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THE ARMADILLO (DASYPUS NOVEMCINCTUS) HAS BEEN
ACCEPTED AS THE CHOICE ANIMAL FOR LEPROSY RESEARCH. IN
ORDER TO STUDY THE POSSIBILITY OF ESTABLISHING THE
ARMADILLO AS A MODEL FOR NEURAL LEPROSY INVOLVEMENT

EXPERIMENTALLY, THIS REPORT DESCRIBES THE NERVE CONDUCTION
STUDY TECHNIQUE IN THIS AMIMAL, PROVIDED THE LITERATURE ON

THIS ISSUE 1S SCARCE.

WE EXAMINED THE TIBIAL NERVE OF BOTH SIDES OF 10
ANIMALS FROM THE ARMADILLO FARM OF THE INSTITUTO LAURD
SoUZA LIMA, THE TECHNIQUE PERFORMED WAS NERVE CONDUCTION
STUDY, THE COMPOUND MUSCLE ACTION POTENTIAL WAS MADE FROM
THE PLANTAR MUSCLES IN THE FOOT PAD OF THE LOWER LIMBS.
THE STIMULATION SITES WERE DISTALLY, BELLOW THE AMKLE,

A'D PROXIMALLY JUST CLOSE TO THE KMEE IN THE MEDIAL ASPECT

OF THE LIMB, THE DISTANCE BETWEEM THESE TVO POINTS WCRC
MEASURED WITH A TAPE MEASURE AND THE TEMPERATURE WAS
MEASURED BY MEANS OF AM DIGITAL SKIN THERMOMETER WHICH
ELECTRODES WERE PLACE HALF WAY OF THE ABOVE MENTIONED
POINTS, IN BOOTH SIDES.

WE COMCLUDED THAT THE MOTOR NERVE CONDUCTION STUDY
IN THE ARMADILLO IS A FEASIBLE AND EASY TECHNIQUE TO BE
PERFORMED [N A STANDART LABORATORY AND COULD BE OF UTMOST
IMPORTANCE TO FE USED IN EXPERIMENTAL LEPROSY NEURAL
INVOLVEMENT. OUR DATA WITH STATISTICS STUDIES WILL BE
PRESENTED.

EX34
THE ARMADILLO AS A MODEL FOR LEPROSY

Eleanor E. Storrs, Florida Institute of Technology,
Melbourne FL US.A.

Leprosy 1s unique among human diseases in that the
bacillus causing 1t does not grow in artificial culture
media, and until 1971 would not produce disseminated
disease in experimental animals. Research was at a
standstill. Since then, leprosy bacilli grown in armadillos
have been used to produce lepromin-A, a reagent used to
predict the course of disease; and PGL-1, a reagent used
for its diagnosis. Armadillo-derived vaccines for
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prevention of leprosy are under test on 470,000 people
throughout the world. The biochemistry and genome of
the leprosy bacillus, once complete mystenes, are slowly
unraveling. As an animal model, the armadillo has led to a
better understanding of the pathology, immunology and
transmussion of disease. The armadillo provides the
ultimate answer to people who would like to ban use of
animals in medical research. Without this model there
would be no research on diagnostic reagents or vaccines.
Leprosy would still linger in the shadows of medieval
medicine.

EX35

LEPROSY IN WILD ARMADILLOS

Eleanor E. Storrs,
Florida Institute of Technology, Melbourne FL

Untl the coming of AIDS, leprosy was the most feared of
infectious diseases because the Bible linked it with
corruption of both spirit and body. It was a punishment
by God for transgression. Most physicians do not think
that Biblical leprosy was the disease we know today, but
these ancient fears lingered into modern times. In 1975,
Just four years after the discovery of the armadillo as an
animal model, we found that some wild armadillos are
naturally infected with leprosy. This was a remarkable
coincidence that caused great consternation in the lay and
scientific press. Since then, other workers have confirmed
that leprosy occurs in many wild armadillos. A few years
later, a mangabey monkey housed in our animal colonies
at Gulf South Research Institute was found to have
leprosy. Within a few years, leprosy was downgraded
from its ancient status as a Biblical curse to just another
disease common to humans and animals. This discovery
opened up a vast natural laboratory for studies of
transnussion of leprosy in wild animal populations.

IMMUNOLOGY

IM1

THE 65 KDa PROTEIN OF MYOBACTERIUM HABANA
AND ITS  PUTATIVE ROLE IN IMMUNITY  AGAINST
M. TUBERCULOSIS.

N.B. SINGH
PP T BT
Division of Microbiology,
Central Drug Research Institute, Lucknow, India.

Mycobacterium
an atypical

habana (M. simiae serovar-1)
mycobacterium has protective efficacy
against M. tuberculosis H,,Rv and M. leprae
infections — in ~ mouse. It ggr?erates cell mediated
immune responses and shares several immunodominant
proteins with these mycobacteria.

The 65 KDa protein of this mycobacterium has
been 1isolated in pure form by isotachophoresis.
The isolated protein was run on SDS-PAGE gel,
alongwith molecular weight marker, electro-transferred
on nitrocellulose membrane and probed with
two monoclonal antibodies (mab) 1IC8 and IIH9.
Both the mabs have identified a single band

discrete protein at the same molecular mass.
The yiel from single dose of (1.5 mg weight
= 6.27X10 = 63.3 ug protein) M. habana vaccine
is 3 ug. This dose has provided significant

degree of protection in mice. The leucocytes/lympho-
cytes obtained from vaccinated animals and patients
of T.B. & Leprosy had stoppage of migration
and had shown strong lymphoproliferative response
under antigenic influence. Strong CMI responses
have been generated by this protein in animal
against homo and hetrologous antigens.

IM2

A 25kDa PORTION OF 65kDa PROTEIN OF
MYCOBACTERIUM LEPRAE HAS IMMUNO PROTECTIVE
PROPERTIES.

P.R. Mahadevan & Asha Kulkarni
The Foundation for Medical Research
Bombay 400 018, India.

Rabbit antibodies to delipidified cell
components (DCC) of M.leprae were used to screen
the agtll library of M.leprae genes and
reactive colonies were picked out. One such
colony had l.6kb insert DNA and was expressing a
65kDa protein. This protein was identified in
immunoblot using antibodies to DCC. This
protein was not reactive with M.leprae 65kDa
specific IIIE9 Mab. The DNA sequence showed
that the insert started from 1.15kb portion of
the classical 65kDa protein gene (Mehra et
al,1986). This protein was reactive to another
monoclonal antibody to DCC of M.leprae, but this
monoclonal had no reactivity to 65kDa hsp of
M.leprae. The DNA sequence and the antibody
reactivity indicated this protein as a second
65kDa protein of M.leprae. The pUCl9 lysate
containing this 65kDa had good immunoreactivity
listed below. However this 1.6kb insert on
recloning in a modified pET vector expressed in
BL21 De3 E.coli, a 25kDa protein. This was
because of the restricted open reading frame
available. This protein has reactivity with
specific Mab IIIE9. The protein both in the
crude lysate and as partially purified protein
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showed (a) immunoprotectivity in vaccinated
mice against M.leprae. (b) activation of
peritoneal macrophage of vaccinated mice, to
kill M.leprae in vitro. (c) ability to induce
lymphocyte proliferation in PBMC of lepromatous
leprosy patients with release of IL2 and IFN
and lastly activation of the macrophages of
lepromatous leprosv patients to phagocytose and

kill M.leprae.

IM3

CLONING AND CHARACTERISATION OF A 42-kDA SERINE-RICH ANTI-
GEN FROM MYCOBACTERI EPRAE.

F. Vega-L6pez**, L.A.Brooks, H.M.Dockrell, K.S

J.K.Thompson, R.Hussain*, and N.G.Stoker.

.E.De Smet,

Department of Clinical Sciences, London School of Hygiene
and Tropical Medicine, UK. *Department of Microbiology, Aga
Khan University, Pakistan. **Department of Dermatology, Na
tional Medical Centre, Mexican Institute of Social Securi-
ty, Mexico.

In order to identify and characterise protein antigens
from Mycobacterium leprae wlnch are relevant 1in the inmuno
logy © e e, a sCI
ry was carried out using puolcd sera from lepromatous ltpm
sy patients. Three positive plaques were 1dentified which
contained an identical 1.7kbp insert coding for an immuno-
reactive MS-kI)aé -galactosidase fusion protein. The 1.7bp
insert was subcloned into the lacZ gene in pURN and sequence
analysis of the end adjacent to lacZ revealed an ORF with
no significant homology to sequences already reported. Inoo
der to isolate the gene for this protein, the 1.7kbp insert
was used to screen an M.leprae cosmid library by hybridisa
tion. Five overlapping cosmid clones were 1dentified, and an
M.leprae 1.8kbp HindI11 fragment was subcloned from one of
these to perform sequence analysis. A 1227bp ORF was found
to code for a 408 amino acid protein with a predicted mass
of 42,466-Da. The hydrophilic domain in the centre of this
protein contains a high proportion of serine residues, and
the hydrophobic amino terminal showed some homology to a
51-kDa hypothetical antigen of M.tuberculos

It was found that sera from muluﬁacxﬂary and paucibaci]l
lary patients (78 & 68% of cases respectively), had IgG antibodies
directed against this molecule, whereas endemic control sera
did not recognise a similar band in immuncblotting studies.
We also demonstrated that this major M.leprae antigen carries
cross reactive determinants since 26% of patients with active
pulmonary tuberculosis had antibodies recognising this
42,466-Da protein.

IM4

HEAT  SHOCK
REACTIONS

PROTEINS IN  LEPROSY  REVERSAL

Diana Lockwood', Douglas Young®, Jo Colston®, John Stanley®. and

Saroj Young'

1 Dept of Chnical Sciences, London School of Hygiene and Tropical \hdmm
London WCILE THT.

2. MRC ‘Tuberculosis Unit, Royal Postgraduate Medical School, Du (.mc Rd.
London W12 OIS

3. National Institute for Medical Rescarch, The Ridgeway, Mill Hhll, London

4. Dhoolpet Leprosy Research Umit, Karwan, Hyderabad, India

Heat shock proteins are synthesised by cells in response to
cellular stresses. They have a wide distribution and have important
roles in the immune, inflammatory and auto-immune responses. The
immunodominant 70kDa M leprae protein has been shown to belong
1o the heat shock protein family 70, We have examined skin and
nerve biopsies from reactional patients to determine whether heat
shock proteins play a role in these acute inflammatory episodes.

39 skin biopsies and 10 nerve biopsies have been stained for
constitutive and inducible heat shock proteins. Positive staining for
HSP 70 was seen in macrophages in leprosy lesions. In reversal
reactions there is a statistically significant, specific increase in the
number of HSP 70 positive cells in both skin and nerve. It is possible
that the elevated expression of host HSP70 in leprosy patients already
primed to recognise M leprae 70 Kda results in the development of
local auto-immunity with exacerbation of damage to nerve and skin.
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IMS

CROSS-REACTIVE RECOGNITION OF HUMAN T CELL
EPITOPES IN THE M.LEPRAE 18KDA ANTIGEN.

Beatrice Menz, Neil Stoker and Hazel Dockrell.

Molecular Immunology Unit, Department of Clinical Sciences, London
School of Hygiene and Tropical Medicine, Keppel Street. London
WCIE 7HT, UK.

The M.leprae 18kDa antigen was one of the first recombinant
leprosy antigens to become avalable. Ttis strongly recognised by the
T cells of healthy leprosy contacts who are presumed 1o have
protective immumity (Dockrell etal. Infect. Immun. S7:1979(1989)).
which might make ita candidate leprosy vaccine. However BCG-
vacanated donons, not previously exposed 1o leprosy. can also respond
to this protein. We have used a pancel of Meprae I8kDareactve
human ‘T eell clones. and asenes of 1Smer overlipping pepudes which
span the TSKDA sequence, 1o map the epitopes BOG vaccinated donons
recognise in the M leprae ISKDaantigen. One clone recognised the
region amino acids 38-50, previously shown 1o be recognised by
Mleprae-specitic human T cell clones olatad trom donon vaccimaed
with a Killed M leprae vaccine (Oftung et al. JImmunol. 143
1478(1990)). The region between amino acids 38 and 50 cannot
therefore be considered to be M leprae specitic. Two further clones
recognised the region 21-35, not previously desenbed as a human T
cell epitope. This region does not show striking homology with the
M.tberculosis 16kDa antigen (previously desenibed as 14kDa (Verbon
et al, J.Bact. 174:1352 (1992)).

IM6

A NOVEL PROTEIN ANTIGEN SECRETED BY M.LEPRAE: THE
HOMOLOGUE OF M.TUBERCULOSIS MPT32

MIRANDA VAN AGTERVELD', ANNEKE  JANSON',
TOBIAS RINKE DE WIT', MORTEN HARBOE' AND

BRIGITTE _ WIELES', 2
JOSEPHINE CLARK-CURTISS’,

JELLE THOLE'

Department of Immunohaematology and Bloodband, Leiden University
Hospital, PO box 9600 RC Leiden, The Netherlands'; artment of
Biology and Molecular Microbiology, Washington University, St.
Louis, Mo. 63130, USA’; Armauer Hansen Research Institute (AHRI),
PO box 1005, Addis Ababa, Ethiopia' a Institute of Immunology
and Rheumatology, University of Oslo, N-0172 Oslo 1 Norway'

Recent studies have indicated that secreted proteins are major
targets in the immune response to mycobacteria, including
M.leprae. To identify potential secreted M.leprae antigens we
tested polyclonal rabbit antisera specific for culture filtrate
proteins of M.tuberculosis against a panel of novel recombinant
M.loprao antigens that were recently identified by leproay
patient sera. As expected secreted antigen 85 complex proteins
cified by clo recognized by the rabbit
antisera, but in clones designated L14, L24

and L2 were polyp: ides that were
recognize Col use of monospecific specific for
distinct

expressed an antigen similar to MPT32, a 41 kilodalton (kDa)
secreted protein of M.tuberculosis. Bequence analysis of a cosmid
clone homologous to L14 revealed the presence of an open reading
frame (ORF) predicting an M.leprae protein of 287 amino acids.
This ORF consists of a potential signal sequence of 39 amino
acids followed by a mature protein of 248 amino acids. The 20 N-
terminal amino acids of the mature protein show extensive
homology with the N-terminal )quence of MPT32.
th findings that clone L14 expresses a homologue of MPT32,
is likely to be a secreted M.leprae prct-in. 1
homology was found with in EMBL/Genb
C-terminal 230 amino acids expressed by L1l4 are extensively
recognized by antibodies and T-cells from leprosy patients and
healthy contacts. Together with the reported strong immune
response to the secreted antigen 85 complex, these findings
further indicate a major role for secreted antigens in the immune
response to M.leprae.

IM7
NEW LEPROSY SKIN TEST ANTIGENS

Begky Rivoire, Julie McCormick, and Patrick J. Brennan

Department of Microbiology, Colorado State University
Fort Collins, Colorado 80523 U.S.A

The dramatic reduction in the prevalence of global leprosy
does not necessarily correspond to a fall in the incidence of disease.
One of the most pressing needs of leprosy control programs is
epidemiologically acceptable assays to measure incidence,
reservoirs of infection, and transmission of disease. Yet our
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options are limited. Serology has failed us. Gene amplification
protocols may not be applicable. To address this immediate need,
three new leprosy skin test antigens were developed: SP-, soluble
proteins of M. leprae; SOIPCW, soluble proteins extracted from the
cell wall of M. leprae; and rMCP-I, recombinant major cytosolic
protein of M. leprae of Mr 10.8 kDa. The SP- antigen is similar to
the skin test antigens of Rees (STA, Lepromin, MLSA) and of
Convit (STA, SPA, SA) except that cross-reactive "suppressive”
carbohydrates and lipids were removed. SolPCW is composed of
the SDS-extracted cell wall proteins which are known to be highly
immunogenic. By separating cell wall proteins from the underlying
peptidoglycan complex, it is thought that the undesirable feature,
characteristic of lepromin A, of sensitization to a subsequent test,
will be eliminated. The recombinant MCP-I protein is identical to
its native counterpart and stimulates the proliferation of peripheral
blood T-cells better than other native and recombinant products
tested. Preliminary testing of each of these new skin test antigens
in sensitized guinea pigs resulted in a strong DTH response. Based
on these results, an investigational new drug (IND) application has
been submitted to the Federal Drug Administration.  Upon
approval, phase 1 testing in humans will be conducted by
Dr. G.P. Walsh in Cebu, Philippines. Work supported by NIH,
NIAID Contract NO1 AI-05074.

