. X 3.200.

Fig. 10. Just pupal stage; Numerous microtubules are observed in cytoplasm. X 8, 200.

Fig. 11. Just pupal stage; Protein storage granules in higher electron density and larger lipid droplets are
observed to be scattered. Glycogen particles appear in clusters. X 3, 700.

Fig. 12. Pupal stage; Mitochondria are present around the nucleus. X 4, 400.

Fig. 13. Late pupal stage; RER, mitochondria, microtubules are shown. X 6, 400.

Fig. 14. Adult stage; Protein storage granules are rapidly reduced in number but lipid droplets increase. X
4, 300.

Fig. 15. Fat body sheath of cabbage worm. X 5,300.

Fig. 16. Fat body sheath of silk worm. Fat cells near sheath are heavily infolded. X 12, 400.



g T

e S




4 2




43




4 4




