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Objectives

The proper development of the facial structures relies upon a sequence of tightly
regulated signaling interactions between the ectoderm and mesoderm involving the
participation of several families of signaling molecules. Among these, bone
morphogenetic proteins (BMPs) have been suggested to be a key signal that regulates
the development of the mandible and the initiation and morphogenesis of the teeth. The
aim of this study was to examine the artificial development of the mandibular
structures and to examine the role of BMPs on tooth morphogenesis and differentiation

using an organ culture system.

Materials and Methods
The tooth germs from Ed 11.5, 13.5 mice were dissected, and transplanted into the

diastema of the mandible primordia. The mandibles containing the transplanted tooth
germs were cultured in vitro. During this period, beads soaked with BMP4 were
implanted around the transplanted tooth germs. In addition, a diastema block containing

the transplanted tooth germ was dissected, then transferred to an adult mouse kidney.



After the organ culture, the developing mandibular explant was removed from the
kidney and prepared for the tissue specimens. Odontogeneis of the transplanted tooth

germs was examined after Hematoxylin—eosin, Masson—-trichrome staining.

Results

Proliferation and differentiation of the tooth germs cultured in the diastema was
observed. In the BMP4-treated tooth germs, the formation of the first and second
molars was noted. The crown of the developing tooth showed the formation of a mature

cusp with the deposition of enamel and dentin matrix.

In conclusion, it was confirmed that BMP4 is involved in the formation of a dental
crown and the differentiation of ameloblasts and odontoblasts of the molar tooth during

the development of the transplanted tooth germs.

Key Words: BMP4, organ culture, tooth germ transplantation, diastema, mandible

primordia
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Explanation of figures

Figure 1. (A) Ed 13.5 tooth germs, which was dissected from the mandibular
prominence. (B) Embryonic mandible, which had the transplanted tooth germ in the

diastema. An arrow indicates the transplanted tooth germ.

Figure 2. Cultured diastema area, which had the transplanted tooth germ. The
formation of the supporting structures and the development of the tooth was
observed. (A: Ed11.5 tooth germ, Hematoxylin-eosin, x40, B: E13.5 tooth germ,

Hematoxylin—eosin stain, x40).

Figure 3. The Ed 11.5 tooth germs cultured with the BMP4-soaked beads. The
transplanted tooth germ showed development to the bell stage (A:

Hematoxylin—eosin, x40, B: Masson—-trichrome, x100).

Figure 4. The Ed 13.5 tooth germs cultured with BMP4-soaked beads. The first
and second molars originated from the transplanted tooth germs And the
developing tooth showed mature cusp development with the formation of the

enamel and dentin matrix (A. Hematoxylin—eosin, x40, B. Masson-trichrome, x100).



