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Nadu to select the Focal Areas as per criteria and
conduct focal surveys.

As per local needs, based on criteria, all over Tamil
Nadu focal areas were identified and Focal Surveys
were carried out in Jan-April 2001.

The paper would highlight the outcome of the Focal
Surveys:

» Coverage of population and leprosy cases found
and follow through action right from patient educa-
tion, treatment and release of patients.

« Effectiveness of the approach, conclusions, sugges-
tions and recommendations

OHE 23

THE PROMOTION OF BEHAVIORS OF LEP-
ROSY PATIENTS IN COMMUNITY HOSPITALS
THROUGH GROUP PROCESS WITH SOCIAL
SUPPORT

Pairoj Prompunjai, Nalinee Poolnaimuang, Wasana
Sonthiphumas, Suchada Thanyasukpaisan.

Office of Communicable Disease Control Region 5
Makorn Ratchasima, Nakornracharima Province,
Thailand.

The objective of this quasi -experimental research is
to identify group process with social support in order
to promote behaviors of leprosy patient. The subjects
was recruited from multibacillary leprosy patients in
community hospitals There were 61 subjects who
passed eligible criteria and then divided purposively
into experimental group (31 subjects) and control
group (30 subjects). Data was collected by interview
before and after the intervention was implemented.
The results were analyzed by Percentage, Mean,
Standard Deviation, Student t Test, Paired Sample, T-
test, Z- test, Pearson Product Moment Correlation
and Chi-square Test.

The results show that there are increasing of the per-
ception in term of susceptibility, severity, positively
benefit among experimental group. In addition, the
behavior of leprosy patients is improved signifi-
cantly. The proportion of contact cases among exper-
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imental group is increased significantly. More over,
perception of positive benefit and services satisfac-
tion are correlation significantly with behavior of
leprosy patients.

The researcher recommended that group process
with social support should be implemented in com-
munity hospitals. The community hospital staff who
are responsible for leprosy should be trained to give
good quality of services.

OHE 24

TREATMENT DEFAULT AMONG PATIENTS
DISCOVERED DURING LEPROSY ELIMINA-
TION CAMPAIGN (LEC): EXPERIENCE OF
KANO STATE NIGERIA.

M.N. Mahmoud,

TBL Control Program, Ministry of Health, Kano
State, Nigeria

Leprosy Elimination Campaign is an initiative
adopted and recommended by the World Health Or-
ganization with the main objectives of creating com-
munity awareness on leprosy activities, capacity
building (most especially among the lower cadre of
health providers), and to enhance case finding and
case holding. A Statewide LEC was conducted in
Kano State, Nigeria, in the first half of the year 1999.
The exercise was conducted with the set target of
achieving the above objectives. The campaign was
mainly sponsored by the World Health Organization,
with support of the Netherlands Leprosy Relief and
the Federal Ministry of Health. The campaign was to
a large extent, a huge success taking into considera-
tion its objectives. All villages in the State were vis-
ited, and over 1000 general health workers were
trained on Leprosy. More than 68% of patients regis-
tered during the year were found during the cam-
paign. However the State Tuberculosis and Leprosy
Control Program observed a high default among the
patients discovered during the exercise, and con-
ducted a defaulter retrieval activity and also made an
attempt to find outwhy these particular patients de-
faulted. Statistics on all the patients treated, de-
faulted, retrieved and lost are collated and analyzed.

IMMUNOLOGY
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A NON-INVASIVE METHOD FOR DIAGNOSIS
OF LEPROSY BASED ON DETECTION OF SPE-
CIFIC ANTI-MYCOBACTERIAL ANTIBODIES
IN SALIVA

M. Yushin, M.N. Dyachina, A.A. Juscenko, V.A.
Bochanovsky

Leprosy Research Institute, Astrakhan, Russian Fed-
eration

The aim of the present work was to improve methods
of diagnosis of leprosy through the development of
immune test system for anti-M. leprae antibodies
(Ab) in saliva. Samples of saliva and blood sera from
116 leprosy patients at different stages of their dis-
ease and 23 healthy donors (control group) were
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studied with using indirect enzyme labeled immune
assay. As test-antigen for detection of anti-M. leprae

Abs, preparations of M. lufu, a value of which for

leprosy serodiagnosis was proved by us earlier, were
used. Rabbit Abs against human peroxidase-labeled
immunoglobulins (IgG, IgA, IgM) were used as con-
jugate. The investigations showed that Ab titers in
saliva and blood sera were comparable both in pa-
tient and control groups. Correlation analysis indi-
cated interrelations between Ab titers in saliva and
serum samples. Dynamic investigations showed high
titers of Abs both in saliva and blood sera in patients
with active leprosy. Inactive leprosy patients giving
seronegative results for 1-2 and more years, showed
no specific anti-mycobacterial Abs in their samples
of saliva. In the periods of activation of the disease
(relapses, exacerbations of leprosy neuritis) Ab lev-
els against M. leprae in saliva were increasing in par-
allel with increasing anti-M. leprae Abs in blood
sera. Thus, a test-system was developed, high diag-
nostic value and reliability of which was achieved
owing to using a new antigen from M. lufu and con-
jugate of peroxidase-labeled rabbit Abs against hu-
man immunoglobulins of 1gG, IgA, IgM classes. De-
tection of anti-M. leprae Abs in saliva opens
possibilities for early diagnosis of leprosy infection
in leprosy contacts and general population of leprosy

endemic areas. Monitoring of Ab levels in saliva of

leprosy patients under treatment allows estimating
effectiveness of antileprosy therapy.

012

ANTIGENIC SPECIFICITY OF THE Mycobacte-
rium leprac HOMOLOGUES OF ESAT-6 AND
CFP-10.

John S. Spencer, Hee Jin Kim, Maria A.M. Marques,
and Patrick J. Brennan.

Department of Microbiology, Colorado State Univer-
sity, Ft. Collins, CO, USA.

The recent completion of the sequencing of the
genomes of M. tuberculosis and M. leprae provides
the opportunity to identify leprosy-specific antigens.
An analogous approach applied to M. bovis BCG al-
lowed the identification of deleted genes and the de-
velopment of antigens that can distinguish between
M. tuberculosis infection and vaccination with BCG.
Among those antigens which have shown promise
are two low-molecular weight M. ruberculosis cul-
ture filtrate proteins, ESAT-6 (esat-6) and CFP10
(lhp), both encoded by genes in the RDI1 region, a
genetic segment that has been deleted from all strains
of BCG. Because the M. leprae ESAT-6 (ML0049)
and CFP-10 (MLO0050) proteins have only 36% and
40% identity, respectively, to their homologues in M.
tuberculosis (Rv3875 and Rv3874), we decided to
analyze the immunologic cross-reactivity of these
proteins in mice by characterizing the B and T cell
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epitopes recognized. We had previously reported this
analysis of the ESAT-6 homologues, and found that
the dominant B and T cell epitopes recognized in H-
24 haplotype (BALB/c) strain mice for the M. tuber-
culosis and M. leprae proteins were in different re-
gions. In addition, polyclonal antisera against the
two forms of ESAT-6 did not cross-react at the level
of the whole protein or with any of the heterologous
peptides. We have since performed a similar im-
munological analysis of cross-reactivity with the
CFP-10 homologues, and found that polyclonal anti-
serum raised against MLO0O50 did not cross-react
with the M. tuberculosis homologue, and vice versa.
We are currently in the process of analyzing antibody
and T cell immune responses against members of the
ESAT-6 family of proteins and other unique proteins
discovered in the analysis of the M. leprae genome.

O13

CELL MEDIATED IMMUNITY IN LEPROSY PA-
TIENTS WITH ERYTHEMA NODOSUM LEPRO-
SUM (ENL)

Murdo Macdonald, Niraj Shrestha, Patrick Haslett,
Rakesh Manandhar, Matthew Albert, Steven Lubin-
sky, Paul Roche and Gilla Kaplan
Mycobacterial Research Laboratory, Anandaban
Leprosy Hospital, PO Box 151, Kathmandu, Nepal.
E-mail: anandaban @mail.com.np

The dramatic resolution of erythema nodosum lepro-
sum (ENL) following therapy with thalidomide sug-
gests that immunologic changes associated with this
treatment may afford insights into the pathogenesis
of ENL. It has been reported recently that thalido-
mide may promote Th-1 immunity. However, it is
unknown if thalidomide acts in this way in patients
with ENL.

Aim: To study cell-mediated immune responses in
Nepali leprosy patients with ENL undergoing
thalidomide treatment, and to compare their response
to those of lepromatous patients without ENL.

Methods: Venous blood was obtained from appro-
priate (LL) patients: 20 with and 20 without ENL.
Plasma levels of interferon gamma (IFN-y), tumour
necrosis factor alpha (TNF-0) and interleukin 12
(IL-12), and of soluble IL-2 receptor (sIL-2R) were
measured using a standard immunoassay. Leprosy-
specific and mitogen-induced IFN-y producing cells
in the peripheral blood were measured by ELISPOT
and flow cytometry, respectively on days 0, 7 and 21
of a 21 day course of thalidomide.

