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Abstract. Two unusual structures were found in the epi-
dermal Langerhans’ cells of normal human adult skin: (1)
an intramitochondrial crystalline lattice structure com-
posed of numerous electron-dense. fine particles ap-
proximately 90 A in diameter. with a lucent spacing of
nearly 90 A: (2) bundles of unusual cytoplasmic tubular
structures. approximately 120 A wide.
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Intramitochondrial inclusions in epidermal Langer-
hans’ cells (L cclis) have been previously dem-
onstrated by Thorne, Motatz and Zelickson (18).
They reported clectron-dense spherical granules
within the mitochondria of L. cells and dermal mo-
nonuclear cells following application of India ink to
stripped human skin. Such granules. however. were
not seen in the mitochondria of normal 1. cells.

In the present study. intramitochondrial crystal-
line lattice structures which are quite different trom
those reported by Thorne. Motatz and Zelickson
were found in epidermal L cells. These in-
tramitochondrial crystalline lattice inclusions and
the cytoplasmic tubular structures in the epidermal
L. cells of normal human skin are described and
compared with intramitochondrial inclusions re-
ported in other organs.

MATERIALS AND METHODS

Biopsy specimens were taken under |9 procaine anes-
thesia from the left arm of a 21-year-old normal. black
male. The tissue was immediately sliced into 0.5-1.0 mm
thick flakes and fixed in 1% glutaraldehyde in 0.1 M
cacaodylate buffer (pH. 7.4) for | hour and then rinsed in
the same butter for 1 hour. The specimen was processed
for acid phosphatase staining ad modium Gomori (6) and
then osmicated with 1% osmic acid in the same butfer for
30 minutes. After dehydration through graded concentra-
tions of ethanol and propylene oxide. the tissues were

embedded in Araldite. Thin sections cut at 400-600 A
from acid phosphatase-stained tissues were first observed
without staining. Atter confirmation of lead phosphate
deposition. the sections were contrasted with 15% uranyl
acetate in 509 methanol and Reynolds™ lead citrate {17),
Control specimens were incubated in medium which did
not contain the substrate (sodium-8-glycerophosphate).

RESULTS

Two unusual structures were found in the epider-
mal Langerhans' cell (L cell) of the normal human
skin.

(A) Intramitochondrial inclusion bodies. An un-
usual. crystalline lattice structure was seen in the
mitochondrion of an L cell (Figs. 2. 3 B. 3 C). This
L cell contained numerous mitochondria (Fig. | A.
C) and characteristic L. cell granules (Figs. | A. | B,
2) in its cytoplasm. The inclusion-positive mi-
tochondrion (Figs. 1C. 2. 3B. 3C) was approxi-
mately 3 um long and 0.3 um wide. Though the
cristae of this mitochondrion were markedly de-
creased. the inner and outer mitochondrial mem-
branes were intact. In the vicinity of the mitochon-
drion an acid phosphatase-positive lysosome was
seen (Figs. 1 C. 2). The bulk of both the middle and
lower portion of this mitochondrion was filled by
this unusual crystalline lattice structure. The re-
peating units of the crystalline lattice structure.i.e..
alternating electron-dense and electron-transiucent
planes. were composed of numerous electron-
dense. fine particles. approximately 90 A in dia-
meter with a lucent spacing of nearly 90 A. The
inclusion was invested by a membrane. which was
not continuous but interrupted. In the other portion
of this mitochondrion., cristae can be recognized.

(BY Cytoplasmic tubular structures. In the cyto-
plasm of an epidermal L cell from the same speci-
men which had the crystalline lattice structure.
there were bundles of unusual tubular structures cut
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Fig. 1. (A) Low magnification of epidermal Langerhany’
cell (L. cell). In the upper half of this micrograph. the
dendrite of the L. cell (L) contains a mitochondrion. K.
Keratinocyte. x6800. (B) Higher magnitication of same L

transversely. obliquely and longitudinally (Fig. 4).
These tubular structures varied in diameter from
about 100 to 140 A and most of them had hollow
centers measuring nearly 60 A in diameter.
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cell cytoplasm marked by (*) in (A). Rod-tike and bulb-like
L cell granules are seen. x [12000. (C) Higher magnifica-
tion of L cell dendrite shown in (A). x 14000.

