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Ultrastructural Changes on the Secreting Cells of the Prothoracic
Gland During the Larva-pupal Molt of Bombyx mori L.

Oh S.J.**, J.H. Kim*, C.W. Kim*, W.K. Kim*
Abstract

In order to define the morphological changes of the secreting cells of prothoracic gland during
larva-pupal molt, ultrastructural observations were carried out using Bombyx mori L. as the
experimeﬁtal material.

At first stage of present experiment, 4 day old 5th instar larva, the polyhedral secreting cells
were centrally located in the prothoracic gland surrounded by the connective sheath. The secreting
cells were attached to the meighboring cells .by the prominent desmosomes, and the plasma
membrane contacted with connective sheath were highly infolded. In cytoplasm, the most of the
cell organelles, such as rod-like mitochondria, rough surfaced endoplasmic reticulum, ribosome
were devéloped.

As the stages advance from larva to pupa, general feature of the secreting cells were retained,
but structural changes of the various cytoplasmic organelles—ribosome, rough surfaced endo-
plasmic reticulum, mitochondria, Golgi apparatus, lamellar body, and vesicle—were noted.

In the perinuclear cytoplasm of the secreting cells at the stage of 6 day old 5th instar larva,
it is peculiar that only a large amount of ribosomes were distributed and the other organelles
were retreated from the juxtanuclear region. Just before and after spining cocoon, these features
were more remarkable.

Rough surfaced endoplasmic reticulum were gradually increased from the stage just before
spining cocoon to the pharate pupa. ‘

Rod-like mitochondria with irregular cristae and the matrix showing low density wére distrib-
uted throughout the cytoplasm in the secreting cells of the 4 day old 5th instar larya. Sometimes,
longitudinally distended and curved mitochondria were observed. At the stage .of pharate . pupa,
most of mitochondria were deformed. The rod-like mitochondria of the secrefing cellé of pupal
prothoracic gland were narrower than those of 4 day old 5th instar larva, and the electron

density of the mitochondrial matrix is increased in pupa.
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Golgi apparatus were a few in number in both stages, last instar larva and spining cocoon.

In stages of the pharate pupa, the Golgi apparatus were frequently observed.

Cytoplasmic vesicles were observed for the first time in the secreting cells of one day after

spining cocoon, and the number and the size of cytoplasmic vesicles were distinctly increased

inpharate pupa and just after pupation.

In the secretory cells of the PG, it in concluded that the RER was closely related to syntheting

the enzymes seem to produce the ecdysone.
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Figure Legends

Fig. 1. Stereomicrograph of one side prothoracic gland of the 5th instar larva. x20

Fig. 2. A cross section of the prothoracic gland of 5th instar larva. Several secreting cells surrounded by the

connective sheath are centrally located. X400 T: Tracheole

Fig. 3. Electron micrograph of the prothoracic gland of the 4 day old 5th instar larva. Nerve fibers with

neurosecretory granules, vesicles and tracheoles embedded in the tracheal cell are observed in the connective

sheath. x4, 800

Fig. 4-5. Secrotory cell of 4 day old 5th instar larva.

Fig. 4. shows the secreting cells contained highly lobulated nucleus with dotted chromatin and well-

developed cell organelles; rod-like mitochondria, microtubules, rough-surfaced endoplasmic reticulum, etc.

The plasma membrane is highly infolded near the connective sheath(arrows). MT: Microtuble X8 000

Fig. 5, mitochondria showing irregularly arranged cristae and moderate electron density of the matrix,

and distinct desmosomes (D) are noted. N: Nucleus, G: Golgi apparatus X11, 700

Fig. 6. A part of the secreting cell of the 6 day old 5th instar larva: Free-and polyribosomes are mainly

accumulated at the perinuclear cytoplasm. Arrows indicate the desmosomes. X10, 600

Fig. 7,8. Parts of secreting cell at the stage, just before spining cocoon.

Fig. 7, rough surfaced endoplasmic reticulum (RER) singly distributed and a large amount of ribosomes

are noticeable in the perinuclear cytoplasm. X13, 300

Lamellar body(arrow) with electron dense core and deformed mitochondria(M) are seen in Fig. 8. X33,

200

Fig. 9. Electron micrograph of the secreting cell of the prothoracic gland, one day after spining cocoon.

Abundant free-and polyribosomes are observed in the permuclear cytoplasm. X6, 600 Several lamellar bodies

and a deformed mitochondria are noted.

Fig. 10,11. Electron micrographs of the secreting cells of pharate pupal prothoracic gland.

Fig. 10, a large amount of RER and mitochondria are characteristically observed. Most of the mitochon-

dria are longitudinally distended and curved, and the matrix is showing high electron density. The small

areas of the cytoplasm surrounded by the curved mitochondria are lighter and contains only a few ribo-
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somes. Large cytoplasmic vesicles are observed in the cells of this stage. X11, 800
Fig. 11, pumerous RER cisternae are stacked in the perinuclear cytoplasm. Arrows indicate deformed

mitochondria. X11, 000
Fig. 12. A part of thec ell in the stage, just after pupation. Enlarged cytoplasmic vesicles (V) are increased
in number. Small and elongated mitochondria are distributed throughout the cytoplasm and the electron

density of the mitochondrial matrix is increased. X13, 300
Fig. 13. A part of prothoracic gland secreting cell at the stage of one day after pupation. Note highly

infolded nucleus with clumped chromatin and well-developed all organelles densely arranged in the cytoplasm.

X8, 900
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