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THE ROLE OF TH 1 AND TH2 CYTOKINES IN
ACUTE LEPROSY NEURITIS

S. Khano1kar-Young, A. Coulthart, S. Suneetha and
D.N.J. Lockwood 

Department of Infectious and 'Tropical Discases,
London School of Hygiene & Tropical Medicine,
Keppcl Street, London, WCIE 711T, Unilcd King-
dont.

BPRC, Hyderabad, Índia

Study: To assess cytokine production in nerves from
patients with acure neuritis (delined as tenderness
and/or loss of lanchou within the last six months).
The clinicai samples skin and nerve biopsies from 57
patients with acute neuritis (13T = 30, 13L = 18 and
LL = 9) were collected.

lmmunohistochemistry was done on skin and nerve
sections to detect the cytokine protcins IFN-y, IL-6,
IL-I0. IL-12, IL-13, TNF-a, TGF-13 and iNOS.

Residis: Morphology: Granulomas were better de-
lined and organised in nerve lesions. Cellular infiltra-
tion also more prominent in nerve. Th 1 type cy-
tokines (IFN-y and 1L-12) were present at high leveis
in skin and nerve. Nerves from LL patients had both
low leveis of IFN-y and IL-12 and nwderate leveis of
1L-6 and TGF-(3. Th2 type cytokines 11. 6, 1L-10 and
li, 13 were present across the spectrum.

Comments: Nerve damage may occur through two
mechanisms, aTh1 dependem mechanism in BT and
BL patients and a Th2 dependem mechanism in LL
patients.

OI 33
TNF PROMOTER GENOTYPE INFLUENCE TNF
PRODUCTION IN LPS- BUT NOT M 'cobacterium
leprae- STIMULATED WI-IOLE BLOOD CELLS
IN VITRO.

Moraes M.O., Salgado J., Abreu A.P., Alves C.F.R.,
Santos A.R., Nery i.A.C., Sampaio E.P., Santo E.N.
Leprosy laboratory, Tropical Medicine Department,
IOC-FIOCRU7_

Single HueIeolidc polymorphisms (SNP) on TNF
promoter are associated with the risk and progression
of infectious and inllainmatory diseases. Mutations
at position -308 in TNFa (TNF2) promoter gene
might alteei leveis of the cytokine production that
are central in the outcome and the natural course of
leprosy. The study was ser out to investigate the con-
tribution of TNF2 SNP in the cytokine inRNA ex-
pression and protein secretion in vitro. Paucibacillary
leprosy patients were genotyped by PCR-RFLP for
the presence of TNF2 alicie (carriers = 13, non-carri-
ers = 21). Whoie hlood cells from these patients were
stimulated with LPS (1 ng/ml) and M. leprae
(I ftg/ml). To inRNA expression analysis, semi-quan-
titative RT-PCR was performed afies 3h stimulation.
TNFa mRNA did not show any differences among
the patients analyred regardless the stimulus or the
genotype of the patients. Nevertheless, LPS induced
an increased in TNFa secretion in TNF2 carriers as
compareci to non-TNF2 carriers at 6h only (p<0,05).
In M. leprae-stimulated cultures no significam differ-
coces were achieved. TNF2 alicie intluence the in-
creased production of LPS-stimulated TNFa produc-
tion was time dependem and restricted at the protein
leveis suggesting a post transcriptional regulatory
role associated to the promoter polymorphism.

MICROBIOLOGY & MOLECULAR BIOLOGY

OM&BM 1
ACCUMULATION OF NORFLOXACIN AND
DAPSONE IN M. smegalatis

K.Venkatesan, Nirmala Deo and A. Mathur*

Central JALMA Instituto for Leprosy, Agra -282 001
(índia);' 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 regimes 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 lias
beco conducted at this Institute on the accumuiation
of norfloxacin and dapsone using moditied Iluores-
cence methods. 13y employing exogenous nor-
Iloxacin 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 su r face and to maximise
the desotption using several standardised washings
in the bul7er. The addition of either dinitrophenol
(2.0 mM) or CCCP (150 uM) 10 minutes before or
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after additiun of noriloxacin did not affect drug accu-
mulation suggesting an absence of energy inv olve-
ulent in its transport process. in a parallel sttldy on
dapsone accumnlation, the drug accunlulated to a
levei of 78-106 ng/mg cells of M.sntegmati.s (by dry
weight) during 15-60 minutes of Incubation at an ex-
ogenous concentration of 10 ug/vil. Further studies
using other agents like olloxacin, rifamplcin and elo -
fazi m i ne and severa' other mycobacteria are hei ng
planned. The experimental conditions for each myco-
bacterial strain and each antimicrobial agent are to be
suitahly standardised in order to  get useful infornla-
tion. The method, once standardised, will be applied
to drug resistant strains so as to evaluate the role of
efflux pulllp in the emergence of drug resistance.

OM&BM 2
AN IN VITR() MODEL FOR STUDY I NG THE EF-
FECTS OF M. leprae ON SCHWANN CELL/NEU-
RON i NTER ACTIONS

Deanna Hagge', David Scollard 2 , Greg McCorniick'
and Diana L. Williams'

'Biological Sciences Dept. Louisiana State Univer-
sity, Baton Rouge, LA, and -'Laboratory Research
Braneh, National Hansen's Disease Progranls at
LSU-SVM, Skip Bertman Dr. Baton Rouge, LA,
USA

Globally, millions of leprosy patients suffer from ir-
reversible nerve damage, resulting in disabilities or -
bl i ndness as a consequence of infection with Mvco-
hacterium leprae, an obligate intracelular pathogen.
The mechanisms of nerve damage have not been
fu I ly elucidated due to a lack of a well-developed in
Viti( model which maintains the viability of M. lep-
rae and closely mimics disease conditions. There-
fore, an irt vitro model was developed using freshly
harvested nude mouse-derived M. leprae, rat
Schwann cens and Schwann cell/neuron co-cultures
incubated at 33" C, a conductive tenlkrature for M.
leprae viability. At 33" C, Schwann cells and mito-
gen-expanded Schwann cells appeared to be mor-
phologically similar, express similar leveis of
Schwann cell markers and function in a comparable
manner when seeded onto cultured neurons as those
cells maintained at 37"C. M. leprae within Schwann
cells retained 56 % of their original viability for at
least 3 weeks post infection at 33 °C compared to
only 3 % at 37" C. Infected cells exhihited morpho-
logical changes, gene expression alterations 33" C,
but were capable of interacting with and myelinating
neurons. Infected myelinated co-cultures maintained
myelin sheath architecture and were morphological
comparable to non-infected cultures at both tempera-
tures. In conclusion, an improved model for studyin`g
the effects of M. leprae on Schwann cells has been
described. Preliminary results using this model indi-

cate that M. leprae, under the conditions speci1 cd,
do not appear to have detrim ental effects on
Schwann cell ftlnctional capabilities in the peripheral
Verve and suggest that the nlalority of the neuropathy
observed in leprosy is most likely due to an aggres-
sive inlnlune response to infection within the nerve.

OM&BM 3
CARBOHYDRATE METABOLISM IN LEPROSY
PATIENTS

V.P. Tsemha, V.Z. Naumov, N.G. llrlyapova

Leprosy Research Institute, Astrakhan, Russian Fed-
eration

Leprosy infection is often accompanied hy nletabol ie
disturbances, and carhohydrate metabolism is no ex-
ception. To a large extent, parameters of carhohy-
drate metabolism depend on sex and age of the pa-
tients and retlect a metabolic state at the moment of
taking samples. A state of carbohydrate metabolism
was esti nlated in 15() leprosy cases, i nc l ud i ng 117
(75%) patients with nlultibacillary (MB) and 33 pa-
tients (22%) with paucibacillary (PB) forms of lep-
rosy. Among the patients (of 45 to 93 years old) there
were 75 males and 75 females. Carhohydrate metab-
olism was assessed by integral index of glycemia, i.e.
glycolired hemoglobin (HbA l e) defined for the past
3 months hy means of colorimeter iuethod. Upper
normal limit of HbA 1 e was 7,59. In leprosy patients
with normal carbohydrate metabolism levei of
HhAlc did not depend on either sex or age. Distur-
baulces in carhohydrate metabolism were found out
in 37 patients (25% of all studied), uni of them there
were 30 MB (81%) and 7 PB (19%) patients. Ratio
of the patients with and without metabolic distur-
bances was approximately 1:3 in MB and 1:4 in PB
leprosy. Diabetes II type was found out in 13 MB-pa-
tients (11%) and in 2 patients with PB leprosy (6%).
Prevalence of diabetes in patients under observation
was 10%. In one case diabetes preceded the develop-
ment of PB-leprosy, and in other cases sugar disease
occurs against the background of leprosy process.
Latent disturbances of carbohydrate metabolism
were detected in 15% of cases observed. Thus, the
data obtained showed a higher prevalence of carbo-
hydrate metabolic disturbances in leprosy patients (to
11%)  as compared with that in general population,
necessitating further investigations to elucidate their
possible causes and mechanisms.

