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—ABSTRACT -

EFFECTS OF THE SINGLE AND FRACTIONATED IRRADIATION
ON THE MICROVASCULATURE OF THE RAT SUBMANDIBULAR GLAND

Seok-Ho Kim - Karp-Shik Choi

Department of Dental Radiology College of Dentistry, Kyungpook National University

The purpose of the study was to investigate the effects of the single and fractionated irradiation on the microvascular
structure of the submandibular gland in rats. For this study, 90 Sprague-Dawley strain rats were irradiated to their
neck region with equal split doses of 9Gy for a 4 hours interval and 15Gy single dose by 6MV X-irradiation and
sacrificed on the 1st, 3rd, 7th, 14th and 27th day after irradiation.

The author observed histological changes at Hematoxylin and Eosin staining and PAS staining under a light micros-
cope, and also observed distribution and structural changes of the microvasculature in rat submandibular gland using
a scanning electron microscope by forming vascular resin casting.

The results were as follows -

1. In the light microscopic examination, the microvasculature was slightly dilated and decreased in number on the
1st day after irradiation, and increase in number of microvasculature was observed on the 3rd day after irradiation.
And then distribution of microvasculature was markedly increased on the 7th day after iradiation, but decreased
on th 14th day after irradiation again. Such changes were greater in the single irradiated group than in the fractionated
irradiated group.

2. The reaction to PAS staining on glandular cell was decreased on the 1st and the 3rd day after irradiation, and
recovered on the 7th day after irradiation. The reaction was decreased on the 14th day after irradiation again,
and recovered on the 28th day after irradiation. Changes were more apparent in the single irradiated group.

3. In the scanning electron microscopic examination, early changes of microvasculature were decreased capillary density,
dilation of conduits and meandering, Increased capillary dentsity or anastomosis due to vascular reproduction and
smooth curved running were observed on the 7th and 14th day after irradiation. Decreased capillary and smooth
running tendency were observed on the 28th day after irradiation again. Such changes were greater in the single

irradiated group than in the fractionated irradiated group.
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Explanation of Figures

. Photomicrograph shows acinar cells, ducts and many small vessels within intact interstitium. (Cont-

rol, H-E stain, X400)

. Photomicrograph shows decreased capillary density. (1 day after single irradiation, H-E stain,

X400)

. Photomicrograph shows increased capillary density around ducts. (3 day after single irradiation,

H-E stain, X400).

. Photomicrograph shows markedly increased capillary density. (7 day after single iradiation, H-

E stain, X400)

. Photomicrograph shows decreased capillary density. (14 day after single iradiation, H-E stain,

X400)

. Photomicrograph shows similar appearance to Fig. 5. (28 day after single iradiation, H-E stain,

X400)

. Same as Fig. 1.(Control, H-E stain, X400)
. Photomicrograph shows similar capilary density to control. (1 day after fractionated iradiation,

H-E stain, X400)

. Photomicrograph shows localized vascular difatation. (3 day after fractionated iradiation, H-E

stain, X400)

. Photomicrograph shows increased capillary density. (7 day after fractionated irradiation, H-E

stain, X400)

Photomicrograph show slightly decreased capillary density again. (14 day after fractionated
iradiation, H-E stain, X400)

Photomicrograph shows similar appearance to Fig. 11. (28 days after fractionated irradiation,
H-E stain, X400)

Photomicrograph shows strong positive reaction in mucous acinar cells. (Control, PAS stain,
X400)

Photomicrograph shows decreased positive reaction slightly. (1 day after single irradiation, PAS
stain, X400)

Photomicrograph shows decreased positive reaction apparently. (3 day after single irradiation,
PAS stain, X400)

Photomicrograph shows increased positive reaction. (7 day after single irradiation, PAS stain,
X400)

Photomicrograph shows decreased positive reaction again. (14 day after single irradiation,
PAS stain, X400)

Photomicrograph shows increased positive reaction as Fig. 16. (28 day after single irradiation,
PAS stain, X400)

Same as Fig. 13. (Control, PAS stain, X400)

Photomicrograph shows decreased positive reaction slightly. (1 day after fractionated iraadiation,
PAS stain, X400)
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36.

37.

38.

39.

40.

41.

Photomicrograph shows decreased positive reaction apparently. (3 day after fractionated irra-
diation, PAS stain, X400)

Photomicrograph shows increased positive reaction, but less reactive than control. (7 day
after fractionated irradiation, PAS stain, X400)

Photomicrograph shows decreased positive reaction again. (14 day after fractionated irradiation,
PAS stain, X400)

Photomicrograph shows slightly increased positive reaction. (28 day after fractionated irradiation,
PAS stain, X400)

Scanning electron micrograph shows regularly arranged, plexiform pattermn of the microvascula-
ture. (Control, X400)

Scanning electron micrograph shows decreased capillary density. (1 day after single irradiation,
X400)

Scanning electron micrograph shows slightly increased capillary density and smoothly curved
vasculature. (3 day after single irradiation, X400)

Scanning electron micrograph shows increased capillary density and tortuous vascular arrange-
ment. (7 day after single iradiation, X400)

Scanning electron micrograph shows decreased capiflary density and smoothly curved vascula-
ture. (14 day after single irradiation, X400)

Scanning electron micrograph shows slightly decreased capillary density and decreased vascu-
lar curvature. (28 days after single irradation, X400)

Same as Fig. 25. (Control, X400)

Scanning electron micrograph shows simifar capillary density to control, but increased vascular
curvature. (1 day after fractionated irradiation, X400)

Scanning electron micrograph shows slightly increased capillary dentsity and smoothly curved
vasculature. (3 day after fractionated irradiation, X400)

Scanning electron micrograph shows increased capillary density and smoothly curved vascula-
ture. (7 day after fractionated irradiation, X400)

Scanning electron micrograph shows decreased capillary density and smoothly curved vascula-
ture. (14 day after fractionated irradiation, X400)

Scanning electron micrograph shows similar capillary density and vascular curvature to Fig.
35. (28 day after fractionated irradiation, X400)

Scanning electron micrograph shows plexiform pattern of the microvasculature with smooth
luminal surface. (Control, X1,000)

Scanning electron micrograph shows localized vascular dilatation and discontinuity. (1 day
after single irradiation, X1,000)

Scanning electron micrograph shows vascular dilatation constantly and discontinuity. (3 day
after single irradiation, X1,000)

Scanning electron micrograph shows decreased vascular diameter with coarse fuminal surface.
(7 day after single irradiationn, X1,000)

Scanning electron micrograph shows vascular dilatation with smooth luminal surface and decrea-
sed discontinuity. (14 day after single irradiation, X1,000)
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42.

43.
44,

45,

46.

47.

48.

Scanning electron micrograph shows vascular dilatation and localized discontinuity. (28 day
after irradiation, X1,000)

Same as Fig. 37. (Control, X1,000)

Scanning electron micrograph shows localized vascular dilatation apparently. (1 day after fractio-
nted irradiation, X1,000)

Scanning electron micrograph shows decreased vascular diatation with coarse luminal surface
and localized discontinuity. (3 day after fractionated irradiation, X1,000)

Scanning electron micrograph shows increased anastomosis with smooth luminal surface. (7
day after fractionated irradiation, X1,000)

Scanning electron micrograph shows decreased vascular diatation with coarse luminal surface.
(14 day after fractionated irradiation, X1,000)

Scanning electron micrograph shows similar appearance to Fig. 47, but decreased luminal
coarseness. (28 day after fractionated iradiation, X1,000)
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