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Abstract

Background: Langerhans cells are important in the patho-
genesis of leprosy. A recent study reported that these cells
were amost absent in the epidermis overlying lepromatous
lesions.

Objective: To investigate a possible rdationship between the
number of Langerhans cels and the histopathol ogic spectrum
of lesions in patients with leprosy.

M ethods: An immunohistochemical staining for S100 protein
was used to study skin punch biopsies of patients with leprosy
and to quantify S100-positive Langerhans cells in the epider-
mis.

Results: A progressively significant reduction in the number
of Langerhans cells was found from tuberculoid to leproma-
tous skin lesions. Langerhans cells were significantly less fre-
guent in lepromatous and borderline | gpromatous as compared
to either tubercul oid or borderline tuberculoid [eprosy.

Conclusion: In view of the fact tha adequate numbers of
dendritic cells are recruited to the dermis, their matura-
tion/migration to Langerhans cellsin the epidermisisimpaired
in lepromatous leprosy.
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Introduction:

leprae leads to host immune responses, which range

from apparently none (anergy) to severe reactions, re-
sulting in a spectrum of clinicopathologic manifestations in lep-
rosy.

Categories defined in this spectrum include polar leproma-
tous (LL), borderline lepromatous (BL), borderline tuberculoid
(BT) and polar tuberculoid (TT). Tuberculoid leprosy indicates
a strong T-cell immune response, activation of macrophages
and few organisms in the tissue. The LL, at one end of the
spectrum, is characterized by a markedly depressed cellular
immune response with anergy to the lepromin test antigen
(Mitsuda-negative reaction), numerous bacilli in the lesions
forming globi in the diffuse foamy macrophages, giant cells
with absence of epithelioid granulomata and rare T-lympho-
cytes.™? In the light of recent understanding of the nature of
cellular immunity in such a response, it is now possible to de-
lineate pathways involved in the pathogenesis of leprosy. The
professional antigen-presenting cells in the skin, Langerhans
cells and dermal dendritic cells, are important contributors

n nfection by the intracellular organism, Mycobacterium
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Fig 1: Lepromatous leprosy; inflammatory cells
have diffusely infiltrated the dermis (hematoxylin
and eosin).

to the ongoing immune responses through
a battery of cellular and humoral interac-
tions.** In this article we report quantifica-
tion of Langerhans cells in skin biopsies in
leprosy using immunostaining for S-100 pro-
tein.

Materials and Methods

Samples

This study used formalin-fixed paraffin-
embedded blocks of skin punch biopsies from
the files of the Department of Pathology,
Hamad Medical Corporation, Doha, Qatar,
taken from 78 cases of leprosy visited in the
period 1982-89. Biopsies without surface epi-
thelium, or those consisting primarily of nerve
and soft tissue were excluded. Clinicopa-
thological features have been described else-
where.®

Histopathologic diagnosis

hematoxylin-eosin stained sections were
reviewed and the lesions were categorized into
LL, BL, BT, and TT according to Ridley and
Jopling’s criteria." Sections were stained by
both Ziehl-Neelsen and Fites methods for de-
tection of mycobacteria.

Immunohistochemistry

Sections were stained with polyclonal rabbit
anti-S-100 protein antibody (DAKO, Carpinte-
ria, CA) followed by secondary biotinylated
goat anti-rabbit serum and avidin-biotin-
peroxidase complex. Diaminobenzidine was
used as the chromogen.

Quantification of epidermal Langerhans cells

All S100-positive dendritic cells in the epi-
dermis and in hair follicles were considered to
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Fig 2: Globi of M. leprae in macrophages in leproma-
tous leprosy (Fite stain).

be Langerhans cells. Langerhans cells were
counted in the epidermis in each half of a bi-
sected skin punch biopsy and the result was
divided by the maximum length of the epider-
mis. The Langerhans cell index for each case
was the average of the counts in both halves of
the biopsy expressed per linear millimeter of
the epidermis." Any positive cells present in
the basal layer were not counted since there
were very few dendritic cells in this region and
the anti-S100 stain did not allow distinction
between Langerhans cells and melanocytes.
In the dermis it was not possible to differentiate
dermal dendrocytes from Langerhans cells
trafficking from the epidermis into the dermis.
All S100- positive dendritic cells in the dermis
were given a score of 1+ to 3+. The mean
Langerhans cell index and dermal dendritic cell
score for each category of leprosy was calcu-
lated by the sum of counts divided by the num-
ber of biopsies in that group. Although, strictly
speaking, Langerhans cells should be identi-
fied ultrastructurally by their contents of Bir-
beck granules, our methods, in the context
used, produces values, which are valid for
comparing groups of skin lesions.