Results: Thalidomide-induced activation of Th-1 im-
munity was suggested by an increase in numbers of
T cells induced ex-vivo to produce interferon IFN-y
as assessed by both ELISPOT and flow cytometric as-
says (p>0.01). This activation was transient, however,
observed on day 7 of thalidomide treatment. Although
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it is difficult to discern obvious trends in the plasma
cytokine levels, there is some correlation between the
patterns in TNF-ot levels and those for IL-12.

Conclusions: Our results suggest transient T cell ac-
tivation following thalidomide treatment, and may
give some clues to the pathological processes under-
lying ENL as well as to new treatment strategies.
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CYTOKINE LEVELS IN TYPE 1 REACTIONS:
RELATION TO NERVE DAMAGE AND THE RE-
CURRENCE OF REACTION.

Murdo Macdonald, Niraj Shrestha, Rakesh Manand-
har, Maria Jacob K. and Paul Roche.

Mycobacterial Research Laboratory, Anandaban
Leprosy Hospital, PO Box 151, Kathmandu,
NEPAL. E-mail: anandaban @mail.com.np

Aim: To elucidate the role of cytokines during and
after steroid treatment of Type I Reaction (T1R), and
their relation to recurrent reaction episodes

Methods: We enrolled 192 borderline (BT, BB, BL.)
leprosy patients, 96 with TIR and 96 without, in this
study. Blood was collected from T1R patients at var-
ious timepoints before, during and after prednisone
treatment, and used in a standard 24 hour whole
blood assay.

Results: Leprosy specific antigen-induced levels of
IFN-y, TNF-o and IL-10 were measured in a 24-hour
whole blood assay in T1R patients. Cytokine levels
were significantly increased when compared with ap-
propriately matched borderline leprosy patients with-
out TIR. Steroid treatment lowered levels of IFN-y,
but levels of TNF-o increased as the doses of
steroids were lowered. IL-10 levels increased during
steroid therapy. High TNF-o levels in untreated pa-
tients (higher than 75" percentile) was associated
with a 5 times greater risk of reactivation of symp-
toms during treatment phase. High levels of TNF-o
after treatment with 30mg of steroids was associated
with a 3-5 times greater risk of nerve function im-
pairment or failure to improve nerve function. The
relationship between cytokine levels and subsequent
reactions was investigated by follow up for up to
three years after initial observations.

Conclusion: This study seeks to link cytokine levels
with recurrent TIR reactions and nerve function im-
pairment and offers a means to identify patients fail-
ing to respond adequately to steroid therapy.
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DENDRITIC CELL-MEDIATED PRODUCTION
OF IL-12 AND IFN-y BY Mycobacterium leprae-
DERIVED CELL MEMBRANE
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Yumi Maeda, Masaichi Gidoh, Norihisa Ishii, and
Masahiko Makino

Department of Microbiology, Leprosy Research
Center, National Institute of Infectious Diseases,
Tokyo, Japan.

The development of reliable vaccination agents to-
ward leprosy is currently desired. In order to identify
molecules capable of inducing effective cellular im-
munity against Mycobacterium leprae, the antigenic-
ity of M. leprae-derived cell membrane fraction was
examined using human dendritic cells (DCs). Imma-
ture DCs internalized and processed the cell mem-
brane components, and expressed Ags, which reacted
to lipoarabinomannan mAb or to leprosy patient’s
sera. The expression of MHC class II, CD86 and
CD83 Ags on surface DCs was up-regulated indicat-
ing that the DCs were potently stimulated by the
membrane Ags. Moreover these stimulated DCs in-
duced significantly higher proliferation of autologous
CD4* and CDS8* T cells and higher IFN-y production
by the T cells than those pulsed with equivalent
doses of M. leprae-derived cytosol fraction or whole
live M. leprae. The involvement of CD40 ligand sig-
naling on membrane pulsed DCs enhanced the IFN-y
production. CD4* and CD8* T cells from tuberculoid
leprosy patients produced marked and significantly
higher IFN-y than those from healthy donors, when
they were stimulated by autologous cell membrane
pulsed DCs. The CD8* T cells stimulated for 10 days
by DCs pulsed with the membrane and CD40L, pro-
duced intracellular perforin in the Ag dose or CD40L
dependent manner, in 50% of lymphocytes donors.
Furthermore, the M. leprae cell membrane was more
efficient in the CD40L-associated IL-12 p70 produc-
tion from DCs than the cytosol fraction, but was less
efficient than cell membrane from M. smegmatis.
Both hydrophobic and hydrophilic fractions of M.
leprae cell membrane induced IL-12 p70. These re-
sults suggest that M. leprae cell membrane has
pleural antigenic molecules that might be useful as
the vaccinating agents against leprosy
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EFFICACY OF SHORT TERM MULTIDRUG
THERAPY ON THE CONTROL MULTIBACIL-
LARY LEPROSY

Foss. N.T: Ramalho, E.M., Nunes, T.L.; Andrade,
J.L.; Ferreira, M.A.N.; Souza C.S.

Faculty of Medicine of Ribeirdo Preto, Sdo Paulo
University.

The purpose of this study is verify whether the short
term multidrugtherapy (MDT) on leprosy treatment
can be efficient on the immune response and the con-
sequent control of the evolution of the disease. To
evaluate this hypothesis 67 multibacillaries leprosy
patients (MB) (lepromatous leprosy-LL and border-
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line leprosy-BL) were randomized to receive 12 or
24 doses of MDT and 9 healthy controls were evalu-
ated. All the patients were classified by Ridley-
Jopling criteria and the bacilloscopic index (BI)
serum antibody anti PGL-1 (APGL-1), inflammatory
cytokines and the co-stimulatory and adhesion mole-
cules serum levels were measured before and after
MDT. The APGL-1, IFN-y, IL10, IL6 and TNF alpha
serum levels were determined by ELISA assay. The
results showed that MDT 12 and 24 doses can reduce
the APGL-1 levels in a similar range. The decrease
of Bl and APGL-1 levels is followed by the augment
of IFN-y serum levels associated with enhancement
of LAF/CD4+ molecules. The quantification of the
LAF/CD8+ molecules is higher in MB patients be-
fore the treatment and after 24 doses of MDT the val-
ues are similar to the normal controls. Since IFN-y is
a cytokine able to induce an enhanced cellular im-
munity this results can suggest that 12 doses of MDT
might be efficient on the control of MB leprosy spe-
cially in those patients with moderate bacillary index
(below 3,0)
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ENUMERATION OF IFN-y-PRODUCING CD4+ T
CELLS AS A TOOL FOR SELECTING HIGH-
LEVEL IFN-y-INDUCING Mycobacterium leprae
ANTIGENS

Maircia V. B. S. Martins®*', Monica C.B.S. Lima'*%",
John S. Spencer', Maria A. M. Marques', Heejin
Kim', Bruce C. Gregory', Nadia C. Duppre', José A.
C. Nery', Euzenir N. Sarno? Patrick J. Brennan',
Maria C.V. Pessolani® and Geraldo M. B. Pereira®”.

Department of Microbiology, Colorado State Univer-
sity, CO, USA'; Leprosy Laboratory, Oswaldo Cruz
Institute, FIOCRUZ?, and Laboratory of Im-
munopathology, School of Medical Sciences, State
University of Rio de Janeiro, Rio de Janeiro, Brazil®.
*These authors contributed equally to this work.

The sequencing of the genomes of M. leprae and
other mycobacteria has afforded new opportunities
for the development of pathogen-specific diagnostic
tests for mycobacterial infections, critical in the con-
text of leprosy eradication. Recently, antigen-specific
IFN-y production was used with success for the diag-
nosis of latent tuberculosis. We evaluated the IFN-y
inducing capacities of various fractions derived from
M. leprae itself (e.g. ammonium sulfate or ethanol
precipitated cytosolic proteins; cytosolic proteins
fractionated by anion exchange chromatography or
isoelectric focusing) and various recombinant pro-
teins dictated by analysis of the genome (e.g. ESAT-
6, CFP-10, 10kDa, Ag85B, Hlp, EfTu, MMP-I,
MMP-II) and genetically fused versions of some of
these recombinant proteins (e.g. CFP10-ESAT-6;
ESAT-6-Ag85B). The initial screening was done
with blood samples from two untreated newly diag-
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nosed leprosy patients (TT and BT; from Leprosy
Lab Outpatient Unit, Rio de Janeiro). The presence
of IFN-y-producing CD4+ T cells (IFN-T) was de-
tected by intracellular cytokine assay, using flow cy-
tometry, in response to several of these antigens and,
when observed, was associated with high-level IFN-y
in the culture supernatants as determined by ELISA.
In particular, some of the native M. leprae fractions,
as well as MMP-1, had high frequencies of IFN-T and
induced high IFN-y supernatant levels, comparable
for instance to that of S. aureus enterotoxin-B. (Re-
search was supported by NIAID, NIH and FAPERIJ).
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EXPRESSION OF CHEMOKINES AND THEIR
RECEPTORS IN LEPROSY SKIN LESIONS

Clement Alam Musonda, Alice Amanda Kirkaldy,
Saroj Khanolkhar-Young, Sujai Suneetha and Diana

Department of Infectious and Tropical Diseases,
London School of Hygiene & Tropical Medicine,
Keppel Street, London, WCIE 7HT, United King-
dom

BPRC, Hyderabad, India

Chemokines are small peptides that are potent acti-
vators and chemoattractants for leukocyte subpopu-
lations and some nonhaemopoietic cells. Chemo-
kines and their receptors have been associated with
infectious diseases.