OM&BM 4
COMPARISON OF PCR MEDIATED AMPLIFI-
CATION OF DNA AND THE CLASSICAL METH-
ODS FOR THE DETECTION OF Mvcobacterittm
leprae IN LEPROSY PATIENTS AND CONTACTS
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'Torres P, Gomez J.R., Gimeno V., '-Camarena J.J..
Nogueira .1.M., Navarro J.C., Olmos A.

'Sanatorio San Francisco de Boda, Fontilles (Spain).
Servicio de Microbiología, Hospital Dr.Peset. Uni-

versidad de Valencia (Spain).

Tradicional staining and microscopic examination
techniques for the detection of M cobacteri1un lep-
rae and Polymerase chain reaction (PCR), DNA am-
plilication of a 531-bp fragmenl of the Mwobacte-

rinni leprae specific pra gene were compared on
different clinicai specimens on 60 leprosy patients at-
tcnding the Sanatorium of . Fontilles and divided for
lhe purpose of the study in. inultibacillary patients
(MB) with positive Bacteriological Index (131), 30
MB patients with negative BI and, 10 paucibacillary
(PB) together with 4 non-leprosy patients as controls.

The results in the mullibacillary 131 positive group
show a good correlation between practically ali
mcthods and specimens, most techniques detecting
100% of the cases.

The results in the MB negative group reveal that a
combination of test (humoral response to D-BSA, to-
gether with PCR biopsy and PCR posa biopsy swab)
are the most sensitive in some cases of this group for
monitoring leprosy patients who have completed
chemotherapy. In the paucibacillary group no levei
of positivity was detected by conventional or PCR
methods.

The prevalencc of antibodies to Mvcobacte rinni lep-
rae antigens in serem was mcasured together with
the presence of Mïcohaclerimn leprae DNA in the
nose and lepromin saiais in a group of 43 contacts of
leprosy patients. Two individuais were found to form
a potencial high risk group.

OM&BM 5
DETECTION OF ANTILEPROTIC DRUG (S) IN-
DUCED DNA DAMAGE IN HUMAN PERIPH-
ERAL BLOOD LYMPHOCYTES BY THE ALKA-
LINE SINGLE CELL GEL ELECTROPHORESIS

P. Raja<euru', K. Kalaiseivi', M. Palanivel', G. Ranur

1. Department of Environmental Science, PSG Col-
lege of Arts & Science, Coimbatore 641 014, India.

2. Lep-ologist, GKNM Hospital Quartcrs, Coimbat-
ore, India.

Multidrug treatinent (MDT) is the WHO recom-
mended method of treatment for leprosy. In MDT,
dapsone and ri iampicine are effective chemotherapy
followed by other frontline drugs like cloiazamine,
and ofloxacin. These drugs are reported to induce cy-
togenetic damage in different test systems. Our pre-
vious studies indicated higher incidence of DNA
strand breaks, chromosomal aberration, and mi-

cronucleus frequency in the peripheral blood lym-
phocytes of . leprosy patients treated with MDT.
Therefore, to clarify the possible role of components
of MDT in inducing DNA damage in leprosy pa-
tients, in chis study, the induction of DNA damage by
antilcprotic drugs (dapsone, rifampicin, clofazamine,
minocycline and ofloxacin) and subsequent repair
was investigated by the aikaline comei assay in hu-
man blood lymphocylcs. Lymphocytes isolatcd from
leprosy patients and healthy individuais were treated
with increasing concentrations of antileprotic drug(s)
for varying duration of exposure and subjected for
the comei assay. Metabolic activalion/inactivation of
the drugs was studicd by incorporating rodent liver
microsomal activalion systenm (S9-mix). DNA dam-
age data in lymphocytes of leprosy patients were
compared with that of health individuais.

OM&BM 6
DETECTION OF Mvcobacteriaott leprae NASAL
CARRIERS BY POLYMERASE CHAIN REAC-
TION IN SINGLE LESION LEPROSY PATIENTS

Silva M.H.M. Castro, F., Visconde, A.M., Sousa,
A.L.O.M., Rebello, P.F.B., Gomes, M.K., Nararashi,
K., Sacchetim, S.C., Costa, M.B., Stefani, M.M.A.,
Martelli, C.M.T. and Gillis, T.P.

IPTSP/UFG, Rua Defenda Rezende s/n Setor Uni-
versitário, CEP 74605-050 Brazil: Nacional Hansen's
Disease Programs/USA

Objective: Detect itl. leprae DNA by PCR in nasal
swabs Brarilian single skin lesion paucibacil-
lary leprosy patients (SSL-PB).

Methods: 259 newly detected SSL-PB leprosy pa-
tients, negative baciloscopy, were recruited in 3 en-
demic regions. 155 nasal swabs and 134 skin biop-
sies were collected before ROM therapy, snap-frozen
and stored (liquid nitrogen) for M. leprae DNA de-
teetion by PCR. After DNA extraction each specimen
was ampliiied, undiluted and at 1:5, using pairs of
primers for a 360 bp M. leprae specific fragmenl anel
products detected by slot blot hybridization using
digoxygenin-labeled 21 2bp DNA probe. Specimens
were coded and tested blinded to patient's character-
istics at IPTSP/Brazil in collaboration with Nacional
Hansen's Disease Programs.

Results: In nasal swabs, M. leprae DNA was de-
tected in 9.7% (15/155) of SSL-PB. Higher positivity
(14.1%) was found amonyg specimens from patients
living in the North region compared with samples
from Southeast and Central Brazil, compatible with
endemic leveis. No association was found between
patient's charadleristics or presence of household
leprosy contact with PCR positivity. There was no
agreement between positivity of M. leprae DNA
PCR in skin biopsies and nasal swabs (Kappa=0.07).



52A^ International Journal of'Leprosy^ 2002

Conclusion: Detection of M. leprae DNA in nasal
swabs from SSL-PB patients may retlect exposure in
endennic areas without agreement with hacilli detec-
tion in skin biopsy by PCR. TDR/WHO grani
981007

OM&BM 7
DISTINGUISHiNG VARIANTS OF M. leprae
I,ABORATORY STRAINS.

Richard Truman Ph.D., Thomas P. Gillis, Ph.D.,

Laboratory Research Brandi, Division of National
Hansen's Disease Programs, HRSA, Baron Rouge,
La. 70894, USA

Genotyping has practical application in outbreak in-
vestigations and variant classification of cultured
strains. Though remarkably little variability has been
noted among M. leprae, in recent times a few loci for
allelic diversity have been identified. These include
mainly small insertion sequences and tandem repeat-
ing elements. At least one of these, the TTC triplet
occurring in the putative sugar transporter pseudo -
gene, has been found to occur at variable copy num -
bers in different clinicai isolates. To better under-
stand the su itab i l ity of this and other VNTR markers
in differentiating variant strains of M. leprae, we ex-
amined a battery of 12 M. leprae isolates derived
from leprosy patients in different regions of the
United States, Brazil, Mexico, and the Philippines, as
well as from wild nine-banded armadillos and the
Sooty Mangaby Monkey. The stability of the TTC
VNTR was compared among the individual isolates
as well as to those from baci l l i obttined on subse-
quent passage in nude mice and armadillos. Copy
numbers for the TTC repeat ranged from 10-15
among the isolates tested. No regional clustering was
noted and ali of the U.S. isolates showed a variable
number of repeats. Strains derived from wild animais
were not identical. Greatest variability in TTC was
seen over long term passage with the Thai-53 strain,
which has been maintained continuously in nude
mice for many years. Thai-53 TTC copy number var-
ied markedly over 8 passage intervals. However, the
TTC VNTR genotype of most individual strains re-
mained relatively constant for isolates passaged out-
side man for fewer than 12 generations. In addition,
the TTC VNTR genotype of these strains tended to
remain constant when passaged through an alternate
animal host, the experimentally infected nine-banded
armadillo. Even though the TTC VNTR occurs in a
non-coding region of the M. leprae chromosome, its
apparent stability among most short term passaged
isolates suggests that it has utility for differentiating
laboratory strains of M. leprae, and may be useful in
assessing drift amongst isolates carried in long term
culture.