Langerhans cells in the skin lesions of leprosy

Fig 3: Numerous Langerhans cells in the epidermis in
borderline tuberculoid leprosy (immunostaining for
S100 protein).

Statistical analysis
Two-tailed Student’s t tests were used to com-
pare means between groups.

Results

More than 75% of the patients were from In-
dian subcontinent. Eighty-five percent were
men. The mean age was 33.5 years for males
and 32.9 years for females.

In lepromatous leprosy, the macrophages
formed an extensive and diffuse infiltrate in the
dermis (Fig. 1) and bacilli were abundant (Fig.
2). Langerhans cell densities in each biopsy
were evaluated in the epidermis and in the hair
follicles. The number of Langerhans cells in the
hair follicles was generally comparable to that
seen in the epidermis (Figs. 3, 4, 5), but the
cells were more frequent at the junctions of the
epidermis and hair follicles which were proba-
bly more vulnerable to antigen entry. On the
other hand, dermal dendritic cells were abun-
dant among inflammatory cellular infiltrates in
the upper dermis, progressively decreasing in
number towards the deep dermal layers. Der-
mal dendritic cells were rare in apparently ad-
jacent normal adjacent dermis that did not con-
tain inflammatory cellular infiltrates.

Results of quantitation of Langerhans cells
in epidermis relative to histopathological sub-
types of leprosy are shown in Figure 6.
Langerhans cells were significantly less fre-
quent in LL (1.76+£1.3) and BL (2.8+2.09) as
compared to either TT (4.58+2.54) or BT
(6.48+3.76) (p<0.05). There were no statisti-
cally significant differences in the numbers of
Langerhans cells between BT and TT or be-
tween BL and LL. Mean scores for dermal
dendritic cells were: LL 2, BL 1.9, BT 2.4, and
TT 2.1.

o

Fig 4: Dendritic processes of the Langerhans cells
are extended to the intercellular spaces in close
association with epidermal keratinocytes (immu-
nostaining for S100 protein).

Discussion

Leprosy has a spectrum of clinical and histopa-
thologic manifestations that is believed to be
the result of cellular immune responses to in-
tracellular M. leprae. Interactions between
various cellular elements in these circuits result
in interchangeable histopathologic pictures
dependin7q on the predominance of an effector
pathway.”™ It has been shown that antigen-
presenting cells, depending on their numbers
and types, are able to direct the effector
mechanisms towards specific T helper re-
sponses.’”*® In addition, as a result of such
interactions, recruitment and thus the number
of antigen-presenting cells is affected by the
predominant type of effector cells present in an
inflammatory response. We have shown a sig-
nificant reduction in the number of Langerhans
cells in lepromatous leprosy compared to tu-
berculoid leprosy. Other workers have de-
scribed similar findings. A recent study re-
ported that Langerhans cells were almost ab-
sent in the epidermis overlying lepromatous
lesions.™ An earlier study used a histochemi-
cal staining technique of ATPase for identifica-
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Fig 5: Dendritic cells in the dermis scattered around
the peripheries of the granuloma in borderline tuber-

culoid leprosy (immunostaining for S100.
protein).

tion of Langerhans cells in epidermal sheets
separated from frozen skin biopsies. They
also showed a marked reduction in the
number of Langerhans cells in the epidermis
of patients with lepromatous leprosy regard-
less of whether the biopsy specimen was
taken from involved or uninvolved skin.'
These findings are probably due to the com-
bined primary alteration of Langerhans cells
by M. leprae and the secondary recruitment
of the cells by ongoing T helper responses.
It is likely that strong Thl cellular responses
result in recruitment of Langerhans cells to
the site of skin lesions in tuberculoid leprosy.
On the other hand, Th2 helper cells not only
counteract this phenomenon but also sup-
press activation of Langerhans cells and
down-regulate the activity of Thl helper cells
in lepromatous leprosy. Although dendritic
cells in the dermis generally had higher
scores in BT, there were no statistically sig-
nificant differences in mean scores observed
in the various forms of leprosy. This may
further support the view that dendritic cells
are recruited in adequate numbers but the
maturation/migration to Langerhans cells in
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Distribution of Langerhans Cell
Index by TYPE of Leprosy
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Fig 6: Comparison of Langerhans cell (LC) index be-
tween histopathologic types of leprosy. TL = tuberculoid

leprosy, BT = borderline tuberculoid, BL = borderline
lepromatous, LL = lepromatous leprosy.

the epidermis is impaired in lepromatous lep-
rosy. It is hoped that further studies on specific
markers (such as Langerin and CDla) and
activators of dendritic cells/Langerhans cells
will elucidate the co-stimulatory role of these
cells in the progression of skin lesions in lep-
rosy.
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