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Interferon-Gamma Responses to Candidate Leprosy
Skin-Test Reagents Detect Exposure to Leprosy in an

Endemic Populationl
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Patrick J. Brennan, and Paul W. Roche'

Infection with Mrcobacterium leprae
precedes the development of clinicai lep-
rosy by many months or years (")• This
subclinical state is resolved in the majority
of people by an effective natural immunity,
the compound of exposure to environmen-
tal mycobacteria and BCG vaccination.
Studies ia Ethiopia show that on exposure
to leprosy there is an engagement with the
adaptive immune system (7) which causes
the expansion of clones of leprosy-specitic
T cens which produce cytokines such as in-
terferon-gamma (IFN-y).

Leprosy control measures have to date
focused on the delivery of an effective ther-
apy to thosc with clinicai leprosy.
ia this strategy is that as the number of in-
fectious cases are cured the transmission of
the leprosy bacteria in the community will
be disrupted. There is, however, no measure
of exposure to leprosy applicable to com-
munity studies. Such a measure is needed to
measure the impact of multidrug therapy
(MDT) on transmission and to estimate the
number of new cases arising in different
communities.

Over the past years, work at Colorado
State University, Fort Collins, Colorado,
U.S.A., has focused on the development of
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fractions of the leprosy bacillus, free of im-
muno-inhibitory lipids, which woukl be
suitable for skin tests (e). ''). Studies in
Nepali leprosy patients have shown that
these antigens are strong inducers of cell
proliferation and IFN-y production in pa-
tients with leprosy

In the present work we have used a sim-
pie whole blood overnight culturc to mea-
sure the production of IFN-y ia response to
these skin-test antigens. The production of
IFN-y ia response to purified protein deriv-
ative (PPD) of M. tuberculosis in a similar
overnight blood culture has been shown to
correlate strongly with skin-test reactivity
to PPD (15). We have examined the re-
sponses of leprosy contacts and Nepali con-
trol subjects and patients with tuberculoid
leprosy, lepromatous leprosy and tuberculo-
sis to aSSCSS the ability of the antigcns to in-
duce IFN-y and, thus, the potential of the
antigens to induce skin-test reactions. We
also sought to examine the utility of thcse
reagents ia detecting exposurc to leprosy by
comparing the responses in known contacts
with those in the same communities without
known exposure.

MATERIALS AND METHODS

Antigens. M. leprae sonicate (MLS), M.
leprae cytosolic fraction (MLSA-LAM)
and cell-wall fraction (MLCwA) were pre-
pared at the University of Colorado under a
National Institutes of Health (NI H) contract
NO I -A1-5562. Tubcrculin PPD (Batch
RT47) was supplicd by State') Sermminsti-
tut, Copenhagen, Denmark. Phytohemag-
glutinin (PHA) was supplied by Sigma-
Aldrich Co., Poole, U.K.

Study population. These studies were
approved on ethical and technical grounds
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by the Nepal Health Research Council of
His Majesty's Government, Nepal. A total
of 258 subjects were testcd. Healthy unex-
posed individuais (N = 43) without signs of
clinicai leprosy and without a history of
leprosy in thcir families or any known con-
tact with leprosy were recruitcd from the lo-
cal univcrsity. Leprosy patients beim*,
treated with MDT were defined on clinicai
grounds as tuberculoid (TT/BT) leprosy pa-
tients (N = 22) and lepromatous (BL/LL)
leprosy paticnts (N = 23). Tuberculosis
(TI3) patients (N = 20) werc patients with
pulmonary TB diagnosed ou clinicai
grounds who were recciving anti-TB drug
therapy.

Healthy leprosy contacts (N = 150) were
houschold and nonhousehold contacts of
currentiy active or inactive leprosy cases. A
household contact was defined as a person,
usually a relative, currently living in the
szune house as a leprosy patient; a non-
household contact was detined as a person,
usually a nonrelative, living in the same vil-
lage, or someone Wh() visited the patient
frequently. Data ou the index case (leprosy
typc, sulcar positivity, treatment type and
length) and the contact's exposure (iength
of total exposure, length of exposure to un-
treated disease, and relationship to the in-
dex case) were also recorded.