OM&BM 8
EVALUATION OF TNF-a AND IL- I O SINGLE
NUCLEOTIDE POLYMORPI IISM (SNPS) AMONG
H1V/M. leprae CO-1 N FECTED AND LEPROSY PA-
TIENTS

Galhardo, M.C.C., Vanderborght, P.R., Nery, .i.A.C.,
Silva - Filho, V.F., Sarna, E.N., Sampaio, E.P. and
Santos, A.R.. Oswaldo Cruz Foundation, Evandro
Chagas Hospital, Leprosy Sector. Av. Brasil, 4365
Manguinhos Rio de Janeiro  - Brasil CEP: 21045-900

The effective i umune response against pathogens
depends on an interaction of different cells and mol-
ecules from which pro and anti-inflamniatory cy-
tokines like TNF-a and IL-10 have a fundamental
role. Thus, up or down regulation of these genes can
influence clinicai manifestations and outcome of sev-
eral diseases inc_luding aids and leprosy. Recently,
several SNPs have been described in cytokine genes
and associated with gene expression and a number of
diseases. Although the mutant -308A TNF-a allele
have been associated with protection in leprosy, no
polimorphic TNF alleles was associated to outcome
in HIV infection. The aim of this study was to evalu-
ate the possible association of promoter SNPs on
TNF-a (-238, -308) and IL-10 (-819, -1082) posi-
tions with the outcome in HIV/ M. leprae co-infected
compared with leprosy patients. Twenty one co-in-
fected patients classified as multi (10) and pau-
cibacillary (12) MB/PB leprosy were evaluated be-
sides a group of 300 leprosy patients (210 MB and
90 PB). The results indicated that for the TNF-a
polymorphisms the frequency of -238A was higher
in the co-infected group compared with leprosy pa-
tients (p=0,04) corroborating with previous studies in
which this anele was associated with the more severe
MB forms of leprosy. For the IL- 10 polymorphisms
only the -819T alicie showed an increased frequency
in co-infected patients (p = 0,01). Frequencies of -308
and -1082 did not show difference between groups.
However, horizontal analysis of the co-infected
group shows the higher frequency of -1082A (related
to the down regulation of IL-10 gene) linked with a
low frequency of -308A (related to the up regulation
of TNF-a gene) suggesting a combination of genetic
factors probably associated with susceptihility for the
co-infection HIV/ M. lepraeng laboratory strains of
M. leprae, and may be useful in assessing drift
amongst isolates carried in long term culture.

OM&BM 9
FURTHER STUDIES ON M. leprae - PERIPH-
ERAL NERVE PROTEIN INTERACTION AND
THE ROLE OF THE 25 kDa GLYCOPROTEIN
MYELIN Po.
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Lavanya Ni Stineetha, Venkat Rami Rcddy, Meher
Vani, Deena Vardhini, David Scollard" , iam Arche-
los' and Sujai Suneetha

LEPRA Incha - I3111e Peter Research Centre, Cherla-
pally, Hyderabad - 50130I

National Hansen's Disease Centre, 13aton Rouge,
USA.

Department of Neurology, University of Graz, Aos-
iria.

The invasion of Schw: uu t cclls and axons by lvi./ep-
rue results in demyelination and axonal degeneration
leadine to motor, sensory and autonontic nerve dam-
age and disligurement wltich is the hallmark of lep-
rosy. Olher workers shown that tissue proteins such
as Iibronectin, (3 integrin, laminin-2 and (zdysu'ogly-
can are involved in M. leprue - target tissue binding.
Our earlier hiochemical studies have rcvealed that a
25 kDa glycoprotein of the peripheral nerve has an
allinity for M. leprue and is involved in hinding. This
_lycoprotein is a major phosphorylated protein of lhe
human peripheral nerve. Its molecular weight, carbo-
hydrate content and phosphorylatahle nature are sim-
ilar to myelin P„.

The present study is an immunological confirn tation
that Chis protein is the myelin P„. The 25 kDa phos-
phorylated protein was confìrmed as myelin P„ by the
following experimenta — dot blot assays, immuno-
precipitation, western blot and by inununo-histo-
cheiaist y using monoclonal antibodies to P O and the
HNK-I epitope.

Since myelin P„ is a peripheral nerve specific pro-
tein. it could be one of the key target molecule for M.
leprue binding/internalisation and may also expiai]]
the neural prediliction of M. leprue

OM&BM 10
GENE EXPRESSION IN Mycobacteri nm leprue

Diana L. Williams', Richard Truman 2 and Thomas
Gillis'

'Molecular Biology Research and 2 Microbiology
Depts, Laboratory Research 13ranch, National
l -lansen's Disease Programs, at LSU-SVM, Skip
Bertman Dr, Baton Rouge, LA, USA

The genome of M. leprue has been completely se-
quenced and annotated. 1604 open reading frames
and 1104 pseudogenes have been identilìed, how-
ever, the minimum gene set required for growth and
survival (transcriptome) has not been defined. We
have developed a protocol for M. leprue RNA purili-
cation and obtained RNA from two strains of M. lep-
rue (T-53 and 4089). The expression of approximately
5% of the potencial transcriptome was analyzed using
RT-PCR. cDNA was produeed using I ug of RNA

from each si ain, random hexamers and revetse-iran-
scription (RT). Gene 1ranscripts were amplilied from
cDNA usine PCR with primer sets llanking several
potenlially funclional fan tilies. The cDNA from both
strains was amplilied and results demonsirated that
genes encoding severa! enzymes including those in-
volved with. folie acid synthesis, iron utiliration, co-
factor hiosynthesis, gluconeogenesis, degradado]] of
phosphorous compounds, degradation of DNA,
deloxilication, synthesis of mycolic acids, modifica-
do]] and nuuuratio]] of ribosontes, synthesis of RNA,
glycolysis, glyoxylate bypass, and genes containing
secretion motifs or encoding stress proteins, and sev-
eral genes with unknown functions were uanscribed
in both strains. These data have provided the first in-
sight into the transcriptome of. M. leprue. However,
not a11 genes were expressed in both strains. Compar-
ative analysis of gene expression theses strains will
be discussed in greater detail. It is anticipated that this
analysis along with cDNA array analysis will help to
identify a larger set of functional genes in M. leprue
which wi lI potenlially help us to understand lhe min-
imal requirements for growth and replicado]] of chis
pathogen. This intormation may lead to the identili-
cation of new drug ia gols, skin test antigens and to
identify factors that allow this pathogen to evade the
immune system and destroy peripheral nervos.

OM&BM 11
GENETIC SUSCEPTIBILITY TO ERYTHEMA
NODOSUM LEPROSUM (ENL) IN LEPROSY

Murdo Macdonald, Niraj Shrestha, Ruby Sidiqui,
Paul Roche and Gilla Kaplan.

Mycobacterial Research Laboratory, Anandaban Lep-
rosy Hospital, PO Box 151, Kathmandu, NEPAL. E-
mail: anadaban@mail.com.np

Erythema nodosum Ieprosum (ENL) is a distressing
complication, experienced by up to 40% of leproma-
tous leprosy patients, which is characterized by se-
vere systemic symptoms, including fever, painful cu-
taneous lesions, and neuritis, which often result in
permancnt nerve damage. The determinanIs and
mechanisms undcrlying the onset of reactional states,
progressive nervo damage and the regolation of im-
munity in thesc patients are not well undcrstood.

Aim: To investigate the role of genetic factors in lep-
rosy patients in their propensity for developing ENL.

Methods: We have recruited over 950 Nepali indi-
viduais, including both leprosy patients and their
first-degree relatives. DNA was obtained from blood
samples taken from each of these participants, and
the SSO technique used to estimate the prevalence of
polymorphisms in a number of candidate genetic
loci: specilìcally, HLA-D12, TNF-d and Vitamin D
receptor genes.
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Ilesults: Otir results indicate that while the genetic
Ioc1 under 1nvesligatlon may play a fole in a patients'
susceptibility to ENL, other factors may also have an
elfect. We will present (lata with regar(( to (ur analy-
ses 01 the incidences of poly111(rl)illsms at theee Ioci
in each of the grl)ups studied.

