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In 1874 Armauer Hansen described the
causative organism of leprosy, the acid-fast
bacteri um Mycobacterium leprae e)• From
that time onward, leprosy had to be consid-
ered an infectious disease. However, it has
not been possible to deliberately infect
someone with leprosy. Although it has been
reported that some individuais developed
leprosy from being tattooed or from skin-
ning or preparing armadillos for cooking
(2' 25), the respiratory tract is proposed as the
portal of entry, the nose playing a central
role (2.2)).

Studies concerning the nose in leprosy
are mainly aimed at the spreading of the
disease via nasal secretion (.'"). Only a few
studies have focused on the inflammatory
process of the nasal mucosa itself (IS
not only macroscopically investigated by an
eye, nose and throat (ENT) examination but
also looking at the cellular infiltration. In
1966 Joh, et al. described the clinicai and
histopathological appearance of leprous
rhinitis (o). In his group of 7500 patients he
only observed septal perforations in lepro-
matous patients and never in the tubercu-
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loid or intermediate forms. He divided the
lepromatous type into four stages, from in-
vasion of bacteria to the stage of resolution
and fibrosis. In 48 biopsies from 38 patients
with tuberculoid and intermediate leprosy,
he found infiltration of the nasal mucosa
with lymphocytes, epithelioid cells and gi-
ant cells, an increase in the number of mu-
cus-producing cells in the epithelial lining,
and a marked increase in vascularity.

McDougall, et al. took 138 biopsies from
4 borderline and 31 lepromatous patients
before and after dapsone treatment ('').
They found no changes in cellular infiltrates
and no evidence of leprosy infection in their
borderline patients. In the lepromatous pa-
tients, they were struck by the frequency
and numbers of bacilli within the endothe-
lial lining cells of the blood and lymph ves-
sels and the presence of bacilli free within
the lumina of these vessels.

No studies, to our knowledge, have re-
cently been performed with modern im-
munohistochemical methods to study cellu-
lar infiltration and the role of the nasal mu-
cosa in the immune response of leprosy
patients. Therefore, nasal biopsies from
Brazilian leprosy patients with different
classifications of leprosy and different dura-
tions of disease were studied immunohisto-
chemically to further characterize the cellu-
lar infiltrates in the nasal mucosa.

MATERIALS AND METHODS
Patients

Forty Brazilian leprosy patients [34 men
and 6 women, mean age 40 years (range
19-75)1 with different classifications of
leprosy and different durations of disease
were recruiteci in leprosy centers in Bauru
(Instituto Lauro de Souza Lima, 22 pa-
tients) and in Rio de Janeiro (Santa Cruz,
18 patients). The ethnic origin of the pa-
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TABLE 1.^Patient characteristics.

329

Leprosy history (cluration)
<2 years 2-5 years 5-10 years >10 years
N = 13 N = 9 N^2 N = 16

Classilication
TT/BT BB/BL LL
N = 4 N = 12 N = 24

Treatment duration
<1 year 1-2 years 2-10 years >10 years
N^11 N = 14 N = 9 N = 6

Reactions
No reaction Reversal reaction ENL
N = 15 N^5 N = 20

tients was 19 Latino, 15 Negroid and 6
Caucasian. Twenty-four patients were cias-
sified as lepromatous, 12 as borderline (10
BB, 2 BL) and 4 as tuberculoid (2 BT, 2
TT). Thirteen patients were known to have
had leprosy for less than 2 years, 9 for 2-5
years, 2 patients for 5-10 years and 16 for
more than 10 years. Eleven patients were
treated for less than 1 year, 14 patients for
1-2 years, 9 patients for 2-10 years and 6
patients for more than I() years. Twenty-
nine patients received multidrug therapy
(MDT) and 11 patients were receiving or
had received monotherapy (Table 1). The
patients were compared to 10 non-Brazilian
Caucasian controls. The controls were
healthy patients who underwent rhinoplastic
surgery at the ENT department of the Eras-
mus University Medical Center, Rotterdam,
The Netherlands. These patients showed no
abnormalities of the nasal mucosa at rhinos-
copy and nasal endoscopy, and had a nor-
mal sinus X-ray.

