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Table 1. Radiation-induced changes on the ena-
mel surface of the mandibular 1st molar
of the rats.

Roughness Enamel hypoplasia Crack

Control
group

2 weeks - - -
4 weeks - - -
6 weeks - - -
2 weeks ++
4 weeks
6 weeks
2 weeks
4 weeks
6 weeks

Group 1

4+ +

++ +

4 e+

Group 2
++ +++

++ 4t

2 weeks|| ++++

4 weeks
6 weeks
2 weeks - + -
4 weeks| +
6 weeks + + +

Group 3

4+t

+++

Group 4

2 weeks - - -
4 weeks - - -

Group 5

* - 1 no changes
+ :mild, ++ : moderate, +++ : severe, ++++ ! severest
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R st dA HA UeH Rte) 252
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-ABSTRACT-

A SEM STUDY OF RADIATION EFFECTS ON
THE RAT MOLAR ENAMEL FORMATION

Kyung-Ho Lee, Tae-Won Park

Department of Oral and Maxillofacial Radiology, Graduate School, Seoul National University

The purpose of this study was to investigate the effects of radiation on the formation of rat molar enamel at the
developmental stage.

The experimental animals were divided into five groups and were irradiated single dose of 3%cGy ; 1st group on
14th day of gestation, 2nd group on 19th day of gestation, 3rd group on 3 days after birth, 4th group on 8 days after
birth, 5th group on 28 days after birth. The control and 1, 2, 3, and 4th experimental groups were sacrificed on 2,
4, and 6 weeks and the 5th groups were sacrificed on 1 day and 2 weeks after irradiation.

Distal 1/2 and occlusal 1/3 enamel surface of lingual side of lingual cusp, and fractured surface of lingual side of
lingual cusp in a longitudinal direction of the mandibular first molar were examined using scanning electron
microscope.

The following results were obtained.

1. The roughness of enamel surface and enamel hypoplasia were increased in a sequence of 4th, Ist, 2nd, and 3rd
experimental group, and the enamel cracks were increased in the 1st and 2nd experimental group.

2. The pattern of enamel hypoplasia had a network form on the Ist and 2nd experimental group, and appeared a linear
shape on the 3rd experimental group, and then the crator-like enamel defects were observed in all experimental
groups (especially 1st and 2nd experimental group) except 5Sth.

3. Dentinoenamel junction showed the clear-cut and straight appearance except 5th experimental group.

4. There was no significant difference between 5th experimental and control group.

Key words : Enamel formation, Developmental stage. Irradiation. Scanning Electron Microscopy
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EXPLANATION OF FIGURES

Control Group. SEM micrograph on the enamel surface on 4 weeks after birth. The enamel
surface is smooth and intact (X 5,000).

Experimental Group 1, SEM micrograph on the enamel surface on 4 weeks after birth. Hypo-
plastic enamel shows a reticular appearance with multiple short lines (X 5,000).
Experimental Group 2, SEM micrograph on the enamel surface on 4 weeks after birth. Enamel
was partially broken and the fragment is detached from the enamel surface (X 5,000).
Experimental Group 3, SEM micrograph on the enamel surface on 4 weeks after birth. Multiple
cracks are observed radiated from deep glen-like defects (X 5,000).

Experimental Group 4, SEM micrograph on the enamel surface on 4 weeks after birth. Micro-
cracks are observed around the hypoplastic area (X 5,000).

Experimental Group 5, SEM micrograph on the enamel surface on 4 weeks after birth. The en-
amel surface is smooth with the exception of deep crack (X 5,000).

Control Group, SEM micrograph on the enamel surface on 6 weeks after birth. The number of
microcracks is increased when compared to control group. 4 weeks after birth (X 5,000).
Experimental Group 1, SEM micrograph on the enamel surface on 6 weeks after birth.
Hypoplastic enamel shows a coarse reticular appearance (X 5,000).

Experimental Group 2, SEM micrograph on the enamel surface on 6 weeks after birth.
Hypoplastic enamel shows a fine reticular appearance (X 5,000).

Experimental Group 3. SEM micrograph on the enamel surface on 6 weeks after birth. Enamel
hypoplasia is severer than other groups and the enamel defects shows a linear shape (X
5,000).

Experimental Group 4, SEM micrograph on the enamel surface on 6 weeks after birth. The
enamel surface is smooth and enamel hypoplasia is scarcely found (X 5,000).

Experimental Group 5, SEM micrograph on the enamel surface on 6 weeks after birth.
Hypoplastic enamel or crater like enamel defects are scarecely found, and the enamel surface
is smooth. But, some microcracks are found (X 5,000).

Control Group, SEM micrograph on the fractured surface on 2 weeks after birth. Enamel rods
shows parallel arrangement. Dentinoenamel junction dosen’t show the diffinitive outline (X

1.000).

Control Group, SEM micrograph on the fractured surface on 4 weeks after birth. The thickness
of enamel rod increases (X 1,000).
Experimental Group 2, SEM micrograph on the fractured surface on 2 weeks after birth. Denti-

noenamel junction is distinct and straight (X 5,000).

Experimental Group 1, SEM micrograph on the fractured surface on 4 weeks after birth. Irregular

dentinoenamel junction is distinct (X 5.000).

Experimental Group 5, SEM micrograph on the fractured surface on 4 weeks after birth.
Compared with control group, there is no difference (X 1.000).

Experimental Group 3, SEM micrograph on the fractured surface on 6 weeks after birth.
Arrangement of enamel rod is wavy. Dentinoenamel junction is straight and distinct (X 1,000).
Experimental Group 4, SEM micrograph on the fractured surface on 6 weeks after birth.
Arrangement of enamel rod is wavy. Dentinoenamel junction is straight and distinct. Enamel
shows a detached appearance from dentin (X 5,000).
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