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Oral hyperpigmentation has been observed in six HIV-infected patients, in two
of whom systemic medication (ketokonazole, clofazimine) was supposed to be
etiologically involved. Histologically, pigment was found in epithelial basal cells
and particularly in subepithelial connective tissue. Ultrastructurally, the
presence of premature melanosomes in subepithelial keratinocytes was of
interest. Stimulation of melanocytes during HIV infection may occur in
association with immunopathologic changes in the oral mucosa.
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Recently, abnormal hyperpigmentation
of skin (1), of finger- (2) and toe nails
(3) in patients with HlV-infection has
been described. Clinical and histologic
findings in oral hyperpigmentation
have been reported (4). The purpose of
the present study was to describe in
detail the ultrastructural findings from
oral hyperpigmentations seen in six
HIV-infected patients. While in two pa-
tients the lesions could be related to
systemic medication with clofazimine
and ketokonazole, in the other four the
etiology remained unknown.

Material and methods

Among 250 HIV-infected patients six
presented with oral hyperpigmenta-
tions (five homosexuals, one woman
i.v. drug abuser). Biopsies of oral mu-
cosa with hyperpigmentation were ob-
tained from the six patients. In addition
to routine histology (H&E), tissues
were fixed in 2.5% glutaraldehyde in
PBS for 3 h. After washing with PBS,
specimens were postfixed in 1% OsO4
for 1 h at 4°C, and afterwards treated
for 1 h at room temperature in 1% ura-
nyl acetate. After dehydration in a
graded series of ethanol, specimens
were infiltrated by three changes of
propylene oxide and embedded in
Epon 812 following routine techniques
(5). Semithin sections (0.5-1.0 pm) of
each specimen were cut, stained with
toluidine blue and evaluated by light

microscopy. Ultrathin sections (40-60
nm) were cut and mounted on bare
grids, poststained with lead citrate, sta-
bilized with carbon and examined using
a Zeiss EM 10A at 60 KV.

Results

In six patients with oral hyperpigmen-
tation the buccal mucosa (4), the hard
palate (1), the gingiva (1) and the
tongue were affected (Fig. 1). Five ho-
mosexuals were of an average age of

Fig. 1. Focal hyperpigmentation on lateral margin of tongue in an i.v. drug-abusing woman.

33.8 yr (range 27 to 47 yr), one woman,
i.v. drug abuser was 29 yr old. One
homosexual (CDC stage IVCI) had re-
ceived clofazimine therapy (2 months),
another (CDC stage IVD) had taken
ketokonazole (3 months). Corticoste-
roids (homosexual, CDC stage IVCI)
and antibiotics (woman, i.v. drug

abuser, CDC stage IVCl) were also of
relevance. The men were non-smokers.
The average period of observation was
7 months.

LM — In the paraffin sections an in-
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Fig. 2. Accumulation of pigment granules in subepithelial connective tissue and in some
basal cells. (H&E x190)

crease in the amount of pigment gran-
ules could be found in the oral mucosa
with hyperpigmentation. Pigmentation
was seen in some epithelial cells of the
basal cell layer but considerably more
was found extracellulary in scattered
foci within the subepithelial mucosa or
contained within macrophages. With
hematoxylin and eosin stain the pig-
ment was golden brown. A mild
chronic inflammatory infiltrate was
found in the subepithelial connective
tissue (Fig. 2).

EM — Melanocytes were detectable
and situated in the basal layer of the
oral epithelium. Desmosomes between
the melanocytes and adjacent keratino-
cytes were not observed. Hemidesmo-
somes could not be seen between basal
cells and the basal membrane. Some
epithelial basal cells lacked tonofila-
ments, however, contained melan-
osomes in the cytoplasm (Fig. 3). Sev-
eral sections revealed dendritic proc-
esses of melanocytes extending into
interkeratinocytic spaces (Fig. 4). Pre-
mature melanosomes with coating
membranes were found in the cyto-
plasm of superficial epithelial cells
(Fig. 5). Macrophages containing ag-
gregations of melanosomes were ob-
served in the lamina propria of the oral
mucosa with hyperpigmentation. These
melanosomes appeared to be contained
by lysosomes (Fig. 6). Occasionally,
some elongated cells, rich in rough-en-
doplasmic reticulum, and therefore
probably representing fibroblasts were
found in the lamina propria. These cells
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contained a number of phagosomes fil-
led with extremely dense material rep-
resenting melanosomes (Fig. 7).

