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FORMATION OF EXTRACELLULAR MATRIX COMPONENTS DURING
DEVELOPMENT AND REPAIR OF PERFORATION OF
THE RAT DENTIN AND PULP

Byung-Wooh Kim, D. M. D., M. S. D., Byung-Soon Min, D.D.S., M.S.D., Ph.D.

Department of Conservative Dentistry, Divison of Dentistry, Graduate School,
Kyung Hee University

The development and repair requires the formation of new tissues comprised of various
extracellular matrix components. The presenf study investigated the formation and distribu-
tion of the major ECM components such as type I collagen, type III collagen, fibronection,
bone sialoprotein, and osteonection during development and repair.

For developing observation. Sprague-Dawley rats weighing 27+ 1gm were sacrificed. For
repair observation, Sprague-Dawley rats weighing 110+ 5gm were used. The pulp perforation
were prepared on mesial surface of the maxillary first molar by using 1/2round bur. At
5 days after perforation, rats were sacrificed by perfusion with 3% paroformaldehyde. The
macxillary first molar region were cut, demineralized, dehydrated and embedded in paraffin.
Immunostaining the ECM components was achieved by the avidin-biotin complex method.

The results as follows :

1. Bright immunoreaction for fibronectin was present in the basement membrane at the
inner epithelial-mesenchymal interface, especially concentrated in the blood vessel walls,
cell membrane of odontoblasts, and initial predentin.

2. Type I and III collagen was observed in the newly formed pulp tissue, predentin, and
its intensity increased as more of these components during repair.

3. Strong immunostaining for bone sialoprotein and osteonectin was found in dentin while
no or weaker staining was observed loose connective tissue of the pulp.
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4. These results suggest that develpment and repair is achieved through a series of cell
differentiation and attachment by the specific ECM components.
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EXPLANATION OF FIGURES

Epithelial root sheath has two layers of epithelium. Cells of dental papilla are not differentiated
(negative control, X 200)

Stained with anti-type I collagen antibody. Extracellular matrix of the dental papilla shows in-
tensive immunoactivity, whereas epithelial root sheath shows no immunostaining. (Anti-type 1

" collagen, X 100)

3. Stained with anti-type I collagen antibody. The immunoreactivity of ECM adjacent to epithelial

4.

5.

root sheath is strong. (Anti-type I collagen, X 100)

Stained with anti-fibronectin antibody. The inner basement membrane of the epithelial root
sheath shows intensive immunoreactivity. (Anti-fibronectin, X 100)

Stained with anti~bone sialoprotein antibody. There is no immunoreactivity in the dental papilia
and epithelial root sheath. (Anti-BSP, X 100)

6. Stained with anti-osteonectin antibody. Epithelial root sheath shows no immunostaining,

7.

8.

9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

whereas ECM of mesenchyml cells shows very weak staining. (Anti-ON, X 100)
Mesenchymal cells are migrated toward and attached to the epithelial root sheath and then
differentiated into odontoblasts. (negative control, X 200)

Stained with anti~type I collagen antibody. Immunoreaction is seen throughout initial predentin,
but cell body of the odontoblast shows no immunoreaction. (Anti-type I collage, X 100)
Stained with anti-type I collagen antibody. The cell body of odontoblasts shows very weak
staining, whereas predentin are intensive stained. (Anti-type Il collagen, X 100)

Stained with anti-fibronectin antibody, Cell body of odonioblast shows litile of immunoreac-
tivity, whereas strong immunoreactivity is seen between the odontoblastic bodies. {Anti-
fibronectin, X 100)

Stained with anti-bone sialoprotein antibody. The odontoblasts but not pulp cells are stained
with the anti-BSP antibodies. (Anti-BSP, X 200)

Stained with anti-osteonectin antibody. Immunoreaction is prominent in the predentin, whereas
odontoblasts and pulpal cells are showed weak or negative staining. {Anti~-ON, X 100)

The odontoblasts are attached to the dentin and project a long cytoplasmic process into the
dentinal tubules. (negative control, X 200)

Stained with anti-type I collagen antibody. Immunoreaction is intense in predentin. (Anti-type
1 collagen, X 200)

Stained with anti-type Il collagen antibody. An intensely stained band is present at the pre-
dentin, whereas no staining on the mineral-containing dentin. (Anti-type HI collagen, X 200)
Stained with anti~fibronectin antibody. No immunoreaction is seen in the mineral-containing
dentin. (Anti~fibronectin, X 200)

Stained with anti-bone sialoprotein antibody. Dentin shows immunoreaction at a lower level
than that observe in predentin, Antibodies react strongly with dentinal tubules(arrow). (Anti-
BSP, X 200)

Stained with anti-osteonectin. The predentin shows a strong immunoreactivity (Anti-ON, X
200)

19. A negative controi section incubated with PBS at pulpal tissue. (negative control, X 200)
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30.

. Stained with anti-type I collagen antibody. Positive immunoreaction is found in reticular patterr
throughoput the fibrous pulp tissue. (Anti-type I collagen, X 200)

Stained with anti-type III collagen antibody. Bright immunoreaction is present on the pulpa
tissue. (Anti-type III collagen, X 200)

Stained with anti-~fibronectin antibody. Broad immunoreaction is seen in pulp tissue, especially
concentrated in the blood vessel walls. (Anti-fibronectin, X 200)

Stained with anti-bone sialoprotein antibody. No immunoreaction is seen in loose connective
tissue of the pulp. (Anti-BSP, X 200)

Stained with anti-osteonectin antibody. Pulp matrix shows weak staining or negative staining
(Anti-ON, X 200)

Expression of fibronectin on 5 days after pulp perforation. Some immunoreaction is seen in the
layer of odontoblasts forming reparative dentin and between the cell bodies. (Anti-fibronectin
X 200)

Expression of fibronectin on 5 days after pulp perforation. Immunoreaction intense in newly
formed pulp tissue. (Anti- fibronectin, X 200)

Expression of type I collagen on 5 days after pulp perforation. High levels of type I collager
in the population of cells that are nearest reparative dentin. (Anti-type 1 collagen, X 200)
Expression of type I collagen on 5 days after pulp perforation. Broad immunoreaction is seer
in pulp tissue, especially concentrated in the intercellular matrix of pulpal cells. (Anti-type 1
collagen, X 200)

Expression of type I collagen on 5 days after pulp perforation. In the reparative dentin~pulp
interface, matrix-producing cells do not express for type IIl collagen. (Anti-type I collagen
X 200

Expression of osteonectin on 5 days after pulp perforation. Strong immunoreaction is seen
throughout initial predentin, whereas no immunoreaction is seen throughout pulp tissue.
(Anti-ON, X 200)
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