IM8

B-CELL EPITOPES OF HSPOYL IN THE AUTOIMMUNE
DISEASES

Matsuoka,
Yokota

H. Nomaguchi, K. Chalcumpar, M.
{. Nakanaga, IF. Minagawa, and S.

Nat. Ins. For Lepr. Research
4-2-1, Aoba-cho Higashimurayama-shi
Tokyo 182 JAPAN

We describe B-cell epitopes of HSP65 of
Kawasakl diseases (KD), Rheumatoid arthratis
(RA) and leprosy patients, and will discuss the
role of HSP65 in autoimmunity.

The sera from KD patients 1in convalescent
but not acute phase cross-reacted with HSP6S5 of
M. leprae. To determine whether the
endogenous and/or exogenous 65kD protein are
activated for B-cell epitopes in Kawasaki
diseases, two kinds of chemically synthesized
peptides were used. One 1s the epitope for
MAb-TIIE9 for exogenous 65kD, and another 1s the
corresponding site of a human homolog to the
mycovbacterial 65kD protein, Pl protein in human
mitocondria, for endogenous epitope. The
convalescent sera but not acute phase sera of KD
reacted with both of these epitopes for
endogenous and exogenous proteins. On the other
hand, sera from mice immunized withM. leprae
lysate or purified 65KD reacted with ITIE9Y
-epitope, but did not react with the Pl epitcpe.

In leprosy, 20% of lepromatous leprosy
patients and 29% of tuberculoid leprosy patients
show a significantly higher titer to HSP65 of
M. leprae compared to the healthy
controls. Since about 30% were sero-positive to
RA tactor 1in leprosy, the titer of sera from
leprosy patients to HSP65 may be correlated to
the RA factor. Sero-positivity to HSPE5 was 20%
in the group of RA positive sera, and 13% in RA
negative sera.

IM9

RECOCNITION OF 21- AND 14- KILODALTONS ANTIGENS
OF  MYCOBACTERIUM ICRC BY ANTI-MYCOBACTERIUM
LEPRAE ANTIBODIES

Shubhada Chiplunkar, Jyoti Kudalkar, Sudha Gangal
and Madhav Deo
Immunology Division, Cancer Research Institute,
Bombay, India

ICRC, a cultivable mycobacterium isolated from
human lepromata is undergoing clinical trials as an

anti-leprosy vaccine in India. Antigens of ICRC share
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cross-reactive epitopes with antigens of Mycobacterium

leprae. Radioimmunoprecipitation of 125-1 labelled
ICRC antigens with sera from lepromatous leprosy
patients, borderline lepromatous leprosy patients,
borderline tuberculoid leprosy patients, tuberculoid
leprosy patients, healthy contacts, tuberculosis

patients and healthy individuals, demonstrated that
21- kD antigen of ICRC was exclusively precipitated
by sera  from all lepromatous leprosy patients and
those undergoing erythema nodosum leprosum reaction.
The 14-kD antigen of ICRC was identified by sera

from a few lepromatous leprosy patients (5 of 26)
and all the contacts. However, using M.leprae

antigens, it was not possible to distinguish between
reactivities of sera from leprosy patients across the
clinical spectrum. It was observed that polyclonal
anti-ICRC and anti-M.leprae antibodies also showed
predominant reactivity to 21-kD protein of ICRC.
Furthermore, M.leprae-specific monoclonal antibody
WMLO6 showed reactivity to 21- and 14-kD proteins
of ICRC. Studies are in progress to map the relevant
epitopes on the 21- and 14- kD antigens of ICRC
showing reactivity with patients' sera and
anti-M.leprae polyclonal and monoclonal antibodies.

IM10

T CELL RESPONSES TO SYNTHETIC PEPTIDES IN HUMAN LEPROSY

Anwar Murtaza, Gopal Ramu’, N.P. Shankar Narayanan', Radhey Shyam
Misra”, H Krishna Prasad & Indira Nath.

Department of Biotechnology, All India Institute of Medical Sciences;
Department of Dermatology, Safdarjung Hospital®, New Delhi; VHS
Leprosy Project, Shakti Nagar, Tamil Nadu , India.

12- 24mer peptides (kindly provided by M.E.Pattarayo, Institute de
Immunologia, Bogota, Columbia and M.J. Colston, NIMR, Mill Hill, London,
UK) were synthesised based on the sequence of the immunodominant
protein LSR2, reported by us from the lambda gt 11 library of M.leprae
(Laal et al PNAS, 88, 1054-58, 1991). They were screened in lymphoprolif-
eration assay using peripheral blood of leprosy patients from three geo-
graphic regions comprising of Tamil Nadu (South India), New Delhi (North
Indiaj, and Bogota (Colombia).

The pattern of recognition by T cells varied in different clinical
types of leprosy as well as in different ethnic populations. Interestingiy,
peptide CGAAIREWARRNGHVSTRGRIGC was recognised by 60% of
BL/LL patients who showed unresponsiveness to the total recombinant
protein.

This peptide was recognised by all patients in Type | and Il reac-
tions. Studies using overlapping peptides indicated a preferential recogni-
tion of RGR and REW motifs.

PCR based mRNA cytokine profile of LSR2 and peptide stimulated
lymphocytes of lepromatous and tuberculoid individuals showed discrimi-
natory signals for IL-2, IFN-¥, GM-CSF, IL-4, IL-6 and IL-10.

IM11
DEMONSTRATION OF MYCOBACTERIAL
THE SKIN SMEARS OF TUBERCULOID
LEPROSY

ANTIGENS IN
PATIENTS OF

U. SENGUPTA, OM PARKASH AND B.K. GIRDHAR

CENTRAL JALMA INSTITUTE FOR LEPROSY,
AGRA-282001, India.

Although many specific serological assays were deve-
loped for diagnosis of leprosy but none of these assays
is able to detect more than 60 per cent of established
cases of tuberculoid leprosy. It was noted that at any early
stage of the disease the levels of both antibody (Ab) and
antigen (Ag) were not above the level of the background
level present in the endemic population. Hence Ag/Ab levels
of many tuberculoid leprosy patients fell below the cut
off point. The present study was, therefore, carried out
to find out the level of Ag/Ab in in situ situations in the
lesions. Using a cross reactive anu-BCG antibody about
80 per cent of tuberculoid leprosy cases could be identified
in dot-blot immunoassay from routine slit and skin smear
samples. It was interesting to note that many of these
samples were positive for the presence of local antibodies
also. The results will be presented in detail and discussed.
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IM12

A 15-KILODALTON ANTIGEN OF MYCOBACTERIUM LEPRAE THAT
IS RECOGNIZED BY BOTH HUMORAL AND CELLULAR IMMUNE
SYSTEMS IN LEPROSY PATIENTS

Shlomo Sela', J.E.R. Thole2, T.H.M. Ottenhotf2 and Josephine E,
Clark-C fligs1.d, Departments of Biology‘ and of Molecular
Microbiology3, Washington University, St. Louis, MO 63130,
and Department of Immunohaemotology and Blood Bank2,
University Hospital, Leiden, The Netherlands.

A colony immunoblot technique was used to screen the
Mycobacterium leprae cosmid library with pooled sera from
lepromatous (LL) leprosy patients. Four of the 100 clones that
produced immunologically reactive proteins were found to specify
a 15 kDa antigen (A15) that reacted strongly with LL patients’
sera on a Western blot. This 15 kDa antigen also reacted with
pooled sera from tuberculoid leprosy patients from the U.S. and
Brazil. Each of these clones contained a common 1.2 kb Psil
fragment. Nucleotide sequence analysis of the 1.2 kb fragment
revealed the presence of three open reading frames (ORFs), only
one of which (ORF Il) contains sufficient genetic information 1o
code for A15. Sequences homologous to the A15 gene were also
detected in chromosomal DNA from Mycobacterium avium,
Mycobacterium bovis BCG, and M. tuberculosis. One of the
yt11::M. leprae clones (L8) previously identitied by us
expresses a f-galactosidase fusion protein with 89 amino acids
from the C terminus of A15. This fusion protein was clearly
recognized by M. tuberculosis-stimulated T cells from both LL
and BT leprosy patients.

IM13

ANTIBODY RESPONSE OF PATIENTS WITH BORDERLINE LEPROMA-
TOUS AND BORDERLINE TUBERCULOID LEPROSY TO MYCOBACTERIAL
29/33 KDa DOUBLET AND 65 KDa SINGLET ANTIGENS.

Jan D. Burggraaf, Anura Rambukkana, William R.Faber,
S. Yong and Pranab K.Das.

Departments of Dermatology and Pathology, Academic
Medical Center, University of Amsterdam, The Netherlands.

Using immunoblot assays (ImBA) and enzyme-linked
immunosorbent assays (ELISA) for antibodies to mycobac-
terial immuno cross reactive antigenic components
(Im-CRAC) we have already shown that sera of patients
with lepromatous (L) and tuberculoid (T) leprosy reacts
in significant manner to 29/33 (KDa) doublet and 65 KDa
mycobacterial Im CRAC respectively (J Clin Microbiol
1990; 28: 379-382).

Furthermore, we proposed that measurement of antibodies
to these antigens by an ELISA will be useful for distin-
gulshing two polar types of leprosy. In this report we
have extended our previous studies on a serclogical survey
in which both EILISA and ImBA have been extensively used
for diagnosis of different stages of leprosy, particularly
those of borderline groups (borderline lepromatous (BL)
and borderline tuberculoid (BT). The patient groups
consisted of 32 LL, 26 BL, 22 BT and 37 TT patients.

By making use of both serological methods we have been
able to discriminate the four types of leprosy from each
other with an average of sensitivities: 85 - 95 %<and
specificities: 80 - 95 %. We hypothesize that this pre-
sently described serology may be useful for diagnosis and
follow-up.

IM14

IMMUNOGENICITY AND PROTECTION STUDIES WITH
RECOMBINANT VACCINIA AND BCG EACH EXPRESSING THE 18kD
ANTIGEN OF Mycobacterium leprae.

K.W. Baumgart', A. Radford®, & W.J. Bntton'.
Centenary Institute of Cancer Medicine and Cell Biology, the University of
Sydney, NSW, *Division of Animal Health, CSIRO Austraha at Parkville, VIC

The 18kD  antigen is relatively specific to the leprosy bacillus and no
homologue has been found in M.bovis BCG. T lymphocytes, which are
essential for the control of mycobacterial infection in humans and mice,
recognise a number of epitopes within this antigen following infection with
M.leprae or immunisation with M.leprae sonicate. Whether immune responses
to this particular antigen contribute to the control of M.leprae infection is
uncertain. Since vaccination with recombinant vectors (rV) may enhance T cell
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T 10 co-exg 8 [ to adjuvant-based vaccination, rV
using vaccinia virus (VV) and M.bovis BCG  were prepared. The gene for the
18kD protein was inserted into the thymidine kinase region for the VV
constructs under control of both the early and late promoter. The gene for the
18kD protemn was inserted into BCG constructs under the control of either the
18kD promoter or the 65kD (heat shock) promoter. Different mouse strains
were injected with viable VV (10" PFU) or BCG constructs (10* CFU) by
various routes, and sera as well as lymphocytes from regional lymphoid tissue
collected. IgM and IgG (including IgG1 and 1gG2a) antibody responses to the
18kD antigen were detected by ELISA from all strains of mice, although the
vaccinia constructs induced the  highest specific antibody utres. T cell
proliferative responses to the 18kD antigen, were maximal in B6-H2k mice
after subcutaneous immunisation with either construct at 2 weeks.  Recombinant
BCG stimulated delayed type hypersensitivity responses to soluble 18kD antigen
in guinea pigs. Prior vaccination with VV co-expressing the 18kD antigen
conferred partial protection to BCG-18kD, as measured by a reduction in the
number of CFUs of BCG in the spleens of mice challenged with recombinant
BCG. This model system permits the companson of the protective efficacy of
recombinant viral and BCG vectors encoding the same M.leprae protein.

IM15

LYMPHOCYTE PROLIFERATION AND CYTOKINE SECRETION IN
RESPONSE TO PURIFIED MYCOBACTERIAL HSP AND TO Ag85
DURING INFECTION WITH MYCOBACTERIUM LEPRAE.

P. Launois*, M.N. Niang*, P. Vandenbussche®, J-L. Sarthou*, J.
Millan* and K. Huygen®. Institut Pasteur de Dakar*, SENEGAL and
Instituut Pasteur van Brabant®, Brussels, BELGIUM.

Peripheral blood leucocytes from 9 paucibacillary and 12
multibacillary leprosy patients, 18 healthy controls and 34 healthy
leprosy contacts were stimulated with three mycobacterial heat shock
proteins with respective m.w. of 70, 65 and 18 kDa and with the
secreted 30-32 kDa protein, also called antigen 85. Ag85 was found to
be the most powerful T cell antigen (as measured by
lymphoproliferation and IFN-y secretion), eliciting a response in 9/9
paucibacillary patients, in 10/10 lepromin positive controls and in
25/25 lepromin positive contacts. The three hsp were less active T cell
stimuli. The 70 kDa hsp elicited responses in only 4/9 paucibacillary
patients, in 8/10 lepromin positive controls and in 15/25 lepromin
positive contacts. The 65 kDa hsp stimulated T cells of 8/9
paucibacillary patients, of 8/10 lepromin positive contacts and of
20/25 lepromin positive contacts. The 18 kDa hsp finally, elicited T
cell responses in 7/9 paucibacillary patients, in 4/10 lepromin
positive controls and in only 1/25 lepromin positive contacts. T cell
reactivity of lepromin negative controls (n=8), lepromin negative
contacts (n=9) and of multibacillary leprosy patients were low to all
the antigens tested.

These data confirm our previous findings on the
immunodominant character of Ag85 during M. leprae infection and
suggest that this antigen is indeed a potentially protective T cell
immunogen.

Secretion of the monokine IL-6 was also examined in this study.
Elevated IL-6 levels were found, in response to all the antigens tested,
in PBMC culture supernatants from paucibacillary and especially
multibacillary leprosy patients. In lepromin negative healthy contacts,
the 70 kDa hsp was the only antigen capable of inducing significant IL-6
production. In lepromin positive healthy contacts finally, Ag8S, the 65
kDa and especially the 70 kDa hsp induced substantial IL-6 titers. The
18 kDa hsp did not induce any IL-6 in these healthy lepromin positive
contacts.

IM16

LEVELS OF IL-6 AND TNF RECEPTCRS IN ENL.

Sampaio EP, Nery JAC, Selmaj K, Sarno EN. Leprosy
Department, Oswaldo Cruz Foundation, Av. Brasil, 4365 -
Manguinhos, 21.045-900, Rio de Janeiro, Brazil; 'Neurology
Department, Lodz University, Poland.