Blood samples. Blood samples were
drawn after obtaining informed consent
from cach study participara. Samples were
collected into 20-ml sterile tubes containing
preservative-frec hcparin (Sigma Chemical
Co., St. Louis, Missouri, U.S.A.) at 10
U/ml. The samples were incubated with
antigens within 2 to 4 hr of coliection.

Overnight whole blood assay. One mi
aliquots of undiluted whole blood werc in-
cubated in wells of a 24-well, tissue culture
plate. Antigens (MLSA-LAM, MLCwA,
M. lepme sonicate, PPD) and mitogen PI-IA
in equal volumes of RPM1 media (Sigma)
were added to each well to give a final con-
centration of 10 gg/ml. After a 24-hr incu-
bation at 37°C in 5% CO, plasma was
vcsted from the top of the biood cuitures.
Approximately 300 gi of plasma was har-
vested per ml of blood and frozcn at —20°C
for subsequent IFN-y measurement.

IFN-y measurements. IFN-y was mea-
sured by an enzyme-linked immunosorbant
assay (ELISA) using paired monoclonal

murine antibodics according to the 'muni-
facturer's instructions (Pharmingen, San
Dicgo, California, U.S.A.). ELISA plates
(Immulon 2; Dynatech, Chantilly, Virginia,
U.S.A.) were coated with a mousc
man IFN-y monocional antibody (2 Mg/m1)
in carbonate buffer, pH 9.6, overnight at
4°C. The wells were then blocked with 200
gi 3% bovine sentiu albumin (BSA) in
phosphate buffered salinc (PBS) per well
for 2 hr ai room temperature (RT); 50 gl of
each cultue supernatant was addcd to the
wells in duplicate. Serial dilutions of re-
combinam human IFN-y (Lot 321.01012;
Biogen SA, Geneva, Switzerland) diluted in
RPM! with 5% hcat-inactivated pooled hu-
man serum were added to the control wells
in a range from 1 to 250 U/ini, and the
plates incubated at 4°C overnight. Then the
piates were washed four times with PBS
containing 0.05% Tween-20 (PBST), and
biotin-labeled antihuman IFN-y (1 gg/mi,
100 gl per well) was addcd. The plates wcre
incubated for 45 min at RT and then washed
six times. Avidin peroxidasc (1 mg/ml) di-
luted 1 in 800 in 1% BSA/PBST was added
to the plates and they werc incubated for
30 min at RT. Color reaction was developed
by adding 100 gl of 0.4 mg/ml o-phenyi-
enediamine (Sigma) in citrate phosphate
buffer (pH 5) containing 0.006% hydrogen
peroxide. The rcaction was stopped with
an equal volume of 2.5 N sulfuric acid, and
the piates were read at a wavelength of 492
um using a Dynatech MRX Plate Reader.
IFN-y resuits were expressed as mean units
of IFN-y (U/m1) of duplicate welis atter
subtraction of any nonspecifie IFN-y pro-
duction in nonstimulated cultures. The
detection i imit of the IFN-y ELISA was 1
U/ml.

T-eell subset depletion. CD4+ or CD8+
T cens were depleted from whole blood us-
ing Dynabeads M450-CD4/CD8 magnetic
beads according to the manufacturer's in-
structions. Cells depleted of CD4+ or CD8+
T cens werc incubated overnight with 10
gg/mi of MLSA-LAM as desc-ribed above
and IFN-y was measured. Twcnty depletion
experiments were performed (4 controls, 4
healthy leprosy contacts, 4 TT/BT patients,
4 BL/LL patients and 4 TB patients).

Statistics. Ali statistical tests wcre per-
formed using the "Stata- (Version 5) statis-
tical program. The variance of the los trans-



42^ International inumai ofLeprosv^ 2000

TABLE 1. IFN-yproduction after 24 hours in tlw whole blood assay (N = 248).