Study: We have investigated the expression of
chemokines and their receptors in leprosy skin le-
sions using immunohistochemistry. Skin biopsies
from 25 leprosy patients across the leprosy spectrum,
11 patients undergoing Type I reversal reactions and
4 normal donors were immunostained by ABC per-
oxidase method using antibodies against CC and
CXC chemokines and their receptors. We have also
investigated mRNA  production for MCP-1,
RANTES and IL-8 chemokines using an in situ hy-
bridisation technique.

Results: Chemokine and receptor expression was
detected in all leprosy skin biopsies. Expression of
CC chemokines MCP-1 (p < 0.05), RANTES (p <
0.005) and CXC chemokine, IL-8 (p < 0.005) were
significantly elevated in borderline tuberculoid lep-
rosy in reversal reaction compared to borderline tu-
berculoid leprosy. However, the expression of CC
(CCR2 and CCRS5) and the CXC (CXCR2)
chemokine receptors did not differ across the leprosy
spectrum. Similarly, there was no significant differ-
ence in the expression of MCP-1 and IL-8 mRNA.
Nevertheless, a small but significant elevation in
RANTES mRNA (p < 0.05) was detectable in bor-
derline lepromatous leprosy in reversal reaction com-
pared to borderline lepromatous leprosy.
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Conclusion: Surprisingly, we did not find any differ-
ence in the expression of chemokine receptors across
leprosy spectrum. In addition, RANTES expresion
was slightly elevated in borderline tuberculoid lep-
rosy in reaction. The presence of a neutrophil
chemoattractant IL-8 in leprosy lesions, which do not
contain neutrophils, here strongly suggests a role of
IL-8 as a monocyte and lymphocyte recruiter in lep-
rosy lesions.
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HUMAN T CELL RECOGNITION OF FRAC-
TIONATED ANTIGENS FROM Mycobacterium lep-
rae: POTENTIAL AS DIAGNOSTIC REAGENTS.

H. M. Dockrell', R. Hussain’, J. S. Spencer’, G.F.
Black®, F. Shahid?, S. Zafar®, S. TerLouw?, S. Chagu-
luka®, L. Sichali*, A. Crampin*, P.E.M. Fine' and P.J.
Brennan®.

'London School of Hygiene & Tropical Medicine,
London WCIE 7HT, UK; *Aga Khan University, PO
Box 3500, Karachi 74800, Pakistan; *Colorado State
University, Fort Collins, CO 80523, USA; “Karonga
Prevention Study, PO Box 46, Chilumba, Malawi;
SMarie Adelaide Leprosy Centre, PO Box 8666,
Karachi 74400, Pakistan.

One approach to the development of species-specific
mycobacterial antigens is to progressively fractionate
the antigens in whole bacteria until functional speci-
ficity is achieved. Equivalent preparations of Myco-
bacterium leprae and Mycobacterium tuberculosis
cell wall and cytosolic antigens were used to test
lymphocyte proliferation and IFN production in 6
day assays in leprosy and tuberculosis patients in
Pakistan. The M. leprae antigenic preparations were
less potent for T cells from tuberculoid leprosy pa-
tients than the M. tuberculosis antigens, and also in-
duced T cell responses in tuberculosis patients. Fur-
ther fractionation of M. leprae cytosolic antigens
(MLSA) produced components of potentially greater
specificity. The presence of M. leprae-specific anti-
gens within MLSA was confirmed in healthy, non-
BCG-vaccinated young adults in Malawi, where
IFN-y production to MLSA in diluted whole blood
assays was more strongly associated with skin test
indurations to Rees MLSA than to M. tuberculosis
PPD. Thus fractionation of the cell wall or cytosolic
proteins of M. leprae may yield specific diagnostic
reagents for leprosy.
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IFN-y DETECTION AND ABSENCE OF IL4 IN
SITU UNDER NON STIMULATED CONDITIONS
IN PAUCIBACILLARY SINGLE SKIN LESION
LEPROSY
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M. M. A. Stefani', C.M.T. Martelli', T.P. Gillis?, J.L.
Krahenbuhl® and the Brazilian Leprosy Study Group.

! Federal University of Goids, Goiania- Go, Brazil. *
National Hansen’s Disease Programs, USA.

Objectives: Define in early leprosy lesions the Cell
Mediated Immunity by cytokine profiling: IFNy,
IL12, IL10, IL 4, TNFo and MIP1 and assess M. lep-
rae DNA.

Methods: 259 SSL-PB leprosy patients were en-
rolled (1997-98) for ROM therapy and were clini-
cally monitored. Six cytokines- IFN-y, IL10, IL12,
IL4, TNFoo and MIP1oc had mRNA assessed by RT-
PCR using Real Time PCR (ABI Prism 7700 Perkin
Elmer) in skin biopsies from 39 patients with differ-
ent clinical outcomes. M. leprae DNA-PCR was per-
formed in skin biopsies using primers for the specific
18KDa protein gene.

Results:: Highest values of IFN-y were among the
TT group (median=1.77) with well-formed granulo-
mas, followed by BT (1.08) and I group (0.02). IL10
values were similar for TT (0.79) and BT (0.72)
groups. MIP1y detection was higher in TT lesions
followed by BT and I groups. IL4 values were zero
for all specimens tested. Statistically significant cor-
relation was observed between ILI12 and IFN-y
(r=0.4, p=0.02) and between IFN-y and IL10 (r
=0.67, p<0.05), possibly reflecting regulatory mea-
sures related to macrophage activation. Also IL10
and IL12 correlation was observed (r=0.6,p<0.01)
suggesting in situ relationship between induction and
control mechanisms in early leprosy lesions. 48.6%
M. leprae DNA-PCR positivity was observed.

Conclusions: Our results support the concept that

SSL-PB leprosy patients are tuberculoid-like with
reasonable strong CMI contributing to the good

prognosis after early treatment with ROM.
TDR/WHO grant 98100
o111

IMMUNOPHENOTYPIC STUDY IN PAUCI-
BACILLARY SINGLE SKIN LESION LEPROSY

M.M.A. Stefani', E.C. Figueiredo?, C.M.T. Martelli',
M.B. Costa ', Sousa A.L.O.M.", Sacchetim S.C."' and
T.P. Gillis®

! Federal University of Goids/ Rua Delenda Rezende
s/n, Setor Universitario, CEP 74605-050, Brazil;

> University of Brasilia/Brazil; *National Hansen’s
Disease Programs/ USA

Objectives: Assess the microanatomy of single skin
lesion paucibacillary leprosy (SSL-PB) characteriz-
ing the phenotypes of different cell populations pres-
ent in the cellular infiltrates.
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Methods: 36 SSL-PB leprosy patients from Central
Brazil, treated with ROM therapy were evaluated by
immunostaining in skin biopsies collected before
drug intake. Immunophenotypic study was per-
formed in deparaffinized skin biopsies using mono-
clonal antibodies and immunoperoxidase methods,
after microwave antigen retrieval. The distribution,
location and estimated proportion of seven cell popu-
lations were evaluated: T lymphocytes (CD3*), B
lymphocytes (CD20%), T lymphocyte subpopulations
(CD4*, CD8") and NK cells, CD 68* macrophages
and mast cells. Samples were previously coded and
all laboratory tests performed in independently, by
different experts. Data were analyzed taking into ac-
count conventional histopathology and M. leprae
DNA- PCR findings.

Results: 50% of SSL-PB were classified as BT,
27.8% TT and 22.2% 1. M. leprae DNA was detected
in 14/36 (45%). Cell phenotypes immunohistochem-
istry markers were observed in all preparations re-
gardless of the morphological classification. Pres-
ence of neural aggression observed in histopathology
was associated with positivity for M. leprae DNA by
PCR (p<0.05). Detection of different cell phenotypes
in early leprosy lesions, many of them with con-
firmed M. leprae DNA detection, provides indepth
evaluation of the in vivo immune/inflammatory re-
sponse in early paucibacillary leprosy. TDR/WHO
grant 98100
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IMPROVING SUBUNIT DNA VACCINES
AGAINST MYCOBACTERIAL INFECTIONS.