Study design
A standardized history was taken from

all patients and a protocolized ENT exami-
nation was done. The standardized history
was taken with the aid of a local physician
who translated all the questions and an-
swers. The questions were focused on the
history, treatment, and symptoms of leprosy
with special emphasis on ENT problems.
The ENT examination consisted of inspec-
tion of the face, ears, internai and external
nose, and the nasopharynx. A nasendos-
copy, nasopharyngoscopy and laryngoscopy
was performed on every patient using a
Storz 30° and 70° nasendoscope and flexi-
ble laryngoscope.

Nasal biopsies
From 34 patients (4 tuberculoid, 10 bor-

derline and 20 lepromatous) and 10 con-
trols, biopsies of the nasal mucosa were
taken from the lower edge of the inferior
turbinate, about 2 cm posterior to the front
edge, and sometimes from the nasal septum
using a Gerritsma forceps with a cup diam-
eter of 2.5 mm. Local anesthesia was oh-
tained by placing a cotton-wool carrier with
50-100 nig cocaine and 3 drops of epineph-
rine (1:1000) under the inferior turbinate or
against the septal mucosa without touching
the place where the biopsy would be taken
( 5 ). The biopsy specimens were embedded
in Tissue-Tek II O.C.T. compound in a
gelatin capsule and immediately frozen in
liquid nitrogen.

Staining procedure
Staining was performed by means of the

long-chain biotin streptavidine-alkaline
phosphate method (supersensitive Bio-
Genix; Klinipath, Duiven, The Nether-
lands). Each tissue specimen was cut isto
serial 6-pm-thick sections on a Reichert-
Jung 2800e Frigocut cryostat and trans-
ferred to poly-L-lysine-coated microscope
slides (Sigma, Bornem, Belgium), dried
and stored at –80°C for a maximum of 3
months. The specimens were raised to room
temperature, dried and fixed in acetone for
10 min at room temperature.

The staining procedure was continued by
placing the slides in a half-automatic stainer
(Sequenza; Shandon Scientific, Zeist, The
Netherlands). Following this, the sections
were incubated for 10 min with 0.5%–l%
bovine sentiu albumin (BSA; Sigma) in
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TABU; 2. Me/iodo/uri antibodies used in studv.

Antibodies Clone (ioncentration Source

CD3 Leu-I (SK7) 0.25 1.1g/III1 Bectwt Dickinson
CD4 Leu3 (SK3) 1^pg/IIII Recto» Dickinson
CDS Leu2 (SKI) 0.12 1.4)/1111 Becton Dickinson
CDI5 Leu! (N1MA) 1.25 pg/Inl Becton Dicki riso))
CD68 KiM6 2 pg/inl Behring
IILA-DR CLB-111,A-DR (1E5) 1^t tg/n)1 CI,I3
Endothelium (factor VIII) KG7/30 1^1.1g/Inl Sanbio
Neuroli1aments 21.11 0.6 pg/nil Sanbio

phosphate-buffered saline (PBS). The sec-
tions were then incubated with normal goat
serum (CLB, Amsterdam, The Netherlands)
for 10 min and subsequendy for 60 min
with the relevant monoclonal antibody
(Table 2). They were then rinsed with PBS
for 5 min zind incubated with Link (goat
anti-mouse long-chain biotinylated super-
sensitive AP, BioGenex AZ()()()UM; Klini-
path) for 30 min, rinsed with PBS for 5
min, incubated with Label (streptavidine-al-
kaline phosphatase, BioGenex AZOOOUM;
Klinipath) for 30 min. They were then
rinsed once more in PBS for 5 min and
TRIS buffer (0.1 M pH 8.5) for 5 min and
incubated for 30 min with a New Fuchsin
substrate (Chroma, Kongen, Germany). Fi-
nally, the sections were rinsed in distilled
water, counterstained with Gill's hema-
toxylin and mounted in glycerin-gelatin.

Control staining was performed by sub-
stitution with PBS and incubation with an
irrelevant monoclonal antibody of the same
subclass. For the general description hema-
toxylin and eosin (H&E) staining was per-
formed.

Wade-Fite staining. Wade-Fite staining
was done according to the standard proce-
dure ('').

Monoclonal antibodies
The monoclonal antibodies used are de-

scribed in Table 2.