ENL is an acute inflammatory camplication of leprosy
disease. it has been demonstrated that ENL patients present
high TNFa levels in the serum and that the amount of TNF
seems to correlate with the intensity of their clinical
symptams. Although high TNFa levels are associated to the
fatal outcame in other syndrames, elevated TNF in ENL
coexists with the benign course of the disease. Increased
levels of other inflammatory cytokines in the serum and the
presence of inhibitors seem to modulate the toxic systemic
effects of TNFa in organs and tissues of the body. In this
study, we investigated the levels of IL-6 and soluble TNF
receptors by specific Elisa in the serum of 13 ENL patients
previously found to be positive for TNFa. Nine patients were
found to be positive for IL-6 in the sera with a mean & SEM
of 587 + 286 pg/ml, ranging fram O to 4,880 pg/ml. Although
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IL-6 is also overproduced during the reactional state, IL-6
values were inversely related to those of TNFa. The amount
of TNF-Ra (the 75 KD protein) was found to be elevated in
all patients tested which correlated with the high TNF
levels present in the circulation. The present data suggest
that both presence of TNF-R and lack of simultaneous )..Lgh
levels of IL-6 in the circulation, during ENL, can justify
at least in part the benign course of reactions in leprosy.

Supported by grants fram TDR-WHO.

IM17

ASSOCIATION OF NK(CD16+) CELLS AND CYTOKINES WITH M.LEPRAE
SPECIFIC RESPONSES IN TYPE 1 REACTIONS

Danuza A. Esquenazi, Andre L. Moreira, Jose A.C. Nery, Jorge
L. Salgado, Euzenir N. Sarno and Geraldo M.B. Pereira.
Leprosy Unit, FIOCRUZ and State University of Rio de
Janeiro, Rio de Janeiro, Brazil.

During Type 1 reaction(TRl), a leprosy manifestation
more frequent on borderline leprosy patients, and associated
with neuritis, there is emergence of antigen-specific irmume
response to M.leprae, in previously unresponsive
individuals. Enhancement of natural killer function was also
observed during the course of TR1(PJ Converse & G Bjune,
1986). To further evaluate the participation of antigen-
specific inmunity and innate responses in TR1, we analyzed
18 patients(10 BL, 4 BB, and 4 LL; 12 male and 6 female).
The 18 patients were previously negative for lepramin skin
test and turned positive during TR1. The relative proportion
of CD16+ on peripheral blood mononuclear cells(PBLs) had a
3x increase during TR1(13.0%0.4%, n-7) when campared with
values post TR1(4.620.5%, n=10). T-lynphocyte in vitro
proliferation to M. leprae, and production of IFN-y were
also present during TRl but returned to absence of response
after the end of the rcaction(%0.0£12.0 U/ml during TRI1,
n=5; and 3.5¢3.2 U/ml after TR1, n=3). In the course of TR1,
serum levels of IL-6 were higher than on normal
volunteers(NV) and BT leprosy patients(340.0+58.5 pg/ml,
TR1, n=5; and 79.5:20.1 pg/ml, BT+NV, n=5) but TNF-a serum
levels were similar to BT and NV(10.6%0.4 pg/ml vs.
34.36£19.0 pg/ml. These observations are consistent with an
enhancement of NK function during TRl as a consequence of
increment in NK cell number in the PBLs. It remains to be
determined if the appearance of M. leprae-specific immme
response during TR1l, is a consequence of the transient
increase in the level of NK activity, or if the specific
inmune response drives the innate functions during the
reactional episode. Supported by grauts {zum TDR WHO und CNPg

PROBLEMS IN DETECTION OF SECRETORY ANTIGENS OF
INTRACELLULAR MYCOBACTERIA IN MACROPHAGE AND
SCHWANN CELL TISSUE CULTURE

Kamal Sethna,

Morten Harboe* &

Nerges Mistry,
Noshir Antia

The Foundation for Medical Research,84-A, R.G.
Thadani Marg, Worli, Bombay-400018, India and
*IGRI,Fr.Qvamsgt.l, 0172 Oslo-1, Norway.

Identification of mycobacterial (ML and H37
Rv) antigens in supernatants of infected growth
promoting host cells viz. Schwann cells (Sc) and
mps constitutes the first step in the
development of an immunodiagnostic test that can

be used ultimately to monitor efficacy of
treatment in mycobacterial diseases such as
tuberculosis and leprosy.

The well characterized BCG 85 antigen

complex was used as a model detection indicator
in a capture ELISA & 2-D electrophoresis for
testing of supernatants derived from ML/H37 Rv
infected murine Sc/mgs respectively. A
significant problem was the establishment of BCG
85 as a true marker for viability as opposed to
its release from lysed bacteria. This was
attempted by co-detection of exclusively
cytoplasmic antigens in the culture system.
Approaches to enhance sensitivity of detection
included physical concentration, minimization of
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serum content in the medium and use of protease
inhibitors.

Future purposes for these observations will
be outlined.

IM19
CYTOKINE PATTERNS IN LEPROSY

Padminij Salgame and Barry R. Bloom
Howard Hughes Medical Institute, Albert Einstein College of Medicine,

Bronx, N.Y. USA

Previous evidence from our laboratory indicated that T-suppressor
(Ts) cells may be one mechanism of maintaining peripheral tolerance to
M.leprae in lepromatous leprosy. To understand the cellular basis of Ts
cell mediated suppression, we studied the lymphokine profile of the Ts
clones and compared it with mycobacteria and tetanus toxoid reactive
CD4* clones and allo-reactive CD8* cytotoxic clones. All of the
mycobacteria reactive CD4* clones generated from tuberculoid lesions or
healthy contacts produced y-IFN and IL-2 but little or no IL<4 and IL-5,
similar to the pattern of lymphokines characteristic of murine Thi cells.
These cells were designated "Type 1 cells”. The CD4* tetanus toxoid
clones produced little y-IFN and high levels of IL-4, IL-5 and IL-10, a
pattern similar to murine Th2 cells and were designated as "Type 2
cells. The clones making IL4 also had helper activity for B-cells. The
CD8* clones from lepromatous patients produced predominantly 1L-4 but
little or no IL-6, IL-5, IL-10 and y-IFN. In contrast the CD8* cytotoxic
clones secreted y-1FN, IL-6 and IL-10 and made no detectable levels of
IL4 and IL-5. Although IL-4 and IL-5 production are highly associated
in CD4* cells, IL-5 was not secreted by the IL-4 producing CD8* Ts cells.
Our data suggest that the human CD8* population can also be divided
into two subsets: Type 1 CD8* cytotoxic cells and Type 2 Ts cells. 1L+
production by the Ts cells was a necessary condition for suppression in
this system because anti-IL-4 antibody was able to block the suppressor
activity. Further the effect of IL-4 was at the level of IL-2 gene
transcription of the Type 1 cells. Our findings suggest an explanation for
the classical immunological dichotomy between the development of
humoral immune responses and those of cell-mediated immunity. The
observations of Type 1 and Type 2 T-cell functions in many infectious
diseases can in part be explained by the action of IL-4, probably in
conjunction with other cytokines, not only to enhance antibody formation
but also to depress cell-mediated immunity required for protection.

IM20

CYTOKINES IN IMMUNOPATHOLOGY OF LEPRA REACTION

Shreemanta K. PARIDA, Christian VESIN, Pierre-Frangois PIGUET,
Pascal LAUNOIS, Rama MUKHERJEE and Georges E. GRAU

Dept. of Pathology, University of Geneva, Geneva, Switzerland,
Microbiology Division, National Institute of Immunology, New Delhi, India. &
Cellular Immunology Unit, Institute Pasteur, Dakar, Senegal

Cytokines are involved in the immunopathological complications of
several infectious conditions, but their role in leprosy has yet to be clearly
defined. We have studied serum TNFa, IL-1p and IL-6 levels in 220 leprosy
patients across the spectrum of the disease (lepromatous, borderline and
tuberculoid types) and during lepra reaction. Dramatically elevated cytokine
levels were observed: levels as high as 8,000 pg/ml of TNFa (3821176),
5,000 pg/ml of IL-1f} (373183) and 3,500 pg/ml of IL-6 (223+104) in
lepromatous leprosy patients and also in patients during reaction, while
cytokines remained within normal range in most of the patients with
tuberculoid leprosy and in all clinically healthy individuals. At study entry,
there was a significant correlation between serum levels of these cytokines.
All these patients were followed up for 1-2 years. It was observed that 73%
of patients having raised serum TNFa level >100 pg/ml and all patients with
IL-1B level >200 pg/ml at admission time point manifest with severe
episodes of lepra reaction following 2-4 months period in comparison to
ahout 10% of patients having <100 pg/ml of TNFa and <200 pg/mi of IL-13
suggesting potential prognostic implications of these cytokines in predicting
the onset of reaction, thereby helping to identify patients at risk. In the skin
lesions of the pati ., immunohistochemistry and in situ hybridization

led Xp on of TNFa in the epidermal layers and in
granuloma areas implying the direct role of these cytokines in the
immunopathology of leprosy. Localisation studies of different cytokines in
the nerves of patients with reaction will be discussed.




SUBCELLULA

Divisions of

Biolog
'

cultivable

'131“‘ <

shake il

sed

integral
placebo, and
M. tuberculos

] ined for

prot
ated in

IM22

M.lcpr.lc 10kD HEAT SHOCK PROTEIN IS A MAJOR T CELL ANTIGEN
Vijay Mehra, Robert Modlin**, J. Convit***, and Barry
Bloom##. Department of Microbiology and Immunology, and
the ##Howard Hughes Medical Institute, Albert Einstein
College of Medicine, Bronx, New York 10461, ***Institute
of Biomedicine, Venezuela; **UCLA School of Medicine, Los
Angeles, California.

The development of reagents for prevention, control
and early diagnosis of leprosy depends on identification
of antigens relevant for eliciting T cell responsiveness.
Several approaches to identify immuno-reactive determinants
of mycobacteria have resulted in identification and chara-
cterization of many proteins that elicit T cell reactivity
in small numbers of immunized donors. Our previous studies
on the analysis of M. leprae antigens using T cell Western
blots indicated that most M.leprae reactive T cell lines
developed from lepromin positive individuals recognized an
antigen of 7-10kD mol. wt. The gene encoding this“antigen
was isolated from lambda gtll library and sequenced. The
deduced amino acid sequence of M.leprae 10kD protein was
found to have 447 identity with hsp 10 (GrokS) of E.coli.
As native 10kD protein was found to be highly immunorcact-
ive in inducing T cell proliferation in M.leprae immunized
individuals, and DTH responses in guinea-pigs, we express-
ed it in E.coli using pMAL-c expression vector, to produce
the recombinant 10kD protein in large quantitites for
further evaluation. The immunological studies using recom-
binant protein show significant lymphoproliferation in
vitro of PBL from leprosy contacts and TT patients to 10kD
antigen. The magnitude of T cell proliferation to 10kD
protein was similar to that with whole M. leprae through-
out the spectrum of leprosy. Limiting-dilution analysis
indicated that one third of M.leprae reactive T cell pre-
cursors responded to 10kD antigen. It evoked greater
lymphoproliferation than other purified antigens tested.

T cell lines derived from Mitsuda reaction showed marked

proliferation to this antigen. Further, purified recombi-
nant 10kD antigen elicited strong delayed hypersensitivity
recactions in guinea-pigs sensitized to M.leprae. Strong

T cell responses to M.leprae 10kD protein suggest a role
for this protein in protection against leprosy.

International Journal of Leprosy

1993

IM23

STUDIES ON POTENTIAL USES OF MLPA IN LEPROSY

Wu Qinxue Li Xinyu Wei Wanhui Shen Jianping Ye Ganyun

Institute of Dermatology, CAMS, Nanjing, China

Gelatin Particle Agglutination Test (GPAT or NLPA. NA)
and NT-P-BSA-ELISA (NT-ELISA, NE) are two methods for detecting
infection with N. leprae. In order to evaluate them, we conducted
systematically comparison of NA with NE Samples:Leprosy patients
158(LL 58,BL 55,BT 20, TT 20), Household contacts(HC) 155, random
population(RP) 149, normal controls(NC) 40.

Results: 1.NA at 1:32 serial dilution(NA 1:32), positivity
rate(PR) was 7396, MA 1:16—9196:PR of NEICOD=0.10) was 989, PR
of NE2 (0D=0.20)—919%. The individual agreement (IA) were more
than 9096 between MA 1:16 and NE,while the IA were more than 70%
between MA 1:32 and NE. In multibacillary patients(NB), the IA
were 96—1009% between MA 1:16 and NE,and 83—96% between MA |:
32 and NE. Quantitative data support above results These results
suggested that NE could not be replaced with NA, and MA is
suitable to detect NB.

2. Comparison of sera with dried sera and dried blood
on filter paper: results indicated that: (1) the best results of
them were those in sera in MA and NE, and in NA, the defferences
were no significances between sera and dried blood (X' = 3,2,
P>0.05), and the identical results were obtained in dried blood
which were reconstituted by means of calculating sera content of
dried blood. [f the reconstitution does not consider the sera
content of dried blood, the PR and IA were all to be decreased
(<1096).

3. Comparison of U-bottom plate with V-bottom plate: the
differences of results were of no significance between U-bottom
and V-bottom plate (X'=0, P>0.99, IA =93.3%). It is easier to
judge the results using V-bottom plate

IM24

PRODUCTION OF NONOCLONAL ANTIBODIES AGAINST NYCOBACTERIUN LEPRAE

Wu Qinxue Li Xinyu Yin Yueping Wei Wanhui Ye Ganyun

Institute of Dermatology. CANS, Nanjing, China

A series of hybridoma cell lines,which secrete monoclonal
antibodies(McAbs).were produced by means of fusion between mouse
myeloma cells SP2.0 and spleen cells from BALB.C mice immunized
with whole N, leprae plus unique phenolic glycolipid [(PGL-I) of
N.leprae and N.leprae sonicates supernatant fluid (MLSS) as
immunogen.Primary identification indicated that H2 cell line can
secrete McAb against the epitope of PGL-1: [IIIE10 cell line can
secrete NcAb against PGL-1 and NLSS and (5)24D6C8 cell line only
against whole N, leprae. The uses of these McAbs in serodiaguosis
of leprosy, identification of N.leprae, analysis and purification
of MN.leprae antigens, and key problems in technology for
producing McAbs against N, leprae were also discussed

IM25

REACTIVITY OF LEPROSY AND CONTROL SERA TO CRUDE AND RECOMBINANI
MYCOBACTERIUM LEPRAE ANTIGENS.

F.Vega-L6pez, 0.Rodriguez*, E.Castro*, O.Flores*, E.Micotela
R.Hussain ** | G.Moraila#, J.L.Ayala#, H.M.Dockrell##, N.G.

Stoker##.

Departments of Dermatology, National Medical Centre, IMSS,

*Dermatological Centre, SSA, #Health Centre, SSA, Culiacean,
Mexico; **Microbiology. Aga Khan University, Pakistan; ##Cli
nical Sciences, London School of Hygiene and Tropical Medicine, K.

Immunoblotting studies were carried out in order to
identify reactivity patterns of sera from leprosy patients
and controls to crude and recombinant M.leprae antigens.
Four armadillo-derived M.leprae sonic extracts and a 145-kDa
M.leprae f3-gal fusion protein were fractionated by SOS-PAGE
and blotted onto nitrocellulose filters. Sera from leprosy
patients across the disease spectrum, patients with active
pulmonary tuberculosis, and healthy endemic controls were
used to probe antigenic strips. The leprosy patients were
from Mexico and Pakistan, whereas the patients with Lubnrcu
losis and endemic controls were from Mexico.

It was found that a total of 89 out of 116 (77%) indi-
vidual leprosy sera contained I1gG antibodies directed to
antigens in the sonicates (90% of 75 multibacillary and 54%
of 41 paucibacillary patients). Antigenic bands of 65, 33,
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18, and 15-kDa were the most frequently i1dentified. In par-
ticular, 83% of patients with a history of Erythema Nodosun
Leprosum (ENL) had antibodies direct to the 33-kDa protein;
a similar band was recognised by 16% of tuberculosis patients
but not by sera from endemic controls.