Britton W.J."", Martin E."” and Kamath A.T."

'Centenary Institute of Cancer Medicine and Cell Bi-
ology, Locked Bag No 6, Newtown, NSW, 2042;
*Cooperative Research Centre for Vaccine Tech-
nology, QIMR, P.O. Royal Brisbane Hospital, QLD,
4029, Australia.

Immunisation with Mycobacterium bovis (BCG)
confers significant protection against leprosy and has
contributed to the control of the disease. We have
demonstrated that immunisation with a DNA vaccine
expressing the immunodominant 35 kDa antigen of
M. leprae causes equivalent protection to BCG in the
mouse footpad model of M. leprae infection (1). We
have investigated two ways of improving the efficacy
of this approach, using DNA expressing the M.
avium homologue of the 35 kDa protein (DNA-35),
which shows 95% aa identity to the M. leprae pro-
tein, and infection with virulent M. avium. First, we
co-immunised mice with DNA-35 and a plasmid
producing both chains of IL-12 as a self-cleaving
protein. This resulted in increased frequency of anti-
gen-specific IFN-y secreting T cells, and a reduction
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in specific IgG antibody responses. Moreover, fol-
lowing IVI infection with M. avium,, these mice
showed significantly reduced bacterial loads com-
pared to mice immunised with DNA-35 alone or
BCG. This increased protection was associated with
a significantly stronger IFN-y response to both the 35
kDa protein and M. avium sonicate after challenge.
Second, we examined whether targeting the 35 kDa
protein to the B7 molecules on antigen presenting
cells increased the vaccine efficacy. The 35 kDa gene
was fused to the gene for CTLA-4-Ig within the
DNA vaccine. Mice immunised with this construct
showed an increase in both specific IFN-y T cell and
IgG responses. However, this was not associated
with increased protection against M. avium infection.
Therefore plasmid IL-12 is an effective adjuvant to
increase the protective effect of DNA vaccines
against M. avium. We are testing whether this in-
creases protection against M. leprae infection. Future
subunit vaccines against tuberculosis should also in-
clude dominant M. leprae antigens to ensure they
provide cross-protection against leprosy.

1- Martin E, et al (2001) DNA encoding a single my-
cobacterial antigen protects against leprosy infection.
Vaccine 19;1391-6
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IN SITU EXPRESSION PATTERN OF IFN-y, IL-4
AND M. leprae ANTIGENS ACROSS SPECTRUM
OF LEPROSY REFLECT DISEASE ACTIVITY
RELATED TO REACTIONS

C.E. Verhagen, A. Moens, Chi Han, I.C. van den
Bos, R Fleury, W.R. Faber, B. Naafs and P.K. Das.

Recent studies on lesional skin derived T cell clones
(TCC) from leprosy patients experiencing reversal
reaction (RR) showed a polarised shift of M. leprae
responsive TCC to Type-1 like phenotypes with pre-
dominant production of IFN-y/TNF-o. and low pro-
duction of IL-4/IL-5/IL-13. With this background
knowledge, we assessed the presence of IFN-y and
IL-4 (both protein and mRNA) in lesional skin biop-
sies of untreated leprosy patients during RR and ery-
thema nodosum leprosum (ENL) reactions. The in
situ cytokines were identified on frozen biopsies by
both immunohistochemical staining and in situ hy-
bridisation and RT-PCR methods. On the other hand
in situ presence of m.leprae antigens was identified
in both frozen and parafin embeded biopsies by spe-
cific monoclonal antibodies to phenolic glycolipid-1
(PGL-1) lipoarabinomanan (LAM) by immunohisto-
chemical single and double stainings. We found that
both IFN-y and IL-4 protein and mRNA were opre-
sent in varying amounts in the lesions of untreated
paucibacillary (PB) and multibacillary (MB) patients
irrespective of their spectral status. No significant
differences were seen regarding the in toto presence of
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these cytokines in individual lesions although their
presence varied indifferent granulomas within one le-
sion. However in lesions with RR and ENL higher
levels of IFN-y and IL-4 were seen although in ENL
IL-4 was relatively higher although not significant.
These data of in situ expression of T cell cytokines ap-
pear to indicate the ongoing disease activity as is the
case in patients with reactions. The in situ presence
of PGL-1 and LAM with the macrophages in lesions
of MB patients decreased dramatically with the treat-
ment. However, in some patients, presence of these
antigens persisted in lesions of MB as well as in PB
patients, but with differing staining pattern. Such dy-
namics in the expression pattern of PGL-1 and LAM,
in leprosy lesions appeared to he associated with re-
actions. Our studies suggest that the evaluation of in
situ expression pattern of IFN-y, IL-4 and M. leprae
antigens can be regarded as important differential di-
agnostic criterium for recognising leprosy lesions
and may have predictive value for recognising reac-
tions during the evalution of the disease

Ol 14

INTERLEUKIN-10 PROMOTER SINGLE NU-
CLEOTIDE POLYMORPHISMS: MARKERS FOR
DISEASE  SUSCEPTIBILITY AND DISEASE
SEVERITY IN BRAZILIAN PATIENTS

Moraes M.O.', Santos A.R.', Schonkeren J.J.M.%,
Vanderborght P.R.!, Coutinho D.', Sales A.M.!, Ot-
tenhoff T.H.M.?, Sampaio E.P.', Huizinga T.W.J.%,
Sarno E.N..

1- Leprosy Laboratory, Department of Tropical Med-
icine, Oswaldo Cruz Institute, FIOCRUZ, Rio de
Janeiro, RJ, Brazil. 2- Department of Rheumatology,
and 3- Department of Immunohematology and Blood
Transfusion, Leiden University Medical Center, Lei-
den, The Netherlands.

Single nucleotide polymorphisms at positions 3575,
-2849, and -2763 on the promoter region of the inter-
leukin-10 gene are arranged to form haplotypes that
affect levels of IL-10 production. In this study we
have determined IL-10 genotype and haplotype fre-
quencies in leprosy patients compared to controls, and
analyzed their occurrence with particular forms of lep-
rosy (multi- vs. paucibacillary as severe and mild
forms, respectively). No significant differences was
observed in genotypes comparing patients to controls,
but in -2849 SNPs genotypes were different in multi-
bacillary (MB) when compared to paucibacillary (PB)
patients (P=0.04). The observation of haplotypes sug-
gested that —3575T/-2849A/-2763C is associated with
the occurrence of the disease (P=0.038) irrespective of
the further clinical outcome. Besides, AGC haplotype
was diminished in patients group as compared to con-
trols (P=0.001). The comparison among patient
groups demonstrated that the rarely found IL-10 hap-
lotype AAA was strongly associated to the develop-
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ment of the severe (P=0.003) form of leprosy and
TGA haplotype was more frequent in paucibacillary
group. The data suggest that distal IL-10 promoter hap-
lotypes could be used as genetic markers that predict
susceptibility as well as disease severity in leprosy.

O11s

LATERAL FLOW ASSAY FOR CLASSIFICA-
TION OF LEPROSY PATIENTS AND IDENTIFI-
CATION OF HIGH-RISK CONTACTS

S. Biihrer-Sékula, H.L. Smits, G.C. Gussenhoven, J.
van Leeuwen, P.R. Klatser, and L. Oskam

KIT Biomedical Research, Meibergdreef 39, 1105
AZ Amsterdam, The Netherlands

The interruption of leprosy transmission is one of the
main challenges for leprosy control programs since
no consistent evidence exists that it has been signifi-
cantly reduced after introduction of MDT. Sources of
infection are particularly patients with high loads of
bacteria and infected persons in which the clinical
signs have not yet become apparent. Detection of an-
tibodies to PGL-I of M. leprae to identify those cases
may be a tool for the interruption of transmission. An
operational applicability of serology within the lep-
rosy control services requires a simple test system.

We have developed a lateral flow assay for the detec-
tion of antibodies to PGL-I which takes only 10 min-
utes to perform. We have compared its performance
with that of ELISA. An agreement of 89.7% was ob-
served between ELISA and the lateral flow assay
when tested on 620 serum samples; the agreement
beyond chance (Kappa value) was 0.76. No signifi-
cant difference was found between the lateral flow
assay and ELISA when seropositivity rates obtained
in groups of leprosy patients, household contacts and
controls were compared. Storage of the only reagents
required, the lateral flow test and the running buffer,
for up to a month at high temperatures, does not in-
fluence the results of the assay.

The lateral flow assay is a fast and easy-to-perform
method for the detection of IgM antibodies to PGL-I
of M. leprae; it does not require any special equip-
ment and the highly stable reagents make the test ro-
bust and suitable for use in tropical countries.

