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ELECTRON MICROSCOPIC STUDY OF THE SPILT
IRRADIATION EFFECTS ON THE RAT PAROTID DUCTAL CELLS

Sung Soo Kim, 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 split irradiation on the salivary ductal cells,
especially on the intercalated cells of the rat parotid glands, For this study, 24 Sprague-Dawley strain
rats were irradiated on the head and neck region with two equal split doses of 9 Gy for a 4 hours interval
by Co-60 teletherapy unit, Picker's model 4M 60. The conditions of irradiation were that field size, dose
rate, SSD and depth were 12 X 5em, 222 ¢Gy / min, 50cm and lem, respectively, The experimental animals
were sacrificed 1, 2, 3, 6, 12, hours and 1, 3, 7, days after the irradiation and the changes of the irradiated

mtercalated cells of the parotid glands were examined under light and electron microscope.
The results were as follows.

1. By the split irradiation, the degenerative changes of intercalated cells of the parotid glands appeared
at 3 hours after irradiation and the most severe cellular degeneration observed at 6 hours after irradiation,
The repair processes began from 12 hours after irradiation and have matured progressively.

2. Under electron microscope, loss of nuclear membrane, microvilli and secretory granules, derrangement
of chromosomes, degeneration of cytoplasm, atrophy or reduction of intracytoplasmic organelles were
observed in the intercalated ductal cells after split irradiation,

3. Under light microscope, detrangement of ductal cells, widening of cytoplasms and nuclei, hyperchro-

matism and proliferation of ductal cells were observed in intercalated ducts after split irradiation.
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EXPLANATION OF FIGURES

Light Microscopic Figures

Fig. 1. Photomicrograph shows irregularly atrophied nuleus and cytoplasm,
(1 hour after the irradiation, Toluidine blue stain, X 200)

Fig. 2. Photomicrograph shows heavily stained irregular nuleus. The amount of cytoplasm is more or
less increased, but the arrangement of the duct cells is become irregular,
(2 hours after the irradiation, Toluidine blue stain, X 200)

Fig. 3. Photomicrograph shows the enlarged, round and heavily stained nucleus, The cells are changed
to cuboidal shape due to increase of the amount of cytoplasm,
(3 hours after the irradiation, Toluidine blue stain, X 200)

Fig. 4. Photomicrograph shows the severely degenerated nucleus and cytoplasm, The ductal cells are
separated from the adjacent connective tissue,
(6 hours after the irradiation, Toluidine blue stain, X 200)

Fig. 5. Photomicrograph shows the variously sized nucleus distinguishable from the cytoplasm. Duct
cells are arranged to 1-2 layers with the association with the adjacent connective tissue,
(12 hours after the irradiation, Toluidine blue stain, X 200)

Fig. 6. Photomicrograph shows the simple layered tall columnar cells with centrally placed nucleus.
(1 davs after the irradiation, Toluidine blue stain, X 200)

Fig. 7. Photomicrograph shows the simple layered low columnar duct cells,
(3 days after the irradiation, Toluidine blue stain, X 200)

Fig. 8. Photomicrograph shows the almostly recovered duct cells.
(3 days after the irradiation, Toluidine blue stain, X 200)

Electromicroscopic Figures

tER: rough endoplasmic reticulum AUP: autophagosome
SG: secretory granule N: nucleus
D: desmosome . NM: nuclear membrane
H: heterochromatin MV microvilli
1S: intercellular space C: chromatin
M: mitochondria DB: dense body

fR: free ribosome

Fig. 9. Electron microscope shows the distinct nuclear membrane, and much microvilli at the apical plasma
membrane, Many free ribosomes and well-developed rough endoplasmic reticulum are observed
in the cytoplasm. The desmosomes are also finely observed.

(1 hours after the irradiation; X 12,000)



Fig.10.

Fig.11.

Fig.12.

Fig.13.

Fig.14.

Fig.15.

Fig.16.

Electron microscope shows partially indistinct nuclear membrane, The apical plasma membrane
has much microvilli, and various sizes of secretory granules are observed, Free tribosome and
the tonofilaments of the desmosomes are mildly decreased in number within the cytoplasm,

(2 hours after the irradiation; X 12,000)

Electron microscope shows the indistinct border between the nucleus and the cytoplasm, The
numbers of microvilli are markedly decreased, partially clumped and become to be vague. The
free ribosome and attached ribosomes are decreased, and the autophagosomes ate also observed
within the cytoplasm,

(3 hours after the irradiation: X 12,000)

Electron microscope shows the loss of nuclear membrane and diffusely distributed chromatin, Small
granular electron-dense bodies are scattered throughout the cytoplasm and the karyoplasm, Cy-
toplasmic organelles are difficult to be identified due to severe degeneration and the desmosomes
are also become structureless.

(6 hours after the irradiation: X 12,000)

Llectron microscope shows the partially regenerated nuclear membrane, The nuclear indentation
are observed with the heterochromatin lined along the periphery. Basally placed duct cell is de-
vitalzed, and degenerated substances surround the nucleus. The cell, placed toward the lumen,
is being regenerated with various sized mitochondtia, 2 few numbers of free ribosomes and im-
mature rough endoplasmic reticulum,

(12 houts after the irradiation: X 12,000)

Electron microscope shows generally observed nuclear membrane, Cytoplasmic free ribosomes
and rough endoplasmic reticulum ate increased, and the desmsomes are also increased and more
and more developed.

(1 days after the irradiation; X 12,000)

Electron microscope shows the distinctively regenerated nuclear membrane, The apical microvilli
are become to be projected, and electron-dense mitochondria are appeared peripheral to the nucleus.
(3 days after the irradiation; X 12,000)

Electron microscope shows well developed mictovilli and newly appeared secretory granules. In
the cytoplasm, the mitochondria with fine cristae and well-developed rough endoplasmic reticulum
are observed.

(7 days after the irradiation: X 12,000)
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