Mycobacterium leprae in the Epidermis:
Ultrastructural Study |

To THE EDITOR:

Mycobacterium leprae is an intracellular
bacterium which is located mainly in the
dermal and subcutaneous regions of the 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 of the specimen were stained in sat-
urated 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 of the 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 (*>¢) about the
epidermal localization of M. leprae in lep-
romatous leprosy. In their report, Okada, et
al.(®) 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. (%),
melanocytes migrate up from the dermis into
the epidermis, not only in normal devel-
opment, but also during normal tissue
maintenance. Also, Klaus (*) 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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F1G. 1. M. leprae (B) in epidermal cells. T = ton-
ofilament; M = melanosome; D = desmosome; BM =
basement membrane. (Bar = 2 um)

in the dermis can take up (or get) the bacilli
and transfer them to the keratinocyte by the
same method as that used in the transfer of
melanosomes from melanocytes to keratin-
ocytes (*2).

The possibility that the dendritic cell can
transfer the bacilli to the epidermis and the
identity of the dendritic cell need more ver-
ification. We 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. The
question is whether the bacilli are alive or

F1G.2. Higher magnification of a keratinocyte. (Bar
= | um)
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FiG. 3.
region. DC = dendritic cell. (Bar = 2 um)

M. leprae in a dendritic cell in the dermal

not when they leave the skin. The signifi-
cance of the existence of M. leprae in the
epidermis is not as yet explained, but more
information about the epidermal bacilli
should give us the answer.

Finally, this study suggested several pos-
sibilities in the 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 the skin of the
patients, although the condition of the ba-
cilli is not yet known.
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