Conclusions: We have applied a rapid techni(lue to
determine the prevalence of speelhc genetic poly-
nlorphisms all1011g leprosy patients and tilei(' lirst-de-
gree relatives. In addition, the establishnlent of a
large datah:tnk of DNA prol(( Iatients susceptihle to
ENL will he an important resource for future studies.

OM&IAM 12
GENOMIC DIVERSITY IN RPOT GENE OF Mv-
(•ubact('l ilim lepra(' AND GEOGRAPI 11C DISTRi-
BUTION IN LAi'1N AMERICA

Masanori Matsuoka', Yoshiko Kashiwabara', Pedro
Legua,' Carlos Wiens' and Mary Fafutis 4

1) Leprosy Research Center, National lnstitute of In-
fectious Diseases, Tokyo, Japan, 2) University Peru-
ana Cayetano Heradia, Lima, Peru, 3) Hospital Men-
nonita Asuucioil, Paraguay, 4) Universi(fad de
Gaudalajara, Jalisco, Mexico

in the study to establish the genotyping of M cobac-
teri/wi I('prae, two genotypes of the J/)0T gene were
detected among isolates. Some of them showed the
rpoT gene with  4 copies of 6 base tandem repeats
and other isolates harbored 3 copies of 6 base tandem
repeats in the gene. Most striking was the ap-
parent dominant distribution of the 6bp 4 tandem re-
peat genotype of M. l('prae in the main island of
Japan and Korea. in contrast, almost ali isolates from
other regions in the world revealed 3-copy type. It is
clear 6hp 4 tandem repeat genotype spread in Japan
in concordance with the migratiolì of the people from
Korea to Japan. Biased distribution of each genotype
in the world led us to imagine the spread of the lep-
rosy concordant with the migration of Mongoloids to
Latin American countries as revealed for other mi-
croorganisms. Geographic distribution of different
rpoT genotypes of M. Ieprae isolated in Paraguay,
Peru and Mexico was investigated in connection
with human prehistoric nllgration. All M. 1eprae
genotype of rpoT gene isolated in Paraguay and Peru
showed three tandem repeats of 6hp. On lhe contrary,
isolates from Mexico showed the 6hp 4 tandem re-
peat genotype. it seems that the M. lepr(le distrihuted
in Mexico was carried by the movement of Mon-
goloid but the baci l l i in two South American coun-
tries is originated in another source.

OM&BM 13
MVcO/) 1 teriII/)l I(prae DNA DETECTION BY
POLYMERASE CHAIN REACTION FOR EARLY
LEPROSY

Sousa, A.L.O.M., Castro, E Silva, M.11., Rebello,
P.F.B., Gomes. M.K., Nararashi, K., Sacchetim, S.C.,
Visconde, A.M., Costa, M.B., Martelli, C.M.T., Ste-
fani. M.M.A. an(1 Gillis, T.P.

iPTSP/UFG, Rua Delenda Resende s/l] Setor Uni-
versitário, CEI' 74605-050 Brasil: National Hansen "s
Disease Programs/USA

Objective: To detect M. lepra(' DNA by PCR in skin
hiopsies alllung Brasi1ian single skin lesion patt-
cihacillary leprosy patients (SSL-PB) prior to une
dose ROM therapy.

Methods: 259 newly detected SSL-PB leprosy pa-
tients. negative baciloscopy, were recruited in 3 en-
denuc regions from 07/98 and foi lowed-up for 3
years. Before drug intake, 4 min punch skin hiopsies
were collected for convencional histopathology. In a
suhgroup of 134 patients, half of the skin hiopsy was
snap-frozen and stored (1i(luid nitrogen) for M. lep-
rue DNA detection by PCR. After DNA extraction
(phenol/chloroforin/ isoamyl alcohol) each specimen
was anlplified, undiluted and at 1:5, using pairs of
primers for a 360 bp M. I('/)rae specific fragment.
Products were detected by slot blot hybridisation us-
ing digoxygenin-laheled 212hp DNA prohe. Speci-
mens were tested hlinded to patient's characteristics
at IPTSP/Brasil in partnership with National
Hansen's Disease Programs.

Results: 43.3% (95%CI 34.8-52.1) of M. leprae
DNA positivity was detected among SSL-PB, repre-
senting an increase of 37.3% (50/134) bacilli detec-
tion when compared to the raro hac i I I i found in
histopathology readings (12/134). There was an in-
creased positivity trend with age (p<0.01). Patients
with skin lesion on the face, Mitsuda negative
(<5mm), anti PGLI negative were independently as-
sociated with positivity.

Conclusion: M. l('prae DNA by PCR was a valuable
too( for diagnosis confìrination among early pau-
cibacillary leprosy patients and to explore prediction
factors of disease progression.

TDR/WHO grana 98100

OM&BM 14
NASAL PRESENCE OF Mycobacterii un 1('prae
AND MUCOSAL IMMUNITY IN HOUSEHOLD
CONTACTS OF LEPROSY PATIENTS
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Mrs. S. P. Madhale, Dr. R.S..lad has', Miss A. Fer-
nando, Miss V.S. Shinde, Ravindra R Kamhle, Dr. V.
K. Edward, DI'. J.R. Rao and Prof. W.C.S. Smith on
hehalf ol' MILEP-2 Study Group'''

Slanley 13rowne Research Laboralories, Richardson
Leprosy Hospital, Mirai, Maharashtra-416410. Tel.
No 01T: 0233-211213 Fax: 0233-211708 E-mail:
sbiabtltu (°) vsnl.com 

'I ransmission of Icprosy in the household contacts
(HC), as reflecteel in new case detection rate does not
appear to he affectecl signilicantly in the post-MDT
era. Incidenee rates have beca reporled 8-10 times
higher in the HC than the general popula)ton. Major
coute of lt'ansmission of M. leprae is thought to he
ntainly through the respir lory syslem with rose as
Ih^ sile ol initial infection. The aim of the stuely was
to see the mucosa' immunity and exposure to Al. lep-
rae in 11Cs of palients and non-contacts (NC) to un-
derstand Iransmission. The principal methods em-
ployed for Chis were the poiynterase chain reaction
(PCR) to detect sinal' quantiltes of A/. tapete DNA
and measurement of mucosa! immunity by ELISA.
201 subjects out of 3035 were identifìed as HCs.
Saliva santples anel nasal swab were collected from
subjects to carry out Chis study. Overa ll analysis of ali
lhe sampies shows that the percentage of PCR posi-
tivity is almost same in HC (2.3%) anel NC (2.5%).
Sintilarly in both groups 68% of the subjects show
nwcosal immune response. 13oth lhe groups show
similar panem of exposure to M. Ie arte with PCR
positivity peak seen in monsoon. Anwngsl lhe house-
hold contacts, females show higher PCR positivity
(3%) than males (1.5%). The difference in lhe PCR
posilivity in noncontacts in males (2.2% ) and fe-
males (2.8%) is relatively sinal'. Exposure to Al. lep-
rae is hkely to be followed by in nnunity in most in-
dividuais, which is consistem with vide spread
transmission of M. leprae producing transient nasal
carriage and the development of a macusa1 iminente
response, which may be protective.

OM&BM 15
PATTERN & SIGNIFICANCE OF PARASITAZA-
TION OF ENDOTHELIAL CELLS IN LEPROSY:
MORPHOLOGICAL & INVITRO STUDIES.

Sujai Suneetha. Lavanya Suneetha, David Scollard<

LEPRA Incha — Blue Peter Rescarch Centre, Cherla-
pally, Hyderabad-501 301, Inclia

Nacional Hansen's Disease Centre. Bacon Rouge,
USA.

Previous studies have implicated the role of the en-
dothelial ccll in the disseminado]] of Icprosy. In this
paper we present a detailed morpho1ogical study of
17 skin biopsies (4 BT, 3 BL & 10 LL) in which acid
fast bacilh were found in the endothelial cells and re-

late it to other ntorphologictl features in the biopsies.

Among the 17 biopsies in whom bacilli were present
in the endothelial cells; bacilli were also preveni in
the serves in 13 biopsies, in the macrophage in 16;
smooth mescle in I0 and in the sub epiderntal tone
in 2 biopsies. Bacilh were present also in the walls of
the blood vessels in 5 biopsies and in the lumes in 1
biopsy. Interestingly there was 1 biopsy in a BT pa-
tiau in which bacilli vete present only in the en-
dothelial cells and absent elsewhere in the section.