A 42-kDa M.leprae recarbinant antigen partially expressed as a
145-km(}-gal fusion protein was recognised by 75% of 76 individual le-
prosy sera. Analysis of recognition pattems by different patient groups
revealed that 78% multibacillary and 68% paucibacillary cases had anti-
bodies directed to this molecule. The recarbinant antigen was recognised
by 94% of patients with a history of ENL, 26% of tuberculosis patients,
and none of the control sera. Statistical analysis of recognition pat-
tems among patients and controls suggested that the 42-kDa recarbinant
antigen has potential as a prognostic marker of leprosy reactions.

IM26

M.LEPRAE ANTIGENS CAN BE RECOGNISED BY BOTH THI-
LIKE AND TH2-LIKE HUMAN T CELLS

Anne MacFarlane and Hazel Dockrell

Molecular Immunology Unit, Department of Clinical Sciences, London
School of Hygiene and Tropical Medicine, Keppel Street, London
WCIE 7HT, UK.

Recent studies have suggested that tuberculoid leprosy may
represent a Thi form of the discase, while T cells with the properties
of Th2 T cells predominate in lepromatous lkeprosy. A panel of human
T eell clones have been obtained from BCG vaccinated donors who
respond to M leprie sonicate and to the M lepriae recombinant 18kDa
antigen. Cloning was performed in the presence of antigen, 11.-2 and
autologous iradiated peripheral blood mononuclear celis as antigen
presenting cells. Clones were selected by the ability o incorporate
tntiated thymidine in i dose dependent fashion to the antigen used for
cloning. Supematnts trom anugen-sumulated cultunes of cones wene
sereened for the seeretion of interteron-g by sandwich ELISA, On the
basis of proliferation and interteron-g procduction, the clones could be
separated into three groups. The majority of the clones showed a
positive comelation between interferon-g production and proliferation
resembling Thi T eells. A smaller group showed much higher levels
of interferon-g production relative 10 proliferation. A few clones gave
proliferaion without detectible interferon-g producton. These clones,
one of which recognised the 18KD antigen, produced 1L, detecied by
ELISA. All the clones were CD4* CDS , aB” and €S, Thus even in
donors with predominant Thl T cell responses, a minarity of Th-2-like
T cells responsive to mycobacterial antigens are present, in the absence
of any clear ongoing Th-2 response to allergens or worms. We are
now investigating the role of other cytokines in the development of
Thl and Th2 CD4* T cell response to M.leprae antigens.

IM27

MODULATION OF MHC CLASS-Il ANTIGEN EXPRESSION ON
ANTIGEN PRESENTING CELLS OF LEPROSY PATIENTS BY
MYCOBACTERIUM LEPRAE

Siva Sai SR Krowidi, Anushree Gupta, Radhey Shyam Misra®.
Prakash S Bisen**, H Krishna Prasad

Department of Biotechnology, All-India Institute of Medical Sciences;
New Delhi, * Department of Dermatology, Saldarjung Hospital, New
Delhi-110 029; ** Department of Microbiology, Barkatullah University,
Bhopal-462 026, India.

MHC antigens play an important role in antigen presentation to T
cells. Down regulation of MHC class-Il antigen by any pathogen would
therefore hamper the full expression of T cell functions in the diseased
host. The present study was undertaken to address whether aberrations in
modulation of MHC class-Il antigens on monocytes could explain the
antigen specific T-cell anergy seen in lepromatous leprosy patients. Flow
cytometric analysis using two colour fluorescence was used to analyse
the expression of MHC class Il antigens (HLA-DR, -DQ, -DP) and CD 14 as
a marker for monocytes. MHC class-Il antigen expression was induced
with time in healthy individuals, tuberculoid (TT/BT) and lepromatous
(BL/LL) leprosy patients. This was independent of antigenic stimuli. The
expression of HLA-DR was 6-8 fold more than that of HLA-DQ and HLA-
DP. Down regulation of class-Il antigen expression was observed at 12
a.d 24 hours with live and heat killed M.leprae. However, this down regu-
lation was not specific as it was also observed with live M.tuberculosis
H37Ra.
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IM28

IgG ACTIVITY TOWARDS PURIFIED HEAT SHOCK PROTEINS AND
ANTIGEN 85 IN LEPROSY PATIENTS AND THEIR CONTACTS

P. Launois!, M. NDiaye-Niang!, J.L. Sarthou!l, T. Lalu2,

A. Drowart3, J.P. Van Vooren3, J. MillanZ and K. Huygen?

1 - Institut Pasteur, Dakar, Sénégal

2 - Institut de Léprologie Appliquée de Dakar, Sénégal
3 - Hopital Erasme, ULB Brussels, Belgium

4 - Institut Pasteur du Brabant, Brussels, Belgium

Sera from 9 paucibacillary and 12 multibacillary
leprosy patients, 18 healthy controls and 34 healthy
leprosy patients contacts were analysed towards three
heat-shock-proteins with M.W. of 70, 65 and 18 kDa and
towards the secreted antigen 85 in a dot blot assay.

High reactivity to the 70 kDa molecules was observed
in all groups of subjects. Indeed, 10/12 of multibacillary
patients, 7/9 of paucibacillary patients, 20/25 Mitsuda
positive contacts and 6/9 of Mitsuda negative contacts
recognized the 70 kDa protein.

IgG activity towards the hsp 65 was higher in
patients with positive Mitsuda reaction -i-e paucibacil-
lary patients and lepromin positive contacts - than in
patients with negative Mitsuda reaction.

None of the serum samples tested showed binding to
the 18 kDa molecules.

12/12 of multibacillary patients, 2/9 of paucibacil-
lary patients, 7/25 Mitsuda positive contacts and 3/9
of Mitsuda negative contacts were positive with antigen
85.

In conclusion, multibacillary leprosy patients
recognized preferentially the 70 kDa molecules and the
antigen 85 and sera from paucibacillary patients exhibited
reactivity to the 65 and 70 kDa molecules.

IM29

IMIENTO DE ANTIGENOS DE
En PACTIENTES HANSEN

MYCOBACTERIUM

taella, Elsa Rada y Jacinto Convait.

Instituto de Biomecdicina,Caracas,Venezuela.

Las celulas mononucleares (linfocitos T) de
lepra tuberculoide, de sus

voluntarios noc relacionados
respuesta al estimulo con un
Mycobacterium leprae. En

pacientes con
contactos

dieron una
extracto

$anos vy
buena
soluble ce

estudios preliminares realizados en el
laboratorio, se aportaron evidenclias experimen-—
tales, mediante T-cell vlotting, de una
respuesta positiva de celulas mononucleares de
sangre periferica proveniente de dichos
pacientes Yy familiares contactos Mitsuda
positiveos frente a antigenos protei1cos separados
por SDS-PAGE . Se encontro actividad en las
fracciones con i1ntervalos de peso molecular de
45-29, 22-18 y 14 kDa, principalmente. Estos
hallazgocs se han relaci1onadgo con ensayos
posteriocres cde la respuesta humoral (inmuno-

blotting), utilizando sueros policlonales de 10
pacientes con lepra lepromatcsa(lLL). Se detecto
actividad frente a algunos de estos mismos
antigenos (30, 16 y 14 kDa) después de la
absorcion ce dichos suerocs con M, bovais,
evigenclandose en consecuencla una alta
especificidad con respecto a M. leprae.

IM30
SEROLOGICAL
(65 kD PROTE

PONSE AGAINS
& LAM-B) IN

SY.

» Senthilkumar S, Me

and R
(
Chengalpattu,

tral Leprosy Teaching and Research Institute,

Tamil Nadu - India.

Two hundred leprosy patients and one hundred and fifty six
endemic controls were screened for IgG antibody response

nst 65 kDa proteins of M.leprae, M.bovis BCG, M.fortitum

S REACTIVE CELL-WALL ANTIGENS
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M.lepraemurium and LAM-B by ELISA with the objective of dis-
crimination of antibody response between leprosy patients
and endemic controls against these antigens. The following
observations were noticed:-

In cases: The lepromatous leprosy patients had significantly
higher antibody level against M.leprae, M. bovis BCG and LAM-B
and significantly low antibody level 65 kDa of M.fortitum.
The other types of leprosy(Indeterminate,Borderline tube
loid and Tuberculoid, Borderline leprosy) there is a signifi-
cantly higher antibody response against 65 kba of M.lortitum
and M.lepraemurium with low antibody response nst LAM-3
but the Borderline lepromatous type alone showed higher anti-

cu-

body response against LAM-B.

In controls: The household contacts of treated LL(Adult and
children) had significant antibody vesponse against 65 kDa of
M.bovis BCG and significantly very high response against L: 5
was noticed in adult contacts only. The occupational contacts
elicited significantly higher response against all the ant
used in this study. This study of antibody response against
cell wall antigens may help us to discriminate the leprosy
patients with the endemic controls along with the subtyping
of the subjects included in this study.

ON OF 65 KILODALTO! AT CK PROT

PATLIENTS = MYCOBACTERIAL

Senthilkumar,S., Menaka, k.,
Rao, P.S.

and Res

Central Leprosy Teachin raven Institute,
Chengalpattu-603001, Tamil Nadu - India.

cases of 65 wilodalton heatshock
lutination(i
72-100 Z alc
sera were also
examined for the presence of antibody to rec inant
65 kDa of M.leprae by ELISA. 72.6% of the patie found to
be positive for antibody to 65 kDa protein i

Sera from 167 leprosy
proted
The antigen positivity rate
clinical spectr

‘assive Hea
varied fr
The san

antigen by Reverse

of leprosy

patients. There was no significant difference in

centage of 65 kDa antigen positivity between the patients

i released trom treatment. The

under treatment and patien

65 kba antigen detection by RPHA found to be
than the antibody detection by ELISA, and ha
predictive value for the diagnosis of leprosy.
played by this Heatshock 65 kDa protein and auto-immu
response in leprosy will be discussed.

IM32
MAJOR ANTIGENS OF Mycobacterium habana RECOGNIZED
BY SERA OF PATIENTS WITH LEPROMATOUS LEPROSY

Magdalena Vilchis', José Esparza’, Fausto Quesada-Pascual’*, Sergio Estrada-
Parra’™, Alfonso Islas” and Iris Estrada’™. “"Centro de Invest. Inmunol.
Dermatol, U. de Guadalajara, Inst. Dermatol., Guadalajara, Jalisco. ‘Depto. de
Inmunologfa, Escuela Nal. de C. Biolégicas, IPN. México, D.F. 11340

Although Mycobacterium leprae infe of mice is self-limiting, it is
possible to vaccinate mice such that they are protected against footpad
infection. Intradermal immunization with killed M.Jeprae is the most effective
means of Of the cultivable mycob ia which have been tested
in this system, only M.bovis BCG has been found to give consistent cross-
ion. Nevertheless, ly it was shown that M.habana may protect in

a similar way to M.leprae, conferring 100% Since i ization of
mice with M.habana results in protection against infection with M.leprae, we
have i i d, using a )l 1 approach, the cross-reactive antigens
shared by M.habana and M.leprae. By definition, the in vivo antibody (Ab)
response to a given protein, where the response is preferentially of the IgG
class, i3 an assay for Th cells. In this work we describe two M.habana
proteins, with molecular masses of 30 and 28kDa. These doublet was
d by all with 1 leprosy when their sera was

diluted 1:100 and used in a Wi blot 1 The doublet was only
recognized by IgG Ab and not by IgM. Neither the sera from tuberculosis
patients nor from healthy people showed any antibodies against the doublet,
when tested in a similar system. These proteins must have some cross-
reactive epitopes with the M.leprae protein homologous, and since they are
only recognized by IgG Abs we suggest they may play a role in protection.
We also identified a similar doublet in M.leprae, BCG and M.tuberculosis with
our LL sera. It is possible that the M.habana doublet is the simile of a doublet
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(33/29 KD) previously described in BCG and M.tub I The ibili
of using a mol lar genetic htoi the role of these proteins
in protective immunity is raised.

*Becarios de COFFA
This work was supported by the British Leprosy Relief Association
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ANTIGENIC SIMILARITY MAY BE RESPONSIBLE FOR
IMMUNE REACTIVITY IN LEPROSY.

Roél A.M. Chin-A-Lien®, Arend H.J. Kolk™,
Theo W. van den Akker®, Bob Tank®,

Theodoor van Joost®, Bernard Naafs®.
‘Department of Dermato-Venereology, Dijkzigt
Hospital, Erasmus University,

Rotterdam, The Netherlands

“*N.H. Swellengrebel Laboratory of Tropical
Hygiene, Royal Tropical Institute,
Amsterdam, The Netherlands

Antigenic similarity indicates that host and
parasite share antigenic determinants that react
with the same antibody or evoke cell-mediated
immunity. It has been suggested that on one hand,
such a similarity may fool the immune system and
enable the parasite to avoid detection and
destruction. This may occur in lepromatous
leprosy. On the other hand, antigenic similarity
may induce a state of enhanced immunity which is
not only directed at parasites but also at the
tissue of the host. Even when the parasite has
been eliminated, damage to the tissue of the host
may continue. This may occur in tuberculoid
leprosy and during a reversal reaction.

For the human host, using an immunoperoxidase
technique we demonstrated that skin and nerve had
antigenic determinants that were in common with
M.leprae. This was confirmed using Western Blot
technique. It is interesting to note that
macrophages also were able to express antigenic
determinants that were similar to those expressed
by M.leprae.

It has been shown that these antigenic determi-
nants were often associated with heat shock
proteins.

IM34

AN IMMUNODOMINANT . 30KDa ANTIGEN(S) OF
A CANDIDATE  ANTI-LEPROSY VACCINE,
Mycobacterium w  SHARES T AND B CELL

DETERMINANTS WITH M.leprae & M.wberculosis.

Anjali Yadava and Rama Mukherjee

Microbiology Division, National Institute of Immunology,
Shaheed Jeet Singh Marg, New Delhi 110 067. INDIA.

Peripheral T cell repertoire of M.w vaccinated leprosy
patients was analysed using fractionated antigens of
Mycobacterium w. Responses of unimmunised lepromatous
patients, tuberculoid leprosy patients and healthy contacts
(HC) were also analysed. All the subjects, except the
unimmunised LL, recognized a number of low molecular
weight antigens of M.w in vitro. One  of these antigens,
having a molecular weight of 30KDa, was recognized by a
majority of the vaccinated subjects as well as the
tuberculoid patients and HC. This antigen(s) mimicked
M.leprae in the sense that the unimmunised LL showed a
good antibody response to this antigen(s) but failed to show
a T cell response, while the immunized LL, TT and HC
showed a T as well as a B cell response to this antigen(s).
Further studies on this antigen(s) using polyclonal
antibodies against it revealed that it is associated with the
cell surface. Immunofluorescence and Western blot studies
demonstrate that it has homologues present in M.lepraeas
well as M.tuberculosis. DTH studies carried out in guinea
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pigs immunized with this antigen(s) show that this
immunodominant antigen(s) of M.w shares T as well as B
cell determinants  with M.leprae and M.twubercuosis.
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PGL-l LIKE ANTIGEN IN RENAL CARCINOMA

Masanao Makino, Yue Ping Yin, and Yasuhiko Suzuki
Osaka Prefectural Institute of Public Health, Osaka 537, Japan

Many methods for sero-diagnosis of leprosy have been established by
using M. leprae specific phenolic glycolipid I(PGL-1) as an antigen.
Gelatine agglutination tests by Izumi ct al. and micro hemoagglutinin
method by Minagawa et al. are two of most popular methods and used
widely. By using Izumi's gelatin particle agglutinination test, we have
examined sera from gravid women and obtained the conclusion that the
sera from gravid women of gestation nine month especially had the anu
PGL-I antibodies and would loose them after the labors. These results
strongly suggest not only the relationship between anti-PGL-I antibody
and fetus, but also existence of a new enbrionic antigen. In extensive
studies, we examined sera from patients suffering from some Kinds of
cancer. We will discuss about the relationship between PGL-I like
antigen and renal carcinoma.