Ol 16

LEPROSY TRANSMISSION
IMMUNE RESPONSE

Dr. R. S. Jadhav, Miss A. Fernando, Miss V.S.
Shinde, Ravindra R Kamble, Mrs. S.P. Madhale, Dr.
V.K. Edward, Dr. J.R. Rao and Prof. W.C.S. Smith
on behalf of MILEP-2 Study Group*

Stanley Browne Research Laboratories, Richardson

AND MUCOSAL
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Leprosy Hospital, Miraj, Maharashtra-416410. Tel.
No Off: 0233-211213 Fax: 0233-211708 E-mail:
sblabtlm@ysnl.com

Decrease in the prevalence rate of leprosy has not re-
flected in the incidence of new cases. Very little is
known about the transmission of leprosy. Though
houschold contacts of multi-bacillary cases are at
high risk of developing disease, majority of the new
cases have no history of houschold contact. A study
was undertaken to look at the transmission and the
development of mucosal immunity. Subjects (3035)
from three villages were examined and followed
twice at six monthly intervals. Polymerase Chain Re-
action (PCR) was used to detect presence of M. lep-
rae DNA on the nasal mucosa and mucosal immu-
nity was tested by measuring the salivary M. leprae
reactive IgA antibodies (sML-IgA) using ELISA.
More than 60% of the subjects from all the three vil-
lages showed sML-IgA. This response was seen in
all the age groups. The response between BCG vac-
cinated and non-vaccinated individuals did not show
any difference. Overall PCR positivity (presence of
M. leprae on nasal mucosal) was found to be 1.65%
(42 out of 2552), 4.5% (56 out of 1252) and 1.9%
(25 out of 1308) in the initial screening, 1" follow-up
and 2" follow-up respectively. Most of the positive
subjects in the follow-up were negative in either the
previous or subsequent follow-up suggesting tran-
sient nature of the PCR positivity. Presence of M.
leprae reactive antibodies in the majority of popula-
tion suggested a possible widespread exposure to M.
leprae. This mucosal immune response could be of
protective importance as most of the subjects show-
ing presence of nasal M. leprae had these antibodies.
Shorter intervals between the follow-ups may shed
more light on role of mucosal immunity and fate of
M. leprae in the nasal passage.

0117

M. leprae INDUCES NF-B NUCLEAR TRANSLO-
CATION IN PBMC FROM LEPROSY PATIENTS

Hernandez M.O., Lopes U.G.*, Redner P.*, Sarno
E.N., Sampaio E.P.

Leprosy Laboratory, Oswaldo Cruz Foundation —
FIOCRUZ. #*Molecular Parasitology Laboratory —
Carlos Chagas Filho Institute UFRJ. Rio de Janeiro —
Brazil.

NF-B is a transcription factor involved in the regula-
tion of many inflammatory genes, including TNF and
IL-1. It has also been suggested to be involved in the
regulation of apoptosis. M. leprae is known to induce
TNF production by PBMC from leprosy patients in
vitro. Recent data from our laboratory showed apop-
tosis to occur in a dose-dependent manner and that
TNF seems to be a mediator of this process. In order
to investigate whether NF-B is activated in response
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to M. leprae, nuclear proteins from stimulated
PBMC were analyzed by EMSA. Initial results
demonstrate that M. leprae, when added at | and
10g/ml, induces nuclear translocation of this tran-
scription factor. To identify NF-B subunits activated
by M. leprae, samples were assayed by super-shift.
Subunits p65 and p50 were detected, while p52, c-rel
and Rel-B were not. These results indicate that NF-B
is activated in PBMC by M. leprae. Moreover, its
role in the induction of TNF synthesis and apoptosis
of TNF synthesis and apoptosis is under further in-
vestigation.

OI118

M. leprae-SPECIFIC, HLA CLASS 1I-RE-
STRICTED KILLING OF HUMAN SCHWANN
CELLS BY CD4+ THI CELLS: A NOVEL IM-
MUNOPATHOGENIC MECHANISM OF NERVE
DAMAGE IN LEPROSY.

H.T. Spierings, T. de Boer, Brigitte Wieles, L.B.
Adams, E. Marani and T.H.M. Ottenhoff

Department of Immunohematology and Blood
Transfusion and Department of Neurophysiology,
Leiden University Medical Center, The Netherlands,
National Hansen’s Disease Programs Laboratory,
Louisiana State University School of Veterinary
Medicine, Baton Rouge, USA.

Peripheral nerve damage is a major complication of
reversal (or type-1) reactions in leprosy. The patho-
genesis of nerve damage remains largely unresolved,
but detailed in situ analyses suggest that type-1 T
cells play an important role. Mycobacterium leprae
is known to have a remarkable tropism for Schwann
cells of the peripheral nerve. Reversal reactions in
leprosy are often accompanied by severe and irre-
versible nerve destruction and are associated with in-
creased cellular immune reactivity against M. leprae.
Thus, a likely immunopathogenic mechanism of
Schwann cell and nerve damage in leprosy is that in-
fected Schwann cells process and present Ags of M.
leprae to Ag-specific, inflammatory type-1 T cells
and that these T cells subsequently damage and lyse
infected Schwann cells. Thus far it has been difficult
to study this directly because of the inability to grow
large numbers of human Schwann cells. We now
have established long-term human Schwann cell cul-
tures from sural nerves and show that human
Schwann cells express MHC class I and II, ICAM-1,
and CD8O0 surface molecules involved in Ag presen-
tation. Human Schwann cells process and present M.
leprae, as well as recombinant proteins and peptides
to MHC class Il-restricted CD4(+) T cells, and are
efficiently killed by these activated T cells. These
findings elucidate a novel mechanism that is likely
involved in the immunopathogenesis of nerve dam-
age in leprosy.
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MATRIX METALLOPROTEINASE (MMP) mRNA
EXPRESSION IN THE SKIN LESION OF LEP-
ROSY PATIENTS

Teles RMB, Sarno E.N., Geraldo N.T., Moura D.F.,
Vasconcelos B.S., Shattock R., Sampaio E.P. Lep-
rosy laboratory, FIOCRUZ, Rio de Janeiro- Brazil-
Infectious Disease’ Department — St. George’ Hospi-
tal. London, England

Introduction: MMPs are a zinc-dependent proteases
family that collectively are able to degrade most ex-
tracellular matrix components. In general, MMPs are
not constitutively expressed by the cell in vivo, but
their expression can be modulated by cytokines such
as TNF-4.

Objective: To determine the pattern of expression of

MMPs in reactions in leprosy patients who showed
enhanced TNF-a production.

Methods: Skin biopsies of 20 leprosy patients and 2
controls were collected and total RNA was extracted.
RT-PCR to MMP-2, MMP-9 and TNF-d was per-
formed, and the amplified products analyzed through
electrophoresis in agarose gel.

Results: The dermis of all (n= 15) reactional patients
(RR and ENL) were positive to TNF-a and MMP-9
mRNA, and 84% (n= 12) to MMP-2 mRNA. In the
dermis of the 5 unreactional patients, 60% (n= 3)
were positive to MMP-2, MMP-9 and TNF-a
mRNA. The 2 health controls are positive to TNF-a
mRNA, but negative to MMP mRNA. In 50% of the
patients MMP mRNA expression decreased during
the treatment. In the epidermis of leprosy patients the
TNFd mRNA was detected in all patients and MMP-
2 and MMP-9 in 50% (n=3) and 16% (n= 1), respec-
tively. TNF4 and MMP mRNA was not observed in
the epidermis of the unreactional patients. Prelimi-
nary experiments with Real Time PCR confirm the
above data.

Conclusion: The MMP mRNA expression was de-
tected only together with TNF-4 expression both in the
dermis and epidermis. It is likely that these enzymes
play a role in inflammatory reaction in leprosy.

0120

MHC AND IMMUNE REPONSE ACROSS THE
LEPROSY SPECTRUM.

'Meenakshi_Singh, 'D.K. Mitra, *K. Katoch, °S.
Ghei, *U. Sengupta and 'N.K. Mehra

'Department of Transplant Immunology & Immuno-
genetics, All India Institute of Medical Sciences, and
*Central JALMA Institute of Leprosy, India.

We earlier showed that HLA Class II genes modulate
immune response following infection with M. leprae
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with preferential interaction among mycobacterial
epitopes and particular Class II motif characterized
by “Arg’ rich pocket 4 residues of the DRB1 mole-
cule. It has been observed that cytokine polarized
clinical states of leprosy correlate with the represen-
tation of phenotypable fine T cell subsets. We found
that the functionally polarized subsets of CD4 mem-
ory T cells are identifiable on the basis of expression
of CDI11la, CD45RA and CD62L, viz those that pri-
marily produce IL- 4 (MT,, CD45 RA- CD62 L +
CD11a%") or primarily y-Ifn (MT1, CD45 RA- CD62
L - CD11a"#"). The frequency and representation of
phenotypically definable memory T cell subsets
(MT, and MT,) was defined in all patients. We ob-
served an overrepresentation of MT1 cells among
BT subjects (Median, 53) compared to those with BL
leprosy (Median, 15). Conversely MT, cells were
over represented in BL patients (Median, 23) as op-
posed to BT subjects (Median, 3). Although median
value of MT representation among BL subjects was
significantly lower than BT subjects, certain BL/LL
patients had comparable higher frequency of MT,
cells as observed in BT cohorts. These results sug-
gest a possible heterogeneity of immune response
against M. leprae in these patients. Careful analysis
of the data with regards to the bacillary load of BL
patients revealed that MT, cells were increased in
only those BL/LL patients who had become bacillary
negative following therapy. All BL/LL patients with
a bacillary index of 2 or 4 showed lower frequency
of MT cells. Our data indicates immune dynamics in
leprosy and provides evidence that functional im-
mune response as measured by cytokine producing
memory T cells is dictated by the antigen load and
presentation of relevant peptides of M. leprae by the
host MHC.

