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Leprosy is a chronic granulomatous dis-
ease primarily affecting the skin and nerves.
The disease exhibits a spectrum with high-
immune tuberculoid leprosy and low-im-
mune lepromatous leprosy forming the two
polar types. Several studies have indicated
that both in vitro and in vivo cell-mediated
immune responses are depressed in lepro-
matous leprosy ( 7). For example, tubercu-
loid patients exhibit a positive lepromin re-
action and a good contact sensitivity reaction
to dinitrochlorobenzene (DNCB) while lep-
romatous patients show poor responses to
these antigens (•. "). However, there are
reports of normal responses to DNCB in
lepromatous patients (8).

Macrophages and accessory cells such as
Langerhans' cells (LC) and dendritic cells
are thought to play a key role in the pre-
sentation of antigen to T cells, thus leading
to cell-mediated immune responses ( 13). For
example, in the experimental animal, LC
present in the epidermis of the skin have
been shown to participate in delayed hy-
persensitivity reactions and in allergic con-
tact dermatitis (" ) . 12 11 ). These cells carry
receptors for the Fc component of IgG, and
C3 component of complement, express Ia-
like antigens, and contain high concentra-
tions of ATPase enzymes ( 2 . "). Langerhans'
cells can be defined by a specific T6 marker
which does not show any crossreaction with
morphologically similar dendritic macro-
phages (4). This monoclonal antibody has
been used previously to study the status of
LC in leprosy lesions ( 5), and in in vivo skin
reactions ( 6).

In the present communication, an assess-
ment of the kinetics of the numbers of epi-

' Received for publication on 6 December 1985; ac-
cepted for publication in revised form on 19 February
1986.

= R. B. Narayanan, Ph.D., Research Officer; B. K.
Girdhar, M.D., Assistant Director; K. V. Desikan,
M.D., Director, Central JALMA Institute for Leprosy,
Taj Ganj, Agra 282001, U.P., India.

dermal LC and their distribution has been
made at the sites of DNCB skin reactions
in untreated leprosy patients using OKT6
monoclonal antibody.

MATERIALS AND METHODS
Skin biopsies. Forty-five untreated lep-

rosy patients were selected from the out-
patient clinic of the Central JALMA Insti-
tute for Leprosy, Agra, India. The patients
were classified based on the criteria of Rid-
ley and Jopling (9). They were sensitized with
2 mg of 100 Al of 2,4-dinitrochlorobenzene
(DNCB; Wako Pure Chemical Industries
Ltd, Japan) suspended in acetone. Four
weeks later, the patients were challenged
with 25 iag of DNCB in 100 gl on the an-
terior surface of the forearm. The sensitizing
and the challenge doses of DNCB were ap-
plied epicutaneously on apparently normal
skin of the patients. The reaction was graded
depending on the extent of erythema and
degree of swelling: 1+ = mild positive,
2+ = moderately positive, and 3+ =
strongly positive with edema. Sequential
biopsies were collected at intervals of 30
min, 4, 24, and 48 hr in isopentane (Fluka,
AG, Chemische, Fabrik CH-9470, Buchs)
and frozen at —20°C for cryostat sections.

Antisera. The monoclonal antibody,
OKT6 (defines cortical thymocytes and LC),
was obtained from Ortho Pharmaceutical
Corporation, Raritan, New Jersey, U.S.A.
Sheep anti-mouse Ig F(ab'), was obtained
from New England Nuclear, Boston, Mas-
sachusetts, U.S.A.

Immunofluorescence. Cryostat sections 4-
5 Am thick were cut and fixed in cold ace-
tone-chloroform mixture (1:1) for 20 min.
The sections were then dried and incubated
with 25 Al of a 1:5 dilution of OKT6 mono-
clonal antibody at room temperature for 45
min. Sections layered with phosphate buff-
ered saline (PBS) served as controls. Sub-
sequently, the sections were washed with
0.85% saline for 15 min, then incubated with
25 pl of a 1:80 dilution of FITC-conjugated
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sheep anti-mouse Ig F(ab'), mixed with
pontochrome violet (1%) for 30 min at room
temperature, and washed in 0.85% saline
for 45 min. The sections were mounted in
90% glycerol-PBS and viewed by epi-illu-
mination, using an HBO 50 mercury lamp
and a Lcitz inverted microscope with inci-
dent light excitation filter block no. 12 and
transmitted light excitation filter block no.
H(513604). The numbers of OKT6+ epi-
dermal LC per high-power field were quan-
titated.

The efficacy and the optimal dilution of
the monoclonal antibody OKT6 was as-
sessed on the cryostat sections of normal
skin.