Antigens

Geometric inean IFN-y (95% CI)

Controls
(N = 43)

Leprosy contacts
(N = 140)

TT/IIT leprosy
(N= 19)

BULI. leprosy
(N = 23)

TB patients
(N = 20)

MLSA-LAM 1.0 8.8 4.8' 1.5 1.5
(0.4-2.0) (6.3-12.2) (2.2-9.24) (0.5-3.2) (0.6-2.9)

MLCwA 2.3 6.2" 3.5 0.8' 4.6
(1.4-3.5) (5.1-8.6) (1.5-7. 1 ) (0.2-1.9) (2.5-8.0)

MLS 4.6 7.3 5.3 0.75' 4.1
(2.5-7.2) (5.2-9.99) (2.3-10.9) (0.05-1.9) (1.8-8.0)

PPD 68.8 40.5 18.41' 12.5' I57.6''
(40.8-115.6) (30.6-53.5) (9.2-36.0) (5.7-26.2) (97.1-255.6)

PUA 66.7 45.8 71.9 51.1 254.7'
(31.7-139) (26.7-78) (24.0-211.4) (18.3-140.0) (102.9-628.1)

Mean IFN-y leveis signiticantly different compared with control group p <0.05, '' p <0.01, p <0.001).

formed data was comparcd among groups
and found to be similar in distribution, ex-
cept for the PPD results in TB patients com-
pared with control groups. The IFN-y re-
sponses in the study groups wcre compareci
by the F test to asscss the significancc of the
differences in thc means between groups.

The confounding effects of age, scx, type
of contact, index case smear status and
length of total exposure (but not length of
exposure to untreated disease) was con-
trolled for by the use of analysis of covari-
ance (ANCOVA) and adjusted means were
calculated. Correlation between continuous
variables was measured by the Spearman
rank correlation cocfficient using raw data.

RESULTS

A total of 258 subjects were testcd in the
ovcrnight assay. Of these, 248 gave measur-
able IFN-y of greatcr than or equal to 1
U/ml abovc that in control wells without
antigen. Ten contacts who did not respond
above background to any antigen were ex-
cluded.

IFN-y responses in the different groups
are shown in Table 1. The leprosy contact
group had the strongest IFN-y responses to
the two candidate skin-test rcagents, signif-
icantly greater than those of controls. Re-
sponses of the tuberculoid leprosy paticnts
to MLSA-LAM were also greater than con-
trols. Lcpromatous leprosy paticnts made
significantly less IFN-y than controls to
MLCwA and MLS. Responses to the lep-
rosy skin-test antigens in TB patients were
not significantly greater than controls. The

individual responses in the different study
groups to the skin-test reagents MLSA-LAM
and MLCwA are shown in The Figure.

The 140 contacts remaining in the stucly
aftcr nonrespondcrs were excludcd werc 75
males and 65 females with an age range of
9 to 78 ycars (average 30.4 years); 112 wcre
household contacts of leprosy patients and
28 werc nonhousehold contacts (as de-
scribed above). The total length of exposurc
rccorded for 115 of the patients ranged
from 1 month to 44 years (averagc 75
months). Similarly, data available on 113 of
the contacts showed that the period of ex-
posure to an untrcated paticnt ranged from
1 month to 28 ycars (miei-age 29.7 months).
This was based on the patient's estimate of
the length of time bctween the appearance
of lhe first symptoms of clinicai leprosy and
the beginning of antileprosy drug treatment.

The index cases of the contacts were 117
multibacillary (MB) and 21 paucibacillary
(PB) cases (defmed by treatmcnt catcgory)
and unknown in 2 cases. Of the 117 index
cases with slit-skin-smear data available, 65
had bcen skin-smear positive and 52 had
been skin-smcar negative. All but one of the
index cases were treated with MDT. Of the
index cases currently under treatmcnt at the
time of testing contacts, 37 paticnts had
been treated for less than 1 year and 13 for
more than 1 year.

We examined the IFN-y responses in the
subgroups of the 140 leprosy contacts
(Table 2). Female contacts had a signifi-
cantly lower mean IFN-y response to MLS
than did male contacts. Contacts agcd less
than 40 years had significantly higher
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THE Fictuti:. lnterferon-gamma (IFN-y) responses in study groups to new leprosy skin-test antigens. A =
MLSA-LAM; B = MLCwA. 1 = Endemic controls (N = 43); 2 = healthy leprosy contacts (N = 140); 3 = TF/13T
leprosy patients (N = 19); 4 =13L/LL leprosy patients (N = 23); 5 = tuberculosis patients (N = 20).

