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Abstract : In the present study, the histogenesis and fate of the tectum cartilage appearing
under the sagittal suture from day 16 of embryonic gestation to 15-day-old mice were examined
histochemically and immunohistochemically. Cartilage tissues were persistent as alcian
blue-positive cartilaginous aggregates under the posterior fontanel and sagittal suture from 17
days embryonic development until day 9 after birth. The size of these cartilage specimens reached
a maximum at 6 days old and disappeared by 10 days old accompanying sutural ossification.
Connective tissues, including the perichondrium of the tectum cartilages, and calvarial bone were
immunopositive for type I collagen, whereas the cartilage matrix was a typical hyaline cartilage
showing positive features for anti-type I collagen antibody during the degeneration of the
cartilage. The tectum cartilage at 6 days old was comprised of hypertrophic chondrocytes
showing immunoreactivity for type X collagen, and it was confirmed by BrdU-incorporation that
these hypertrophic cells had no mitotic capacity. Apoptotic cells were not detected in the
hypertrophic chondrocytes during the degenerating stage at 9 days old. TRAP (tartrate-resistant
acid phosphatase) -positive cells and macrophages showing resorption of cartilage matrix and
cellular debris were not observed in the degenerating tectum cartilage. Inmunoreactivity for MMP
-1 (matrix metalloproteinase), indicating the existence of collagenase, was visualized in the
cartilage matrix.

These results suggested that tectum cartilage retained features of hyaline cartilage, and its
disappearance may be induced by matrix degradation with collagenase.
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Preparation stained with alcian blue at 2 days old. Arrowhead indicates the tectorial cartilage
beneath the sagittal suture.

Preparation stained with alcian blue at 6 days old. Arrowheads show the cartilage isolated from
the continuation of the lambdoid suture.

Hematoxylin and eosin stained frontal section at day 17 of embryonic gestation. The cartilage
was deposited beneath the sagittal suture. The two sides of the parietal bone formation did not
reach in the center of the sagittal suture at this stage.

Hematoxylin and eosin stained frontal section at 8 days old. Formation of the right and left
parietal bone was seen within the fibrous sagittal suture. V-shaped cartilage which developed at
the hypertrophic stage was arranged beneath of the sagittal suture.

Immunohistochemical localization for type I collagen in the neonate. Positive immunoreactivity
was noted in the connective tissue surrounding the cartilage. There was immunoreactivity
detected in the cartilage.

Immunolocalization for type II collagen at 3 days old showing the cartilage matrix with intense
staining.
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Fig. 7. Immunolocalization for type X collagen at 8 days old. The collagen matrix showed intense
staining.

Fig. 8. DNA synthesis visualized by the BrdU method was seen in the same cells on the outer side of the
parietal bone at 1 day old. Arrows show BrdU positive cells.

Fig. 9. Immunodetection for macrophage at 9 days old. A few cells that localized in connective tissue
surrounding the cartilage showed positive reaction. Arrows indicate the macrophage positive
cells.

Fig. 10. TRAP staining for osteoclasts at 9 days old. The positive osteoclasts for TRAP staining were
localized in the sagittal suture portion and the surface of parietal bone. Arrows show TRAP
positive cells.

Fig. 11. Apoptotic cells recognized by the TUNEL method at 8 days old. The apoptotic- positive reaction
concentrated on the fibroblasts (arrowhead) at the center of sagittal suture.

Fig. 12. Immunolocalization for MMP-1 at 9 days old showing the cartilage matrix with intense
staining.
All preparations were from frontal sections.
Abbreviation
B : parietal bone, C : tectorial cartilage
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