0121

NEURAL PATHOLOGY DURING TREATMENT
AND RFT

D. Porichha*, A. Mukherjee** and G. Ramu***

* CGHS Medical Center, Parliament House Annexe,
New Delhi, India. Pin. 110001. India

*#* Institute of Pathology, Safdarjung Hospital Cam-
pus, New Delhi. India, Pin 110023

##%% Sacred Heart Leprosy Center, Kubhakonam,
Tamilnadu, India

Histological findings of 24 nerves, 15 developing
pain and tenderness during treatment and 9 after RFT
are presented in this study. Eight cases showed
macrophage type and 15 had epithelioid cell type of
granulomas. All cases were active except 3 macro-
phage granulomas where regressive changes were
evident. One case had fibrosis with lymphocytic in-
filtration. No morphological difference could be ob-
served between nerves biopsied during treatment and
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during RFT. Histology of epitheliod cell granulomas
had interesting and diverse manifestations such as
severe type I reaction, caseation necrosis with leque-
faction and calcification. Three macrophage granulo-
mas showed regressive changes, two were in ENL,
while one case showed histoid changes. All the cases
studied showed similar granulomatous response irre-
spective of whether the pain and swelling appeared
during treatment or during surveillance. Nerves are
thought to be immunologically more protected struc-
tures but once the raction is triggered the special na-
ture of neural tissue seems to make the reactional
episodes more explosive. Ascertaing relapse in
nerves is more ambiguous due to smouldering nature
of neural pathology.

OI 22

QUANTITATIVE ESTIMATION OF SALIVARY
IgA ANTIBODIES IN LEPROSY BY ELISA US-
ING INDIGENOUS POOLED SALIVA AS STAN-
DARD

Miss A.Fernando, Dr. R.S. Jadhav, Miss V.S. Shinde,
Ravindra R. Kamble, Mrs. S.P. Madhale, Dr. J.R.
Rao, Dr. V.K. Edward and Prof. W.C.S. Smith on be-
half of MILEP-2 Study Group*

Stanley Browne Research Laboratories, Richardson
Leprosy Hospital, Miraj, Maharashtra-416410. Tel.
No Off: 0233-211213 Fax: 0233-211708 E-mail:
sblabtlm @vsnl.com

Background: M. leprae being the first organism to
be discovered, yet a specific method for cultivation
of M. leprae is still lacking. Leprosy is a unique dis-
ease; the disease is difficult to define due to the lack
of gold standard for diagnosis. It is known that the
primary lesions may be in the nasal mucosa. All mu-
cosal sites are linked by lymphocyte re-circulation.
The mucosal immune system is of importance in a
putative protective response to infection.

Aim: To investigate M. leprae reactive antibodies in
saliva as a marker of anti-M. leprae immunity using
indigenous pooled saliva as standard.

Materials and Methods: Saliva samples were col-
lected from subjects in leprosy endemic areas.
ELISA studies were performed on all the saliva sam-
ples using whole @-irradiated M. leprae. Saliva
showing high IgA concentration was pooled in ap-
propriate quantities and a two-fold dilution of the
pooled saliva was done to construct the standard
curve. HRP conjugated antihuman IgA was added
and the reaction was developed using o-phenylenedi-
amine containing 0.05% hydrogen peroxide.

Results: Standard curves prepared using pooled
saliva samples were used to determine the concentra-
tion of IgA in terms of arbitrary units (AU) and used
to compare the antibody levels in different individu-

Abstracts of Congress

45A

als. For most of the saliva samples tested, 1:04 dilu-
tion of saliva appeared to be the right dilution. The
optimum concentration of M. leprae cells used for
coating was 1x107 cells/ml and the secondary anti-
body was diluted 1: 40,000.

Conclusion: The pooled saliva used as a standard
contributes to the uniformity in ELISA results. It was
seen that this kind of quantitation was sufficiently a
robust technique to give reproducible results.

OI 23

REACAO DE MITSUDA EM PACIENTES POR-
TADORES DE HANSENIASE NA FORMA TU-
BERCULOIDE E DIMORFA DURANTE E APOS
O SURTO REACIONAL.

Joel C. Lastéria, Vladimir de A. Opromolla, Raul N.
Fleury, Alexandra P. Bononi, Karina G. Pedroso,
Carlos R. Padovani

Depto de Dermatologia - F. M. de Botucatu- UNESP

A hanseniase, de acordo com o sistema de classifi-
cacdo adotado pelo VI Congresso Internacional de
Leprologia, 1953, apresenta duas formas polares,
clinica e imunologicamente distintas: o tipo vircho-
viano e o tubercul6ide. Apresenta ainda dois grupos
instdveis, o indeterminado e o dimorfo. Em todas
elas, exceto na indeterminada, a evolugio cronica
pode ser interrompida por surtos agudos, denomina-
dos de tuberculéide reacional (TR), dimorfo rea-
cional (DR) e, quando na virchoviana, de eritema no-
doso. A resisténcia a Hanseniase pode ser avaliada
através da Reacd@o de Mitsuda e, neste sentido, difer-
entes autores relatam que esta pode estar aumentada,
diminuida ou inalterada em pacientes Tubercul6ides
e Dimorfos durante os surtos reacionais, sem con-
tudo realizarem trabalhos especificos sobre o tema.
Com esse objetivo, nesta apresentacdo, avaliou-se o
comportamento clinico da reacio de Mitsuda em 43
pacientes das formas Tuberculéide e Dimorfo, du-
rante € ap0s o surto reacional, e observou-se que hd
predomindncia da manutengdo dos resultados da
Reacdo de Mitsuda - tanto quando a avaliac@o foi
feita separadamente, nos grupos TR e DR, quanto
quando conjuntamente. Ademais, as alteragdes,
quando ocorreram, foram predominantemente no
sentido de aumento apés o surto, ou seja, € possivel
que, na realidade, durante o surto reacional, alguns
individuos possam apresentar uma diminuigio de sua
resisténcia especifica ao M. leprae

OI24

RT-PCR ANALYSIS OF PATHOGEN AND HOST
EXPRESSION IN LEPROSY PATIENTS

Shabaana, A.K'., N.P. Shankernarayan®,
Hoessli?, and K. Dharmalingam'.
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School of Biotechnology, Madurai Kamaraj Univer-
sity, Madurai, India'. VHS, Leprosy Project, Shakthi
Nagar, India®. University of Geneva Medical School,
Geneva, Switzerland®.

Molecular analysis of nucleic acids in Paraffin-em-
bedded infected tissues (PET) using RT-PCR is an
effective approach to analyse gene expression of
both host and pathogen genes. Punch biopsies ob-
tained from leprosy patients across the leprosy spec-
trum (n=46) were fixed in formaldehyde and embed-
ded in wax. RNA extraction conditions were
optimized and first strand ¢cDNA synthesis was car-
ried using oligo dT primers. Semi-quantitative PCR
was carried out using human cytokine specific
primers as well as M. leprae specific primers.

Analysis of the expression of regulatory cytokines,
TGF- and IL-10 in relation to Th1/Th2 cytokines in
different disease states confirm and extend the earlier
observations that the LL condition is a mixed type of
response having both Th1/ Th2 cytokine production.
Also, TGF- mRNA was found to be up- regulated at
the LL end of the spectrum and could be responsible
for the absence of any effect of TNF- and IFN-y in
borderline and lepromatous conditions. Finally the
reactional conditions, reversal and ENL show similar
cytokine profiles.

Till date there is no documentation of the gene ex-
pression of M. leprae in infected host tissue. The
same RNA extracted for cytokine analysis was also
used for analysis of M. leprae specific genes 18kDa
heat shock protein, 35kDa Major Membrane Protein
I and two genes belonging to the Mce operon (Mam-
malian cell entry) namely mcelA and IprK. Amplifi-
cation of these genes by RT-PCR from leprosy biop-
sies confirmed the expression of these genes in vivo.
All amplified products have been cloned and se-
quenced to confirm the reliability of the system.

OI1 25

SCREENING NEW LEPROSY ANTIGENS FOR
POTENTIAL AS LEPROSY SKIN TESTS

Murdo Macdonald, Niraj Shrestha, Parmeshwor Am-
atya, Rakesh Manandhar, Kees Franken, Tom Otten-
hoff, Warwick Britton and Paul Roche.