In vitro studies on A1. leprae-endothelial ccll intente-
dom wcrc carricd oul usin g imnwrtalized enektthelial
cell tines. 'Fite short terra culturecl endothelial edis
were isolated and pitosphory1ated with gamma p ; ,
ATP. M. tapete hinding studies were carried out on
nin'oeellulose blot. Preliminary experiments suggest
that there is a phosphorylated g1ycoprolein receptor
(55 kDa) on the endothelial cells that intenteis and
bineis to Al. /e/mie.

These morphological anel in vitro studies suggest that
Al. leprae has an affi tity for endothelial cells which
it parasitizes. The organism is then probably released
into the blood su'eant tesulting in its dissemination to
distam sites of prediliction in the body

OM&BM 16
PERSISTERS IN LEPROSY AFTER MULTIDRUG
TREATMEN`I' IN MB PATIENTS

U.D.Gupta. K. Katoch. H.B. Singh, M. Nau'ajan and
VM. Katoch

Central JALMA Institute for Leprosy (ICMR), Taj-
ganj. Agra, Incha

With the Multi-Drug Treatment (MDT) of Leprosy,
the results have been satisl<tctory ali over the world.
However, the presence of drug sensitivo viable or-
ganisms is well recogniied in MB Icprosy. These
persisting bacilli have special significance due to
their relapse potencial. This study has been initiated
to gaia an overview of this problcm and follow the
trenós in multibacillary cases treated with MDT. In
this study. biopsies for Mouse Foot Pad (MFP) have
been obtained from MB patients treated with (i) stan-
dard MDT +Minocycli te+011oxacin for 12 months,
(ii). Standard MB MDT after 12,24 and 36 months
Bacilli harvested from the biopsies were inoculated
in to mouse foot pad and estimado') of bacillar)' ATP
leveis by hioluntinescence assay as per established
methods. Availahle results indicate that despite re-
ciuction in viabi!ity after MDT, viable persisters are
detected even heyond one and 2 years of treatment.
There has not been much ehange in the troneis over
the last 5-10 years. it would be important to carry
out such surveillance in larger number of MB cases
to know the trenós anel the resultam relapses.
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OM&BM 17
PROTECTiON OF MICE AGA i NST M ycohacte-
l .iu11l leprae INFECTION BY A i)NA VACCINE
I;NCODING M. l('pl -(lE AN"I'IG1;N 85A ANI) MU-
TANT MURINE 11,-12

M. Ngamying, P. Sawanpanyalert, J. Nikasri, R. Bu-
traporn, S-N. Cho, P..I. 13rennan and L. Levy

National Illstitllte of Health, Department of Medical
Science, Ministry 01 Public Health, Nonthahuri,
Thai lan(1

Female BALB/c were administered une of three
DNA vaccines: M. lepra( DNA: Ag85A; DNA:
Ag85A + wild-type murine DNA: IL-12w; and
DNA: Ag85A + mutant murine DNA: IL-12m. Ex-
pression of Ag85A hy the preparation of 1)NA:
Ag85A had been confirined hy specific stiiiiulation
of IFN hy murine spleen cells before it was em-
ployed in this experiment. Control coice were adllllll-

istered salive or lhe empty vector; lixe BCG served
as a positive control. The mice were injected isto the
posterior tibial muscles with 200 g/dose/mouse of
one of the preparations on four occasions four weeks
apart, except for BCG, only two doses of which were
injected. Four weeks after the last dose, the mice
were challenged with 5000 M. leprae irlto a hind foot
pad, and the organisms were harvested approxi-
mately tive months later. The results of the harvests
are summarized in the table. As shown hy the control
group, the results of the harvests demonstrate that the
inoculam employed included only a small proportion
of viable organisms. BCG appears to have conferred
modest protection. Only the mixture of the DNAs en-
coding Ag85A and IL-12m conferred protection,
whereas the mixture of the DNAs encoding Ag85A
and IL-12w appears to have enhanced the infection.
!Material^Median no. AFB/foot pad (x 1( 5 ) {'

Control 1.06 0.00(X)1

BCG 0.4118 0.038

Vector 1.69 0.075

DNA::Ag85A 3.9(1 0.240

DNA::Ag85A +DNA::iL-12w 4.57 0.041

DNA::Ag85A +DNA::11. 12m 0.266 0.0197

OM&BM 18
SCHWANN CELL GENE EXPRESSION PROFILE
IS MODULATED BY Mvcohacterium leprae

Tempone, A.J., Silva, T.P., Rossle*, S., Lopes*, U.
G., Brennan", P.J., Sarno°°, E.N. and Pessolani, M.
C.V.

Instituto Oswaldo Cruz — Laboratório de Hanseníase
- Fiocruz, *Instituto de Biofísica Carlos Chagas
Filho — UFRJ, "Dept. Microbiology Colorado State
University Fort Collins, CO,

The primary effects of Mycobac•te/ -l/lllz leprae inva-
sion on the physiology and metabolism of Schwann
cells, lnc1 to whar extent these effects might he re-
laled to the progressive, irreversihle degenerative
nerve damage ohserved in leprosy, are poorly under-
stood. In this study, we have applied differential dis-
play PCR and DNA nlicroarray techniclues to iden-
tify genes selectively expressed or repressed in
Schwann cells in response to M. leprae infection.
Schwann cell 1 ineage ST-8814 was cultured anrl in-
cuhated with M. leprae isolated from armadi1lo and
from human biopsies hetween 1 and 24 hours. Com-
plementary I)NA synthesized from RNA isolated
from these cultures was used for differential display
RT PCR reactions and hyhridiiations against
oligonucleotide chips. Currently hands identitìed in
polyacri lamide gel electrophoresis as di I ferent Tal ly
expressed have heen cloned and sequenced for sub-
sequent northern hlot and real time PCR conlirma-
tion. Images of microarray hyhridizatiuns have been
acquired using the Gen Pix sol tware. The cluster
analysis has heen perfornled using the Tree View
software. Preliminary results indicate that M. leprae
is able to alter the gene expression profile of in Oiro
cultured Schwann cell.

N I H, WHO/TDR, sponsored this work.

OM&BNI 19
SIMPLIFIED REVERSE TRANSCRIPTION
POLYMERASE CHAIN REACTION FOR DE-
TECTION OF Mycobacterium leprae IN SKIN
SPECIMENS

B. Phetsuksiri' , J. Rudeeaneksin*, P. Supapkul= 1 =, S.
Wachapong*, K. Mahotarn*, and P.J. Brennan#

*Sasakawa Research Building, Rajprachasamasai In-
stitute, Leprosy Division, Department of Communi-
cable Disease Control, Ministry of Public Health,
Nonthahuri, Thailand, #Colorado State University,
Fort Collins, Colorado, USA.

Diagnosis of leprosy based on detection of Mycobac-
teriunm leprae RNA remains a complicated process.
To simplify the detection procedure, a one-step RNA
extraction and reverse transcription polymerase
chain reaction (RT-PCR) was established and evalu-
ated for its potential in rapid detection of leprosy pa-
tients. The assay relies on the extraction of M. leprae
RNA, and single-tube reactions of reverse transcrip-
tion, followed by PCR amplification. Using M. lep-
rae-specific primers targeting 171-hp fragment of the
M. leprae 16s rRNA gene, the RT-PCR designed for
convenience, and reprodticihility resulted in de-
tectable M. leprae in both slit skin smears and skin
biopsies. The assay was specific for M. leprae in
comparison with results obtained from Mycobacte-
rium tuberculosis and Mvcohacteriulll smegmatis.
The use of digoxigenin-label DNA enhanced the pos-
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itive signa) of the a rnplified RT-PCR product. The
method could detect Iess than 10 CFU of mycobacte-
ria in analyzed samples indicating the sensitivity aí
the test. In the inicial application, diagnostic results
were ohtained from 24 leprosy patients. Of there, 20
were multibacillary (MB) and 17/20 patients were
positive for 1Os rRNA of M. leprae in skin speci-
mens. The assay particularly useful sincc slit skin
smears negativo in staining for acid fast bacilh were
positive hy RT-PCR. The method lias also been eval-
uate(' for its potential to help monitor hacterial clear-
a nce in leprosy patients during chemotherapcutic
lreatinent. We propose that this forni aí RT-PCR
eives values in teria of its simplicily and sensitivity
to identify M. leprae' in skin specimens especially
when acid-fast bacilli are not discernable. The use-
fulness of 1T-PCR in detection of viahle leprosy
bacilli needs to be extensively exploretl.