IFN-y responses to MLSA-LAM and MLS
than contacts aged more than 40 years.
Contacts with reccnt exposure (within the
last 2 years) had signiticantly higher re-

sponscs to MLSA-LAM than did contacts
with long-tcrm exposurc (more than 2
years). There wcre nonsignificant differ-
ences between contacts of smear-negative
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TABLE 2. Comparison of IFN-y responses to leprosy antigens in 140 healthy contad
subjects (unadjusted means and comparisons).

Type of contact No.
Geometric mean (95%, CI)

MLS-LAM MLCwA MLS PPD

Male 75 8.9 (5.3-13.5) 7.5 (5.0-11.1) 10.0 (6.5-15.3) 47.7 (31.6-71.))
Female 65 8.6 (5.0-14.6) 5.0 (3.1-7.8) 4.9 (2.8-8.0)' 33.8 (21.8-52.1)
Age <40 yrs. 109 10.4 (6.9-15.4) 7.1 (5.0-9.8) 8.9 (6.2-12.8) 39.0 (27.7-54.8)
Age >40 yrs. 30 4.1 (1.5-9.3)' 4.2 (1.9-8.1) 3.1 (1.1-6.8)' 44.9 (23.5-85.2)
Household contact 112 7.8(5.1-11.8) 6.2 (4.4-8.7) 7.8 (5.3-11.3) 38.7 ( 27.7-54.1 )
Nonhousehold contact 18 13.6 (6.0-29.4) 6.0 (2.9-11.7) 5.7 (2.6-11.7) 48.7 (24.6-95.4)
Index case smear negative 52 8.4 (4.6-15.1) 6.6 (4.0-10.6) 9.2 (5.2-15.8) 42.8 (26.8-67.9)
Index case smear positive 65 5.5 (3.1-9.4) 5.4 (3.4-8.3) 5.5 (3.2-8.9) 37.3 (24.4-56.9)
Total exposure 5_2 yrs. 44 11.6(6.1-21.2) 5.0 (2.7-8.5) 8.0(4.2-13.8) 56.4 (33.9-93.3)
Total exposure >2 yrs. 75 4.8 (2.7-8.0)' 6.1 (4.0-9.2) 6.2 (3.8-9.8) 32.7 (22.2-47.9)
Exposure to untreated

leprosy 52 yrs. 79 7.1 (4.2-11.4) 5.0 (3.2-7.5) 6.6 (4.1-10.4) 38.1 (26.0-73.1)
Exposure to untreated

leprosy >2 yrs. 40 6.1 (2.9-12.0) 7.3 (4.1-12.4) 7.0 (3.6-12.8) 43.3 (25.4-73.1)

'Higher mean 1FN-y leveis compared with control group, p <0.05.

patients and those who had contact with
smear-positive patients. The length of expo-
sure to untreated patients appeared to have
had no cffect on the IFN-y leveis of con-
tacts; this was possibly because exposure to
untreated patients had occurred some years
previously.

Since there was evidence of age and scx
confounding, multiple linear regression was
used to derive adjusted means for the con-
tact subgroups (Table 3). When this adjust-
ment was madc, only recent exposure was
shown to significantly affect the cohtacts'
IFN-y responses.

The IFN-y responses to skin-test anti-
gens and the IFN-y responses to MLS and
PPD were variably but significantly corre-
lated for the whole study group (Tablc 4).

When individual responses were correlatcd
with age or length of exposure, weak, sta-
tistically nonsignificant correlations wcre
noted (data not shown).

