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foi low up activities, insul iicient smearing and staining
was seca in only 8% respectively 2% of the slides and
correlation of 131 values occured ia 93%.

We concilie that the experience in the Western re<_tion
of Nepal demonstrates the importance of tracing prob-
lents and providing practical training ia the arca of slit
skin smears in arder to improve the performance ia the
peripheral laboratories.

Green Pastures Hospital, RO. Box 28, Paklittra
33701, Nepal Phone : 00977-61-20342, 23099, 28162

Fax : 00977-61-20430
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ENDOTHELIAL CELL INFECTION IN THE
PATHOGENESIS OF LEPROMATOUS
NEURITIS

David M.Scollard, Gregoty MeConnick & Joe Mien
National Hansen's Disease Centre at LSU. USA

M. leprae is the only [meteria' pathogen that infects pe-
ri plieral nerves. often leaclimg to clefMnity and thus to
the stigina associated with leprosy. The mechanisins
responsible for localization (tf M.leprzte to peripheral
nerves and therelare responsible for initiating speci lie
'terve injury, have eludecl detailecl investigation dile to
the serious limitations ia the biopsy ai human periph-
eral nerves and the lack aí good animal 'nadeis.

Receai studicts have reveztleci that experimentally in-
fectecl armadillos deveio') a neuropathy which closely re-
sembles human lapromatous neuritis. Evidence from this
'nadei suggests that an early event ia the infection aí pe-
ripheral nerves by M. leprzie is the infection of enclothe-
lial edis of the epineurial blood vessels and lympliatics.

In arder to stucly the mechanisms of infection of en-
dothelial cells, we have examined lhe interaction be-
tween h ti Illan umbilical vemn endothelial cal !s ( HUVEC)
and M. leprae ia vita. HUVEC botim] and ingested
freshly obtained M. leprae and control BCG in a time
and concentration-depenciant lima lei'. Uptake increased
slowly, peaking ai 18-24 lir. lar M. leprae, and ai 12-18
hr for BCG. ()paina] uptake of M. leprzie retinires a ratio
aí bacilli: HUVEC of approximately 100:1. Assays us-
in't racliolabelled bacilli have revealed that uptake is
sliuhlly accelerated with heat killed ar aldehyde fixed

M. leprae. Ultrastructural and Coa kcal microscopic
studies have inclicated that some bacilli are internai-
izell som) ai ter binding to HUVEC. This suggests that
the delay in uptake is probably chie to low leveis aí
binding initially by mechanisms \\inch may be upreg-
ulated afiei' prolonged exposure to mycobacteria.

We propose that M.leprzte first colonize the surhice of
nerves, infecting lymphatic and vascular enclothelium.
Men extend inward along blood vessels imo lhe en-

doneurium. This is consistent with man), previous re-
ports of enclothelial cell infection in leprosy, but can-
trasts sharply with the classical view that the bacilli ini-
tially bind and catem Schwann cells, ascend within the
nerve, and explode otttward . The possibility that nerve
involvement by M.leprae begins with endothclial cells
offers new approaches to unclerstancling the pathogene-
sis of 'terve injury ia leprosy, viewing this as a dynamic
sequence aí adhesion. immunologic and inflammatory
processes involving enclothelium. The idenii lication aí
specilic mechanisms ia this pathway of infection may
a!'! em new opportunities for intervention to treat ar pre-
veni 'terve injury in ilns disease. and thus to preveni per-
manem nerve loss and subsecittent deformity.
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CAN DNA HOMOLOGY BE THE ABSOLUTE
YARDSTICK TO IDENTIFY M.LEPRAE?

