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Abstract : The formation of aperiodic microfibrils perpendicular to the basal lamina of a mouse
tooth germ and its nature were observed by light and electron microscopy. In addition, some histo-
chemical examination of mucopolysaccharide and enzyme digestion were also carried out using the
tooth germ of one-day-old mouse. In the dental bud stage of a 10 to 14—day-old mouse embryo, the
basal lamina has been clearly formed, however aperiodic microfibrils and collagen fibers can not be
observed. In the 16-day-old mouse embryo, a few formative aperiodic microfibrils were first
observed in association with the basal lamina. In the epithelial-mesenchymal junction of the 1§~day
~old mouse embryo, fine collagenous fibrils appeared in addition to aperiodic microfibrils. A large
number of aperiodic microfibrils which seemed to derive from the lamina rara interna were observed
in the tooth germ of 20—day-old mouse embryo. Furthermore, in the predentine formative zone
of the tooth germ of the one—day-old mouse, aperiodic microfibrils were well-developed, and
distributed among the processes of the preameloblast. In the mineralization zone of the dentine
matrix the aperiodic microfibrils were still present at the invaginated portion of the preameloblasts,
but they had disappeared as a secretion of enamel matrix in the tooth germ of 2-day—old mouse.

The histochemical examination indicated that the aperiodic microfibrils were positive for RR and
PAM staining, but they were negative for PAM staining after treatment by hyaluronidase or neu-
raminidase. Also, aperiodic microfibrils were resistant to collagenase, pepsin and trypsin after
hyaluronidase and/or neuraminidase treatment. These results indicate that the aperiodic microfibrils

include hyaluronic acid and sialic acid. From these results, it was indicated that the aperiodic

microfibrils were more similar to basal lamina than to collagen fibers.
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Explanation of Figures

Fig. 1a-b. Light micrographs showing the dental lamina and dental bud from 10 (1a), 12(1b),

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig.10.

Fig.11.

Fig.12.

Fig.13.

Fig. 14.

Fig. 15.

14 (1¢) and 16-day (1d) tooth germ in the mouse mebryo. 1a, X210 1b, x170 1lec,
x150 1d, x170

Electron micrograph demonstrating epithelial-mesenchymal junction of the 16-day tooth
germ : a few of aperiodic microfibrils (MF) are observed firstly in associated with basal
lamina (BL). PP : preodontoblast processes, IE : inner enamel epithelium, FF : fine
fibrils x11, 600

The tooth germ of ]8—day-old mouse embryo. Electron micrograph showing basal lamina
(BL) and fine collagenous fibrils (CN) appeared among the fine fibrils, but the definite
collagen fibers did not seen in this stage. IE; inner enamle epithelium X24,300 Inset:
light micrograph. %170

The tooth germ of 2(0-day-old mouse embryo. Electron micrograph demonstrating many
developing aperiodic microfibrils (MF) derive from lamina rara interna. IE : inner enamel
epithelium, BL : basal lamina x14,100 Inset :light micrograph. x210

The tooth germ of the one-day-old mouse. Aperiodic microfibrils (MF) are most develop-
ing in predentine area of this stage. Also, note the numerous collagen fibers (CF) and
the matrix vesicles (MV). BL : basal lamina, PA : preameloblast x22,800 Inset:light
micrograph. %210 -
Electron micrograph showing nearer the cuspal side than in Fig. 5. In these area basal

lamina disappears, and the aperiodic microfibrils (MF) condense into invaginal portion of
the preameloblasts (PA). MYV : matrix vesicles, CF : collagen fibers x14, 600

Electron micrograph showing a portion of initiating mineralization of the dentine (D).
In this area the aperiodic microfibrils (MF) are stll in existance among the' processes of
ameloblasts (AB). SM : stippled material %22, 100

Electron micrograph of predentine area (PD) stained with PAM for 4) min at 60°C.
Silver deopsition is intensive on the collagen fibers, basal lamina (BL) and aperiodic mi-
crofibrils. PA : preameloblast, OB : odontoblast x5, 600

Electron micrograph of RR stain in a portion of epithelial-mesenchymal junction of ‘the
16—day tooth germ. Note the distribution of PR positive granules, giving the stellate
appearance. PA : preameloblast, PP : preodontoblast processes, BL : basal lamina x22, 300

Electron micrograph of RR stain in formative area of predentine of the one~day-old mouse.
Counter staining is not performed. Many RR positive granules deposit upon the band of
collagen fibers (CF), and a few granules disparse on aperiodic microfibrils (MF). PA:
preameloblast %17, 600

Light micrograph showing silver impregnation with Bielschowsky—Gomori method. Counter
staining was used to hematoxylin. Note that the more stained basement membrane and
aperiodic microfibrils. PD : predentine, PA : preameloblast, OB : odontoblast %750

Electron micrograph demonstrating collagen fibers (CF) stained with phosphotungstic
acid. Clearly lattice-like Patterns are seen at collagen fibers, however aperiodic micro-
fibrils (MF) are not. PA : preameloblast, BL : basal lamina %14, 200

PAM staining after hyaluronidase treatment for 4 hrs at 37°C. The basal lamina (BL)
and aperiodic microfibrils (MF) are unstained and also silver deposition of collagen fibers
(CF) decrease compared with Fig. 8. PA : preameloblast x12,700

PAM staining after neuraminidase treatment for 5 hrs at 37°C. Although silver particles
can be seen upon the basal lamina (BL) and collagen fibers (CF), its number are less than
PAM staining only. Aperiodic microfibrils (MF) are unstained with PAM. OB : odonto- .
blast, PA : preameloblast X8, 700

Electron micrograph indicating predentine formative area digested by collagenase after
hyaluronidase and neuraminidase treatment for 5 hrs at 37°C. Collagen fibers are com-
pletely digested, but basal lamina (BL) and aperiodic microfibrils (MF) remain intactly.
PA : preameloblast, OB : odontoblast %15, 400



