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NORMAL AND INFLAMMATORY HUMAN DENTAL PULP:
A MORPHOHISTOCHEMICAL APPROACH

Luminita Maria D. Nica', Marius Raica?

REZUMAT

Obiectiv: Scopul acestui studiu este de a caracteriza structura tesutului conjunctiv pulpar pe probe histologice de pulpd dentard umand si dinti recent extrasi.

Material si metoda: S-au folosit metode morfologice si histochimice de colorare pentru a evidentia celulele, fibrele si alte structuri prezente in tesutul pulpar normal i
inflamat.

Rezultate: Rezultatele indicd prezenta de mastocite, depozite de glicozaminoglicani, absenta fibrelor elastice si prezenta depozitelor de fosfat si carbonat de calciu, in tesutul
pulpar inflamat.

Discutii si concluzii: Fenotipul celulelor pulpare este ncd o problemd controversatd. Angiogeneza sincrond infiltratului inflamator este un aspect particular, evidentiat pe
probele histologice.

Cuvinte cheie: pulpa dentard, modificdri inflamatorii, mastocite, glucozaminoglicani, denticuli falsi

ABSTRACT

Objective: The aim of this study was to characterize the structure of normal and inflammed pulpal connective tissue on samples of human dental pulp and recently extracted
teeth.

Materials and Methods: Morphological and histochemical staining methods were used in order to reveal the particular cell types and fibers present in dental pulp, in normal
and inflammatory conditions.

Results: In the pathological pulp tissue we demonstrated the presence of mast cells, deposits of glycosaminoglycans, the absence of elastic fibers, and massive deposition of
calcium carbonate and phosphate, disposed in three patterns: massive and compact, linear, and fine granular.

Discussions and Gonclusions: One particular aspect is represented by the vascular proliferation around nerve fibers, an aspect that is similar to that of the angiogenesis
model, especially in areas with abundant inflammatory infiltrate. The phenotype of pulpal cells is still a matter of controversy.
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INTRODUCTION Ground substance is mainly composed of
macromolecules called proteoglycans and glycosami-
Dental pulp is a connective tissue situated in a low- noglycans.*” The main cells of the connective tissue are
compliance environment represented by mineralized the fibroblasts. The pulp also contains odontoblasts
dentin. The pulp is considered together with the dentin (the highest differentiated cells), undifferentiated
as the pulpo-dentin complex due to anatomic, mesenchymal cells, and immunocompetent cells
developmental, and functional relationships. The (lymphocytes, macrophages, dendritic cells).®
extracellular matrix is the major constituent of the The phenotype and specific functions of these cells
connective tissue. This is composed of ground substance are matter of controversy, as they are largely unknown.

and fibrillar proteins such as collagen and elastin.!”?
AIM

The aim of our study was to identify the particular

structure of the pulpal connective tissue by using
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pulpectomy, and in dental organs (recently extracted
tecth).

The samples obtained were washed with a saline
solution and fixed immediately in 4% formalin solution,
buffered at pH 7. 4. The fixation lasted for about 24
hours for dental pulp, and for 72 hours for extracted
teeth, in order to allow the penetration of the staining
solution through dentin and pulp.

Morphological staining methods applied were:
hematoxilyn-eosin standard technique, and the Masson
trichrome method, based on aniline blue and Biebrich
scarlet; the latter colors the basophilic substrates in violet
and red and the acidophilic substrates in light blue.

The histochemical staining methods used were: vor
Kossa silver staining, which specifically evidences
carbonates and calcium phosphates stored in cells and
tissues; alisarine S which stains in orange red deposits
of calcium phosphate and is highly specific for
hydroxyapathite; #o/uidine blue at pH 4.2 that evidences
orthochromatic (blue) the non-sulphated organic
substances, and metachromatic (violet) sulphated
substances; alian blue at pH 0.2 hilight in deep blue
only the highly sulphated glycosaminoglycans;orcesn, the
method Unna-Taenzer, which stains elastic fibers and
pathological deposits of elastin in brown-red.

All microscopical aspects were examinated at a
Nikon Eclipse 600 microscope, at the original
magnificationX200.

RESULTS

Normal dental pulp extracted from mature teeth
is characterized by the presence of a loose connective
tissue, with few cells in the central part of the dental
crown, and with higher density in the radicular canal

and at the apex. Collagen fibers are numerous, and
fundamental substance is reduced (Fig 1).