Dr.A.N.Chakrabarly, DrSujataG.Dastidar DrA-S'en&
Calcutta University College of Medi-

cine, Calcutta

Before the nucleic acid characteristics of the leprosy
bacilli (LB) coei ld be aclequately understood, there was
a general belief that ali LB possibly belong to a sinete
2enetic type. and identilication of isolates of IA3 would
depend on their conforming to Mis type. SI adies on
DNA relatedness of L13 strains, however, revealecl a
wide diversity among different isolates. These genetic
diversities could be due to the leprosy bacillus being
prevalent for thousands aí years over widely separated
geographical regions hke Ilidia, China, Egypt, Africa,
Europe, as well as, the New World with chances of seg-
regzition and multi-centric evolution. These genotype
differences are similar to those existing amang the sal-
monellae, the plague bacilli, cholera vibrios and the tu-
herde bacilli: these clifferences in leprosy bacilli corre-
late well with distinct clinicai diseases Mese types ar
subtypes produce. These often have a geographical seg-
regation. In recent titiles, application of numerous taxo-
nomic parzuneters showed that the so called M.leprzte
forms a dense cluster of human pathogenic strains, yet
are clivisible inta numerous genetic subtypes, as evident
from the work of clifferent workers. These had thrown
new light on severai distinctly different biological types,
e.g. those with long/short generation time (slow/fast
growers) those with low ar Iii;._111 yields in vitro; slow ar
fast growers in the mouse footpads: multibacillary, clin-
icai LI. or TT types; lucio type. histoid type, alipecia
type, hyperbacillary single nodule type. pure nuritic
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type. ulcerating type and skin pustule type:
xanthenc/hypoxanthene utilising type. These distinct hitt
stable biotypes confino the wide genetic variability
within the cluster called leprosy bacillos which actually
comprises many heterogenous subtypes.

The clinica' diversities observed seem vcry distinct, sta-
hl(' and well demarcated geographically. Such distinct
clinicai diversities should he determine(' by and re-
Ilectecl in genetic diversities of the leprosy bacilli. Pre-
dietably. when I,B isolates from diverse soluces were
compareci to the Reference strains, marked differences
were found among different strains moreover, the dif-
ferem reference searas used by different workers, varie('
widely among themselves, disproving the earlier dogma
that all LB basically helong to a single genetie type. The
reference stratin(s), thus lost (heir value and purpose as
single yardstick(s) for identifying LB of different ungira
Another complicating problem was that the DNA hy-
bridisation intensities of 1.13 strains varied aecording to
the DNA region tested, and 'taci therefore caused much
confusion. which seemed

Continue(' on next page natural as thus lar only 50% of
the DNA domaras of the I,B had heen explored, leav-
ing remai nder as blind arcas.. Specifie probes of ade-
grane number are lacking,. which prove their 01 111 of
cliversity further. Tiras, the lack oi sufficient homology
among different LB is not surprising, as DNA-wise the
LB isolated fruto different !intuam/animal/0r geograph-
ical sources inay he greatly heterogenous. but sub-di-
visible into different types. Other basic tests will serve
as grad standard to identify LB.

Calcuttat University College of Medicine, P.O.Box
No. 6409. Caleutta - 7(X) 020 Phone : 0091-33-
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USE OF REVERSE TRANSCRIPTION
POINMERASE CHAIN REACT1ON (RT-PCR)
FOR THE DETECTION OF
MYCOBACTER1UM I,EPRAE IN THE SLIT
SKIN SMEARS OF LEPROSY PATIENTS

Jadhav R.S., Shinde V.S. Kamble R. R., Edward S. Ruo
.I.R. Etisvord VK. Richardson Leprosy Hospital. Mi-
raj. Matharaislura

Bacterial lndex from the slit skin smears is a com-
monly used parameter for the clinicai evaluation and
management of leprosy. lis relevanee for understand-
ing prognosis of patients on treatment lias been exten-
sively dehated, as it does not give a very elear idea of
the viability of the bacteria in patients under treatment.
As the treatment duraram in multibacillary (MB) cases
is recluced, it is important to know the bacteriological
status of the patient at the end 01 the (reatinent.