Depletion of peripheral blood mononu-
clear cells (PBMC) with magnetic beads
coated with monoclonal antibodics revcalcd
that CD4+ cells are the major but not exclu-
sive contributor to 24-hr IFN-y production.
There was no significant difference in the
cell subset IFN-y production between study
groups. The combined group median IFN-y
production from undepleted PBMC was 8.5
U (range 2-230). After depletion of CD4+
cens, the median IFN-y production WaS 4.0
U/ml (range 0-73; p = 0.0057) comparcd
with the undepleted IFN-y levei. After &pie-
tion with anti-CD8+, the median IFN-y pro-

TABLE 3. Comparison of IFN- y responses to leprosy antigens ia 140 healthy contact
subjects (adjusted me(Jns and comparisons).

Type of contact No.
Geometric mean (95% C1)

MLS-LAM N1LCwA NILS PPD

Household contact 98 6.6 (4.2-10.2) 6.0 (4.1-8.5) 7.6 (5.1-11.2) 41.2 (29.1-58.2)
Nonhousehold contact 19 6.9 (2.3-18.0) 5.4 (2.1-12.2) 4.0 (1.3-9.7) 32.7 (14.7-71.8)
Index case smear negative 51 8.7 (4.7-15.3) 6.6 (4.0-10.7) 9.4 (5.4-16.0) 43.1 (26.9-68.9)
Index case smear positive 65 5.3 (2.9-9.1) 5.3 (3.3-8.3) 5.4 (3.2-8.6) 37.1 (24.1-56.9)
Total exposure 524 mos. 43 11.2 (5.8-20.6)' 5.1 (2.8-8.7) 7.7 (4.2-13.4) 55.9 (33.0-94.4)
Total exposure >24 mos. 74 4.8 (2.8-8.1) 6.4 (4.2-9.6) 6.3 (3.9-10.0) 32.8 (22.0-48.6)
Exposure to untreated

leprosy 52 yrs 77 7.2 (4.3-11.7) 5.2 (3.4-7.9) 6.9 (4.3-10.8) 38.2 (25.6-56.8)
Exposure to untreated

leprosy >2 yrs 40 5.7 (2.6-11.5) 7.4 (4.1-12.7) 6.7 (3.5-12.1) 42.7 (24.5-73.8)

Higher mean 1FN-y leveis compared with control group, p <0.05.
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TAI3LE 4. Spearman rank correlations
between IFN-y responses to leprosy anti-
gens in the whole study population (N =
248).

Variable^Antigen^dto Value p Value

MLS^vs^MLSA-LAM^0.4^<0.0001
MLCwA^0.58^<0.0001

PPD^vs^MLSA-LAM^0.22^0.0006
MLCwA^0.43^<0.0001

duction WaS 6.0 U/ini (range 0-220; p = 0.07)
compared with the undepleted IFN-y levei.

DISCUSSION
The source of cytokines in short-term

blood cultues are "armcd effector" T cens
('"). These circulating, antigen-specitic,
memory T edis are able to liberate activating
cytokines rapidly on antigen presentation.
IFN-y is the key cytokine in cell-mediated
immune responses which control intracellu-
lar infections such as leprosy. IFN-y is also
important in the delayed-type hypersensi-
tivity (DTH) reaction, which is the basis of
Lhe tuberculin skin test (TST) (-1). Recently,
a strong correlation lias been established
between IFN-y produced in a 24-hr whole
blood assay and the tuberculin skin test (s).
The overall specificity of IFN-y to PPD
from M. tuberculosis compared with the
TST WaS 98%, with a sensitivity of 90% in
healthy Australian individuais. Thus, a link
has been established between the in vitro
production of IFN-y and the DTH response
in vivo. This suggests that the leprosy anti-
gens studied here have the potential to in-
duce DTH skin reactions in leprosy con-
tacts. In an earlier study at this center, IFN-y
produced to the MLSA-LAM antigen in a
6-day cultue was strongiy associatcd with
lepromin skin-test positivity ().

The IFN-y responses described here dis-
criminate well between leprosy contacts
and endemic controls. This indicates that
the preparations are sufficiently leprosy
specific so that exposurc to other mycobac-
terial disease, environmental mycobacteria
or BCG vaccination does not prime individ-
uais to respond to the skin-test reagcnts.
The leprosy-specific naturc of the skin-test
antigens is supported by the observation
that the TB patient group ais° did not makc
significant IFN-y responses to the leprosy

reagents. Further, the lepromatous leprosy
patient group shows significantly reduced
IFN-y responses compared to the control
group; this agrees with previous observa-
tions of a "hyporesponsive" or non-IFN-y
response to leprosy antigens in leprornatous
paticnts (3).

