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Immunological Reactions to Mycobacterial Proteins in
the Spectrum of Leprosy

To THE EDITOR:

Leprosy, still a public health probelm in
many parts of the world, is a chronic my-
cobacterial disease produced by an intracel-
lular parasite, Mycobacterium leprae, which
multiplies mainly within tissue macro-
phages and Schwann cells in peripheral
nerves. A good immunological response to-
ward M. leprae depends on the development
of a T-cell-mediated immune response.

It has not been established whether indi-
vidual proteins are sufficient for the devel-
opment of protective immunity in myco-
bacterial infections. Also, the availability of
purified and well-charaterized antigens is a
prerequisite for studying the role of individ-
ual molecules in the pathogenesis of the
disease.

We have previously studied the effect of
soluble M. leprae extract on the prolifera-
tive response of peripheral blood lympho-
cytes from leprosy patients, their family
members and other contacts. In tuberculoid
patients and in contacts we detected differ-
ential reactivity to the various proteins iso-
lated (9 ).

Using molecular biology techniques and
monoclonal antibodies, it has been possible
to obtain individual proteins from my-
cobacterial antigens (I. 2 . 6. S ' 15) which has
been very helpful for understanding the bi-
ology of this microorganism and its rela-
tionship with the host.

In this study, we have compared cellular
and humoral reactivity toward various
whole, fractionated and recombinant my-
cobacterial antigens from M. bovis and M.
leprae in patients from the outpatient clinic
of the Instituto de Biomedicina, Caracas,
Venezuela. These patients were clinically
and histologically diagnosed according to
Ridley and Jopling's classification ("). The
group included 20 lepromatous (LL) and
borderline lepromatous (BL) patients and
20 tuberculoid (TT) patients, as well as a
group of 10 family and nonfamily Mitsuda-
positive contacts. All LL and BL (85%
males, 15% females) and TT (40% males,
60% females) patients were adults.

The antigens used for this study were:
bacilli from experimentally infected ar-
madillo lesions purified using Draper's
method, BP (4); soluble M. leprae extract
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TABLE 1. Percentages of proliferation
to complex extracts and bacillary antigens."

Patients No. BCG'' 1‘11SAL PPD'' BP

Multibacillary 20 30 10 50 I()
(LL and BL)

Paucibacillary 20 70 80 80 25
(TT)

Controls
(contacts)

10 90 90 90 40

Stimulation index >2 positive.
'' M. bovis BCG.
M. leprae soluble antigens.
M. tuberculosis purified protein derivative.
M. leprae purified from infected armadillos.

from the same type of bacilli, ruptured in a
French pressure cell ( 3 ); M. bovis BCG
(Connaught Laboratories, Willowdale, On-
tario, Canada); M. tuberculosis purified
protein derivative (PPD) (Statens Serumin-
stitutet, Copenhagen, Denmark); and re-
combinant antigens 70 kDa from M. tuber-
culosis, 65 kDa from M. boris, and 36 kDa,
28 kDa, 18 kDa, and 10 kDa from M. lep-
rae. These recombinant antigens were ob-
tained from the Recombinant Protein Bank
of the World Health Organization. All solu-
ble antigens were used at a 20-pg/mI final
concentration in proliferation assays. Phy-
tohemagglutinin (PHA) (Sigma Chemical
Co., St. Louis, Missouri, U.S.A.) was used
as the positive control at a 25-pg/m1 final
concentration.

Lymphocyte transformation assay.
Mononuclear cells from 20 ml of peripheral
blood were obtained through a density gra-
dient, diluted, and placed in flat-bottom, 96-
well plates (Falcon 3072; Falcon Plastics,
Oxnard, California, U.S.A.) at 2 x 10 9 lym-
phocytes per well. Cell proliferation was
measured as previously reported C). Results

were reported as the percentage positivity,
and an index higher than 2 was considered
positive. The various percentage positivities
in the spectrum, with both recombinant pro-
teins and complex antigens are shown in
Tables 1 and 2.

Multibacillary patients (18/20) did not
show in vitro cellular reactivity to the re-
combinant antigens used, with a mean stim-
ulation index of 0.98 ± 0.30, similar behav-
ior to that shown with soluble extract
(MISA); only two showed cellular reactiv-
ity with M. tuberculosis 70 kDa and M. bo-
vis 65 kDa, with a stimulation index of 2.26
± 0.67 and 2.24 ± 0.85, respectively. These
patients presented clinical spontaneous re-
version. Paucibacillary patients showed re-
activity with all of the recombinant pro-
teins, more intense with M. leprae 18-kDa,
M. tuberculosis 70-kDa, and M. leprae 10-
kDa proteins. Healthy family or nonfamily
contacts reacted toward all of the antigens
used. The highest values were obtained
with M. tuberculosis 70-kDa, M. bovis 65-
kDa, and M. leprae 10-kDa proteins.

Studies done in Nepali leprosy patients
and healthy controls showed strong correla-
tion between BCG and M. leprae antigens.
Patients and controls did not respond to-
ward complex preparations nor toward re-
combinant antigens ('').