Light microscopic evaluation
The surface arca of two entire sections,

and of the epithelium and lamina propria
separately, was measured using the Kontron
Image Analysis System Videoplan 2.1. The
number of positive cells per section was
counted using a 400x magnification. The
number of positive cells/mm: WaS calcu-
lated. When cells could not be counted sep-
arately (neurofilament, endothelium, HLA-

DR), the amount of positivity was scored
semi-quantitatively by ranking all biopsies
in ascending order and giving each a rank
number. These numbers were then used for
statistical analysis.

Statistical analysis
Immunohistological parameters were

compared among the tuberculoid, borderline
and lepromatous leprosy patients and com-
pared to the normal controls. Also, the dura-
tion of the disease, expressed as the years of
known leprosy by history, was analyzed.

Semi-quantitative measurements were
put in ranking order. The rank number of a
certain section was used for further statisti-
cal analysis.

Since the frequency distributions were
not symmetrical and the variances were un-
equal, the Kruskzil-Wallis one-way analysis
of variances was used to calculate the over-
all p value. A p value of <0.05 was consid-
ered to indicate a significant difference be-
tween groups. When the Kruskal-Wallis
analysis resulted in significam differences
among the groups, the Wilcoxon rank sum
test was used to further differentiate among
the four different groups.

RESULTS

General symptoms and signs
More than half of the patients had signs

and symptoms of the disease on the hands,
feet and face; 18 patients had complaints
about the shape of the ear and in 21 patients
(two tuberculoid) deformities of the ear
were found. Seventy percent of the border-
line and lepromatous patients had com-
plaints of the nose. Patients indicated nasal
blockage (18/40) and crusts (25/40) as their
major complaint, and 26 patients had changes
of the externa! nose. In the lepromatous and
borderline patients, endoscopic examina-
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tios showed diffcrent stages of destruction
from sinal' ulceration of the mucoperichon-
drium to septal perforation and, linally,
complete destruction of the cartilaginous
and bony septum and even destruction of all
the nasal turbinates in many lepromatous
and borderline patients. None of the tuber-
culoid patients had abnormalities in the
nose, but they showed a Iight color and
some dryness of the nasal mucosa.

General histology
The sections of nasal mucosa had an av-

erage surface of 3 min'. The general histol-
ogy differed from normal, from partial ep-
ithelial disruption and changes in appear-
ance of the vessels, to a totally distorted
architecture in which hardly any normal
structure could be recognized. The appar-
ently normal biopsies usually showed a lin-
ing of ciliated columnar epithelium with or
without goblet cells and of partially strati-
fied cuboidal epithelium. Ali of the normal
controls showed an intact or only minimally
damaged epithelium. However, in the lep-
rosy groups extensive damage of the epithe-
lium was found in 50% of the tuberculoid,
60% of the borderline and 70% of the lep-
romatous patients. In practically all leprosy
patients the epithelium showed large holes
which appeared to be very enlarged goblet
cells (Fig. la and b).

The normal lamina propria usually con-
sisted of a looser subepithelial cell-rich
layer with most of the mucous glands and a
deeper collagenous, cell-poor layer contain-
ing most of the vessels on to the bone. Nor-
mal biopsies (after vasoconstrictive cocaine
application) showed extensive vasoconstric-
tion in the subepithelial layer and obvious
vasoconstriction in the lower parts of the
lamina propria (Fig. 1c and d). However, in
the leprosy biopsies a marked decrease of
this vasoconstriction was seen; often the
vessels were not constricted at all (Fig. la).

Bacillary index (BI)
In 18 patients M. leprac were detected

using the Wade-Fite staining. Of these 18
patients half scored more than 10 bacilli per
microscopic field.

Immunohistological staining
The median number and range of cells

and the p values are indicated in Tables 3
and 4.
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F10. 1. Staining of the nasal mucosa with KG7/30 (factor VIII, staining the endothelium) of a lepromatous
leprosy patient (a and 11)) and a normal control (c and d). The epithelitim of the lepromatous leprosy patient
showed large boles which appeztred to be very enlarged goblet cens (*). After vasoconstrictive cocaine applica-
tion, normal biopsies showed extensive vasoconstriction in the subepithelial layer and obvious vasoconstriction
in the lower parts of the lamina propria (c). In leprosy biopsies a marked decrease of vasoconstrietion was seen
cornpared to the normal controls. 00en the Niessels were not constricted at ali (a). The endotheliumseemed to be
lacking in the leprosy patients (b) (photomicrographs a and c x200; photomicrographs lb and d x400).
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TAin.1:. 4. p Values, comparison of . dif-
ferem groups with Mann-Whitner U test.