OM&BM 20
SINGLE NUCLEOTIDE POLYMORPHISMS
(SNPS) OF TNF-a AND IL-10 GENES AND SUS-
CEPTIBILITY TO LEPROSY AMONG HOUSE-
HOLD CONTACTS.

Santos, A. R., Moraes, M. O., Vanderborght, P. R.,
Matos, H.J., Silva-Filho, V. F., Vasconcellos, S. E.
G., Maniero, V.C., Sampaio, E.P. and Sarno, E.N.

Oswaldo Cruz Foundation, Leprosy Sector. Av.
Brasil, 4365 Manguinhos Rio de Janeiro - Brasil
CEP: 21045-900.

The interindividual variations in the host response to
a ceitil]] pathogen are one of the most important
variables for the determination uf susceptibility and
severity of the disease, which is the result of envi-
ronmental effects against the background of genetic
factors. Thus, identification aí such factors, which
are somehow associated to a higher or lower suscep-
tibility, is of fundamental importance for the predic-
tion of development or establishmcnt of the disease.
The aim of chis study was to evaluate the possible as-
sociation of the SNPs at positions -238 and -308 of
the TNF-a and -819, -1082 and -2849 of the IL-10
genes among household conlacts of leprosy patients.

Two hundred and sixty seven household contacts
were enrolled in this study from which 67 became
patients and 200 remained as healthy contacts. The
results showed no statistic difference on the distribu-
tion of carriers and non-carriers of the -238A allele
among sick and healthy contacts. For the -308 posi-
tion, the number of carriers was significantly higher
among sick in comparison to healthy contacts (p <
0,01). Moreover, when analyzed through the clinicai
spectrum of leprosy, ali the -238A carriers developed
multibacillary (MB) forms of the disease whereas
73,3% of the -308A carriers developed lhe pau-
cibacillary (PB) fornis. Regarding the 1L-10 SNPs,

the allclic frequency of the -819T was significantly
higher in the healthy and -1082A in sick contacts (p
<0,01 for both). Analysis according to the clinica'
forms revealed an incrcascd frequency of the -819T
carriers in the PB forms when compared to the MB
(p < 0,01).

The present data suggest that SNPs of cytokine genes
cou'd be used to screen contacts of leprosy patients
as a prognostic marker of diseases susceptibi'ity and
severity

OM&BM 21
SITE OF ENTRY: AN IMPORTANT FACTOR IN
THE GROW'I'I -1 AND DISSEMINATION OF M.
leprae IN MICE.

Giyi J Ebenezer, Sheela Daniel, Shantha Arumugam
and Charles K. Joh.

Schlei)clin Leprosy Research and Training Center,
Karigiri, Vcllore District, Tami'nada, índia — 632106.

Sixty eight thymectimized and irradiated mice were
randomized and 36 inoculated int a-dermally in the
Ilank and 36 in the footpad. In each of there two
groups bar different concent ations of M. leprae in-
oculation were used namely 10' in 0.1 ml, lO in 0.1
ml, l0' in 0.1 ml and 10 4 in 0.1 ml. Mico were sacri-
ficed at lhe 6"' 8 1 ' 12 1 " and 15"' month and growth of
M. leprae at the site of 1noculation was estimated. In-
ternai organs were subjected to Nisto-patho1ogical
examinatioa.

The 10 -1 in (1.1 ml inoculum did not promote growth
in atice injected ia the Ilank bui growth was seen in
ali atice that were inoculated in the foot-pad. In ali
olhem groups there was growth of M. leprae but it
was quantitatively more in the foot-pad inoculated
animais than ia the flank inoculated ones. Further,
growth in the foot-pad inoculated coice was assoei-
ated with disseminated aí M. leprae to the interna'
organs while such dissemination was not seen in
liaak injecte(' atice.

We conclude that ia atice, entry of M. leprae through
a relatively cooler entry point (foot pad) allows bet-
ter growth ol' M. leprae locally, needs smaller doses
of inoculum to promote growth and allows dissemina-
tion aí the organista to the internai organs. The site of
entry of M. /eprae and the dose may have a role in de-
termining whether the person will be infected or not.

OM&BM 22
STUDIES ON NASAL TRANSMISSION BY M.
leprae SPECIFIC GENE AMPLIFICATION

H.B.Singh, V.M. Katoch, M. Natrajan, K. Katoch,
Raj Kamal, V_D. Sharma D.S. Chauhan, R. Das, K.
Srivastava and P. Capta
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Central JALMA Instituto for Leprosy (ICMIZ ), Taj

Ganj. Agra, índia

Nose lias heen considered as ',In important portal of
exit and entre in leprosy. Due to continucd high inci-
dence rates in leprosy, there is a great need to tlilder-
stand the sources and spread °F M. /e/)rolo'. This study
lias heen carried out to study the nasal positivity on
in leprosy cases by using M. lepiue specific PCR.
Nasal scrapings were collected from leprosy cases
acros the spectrunl. These were from untreated a s

well patients treated with standard MD I' for varying
duration. These scrapings were suspende(' in TE
huffer, decontalllinated and DNA was extracted hy a
physiochemical procedure already established at the
laboratory. Gene anlplification was carried out hy us-
ing a system targeting 36 kD gene (Hartskccrl et al

1 9)80). Anlplicons were analysed hy gel electrophore-
sis and sotitheru hlut hyhridii.ation. PCR positivity
was heen analysed in relation to type of disease and
duration of treatment. Positive results were observed
in a section of PB cases (classitied according to cur-
rent WHO criteria) and most of MB cases. This posi-
tivity persisted for varying periods after treatlllent.
The relevance of these findings will be discussed
keeping in view the potential application of this ap-
proach in studying the transllllssion of leprosy.

OM&BM 23
STUDIES ON STRAIN VARiATION BY M. le/)r(le
USING TTC REPEATS

V. M. Katoch, Maiiika Lavania, H.B. Sin`mh, M. Na-
traja!), K. Katoch, Raf Kainal, V.D. Sharilla, D.S.
Chauhan, R. Das, K. Srivastava and P. Gupta

Central JALMA Institute for Leprosy (iCMR), Taj
Ganj, Agra. india

There is a great need to develop molecular markers
for eliciting the strain variation ain(ng M. let)lv(' for
understanding the dynamics of transmission of lep-
rosy. This study lias been carried out to study the
strain variation in leprosy cases by using TTC repeats
as markers. Biopsies were collected from leprosy
cases across the spectrum. These hiopsies were ho-
mogenized and DNA was extracted by a physiochem-
ical procedure already established at the laboratory.
TTC regions were amplitied by using the primers
and procedere described hy Shin et. al, (2000). Am-
plicons were analysed hy gel eletrophoresis. The
polymorphism observed in the size of anlplicons lias
heen analysed in relation to geographical distrihutiou.
type of disease and possihle sources. The relevance of
there findings will be discussed in context of potential
application in the molecular epidenliology of leprosy.
Such techniques become very important due to per-
sistem high incidence rates seen in our populations.

OM&BM 24

SUI3CLINICAL TRANSMiSSION OF M. leto ae:
OCCURENCE OF NASAL PCR POS ITI V ITY
AND MUCOSA!. IMMUNiTY - ANALYSIS iN
SCHOOI, CHILDREN

Miss A.Fernando, Dr. R.S.iadhav, Miss V.S. Shinde,
Ravincira R. Kainhle, Mrs. S.P. Madhale, Dr. .I.R.
I , LO. I)r. V.K. Edward and Prof. W.C.S. Sumith ()11 he-
hallol MII i P-2 Study Group },

Stanley Brownc Research Liboratorics, iichardson
1cprosy Hospital, Miraj, Maharashtra-416410. Tel.
No ( )f f: 0233-211213 Fax: 0233-211708 E-mail:
sblabt1ill(a)vsn1.com  

Background: The transmission of is less
well understood. Infection from suh-clinicai sources
could play an important role than from active clini-
cally apparent cases. Most of the individuais in high
leprosy en(lelllic areas have initllunological evidence
to M. le n oe. I'hus the first exposure, probahly expo-
sure in childhood is important and also, is the related
mucosa' inl►llune response to characterize the im-
mune status of the individual.

Ain>I: 'I'o define the rlleatls hy which M. l('t)r(rc' is
trarlsinitted and the developmeilt of iinmilunity tu
school children in a population in which rllultidrug
therapy had heen used for libre than 10 years.

