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-ABSTRACT-

CHANGES IN THE SHAPE AND ULTRASTRUCTURE OF THE ARTICULAR DISC
OF THE RAT MANDIBULAR JOINT WITH AGING

*Hye—-Kyung Suh, D.D.S,, M.S.D., *Hee~-Moon Kyung, D.D.S, M.S.D., Ph.D.,
+Jae-Hyun Sung, D.D.S., M.S.D., Ph.D., *»» Yong-Chul Bae, D.D.S., M.S.D., Ph.D.

Department of *Orthodontics & **QOral Anatomy, Kyungpook National University

The purpose of this study was to investigate changes in the shape and ultrastructure of the articular disc
of the rat mandibular joint with aging. Mechanical stress applied to the articular disc changes during
neonatal, suckling, juvenile, adult and senile stages. Mandibular joints of 6 groups of rats(1-, 7-, 17—, 27-,
55-day and over-1l-year groups) were removed en bloc and processed for light and electro microscopic
study.

The changes in the shape of articular disc were examined by light microscope in each group. Structural
and ultrastructural changes in the articular disc were examined by light and electron microscope in each
group.

The results were as follows

In the 1-day and 7-day groups, the articular disc was long and slender in shape and the articular disc
was not fitted with the shape of the mandibular fossa and condyle. However, after that time, the anterior
and posterior portions of the articular disc were more bulged and the middle portion was shorter and
biconcave. Thus the articular disc was well fitted with the shape of the mandibular fossa and condyle.

The cell density decreased with aging. In the 1-day and 7-day groups, the Golgi apparatus, rough
endoplasmic reticulum and free ribosome, which are involved in the synthesis of intracellular and
extracellular matrix, were developed. In the 17-day, 27-day and 55-day groups, not only the cell organelles
involved in the synthesis of the intracellular and extracellular matrix but also the cell organelles involved
in the remodeling of the extracellular matrix(i.e., finger-like cell process, lysosome and mitochondria)were
well developed. With advancing age, intracytoplasmic microfilaments were more accumulated and condroid
cells increased. In the over-1-year group, the majority of cells of the articular disc were chondroid cells.
The majority of cytoplasmic compartment were filled with intracytoplasmic microfilaments and cell
organelles were not developed. Therefore, metabolic activities of the cell was markedly reduced and cells
contained structures enduring mechanical stress, and cells which were in the process of degeneration were
observed occasionally.

KOREA J. ORTHOD 1994 ; 24(2) : 331-348.

Key words : Articular Disc of TMJ, Growth, Ultrastructure.
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EXPLANATION OF FIGURES

Fig. 1. Sagittal section of the articular disc of the mandibular joint of 1-day-old rat. The articular disc
generally appears long and slender in shape. A : anterior portion of the articular disc, P:
posterior portion of the articular disc, MF : mandibular fossa, MC : mandibular condyle, H-E
stain, %40,

Fig. 2. Saggittal section of the articular disc of 7-day-old rat. The general shape of the articular disc
is similar to that of the 1-day-old rat. A : anterior portion of the articular disc, P : posterior
portion of the articular disc, MF : mandibular fossa, MC : mandibular condyte, H-E stain, X40.

Fig. 3. Sagittal section of the articular disc of 17-day-old rat. The anterior and posterior portions of
the articular disc is slightly bulged and the middle portion is slightly indented. A : anterior
portion of the articular disc, P : posterior portion of the articular disc, MF : mandibular fossa,
MC : mandibular condyle, AC : articular capsule, H-E stain, x40.

Fig. 4. Sagittal section of the articular disc of 27-day-old rat. The anterior and posterior portions of
the articular disc are more prominent and middle portion of the articular disc is more indented
than those of the 16—-day-old rat. A : anterior portion of the articular disc, P : posterior portion
of the articular disc, MF : mandibular fossa, MC : mandibular condyle, H-E stain, X20.

Fig. 5. Sagittal section of the articular disc of over-1~year-old rat. The gen eral shape of the articular
disc is similar to that of the 55-day-old rat. Note the thin cartilage layer of mandibular
condyle(MC) and mandibular fossa(MF). A : anterior portion of the articular disc, P : posterior
portion of the articular disc, H-E stain, x40.

Fig. 6. Overview of the posterior portion of the articular disc of 1-day-old rat. The cell density is very
high and the majority of cells are flattened and elongated in shape. Note a few collagen fibers
in the extracecellular matrix. N : nucleus, RER : rough endoplasmic reticulum, scale bar : 3.79
um, X 5800.

Fig. 7. Fibroblast in the posterior portion of the articular disc of 1~day-old rat. Golgi apparatus(GA)
and rough endoplasmic reticulum(RER) are developed. Note many intracytoplasmic
vacuoles(V). N : nucleus, M : mitochondria, 4 : free ribosome, scale bar : 0.79xm, X 28,000,

Fig. 8. Overview of the posterior portion of the articular disc of 7-day~old rat. The cell density is
relatively low, compared with the 1-day-old rat and the majority of cells are polygonal in
shape, compared with Fig. 6. scale bar : 4.4um, X5000.

Fig. 9. Posterior portion of the articular disc of 17-day-old rat. Finger-like cell processes( 4 ) are
well developed. N:nucleus, M : mitochondria, scale bar : 2.2um, X10,000.
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Fig. 10. Fibroblast-like cell in the posterior of the articular disc of 27-day-old rat. Note the well de-
veloped mitochondria(M) and micropinocytotic vesicles( 4 ) along the cell membrane.
N:nucleus, scale bar:1.33um, X 16,600,

Fig. 11. Chondroid cell of the articular disc of 27-day-old rat. Cell is lined with thin filamemtous ma-
teriall % ) and many parts of cytoplasmic compartment are filled with intracytoplasmic
filaments(F). GA:Golgi apparatus, M:mitochondria, scale bar:1.64m, X 13,000.

Fig. 12. Fibroblast-like cell in the posterior portion of the articular disc of 55-day-old rat. Micropi-
nocytotic vesicles( 4 ) are well developed, which look like honey-comb. F:intracytoplasmic

Fig. 13. Fibroblast-like cells lining the articular disc of 55-day-old rat. Cell is flattened and elongated
in shape and the ratio of the nucleus to cytoplasm(N/C ratio) is high and micropinocytotic
vesicles are not developed and cytoplasm contains a few organelles. «: free ribosome,
N:nucleus, scale bar:1.69xm, X 13,000.

Fig. 14. Posterior portion of the articular disc of 55-day-old rat. Two cells are enveloped with the
same extracellular filamentaous material,and intracytoplasmic filaments(F) and micropinocytic
vesicles( 4 ) along the cell membrane are well developed. N:nucleus, RER:rough
endoplasmic reticulum, scale bar:2.65um, x8300.

Fig. 15. Posterior portion of the articular disc over-1-year-old rat. The surface of the articular disc

is surrounded with electron- dense amorphous material( 4« ). Note the tightly packed
collagen bundles. JC:joint cavity, CB:collagen bundle, scale bar:2.2um, x10,000.

Fig.16. Chondroid cells of the articular disc of over-1-year—old rat. The majority of cytoplasmic
compartment are filled with intracytoplasmic fiIaments(F),rhioropinooytotic vesicles are not so
developed as those of the 27-day-old rat, compared with Fig.11., Villus-like projections are
seen at the surface of the cells.N:nucleus, L:lipid droplet, €:nucleus fibrous lamina, scale
bar:1.33um, x16,600.
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