DISCUSSION
Intramitochondrial crystalline lattice structure. The
presence of intramitochondrial inclusions in the L
cell has been demonstrated only by Thorne,



Fig. 2. Higher magnification of Fig. | C. An unusual
crystalline lattice structure is seen in the mitochondrion
(large hollow arrow). A small solid arrow indicates the L
cell granule. In the vicinity of the mitochondrion a lyso-
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some (*) is seen. This lysosome is stained positive for acid
phosphatase {(dense particles of lead phosphate). C. cris-
tae: K. kKeratinocyte. x 30 000.
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Fig. 3. Higher magnification of mitochondrion in Fig. 2.
Though the cristae of this mitochondrion (A) are markedly
reduced, one mitochondrial crista (C) is recognizable.
Most of both the middie (B) and lower portion (C) of the

Motatz, and Zelickson (18). These inclusions. how-
ever. appeared to be quite different from those of
the present studies. According to their findings,
numerous electron-dense. spherical granules (ap-
proximately 1000 A) were found within the

Acta Dermatovener (Stockhiolmy 61

mitochondrion is filled by this unusual crystalline lattice
structure which is composed of clectron-dense, fine parti-
cles (90 A) in register to form a lattice work with a lucent
spacing of about 90 A. A, B. C: x 115000.

mitochondria of both epidermal L cells and dermal
mononuclear cells following application of India ink
to the stripped human skin. Such granules. how-
ever, were not seen in mitochondria of either cell
unless ink was applied. Theretore. they postulated



a cytotoxic eftect of India ink on the mitochondria.
In view of the recent concept that L. cells belong to
the monocyte-histiocyte—phagocyte group of cells
(7. 12) rather than to melanocytes (4. 19). their tind-
ing that mitochondrial dense granules were seen in
both cell types is interesting.

In the present study. however. intramitochondri-
al crystalline lattice structures were found only in
the epidermal L. cells—not in any other cell type.
including macrophages.

The similarities in structure between the crystal-
line lattice and those of the internal structures of the
L cell granules (7) arc of interest. The nature and
function of thesc mitochondrial inclusions are un-
known.

Intramitochondrial  paracrystalloid  inclusions
have been described in several human organs in
various liver diseases (1. 5), disturbances ot lipid
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Fig. 4. In the cytoplasm of an
epidermal L cell. there are
bundles of unusual tubular struc-
tures cut transversely. obliquely
and longitudinally. [n the lon-
gitudinal section. the tubular
structure is approximately 120 A
wide. x90 000.

metabolism (1. 11) and myopathy (3. 16). Of these
inclusions. the most trequent were those showing
fibrillar of filamentous subunits. As regards lattice-
form inclusion of the skin. intranuclear (14) and
intralysosomal (20) inclusions appear somewhat
similar to our structure.

In the paracrystalloid mitochondrial inclusions of
hepatocytes. which some authors describe as pro-
teinaceous or phospholipidic in nature. enzymes
such as succinodehydrogenase and cytochrome
oxidase have been found (1). Some inclusions were
derived from the membrane of cristae and were
related to disordered phospholipid metabolism in
mitochondria (15). None of these inclusions resem-
bles the one reported in this study.

Cytoplasmic tubular structure. In the cytoplasm
of the epidermal L cell. there were bundles of un-
usual tubular structures cut transversely and lon-
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gitudinally. The aggregation of these tubular struc-
tures has not been described previously in the
cytoplasm of L cells. Tubular structures described
in the skin lesions of discoid (8) and systemic lupus
erythematosus (9. 13) and other autoimmune dis-
eases such as dermatomyositis (10) have a larger
diameter (200 A). and are curved and branched.
These have been described only in abnormal condi-
tions and are nottound in the normal epidermis.

Although there is some difference between the
size of the cytoplasmic tubular structures and mi-
crotubules. the structure do resemble microtubules,
which have a diameter of 200 to 270 A and a wall 50
to 70 A thick (2). Microtubules are very important
components of the cytoplasm. being essential for
cell division. involved in maintenance of cell shape.
and of importance in the movements of organelles
and inclusions (2).
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