Materiais and Methods: 'hhree villages in South
Maharashtra, where leprosy is endenlic were selected.
These villages were comparable in size, socio-eco-
noinic status and prevalence of leprosy. The principal
methods employed in this study were the PCR to de-
tect sinal! quantities of M. lebrae DNA, and measure-
ment uf inucosal imnlunity by assay of salivary IgA.

Results: 633 school children (26% of the total popu-
lation) were analysed for the presence of M. /eprae
DNA and umticosa1 iillllltiility. Analysis of the data
show that the incidence of nasal PCR positivity
(PCR+) in school children and rest of the population
(ROP) is same (2.7%) whereas IgA positivity is 61%
and 70% respectively. PCR+ percentages in school
children and ROP in monsoons is 3% and 4% re-
spectively as compared to 1.6% (school children)
and 0.7% (ROP) in the sumnier 1íi(iliths. In the group
(5-9 years) the PCR+ percentage in household con-
tacts is higher (7.7%) than I 0-14 years group (1.3%).
A significam (lifference in PCR+ percentage is ob-
served in males (1.9%%) and females (3.7%%) in 5-9
years group.

Conclusion: Results suggest though there is no oh-
vious differences in between the groups, the expo-
sure and Iílicosal immunity to M. lel)rae is affected
by seasons and shows marked variation in inales and
females
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OM&BM 25
THE Mvroburleriunr lepra(' 1-ILP PROTEIN: A PU-
TATIVE ADHESIN THAT 13INDS MULTIPLE EX-
TRACELLULAR MATRIX COMPONENTS.

Lima C.S.1:2
 ., Marques, M.A.M.' , Santo, E.N. 2 ,

Brenaan, P.i.', and Pessolani, M.C.V. 2 .

'Dept. of Microbiology, Colorado State University,
Fort Collins. CO. U.S.A:

2 Leprosv labor:non ,. Oswaldo Cruz histilute,
FIOCRU'Z, Rio de Janeiro, Brazil; *These authors
contrihutcd equally to Chis work.

Reccnt reports have identilied a 21 kDa historie-like
protein (I Ilp) as a laminin-hinding protein of the Mv-
roburieriuur lepra(' cell wall (Shimoji et al, Proc.
Nati. Acad. Sei 90: 9857-9862, 1999: Marques et al,
Microbes & Infection 2: 1407-1417. 2000). The C-
terminal domain of Hlp falso known as ML-LBP2I )
contains Ala/Lys-rich repeated motifs, which are also
found in the heparin-binding hemaglutinin (HBHA),
a major adhesin of M. tuberculosis. These repeated
sequentes constitute the heparin-hinding site of
HBHA, suggesting that M. /e/miei-11p might also in-
teract with glycosaminoglycans (GAG). In Chis study,
we have further characterited the interaction of Hlp
with laminin-2 and olhei extracellular matrix compo-
nents. To map the functional binding sites of Hlp,
truncatecl recomhinant fragmenls corresponding to
the N-terminal (rl-Ilp-N) and the C-terminal (rHlp-C)
do nains of the protein were produced hy a PCR
cloning strategy. The capacity of recombinant 1-Ilp
and truncatecl proteins to intentei with extracellular
matrix components was investigated usine a solid
phase-based assay. In these assays, soluble laminin-1
and -2 were ahle to bind in a dose-depencent ma n ncr
to rHlp and rHlp-C. bus Horto rH1p-N. rH1p and
rH1p-C were also ahle to bind heparin and col1agen 1,
Ill and IV, boi nos libronectin. These observations
suggest that the Ala/Lys-rich sequentes present in
the C-terminal half of M. leprue Hl!) constitute the
binding sites to extracellular matrix proteins. The ca-
pacity of H1p to intentei with other extracellular ma-
trix components expands the potential role of HIp as
adhesin in mycobacterial pathogenesis. Currently, iu
nit ro adherence assays are under way to evaluate the
role of Hlp, collagen and GAG in the interaction of
M. leprae with Sehwann cells and epithelial cells.

This work was upported hy FAPERJ. WHO/TDR
and NIAII), NIH.

OM&BM 26
TI -IE USE OF POLYMERASE CHAIN REACTION
(PCR) IN LEPROSY RESEARCH AND CON-
TROL

Linda Oskarn, Evi Beukelaar and Julia Teerling

KIT Biomedical Research. Meibergdreef 39, 1105
AZ Antsterdam, The Netherlands

The PCR is a sensitive and specilic technique, that
allows the detection of minute amounts of DNA in a
maíter of hours. Sincc lhe developrcent ol' the firsl
PCR assa) , for the detection of Mv r7buaepirp u lep-
rre more lhan 10 yearl ago. the technique has heen
used on a whole range of samples, varyin ! from
biopse material and rose swahs from patients and
contacts to dust samples (roto the environment.

The PCR has beca used to investi gale a variety of
matters of clinicai and epidemiological importante.
We have now a better insight frito the spread of lep-
roso in the soeiety, because PCR marfe it possible to
show that the presence of lhe hacterium on the nasal
mucosa is widespread in the populntion. Also. PCR
and another amplification technique. NASBA. have
been used to monitor the presence of ?ui./eprue DNA
and RNA during and afiei lreaunau.

This presentation will give a critica) overview of the
possibilities. applications and achievements of
molecular amphlicalion techniques and the way in
which they have inlluenced and will inlluence lep-
rosy research and control.

OM&BM 27
THREE-COLOR^IMMUNOFLUORESCENT
STAINING TO IDENTIFY M. leprue WITHIN EN-
DOTHELIUM OF HUMAN PERIPI -IERAL NERVE.

Shi. Ling, McCormick, G. and Scollard. D.M. 

Laboratory Research Branch, Nacional Hansen's Dis-
case Programs at LSU, Baton Rouge, LA, 70803,
USA.

Studies in an animal model have suggested that M.
leprae enter peripheral nerves hy colonizing epineur-
ial blood vessels and lyntphatics, gaining access lo
the endoneurial compartment by passing through the
vascular endothelium. To evaluate this possibility in
hunuua lesions. where excision and dissection of ma-
jor nerve trunks is nos possible. we have developed a
method to assess enclothclial involvement of cuta-
neous nerves in skin biopsies.

Archived, paraflin-embedded skin biopsies from HD
patients were selectecl based 00 lepromatous elassili-
cation (LL or BL) and presence of at least one )age
cutancous verve. Schwann cells were identilied using
rahbit anti-S-100. biotin-goat anti-rabbit. anel strepta-
vidin-Alexa-Flour-350; bacilli were identilied using
guinea pig anti-■11. leprue and FITC-goat anti-guines

endothelium was identilied using rhodamine-
Uler europueu.c -1 (UEA-1). Examined under appro-
priate lilters, this allowed positive identification of
nerve (blue), M. Ieprae (green), and endothelium
(red). Images were captured by digital photography
and superimposed usine Adobe Photoshop software.



60A^ International Journal of Lepro.vy^ 2002

Preliiuinary results froin 5 biopsies indicate that the
endothelium is infected in 29% of hlood vessels as-
sociated with nerves, and 32% of hlood vessels not
associated with nerves. At this time, the sample is too
small for differential analysis ol infection of vessels
at dilierent leveis of the definis. The method appears
to offer a sensitive means of positive identification of
these and other structures that niay be involved in
vascular endothelial infection of nerves in HD.
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UNIQUE METABOLiC PROPERTIES OF Myco-
bac•terium leprae

K.  Prahhakaran, E.B. I-larris, B, Randhawa

G W I. Hansen's Disease Center

51 1 1 Hickory Ridge Boulevard, Baton Rouge, LA
70817, U.S.A.