Nlonoelonal
Normal/^Tubereuloid/

lepromatous^lepromatous

CD4
^

0.06^0.02
CD8
^

0.07^NS
CD4/CD8
^

0.02^0.08
CD68
^

0.03^0.0002
nf I 1
^

0.0002^0.02
Endothelium,^<0.00001^NS

amount of factor
VIII positivity

Endothelium,^0.02
^

0.04
free tnetor VIII

Endothelium,^<0.000 01
^

NS
vasoconstriction

eells. T cells were stained for CD3,
CD4 and CD8 positivity. In the epithelium
the total T cell numbers/min 2 tended to be
lower in the lepromatous croup compared
to the normal controls and the other two
groups. The number of CD8+ celis was nor-
mal in the tubercuioid group but signifi-
cantly reduced in both of the other groups.
No significam differences were found in the
CD4+ population.

In the lamina propria, however, the num-
ber of CD4+ celis tended to be higher in the
borderline and lepromatous groups com-
pared to the controls (p = 0.07). The num-
ber of CD4+ cells was significantly higher
in the lepromatous groups than in the tuber-
culoid groups. The number of CD8+ cells
was significantly lower in the borderline and
lepromatous groups compared to the con-
trols. Hence, the CD4/CD8 ratio in the lam-
ina propria was significantly increased in the
borderline and lepromatous groups. Also,
CD8+ cell numbers tended to be more re-
duced when the history (defined as the num-
ber of years which had passed since the lep-
rosy was diagnosed) was longer. This was
more obvious in the borderline group than
in the lepromatous group (data not shown).

Granulocytes. CD15+ cells in the ep-
ithelium were significantly increased in ali
leprosy groups compared to the controls. No
differences were found in the lamina propria.

Macrophages. A significantly lower
number of CD68+ cells was found in the
lamina propria of the tuberculoid group
compared to ali other groups. The number
of CD68+ cells in the lamina propria was
significantly higher in the lepromatous

groups compared to the controls (p = 0.03)
and to the tuberculoid group (p = 0.0002).
No differences were found in the epithelium.

HLA-DR+ eells. The number of HLA-
DR+ cells was determinai semi-quantita-
tively. The degree of positivity varied con-
siderably. In most of the biopsy specimens
the cells of the mono-histiocytic lineage
and endothelium were positive. When more
positivity occurred, mononuclear cells, i.e.,
activated T and B cells, were found to be
positive. Sometimes the cytoplasin of the
epithelium (including that of the mucous
glands) became positive.

Endothelial eells. In the biopsies of the
normal controls, vessels usually stained
dark red in a light rose background due to
free factor VIII in the tissues (Fig. 1c and
d). The vessels, which appeared to be well
constricted, were stained ali around the sur-
face (Fig. 1 c). In the leprosy biopsies, a
marked reduction in vasoconstriction was
seen. Also apparently less free factor VIII
was seen in the tissue. The vessels usually
were stained only partly along the walls. At
these sites the endothelium seemed to be
lacking (Fig. Ia and b).

Neurofilaments. Neurofflaments were
oniy found in the lamina propria. A signifi-
cant reduction of the amount of positivity
was found in all of the leprosy groups com-
pared to the normal controls. Also, the
amount of positivity in the lepromatous
group was significantly reduced compared
to the tubercuioid group. A significam in-
verse correlation was found between the
amount of neurofilaments and the existente
of septal perforations (p = 0.02).

DISCUSSION
In this study clinicai data concerning the

nose and data on immunohistochemical
findings in the nasal mucosa of leprosy pa-
tients and normal controls are compared.
Immunohistochemical investigations have
frequently been performed on the skin of
leprosy patients ( 1 ". 2" . " .... "). However, to
our knowledge this study is the first to de-
scribe antigenic characteristics of cells in
the nasal mucosa.