Discussion

Dermal and mucosal acquired hyper-
pigmentation may be caused by several
endogenous and exogenous factors:
hormonal disturbance during preg-
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nancy, systemic disorders like Addi-
son’s disease or neurofibromatosis and
prolonged administration of different
drugs like clofazimine, minocycline (7)
or ketokonazole (8). Hyperpigmented
lesions of the tongue and of finger- and
toe-nails have been reported in heroin
addicts as fixed drug eruptions (9). Ex-
ogenous hyperpigmentation of the oral
mucosa may result from exposure to
heavy metal, from tobacco smoking
(smoker’s melanosis) (10), from amal-
gam tattooing, or from tobacco or betel
nut chewing (11, 12).

In this study, hyperpigmentation in
two cases could be related to systemic
medication with clofazimine and keto-
konazole, the etiology of hyperpigmen-
tation in the other cases remained un-
known (4).

The endogenous pigments most com-
monly contributing to the color of the
oral mucosa are melanin and hemoglo-
bin. Melanin is produced by specialized
pigment cells called melanocytes which
are situated in the basal layer of the
oral epithelium and the epidermis.
Melanocytes lack desmosomes and to-
nofilaments but possess long dendritic
processes that extend between the ker-
atinocytes, often passing through sev-
eral layers of cells. Melanin pigment is
synthesized within the melanocytes as
small structures called melanosomes
(7). The cell shown in Fig. 3 was a
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Fig. 3. Melanocyte situated in the basal layer of the oral epithelium. A number of mature and
immature melanosomes (arrow) are seen (N = nucleus). (EM x10.000)



Fig. 4. Two processes of melanocyte extending between keratinocytes. Melanosomes are
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found in cytoplasm of the process (MC, melanocyte. KC, keratinocyte. BM, basal mem-

brane). (EM x14,300)

typical melanocyte containing melan-
osomes.

Two types of fixed macrophages may
be found in the lamina propria of the
oral mucosa, namely the melanophage
and the siderophage. The melanoph-
age, which is common in the pigmented
oral mucosa, is a macrophage which
has ingested melanin granules extruded
from melanocytes within the epithe-
lium. The siderophage is a phagocytic
cell containing hemosiderin derived
from blood cells that have been extra-
vasated into the tissues. Hemosiderin
can persist within the cells for some
time and the resultant brownish color
may appear clinically as a bruise (13).
In the present study melanosomes
could be found in the cytoplasm of
some phagocytes within the connective
tissue (Fig. 6). These phagocytes there-
fore were melanophages and no side-
rophages.

In the present investigation prema-
ture melanosomes have been observed
in the superficial epithelium. It ap-
peared that the premature melan-
osomes were transferred by the cyto-
plasmic processcs of the melanocytes to
keratinocytes, however, the mecha-
nism for this transfer is unknown (14).
The presence of premature melan-
osomes, especially in the superficial
layer of the epithelium, might however
suggest that the function of melan-

ocytes may be activated during HIV
infection. The demonstration of HIV
structural proteins in oral mucosa by
immunohistochemistry as well as an in-
crease of labelled CD4- and CD8-posi-
tive cells in the connective tissue
stroma was an indication of a high con-

tinuous antigenic stimulation of the lo-
cal immune system due to the presence
of opportunistic infection (myocotic,
viral, bacterial) (15). While during this
process activation of melanocytes may
occur simultaneously, it may also be
assumed that due to an increased turn-
over rate of the oral epithelium during
HIV infection premature melanosomes
appear in epithelial layers where usu-
ally they are not found. Further studies
on activation of melanocytes and epi-
thelial turnover rates in HIV infection
are needed.
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Fig. 7. Fibroblasts containing melanosomes in phagocytic bags are located in the subepi-
thelial connective tissue (N, nucleus). (EM Xx9,400)



