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The Effects of Irradiation and Calcium-deficient Diet on the Expression of
Interleukin-1 during Tooth Formation of Rat Molar
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ABSTRACT

Purpose : To elucidate the effects of the irradiation and calcium-deficient diet on expression of interleukin (IL)-1
during tooth formation of rat molar

Materials and Methods : The pregnant three-week-o0ld Spague-Dawley rats were used for the study. The control
group was non-irradiation/normal diet group, and the experimental groups were irradiation/normal diet group and
irradiation/calcium-deficient diet group. The abdomen of the rats on the 9th day of pregnancy were irradiated with
single dose of 350 cGy. The rat pups were sacrificed on the 14th day after delivery and the maxillae tooth germs
were taken. The specimen were prepared to make sections for light microscopy, and some of tissue sections were
stained immunohistochemically with anti-IL-1 antibody.

Results : In the irradiation/normal diet group, dental follicle showed fewer blood vessels, mononuclear cells, and
fusions of mononuclear cells than in non-irradiation/normal diet group. Alveolar bone showed a few osteoblasts and
osteoclasts. Periodontal ligament showed collagen fibers and fibroblasts with irregularity. Weak immunoreactivity
for IL-1 was shown in dental follicle, alveolar bone, and periodontal ligament. In the irradiation/calcium-deficient
diet group, dental follicle showed sparse cellularity. Alveolar bone showed diminished number of osteoblasts.
Periodontal ligament showed irregular collagen fibers and atrophy of cementoblasts and fibroblasts. No immunore-
activity for IL-1 was shown in dental follicle, alveolar bone, and periodontal ligament.

Conclusion : Irradiation and calcium-deficient diet seems to cause disturbance of the expression of interleukin-1
during tooth formation of rat molar. (Korean J Oral Maxillofac Radiol 2000 ; 30 : 159-168)
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Explanation of Figures

Fig. 1. A microphotograph of the dental follicle of the developing tooth bud in the non-irradiation/normal diet group. There are a lot of
blood vessels, mononuclear cells and fusion of mononuclear cells. (toluidin blue staining, original magnification X 400)

Fig. 2. A microphotograph of the alveolar bone adjacent to the dental follicle in the non-irradiation/normal diet group. There are a lot of
osteoblasts and osteoclasts on the surface of alveolar bone adjacent to the dental follicle. (toluidin blue staining, original magnification X
400)

Fig. 3. A microphotograph of the periodontal ligament of the developing tooth bud in the non-irradiation/normal diet group. A lot of
cementoblast and fibroblasts show adjacent to the surface of developing root dentin and fibroblasts secret processes to the surface of
cementum. (toluidin blue staining, original magnification X 400)

Fig. 4. A immunohistochemical micrograph of the crown region of the developing tooth bud in the non-irradiation/normal diet group. The
dental follicle and surface of alveolar bone adjacent to the dental follicle show strong immunoreactivity. (anti-IL-1, original magnification
X 100)

Fig. 5. A immunohistochemical micrograph of the root region of the developing tooth bud in the non-irradiation/normal diet group.
Moderate immunoreactivity is shown in periodontal ligament. (anti-IL-1, original magnification X 100)

Fig. 6. A microphotograph of the dental follicle of the developing tooth bud in the irradiation/normal diet group. The number of the blood
vessels, mononuclear cells and fusion of mononuclear cells are decreased. (toluidin blue staining, original magnification x 400)

Fig. 7. A microphotograph of the alveolar bone adjacent to the dental follicle in the irradiation/normal diet group. The number of
osteoclast and osteoblast are decreased. (toluidin blue staining, original magnification X 400)

Fig. 8. A microphotograph of the periodontal ligament of the developing tooth bud in the irradiation/normal diet group. The number of
fibroblast and cementoblast are decreased and fibroblasts show irregular arrangement. (toluidin blue staining, original magnification X
400)

Fig. 9. A immunohistochemical micrograph of the crown region of the developing tooth bud in the irradiation/normal diet group. The
dental follicle and surface of alveolar bone adjacent to the dental follicle show weak immunoreactivity. (anti-IL-1, original magnification
X 100)

Fig. 10. A immunohistochemical micrograph of root region of the developing tooth bud in the irradiation/normal diet group. Weak
immunoreactivity is shown in periodontal ligament. (anti-IL-1, original magnification X 100)

Fig. 11. A microphotograph of the dental follicle of the developing tooth bud in the irradiation/calcium-deficient diet group. The number
of the blood vessels, mononuclear cells and fusion of mononuclear cells are rare. (toluidin blue staining, original magnification X 400)

Fig. 12. A microphotograph of the alveolar bone adjacent to the dental follicle in the irradiation/calcium-deficient diet group. The number
of osteoclast and osteoblast are rare, and newly formed bones are also rare. (toluidin blue staining, original magnification X 200)

Fig. 13. A microphotograph of the periodontal ligament of the developing tooth bud in the irradiation/calcium-deficient diet group.
Atrophy of cementoblast and fibroblast show around dentin surface and collagen fibers are fine and irregular. (toluidin blue staining,
original magnification X 400)

Fig. 14. A immunohistochemical micrograph of the crown region of the developing tooth bud in the irradiation/calcium-deficient diet
group. The dental follicle and alveolar bone show no immunoreactivity. (anti-IL-1, original magnification % 100)

Fig. 15. A immunohistochemical micrograph of the root region of the developing tooth bud in the irradiation/calcium-deficient diet group.
Periodontal ligament shows no immunoreactivity. (anti-IL-1, original magnification X 100)
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