Some leprologists do not consider the
skin to be of great importante as the portal
of entry for M. leprae, although some still
do ( 2. Most consider leprosy to be an
airborne disease like tuberculosis ( 3"), in
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which infectious patients discharge bacteria
from their nasal mucosa (".'".."). The respi-
ratory tract is proposed as the portal of en-
try, the nose piztying a central role (2.2").

However, it is still not known why some
individuais deveio') leprosy and others do
not. An imune inununity is proposed for
some individuais (2. 22. 4o ) , bUt in the major-
ity of infected persons the cell-mediated
immunity (CMI) seems to be of crucial im-
portance (21). For a short period of time it
was thought that the FILA locus would be
the decisive factor (`), but this was soou re-
futed (35)• However, it was later shown that
the HLA-DR phenotype had some influ-
ence ou the type of leprosy which devei-
oped after infection (24.1.

Stoner, et al. suggested that the way of
entry of M. leprae antigens imo the immune
system could be of importance, supported
by the concept of a peripheral and a central
lymphatic compartment (35)• Their theories
were later expanded by Naafs (") and Das
and Naafs (3) who theorized that a balance
between immune tolerance induced via the
central lymphatic compartment, sensitized
via a respiratory portai of entry, and de-
layed-type hypersensitivity, induced via the
peripheral lymphatic compartment, sensi-
tized by the introduction of bacilli through
the skin (scratching), determines the out-
come of the infection. Recently, it has been
suggested that the antigens presented via
the nasal mucosa couid suppress the CMI
(12). Whether the differences in the
CD4/CD8 ratio or the changes in the
TH I /TH2 ratio (17) are the most important
has not yet been determined. Kiatser, et al.
have shown by means of the polymerase
chain reaction (PCR) that even healthy con-
tacts in an endemic environment have M.
leprae DNA in their nasal mucosa (") and
that visitors to a leprosy hospital have tran-
sient positive nose swabs as well.

In 1966 Job, et al. described the histol-
ogy of the nasal mucosa of leprosy patients
and differences in the cellular infiltrates (>).
However, at that time further characteriza-
tion of the infiltrates was not possibie.

In this study, it was surprising that the
damage to the whoie depth of the nasal mu-
cosa, epithelium and lamina propria was
considerable, even in nasal mucosa which
looked relatively normal during clinicai in-
spection. 1n tuberculoid patients, who

macroscopically did not show any damage
of the nasal mucosa, histopathologically ex-
tensive damage of the epithelium was found
in haif of them.

The epithelium showed large holes
which looked like very extended goblet
cells. This phenomenon was also described
by Job, et al. O. A possible explanation for
this could be that due to extensive produc-
tion of mucus stimulated by the continued
bacterial superinfections, the goblet celis
become overextended. On the other hand,
Lhe seromucous glands of the leprosy pa-
tients were signilicantly reduced compared
to the normal controls and were surrounded
by inllammatory cells. It could well be that
a shift Fias taken place from production of
mucus in the giands to production in the
goblet cells, resulting in a change in munis
constituents and, hence, to a lack of mu-
cosal defense.

Very obvious was the lack of vasocon-
striction after cocaine application, which
was aiready encountered when taking the
biopsies. Although our group is very expe-
rienced in taking biopsies in all sorts of
nasal mucosai disease having generally
less than 2(7, epistaxis, a considerable num-
ber of the leprosy patients showed some
epistaxis after the biopsy. A few even had
significant epistaxis. Also, in the factor VIII
staining of the endothelium an apparent
lack of vasoconstriction was found. More-
over, in the leprosy biopsies, the vessels
showed a lack of staining with factor VIII
in part of the vessel wall of a large number
of sinusoids. Whether this is a lack of en-
dothelial lining or a lack of expression of
factor VIII needs further evaluation. At this
moment we tend to think the endothelial
lining is actually missing. McDougall, et ai.
ais° observed this phenomenon and de-
scribed it as a disruption of the endothelial
cells ("). It is not clear whether the lack of
vasoconstriction is a result of changes in the
vessel itself or due to the decrease of nerves
in the nasal mucosa, since the number of
neurofilaments were extensiveiy reduced in
ali leprosy groups compared to normal con-
trols. More reduction occurred in the bor-
derline/lepromatous group than in the tu-
berculoid group. Although neurotilaments
were reduced in ali groups, confirming the
observation that a diminished sense of
smell and taste occurred in leprosy patients
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throughout the leprosy spectrum (31), septal
perffirations were only found in the lepro-
matous ieprosy patients and in two patients
of the borderline group (B14. This might in-
dicate that nose picking and sensitivity dis-
orders are not the main reason for the oc-
currence of septal perforations but, more
likely, the cause of. mucosal destruction is
by nonmechanical means.

