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Abstract

One ofthe basic means for treatment ofthe cardiovascular diseases are the calcium antagonists. Their less known
lllldesired effect is the gingival hyperplasia.

This study is aiming at enlightening of some pathogenetic mechanisms of the gingival hyperplasia, induced
by calcium antagonists, through characterization ofthe changes in the epithelium and in the llllderlaying connec­
tive tissue.

Subject ofthe study were hyperplastic gingival papillae vvith globular overgrovvth of3ed degree plaque index
=2 after S il ne s s, L ij e (1964) andgingivalindex=2 after L ij e, S i In e s s (1963). They were fOlllldin
8 patients (6 women and 2 men) of average age 61 (56 - 63) vvith heart and vascular diseases, treated vvith
nifedipine in the course of at least 9 months vvith no data about other gingival hyperplasia-inducing medica­
ments.

Electron microscopy. The epithelium is noticeably thickened and with a strongly expressed acanthosis and a
deep penetration into the connective tissue. In the connective tissue ablllldant and frequent extravasates near
dilated blood vessels with strongly thinned and even broken walls can be seen as well as degraded collagen
fibrils, numerous cells of the immlllle system (granulocytes, lymphocytes, Langerhance cells). Such cells are
sometimes observed also in the dilated intercellular epithelial spaces.

The electron microscope findings give the grollllds for discussion of the effect of two groups of factors:
system ones, generated by the daily therapy of cardio-vascular diseases with calcium antagonists (nifedipine),
and local factors, related to the dental plaque and its metabolic products (enzymes, toxins and allergens) and to
plaque-induced inflammation.

Introduction

The cardiovascular and brain-vascular dis­
eases - arterial hypertonia, cardiac arrhytmia,
ischaemic cardiac disease, spasm ofcerebral
arteries etc, have strong health and social
after-effects (N a c h e v, 2003), They are
the main reason ofthe sudden death and of
over 60% of the general death-rate in Bul­
garia (N a c h e v, 2002),

In the medical treatment of the arterial
hypertonia basically calcium antagonists,
ACE-inhibitors, beta-blockers, diuretics and
others are used, The calcium antagonists
(blockers of calcium canals), used for con­
trol of arterial pressure as a monotherapy,
exceed the effect of any of the mentioned
group ofmedicaments (JNC VI, 1997), They
are used in the treatment of over 500 mil­
lions inhabitants of our planet (N a c h e v,
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2003), over 1 700 000 Bulgarians, nearly
60 000 of them living in Sofia, with reim­
bursement of over 8 000 000 levs per year.

Those data are explicit, conceming the
great number of patients having diseases
treated with calcium antagonists, as well as
with respect to the necessary expenditures
for the purpose. These diseases and their
control are indeed a great social problem.
Its importance increases with the aging of
the population and on the background ofthe
other accompanying senior diseases in Bul­
gana.

Among the various undesired effects of
the calcium antagonists the gingival hyper­
plasia is the less known side effect, although
it does trouble the patients: it makes the mas­
tication and speech more difficult, acts on
the psychics and limits the social contacts.

In order to prove the role of some local
cofactors in the appearance and progressing
ofthe gingival hyperplasia we estimatedwith
the aid ofindex systems the clinical picture,
the gingival inflammation, the preliminary
parodontal destruction etc.; we detennined
as well the composition ofthe complex sub­
gingival micro-flora and characterized the
histological picture.

The goal ofthe present study was to throw
light upon some pathogenetic mechanisms
ofthe gingival hyperplasia, induced by cal­
cium antagonists, by characterizing the
changes in the epithelium and in underlay­
ing connective tissue.

Materials and Methods

Excision. Subject of the study were hyper­
plastic gingival papillae with globular over­
growth of 3,d degree after, plaque index ~ 2
after S i 1 n e s san d L 6 e (1964) and
gingival index ~ 2 aflerL 6 e and S il ne s s
(1963). They were found in 8 patients (6
women and 2 men) of average age 61 (56 ­
63) with heart and vascular diseases, treated
with nifedipine in the course of at least 9
months with no data about other gingival hy­
perplasia-inducing medicaments. The gin­
gival papillae were excised in the course of
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a planned gingivectomy under infiltratianal
anaesthesia with UltracainDS (Hoechst) and
vasoconstrictor epinephrin 1:200 000. An­
aesthetic was not introduced intrapapillary
in order not to hreak the structure of the pa­
pilla under study. The biopsic tissue was cut
into small pieces with a sharp scalpel. They
were oriented in such a way as to make pos­
sible to investigate oral and/or the sulcular
part ofthe hyperplastic gingival papilla.

Electron microscopicalpreparations. Im­
mediately after the excision the tissue was
fixed in 4% glutaraldehyde solution and
additioanally in 2% solution of osmium
tetroxide. After dehydration in an ascend­
ing alcohol series the material was embed­
ded in Durcopan. The sections were made
by ultramicrotome Reichert and then addi­
tionally contrasted with 1% water uranyl
acetate solution and with plumbum citrate.
For the observations an electron microscope
JEM 1200 was used.

