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Mycobacterium leprae in the Epidermis:
Ultrastructural Study 1

To THE EDITOR:

Mycobacterium leprae is an intracellular
bacterium which is located mainly in the
dermal and subcutaneous regions ofthe skin.
In the skin lesion, there is known to be a
clear zone separating the epidermis from the
granuloma in both borderline lepromatous
(BL) and lepromatous (LL) leprosy. In our
present study, we examined the skin biopsy
sample from a male BL patient, 51 years
old, under the electron microscope. The
sample was prepared with routine proce-
dures for electron microscopy. Ultrathin
sections ofthe specimen were stained in sat-
uratcd uranyl acetate and lead citrate sep-
arately before they were examined in a Phil-
lips CM 10.

The samples revealed some bacilli in the
epidermal cells. Just above the basement
membrane ofthe epidermis, there were sev-
eral cells containing M. leprae in their cy-
toplasm without any membrane structure
around the bacilli (Fig.1). These bacilli
looked free in the cytoplasm of the epider-
mal cells (Fig.2). The cells in which the ba-
cilli are located are the typical epidermal
cells, having tonofilaments (T) and melan-
osomes (M) in their cytoplasm and also des-

mosomes (D) at the junction of each of the
cells. Beneath the basement membrane,
there is a cell filled with the bacilli (Fig.3).
This cell has well developed dendrites on
its surface.

There have been reports (2,6 ) about the
epidermal localization of M. leprae in lep-
romatous leprosy. In their report, Okada, et
al. ( 6) suggested that the bacilli can be phag-
ocytized by the keratinocyte, but they did
not mention where the bacilli meet the ker-
atinocyte.

There are several kinds of dendritic cells
in the dermis, such as melanocytes, Lan-
gerhans cells, and Merkel cells. These cells
can move from the dermis to the epidermis
and among these cells, Langerhans cells can
move up and down through the basement
membrane. These cells also have some
phagocytic abilities. According to the re-
ports from Cramer (') and Hulley, et al. ( 3 ),
melanocytes migrate up from the dermis into
the epidermis, not only in normal devei-
opment, but also during normal tissue
maintenance. Also, Klaus (4) showed the
transfer of melanosomes from melanocytes
to keratinocytes. With all of these previous
reports we suggest that the dendritic cell(s)
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FIG. 1. M. lepras (13) in cpidcrmal cclls. T = ton-
ofilamcnt; M = mclanosomc; D = desmosome: BM =
bascment membrane. (Bar = 2 µm)

in the dermis can take up (or get) the bacilli
and transfer them to the keratinocyte by thc
same method as that used in the transfer of
melanosomes from melanocytes to keratin-
ocytes (4 . 5 )

The possibility that the dendritic cell can
transfer the bacilli to the epidermis and the
identity of the dendritic cell nced more ver-
ification. Wc also found a bacillus in a Lan-
gerhans cell (unpublished data) of a LL pa-
tient's epidermis.

With the progress of keratinization, the
bacilli will go up to the keratin layer and
eventually be removed from the skin. Thc
question is whether the bacilli are clive or

Fio. 3. .lt. lepras in a dendritic cell in thc dcrmal
region. DC = dendritic cell. (Bar = 2 µm)

not when thcy lcave the skin. The signifi-
cance of the existence of AI. lepras in the
epidermis is not as yet explained, but more
information about the epidermal bacilli
should give us the answcr.

Finally, this study suggested several pos-
sibilities in thc progress of Leprosy: 1) A
dendritic cell can transfer the bacilli to the
epidermis although the mechanism of up-
take of the bacilli by the dendritic cell and
the keratinocytes is not known. 2) The ba-
cilli can be discharged from thc skin of the
paticnts, although the condition of the ba-
cilli is not yet known.
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trol Association. Our special thanks to Mrs. Kyung Hee
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Detection of AFB in Tuberculoid Biopsies

To THE EDITOR:
Thc diagnosis of tubcrculoid lcprosy is

made with a good margin of security since
the charactcristic clinicai findings are as-
sociatcd with histological features of tuber-
culoid granulomatous reaction with in-
volvement and fragmentation of the derma!
nerves. The diagnosis becomes more certain
and definitive if Alycobacteriuni leprae are
detected, usually in dermal nerves or in the
remains of nerve fibers. In this sense, the
frequency of detection of acid-fast bacilli
(AFB) in biopsies of patients with tuber-
culoid lcprosy is undcrestimated. Indeed,
there is a consensus concerning the rarity of
AFB in there cases, figures not excceding
7% of cases(').

In a review of the archives from the De-
partment of Pathology of thc Instituto Lau-
ro de Souza Lima (Bauru, Brazil) between
1980 and 1992, we carne across the follow-
ing data:

Tuberculoid leprosy [TT according to
Ridley and Jopling's (4) criteria]

Biopsies with AFB
Biopsies without AFB

Total

415
685

(37.7%)
(63.3%)

1 100 (100%)

Reactional tuberculoid leprosy
(TTs according to Ridley)

Biopsies with AFB 102 (71.3%)
Biopsies without AFB 43 (28.7%)

Total 145 (100%)

We used Faraco-Fite staining ( 1 3 ) and on
each slide we put the largest possible num-
ber of sections. The section dose the slide
edge with thc identification label is exhaus-
tively examined. At the same time, dermal
nerves and the remains of nerve fibers, if
present, are localized. If AFB are found in
this section, the search is concluded. If not,
AFB are searched for exhaustively in the
dermal nerves and/or fragments. If we in-
crease the number of slides to be examined,
the frequency of AFB found also increases,
although this procedure is not viable as a
routine.
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