RESULTS AND DISCUSSIONS
1) Anti-PGL-I antibody titer in serum: 200 times diluted sera from
patients of renal carcinoma, L-type leprosy, and healthy control were
examined with reactivity to sugar portion of PGL-I conjugated BSA as
antigen by ELISA. Scra from 40 patients have been examined and about
70% of them showed high anti-PGL-I antibody titer. It was surprising
that there existed a serum which is containing as high titer as those of L-
type leprosy patient.
2) PGL-I like antigen in urine: PGL-I like antigen in urine was examined
by dot blot detection. Urine from patient of renal carcinoma and healthy
control have been serialy diluted with phosphate buffered saline and
dotted on Nytran 13N nylon membrane filter. PGL-1 like antigen was
detected by anti-PGL-1 monoclonal anubody SF1 and alkarine
phosphatase conjugated anti-mouse immunoglobulins. Out of 10 tested
urine from patients, PGL-I like antigen have been detected from 7
patients whereas all of 8 healthy controls were negative.

Wheather PGL-I like antigen might be usefull for the early diagnosis
of renal carcinoma or not must be examined more.
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IGG HUMORAL RESPONSE AGAINST THE ANTIGEN 85
COMPLEX HOMOLOGS IN LEPROSY

A Drowart(1l K Huygen(2), P Launois(3
JC Yernau tli) andng \(Ian'Vooren(l) 3

1. Hoépital Erasme, ULB, Brussels, Belgium;
2. Instituut Pasteur van Brabant, Belgium;
3. Institut Pasteur de Dakar, Senegal:

Antigen 85 complex is the major protein
component present in M. bovis BCG culture
filtrate (CF) and consists of a family of 3
components 85A, 85B and 85C. Combining
isoelectric focusing and Western blot analysis,
we have identified different antigenically
related proteins in CF from other mycobacteria
(M.tuberculosis, M. kansasii, M. avium, M.
gordonae and M. fortuitum) using monoclonal
antibodies directed against the antigen 85
complex of M. bovis BCG. IgG antibodies
directed against the antigen 85 cross reactive
homologs from the 6 species were investigated
in sera from 20 patients with multibacillary
leprosy (BL/LL), from 20 patients with
paucibacillary leprosy (BT/TT) and from 15
healthy leprosy contact subjects.

All the antigen 85 homologs identified
with the monoclonal antibodies in these CF were
recognized by the multibacillary leprosy
patients sera but not by the paucibacillary
leprosy patients sera nor by the healthy
subjects sera.

The similarity in the recognition pat-
terns of these different 85 homologs suggests
that the epitopes inducing a significant
humoral response in multibacillary leprosy are
common to the 85 antigenically related proteins
of all mycobacterial species.

MODULATION OF CITOTOXICITY AGAINST !M.LEPRAE BY
CYTOKINES IN LEPROSY PATIENTS.

Marfa Sasiain,Susana Fink,Silvia de la Barrera,
Fernando Minnucci,Rail Valdez,Marta Finiasz and
Luis Balina. IIHema.Academia Nacional de Medicina
and Hospitales San Martin and Argerich,Buenos
Alres, Argentina.

e studied the lack of cytotoxicity induced
by M.leprae in multibacillary patients (MB),to
determine whether it was due to a deficiency of
activating factors. Peripheral blood mononuclear
cells (PBMC) (2x106cell/ml) were cultured for 7
days 1in tissue culture medium (RPMI-FCS),in the
presence or absence of whole M.leprae (1.8x107
bac/ml) ,and then used as effector cells (E) (19
MB(6 BL,1 BB,12 LL),6 paucibacillary (PB) (2 BT,
4 TT) and 7 BCG vaccinated healthy individuals(ﬁ)
Adherent cells were cultured in RPMI-FCS for 6
days,pulsed overnight with M.leprae and used as
target cells(T). IL-2(50U/ml);1IL-6(10U/ml) and IL
4(20U/ml) were added at the beginning of the PBM
incubation period,and IFN-Y(100U/ml) 18hr.before
perfoming the cytotoxicity assay.3lCr release was
measured after 4 hr incubation of E + radio-
labelled T (E/T=40/1). Results were expresed as
3 cytotoxicity (Mean+SEM) .Basal: MB:16+2,PB:33+4,
M:29+2; +IL-2: MB:16+1,PB:33+4,N:28+1; +IFN-§:
MB:20+1,PB:43+4,N:36%2; +IL-6: MB:2T+2,PB:38+5,
N:33+42; +IL-6+IL-2: MB:26+2,PB:40+3,N:40+1; ¥IL-6
+IFN=¥: MB:26+3,PB:49+4,NT44+2; +IL-4: MB:2+1,
PB:19+3,N:15+41; +IL-4+IFN-¥: MB:5+2,PB:24+4,N:26+
2. Statistical differences were found for IFN-J¥
and IL-6 alone (p{.05) or when IL-2+IL-6 or IFN-Y
+IL-6 (p<.02) were added to MB,PB and N.Addition
of IL-4 diminished the cytotoxicity (p<.05) and
IFN-Yantagonized the effect of IL-4 in a dose
dependent fashion. Cytokines would be involved in
the regulation of cytotoxicity against M.leprae.
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RECEPTOR SELECTIVE ENKEPHALINS AS EFFECTIVE
IMMUNOMODULATORS IN LEPROSY

Shibnath Mazumdar, M.M. Dhar', Radhey Shyam Misra"" and Indira Nath

Department of Biotechnology, All India Institute of Medical Sciences,
New Delhi; CDRI, Lucknow,  Department of Dermatology, Safdarjung
Hospital, New Delhi, India.

Enkephalins influence neuroendocrine and immune systems
through receptors present on the cells. Of the four opiod receptors
identified, § receptor has immunostimulatory and u receptor has immuno
suppressive effects. Using Met enkephalins which binds to both receptors
and § selective (DPDPE), and i selective (TOPA) peptides, in vitro
immunomodulation was undertaken on lymphocytes derived from leprosy
patients and healthy contacts.

Antigen specific lymphoproliferation and numbers of rosette
forming T cells were significantly (p < 0.05) enhanced on in vitro
treatment with Met enkephalins in both tuberculoid and lepromatous
patients. This was further increased (p < 0.001) inthe presence of the §
selective DPDPE. In contrast, treatment with u selective TOPA inhibited
lymphoproliferation substantially (p < 0.01) and rosette formation to a
lesser extent.

These results indicate that 1) receptor selective enkephalin
peptides have greater immunomodulatory effect than the total compound
2) DPDPE may have applications as immunoenhancing compound in
lepromatous leprosy and 3) TOPA may be useful as an

immunosuppressant agent in reactional leprosy.

SUPPIESSION OF HUMAN MONOCY'IL: CY'TOKINLE RELEASE Y PHENOLIC
GLYQULIPID I (PA~1) OF Mycobacteriua leprae.

Celio L. Silva, Lucia H. Faccioli, and Norma T. loss
School of Medicine of Ribeirao Preto, University of 5o
raulo, Ribeirao Preto, SP, Brazil.

Defective macrophage activation is a prominent featwre
of lepromatous leprosy that depends on hichly localized
oconditions occurring within macrophage-rich granulomas that
contain numerous bacilli. It has been suggested that PGL-1
play a role as protectors of resident M. leprae within
phagosomes of phagocytic cells. Here we have » d
ronocyte activation by cytokine release in responsc to LIP3
in the presence or abs of PCL-1.

Peripheral blood mencnuclear cells (PRYC) from healthy

1

individuals were incubated in the presence of 1 only
or in the presence or absence of PGL-1 and LPS. ter

incubation for 24 h, culturc mediun was aspirated and TNF-
alpha, IL-1 and IL-6 concentrations determined by using
ELISA Kits.

Over a concentration range of 0.1-10 ug/nl  PGL-1,no
significant stimulaticn to produce IL-1, IL-6 or 'INF was
observed in cultured monocytes when compared to that
observed for monocyte stirmilated with LPS. The results verc
similar to that found for PBMC in the presence of medium
alone. In contrast, a significantly increased (p {0.005)
levels of suppression of cytokine release was observed by
the addition of PGL-1 (1 ug/ml) within the LPS-stimlated
PBMC cultures. Thus, the percent suppression ranged from
35-74% for IL-1, 42-68% for INF and 38-71% for IL-6 releasc
(median of the experiment repeated 5 times).

These results might have a profound irplication in
the host response to M. leprae, once to our xnowledge that
acquired populations of specifically sensitized T cells
and activated macrophages interact by means of cytokincs
to give rise tc a state of protective inmunity to this
class of human pathogen.
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EFFECTS OF GLUCOCORTICOIDS, DAPSONE AND THALIDOMIDE
ON INTERLEUKIN-1 PRODUCTION

Wook Lew, Jung Bock Lee, and Joon Lew*
Department of Dermatology, Yonsei University College of Medicine,
“Lew Institute of Biomedical Research, Seoul, Korea
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Interleukin-1(IL-1) is a cytokine which has muttiple biological effects
on the immunity and inflammation.

Dapsone(DDS) has been used as an anti-leprosy drug for a long
time. It has also been an effective treatment for neutrophilic dermatosis
like dermatitis herpetiformis and erythema elevatum diutinum.
Thalidomide was developed as a hypnotic and sedative since the
1950's, but use was discontinued due to teratogenicity. Recently, it
has been reintroduced for limited use in the treatment of erythema
nodosum leprosum. But, the mechanisms of the anti-inflammatory
effect of these drugs are still controversial.  On the other hand,
glucocorticoids have been shown to suppress production of IL-1, which
was used as a positive control in this experiment.

Therefore, we studied the effect of DDS, thalidomide on the IL-1f
mRNA production in U337 cells measured by Northern blot method
and IL-1 production in the supernatant of human adherent peripheral
blood mononuclear cells which was measured by thymocyte
comitogenic assay, in order to determine whether the anti-inflammatory
activity derives from the suppression of IL-1. We found the following
effects on IL-1 production atter treatment with DDS, thalidomide and
several glucocorticoids.

1. IL-1B mRNA production of U937 cells and IL-1 production of
human adherent mononuclear leukocytes were not suppressed by
either the treatment with DDS(1ug/ml, 10ug/ml, 100ug/ml) or
thalidomide(1ug/ml, 10ug/ml).

2. IL-1B mRNA production of U337 cells was well suppressed by
107M glucocorticoids(prednisolone, prednicarbate, dexamethasone
acetate), of which dexamethasone acetate was the strongest, followed
by prednicarbate and prednisolone.

In conclusion, neither DDS nor thalidomide suppress IL-1p mRNA
production or IL-1 production. Therefore, their anti-inflammatory
mechanism may be different from glucocorticoids.

IM42

COMPARATIVE EVALUATION OF
SERUM  AND URINE OF LEPROSY
DIVERSIFIED MYCOBACTERIAL ANTIGENS

ANTIBODIES
PATIENTS

IN THE
THROUGH

H.P. Gupta, Shalini Bhatnagar and N.B. Singh
Division of Microbiology,
Central Drug Research Institute,
Lucknow (U.P.) INDIA.

Approximately 1.5 billion people are globally exposed
to the risk of contracting leprosy and the problem
is  expected to be exaggerated due to relentless
prevalence of HIV incidence and as a resultant
shift in the disease spectrum due to AIDS. Case
detection and treatment are the principle methods
currently used for control of leprosy but the former
is inadequate in detecting early leprosy and contact
cases. This study has been done with a view
to increase the sensitivity of the assay and to
replace the scarcely available M. lepraec antigens.

our latest efforts to detect M,
leprae  antibodies through Conventional ELISA test
by using different antigens, namely PGL1, sonicates
of M. leprae and M. habana, arabinomannan and
65 KDa protein derived from M. habana. A simultaneous
detection of antibodies have been made from two
different sample sources - the serum and urine
of leprosy patients. The level of detection of
M. leprae antibodies from both type of samples
through antigens of M. habana (antileprosy vaccine
candidate) showed superiority over M. leprae antigens.
Antibodies levels were more in the serum than
urine. Smear negative doubtful paucibacillary cases
were also detectable and confirmed serologically
for initiation of treatment. Significance of these
findings has been discussed.

We present here

IM43

IgN SERUN ANTIBODIES TO PGL-I BY ELISA IN HEALTHY SUBJECTS
AND LEPROSY PATIENTS

Neng Neibai Deng Yunshan Wu Xingzhong Sun Chuanzhen Na Jiaju
Wang Zhenbao Zhang Xibao Li Yunwen Sun Xianguang

China Leprosy Control and Research Center, Guangzhou, China

Sera from 969 healthy subjects and 974 leprosy patients were
tested for anti-PGL-1 antibody ( APGL-I) by ELISA with NT-P-BSA.
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The results and discussion showed that,|)The mean 0D(0UD)and posi-
tivity rate of healthy females (0.090 and 6.9%)were significantly
higher than those of healthy maleC 0.068 and 2.8%)(P>0.01), and
there was a similar tendency between sex groups of leprosy
patients, The female false positivity rate would be increased if
calculated by overall positive criteria, thus the authors sug-
gested that the positive criteria of OD of males and females must
be calculated separately; 2) The levels of APGL-I were of skew
distribution in all groups except the active MB patient group

suggesting it was not suitable to calculate cut-off point of 0D
according to UD+2SD based on normal distribution. Therefore, the
comparison of OD among various populations is more reliable than
that of positivity; 3) From the epidemiological point of view

this detection can not reflect slight difference when leprosy
prevalence is reduced to a lower level, but may reflect epide-
miological dynamics in some focus with relatively higher inci-
dence; 4) UD and positivity rate were still significantly higher
in inactive NB and PB patients than those in healthy subjects. It
remains to be proved what are their clinical and epidemiological
significance and if t hey can serve as an applicable parameter in
detecting relapses; 5)In order to have a good quality control of
the detection at different times and in different laboratories,
the procedures and reagents used, especially the control pool sera
for correcting results, must be standarized

IM44

LIPOARABINOMANNAN (LAM) BASED ENZYME-LINKED
IMMUNOSORBENT ASSAY IN SERODIAGNOSIS OF LEPROSY

Gandhi, M.D.l. Shereen Wahab, M.D.l.

Fazal Raheman, M.D.

Sanja

; Government Medical College, Nagpur, INDIA
DynaGen, Inc., 99, Erie Street, Cambridge,
Massachusetts 02139, USA

To determine whether antibodies to mycobacterial cell
wall carbohydrate would be valuable in serodiagnosis
of leprosy, serum IgG antibodies to lipoarabinomannan
(LAM) antigen were assayed, 40 leprosy patients, their
houschold contacts which comprised of 31 individuals
and 86 controls which included 46 apparently healthy
individuals and 40 new-born babies, were recruited for
this study. The serun samples from the study subjects
were tested for anti-LAM IgG antibodies wusing an
enzyme-linked innunosorbent assay. When results among

leprosy cases were compared with control group and
considering clinical diagnosis as gold standard,
sensitivity and specificity of LAM based ELISA was

72.5% and 90.7% respectively. When ELISA results were
compared with skin smear for AFB, the difference was
significant by McNemar test for changes. A positive
linear correlation was observed between Bacillary index
and IgG anti-LAM antibody levels. The relevance of
these findings to the serodiagnosis of leprosy and its
importance in household contacts of leprosy patients is
discussed.

IM45

THE ANTIBODY RESPONSLS 1O VARLIOUS ANTIGENS OF M. Leprae
IN BORDERLINE LEPROSY WITH OR IN REACTION

Mrs. Ratna Sudha R, & Dr. Stanley J.N.AL

School of Biotechnology, .. Universaty,
Masab Tank, Hyderabad, A.P. 500 028, INDIA,

*
Dhoolpet Leprosy Research Centre
Balram Seth Galli, Karwan, Hyderabad - 500 006, INDIA.

