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SUMMARY

The results of our recent microscopy studies clearly have demonstrated the constant presence of numerous
metachromatic cells in healthy human gingival connective tissue. Despite the great number of studies on
mast cell population in many human organs (lung, skin, uterus, and bowel), at the present time few are
the studies regarding the morphostructural aspects of mast cells in the human gingiva. The aim of this
study was to assess by transmission electron microscopy the presence of mast cells in the healthy human
gingiva and to characterize the ultrastructural aspects of mast cells populations. 30 specimens of human
gingival tissue were collected from 30 patients with informed consent. The samples were prepared for
T.E.M. examination. In all the ultrathin sections observed we detected numerous and ubiquitarious mast
cells. These exhibited several morphological types of cytoplasmic granules with characteristic subgranular
architectural variety in shape and density. This allowed us to divide mast cells into two groups: cells with
granules consisted of compact coiled scrolls, fine granular material and lattice — grating configuration,
and cells containing granules with discrete scrolls formed by more concentric lamellae and particulate
structure. The two ultrastructural aspects observed correspond to McTC and McT of the international lit-
terature. Therefore in the human gingival connective tissue, like in other organs, two types of mast cells
are clearly present. Surprisingly, the human gingival tissue shows, like the lung, McT as the prevailing
subpopulation, in contrast to the skin, uterus and gastrointestinal submucosa where McTC prevail.
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RESUME

Dans le cadre d’une étude sur la population cellulaire du tissu conjonctif gingival humain nous avons
constaté, en microscopie optique, la présence constante de nombreuses cellules metachromatiques. Pour
définir la nature de telles cellules et pour en déterminer les aspects ultra-structuraux, nous avons étudié au
microscope ¢lectronique a transmission 30 biopsies du tissu gingival humain, cliniquement sain. Dans tous
les échantillons examinés nous avons observé de nombreux mastocytes dont le contenu granulaire nous est
apparu caractérisé par un aspect «a particules» et «en rouleaux» ou bien, dans d’autres éléments cellulai-
res, par un aspect «en grillage». Les deux aspects ultrastructuraux décrits nous permettent de distinguer
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«particulate» and «scroll» figures, common beeing
the observation of the two configurations inside the
same cell. Electrondense nuclei embedded in a
homogeneous matrix are common, though not con-
stant. The second subpopulation was characterized
by prevalence of granules with «grating» aspects.
Scroll-like figures and granules with intermediate
aspects between «scroll» and «grating» were also
present, while it was never possible to observe, in
our specimens, mast cells granules containing both
«particulate» and «grating» aspects.

In human organs and tissues, mast cells are sub-
divided by most of Authors according to their
ultrastructural aspect and enzymatic content. Only
recently however, immunoelectron microscopy
studies allowed to associate definitively different
enzymatic content and ultrastructural configurations
(Craig et al., 1988, 1989). Therefore, mast cells with a
prevailing «particulate-scroll aspect» of their
granules contain only tryptase (McT), while the
granular aspect «grating-lattice» is related to mast
cells containing tryptase and chymase. The two sub-
populations differ for their anatomical localization,
in fact they are not equally distributed in human
body. In the lung, McT represent more than 90% of
total mast cell population, while in skin, foreskin
and intestinal mucosa McTC seem to prevail. The
reasons for the contemporary presence of the two
subpopulations are not yet clear, and many attempts
of correlating morphostructural aspects, biological
properties and function are currently in progress.
Beyond their ultrastructural aspect and anatomical
localization, the two subpopulations degranulate
when stimulated by different secretagogue
substances. McT degranulate when stimulated by
anti-IgE; McTC are instead stimulated by 48/80,
substance P, C5a, A 23187, Ca ionophore.
Moreover, the two types may eventually secrete a
great variety of cytokines, such as interleukins (IL-1,
IL-2, IL-3, IL-4), Tumor Necrosis Factor ( TNF-alfa),
Nerve Growth Factor (NGF) and Interferon gamma
(IFN-gamma) [2, 20, 39, 48, 49, 57, 65, 69).

Recent acquisitions on cytokines, as biomolecular
paracrine regulators and indicators of biological pro-
cesses, widen problems related to the presence of the
two mast cell subpopulat1ons in tissues and suggest
their active role in the homeostasis regulation.

Among all the cytokmes, prehmmar results of an
immunological 1nvest1gat10n conducted at our
Institute on healthy gingival tissue cultures seem to
indicate for gingival mast cells the possibility to
secrete TNF-alfa[3, 6,23].

TNF-alfa is a multifunctional citokine with effects
on inflammation, lipidic and proteic metabolism,
ematopoiesis, angiogenesis and tumour cells [2, 7, 46,
63]. TNF-alfa was thought to be released by only
macrophages and monocytes until recently, when
Walsh et al., with the help of immunohistochemistry,
demonstrated mast cells to be the principal source of
TNF-alfa in normal human skin [64]. Secreted in a
variety of pathophysiological situations including
septic shock, TNF-alfa has one of its main targets in
the vascular endothelium [7, 13, 29, 30], which has
TNF-alfa receptors and, as it has been demonstrated
since 1985, can express a handful of cell surface
molecules capable of supporting leukocyte adhesion.
One of the three cell surface glycoproteins, generally
named selections, has been known to be expressed by
cytokine (‘TNF-alfa)-activated endothelial cells:
Endothelial Leukocytes Adhesion Molecule-1
(ELAM-1) [4, 36, 40, 45, 56]. Studies have clearly
indicated that TNF-alfa exposed cultured endothelial
tissues synthetize and express ELAM-1, while other
selections (ICAM, VCAM) are mainly expressed in
diseased tissues [ 14, 43].

ELAM-1 is one of the mightest factors capable of
promoting adhesion of leukocytes and polimor-
phonucleats (PMNs), mediated by interactions with
PMNs and lymphocytes receptors, to the vascular
wall [ 18, 29, 40, 60]. As well known, in gingival
tissue, adhesion is the first step for lymphocytes and
PMNs for subsequent diapedesis and chemotaxis
through connective tissue [37, 38, 47, 51, 55, 58, 59,
61, 62, 66]. Today, TNF-alfa induced expression of
ELAM-1 on the venular endothelial cells of many
tissues has been virtually proved in every connective
tissue.

Actually, both TNF-alfa and ELAM-1 are recognized
to be normally expressed in human healthy gingiva
and upregulated with the development of inflamma-
tion [11, 12, 26]. The observed location of gingival
mast cells in the proximity of blood vessels may sup-
port their challenge of secreting proinflammatory
mediators in the immediate vicinity of post-capillary
venular endothelium. Beyond the «histamine
deposit» role given to mast cells, the function of
«gatekeepers» or «sentry cells» seem therefore more
than possible for mast cells in the healthy gingival
tissue, particularly for their content in protease and
histamine which maight facilitate cell migration
through degradation of basement membrane and for-
ming interendothelial gaps [32, 33, 41]. If pre-
liminary results of our 1mmunolog1cal study w1ll
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