Mycobacterial Research Laboratory, Anandaban
Leprosy Hospital, PO Box 151, Kathmandu,
NEPAL. E-mail: anandaban @mail.com.np

There remains a requirement for leprosy-specific
tests to detect leprosy exposure in communities with
high levels of tuberculosis. We have previously
demonstrated that levels of the cytokine interferon-
gamma (IFN-y produced in a simple overnight whole
blood culture with leprosy antigens are increased in
healthy contacts of leprosy patients.
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Aim: To investigate the efficacy of three M. leprae
antigens (35kD antigen, 45kD antigen, and the M.
leprae homologue of ESAT-6 (ESAT-6 ML)) as po-
tential new skin test antigens.

Methods: Whole blood was collected from almost
300 Nepali leprosy patients, TB patients, leprosy
household contacts and unexposed subjects and used
in overnight whole blood assays. Cells were stimu-
lated with the above named antigens, and IFN-y was
measured in supernatants. The resultant cytokine lev-
els in these stimulated short-term cultures were com-
pared with longer (5-day) culture and with T-cell
proliferation.

Results: Very high IFN-y response levels were ob-
served in leprosy health workers compared with
healthy control subjects. Both 24 hour and 5-day cul-
tures gave similar results. In both cases cytokine lev-
els observed were highest in response to M. leprae
35kD antigen, followed by ESAT-6 and 45kD.

Conclusion: These data indicate the potential of
these three relatively leprosy-specific antigens for
use as leprosy skin tests in the future.

OI 26

SCREENING OF NEW Mycobacterium leprae
ANTIGENS AS CANDIDATES FOR THE DEVEL-
OPMENT OF TESTS FOR THE EARLY DIAGNO-
SIS OF LEPROSY

Monica C.B.S. Lima'?*, Mdrcia V.B.S. Martins®,
John S. Spencer', Maria A.M. Marques', Heejin
Kim', Bruce C. Gregory', Nadia C. Duppre', José A.
C. Nery', Geraldo M.B. Pereira**, Euzenir N. Sarno?,
Patrick J. Brennan', and Maria C.V. Pessolani’.

Department of Microbiology, Colorado State Univer-
sity, CO, USA'; Leprosy Laboratory, Oswaldo Cruz
Institute, Oswaldo Cruz Foundation?, and Laboratory
of Immunopathology, School of Medical Sciences,
State University of Rio de Janeiro, RJ, Brazil®.
*These authors contributed equally to this work.

The greatest needs from leprosy research are defini-
tive diagnostic antigens to help understand transmis-
sion and allow early detection of disease. In order to
further investigate the in vitro potential of new M.
leprae antigens for in vivo skin tests or related in
vitro tests, PBMC from leprosy patients, contacts of
leprosy multibacillary patients, operational contacts,
TB patients, and exposed or non-exposed healthy
controls from leprosy endemic and non-endemic ar-
eas were stimulated with antigens from a collection
of 26 M. leprae antigens, including crude and frac-
tionated subcellular fractions of M. leprae and re-
combinant antigens. Cell-mediated responses were
measured through IFN-y secretion using ELISA, and
some T-cell activation parameters (such as CLA and
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CDG69 expression) were estimated by flow cytometry.
Initial results obtained with these different groups of
subjects indicate that some fractions/antigens are
good inducers of IFN-y production, and of CLA and
CD69 expression, in leprosy patients, but not in TB
patients. Responses were lower in lepromatous lep-
rosy patients. These preliminary results suggested
that some of our M. leprae antigens hold promise as
specific diagnostic tools for leprosy. (Research sup-
ported by NIAID, NIH).

O1 27

STUDY OF EXPERIMENTAL LEPROSY IN IN-
TERLEUKIN-12 DEFICIENT MICE

Linda B. Adams, Nashone A. Soileau, Marilyn A.
Dietrich, David M. Scollard,and James L. Krahen-
buhl

National Hansen’s Disease Programs Laboratory Re-
search Branch at Louisiana State University, Baton
Rouge, LA!

IL-12, a key regulatory cytokine of the immune sys-
tem, induces the production of IFN-y by T cells and
NK cells and promotes the development of a Thl
type cell mediated immune response. To study its
role in experimental leprosy, Mycobacterium leprae
infection was evaluated in IL-12 knockout (KO)
mice. Wild type control mice (C57B1/6) and 1L-12
KO mice were infected in both hind foot pads with 6
x 107 viable M. leprae and bacterial growth, cell pro-
files, histology, and gene expression were monitored
for over twelve months. In wild type mice, growth of
the bacilli in the foot pads peaked on the order of 10°
at six months post infection. In contrast, growth of
M. leprae was enhanced in IL-12 KO mice, reaching
10° by three months post infection (P<0.01) and con-
tinuing to multiply to reach 10° by 12 months post in-
fection (P<0.01). Histopathologically, control mice
exhibited mild lymphocytic and histiocytic infiltrates
at 12 months post infection. IL-12 KO mice also de-
veloped a mild inflammation with equal numbers of
lymphocytes, macrophages and epithelioid cells.
Lymph node cells from the draining popliteal lymph
nodes were examined throughout infection for lym-
phocyte differentiation and activation surface mark-
ers. Cells bearing the CD44"" CD45RB"* markers
(activation/memory phenotype) constituted only
15.57 £3.93% of the CD4* cells in the lymph nodes
of wild type mice at three months post infection. This
cell population increased to 29.14 + 4.17% by six
months and to 36.26 = 10.49% by twelve months. A
similar profile was observed in the lymphocytes of
IL-12 KO mice. In summary, IL-12 KO mice exhib-
ited a decreased ability to control M. lepraec KO
mice, yet did so without the massive granulomatous
infiltration observed in those mice.
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T CELL RESPONSES TO PEPTIDES FROM M.
leprae 10 KDA PROTEIN IN THAI LEPROSY PA-
TIENTS, HEALTHY CONTACTS AND NON-
CONTACTS

B. Chua-Intra, S. Srisungngam, S. Wattanapokayakit,
K. Mahotarn and J.Ivanyi

Leprosy Division, Department of Communicable
Disease Control, Ministry of Public Health, Non-
thaburi, Thailand.

Detection of M. leprae infected individuals using a T
cell based assay is hampered by the lack of suitably
specific test reagents. Thus the objective of this study
was to identify M. leprae-specific immunogenic pep-
tides from M. leprae 10 kDa protein. Although this
protein has a homologue in M. tuberculosis, it was
previously found to contain M. leprae-specific epi-
topes located within amino acid residues 24-39 as
tested by murine T cell hybridoma and T cell clone.
In this study, we analyzed the proliferative responses
of peripheral blood mononuclear cells (PBMCs) to
three synthetic peptides from 10 kDa protein of M.
leprae among 73 paucibacillary (PB) and 124 multi-
bacillary (MB) leprosy patients, 57 healthy house-
hold contacts and 20 non-contacts. These 18-mer
peptides were located in 3 areas between residues 11-
28, 22-39 and 55-72 containing 3-4 residues distinct
between M. leprae and M. tuberculosis. Surprisingly,
the result showed that frequencies of responders to
all peptides were similar among the PB and MB pa-
tient groups. The most immunogenic peptide was
p55-72, recognized by 34% and 48 % of PB and MB
leprosy patients, respectively. M. leprae-specific
P22-39 was recognized by 23-27% of patients but
only 7% of healthy contacts which might be useful
for discriminating between disease and sub-clinical
infection. All peptides were recognized by non-con-
tacts with significantly lower frequencies than the pa-
tient groups, suggesting that they were likely to be
M. leprae-specific. Determination of the exact
species-specificity would require further evaluation
using T cell lines or clones. Combination of these
peptides may increase the sensitivity of a prospective
diagnostic test reagent above that, observed for the
individual peptides.
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T CELL SUBSETS EXPRESSING NEURAL CELL
ADHESION MOLECULE: ASSOCIATION WITH
ANTIGEN INDEPENDENT, MHC UNRE-
STRICTED T CELL CYTOTOXICITY IN LEP-
ROSY PATHOLOGY

Eric Spierings, Tjitske de Boer, Tamara Dekker,
Birhane Kaleab, Ben Naafs, William R. Faber, Pranab
K. Das, Brigitte Wieles and Tom H.M. Ottenhoff
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Department of Immunohematology and Blood
Transfusion and Department of Dermatology, Leiden
University Medical Center, The Netherlands, Depart-
ment of Dermatology, Amsterdam Medical Center,
The Netherlands

We have investigated the role of Neural Cell Adhe-
sion Molecule (NCAM or CD56) in the killing of
Schwann cells and other NCAM positive targets by
an NCAM expressing human T cell subset, isolated
from leprosy patients. Involvement of NCAM ex-
pressing T cells in leprosy pathology was suggested
by the observations that NCAM expressing T cells
could be isolated from inflamed neural tissue. Fur-
thermore, antigenic stimulation of these cells with
Mpycobacterium leprae increased both the number of
NCAM* T cells and their cytolytic activity against
NCAM* target cells. The cytolytic activity of NCAM*
T cells was antigen independent and could be attrib-
uted to the CD8* T cell subpopulations. NCAM ex-
pression was not a stable but rather seemed an ac-
quired characteristic, since it could be modulated in
vitro on sorted, NCAM?* cell populations.