The serological activities to various M. Leprae
specific antigens (18KD, 65KD, WML, PGL, ND-U-BAS &
NT-0-BSA) were assessed by ELISA against 365 sera from
95 patients classified Clinico Pathologically as BI(2Y),
BTRR(17), BTRR-RFT(6), BT-RFT(9), BL(10), BLRR(10),
BL-RR-RFT(5), BL-RFT(4), BIRR-RFT-BR(9) & 36 healthy
volunteers. The sera from 71 patients were collected

periodically at monthly 1invervals for 6-9 months
during treatment and rest were collected only onee.,

A similar  pattern  of reduction of  Antibody
responses  in bolh B & BIRR groups suggests  that
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steroids do not influence the antibody responses 1in
the doses of J0-40mg of Prednisalone per day in both
BT with nerve damage and BTRR patients.

On analysis of both the IgM & IgG response patterns
during treatment to various antigens, it 1s quite
likely that the IgM responses to any of these antigens
may not play any significant role during reversal
reactions, however by monitoring the IgG responses to
WML alcone it would be possible to differentiate early
reaction fro active di > alone and also from
relapse, so that appropriate treatment can be given to
the patients. The 1implications to clinicians of these
results will be discussed in detail.

IM46
ANTIBODIES TO CEREBROSIDE-SULPHATE IN LEPROSY.

Paul R Wheeler, KPWJ McAdam, R Hussain’, and John G Raynes

Molecular Immunology Unit, Department of Clinical Sciences,
London School of Hygiene and Tropical Medicine, Keppel Street,
London WCIE 7THT, UK. *Professor of Microbiology at the Aga
Khan University, Karachi, Pakistan.

A study was set up to investigate whether antibodies against
cerebroside  sulphate  (sulphatide) may have pathological
consequences in leprosy. Sulphatide is found on the surface of
human cells including NK and notably Schwann cells. It was found
that sera from leprosy patients contain antibodies to sulphatide and
that anti-sulphatide IgM was higher in sera from lepromatous
patients than tuberculoid patients (levels were
in 24/24 and 5/16, respectively, outside 95% confidence limits of
levels in control sera). Anti-sulphatide 1gG was also present in sera
from lepromatous patients.

Lack of variation (< +20% from mean values) of both anti-
sulphatide IgM and 1gG during ENL was noted; however, in 3
patients where sera were taken before ENL commenced, anti-
sulphatide IgM fell 1.5 to 3 -fold at the onset of the reaction. Thus
anti-sulphatide antibodies are present in leprosy but their role in the
pathogenesis of nerve damage remains to be clarified.

IM47

AUTOANTIBODIES TO NEURAL ANTIGENS IN LEPROSY

Nalini Vemuri, Leila M. Viera and
Rama Mukherjee
National Institute of Immunology,Shahid Jeet

Singh Marg,New Delhi-110067,India.

Neural 1lipids, namely galactocerebroside(Galc)
and gangliosides(Gg) have been implicated in
demyelinating diseases. In order to asses
their role in leprosy, the humoral immune
response to these lipid antigens as well as to
ceramide, sulpholipids and human Myelin Basic
Protein (MBP ) was quantitated by microtitre
enzyme linked immunosorbent assay. Sera from
219 leprosy patients, 18 neuritic patients and
43 normal healthy controls were screened. High
titers of IgM antibodies directed to total
nerve 1lipid (TNL), Galc and ceramide were
present in patients across the spectrum while
the antikodies to sulpholipids and gangliosides
were present in low titers. Varying titers of
IgG class of antibodies directed to MBP were
detected in all categories of leprosy patients.
No anti- 1lipid/ protein antibodies were
detected in normals. Anti- TNL and anti-Galc
antibodies were highest in TT patients with
clinical evidence of nerve damage. A
statistically significant positive corelation
was observed between anti-TNL and anti-Galc
antibodies in TT and neuritic patients. However
anti-MBP antibodies were significantly high in
LL-BL patients with evident nerve damage.These
observations suggest that the neural pathology
in these two forms of disease may be different.
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COMPARTISON OF A GELATIN PARTICLE ACGLUTINATION TEST AND
ELISA FOR I ION OF ANTIBODY TO M PRAE

Lishi Qian, James T. Douglas, and Certrude P. Char
Department of Microbiolopy, University of Hawaii at Manoa
Honolulu, Hawaii

Research Institute for Tropical Medicine, Alabang,
Philippines

Two rapid diagnostic methods, En -linked T nosorbant
Assay(ELISA) and the Gelatin Particle Agglutination Test
(GPAT), have been developed recently for epid ological
monitoring of the efficacy of chemotherapy and post-
treatment follow-up of patients. Both these tests make use
of semisynthetic analoques of the phenolic-glycolipid-I,
the specific antigen of M.,leprae, but differ in methodolo
This report examined the two tests with 1059
at an endemic area in Manila, Philippines. ELISA and CPAT
were compared in terms of the seropositivity, the concor-
dant rates, the sensitivity and specificity.

The GPAT was found to be much simpler and casicr to per-
form and generally more sensitive but less specific
compared with ELISA, The sensitivity of GPAT in MB patients
(83.04%) group was much higher than those in PB patients
(41.867%). The concordant rates, ranged from 87% in normal
populations and 57.89% in household contac Chi-s
test of homogeneity indicated that the concordant rate
between ELISA and GPAT in normal populations was sipni
cantly higher than that in patients and contacts pop
tions. The concordant rate of MB untreated decreased after
being treated by multi-drug ther six months or longer.
The seropositivity of GPAT was higher than that of ELISA
in all study populations except the household contac
The seropositivity of both GPAT and ELISA in MB nati
were higher than the seropositivity of these two tests
in PB patients, In conclusion, GPAT s found to be a
sensitive but less specific test col
However, it is e to perform and inexpensive. Therefore,
it is considered as a screening test for detection of the
M.leprae infection, especially of the multibacillary type.

juare
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A PROGNOSTIC VALUE OF SEROLOGICAL ASSAYS IN
REGRESSED LEPROSY

0.Degtiarev, M.Dyachina
Leprosy Research Institute, Astrakhan, Russia

610 outpatients with different types of
leprosy being wunder specific therapy over 10
years were examined with using enzyme

immunoassay and counter electrophoresis. Native
antigen from ultrasound-desrupted M.leprae (USD
-ML) and a semi-synthetic analogue of PGL-1 (ND
-0-BSA) (provided by WHO Bank) were used.Among
the patients with inactive leprosy (BI=0)
182 cases (29,8%) were invariably seropositive
for 1-3 years of the observational period. It
was found out that the group above included the
patients with chronic specific polyneurites,
visceral and eye pathologies (hepatitis, orcho-

epididimitis, iridocyclitis, uveitis, étc).
Only in 15% of the patients from this group
antibody titers to ND-O-BSA were significantly

higher as compared with the titers of anti-
bodies to USD-ML.In other cases the ratios were
inverse indicating the necessity of serological

testing of regressed leprosy patients with
either antigens. 26 patients relapsed, 80% out
of them being seropositive 1 - 3 years before

the occurrence of relapse. 23 (88,4%) cases out

of them had high levels of antibodies to both
antigens that is characteristic to active
leprosy. In three paucibacillary patients anti-

M.leprae antibodies were detected neither be-
fore nor at the moment of relapse. The investi-
gation showed a value of serological assays in
patients with regressing leprosy for assessment
of the effectiveness of chemotherapy and early
prognosis of relapses.
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THE INFLUENCE OF BCG VACC INAT ION A
LEPROSY PATIENTS ON THE RESLTS OF
TUBERCLL INS
0.Botta !
A.Dalla

Divisien Inmunologia

CLOS CONTACT WITH
SKIN TESTS WITH 4 NEW

2 2 2 .-
, L.Cannon™, N.Ingledew™, V.Merlin

JMorini ', and J.Stanford?

! Facultad de

nlqr-.x3

Ciencias Mdicas de

Rosario Progranu Provincial  de anr‘.n3 , Amgentina;
Schaol  of  Pathology, Un ity College and Middlesex

School of Medicine, Landan, England?

Our study
the results of

in Santa Fe Province of Argentina investigated
<kin  tests with Tuberculin, Leprosin A,

Scrofulin  and Vaccin on 672 yaung adults residing in a

leprosy endemic area. Of them, 350 were in-house contacts,

usually relatis of M3 patients, 87 were similar contacts

of PB patients, and 235 were nenbers of the leprosy service

frequently  expored  to pationts, Within  theae  groope

distribution by sex, BCG scar and length of expusure
similar, but  the leprosy workers tended to be the oldest
group. The results were analysed individually for each
reagent , 1 by responder cate v (Category 1, e to

category 2, -ve

to all
3, tve to same but not all reagents). Age made no difference

all 4 reagents; 4 reagents; category

to categorization, but the presence of a BCG scar signif-

increased categories 1 and 3 at the exponse of 2
(»p€0.03). A simi

canpared  to M3 and PB contacts (p< 0.01). BCG
also associated with increased positlivity
p < 0.02). These

by BCG vaccination and close contact with leprosy patients

icantly

finding virs recorded in leprosy, workers

whien

scars

we to Leprosin

results enph

size the roles played

on the cellular immune respanse to myccbacterial antiGgens.,

IMS1

BOG VACCINATION AS A PROTECTION AGAINST LEPROSY. Maria
Fernanda Sardella Alvim, Nadia Duppre, José Augusto Nery,
Ana Maria Malta, Maria Lucia Penna e Euzenir Nunes Sarno.
* Leprosy Department Fundagdo Oswaldo Cruz, Av. Brasil, 4365
- Manguinhos, 21.045-900 - Rio de Janeiro - RJ. *x
Departient of Epidemiology State University of Rio de
Janeiro.

The role of BCG vaccination in protection against
leprosy disease is not definitively clarified. Randamized
controlled trials in four different populations demonstrated
a range of efficacy against leprosy fram 20% in Burna to 80%
in Uganda. In Brazil BOG vaccination has been widely used
since 1976 as a prophilatic measure against tuberculosis
applied at birth. The official rules of the leprosy control
program recamended since 1990, two BCG doses with a one

year interval in contacts of multibacillary leprosy
patients. The impact of this measures in leprosy control

must be clarified in the future.In This study, 503 contacts
of multibacillary patients with age 2 - 20 years were
included to the trial with different periods of follow-up.
These 55 leprosy cases and 448 controls were nutchaed for
age, close-association of index case, and BOC scar.
Considering as control group those vaccinated, the
unvaccinated contacts have a risk, estimated through the
odds ratio, 4.3690 times greater than the control group.
In the group without BCG scar, persons over 10 year old had
an increased risk of developing leprosy (odds ratio =
9.0909). When campared to those umder 10 years (odds ratio
= 2.6556). Household contacts had to risk of contracting
of disease 2,02 times greater than non-household. Among
children under 10 years of age with BOG scar, 11 (50%)
developed the Infantum Nodular Leprosy (Tuberculoid lesion).
Fram the 55 new cases of leprosy rultibacillary forms were
diagnosed in 62% without BOG scar and 38% with BOG scar.
This study strongly suggest a considerable value of BOG
vaccination an protection of leprosy disease and protective
efficacy against the more serious forms of leprosy

Supported by grants fram TDR-WHO
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IMS52

INDUCTION OF LEPROMIN POSITIVITY BY A CANDIDATE
ANTI-LEPROSY VACCINE  MYCOBACTERIUM w AND ITS
IMMUNO—PROPHYLACTIC EFFECT IN LEPROMIN
NEGATIVE HEALTHY CONTACTS OF MULTIBACILLARY
LEPROSY PATIENTS

*H K Kar *A K Sharma, **R S Misra,tS A Zaheer,
¢A Mukherjee,GR Mukherjee, €K R Beena, €H Kaur,
@S K Nair and GG P Talwar

*  Deptt.of Skin, STD ad Leprosy, Dr.RML Hospital,
New Delhi-110 001.

Dept. of Skin, STD and
Hospital, New Delhi-110 029
¢ Institute of pathology, ICMR,New Delhi-110 029.
@ National Institute of Immunology,New Delhi-110067.

*

*

Leprosy, Safdarjung

In a hospital based study, 362 household
contacts of multibacillary leprosy patients under
MDT were screened for evidence of lepro and 54

(14.9%) were found to be having leprosy. The
remaining 308 apparently healthy contacts were
lepromin tested and 109 (35.4%) were observed to be
negative to Mitsuda lepromin. M.w vaccine was

administered intradermally to 95 of 109
lepromin negative contacts. Sixty eig could
be retested for lepromin A reactivit fty six

(82.35%) manifested lepromin conversion. The twelve
subjects who did not show lepromin conversion,
received a second dose of the vaccine, and eleven
subsequently became lepromin positive. The overall
lepromin conversion rate was thus 98.5% (67 out of
68). Follow-up of these contacts upto a period of 5
years did not demonstrate reversion of lepromin
positivity back to negativity status. Among original
lepromin positive contacts, so for four cases of
Paucibacillary leprosy have been detected, but none
from vacine induced lepromin converted contacts.

IMS3
M. LEPRAE-RESPONS IVE T LYMPH(X
RARE REACTIONAL FORM OF LEPROC

BLOOD MONOCYT
£ LUCIO'S PHENOMED

raldoM.B. Pereira, André L. Moreira, Danu
A.C. Nery, A. de M. Machade and
Leprosy Unit, FIOCRUZ and State Univer
Janeiro, Rio de Janeiro, Brazil.

The Lucio phenamenon(LP), a leprosy reaction with
s cmic manifestations, characterized by necrosis ol the
dermal capillari and epidernal areas, was 11

3 polar lepramtous(LL) patients{Lrl, LP?,
70 yr. old, C to 12 nonths of
thalidomide (LP1,LP3) O
glucocorticoid{LpP2). lefore  treatment,
increased serun TNF-a(LP2), 1L-A(LP1, LP2, LP3), .
peripheral  blood mononuclearleukocytes(PBL)  generated
spontancous TNF activity in vitro, as well as very hugh
levels of oxidative metaboli
intermediates(chemiluninescence; LP2,LP3). FACS analysis of
PBL demonstrated ahsence or reduction of y&+, CDE+ and CD14+
cells. On day 7, the lesions were healing. The parameters
above with the exception of IL-6 serum levels were returned
to nonral or diminishing; and surprisingly the PBL(LP2,LP3)
proliterated in vitro in response to M. lepirae, but without
IFN-y production. The specific inhibition of TNF-a by
thalidamide, and these observations support the hypothesis
of a major function for TNF-a in LP, and suggest a role for
M. leprae-specific T lymphocyte response in this leprosy

patier

reaction. S

IM54

LYMPHOCYTE SUBPOPULATIONS AND THEIR FUNCTIONAL
PROPERTIES IN LEPROMATOUS LEPROSY

L. Saroyants, A.Juscenko, L.Alekseyev
LeproSy Research Institute, Astrakhan, Russia

Lymphocytes from LL patients were studied
for their proliferative responses to PHA, ConA,
PWM, and specific M.leprae antigen (lepronin).
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Besides,the functional activity of ConA-induced
T suppressors and T cell subsets with CD2+,
CD4+, CD8+ phenotypes were studied.It was shown
that in active leprosy patients lymphoprolife-
ration to mitogens, function of nonspecific T-
suppressors and the relative percentage of CD2+
cells were significantly low as compared with
cured patients and healthy donors (p<0,01). In
long treated patients lymphoproliferation was
also low, though at less degree than in un-
treated patients (p<0,05). LTT to lepronin was
low in both groups of the patients. In leprosy
patients irrespective of their disease status
relative contents of CD4+ cells was lower while
CD8+ content was higher as compared with normal

values. CD4+/CD8+ ratio in both patient groups
was significantly 1lower than in the control
group. Increased level of CD8+ cells with

simultaneous decrease in the functional activi-
ty of non-specific T-suppressors in leprosy
patients seems to be a consequence of compensa-
tory mobilization of suppressor/cytotoxic cells
into circulation to replenish their functional
deficiency. Thus, in LL patients there is a de-
finite interrelationship between immune aberra-
tions and their disease status. Prolonged
specific therapy results only in partial
recovery of disturbed functional activi‘*y and
changed contents of lymphocyte subpopulations.

