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Histological study of reparative dentin formation after

direct pulp capping and pulpotomy using MTA
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Fig. 1 Microphotographs from sections of direct pulp capping
WILH MTA  ceereeeresesesimesesesese ettt 25
A. Mechanical pulp exposure capped with MTA for 1 week
(hematoxylin-eosin, x40).
B. Mechanical pulp exposure capped with MTA for 2 weeks
(hematoxylin-eosin, x100).
C. Mechanical pulp exposure capped with MTA for 4 weeks
(hematoxylin-eosin, x100).
D. Higher magnification of rectangular inset of Fig 1C
(hematoxylin-eosin, x100).
E. Immunostaining of DSP protein in a mineralized particle

and surrounding cells of Fig. 1B. (arrows) against DSP

antibody (x100).

F. Immunostaining of BSP protein in a mineralized particle

and surrounding cells of Fig. 1B (x200).

G. Immunostaining of DSP protein in newly formed dentin-

like tissues Fig. 1D (x200).



Fig. 2 Microphotographs from sections of pulpotomy with

A. Pulpotomy with MTA for 2 weeks (hematoxylin-eosin,
x40) .

B. Higher magnification of inset of Fig. 2A (x200).

C. Pulpotomy with MTA for 4 weeks (hematoxylin-eosin,
x400) .

D. Immunostaining of BSP protein in reparative dentin
bridge of Fig. 2B (x100).

E. Immunostaining of BSP protein in thickened reparative
dentin of Fig. 2C (x200).

F. Immunostaining of DSP protein in normal odontoblast of

Fig. 2C (x400).



ABSTRACT

Histological study of reparative dentin formation after

direct pulp capping and pulpotomy using MTA

Park, Seul-Hee
Advisor : Prof. Hwang, Ho-Keel, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Regenerative pulp treatment include two therapeutic
approaches: indirect pulp capping in cases of deep dentinal
cavities and direct pulp capping/pulpotomy in cases of pulp
exposures. The ultimate goal of a regenerative pulp treatment
strategy is to reconstitute normal tissue continuum at the
pulp-dentin border, regulating tissue-specific processes of
reparative dentinogenesis. However, little is known about the
molecular mechanism of reparative dentinogenesis.

The purpose of this study was to investigate the pulpal
response of dog’s teeth after direct pulp capping and pulpo-
tomy with mineral trioxide aggregate (MTA). Twelve teeth
were treated with MTA. The animals were sacrificed and
specimens were removed and prepared for histological
analysis. All sections were histologically examined at 1 week,

2 weeks, and 4 weeks after treatment. The expression of
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dentin sialoprotein (DSP) and bone sialoprotein (BSP) was

also observed in all sections by immunohistochemistry.

1.

The results were as follows:

There were continuous reparative dentin bridge formation
at 2 weeks after treatment with MTA without inflammation
and tissue necrosis in both pulp capping and pulpotomy

group.

. The cells in pulp capping group showed typical odontoblast

characteristics, while the cells of reparative dentin in
pulpotomy group were round in shape, lost their polarity,
organized as a sheet of cells, and trapped in osteodentin-

like mineralized tissue.

. In pulp capping group, upper layer of the reparative dentin

showed cell lacunae indicating osteoblastic characteristics,
whereas lower layer of the reparative dentin contained
predentin and dentinal tubule-like structures as normal
dentin. However, there was osteodentin formation in
pulpotomy group.

DSP protein was expressed at 4 weeks in odontoblasts of
pulp capping group, while BSP was expressed at 4 weeks after
pulpotomy. Interestingly, there were transient co-expression of
BSP and DSP protein in differentiating cells around the
dentinal chip at 2 weeks after pulp capping.

These results suggest that two different types of reparative

dentin formation, dentin-like and bone-like dentin, maybe



depend, partly at least, on the type and extent of the injury
and the effect of the associated defense reaction on the

structural and functional integrity at the dentin-pulp border.

Key words: pulp capping, pulpotomy, MTA, reparative dentin, DSP,
BSP
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Fig.

AR RE A

1 Microphotographs from sections of direct pulp capping with
MTA

Mechanical pulp exposure capped with MTA for 1 week.

Absence of inflammatory cell infiltration and normal soft tissue

organization beneath the exposure site (hematoxylin—eosin, x40).

. Mechanical pulp exposure capped with MTA for 2 weeks. Note

the mineralized particle surrounded by odontoblast-like cells
beneath the exposure site (hematoxylin—eosin, x100).

Mechanical pulp exposure capped with MTA for 4 weeks. Com-
plete hard tissue bridge formation beneath the exposure site. The
hard tissue contains predentin-like (arrows) unmineralized tissue

layers. (hematoxylin—eosin, x100).

. Higher magnification of rectangular inset of Fig 1C. There are newly

formed dentin-like tissues which contain numerous dentinal
tubules (arrowheads) and underlying predentin layers (arrows).
(hematoxylin—eosin, x100, d; dentin, pre-d; predentin, od; odontoblast).
Immunostaining of DSP protein in a mineralized particle and
surrounding cells of Fig. 1B. The surrounding cells are weak
immunoreactivity (arrows) against DSP antibody (x100).
Immunostaining of BSP protein in a mineralized particle and
surrounding cells of Fig. 1B. The surrounding cells are also
weak Immunoreactivity (arrows) against BSP antibody (x200).
Immunostaining of DSP protein in newly formed dentin-like
tissues Fig. 1D. DSP 1is strongly expressed in odontoblast-like
cells of the newly formed tissues. (x200, d; dentin, pre-d;

predentin, od; odontoblast).

_23_



Fig.

2 Microphotographs from sections of pulpotomy with MTA

Pulpotomy with MTA for 2 weeks. Complete hard tissue bridge
formation are seen in the middle of the pulp cavity. (hematoxylin—

eosin, x40).

. Higher magnification of inset of Fig. 2A. Many cells are embed-

ded in hard tissue bridge. (x200, d, dentin, pre-d; predentin, od;
odontoblast).

Pulpotomy with MTA for 4 weeks. There are active hard tissue
formation in the pulp cavity. (hematoxylin-eosin, x400).
Immunostaining of BSP protein in reparative dentin bridge of
Fig. 2B. Strong expression of BSP protein is seen in embedded
cells of the hard tissue bridge (arrows). (x100, d; dentin, pre—d;

predentin, od; odontoblast).

. Immunostaining of BSP protein in thickened reparative dentin of

Fig. 2C. BSP protein is not expressed in odontoblasts (od) but
in embedded cells (arrow) of the hard tissue. (x200, d; dentin,
pre—d; predentin).

Immunostaining of DSP protein in normal odontoblast of Fig.

2C. DSP preotein i1s expressed in entire layer of the odontoblast
(x400).
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