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Autoradiographic Evidence of Reduced Epidermal Cell
Proliferation in Leprosy Patients

To THE EDITOR:
Leprosy is an infectious disease having

unique peculiarities among which are an
early and preferential peripheral nerve im-
pairment and a continuous spectrum of
clinical manifestations between two poles,
tuberculoid and lepromatous. The changes
in nerves (2, 4-7, 9, 16• 22 ) and the dermal in-
flammatory process ( 3 . 8 ' "' 13. 17 ' 28 ) have been
studied using ultrastructural, immunocy-
tochemical and cell kinetic methods. How-
ever, epidermal changes scarcely have been
studied (I, 13, 14, 21s .) Mitsuda ('s' 19 ) suggest-
ed that the differences in the local response
to leprosy antigens could be due to the re-
sistance of neuromacular leprosy patients as
opposed to nodular leprosy patients. It is
now known that it is the state of the cellular
immunity of the patient that determines the
appearance of a specific clinical manifes-
tation of the disease (9. Thus, at the tu-
berculoid pole the patient has lesions with
a high ratio of T4 (helper)/T8 (suppressor)
lymphocytes and with levels of interleukins
1 and 2 and of interferon-gamma which al-
low him to present an inflammatory re-
sponse with cells able to kill the bacillus. At
the lepromatous pole are those patients
whose macrophages arc just hosts to the ba-
cillus ( 13). The number of Langerhans' cells
and keratinocytes as well as the Ia + phe-
notypic expression by keratinocytes also
correlate with the clinical and morphologic

spectrum of leprosy ( 10, 12-15, 26, 27). One of
the most important clinical features of this
disease is the occurrence of trophic ulcers.
Although it has been suggested that they
might be caused by cutaneous anesthesia,
decreased epidermal proliferation could also
be their cause.

In the present communication, prelimi-
nary quantitative data on epidermal cell
proliferation determined by biopsies of cu-
taneous lesions of leprosy patients, using
tritiated thymidine as a marker, are report-
ed.

Leprosy patients, newly diagnosed and
untreated, 10 to 60 years old, of either sex,
clinically classified as tuberculoid (TT), bor-
derline tuberculoid (BT), indeterminate
(Ind), borderline lepromatous (BL), and lep-
romatous (LL), received clear and careful
explanations about the purpose of the study
and the procedure to be used. After giving
their written consent, they received a 0.1 ml
3H-thymidine (100 ACillocal, Sp. Act. 6.7
Ci/mol; Dupont, U.S.A.) intradermal injec-
tion at a site showing a cutaneous anesthetic
lesion and at an unaffected contralateral site.
The injection sites were either on the trunk
or limbs. One hr later, 4.0-mm punch bi-
opsies were made at both injection sites.
The whole procedure was always performed
during the morning.

The biopsy fragments were fixed in 10%
formaldehyde, containing 10% glycerine, for
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THE TABLE. Index of epidermal labeled
cells in skin biopsies of leprosy patients in
areas with or without lesions.

Leprosy type' With lesion Without lesion

TT 2.76 4.55
TT 5.18
TT 0.64
BT 3.05 4.54
Ind 4.42 9.00
Ind 6.25 5.07
Ind 0.40 7.08
BL 0.30 2.43
IlL 0.44 3.81
LL 4.31
LL 0.59

Median 2.76 4.55'

TT = tuberculoid; BT = borderline tuberculoid; Ind
= indeterminate; BL = borderline lepromatous; LL =
lepromatous leprosy.

— = Not determined.
p < 0.05 between areas with and without lesions.

24 hr. Paraffin sections, 4-pm thick, were
taken either for autoradiography or for
staining with hematoxylin and eosin (H&E)
or Fite-Faraco. For autoradiography every
fifth section was taken so as to avoid count-
ing the same cell twice. The sections were
covered with Kodak AR10 stripping film
according to Pelc ( 23 ), exposed for 28 days,
developed, and stained with H&E.

The histopathologic classification of the
patients was made according to Ridley and
Jopling ("). The index of labeled cells was
determined as the ratio between the number
of basal and suprabasal labeled cells and the
total number of basal cells counted. A pre-
liminary cumulative index established by us
showed that at least five silver grains were
considered to be labeled. Areas with arti-
facts or high background were excluded from
counting.

Statistical analysis of the data was done
using the Mann-Whitney U test, with a level
of significance set at 5%.

Our data (The Table) show that in the
cutaneous lesions of leprosy patients epi-
dermal cell proliferation, expressed by the
index of labeled cells as compared to that
of contralateral areas without lesions, is re-
duced significantly. This reduction is par-
ticularly striking in lepromatous patients.

Our results suggest that the impaired epi-
dermal repair which occurs in leprosy pa-
tients could be due to a reduced epidermal

cell proliferation. Our data concur with those
of Kaplan, et al. ( 14.' 5 ) which showed that
in PPD-induced dermal reactions epider-
mal thickening and changes from la- to Ia+
expression in keratinocytes occurred in tu-
berculoid patients but not in lepromatous
patients. In such patients, whose lesions have
reduced levels of IL-2 ("), the intradermal
injection of recombinant IL-2 leads to ex-
tensive epidermal thickening ("). Epider-
mal keratinocyte proliferation in mice is de-
pendent upon IL-I (2"). It is thus probable
that the decreased epidermal cell prolifer-
ation, very striking in our lepromatous lep-
rosy patients, could be due to a lack or de-
ficiency of lymphokines.
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