A sequential histological analysis of the
skin reactions was carried out from the
cryostat sections stained with hematoxylin
and eosin (H&E).

RESULTS
Twenty-four untreated patients with tu-

berculoid (BT/TT) leprosy with a negative
bacterial index (BI) and 21 untreated lepro-
matous leprosy (BL/LL) patients with a BI
of 4+ to 5+ were included for sensitization
and challenge with DNCB. The patients were
classified on the scale of Ridley and Jopling
C). Clinically, in the tuberculoid patients,
the skin reaction at 30 min was negative; at
4 hr, erythema and edema were seen, and
at 24 and 48 hr there was mild thickening
of skin. In contrast, the lepromatous pa-
tients did not show any response (Fig. 2).
Sequential histological analyses of the skin
reactions showed infiltrates containing pre-
dominantly mononuclear cells seen around
blood vessels and neurovascular bundles at
all time intervals in both the tuberculoid
and lepromatous patients. There was no dif-
ference in the quantum or composition of
the infiltrate. The apparently normal skin
of BL/LL patients showed very little in the
way of macrophage granulomas.

Preliminary experiments were carried out
on the cryostat sections of normal skin to
assess the optimal dilution of the mono-
clonal antibody and the conditions required
for staining. It was found that a 1:5 dilution
of the antibody was optimal (Fig. 1). The
OKT6 monoclonal antibody was gel puri-
fied and contained very low concentrations
of mouse globulin.

There were no differences in the numbers
or distribution of OKT6+ epidermal LC

FIG. 1. Langerhans' cells in epidermis of normal
skin showing intense immunolluorescent staining with
OKT6 monoclonal antibody (cryostat section, coun-
terstained with pontochrome violet x 320). A similar
staining was observed in the biopsies of the DNCB-
reaction sites.

between tuberculoid and lepromatous pa-
tients. The numbers of LC in the DNCB
challenge sites in both the tuberculoid and
lepromatous cases were marginally low as
compared to normal skin. However, this was
not statistically significant. It is interesting
that the lepromatous patients failed to evoke
any response to DNCB at any time period,
yet the numbers of epidermal LC were sim-
ilar to those seen in the skin of the normal
controls (Fig. 2). The intensity of fluores-
cence showed no variation among the con-
trols and the two test groups.

DISCUSSION
Contact sensitivity skin reaction to DNCB

may be a useful parameter for the assess-
ment of the immune status of a leprosy pa-
tient. It has been reported that the DNCB
skin reaction was normal (8) and/or de-
pressed in patients with lepromatous lep-
rosy ('• "). This reaction appears to be me-
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FIG. 2. Time kinetics of the numbers of T6+ epi-
dermal LC at the sites of DNCI3 reaction among the
leprosy patients. 0 = clinical grading of the reaction;
^ = degree of mononuclear cell infiltration; n = num-
ber of patients.

diated by T cells ( 14). Epidermal LC have
been shown to participate in contact sen-
sitivity reactions in experimental animals
(12-14) .

The present study was undertaken with
OKT6 monoclonal antibody to assess the
kinetics and distribution of epidermal LC
at the sites of induction of DNCB skin re-
actions in the untreated leprosy patients.
Staining with this antibody delineates the
morphology of the cells better than the con-
ventional histochemical method (ATPase)
and, thus, can be useful and specific in the
quantitation of LC (4). Our earlier studies
have shown that there are no significant dif-
ferences in LC counts when they are ex-
pressed per high-power field or per 100 ker-
atinocytes ( 5).

Clinically, the tuberculoid patients
showed a positive reaction as early as 4 hr,
and remained positive up to 48 hr, while
the lepromatous patients failed to show any
response at any time interval. These results
are in agreement with previously published
reports ( 1 . 11 ). Sequential histological anal-
yses of the skin reactions showed infiltrates
containing predominantly mononuclear
cells seen around blood vessels and neuro-
vascular bundles at all time intervals in both
the tuberculoid and the lepromatous pa-
tients. There was no difference in the quan-
tum or composition of the infiltrate.

