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Abstract

Overgrown human gingival specimens were exam-
ined histologically and by scanning electron microscopy
(SEM) to study structural changes caused by cyclo-
sporine. The biopsy specimens were from organ trans-
plant recipients receiving cyclosporine to suppress the
rejection of the transplanted organ. The epithelium of
the overgrown gingiva was thickened, acanthotic and
parakeratotic. Retepegs were anastomosing and extend-
ing into connective tissue. The SEM examination of the
outer surface of the attached gingival showed loss of
cellular attachments and cells were exfoliating. The
normal honeycomb structure formed by interconnecting
microvilli surrounding the pits was distorted. Outer
gingival cell surface showed numerous round, ovoid and
dome-like structures instead of parallel, reticular or
fingerprint-like microridges.

It was concluded that cyclosporine not only caused
hyperplasia but also changed the structure of the outer
epithelial cell surface.
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Introduction

Cyclosporine is widely used in therapy for patients
undergoing organ transplants to prevent rejection of
transplanted organs (Calne et al., 1979). It is a cyclic
polypeptide produced by the metabolism of two fungi
(Wenger, 1982). The mechanism involved in cyclo-
sporine action on immune response is not clear but
widespread continued use of cyclosporine produces
nephro- and hepatotoxicity, hypertension, thrombosis,
stenosis of renal arteries (Bennett and Norman, 1986)
and gingival overgrowth (Tyldesley and Roter, 1984;
Rostock et al., 1986; Savage et al., 1986; Niimi et al.,
1990). Most of the studies related to cyclosporine in-
duced gingival overgrowth (CsG) deal with light micro-
scopic observations and a few with transmission electron
microscopy (Bennett and Christian, 1985; Lambertenghi-
Deliliers et al., 1986, Belazi et al., 1993; Mariani et
al., 1993). Pisanty et al. (1990) studied the effects of
cyclosporine A on epithelial-stromal function by using
scanning electron microscopy (SEM) and showed irreg-
ularly extended epithelial projections. They concluded
that enlargement of gingival tissues was not due to
increased collagen production, but rather implicated the
epithelium as the main cause. To our knowledge, there
is no detailed report about the effect of cyclosporine on
the cell surface structure of the attached gingival over-
growth induced by cyclosporine (Gonzalez-Jaranay et
al., 1990). Therefore, the present work was undertaken
to study in more detail the epithelial cell surface struc-
ture of the attached gingival overgrowth induced by
cyclosporine, by using SEM.

Materials and Methods

The cyclosporine-induced overgrown gingival biop-
sies from 3 patients and 2 normal human gingival bi-
opsies were obtained. Controls consisted of uninflamed
biopsies of attached gingiva taken during fixing crowns
on teeth. These control biopsies specimens were
prepared in a similar way as cyclosporine-induced
gingival overgrowth tissues. Biopsies were washed in
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Discussion with Reviewers

A. Campos: Your morphological description, although
precise, is not quantitative in nature. Do you see any
potential to use these patterns in quantitative analysis to
evaluate the degree of gingival overgrowth?

Authors: We are planning to do quantitative analysis of
alterations in the pattern of microridges to evaluate the
degree of gingival overgrowth.

A. Campos: Surface pattern have been related with the
degree of keratinocyte differentiation. Do you think that
cyclosporine influences this process?

Authors: We think surface pattern is related with kera-
tinocyte differentiation and cyclosporine influences this
process.

Reviewer II: What is the time duration of cyclosporine
therapy in your 3 cases? Do you find some relationships




SEM of cyclosporine-induced gingival overgrowth

of importance related to alterations?

Authors: The time duration of cyclosporine therapy in
3 cases was 2-3 years. A three year therapy period pro-
duced more alterations than a 2 year period.

Reviewer II: Have you observed crystallite depositions
on the surface of the gingival epithelium such as ob-
served by Pisanty et al. (1990)?

Authors: We did not observed crystallite deposits on
the outer surface of gingival epithelium.

Reviewer II: Do you have some information about the
gingival mast cells, degranulation or intraepithelial
localization?

Authors: We have seen gingival mast cells in CsG epi-
thelium in connective tissue and intraepithelial regions.

Reviewer II: Are there alterations in the pattern of mi-
croridges related with senescence of the cell, or do they
correspond to the deeper origin of the gingival epithelial
cells or are they characteristic for parakeratosis?

Authors: At this stage, it is difficult to offer any
explanation to relate alterations in microridges with
senescence of the cells or due to deeper origin of the
gingival epithelial cells. Some alterations in honeycomb
pattern could be correlated with parakeratotic conditions.
During parakeratosis microridges surround irregular
holes or pits and microridges are not of uniform thick-
ness or elevation (Dourov, 1984; Ashrafi er al., 1993).
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M. Fartasch: Do you not think that changes of the epi-
thelial cell surface can be found in every parakeratotic
condition? Are the described alterations of the outer
epithelial cell surface specific for CsG, or are they
regularly found in the parakeratotic/acanthotic changes
of different epithelial disease?

Authors: Yes, the changes described in this paper can
also be found in other parakeratotic/acanthotic conditions
and are not specific for CsG.

M. Fartasch: Are the changes different form other
drug induced hyperplasia (like phenytoin-treated gingival
overgrowth, etc.)?

Authors: The changes in phenytoin-treated gingival
overgrowth were noticed in a honeycomb pattern of
microridges (Dourov, 1984; Ashrafi et al., 1993). In
CsG, the alterations in microridges were seen not only
in honeycomb pattern but also showed numerous round,
ovoid and dome-like structures on the cell surface.
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