MLS is the parent material from which
MLSA-LAM is derived, and it is similar to
the material used in previous skin-test stud-
ics. Skin-test surveys in leprosy-endemic
populations using Rees and Convit antigens
have shown evidence of nonspecific sensiti-
zation in endemic popuiations. The prepara-
tions were not sensitive enough to detect
leprosy nor specific enough to confirm a
clinicai dinnosis of leprosy (8). In the pres-
ent study, IFN-y responses to MLSA-LAM
and MLCwA (The Figure) show a distinctly
stronger response in leprosy contacts com-
pared to nonexposed endemic control sub-
jects and patients with TB.

The finding that contacts recently ex-
posed to ieprosy patients had substantially
stronger responses to MLSA-LAM is of in-
terest. This difference persisted atter adjust-
ing for age, sex and type of contact and
smcar positivity. One explanation could be
that chronic exposure leads to a maturation
of the immune response, which downregu-
lates IFN-y production. Alternately, expo-
sure to leprosy may be a time-limited event,
which stimulates a population of T cells to
producc IFN-y but, without ongoing stimu-
lation, this memory T-cell popuiation de-
clines in number or gocs into scnescence.

Current strategies to measure exposure
to leprosy use serolmzy or polymerase chain
reaction (PCR). Studies of contacts in The
Philippines indicate a greatly incrcased risk
of deveioping disease among contacts who
are scropositive for antibodics to the pheno-
lic glycolipid of M. leprae; however, only
5.9% of ali contacts were seropositive (`')•
Indeed, it now appears from severa] studics
that seropositivity in the majority of con-
tacts may wane without the development of
disease ('). Serological responses are 'uca-
surable only in frank diseases and where the
bacillary load is evidenced by a positive
skin smear (1')• Antibody measurements are
less useful in measuring exposure to lep-
rosy in the community since the primary
engagement of host immunity in leprosy is
the cellular immune response. However, the
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combined testing of cell-mecliated immu-
nity by a leprosy skin test and humoral im-
munity by zintibody measurements may be
useful in the diagnosis of the disease.

PCR has revealed the apparent presence
of 1W. leprae DNA in the noses of unaf-
fected people in leprosy-endemic commu-
nities ("). This has aroused much interest in
the possibility that M. leprae tuzty be spread
by unaffected carriers who may not be dose
contacts of leprosy patients. A large longitu-
dinal study in Ethiopia and Incha is now at-
tempting to establish the importance of
these findings (5). However, mass screen-
ings of nasal swabs by PCR is an expensive
and labor-intensive process; the findings are
of yet uncertain epidemiological signifi-
cance and the methodology is unlikely to bc
affordable to leprosy programs in the post-
elimination era.

Despite the lack of specificity of tuber-
culin and the confounding effect of mass
BCG vaccination, national tuberculin sur-
veys are still of use for tuberculosis control
(2.13). Stylbo, et al. (1') have used the TST
and tuberculin surveys to assess the decline
in the annual risk of infection with tubercu-
losis, which allow TB control programs to
monitor the effect of their interventions ou
TB incidence. A specific leprosy skin test
would allow similar predictions to be de-
rived for leprosy control programs. The im-
portant question of whether MDT is disrupt-
ing transmission, as well as other questions
about leprosy epidemiology, could be an-
swered by community skin-test surveys
which measure changes in leprosy exposurc.

The reagents described in this report
be tested as skin tests in the first field trial in
Nepal within the next 12 months. Safety tri-
als in the U.S.A. (Brcnnan, unpublished ob-
servations) have shown that 9 of 10 nonex-
posed subjects who received up to 25 tg of
the rcagents in an intradermal injection did
not show any induration. Studics in Nepal
will focus ou the safety and immunogenicity
in an endemic population, and will attempt
to establish the specificity of the reagents as
skin tests for tuberculoid leprosy.