We had similar results in lepromatous pa-
tients, who lack T-cell responses, toward
MISA and recombinant antigens. T cells of
tuberculoid patients and positive contacts
recognized BCG/PPD in 70%/80% and
90%/90% of cases, respectively. Positive
contacts recognized recombinant 70-kDa
and 65-kDa proteins; in tuberculoid patients
there were deficiencies in the cell-mediated
response, it being much greater with the 70-
kDa protein (Table 2).

TABLE 2. Percentages of proliferation to mrcobacterial antigens."

M.
tuberculosis

M.
bovis

Af. leprae

Patients No. 70 65 36 28 18 10

Multibacillary 20 5 5 20 5 I() 0
(LL and BL)

Paucibacillary 20 30 I() 20 15 35 20
(TT)

Contacts 10 50 40 30 25 30 40

Stimulation index >2 positive.
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ELISA, serum pools with mycobacterial recombinant antigens.

Patients Recombinant proteins Soluble
extract

70 65 36 28 18 10 M. leprae

Multibacillary 0.453' 0 0.221 0.154 0.317 1.399 1.718'
(LL and BL) 0.641h 0.107 0.736 0 0.866 1.264 2.310'

Paucibacillary ND' 0.030 ND 0.185 ND ND 0.442
(TT) ND 0.045 ND 0 ND ND 1.107

Contacts 0.140 0 ND 0.076 0.220 0 0.234
0.291 0 ND 0.222 0.451 0 0.590

OD values protein concentration 5 kig/ml.
OD values protein concentration 20 pg/mI.
2 kig/ml.
10 pg/ml.
ND = Not done.

Work done in an endemic region of Ethi-
opia with 24 tuberculoid and 18 leproma-
tous patients and 21 healthy contacts using
11 antigenic molecules including M. leprae
heat-shock protein (hsp) 10 and hsp18 and
hsp65 did not show any association be-
tween the antigen-specific cellular response
and the status of the various patients and
controls studied (' 3 ).

Concerning cellular immunity, it is evi-
dent that the complete M. leprae protein ex-
tract is more immuogenic than individual
proteins; if we study the percentage of pos-
itivity in the lymphocyte transformation
tests of paucibacillary patients and family
or nonfamily contacts, it is clear that sev-
eral proteins are undoubtedly involved in
the immune response. The stimulation in-
dex of T lymphocytes from lepromatous
patients toward M1SA varied between 0.55,
and 1.52; in tuberculoid patients the index
varied between 1.72 and 10.02; in contacts,
between 2.21 and 39.82.

ELISA study. IgG antibodies directed
toward recombinant proteins were deter-
mined in an enzymatic assay ("). The val-
ues of circulating lgG antibodies directed
toward complete extracts (cytosol and cell
wall) and recombinants from M. leprae and
M. tuberculosis were expressed in optical
density (OD). Microtiter plates were sensi-
tized with 5 pg/ml and 20 pg/ml recombi-
nant antigens and 2 pg/ml and 10 pg/ml
soluble M. leprae extract, 50 pl per well;
one well was left with no antigen and two
wells with antigen for each serum pool (LL
and BL, T, and contacts) Preliminary
results using serum pools in the leprosy
spectrum are shown in Table 3.

IgG antibodies responded in greater pro-
portion to complex M1SA and M. leprae
10-kDa protein, and in decreasing order to
M. tuberculosis 70, M. leprae 18, and M.
leprae 36 kDa. With M. bovis 65 kDa it was
not possible to obtain good detection in the
groups studied. Other workers have found
that in the majority of leprosy patients and
their contacts, lgG reacted to both of the 70-
kDa proteins from M. tuberculosis and M.
bovis (BCG) (7 ). Quantitative differences
found in this study using a pool of sera
from patients and contacts are not clear. At
present, we are developing sequential stud-
ies before, during and after multidrug ther-
apy in individual patient's sera.

—Elsa Maria Rada, M.Sc.
Nacarid Aranzazu, M.D.

Jacinto Convit, M.D.
histituto de Biomedicina
Laboratorio de Leprologla
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Caracas 1010A, Venezuela
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Palmo-Plantar Nodular Lesions in Lepromatous Leprosy

To THE EDITOR:

Mycobacterium leprae has the unique
ability among all mycobacteria to utilize
DOPA by virtue of the enzyme diphenol
oxidase ( 11). Cells of neural crest origin,
e.g., Schwann cells, cells of the adrenal
medulla and perineurial cells, can convert
tyrosine to DOPA, offering an explanation
for unusual tissue specificity of M. leprae
( 1 "). Another special feature of this organ-
ism is that it possesses a distinct predilec-
tion for the cooler portions of the body ( 2 . 3.').
Brand ( 3 ) observed that tendons, cartilage
and bones are subject to active infection by
M. leprae only when they lie close to the

skin where the temperature is low. Based on
this concept, the axilla, groin, perineum and
narrow transverse band of skin over the
lumbosacral region are described as "im-
mune zones" for M. leprae because of their
relative warmth (4 ). Even though palmo-
plantar skin is not included in the "immune
zones," its involvement in leprosy is com-
paratively rare (•. "). All earlier reports on
palmo-plantar involvement are in pau-
cibacillary cases ("' ") and in only a single
case of histoid leprosy ('). However, the lit-
erature is silent on lepromatous leprosy in
this regard. In this communication we are re-
porting on a lepromatous leprosy patient with
nodular lesions over the palms and soles.
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