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— ABSTRACT —~

AN ELECTRON MICROSCOPIC STUDY OF THE IRRADIATION
EFFECTS ON THE RAT PAROTID INTERCALATED DUCT CELLS

Won Jai Choi, D.M.D., Sang Rae Lee, D.D.S., M.S.D., Ph.D.

Department of Dental Radiology, College of Dentistry,
Kyung Hee University.

This study was designed to investigate the effects of irradiation on the salivary ductal cells,
especially on the intercalated ductal cells of the rat parotid glands. For this study, 36 Sprague-
Dawley strain rats were irradiated on the head and neck region with absorbed dose of 15 Gy by
Co-60 teletherapy unit, Picker’s model 4M60. The conditions irradiated were that field size,
SSD, dose rate and depth were 12 x 5 cm, 50 cm, 222 Gy/min. and 1 cm. respectively.

The experimental animals were sacrificed 1,2,3,6,12 hours and 1,3,7 days after the irradia-
tion and the changes of the irradiated intercalated duct cells of the parotid glands were examined
under the light and electron microscope.

The results were as follows:

1. Under the light and electron microscope, the nucleus, mitochondria and secretory granules
showed severe changes in the early stage after irradiation and the most severe cellular de-
generations were observed 2 hours after irradiation, but the repair processes began from 6
hours after irradiation.

2. Under the electron microscope, loss of the nuclear membranes, derrangement of the chromo-
somes, swelling and destruction of the secretory granules, and widening of the intercellular
spaces were observed after irradiation.

3. Under the light microscope, atrophy and irregular proliferation of the ductal cells, cuboidal
metaplasia, hyperchromatism, and the construction or obstruction of the lumen were ob-

served after irradiation.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

EXPLANATION OF FIGURES

rER: rough endoplasmic reticulum
SG: secretory granule
D: desmosome
hc:  heterochromatin
ICS: intercellular space
M: mitochondria
fR: free ribosome
A: autophagosome
N: nucleus
G: Golgi body

Photomicrograph showing the flattened cells, similar to control group, forming the
salivary duct.

(1 hour after irradiation, Toluidine blue stain, x200)

Photomicrograph showing the hyperchromatic duct cell. The nuclei were clumpted,
and the cells were severely atrophied and heavily stained. The ductal lumen was dilated,
but showed irregular inner surface.

(3 hours after irradiation, Toluidine blue stain, x200)

Photomicrograph showing cuboidal metaplasia of the ductal cells. The nuclei were
lightly stained, and the lumen was constructed or obstructed due to the proliferation
of the ductal tissues.

(6 hours after irradiation, Toluidine blue stain, x200)

Photomicrograph showing hyperchromatism of nuclei. The arrangement of cells became
more irregular.

(12 hours after irradiation, Toluidine blue stain, x200)

Photomicrograph showing lightly stained cytoplasm, decreased in volume. The duct
was composed of well arranged low cuboidal cells.

(1 day after irradiation, Toluidine blue stain, x200)

Photomicrograph showing more decreased volume of the cytoplasm. The cell shapes
were flat or low cuboidal.

(7 days after irradiation, Toluidine blue stain, x200)

Electron microscopic view showing the duct cell 1 hour after irradiation. The nuclear
membranes were partly lost. The mitochondria also losed the cristae and were swollen.
A number of secretory granules of low electron density were observed at the apical

cytoplasm,
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Electron microscopic view showing the duct cell 2 hours after irradiation. The electron
density was homogeneously increased within the cell due to the severe degeneration
of the nucleus and cytoplasmic organelles.

Electron microscopic view showing the duct cell 3 hours after irradiation. A few
mitochondria were appeared within the cytoplasm. In the cyotplasm, a large and
irregular membrane-bound vesicle was observed, which was considered to autophago-
some.

Electron microscopic view showing the duct cell 6 hours after irradiation. The nuclear
membrane showed severe indentation, and partial regenerating appearance, Numbers
of mitochondria and well developed Golgi zone were observed within the abundant
cytoplasm.

Electron microscopic view showing the duct cell 12 hours after irradiation. The re-
generated nuclear membrane showed clear definition. The rER was well developed
throughout the cytoplasm, and the secretory granules were increased in number within
the apical cytoplasm. The intercellular space was also nallowed, and the desmosomes
were finely observed, too.

Electron microscopic view showing the duct cell 1 day after irradiation. Well developed
rER and Golgi profiles and increased electron-dense secretory granules were observed
within the cytoplasm.

Electron microscopic view showing the duct cell 3 days after irradiation. Well de-
veloped rER, mitochondrial cristae, desmosomes were observed, and membrane-bound
secretory granules were very increased.

Electron microscopic view showing the duct cell 7 days after irradiation. The hetero-
chromatin was clumped, and located peripheral to the nucleus. Increased secretory

granules and free ribosomes were also well observed.
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