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Oral hyperpigmentation has been observed in six H IV ¤infected patients, i n two

of whom systemic medicat ion (ketokonazole, clofazim ine) W¿ supposed to be
et io logically i nvolved . H istological ly , pigment was found in epithd al basal cel ls
and particu larly in m bepit helial connect ive t issue. U l trast ructur ally , the
presence of premature melanosomes m subepitheli al kerat inoq tes was of
interest . Stimulat ion of melanocytes dur ing H IV infect ion may Ø cur in
¿ SØ muon w i th im mtBEBOpatholosic changes in the or al mucosa.

Recently , abnormal hyperpigmentat ion
of SU n ( 1) , of anger- (2) and toe nai ls
(3) in patients w ith H I V -infect ion has

k en descr ibed . Cl inical and histo logic
Endings in oral hyperpigmentation
have been m pod ed (4) . U ze pum Ø e of
the present study was to describe i n
detail the ultrast ructural andings f rom
oral hyperpigmentat ions seen in six
H IV ¤infected paHents. W hi le in two pa-

tients the lesions Þ uld be related to
systemic medicat ion wi th clof azim ine
and ketokonazole , in the other four the
et iology remained unknown .

Material and meth£ds

A mong 250 H I V -infected pat ients six
presented wi th oral hyperpigmenta-

tions (nve homosexuals, one woman
i 1 drug abuser ) . B iopsies of oral mu-

Þ u wi th hyperpigmentation were Ob
Mined f rom the six pat ients- I n addit ion
to routine histo logy (H & E L tissues
were f ixed in 25 % glutaraldehyde in
PB S for 3 h A f ter w ashing wi th PB S,
sm cimens were postn xed in 1% Os0 4
for l h at r c , and af terwards treated
for 1 h at room temperature in 1% ura-

nyl acetate. A f ter dehydrat ion in a
graded ser ies of ethanol , specimens
were infi ltrated by three changes of
propylene oxide and embedded in
Epon 812 fo llowing rout ine techniques
(5) . semithin sections (0.5- 1.o m E) of

each specimen were c± , stained wi th
toluidine blue and evaluated by l ight
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microsÞ py . U l tr athin sections (4É Ø
nm) were cut and mounted on bare
g ids, postsu i ned with lead cit rate, sta-

bHUed wi th carbon and examined using
a h iss E M 10A at Ø K V .

33.8 yr (range 27 t0 47 yr) , one woman ,
i .v . dr ug abuser was 29 yr old . O ne
homosexual (CD C stage IV CO had re-

Ê ived clofazimine therapy O months) ,
anot her (CD C stage I V D ) had taken
keto konazole O mont hs) . Cor tiÞ Ste-

roids (homosexual , C D C stage IV Cl )
and ant ib iot iØ (woman , i .v . drug
abuser , CD C stage IV Cl) were also of
relevance. T he men were non-smokers.

T he average ped od of observation was
7 months.

L M - I n the param n sections an in-

Resuits
In six patients w ith oral hyperpigmen-

tation the buccal mum a ý , the hard
palate ( 1) , the gingiva ( 1) and the
tongue were aMeeted (Fig. 1) . Five ho-

mosexuals were of an average age o f

R g. 1. R x al hyperpigmentat ion on lateral margin o f tongue in an i .v . drug-abusing woman.



472 ZHANG et al.

Rs. 2. Am unulation of pigment g mulm in Øbepithelid Ø meetive tim Be and in mme
basal Ølls. (H&E X190)

cream in the amount of p igment gran-

ules could be found in t he orÊ mucm a
wi th hyperpigmentation - Pigmentation
was seen in some epi thelial cel ls of the
basal cel l layer but considerably more
was found ext racellu lary in scattered
foci w ithin tbe subepi thelial mm m m
contained w ithin macrophages. W ith
heºnatoxylin and eosi n stain the pig-

ment was golden brow n . A mild
d wontc inf lam matory ma lt rate was
found in the subepi thel ial co nnect ive
t issue (Fig. 2) .

EM - M elanocytes were detectable

and si tuated in the basal layer of the
oral ep4thelium - D esm© £mes between
the melanocytes and adj am nt keratim -
cytes were not observed . H emidesmo-

somes could not be seen between basal
Á lls and the basal membrane. Some
ePit tEelml basal Á lls lacked tonof ila-
menu - however . Þ nMined melan-
osomes in the cytoplasm (Fig. 3) . sev-
eral sect ions revealed dendr i t ic proc-

esé s of melanocytes extending i nto
interkem ti nü " ic spaÊ S (Fig. 4) . Pre-

mature melanoØ mes with Þ ati ng
membranes were found in the q to-

p lasm of superncial epithelial cel ls
(Fig. 5) . M acrophages containing ag-

gregatio ns o f md am sonzes were Ob
served in the lam ina propr ia of the o ral
mucosa wi th hyperpigmentation - T hese
melanosomes appeared to be contai ned
by lysosomes (Fig. 6) . Æk casm ally ,
" me elongated a lk . r ich in rough-en-