IMSS
IMMUNOGENETIC ASPECTS OF SUSCEPTIBILITY
TO LEPROSY
L.Saroyants, A.Juscenko, L.Alekseyev
Leprosy Research Institute, Astrakhan, Russia

According to literary data, an association
between HLA antigens of the major histocompati-

bility complex and leprosy in different po-
pulations was extensively studied, but the
patients belonging to Russian nationality were

assessed only for HLA class I antigens. The
investigation presented was aimed at studying a
distribution of HLA class 1 and 2 antigens in
lepromatous leprosy. 125 Russian patients who
were admitted to the clinical department of our
Institute were examined. For control 120 un-
related healthy individuals of the same ethnic
group were randomly selected. HLA typing was
carried out as described by Terasaki. It was
stated that the frequency of HLA-DR3, DR2 and
B7 antigens was significantly higher for LL
patients than in the control group, whereas DRS
was absent. After the correction for the number
of antigens tested statistically significant
differences remained only for HLA B7 (Pc=0,049)
and DR3 antigens (Pc=0,00014). The highest
relative risk was to HLA-DR3 antigen
(RR=10,22). Attributive risk, characterizing a
strength of association with the disease, was
also the highest for HLA-DR3 - carriers
(0 = 0,67). Thus, based on these results it
was concluded that HLA-B7 antigens (possibly,
haplotype B7-DR2) and HLA-DR3 might be the
markers of susceptibility to lepromatous lep-
rosy in Russians that should be borne in
mind when identifying risk groups among
leprosy contacts.

IMS6

ROLES OF LYMPHOCYTE SUBPOPULATIONS IN
ERYTHEMA NODOSUM LEPROSUM AND ACUTE ANTERIOR UVEITIS

Erkut_Bahgeci, Tilay Cakiner, Tevfik Akoglu, Turkan
aylan

S

prosy Hospital, Istanbul Leprosy Research
Center, Istanbul, Turkey.

One of the many sistemic
ional state
g ENL sonm
(AAU). It is

complications of
wn as erythema nodosum
s develoj
unknown why

anterior :
patients develope AAU during ENL and others do not,
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Considering that changes in lymphocyte
subpopulations might be important in pathogenesis of
ENL and AAU, we determined proportions of lymphocyte
subpopulations, namely B cells (CD19+), T cells (CD3+),
NK cells (CD56+), helper/inducer cells (Chay),
suppressor/cytotoxic  cells  (CD8y),  CDas €29+, (D4
CDASRA+ and  CDB+ CDIIB+ cells, by [lowcytometry., The
study group consisted ol patients with AAU, ENL, post
reactional patients and patients who never suffered
from these reactions.

Proportions of CD4+ cells and CD4+ CD29+ cells
were significantly higher in AAU and patients than
post reactional and non reactional roups,  In AAU
patients CD4+ CDASRA+ cells were also high.

CD4/CD8  ratio was significantly high in ENL
patients compared to non reactional group.

CDS6+ (NK) cells were significantly lower in
AAU and ENL group than other grou

The  importance  of these  results  will  be

discussed.

IMS7

IN VITRO LABELLING AND FUNCTION OF GRANULOMA
MACROPHAGES FROM LEPROMATOUS LEPROSY
Nan-Hee Kim,

Gue-Tae Chae, Gun-Yeon Na, Yong-Ma

Ha, Hae-Young Choi

Chronic Diseases Laboratory, Department of
Pathology, Catholic University Medical College,
Seoul 137-701, Korea

Granuloma is an immunologic and pathologic
unit of human lepromatous leprosy (LL), which
is chiefly composed of macrophages (MACs)
packed with M. leprae and lymphocytes. Until
now little is known about the influx and
turnover of these granuloma MACs in human LL,
except high influx of bone marrow-derived MACs
in experimental LL granuloma of nu/nu foot pad.
We have been conducting autoradiography studies
to evaluate influx of bone-marrow-derived MACs
in L1 granuloma using (3H)TdR pulse in vitro.
MACs are isolated by enzyme digestion and
plated on LUX coverslips 1 x 10°/ml with RPMI-
10% AB serum, MACs with AFB bacilli and more
than ten sliver grains on nucleus are counted
to score Labelling Index (LI). LI are
calculated labeled nucleus with AFB per on-
thousand nucleus. In spite of major roles of
suppressor lymphocytes in unresponsiveness of
LL as reported, defective activation of LL MACs
to exogenous gamma interferon (IFN-y) is likely
due to any cytokines or mediators such as
prostaglandin E, (PGE,) which inhibit gamma
interferon in the microenvironment of LL
granuloma. To find any difference following
IFN-y, BCG, IL-2 treatment in vitro, we have
examined levels of PGE, production by
radioimmunoassay and Toxoplasmacidal effect of
MACs from LL granuloma.

IMS8

KILLING oF MYCOBACTERIA-INFECTED
BY LAK CELLS FROM LEPROSY PATIENTS

Shubhada Chiplunkar, Madhu Deshmukh, Jyoti Kudalkar,
* Prabhakar Samson, Madhav Deo and Sudha Gangal

MACROPHACGES

Immunology Division, Cancer Research Institute,
Bombay, * Richardson Leprosy Hospital, Miraj, India

resistance to bacteria is multifaceted with
non-specific immune mechanisms
playing important roles. In the present investigations,
we have assessed the ability of lymphokine-activated
killer (LAK) cells generated from lepromatous leprosy
(LL) patients, tuberculoid leprosy (TT) patients and
healthy individuals, to lyse targets (macrophages and
T=-24, bladder carcinoma cell line) infected with
mycobacteria (Mycobacterium leprae/Mycobacterium
ICRC). We observed that LAK cells generated from

Host

both  specific and
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LL patients could preferentially lyse M.leprae or ICRC-
pulsed macrophages and T-24 cells, compared to
pulsed targets. However, LAK cells from TT patients
failed to distinguish between non-pulsed and
mycobacteria-pulsed target cells. The specificity
of lysis of mycobacteria-pulsed targets by LAK cells
was confirmed in a cold target competition assay.
Furthermore, we have studied the killing of
mycobacteria by LAK cells. ICRC bacilli incubated
with LAK cells or bacilli obtained from infected
macrophages incubated with LAK cells showed a
significant reduction in the number of colonies of

non-

bacilli after plating on soft agar. Thus, our studies
demonstrate that LAK cells may play a significant
role in killing of intracellular bacteria and may serve

as an immunotherapeutic
of leprosy.

modality in the treatment

IM59

MODULATION OF MONOCYTES/MACROPHAGES OF LEPROSY
PATIENTS BY TUFTSIN FOR BIOCHEMICAL AND IMMUNOGENIC
FUNCTIONS.

Sanqeeta_ ¥hare, L.K. Bhutani & D.N. Rao.
Deptt.of Biochemistry & Deptt.of Dermatovenereology
All India Institute of Medical Sciences

New Delhi 110029, India.

Mycobacterium leprae is an obligate intracellular
pathogen that {s ingested by and proliferate within
the cells of monocytes/macrophages (MR) .
Intracellular pathogens may escape killing
mechanism either by inhibiting production of
reactive oxygen intermediates (ROT) or by
neutralizing these intermediates. We have
investigated the effect of macrophage stimulant
“tuftein® on immunogenic functione of monocytes/Mo
derived from leprosy patients as a function of in

observed
response in
pulsing,  the
undertaken to correlate the
functions (by measuring O3& H,03) and
profile (by measuring adenocsine
activity) of monocytes/My. Further the
involve (by measuring ([Ca’’]) in triggering
membrane by tuftsin and tuftsin receptor
(by radio receptor assay) on these My
in detail. ROI production and [ca7' )
tuftsin pulsing showed a
progressive with increasing in vitro
culture age till day 3, than tapered off in older
cultures of normal and BT/TT M§. BL/LL cultures
unable to wundergo tuftsin mediated ROI
production and [Ca"' ] release after day 1. ADA
activity was found to be maximum in  the early
cultures of BL/LL MQ. These results indicate that
BL/LL M§ has a differential maturation profile and
there may be specific enzyme(s) defect asesociated
with ROI production. From the study it can be also
concluded that there is an altered signalling
during MY activation and finally these defect may
lie at the tuftein receptor expression.

Since we have earlier
and microbicidal
towards tuftsein

culture age.
phagocytic
patients

vitro
an aberrant
Lepromatous
present  study was
microbicidal
maturation
deaminase
signals
the Mo
expression
studied
towards
increase

were
release

were
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IS NERVE DAMAGE IN LEPROSY AN AUTO-IMMUNE PHEN-
MENON INVOLVING ANTI-PERIPHERAL NERVE ANTIBODIES

Prabha Desikan, Om Parkash and Pratibha Narang

M.G.Institute of Medical Sciences,Sevagram,
Wardha- 442 102, Maharashtra, India.

The role of anti-peripheral nerve antibodies
directed against the peripheral nervous system
in leprosy patients in the pathogenesis of
nerve damage is, till date, inconclusive and
controversial. A study was therefore taken up
to detect such antibodies in the sera of one
hundred leprosy patients belonging to the
entire spectrum of the diseasc, along with
sera from normal individuals as controls.
Using antigen derived from normal human nerve,



61,4

9% showed demonstrable levels of antineural
antibodies of the IgG type and 117 of the IgM
type. However, with antigen derived from
nerve of a cured, bacteriologically negative
leprosy patient, on testing twenty out of the
above hundred sera, 407 tested positive for
antineural antibody of the IgM type, and none
tested positive for the IgG type. There was
no correlation found in the present study
between the presence of the antibodies and of
neuropathy or of occurrence of active
neuritis. There was also no correlation with
the type or duration of the disease. The
findings will be discussed.

IM61

ANTIBODIES TO A NERVE LIPID EXTRACT (NLE)
IN SERA OF LEPROSY PATIENTS,

Rekha Vartak*, Damayanti Shah**, Shubhada Dandekar**,
Sharad Naik*, and Evelyn Sequeira*,

*Acworth Leprosy Hospital Society for Research,
Rehabilitation and Education in Leprosy,
Wadala, Bombay - 400 031, India,

**Radiation Medicine Centre, BARC, Parel,
Bombay - 400 012, India,

Soluble serum factors have long been suspected to
play an important role in the neuro-pathogenesis of
leprosy, Humoral immune response to a Nerve Lipid
Extract (NLE) was evaluated in patients of leprosy
(n=131), patients with neuropathies other than leprosy
(n=23) and normal healthy volunteers (n=51) using
microtitre plate ELISA test. High titres of IgM class
of anti-neural-antibodies directed to NLE were detected
in 21% (29/131) sera of leprosy patients, The reacti-
vity was minimal with normal healthy volunteers as only
2 out of 51 (4%) showed detectable anti-neural antibody
titres. Interestingly, none of the sera from patients
of neuropathies other than leprosy showed raised anti-
neural antibody titres. All the twenty nine sera
showing raised anti-neural antibody titres belonged to
borderline or lepromatous type of leprosy conferring
30% positivity to the group whereas none of the 34
patients of BT/TT/P type of leprosy showed raised anti-
neural antibody titres.

It also appears from this study that the anti-
neural antibodies develop at a later stage of multidrug
therapy as the jority of untreated LL patients(14/16)
did not show reactivity against NLE, This suggests a
possible role for cytoplasmic antigens of M,Leprae
released during the period of treatment.

IM62

PREVALENCE OF ANTI-NEURAL ANTIBODIES AMONG LEPROSY PATIENTS

Sang-Nae Cho,! Roland V. Cellona,2 Rodolfo M. Abalos,2
ranquilino T. F¢Jardo Jr.,2 Laarni G. Villahermosa,2
Gerald P. Walsh,¢ and Joo-Deuk Kim!

Department of Hicrobiol?gy, Yonsei University College of
Medicine, Seoul, Korea,' and Leonard Wood Memorial Center
for Leprosy Research, Cebu, Philippines

Nerve damage is a major clinical manifestation in
leprosy. As an effort to elucidate the pathogenic mechan-
isms of nerve damage in leprosy, this study was initiated
to determine whether or not there is any association bet-
ween anti-neural antibodies and nerve damage in leprosy.
Lipid and glycolipid antigens including ceramide and galac-
tocerebrodide (GC) were prepared, and the prevalence of
antibodies to the antigens and asialo-GM] (AGM]) was
determined among leprosy patients and controls. The
major immunoglobulin class to the nerve lipid antigens was
IgM;therefore, only IgM class to the antigens was analyzed.
0f 291 Korean controls who had no recent history of having
traumatic injuries, 43 (14.8%) had elevated antibodies to
ceramide, 54 (18.6%) to AGM;, and 24 (8.2%) to GC, respec-
tively, and 83 (28.5%) to at least one of the three anti-
gens. In contrast, among 170 Philippine controls, 52 (33%)
were seroreactive to ceramide, 38 (22.4%) to AGM] and 18
(10.6%) to GC, respectively, and 81 (47.6%) to at least
one antigen, indicating that controls in Philippines have
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significantly greater opportunity to expose to neural anti-
gens than in Korea. Of 105 untreated leprosy patients from
Philippines, 57 (54.3%) were seropositive to ceramide, 40
(38.1%) to AGM1, and 42 (40.0%) to GC, respectively, and
129 (58.9%) to at least one antigen, indicating that the
prevalence of anti-neural antibodies in leprosy patients
was significantly higher than controls. In addition, the
prevalence of anti-neural antibodies was correlated with
the extensiveness of anesthesia and nerve enlargement.

The results suggest that anti-neural antibodies are closely
associated with neurologic damage following Mycol 2
leprae infection.

IM63

MYCOBACTERIUM LEPRAE LAM AND PGL-1 ANTIBODIES CROSS-
REACT WITH HIV-1 ANTIBODIES IN SERA FROM HIV-I-
SERONEGATIVE LEPROSY PATIENTS AND THEIR CONTACTS.

Oscar Kashala!s 2, Ilunga Mh.\)o3 Richard M.ulmk‘. and Max Essex4
ICambridge Biotech Corp, Worcester MA, USA; *Dv.pl of Pathology and
Oncology, Kinshasa University Hospital, University of Kinshasa, Kinshasa, Zaire
3Minisl1y of Public Health, Kinshasa, Zaire “Dcpl of Cancer Biology, Harvard
School of Public Health, Boston MA, USA

Fifty seven leprosy patients (LP), 39 leprosy contacts (LC), and 500 pregnant
women (PGW) were evaluated for the presence of antibodies to human
immunodeficiency virus type 1 (HIV-1), human T cell lymphotropic virus type 1
(HTLV-1), and type 2 (HTLV-2). Antibodics to mycobacterium leprae phenolic
glycolipid 1 (PGL-1), and lipoarabinomannan (LAM) were analyzed 10 assess the
association between Ieprosy and human retroviral infections. A low prevalence of
HIV-1 infection occurred among LP (3.5%), LC (0%), and PGW (3.6%). LP and
LC had a significantly higher prevalence of HTLV-1 infection compared with
PGW (B.7% and 12.8% vs 0%, respectively). Sera from LP and 1.C were often
false-positive by ELISA (64.7% and 2 respectively), and indeterm ¢ by

6% and 64.1%, respectively). In LP sera, both LAM
IgM, and PGL-1 IgM antibodics cross-reacted significantly with anti-HIV-1 Pol
(p31, p61) and Gag antibodies (p24), respectively. Mycobacterial cell-wall
antigens may share common epitopes with HIV. Caution should therefore be
exercised when interpreting HIV-1 ELISA and western blot data from re
where leprosy or other mycobacterial discases such as tuberculosis are endemic.,

IMo64

SERCPROFILE OF HBV, HIV and HTLV INFECTIONS IN ZAIRIAN
LEPROSY PATIENTS AND THEIR CONTACTS.