Further studies will then bc requircd in
populations with different leprosy preva-
lences to measure the strength of the assoei-
ation of skin-test reactivity with leprosy ex-
posure. Later still, longitudinal studies will
be required to assess the relative risk of de-

veloping leprosy among positive and nega-
tive responders (17). Should the in vitro
IFN-y results correlate with in rim skin-test
results in these studies, we will also have
established an assay by which to assess
other leprosy antigens for their potential use
as leprosy skin tcsts.

SUMMARY
New bois for the detection of leprosy

exposure in a community will be necessary
for the eradication of leprosy. Candidate
leprosy skin-test antigens derived from the
fractionation of the leprosy bacillus into cy-
toplasmic and cell-wall proteins free of im-
muno-inhibitory mycobacterial lipoglycans
and carbohydrates were used in an
overnight blood test to determine whether
exposure to leprosy can be dctected by the
production of the cytokine interferon
gamma (IFN-y).

Strong IFN-y responses were detected in
leprosy contacts to both skin-test antigens
compareci with control subjects from the
same endemic communities. There was lit-
tle response in patients with tuberculosis.
Responses werc greatest in contacts with
recent leprosy exposure. The implications
of these findings for the application of thesc
reagcnts in a field trial as skin tests to detect
exposure to leprosy are discussed in light of
the strong association betwecn overnig,ht
IFN-y to PPD and the tuberculin skin-test
responses previously reported.

RESUMEN
Para erradicar la lepra se requiere de nuevas her-

ramientas capaces de detectar la exposición a la enfer-
medad en una comunidad. En este estudio se probaron
dos derivados micobacterianos que podrían ser titiles
como antígenos en pruebas intradérmicas y que in-
cluyen componentes citoplásmicos y de pared dei
bacilo de la lepra, libres de lipoglicanas y carbo-
hidratos inhibidores. Estos antígenos se usaron en una
prueba sanguínea para determinar si la exposicián a la
lepra se puede detectar por la producción de interferón
gamma (IFNy).

Se detectaron fuertes respuestas de IFNy contra
ambos antígenos en los contactos de los pacientes con
lepra en comparación coo las respuestas de sujetos
control de las mismas comunidades endémicas. Hubo
poca respuesta en los pacientes coo tuberculosis. Las
respuestas fueron mayores en los contactos coo ex-
posición recente a la lepra.

La posibilidad de utilizar estos reactivos en pruebas
de campo como antígenos en pruebas intradérmicas
tendientes a detectar la exposición a la lepra se discute
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sobre la base de la fuerte asociación entre la produc-
ción de IFN-y eu respuesta ai PPD y los resultados de
las pruebas dérmicas a la tuberculina reportadas previ-
amente.

RÉSUMÉ
De nouvaux outils pour la détection de l'exposition

au bacille de ia lèpre dans les communautés vont être
nécessaires pour pouvoir éradiquer la lepre. Des
antigènes, candidats pour ou futur test cutané dépistant
l'infection, furent obtenus à partir du fractionnement
du bacille de la lépre eu protéines intracytoplasmiques
et eu protéines provenant de la paroi cellulare,
dépourvues de lipoglycanes et d'oses immuno-inhibi-
teurs. Ces préparations furem testées à l'aide d'un es-
sai sanguin rapide (résultats le jour suivant) qui permet
de détecter l'infection par le bacille de la lepre par la
production de la cytokine interféron garnma (IFN-y).

De robustes productions d'IFN-y furent détectées
parmi les contacts de patients lépreux eu réponse aux
deux antigènes candidats pour des tests cutanés,
lorsque comparé à des sujets contrôles provenant des
mêmes communautés endémiques. II n'y eut qu'une
faible réponse chez les patients souffrant de tubercu-
lose. La réponse fut ia plus élevée parmi les contacts
ayant eu une exposition récente à la lepre. Les con-
séquences de ces résultats pour l'application de ces
réactifs dans des essais cliniques sur le terrain comine
tests cutanés pour détecter l'exposition au bacille de la
lèpre soft discuttées, à la lumière de la forte associa-
tion récemment rapportée entre le test rapide à l'IFN-y
eu réponse au test cutané au PPD et à la tuberculine.
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