Results and Discussion

Under the electron microscope dilated,
sometimes broken blood vessels, numerous
extravasates and collagen fibrils as well as
the presence of the immune system cells
(granulocytes, lymphocytes, Langerhans
cells) in the gingival connective tissue can
be observed (fig. 1). Sometimes such cells
are seen in the dilated intercellular epithe­
lial spaces (fig. 2). The immune system cells,
described in our country in the gingiva of
experimental gingivitis and in the hyperplas­
tic gingiva as a result ofnifedipine therapy,
do not differ from the type ofcells described
by other authors as inflammatory cells, found
in the underlaying connective tissue. We
observed these in the connective tissue, but
in the dilated intercellular epithelial spaces
they were found as well. In our opinion it
would be more correct to define them as cells
of the immune system, since these cells in
cases of inflammation as well as in hyper­
plasia (and our data suggest an inflamma­
tion reaction in the hyperplastic gingiva) play
a protective role. A comparison ofthese data



.'ig. 1. Hemorrhage in the gingival connective tis!!l"Ue. x 4000

Fig. 2. Granulocyte in the dilated intercellular SP<lces of the epitheliuQl. X 5000

with findings in studies of cyclosporine-in­
duced gingival hyperplasia show that while
in the case of cyclosporine cells of lympho­
cyte series prevail, in nifedipine therapy be­
sides them there are granulocytes and
Langerhance cells which are usually occa­
sionally found.

The results of investigation of gingival
papillae in eKperimental and spontaneous ca­
talThal inflammation in humans (0 j e m i ­
I e v a-K a n a v a, 1976; Y an c h e v and
OJ em i I e v a, 1990) show that the parake­
ratose layer of the gingival epithelium be­
comes thinner, acanthosis is not observed,
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and the proliteration ofthe ooderlaying lay­
ers in lateral direction causes epithelial
bends inward, relatively shallow, but broad,
with participation of not only the germina­
tive layer. In drug-induced gingival hyper­
plasia, on the contrary, the epithelium is no­
ticeably thickened, and with a strongly ex­
pressed acanthosis and a deep penetration
into the connective tissue. It is quite possible
all these findings to be caused by the
nifedipine action, all the more that they are
foood also in other drug- and hormone-in­
duced gingival hyperplasiae (including af­
ter our unpublished data) and are not the re­
sult of an independent effect of the dental
plaque. The dilation of the intercellular
spaces in the deep epithelial layers could be
attributed to the action of microorganisms
and their products (enzymes, toxins and al­
lergens), which brings to an increased flux
of gingival flnid and swelling of the tissue
(D j ern i I e v a-K a n a va, 1976, D j e ­
mil e v a, 1988). Migration ofimmune cells
is observed also in a healthy gingiva, caused
most probably by the permanent contact of
the microorganisms from the dental plaque
(and their chemotactic potential) with the
gingiva, but to a very slight degree, in the
framework of the physiological (D j e m i ­
I e v a-K a n a v a, 1976). Their presence at
an expressed higher frequency in experimen­
tal human gingivitis could be the result of
gingival reaction to the bacterial action. It
could be suggested that in drug-induced gin­
gival hyperplasia immune mechanisms
could be the result of a high plaque index
respectively of the great number of more
virulent microorganisms (the ecosystem of
the formed deep parodontal pockets and
pseudopockets allows the development of
anaerobic microorganisms near the gingi­
val). But they could be due also to the still
unclear action of nifedipine and other cal­
cium antagonists. The connective tissue, ly­
ing immediately under the basal lamina, is
rich in blood vessels in normal conditions
too. In experimental gingivitis in humans
under the action of dental plaque microor­
ganisms the vacuolization increases, but
hemorrhages are observed very rarely. Be-
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sides, clinically the bleeding tram the gin­
giva in experimental gingivitis is provoked
and not spontaneous (D j ern i I e v a, 1999,
D j ern i I e v a-K a n a v a, 1976). On the
contrary, the abundant and frequent
extravasates along the dilated vessels (with
strongly thinned and even broken walls)
could be taken for a morphological substra­
tum ofa spontaneous bleeding, accompany­
ing the nifedipine-induced gingival hyper­
plasia. Besides, the calcium antagonists have
a dilating action on the vessels ofperiphery
type such as the gingival ones which has to
be taken into account. This is supported also
by the cited before in a pilot Djemileva's in­
vestigation sensation of a strong tension in
the gums by a patient half an hour after tak­
ing nifedipine (D j ern i I e v a, 1993).

Conclusion

The observed electron microscope picture
in study of the nifedipine-induced gingival
hyperplasia gives the grounds for discussion
ofthe effect of two groups of factors: sys­
tem ones, generated by the daily therapy of
cardia-vascular diseases with calcium an­
tagonists (nifedipine), and local factors, re­
iated to the dental plaque and its metabolic
products (enzymes, toxins and allergens) and
to plaque-induced inflammation.
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