The findings concerning, the composition
of the cellular inliltrate are puzzling, ai-
though some can be expiained. In the skin
lesions of leprosy patients the 'mulher of
CD4+ cells is higher in tuberculoid and
borderline than in lepromatous patients

28' 32 However, in the nose the number
of CD4+ cells is found to be higher in the
lepromatous mucosa. A possibie explana-
tion could be that these CD4+ celis have
nothing to do with the actual leprosy infec-
tion and are not directed against M. leprae
antigens but directed against the abundant
superinfection encountered in the damaged
mucosa. This superinfection can ttis() be
field responsible for the large number of
CD15+ cells (granuiocytes) in the epithe-
lium. The number of these celis is not in-
creased in the lamina propria, reflecting the
observation that none of the patients had
erythema nodosum leprosum at the inoment
of the biopsy.

An increased number of CD68+ cells was
found in the lamina propria of lepromatous
patients. This fits with the observation in
the skin that the dermis of lepromatous pa-
tients contains granuloma consisting mainiy
of macrophages (")•

The most striking observation is the de-
creased number of CD8+ cells in the mu-
cosa of ali leprosy patients independent of
the classitication. The number of these cells
declines over the leprosy spectrum from tu-
berculoid to lepromatous; moreover it de-
clines also with the duration of the disease.
The findings are independent of treatment;
an independence which was ais() noticed by
McDougall, et ai. However, their ob-
servation period was only 6 weeks. In pa-
tients having a long history, however, the
number of CD8+ cells increased again, per-
haps refiecting a slight improvement in im-
munity which also can be seen in the skin in
long-term, adequately treated lepromatous
patients (37)•

Normally the epithelium of the nasal mu-
cosa shows a considerable number of CDS+

cells. These cells in the nasal mucosa are
thought to be cytotoxic, being invoived in
the first line of defense (4). Their relative
absence in the mucosa of leprosy patients
may contribute to the observed increase in
CD4+ cells and grantdocytes which may
have to take over some of the tasks of the
cytotoxic CD8+ cells.

In the skin of lepromatous leprosy pa-
tients the CD8+ cell is the predominant T
ccii, considered to be a suppressor cell re-
sponsible for the nonresponsiveness of lep-
romatous leprosy patients to M. leprae anti-
gens. In the skin in leprosy the CD4/CD8
ratio decreases over the spectnim from tu-
berculoid to lepromatous, quite contrary to
the tindings in the nose where the CD4/
CD8 ratio increases from tubercuioid to
lepromatous. Whether the CD8+ cells in the
skin in leprosy are actualiy suppressor celis
and those in the nose actually cytotoxic
cells has not yet been properly established.

It is not ciear as yet whether the reduced
numbers of CD8+ Mis are acquired during
infection or whether persons with a low
number of CD8+ cells in their nose might
have a higher risk of acquiring leprosy. This
specuiation requires further study, espe-
cially since it lias been shown that normal
individuais readily encounter M. leprae and
that antigenic determinants, when presented
via the nasal mucosa to the CMI system, are
able to induce toierance (12). Moreover, it
has been shown that the CD8+ cells are of
cruciai importance for the acquired immu-
nity against some intracellular pathogens
(II). 13).