doplasmic reticulum . and therefore
probably represent ing f ibroblasts were
found in the lamina propd a. ¯ ese cells

nancy , systemic disorders l ike A ddi-
son-s disease or neurofibromatosis and

prolonged administ ration of different
drugs li ke clofaa mine- minØ ycline (7)
or ketokonazole (8) . H yperpigmented
lesions of the tongue and of finger- and
toe-nails have M en repon ed in heroin
addicts u axed drug em ptiom (9) . E x-

ogenous hyperpigmentation of the orÊ
mucosa may resul t t om exposure to
heavy metal , from tobaÁ o smoking
(smoker -s melanosis) ( 10) , t om amal-

gam tattÞ ing, or f rom tobaÁ o or betel
nut chewing ( 11. 12) .

I n this study , hyperpigmentation in
two Á ses Þ uld be related to systemic
mediü Hon wi th clofaa mine and keto-
ko nazole- the etiology o f hypem ie nen-
MUon in the other cases remained un-

known (4) .
Ç m endogenous pigments most com-

monly Þ ntr ibut ing to tbe Þ lor of the
oral ZEBUÞ sa are melanin and hemoglo-

bin . M elanin is produced by sped alu ed
pigment cells cal led melanocytes which
are situated in the basal layer of the
oral epi thel ium and the epidennis.
M elanü " " lack dÊ mosomes and to-

non laments but posseÊ long dendr it ic
proÅ SÅ S that extend between the ker-
atin© " × , often passi ng through Ê V-

eral layers of cel ls- M elanin pigment is
synthesized w ithin the melm © " Ê as
smal l structures cal led melanosomes
(7) . Ç ,e cell shown in Fig. 3 was a

contained a number of phagogomes a1¤

led with ext remely dense material rep
resent ing melaEBOSomes (Fig. 7) .

Discussi£n

D ermal and muØ sal aÇ uim d hyper -
pigmentat ion may k caused by several
endogenous and exogenous factors:
ho m onal disturbance dur ing preg-

R g. 3. M d anÊ yte sit uated m the M al layer of the o ral epithel ium - A number of mature and
imm ature melanogomes (arm w ) am seen (N = mÊ leusk ( EM X 10." ô )



Rg. 4. N o pru m ses of melanocyte extending between kemunocytes. MelanosomeS Me
found in q topl¿ m of the pr£« SS (MC, melanocyte. KC, keratinï yte. BM , basal mem-
brane) . (EM X143 Þ )

typical melanocyte Þ ntaining melan-

OSOEnes.
I wo types of axed macrophages may

be found in the lamina propr ia of the
oral mucosa, namely the melanophage
and the siderophage- T he melanoph-

age, which is common in the pigmented
oral mucosa, is a macrophage which
has ingested melanin g m ules extruded
from mel anocytes w it hi n the epithe-

lam . Th e siderophage is a phagocytic
cell containing hemosided n der ived
t om blood cells that have been ext ra-

vasated into the t issues- H emosided n
can persist w it hin the cells for some
ti me and the resul tant brownish color
may appear clinical ly as a bruise ( 13) -
I n the present study melanosomes
could be found in the cytoplasm of
some phagocytes wi thin the connect ive
tissue (Fig. 6) . T hese phagocytes there-
fo re were melanophages and no side-

rophages.
In the present investigation prema-

tti re melanosomes have been observed
in the suped icial epi thelium - I t ap
peared t hat the premature melan-
osomes were transfer red by the q to-

plasmic processes of the melanocytes to
kerat inocytes, however , the mecha-

nism for this transfer is unknown (14) .
T he presence of premature melan-

osomes, especi ally in the super fid al
layer of the epithel ium - might however
suggest that the funct ion of melan-
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t in tIOu s an t i gen ic st im u lat io n o f t he lo -

cal i m m u ne system d ue to t he p resence

o f o p po r tu n ist ic in f ec t io n ( m y o Þ t ic ,

v i r a l , b acte r i al ) ( 15) . W h i l e du r in g t h is

p ro cess act i v at io n o f m el an ocy tes m ay
o Á u r sim u lu nem zsly , i t m ay al so be
assu m ed th at d ue to an in creased t u m -

ov er r ate o f t he o r al ep i t hel i u m d u r ing

H I V in fect i o n p r em at u re m el ano so m es
ap p ear in ep i t hel ial l ayer s w here usu -

al l y th ey are no t fo u nd . Fu r th er st ud ies
o n act iv at io n o f m el ano cy tes and ep i -

t hd i al t u r no ve r r ates in H I V i n fec t io n

are n eed ed .
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Fig. 5. Premature melanommes with Þ ating-membrane (arrowheado are found in cy-
toplasm of cells of keratinized layer . (EM Á29," ô )
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ø8. 7. Ftbroblasts containing melanÕ £mm in phag x ytic bap m km ted in dEe subept-
thd ial connective t issue (N . nucleus). (EM X9.± ô )
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