N, ILUNGA 1, M.R. KALENGAYI 2

IR

L.0. KASHALA 2,3,

Leprosy Hopital de 1a Rive (1) Kinshasa,laire, Dept of Pathology, Kinshasa
University Hospital Zaire (2) and Dept of Cancer Biology, Harvard School of
Public Health, Boston, USA.

t Prelininary study to determine the seroprevalence of HBV,KIV and HTLV
infections in Zairian Leprosy patients and their contacts

Materie] & Methods : Patients with leprosatous (LL) and tuberculoid (TT) lepra
and their contacts were serologically exasined for KBV (HBS, AntiHBS sercconver-
sion, AntiHBS titer, pre-S1 and Pre-52), HIV (antiKIV), HTLV (anti HTLV! and
antiHTLV2) and for Antibedies-to M. leprae specific antigens PGL-1 and LAM-B.

Resylts. HBs prevalence was significantly higher in LL (22%) than in TT (6,6%)
patients and contacts. Rnti HBs seroncoversion was significantly low in the 3
groups. Anti HBs was significantly higher in TT (4572,40 +/- 5234,6! Ul/al) than
in both LL patients and contacts.Pre-S1 and Pre-S2 prevalence rates were higher
in TT (26,6% and 32%) than in LL (12% and 20%).

HIV] seroprevalence was 3,5% in leprosy patients, @% in their contacts while it
is known to be 3-8% in the general population. Unlike in this last group, high
rates of HIV false + in Elisa (63,6%) and W-B incetersinate patterns (23,7%) were
seen in the leprosy patients.

HTLVL antibodies were detected in 8,7% of leprosy patients and in 12,8% of their
contacts. No HTLV2 antibodies were seen in any group.

Antibodies to M lepr. ecific antigens were seen in 43.8 (antiPCL-1) and 42,1%
(antiLAM-B) of patients.

Tnglieabicns and Perspeetives |

It is worth to extend such a study to the nuserous leprososia in the country

in order to asses the ispact of these virus infections on the pathogenesis and
the course of Leprosy. Furthersore one must be precautious in the interpretation
of the HIV tests in people with leprosy.
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ASSOCIATION OF HLA-A,-B,-C, AND DR
ANTIGENS WITH LEPROSY

S.K. Gheil, u. Senguplal. S.Kailashz, N.G. Sekaranz,
K.S. Sudhakars, K.V. Desikan4, Kondala Raos,
C.C. Shepard5 and T. ShInickS.
! Central JALMA Institute For Leprosy, Agra,
2All India Institute of Medical Sciences, New Delhi,
4 LEPRA (India), Hyderabad,3 GREVALTES, Visakhapatnam
and °CDC, Atlanta, USA.

The human major histocompatibility system (HLA) has
been known to be associated with a variety of diseases.
Various groups of workers have searched for HLA anti-
gens and their associations with leprosy. However, except
for the association of DR2 with tuberculoid type of
leprosy, no other association could be rclul_c(l to any
of the types of leprosy. As no strong association could
be observed with single locus antigens, it was decided
to find out if the combination of genes (haplotypes)
have got any association with the typus.uf leprosy.
The present study was undertaken in families froyl) an
endemic area, Visakhapatnam (A.P.) In all 2009 individuals
from 408 families were taken for the study. The normal
healthy sibs were taken as controls. None o_f‘ the
HLA-A,-B,-C and DR antigen showed any significant
correlation with the disease types except for BB group
only. In this group HLA-AIO specificity showed a signi-
ficant association (P=0.008) even after correction of
the P value. Certain haplotypes also showed some
significant associations which will be presented and
discussed.
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IN VITRO TEST SYSTEMS TO DETERMINE SUSCEPTIBILITY
TO LEPROMATOUS LEPROSY.
P.R.Mahadevan & Prema Robinson
The Foundation for Medical Research
Bombay 400 018, India.

In vitro systems to demonstrate the level of
superoxide produced by macrophages on exposure to
live M.leprae and ability to kill the
phagocytosed M.leprae, showed that lepromatous

leprosy patients, before, during and after
treatment had poor positive response in the two
parameters. The normally leprosy resistant

individuals in an endemic city like Bombay,
showed these two potentialities in their
macrophages. This has ben consistently found to
be true in subjects analysed 30 patients 30
normal healthy. Extending this observation to
families it was found that the index patient had
the defects and the defects were shown by one or
more of the children even though the male or
female partner of the index patient was normal.
Such  progeny showing the defects in the
macrophage were seen as either healthy or
exhibited symptoms of leprosy infection. The
complete analysis of the observations showed that
in the normal population monitoring of macrophage
interaction with live M.leprae by the in vitro
systems could lead to indication of
susceptibility. This along with lepromin
hegativity in skin test should help narrowing the
susceptible population.
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STUDIES OF LYMPHOCYTE PHYSIOLOGY-A STUDY
OF MARKER ENZYMES OF METABOLIC PATHWAYS

C.S. SURI BABU, K.B. KANNAN, V.M. KATOCH, &
V.P. BHARADWAJ
Biochemistry Deartment, Central JALMA Institute for
Leprosy, Tajganj, AGRA-282001 (India).
Infection with Mycobacterium leprae, the causative

organism of leprosy is the result of defect in CMI.
The abnormality has been correlated with defects both

1993

in number and functions of T-Lymphocytes. The changes
that occur 1in the physiology of lymphocytes might
be one of the reasons for their depressed functions,
specially in the effector limb. We have studied a
number of enzymes to elucidate different metabolic
pathways like Arginase, Iso-enzymes of LDH and
Aldolase, SOD  and Peroxidase, Alkaline and Acid
Phosphatases, beta-D-Glucuronidase, Adenosine deaminase
and Amino Acyl t-RNA Synthet: i besides rate of
translation by labelled amino-acids, Lymphocyte
Arginase showed an increase of activity in LL (5.48
units/mg), BB and BT (2.54 wunits/mg), TT (1.81
units/mg) in comparison to that in healthy controls
(0.87 units/mg). Adenosine deaminase shows a reversal
of this trend as in LL (265 units/mg), TT (375
units/mg), which is common in immunoproliferative
disorders. Activities of all other enzymes also varied
throughout the spectrum of the disease, which is well
correlated with LTT and LMIT. Enzyme induction studies
have been carried out to rectify the defects in
lymphocytes which showed increasing response to
different antigens including M. leprae.
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OBEERVATION ON SUBCUTANEOUS IMMUNNE CELLS IN SITU IN LEPROUS
NONREATIVE SLIN LESIONS

Zhu Simin Zhao Guohua Wu Huixi Olaf K. Skinsnes

Department of Pathology, Sun Yat-Sen University of Nedical
Sciences, Guangzhou, China

David N.Scollard Peter Chang
Department of Pathology, Leahi Hospital, Hawaii University, U.S.A

This study attempts to evaluate changes in T-cell subsets,
macrophages and natural-killer cells by using Leu-2a, Leu-3a,
Nac718, Interleukin-2-receptors (IL-2R) and HLA-DR antingen in
situ in leprous nonactive skin lesions of 24 leprosy patients
and healthy normal controls(LL13, BL3, BB4, BT2,TT2, normal
control §).Cells were obtained from fluid aspirated from suc-
tion-induced blisters directly over nonreactive skin lesions.
Significant differences were observed between LL/BL, TT. BT
and normal control by HLADR, Leu-3a, Leu-2a. The LL/BL group had
lower positive rate than the TT.BT group and normal controls
The T-helper/supressor ratio (Leu-3a+ Leu-2a+) was 0.39 in
LL/BL and 2.39 in TT/BT. This indicated that even macrophages
containing phagocytosed N, leprae could not react with T-helper
cells, Macrophages due to HLA-DR antigen absence, and also
T-helper cells are decreased in LL. The cell-mediated immunity
defect is caused by lymphokines absence. IL-2R is also
decreased in LL/BL. On the other hand, Leu-2a positive cells
(supressor cells)were increased in LL/BL.They can supress cell-
mediated immunity, The results can be interpretated as part of
the reason for lymphokines absence in lepromatous leprosy. No
significant difference was observed between LL/BL and TT/BT in
Leu-7(NK cells), This indicates that perhaps NK cells are not
importnant in cell-mediated immunity in leprosy. Macrophages

had higher levels in LL/BL than TT,BT from nonactive skin
blister. This is inadequately understood as yet.

BORDERLINE TUBERCULOID HANSENIASIS: PARAMETERS
OF IMUNOLOGICAL ACTIVITY.

Pimentel, M, I. F.; Sarno, E. N.; sampaio, E.
and Moreira, A. L.

Oswaldo Cruz Foundation, Hanseniasis Departmer-t
Rio de Janeiro

Fortyv-eight patients with Borderline Tubercu-
loid Hanseniasis, according to Ridley & Jopling

classification system, were studied in order to
determine their capacity in circunscribing the
disease in the skin (number of cutaneous lesiong

and in the peripheral nerves (number of afected
nerves). These clinical featurces were comparced
to ecach other, and to an humoral immunity test
(ELISA test for PGL-I, phenolic glycolipid spe-
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cific from Mycobacterium leprae) and to celular
immunity tests "in vivo" (cutancous Mitsuda test)

and "in vitro" (lymphocyte proliferation stimu-
lated by M. leprae and gama-interferon detection
in lymphocyte culture stimulated by M. leprae
supernatant). The celular immunity test that
best related to the capacity of the patients in

limiting their disease, with reference to the
skin, was the gama-interferon detection test.
BT form of Hanseniasis seems to be of systenic
nature, though with tendency to circunscrike
the manifestations in the skin and/or in the
peripheral nerves, one feature not necessarily
being accompanied by the other.
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A POTENTIAL MARKER FOR THE PREDICTION OF ENL REACTIONS.

Satish Singh, N.P. Shankar Narayanan'. Peter. J. Jenners. Gopal
Ramu , Radhey Shyam Misra‘_ H. Krishna Prasad, M. Joseph Colston® &
Indira Nath.

Dep. of Biotechnology, All India institute of Medical Sciences;
Department of Dermatology, Saldarjung Hospiral", New Delhi; VHS
Leprosy Project, Shakthi Nagar, TN , India; National Institute for Medi-
cal Research. Mill Hill, London, UK.

A double blind study was conducted to identify a serological
marker for the prediction of Erythema nodosum leprosum (ENL) reac-
tions which occur in lep 1S pati 538 sera ples {ENL, stable
LL, LL with history of reactions (H/O REACTION), BT-TT,Familial con-
tacts (FC), Non contacts (NC), Pulmonary Tuberculosis (TB)} obtained
from endemic and non endemic areas of India were screened in an
ELISA using Recombinant M./eprae antigen LSR, that was previously
reported by us and 16 overlapping peptides(15-19 mer) based on its
sequence. Significantly > 90% of the ENL and H/O reaction patients
showed seroreactivity to the LSR antigen in comparisonto only 68% of
the stable LL patients. In contrast none of the NC individuals were
seropositive to this antigen. On screening with the peptides,greater than
92% of the ENL patients recognised peptides 2 (GVTYEIDLTNKNAA),
3 (IDLTNKNAAKLRGD) and 13 (REWARRNGHNVSDRGRI) as com-
paredto < 43% of the stable LL patients. The degree of seroreactivity
based on the Optical Density (OD) values showed highly significant
ditferences between stable and reactional patients (P value <0.01 to
0.001) for peptides 2,3,13 & LSR. Peptide 13 was found to be cross reac-
tive with sera from TB patients (18%). It is proposed that peptides 2 and
3 are diagnostic markers for active ENL. They may also be useful for iden-
tifying lepromatous patients with a high risk of developing ENL.
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HUMAN LEPROSY LESIONS IN SITU USING SUCTION-INDUCED
BLISTERS: CELL CHANGES WITH IGM ANTIBODY TO PGL-1 AND
INTERLEUKIN-2 RECEPTOR IN CLINICAL SUBGROUPS OF ERYTHEMA
NODOSUM LEPROSUM.

Lertlakana_ Bhoopatt, David M Scollardf, Choti Thectranontt, Siri
Chiewchanvitt, David L Nelson§, Utaiwan Utaipat®

tFaculty of Medicine, Chiang Mai University, Chiang Mai, Thailand.

$Hohn A Burns School of Medicine, University of Hawaii, Honolulu, Hawaii.
§National Cancer Institute, National Institutes of Health, Bethesda, Maryland.
*Rescarch Institute for Health Sciences, Chiang Mai University, Chiang Mai
Thailand.

To ine the i pathogenesis of type 2 erythema nodosum
leprosum (ENL) reactions in leprosy, we studied cellular and soluble immunologic
components of skin lesions in 57 patients with reactions (19 acute ENL and 38
chronic ENL), 61 active paticnts without reactions, and 33 control paticnts whose
leprosy had been treated and cured. Cells, IgM antibody to PGL-1 and Tac
peptide levels were obtained from fluid aspirated from blisters induced by suction
directly over representative skin lesions. During ENL reactions: a) the lesions in
chronic ENL showed a decreased number of CD8* (T-suppressor) cells and
increased help ppressor ratio as pared to those in acute ENL and non-
reactional leprosy; b) Tac peptide and IgM antibody to PGL-1 levels were
clevated in the chronic ENL lesions; ¢) and systemic administration of
corticosteroids appeared to cause a reduction in the intralesional CD4* cell
population and IgM antibody to PGL-1 but did not change CD8™* cell population
and the levels of Tac peptide in the lesions. The elevated levels of Tac peptide
were localized in the skin lesions while increased levels of IgM anti-PGL-1 seemed
to be filtered from the peripheral blood. We conclude that spontancous
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lymphocyte activation in situ, primarily of decreased CD8* and relatively
increased CD4 ¥ cells, are important features of chronic, recurrent ENL reactions
and may be an intermittent or cyclic phenomenon during the reaction.
Understanding the h of these sp changes in immunity in
leprosy will enlarge our knowledge of reactions and of the underlying determinants
of delayed type hyp ivity and cell-mediated i in leprosy, which in
turn will allow us to realize the potential for artificially manipulating these

P as proposed with vaccines or i h
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LEPROSY IN WOMEN: CLINICAL AND IMMUNOLOGICAL
ASPECTS
Marian Ulrich, Manuel Zuhiga, Celsa Sampson,

Maria E. Pinardi and Jacinto Convit
Instituto de Biomedicina, Caracas, Venezuela

Renewed interest has been shown 1n the
impact of tropical diseases in women. One of the
basic areas of 1nterest in the analysis of sex
and gender gifferences 1s related to the
relative contribution of biological and cultural
factors. Disease characteristics and 1mmuno-
logical reactivity 1in leprosy 1n Venezuela
suggest a more effective 1mmune response to
Mycobac terium leprae i1n both healthy women and
female pataients. Among 44,559 contacts ot
patients, 48-hr skin test reactivity was higher
to M. leprae soluble extract (MLSE) 1n females;
the antibody response to PGL-1 was significantly
higher 1n females at every age level. Clinical
leprosy of all forms was more frequent 1n males.
The highest frequency 1i1n females occurred in the
15-24 year age group; the peak i1n males was 20
to 20 years later. A retrospective family study
in Venezuela demonstrated a significantly higher
incidence of leprosy 1n male offspring when the
mother was infected, but multibaci<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>