SUMMARY
A detailed study of the nose was under-

taken in 40 leprosy patients with different
classifications of leprosy and different dura-
tions of disease at two hospitais in Brazil.
This manuscript describes the immunohis-
tochemical data on cellular á-infirmes in the
nasal biopsies of those patients. It was sur-
prising that the damage to the whoie depth
of the nasal mucosa, epithelium and lamina
propria was considerable, as was the case in
the nasal mucosa which iooked relatively
normal during clinicai inspection. The ep-
ithelium showed large boles which looked
like very extended goblet cells. Very obvi-
ous was the lack of vasoconstriction after
cocaine application, and the vessels ais()
showed a 1ack of staining with factor VIII,
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possibly indicating a disruption of the en-
dothelium. The number of neurolilaments
was extensively reduced in all leprosy
groups compared to normal controls. As in
the skin, an increased number of CD68+ Mis
was found in the lamina propria of the nasal
mucosa of the lepromatous patients. Con-
trary to findings in the skin, in lhe nasal mu-
cosa of the borderline/lepromatous patients
the number of CD4+ cells was increased
and the number of CD8+ cens was de-
creased compared to normal controls. The
number of CDS+ cells tended to be more
reduced when the history of leprosy was
longer. It is not clear as yet whether the re-
duced numbers of CD8+ cells are acquired
during infection or whether persons with a
low number of CDS+ cells in the nose might
have a higher risk of acquiring leprosy.

RESUMEN
Se realizó un estudio detallado de la nariz de 40 pa-

cientes cor) diferentes tipos de lepra y con diferentes
tiempos de evolución de la enfermedad en 2 hospitales
de Brasil. En este manuscrito se describen los hallaz-
gos innumohistoquímicos de los infiltrados celulares
en las hiopsias nasales de los pacients. Fue sorpren-
dente encontrar que el dano de toda la mucosa nasal,
incluyendo el epitelio y la lamina propia, fue consider-
able, a pesar de que la mucosa pareci() relativamente
normal en la inspección clínica. El epitelio mostró
hoyos grandes que pareceicron como células globosas
muy extendidas. Fue muy obvia la falta de vasocon-
stricción después de Ia applicación de cocaína. Los va-
sos también mostraron la ausencia de tincifin para fac-
tor VIII, quizá por la ruptura del endotelio. Todos los
pacientes mostraron un número extremadamente re-
ducido de neurofilamentos. Como en la peil. en la
lámina propia de la mucosa nasal, los pacientes con
lepra lepromatosa tuvieron números elevados de célu-
las CD68+. Comparados coa los controles sanos, los
pacientes lepromatosos y pre-lepromatosos tuvieron
números elevados de células CD4+ y números reduci-
dos de células CD8+; esto fue contrario a lo observado
en la piei. El número de células CD8+ tendió a ser más
reducido suando la evolución de la enfermedad fue
más larga. No está claro si los números reducidos de
células CD8+ soa el resultado dc la infección o si las
personas con números hajos de células CDS+ en la
nariz tienen mayor riesgo de adquirir la enfermedad.

RÉSUMÉ
Une étude détaillée des lésions nasales a été enter-

prise chez 40 patients issus de deux hõpitaux hrésiliens
et atteints de lepre de durée d'évolution et de classili-

cation variahle. Cet article décrit les données immuno-
histochimiques des infiltrats inflammatoires ohservés à
partir des biopsics nasales de ces patients. II Fut sur-
prenant de constater l'importance des lésions de la

nniqueuse. à Ia fois de l'épithélium et de la lamina pro-
pria, méme lorsque la miiqueuse nasale semblait rela-
tivement nonnale à l'inspection clinique. L'épithélium
montrait de grands trous qui ressemblaient à des cel-
lules à mucus hypertrophiées. II y avais une absence
très évidcnt de vasoconstriction alues Fadministration
locale de cocaine, et les vaissaux montraient une ab-
sence de marquage par le facteur VIII, suggérant une
atteinte de l'endothélium. I,e nombre de neurofilments
était nettement niditit dans chague groupe :aleita de
lépre, en comparaison de controles normaux. Comine
dans la pcau. la lamina propria de la initqueuse nasale
des paticnts lépromateux avaient un nombre important
de cellules CD68+. A l'opposé, contrastam avec les
données cutanées, un nombre plus important de cel-
lules CD4+ et t) nombre moias important de cellules
CD8+ par rapport aux controles, étaicnt présents dans
la finiqueuse nasale des patients borderline/léproma-
teus. 1,e nombre de cellules CD8+ aviai tendance à
être d'atitant plus réduit que la durée d'évolution de Ia
lépre élan longue. II reste cependant à determiner si le
nombre réduit de cellules CDS+ est acquis en cours
d'infection ou si les individus avec on nombre redita
de cellules CI)8+ dans le nez one un risque plus im-
portant dc développer la lepre.
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