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Age-Related Ultrastructural Changes in Fat Body of
Silkworm Adult, Bombyx mori
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Pil Don Kang, Kang Sun Ryu and Hung Dae Sohn'

Abstract - This study was carried out with two types of silkworm, Bombyx mori, adults having
different life span: long life span (adult living for more than fifteen days; LLS), and short life span (adult
living less for than five days; SLS). The fine structures of fat body cells in the young and the senescent
males and females were compared in an attempt to elucidate the aging physiology of the silkworm adult.
In SLS, there were many rough endoplasmic reticula (RER) and glycogen granules in the female
cytoplasm, whereas the smooth endoplasmic reticula (SER) were observed in the male cytoplasm. Also in
SLS, the mitochondria were swollen and had many poor osmiophillic inclusions (fatty degeneration) at
three days after emergence. In LLS, compared to SLS, comparatively normal mitochondria and nuclear
membrane were observed in even five day old female. In fifteen day old LLS female, however most of
cell membranes were disappeared and mitochondria were abnormally expanded. Many fat granules were
observed in the cytoplasm of ten day old male (LLLS) which died with full autophagic vacuole (AV)
collapsed at fifteen days. Therefore, it is suggested that SLS type is recommended for the study of aging
tissue, because it is easier to monitor the changes in tissue structure.
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Fig. 1. The fat body from 1-day-old Daizo (sdi) variety female adult of silkworm, Bombyx mori. The normal nucleus (N),
Mitochondria (M) and nuclear membrane (NM) are observed.

Fig. 2. A part of the cytoplasm enclosed by the basement membrane in a fat body cell from a 3-day-old Daizo (sdi) variety
female adult of silkworm. The basement membrane (B), glycogen granules (G), rough endoplasmic reticula (RER) and
mitochondria (M) are observed.
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Fig. 3. A part of cytoplasm in the fat body cell from a 3-day-old Daizo (sdi) variety female adult of silkworm. Many glycogen
granules (G) and mitochondria (M) are observed in all areas of the cytoplasm.

Fig. 4. The fat body cell from an 1-day-old Daizo (sdi) variety male adult of silkworm. Many smooth endoplasmic reticula
(SER) are observed in all areas of the cytoplasm. Basement membrane (B), mitochondria (M) and nucleus (N) are observed.
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Fig. 5. A part of cytoplasm of fat body cell at a 3-day-old Daizo (sdi) variety male adult of silkworm. Fatty (F) degeneration.
Many poor osmiophillic inclusions (saturated lipids) are shown. The droplets with saturated lipids are very enlarged and tend
to coalesce.

Fig. 6. Fat body cell of an 1-day-old JO37 variety female adult of silkworm showing electron-dense bodies assumed as protein
granules (P).
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Fig. 7. A part of fat body after 5 days old female at the same variety mentioned in Fig. 6. The normal nucleus (N) has many
chromatin. The mitochondria (M) are very enlarged. Golgi body(GB) is seen in the cytoplasm.

Fig. 8. A part of the fat body after 15 days old female of the same variety mentioned in Fig. 6. The normal nucleus (N) has
clear nuclear membrane with double membrane. The mitochondria (M) are very enlarged.
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Fig. 9. The fat body from a 5-day-old JO37 variety male adult of silkworm. Nucleus (N), fatty granules (F) and mitochondria
(M) are shown.

Fig. 10. A part of the fat body after 10 days old male at the same variety mentioned in Fig. 9. Many fatty granules (F) are
observed in the cytoplasm.
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are observed in the cytoplasm.
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