The sequencing of the genomes of severa] microor-
ganisms, including Mycobacterirrrn leprae and My-
cobacteriurn tuberculosis has been reported in recent
years. M. tuberculosis contains a full complement of
genes needed for survival and independent growth.
On the other hand, M. leprae is deficient in genes
coding for many biosynthetic enzymes, that makes
the organism incapable of independent growth and
survival, contradicting the claim that M. leprae is a
competent bacterium. The finding explains the obli-
gate intracellular parasitism of the organism and fail-
ure of attempts for over a cen t ury to culture the bac-
terium in chemically defined media. In addition, M.
leprae was found to possess unique genes, not found
in M. tuberculosis. These genes code for enzymes
characteristic of the Hansen bacterium. We have dis-
covered a unique enzyme activity, o-diphenoloxi-
dase, in M. leprae. The enzyme is not present in M.
tuberculosis or any other mycobacteria, including M.
lepraemrrriunn recovered from infected mouse tis-
sues. It acts on phenolic substrates like 3,4-dihydrox-
yphenylalanine and related compounds, converting
them to quinones. No rational explanation has been
available for the unusual affinity of M. leprae for the
Schwann cells of peripheral nerves, and for the hypo-
pigmentation of skin lesions. Both Schwann cells,
and melanocytes of the skin contain tyrosine hydrox-
ylase that generates 3,4-d ihydroxyphenylalanine
(dopa), metabolized by the bacteria. Tyrosine hy-
droxylase occurs in the adrenal medulla that synthe-
sizes dopa, epinephrine and norepinephrine from ty-
rosine. We found that adrenal medulla is a preferred
site for early multiplication of M. leprae. In tubercu-
loid HD (Hansen's Disease) where the bacteria are
restricted to specific arcas of the skin, there is hypo-
pigmentation of skin lesions. Melanocytes continu-
ally generate trace amounts of dopa, which is con-
verted to melanin pigment. M. leprae diverts the
substrate for its own metabolism, which prevents
pigment formation. In melanocyte cultures, granules

of melanin can be observed. When we added live M.
leprae to such cultures, pigment production was sup-
pressed. In lepromatous conditiou where the hacteria
are distrihuted diffusely, only hypo-pugmented mot-
t l i ng results. The quinones generated by the hacteria
can undergo reversible oxidation-reduction, helping
in the utilization of other metabolites hy the hacilli.
Mycohacteria in general, can synthesize their own
ATP. M. leprae, On the other hand, possesses a inech-
anism for the active transport of ATP from the sur-
rounding niilieu. i - Lactaniase is a constitutive en-
zyme in mycohacteria, including M. tuberculosis.
But M. leprae unexposed to B-lactam antibiotics
showed no 13-lactamase; hacteria recovered from ex-
perirnentally infected armadillos treated with Bicillin
(penicillin G benzathine), to control secondary infec-
tions, contained active 13-lactamase. The enzyme ac-
tivity persisted when these hacteria were used as in-
oula to infect other armadillos, which received no
hicillin treatment suhsequently. Once the enzyme is
induced, it is not lost when the inducing agem is
withdrawn; the phenomenon is referred to as de-re-
pression. A potent 13-lactam-13-lactamase inhibitor
coiubination, UNASYN, was bactericidal to M. lep-
rae and M. tuberculosis, even resistant to other
drugs. The compound could serve as an effective al-
ternative drug for treating HD patients.
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USE OF PCR IN THE RAPID DIAGNOSIS OF RI-
FAMPiCIN RESISTANCE IN LEPROSY

Murdo Macdonald, Niraj Shrestha, Andrea Thomas,
Paul Roche, Nadine Honore and Stewart Cole.

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

As rifampicin is the major bactericidal drug used in
MDT therapy of leprosy, it is essential that resistance
trends be monitored. The established method of as-
sessing drug resistance, using culture in the mouse
footpad, has recently been augmented hy the devei-
opment of a rapid PCR detection method.

Aim: To test for defined mutations in the M. leprae
RNA polymerase â chain gene (rpoB), and to corre-
late these with drug resistance in the mouse footpad
system.

Methods: A novel PCR based technique was used to
examine bacteria obtained from skin biopsies from
MDT defau 1 ters or non-responders, and from sam-
ples which had previously been passaged in the
mouse footpad. M. leprae DNA was extracted from
these and a set of oligonucleotide probes immobi-
lized on a nylon membrane used to probe for muta-
tions associated with rifampicin resistance. The test
combined positive and negative controls and used
chemiluminesence for detection.
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Results: A number of samples were found to have the
ritampicin resistam genotype in lhe PCR assay. We will
present data on ali of these M. /aproe si aias genotyped
for rifantpicin resistance and tested at full (I Onig/kg)
and lialf(5itg/ke) doses in mause footpad cultores.

Conclusions: While the rapidity aí PC12 based meth-
ods is a major advantage over MFP, the validation aí
genotype methods of detecting chrug resistance in
leprosy is criticai for their wider use in nwnitoring
this important problem.
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VIABILITY OF M. leprne IN LEPROMATOUS PA-
TIENTS AFTER COMPLETION OF 12 MONTI IS
OF MULTI-DRUG TI-IERAPY.

Gigi J Ebenczer, `I'liomson Stieumaran, Shcela
Daniel, Geetha S. Rao, S. Aranthathi, P.S.S. Sunder
Rao, Charles K. Job

Schieffelin Leprosy Research and Training Center,
Kariziri, Veilore District. Tamil Nadu. India-632106

lhe Seventh WI-1O expert eonuniaec had recom-
mended shortening the duration of multi-drug ther-
apy (MDT) to 12munths from 24 months for nurlti-
bacillary (MB) patients. We carricd out a study to
determine whether viable bacilli can persist in lhe
body aí ireated M13 patients after 12 months of
MDT. 34 untreated lepromatous patients who had an

initial average bacterial index (B1) of 3+ or more
were enrolled in the study. At the end of 12 months
of MDT, skin hiopsies were obtained from a cite,
which displayed the maxinu m number of bacilli on
skin sntear exantination. An M.leprue concentrate
was prepared from each of the hiopsies and inocu-
lated into the footpads aí tive thymectomized and ir-
radiated (T900r) mice. The preparation of innocu-
lum, method of inoculation, harvestina and countine
aí M.Ieprae from the footpad tissue was done usin_g
the method described by Rees. Harvesting was done
at 6"' 9tlt and 12"' month. Skin histopathological ex-
amination was also done on 32 patients on cumple-
tion of 12 doses aí MDT. In nine (26%) ont the 34
biopsies M.leprae continue to exist in the footpads of
T900r mice. These nine patients had an initial aver-
age BI of 4+ or more at the time of starting MDT.
Histopathologicalfy, resolving grau tdomatous lesions
were found only in eleves (34%) of the 32 skin hiop-
sies at 12 months. Skin smears at the completion of
12 months aí MDT showed a fali aí one log 131 or
more in only 18 (56%) patients. This study demon-
strates that at the contplelion aí 12 doses of MDT, a
considerable proportion of MB patients with initiallr
high average 131, harbor baci1h. It is possible that
these are dcad bacilli. not yet absorbed by the tissue.
Long-term follow up of these patients will reveal
whether these bacilli are ative or not. It may be nec-
essary to maintain these atice for longer periods to
study the behavior aí persisting bacilli.

OPERATIONAL ASPECTS OF ELIMINATION

OOA1
ACTIVITIES OF THE TASK FORCE IN THE AC-
CELERATION OF THE ELIMINATION OF LEP-
ROSY IN BRAZIL

Vera Andrade — WHO

Tachara Maria Alves Moreira — Secretary aí Health
aí Rio de Janeiro State

Gerson Fernando Mendes Pereira — Ministry aí
Health

Marcos Virmond - Institute Lauro de Souza Lima

Gil Soares - PAHO

Artur Custódio de Souza — Movement for lhe reinte-
gration of leprosy affected persons (MORHAN)

The strategy to encourage municipal health secre-
taries to be committed to the elimination of leprosy,
by increasing coverage of MDT services, is a conjoint
initiative of the National Council of Municipal Health
Secretaries (CONASEMS) and WHO with support
from the Technical Area of Sanitary Dermatology of

the Ministty of Health, MORAHN and PARO. To es-
tablish such strategy CONASEMS has created in
1998 the Task Force forAccelerating the Elimination
aí Leprosy (GT/HANSEN/ CONASEMS), which
aim is to identify practical solutions at the local levei
within the available siructure and resources of the
basic heath system. At the methodological levei it is
stressed the need to strengthen the participation aí
various social and institutional partners, involving
mainly the municipal managers and the community.
At the political levei, alter including the issue ai
elimination in the agenda aí local managers, it was
created adeyuate condition to increase the coverage
for diagnosis and treatment aí leprosy with the addi-
tional ~come of a political profìt to the local
manger due to the success of eliminatiog leprosy
from his municipality. In august 2001 the project lias
covered 52% of the municipalities through lhe coun-
try (2898 municipalities in 14 situes), out of them
38% are priority municipalities for the MoH. mainly
in the north and northeast region. In Tocantins, Piaui
and Rio de Janeiro the process of decentralization is
in its stage of consolidation. To support the decon-
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