Figure 1. Normal dental pulp represented by loose connective tissue, with plenty
of collagen fibers and rarely cells of fibroblastic type. (H&E stain, original magnifica-
tion 200).

Deposits of glycosaminoglycans, involved in the
lateral aggregation of collagen fibers, were present, and

therefore, alcian blue reaction was positive (Fig. 2).
Typically, collagen fibrils are arranged in sinuous
fascicles, disposed among nerve fibers (Fig. 3). Except
for fibroblasts, no other cell types were identified.
Contrary to the pulpal tissue of mesenchimal type,
elastic fibers were identified, which were positive at
orcein reaction (Fig. 4).
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Figure 2. Deposits of sulphated glycosamniogycans evidenced in blue with alcian
blue at pH 0.2 (original magnification 200).

Figure 3. Sinuous collagen fibers (blue) and elastic fibers (red) ( Masson trichrome
stain, original magnification 200)

Figure 4. Elastic fibers evidenced in brown-red with orcein (original magnification

200).
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No deposition of calcium salts could be
demonstrated in the two histological forms of pulp
tissue, with the histochemical reaction von Kossa being
negative.

A uniform lesional aspect, at coronal and apexian
level, characterized the pathological pulp. The presence
of a chronic inflaimmatory infiltration consisting in
lymphocytes, macrophages and cells that morpholo-
gically are fibroblasts-like was observed. The density
of the infiltrate was greater near the odontoblasts layer,
which presented severe degenerative changes. Different
from normal pulp, numerous mast cells were identified,
orthochromatic at toluidine blue staining (Fig. 5).
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Figure 5. Orthochromatic mast cells. Toluidine blue stain at pH 4.2 (original mag-
nification 200).

In areas with great density of the inflammatory
infiltrate, four particular aspects were observed:

* Large deposits of GAG, intense positive for
alcian blue staining method (Fig. 0); their presence is

cotrelated with mast cells, which are active cells in the
inflammatory response.
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Figure 6. Deposits of GAG identified with alcian blue at pH 0.2 in areas of chronical
inflammation (original magnification 200).

* Absence of elastic fibers
* The vascular proliferation especially around nerve
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fibers is of particular interest (Fig. 7), and reveals the
angiogenesis model. The observed blood vessels were

represented by capillaries, with a high density on surface
unit, and postcapillary venules with a thickened wall,
concentrated especially in areas with abundant
inflammatory infiltrate.

magnification 200).

* Massive deposits of calcium carbonate and
phosphate disposed in three patterns: massive and
compact deposits (false denticles); linear deposits disposed
along the collagen fibers, and fine granular deposits,
with great density in the odontoblastic layer (Fig.8).
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Figure 8. Granular deposits of calcium carbonate and phosphate, abundant in the
odontoblastic layer. Von Kossa reaction (original magnification 200).

DISCUSSIONS

The inflammatory process in human dental pulp
consists in vascular changes and migration of
inflammatory cells to the site of inflammation. No mast
cells are normally present in human dental pulp, but
they are known as active cells in the inflaimmatory
response. According to the studies of Miller, Sternberg
et al. in 1978, mast cells are occasionally found in
inflammed pulp, although degranulation cannot be



observed histologically because these cells lose their
characteristic features after degranulation.”

Vascular proliferation in the perinervous space of
human dental pulp is an aspect that supplements the
description of the angiogenesis model, and remains to
be clarified. In human dental pulp, angiogenesis is a
phenomenon less described in the literature, but
is mentioned after orthodontic tooth movement, by
Derringer, Jaggets and Linden, in 1996.®

The presence of calcium carbonate and phosphate
deposits in pulpal tissue is frequently observed, and it
sometimes represents a major problem of the
endodontic treatment. According to Weine, 1989,
calcifications are found in both healthy and aging pulps,
although their incidence increases with age. False
denticles are formed when a degenerating tissue
structure serves as a nidus for deposition of concentric
layers of calcified tissue.’

The mechanism of denticles formation in human
dental pulp remains to be clarified.

CONCLUSIONS

Morphohistochemical investigations performed
on samples of normal and inflammatory human dental

pulp have revealed special structural characteristics of
this particular tissue. The phenotype and specific
functions of human dental pulp cells, and the
mechanism of pulpal response after injuries are still
matter of controversy.
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