In addition, a longitudinal analysis of leprosy patients
undergoing active erythema nodosum leprosum (ENL
or type 2 leprosy reactions) showed that M. leprae
stimulation increased NCAM expression on CD8* pe-
ripheral T lymphocytes only at the time of active ENL.
In line with these observations, stimulation with M.
leprae increased antigen independent lysis of NCAM
positive target cells in close association with the pe-
riod of active ENL. At the same time, CD8* NCAM*
T cells could be visualized in ENL skin lesions.

These results reveal a novel mechanism of antigen
independent, T cell mediated tissue damage, which is
likely to play a role in leprosy and possibly other pe-
ripheral neuropathies

0130

THE APPLICATION OF SEROLOGICAL TOOLS
IN PATIENT MANAGEMENT AND LEPROSY
CONTROL

Samira Biihrer-Sékula_and Linda Oskam

KIT Biomedical Research, Meibergdreef 39, 1105
AZ Amsterdam, The Netherlands

The detection of human antibodies to the Mycobac-
terium leprae cell wall component phenolic glyco-
lipid I (PGL-I) and its semi-synthetic derivatives can
be performed using ELISA, agglutination tests, dip-
sticks or lateral flow tests. The results from these
tests used to answer a number of important questions
that are of direct relevance to patient management
and leprosy control.

Specifically, serological testing can be used to assist
with the classification of leprosy patients into multi-
bacillary (MB) and paucibacillary (PB) after clinical
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diagnosis, to detect patients who have an increased
risk of relapsing after treatment and to identify con-
tacts of leprosy patients that are in danger of devel-
oping leprosy in future.

This presentation will give a critical overview of the
various techniques in use, their relative advantages
and limitations and the way in which these tools can
be used to assist in patient management and leprosy
control.
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THE ROLE OF MANNOSE BINDING LECTIN
AND INFLAMMATORY RESPONSE IN LEP-
ROSY

N.T. Foss, M A.N. Ferreira, J.L. Andrade, E.M. Ra-
malho, T.L. Nunes. Faculty of Medicine of Ribeirao
Preto of Sdo Paulo University.

Mannose binding lectin (MBL) is a serum protein
component of the innate immune system. MBL is
able to enhance the phagocytosis of the pathogens by
binding to the sugars on the microbial surface
through an opsonin mechanism resulting in comple-
ment system activation. The deficiency of MBL is
generally associated to susceptibility to infections.
Leprosy is a chronic inflammatory and infective dis-
ease caused by the intracellular parasite Mycobacte-
rium leprae which strongly bind to MBL. To evalu-
ate the involvement of MBL on the evolution of the
disease were selected 58 untreated leprosy patients,
classified by Ridley & Jopling criteria (lepromatous
leprosy-LL = 14, borderline lepromatous-BL = 8,
borderline tuberculoid-BT = 11 and erythema no-
dosum leprosum-ENL = 25) and 10 healthy controls.
Sera samples from the patients and controls were an-
alyzed for determination of MBL, inflammatory cy-
tokines (TNFa. IL6, IFN-y), erythrocyte sedimenta-
tion rate (ESR), C-reactive protein (CRP) and anti
PGL1 antibody (APGL 1). It was observed that all
ENL patients presented significantly higher levels of
MBL (M = 23353 ng/ml) than LL (M = 301,3
ng/ml), BL (M = 428,2 ng/ml), BT (M = 486,1
ng/ml), or the normal control (M = 508,7 ng/ml). Ad-
ditionally significantly elevated values of all the in-
flammatory parameters were found in ENL, when
compared with the other forms of the disease and to
controls. ALthough the bacilloscopic index (BI) of
ENL and LL patients were similar (4.5 + 1.1 and 5.0
+ 1.5 respectively) the APGL]1 levels (ENL 7.5; LL =
3.1), inflammatory cytokines (TNAFa, IL6, IFN-y,
ESR and CRP levels were significantly higher in
ENL than in LL, indicating that the reactional
episode, type 2 reaction, could stimulate the liver cell
to produce more MBL and induce the phagocitosis of
the parasite, increasing the intracellular destruction.
Thus, the data suggests that the protein MBL may act
protecting the leprosy patients against the dissemina-
tion of the infection.



70, 4

01 32

THE ROLE OF THI AND TH2 CYTOKINES IN
ACUTE LEPROSY NEURITIS

S. Khanolkar-Young, A. Coulthart, S. Suneetha and
D.N.J. Lockwood

Department of Infectious and Tropical Diseases,
London School of Hygiene & Tropical Medicine,
Keppel Street, London, WCIE 7HT, United King-
dom.

BPRC, Hyderabad, India

Study: To assess cytokine production in nerves from
patients with acute neuritis (defined as tenderness
and/or loss of function within the last six months).
The clinical samples skin and nerve biopsies from 57
patients with acute neuritis (BT = 30, BL = 18 and
LL =9) were collected.

Immunohistochemistry was done on skin and nerve
sections to detect the cytokine proteins IFN-y, IL-6,
IL-10, IL-12, IL-13, TNF-0, TGF- and iNOS.

Results: Morphology: Granulomas were better de-
fined and organised in nerve lesions. Cellular infiltra-
tion also more prominent in nerve. Thl type cy-
tokines (IFN-y and IL-12) were present at high levels
in skin and nerve. Nerves from LL patients had both
low levels of IFN-y and IL-12 and moderate levels of
IL-6 and TGF-(3. Th2 type cytokines IL-6, IL-10 and
IL-13 were present across the spectrum.

Comments: Nerve damage may occur through two
mechanisms, a Th1 dependent mechanism in BT and
BL patients and a Th2 dependent mechanism in LL
patients.
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TNF PROMOTER GENOTYPE INFLUENCE TNF
PRODUCTION IN LPS- BUT NOT Mycobacterium
leprae- STIMULATED WHOLE BLOOD CELLS
IN VITRO.

Moraes M.O., Salgado J., Abreu A.P., Alves C.ER.,
Santos A.R., Nery J.A.C., Sampaio E.P., Sarno E.N.
Leprosy laboratory, Tropical Medicine Department,
IOC-FIOCRUZ

Single nucleotide polymorphisms (SNP) on TNF
promoter are associated with the risk and progression
of infectious and inflammatory diseases. Mutations
at position -308 in TNFo (TNF2) promoter gene
might affect levels of the cytokine production that
are central in the outcome and the natural course of
leprosy. The study was set out to investigate the con-
tribution of TNF2 SNP in the cytokine mRNA ex-
pression and protein secretion in vitro. Paucibacillary
leprosy patients were genotyped by PCR-RFLP for
the presence of TNF2 allele (carriers = 13, non-carri-
ers = 21). Whole blood cells from these patients were
stimulated with LPS (Ing/ml) and M. leprae
(1pg/ml). To mRNA expression analysis, semi-quan-
titative RT-PCR was performed after 3h stimulation.
TNFo. mRNA did not show any differences among
the patients analyzed regardless the stimulus or the
genotype of the patients. Nevertheless, LPS induced
an increased in TNFo secretion in TNF2 carriers as
compared to non-TNF2 carriers at 6h only (p<0,05).
In M. leprae-stimulated cultures no significant differ-
ences were achieved. TNF2 allele influence the in-
creased production of LPS-stimulated TNFa produc-
tion was time dependent and restricted at the protein
levels suggesting a post transcriptional regulatory
role associated to the promoter polymorphism.
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ACCUMULATION OF NORFLOXACIN AND
DAPSONE IN M. smegmatis

K.Venkatesan, Nirmala Deo and A. Mathur*

Central JALMA Institute for Leprosy, Agra -282 001
(India);*Deceased

Quinolones are being increasingly used as second-
line agents in the treatment of tuberculosis caused by
multidrug-resistant strains. Dapsone is the main
component of the MDT regimen for leprosy. At this
juncture adequate knowledge of the transport of

these chemotherapeutic agents will be of help in the
development of new agents. A preliminary study has
been conducted at this Institute on the accumulation
of norfloxacin and dapsone using modified fluores-
cence methods. By employing exogenous nor-
floxacin concentration of 10 ug/ml, a steady state
concentration (SSC) of 100 ng of norfloxacin/mg
cells, by dry weight was obtained for M. smegmatis.
Adequate care was taken to nullify the errors due to
drug adsorption to the cell surface and to maximise
the desorption using several standardised washings
in the buffer. The addition of either dinitrophenol
(2.0 mM) or CCCP (150 uM) 10 minutes before or
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