No significant difference was observed in

the numbers and distribution of OKT6+
epidermal LC at the sites of either the early
or the late phases of DNCB skin reactions
between the tuberculoid and the leproma-
tous patients. Further, the appearance of the
skin reactions and the quantum of infiltra-
tion did not show any correlation with the
numbers of OKT6+ LC in the epidermis.
In experimental animals, it has been sug-
gested that LC are critical in determining
whether exposure to potential antigens lead
to contact sensitivity or tolerance. Only in
the presence of normal numbers of nor-
mally functioning LC was the contact sen-
sitivity to DNFB obtained ( 14). Despite al-
most normal numbers of LC (similar to that
of tuberculoid patients and normal skin),
the lepromatous patients in the present study
failed to respond to the challenge dose of
DNCB. This may be accounted for by the
following possibilities: a) due to a general-
ized T-cell defect observed in these lepro-
matous patients, it may take a longer time
for the immune mechanism to become ac-
tivated; b) possible ultrastructural varia-
tion or functional deficit in LC might lead
to slow processing of DNCB; c) reduced
numbers of LC in lepromatous leprosy. The
last possibility is unlikely, since our earlier
observations have indicated no difference
in the numbers of T6+ epidermal LC and
their distribution in tuberculoid and lepro-
matous lesions ( 5). Further experiments need
to be carried out to understand the role of
Langerhans' cells in these reactions.

SUMMARY
A study was made on the Langerhans'

cells at the sites of contact sensitivity skin
reactions in 45 untreated leprosy patients.
The skin reaction was induced by 2,4-dini-
trochlorobenzene (DNCB). Langerhans'
cells were quantitated using OKT6 mono-
clonal antibody and indirect immunofluo-
rescence. Clinically, the skin reaction in the
tuberculoid patients was positive at 4, 24,
and 48 hr, while the lepromatous patients
failed to respond at any of the time inter-
vals. Sequential histological analysis of the
skin reaction showed predominantly mono-
nuclear cell infiltrates around the blood ves-
sels and neurovascular bundles in both the
tuberculoid and lepromatous patients. Time
kinetic assessment showed no difference in
the numbers and distribution of OKT6+
epidermal Langerhans' cells at the site of
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the DNCB skin reactions among the tu-
berculoid and lepromatous patients. This,
therefore, suggests that either there is a func-
tional defect in Langerhans' cells or some
other mechanism(s) such as a T-cell abnor-
mality is responsible for the lack of clinical
reaction in lepromatous patients.

RESUMEN
Sc hizo un estudio sobre Ia presencia de las celulas

de Langerhans en los sitios de reacciOn dermica in-

ducida por sensibilizaciOn por contact° con 2,4-dini-
troclorobenceno (DNCB) en 45 pacientes con lepra no

tratada. Las celulas de Langerhans se cuantificaron por

inmunofluorescencia indirecta usando un anticuerpo

monoclonal OKT6. Micntras que la reacciOn en la piel
de los pacientes tuberculoides rue clinicamente posi-

tiva a las 4,24 y 48 horas, ésta result° negativa en los
pacientes lepromatosos a los diferentes intervalos de

tiempo. El anfilisis histolOgico secuencial de la reacciOn

en piel mostr 6 un infiltrado predominantcmente
mononuclear alrrededor de los vasos sanguineos y de

los manojos neuromusculares tanto en los pacientes
lepromatosos como en los tuberculoides. El estudio

cinetico no mostrO diferencias entre los pacientes tu-
berculoides y lepromatosos en cuanto al nUmero y dis-
tribuciOn de las caulas OKT6 + en los sitios de reac-

ciOn dermica. Esto sugiere que un defect° funcional en

las celulas de Langerhans o algUn otro mecanismo, tal
como una anormalidad en las caulas T, son respon-

sables de la falta de reacciOn clinica en los pacientes

lepromatosos.

RESUME

On a etudie les cellules de Langerhans au niveau des
reactions cutanees produites par contact avec des agents
sensibilisants, chez 45 malades de la lepre non traite.

La reaction cutanee êtait produite par le 2,4-dinitro-

chlorobenzene (DNCB). Le nombre de cellules de Lan-
gerhans a etc estime par une mêthode d'immunoflu-
orescence indirecte faisant appel a l'anticorps
monoclonal OKT6. Cliniquement, Ia reaction cutanee

etait positive chez les malades tuberculoIdes apres 4,
24, et 48 heures. Les malades lepromateux n'ont te-

moigne de reponse, a aucun moment. Une analyse his-

tologique en series des reactions cutanees a revels une
predominance d'infiltrats a cellules mononuclêaires

autour des vaisseaux sanguins et des faisceaux neu-

rovasculaires, tant chez les malades tuberculoides que
chez les lópromateux. Une evaluation de la cinetique

au sours du temps n'a pas montre de difference quant
au nombre eta la distribution des cellules Opidermiques

de Langerhans OKT6 +, a l'endroit des reactions cuta-

nees au DNCB chez les malades tuberculoIdes, et pas

davantage chez les lepromateux. On suggere des lors
que ('absence de reactions cliniques chez les malades

lepromateux resulte soit d'un defaut fonctionnel des
cellules de Langerhans, soit d'un autre mêcanisme ou

de plusieurs autres mecanismes tcls que des anomalies
des lymphocytes T.
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