Reverse transcription polymerase chain reaction (RT-
PCR) was used to detect M.leprae in slit skin smear
samples of leprosy patients. For this we extracted
RNA using 'frizol reagem (Life Technologies, UK)
Imm the slit skin sulcar samples fruiu I 3 leprosy pa-
tients. The R NA preparation was used for lhe RT-PCR.
Mycobacteriuni leprae specific primers for the frag-
mem ()f I 6S rihosonial RNA gene were use/1 in Lhe
amplificaram ityon et al..1.Clin.Microbio. 1998,36(5),
1352-56). Samples from seven patients showed ampli-
fication by RT-PCR. Of these, two were new cases,
lora were suspected relapse cases and une was under
treatment. Other six patients whose smear samples did
not show any amplificaram by RT- PCR were ou MB-
multi drug therapy. The usefulness ()I' the technique
needs to he more extensively explore(' for studying vi-
ahility of. M.leprac, efficacy of treatment and presence
of other mycohacteria in the slit skin smear samples.

Stanley Browne Laboratories, Richardson Leprosy
Hospital, Mirai - 416 410, Sangli District. Maharasittra

Phone : 0091-233-211213
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SIMPLIFIED PCR DETECT1ON METHOD FOR
NASAL MYCOBACTERIUM LEPRAE

Jadhav R.S. Macdonald M on^of MILEP-2*
Richardson Leprosy Hospital, Mirai, Maharashtra

Aim : The purpose of this study was to determine the
accuracy and specilicity of the simplifred PCR inetitod
for the detection of nasal Mycobacterium leprae and its
suitability for application to a larger epidemiological
study of M.leprae transmission in rural India. We also
wished to confino that the nasal M.leprae was mit pre-
sem in nasal swabs from a non-endemic population.

Methods : DNA was extracted from nasal swahs and
analysed by PCR, and M.leprae specilic amplieons de-
tected by means of a novel peptide nucleic acid (PNA)-
ELISA method. The supply of laboratory consumables
and overall detection procedure were simplified and
standardized hy the use of PCR Ready to Go beads.

Results : Of the total 219 nasal swahs tested. 213 swabs
were collected from different individuais and six swabs
were spiked with NI.leprae DNA. The swabs were coded
and analysed blindly by PCR using two different sets of
primers (for pra and rlep) separately and subsequent
PNA ELISA and hlot. After decoding it was found that
ali the positive swabs had been spiked with M.leprae
DNA whereas ali other swabs were negative. No false
positive results were obtained. These results confino the
negativity of swabs from a non-endemic country.

Conclusion : The PNA EIÁSA and use of manufac-
tured PCR beads simpli fies the PCR detection of
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M.leprae to a point suitable for application in large
scale epidemiological studies.

*This work is funde(' hy the European Commission as
pai of the INCO-D(' programme and include partners
from the University of Aberdeen and University Cal-
lege of London in the ti K. the Royal Tropical Institute
in Amsterdain (The Netherlands), the Armatter Hansen
Research Institute in Ethiopia. the University of
Bergen in Norway and the Richardson Leprosy Hospi-
tal in Mirai (Ilidia).
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CONFIRMATION OE DIAGNOSIS IN
DIFFERENT FORMS OE LEPROSY BY PCR
AND GENE PROBES

V.M.tialoch,^K.Kwoch, ill.Natrajan,
Sharma, D.Singh. R. Das,^Chau/man d K.Srivas-
unw Central JALMA Institute For Leprosy. Agra

The development of PCR assays for detection ai M.lcp-
rae directly from clinicai specimens was expecte(' to pra-
vide a major help to improve the diagnostic capabilities.
Over the last 5-7 years our laboratory has used various
DNA as well as in-house standardizecl rRNA taretin2
PCl2 inethods as NAV I I as rRNA targeting probes is-or the
detection of M.leprae in the clinicai specimens (mainly
hiopsies). Various clinica' groups inclucled in these
ies are well estahlished clinicai forms, incletenninate as
well as suspicious cases. DNA as well as rRNA from the
biopsy specimens were extractecl by a physiochentical
proceclure adapte(' at the laboratory. Besides assessing
the hybriclization with rIZNA targeting probes, PCR as-
says using different gene targets were performed by es-
tablished systems. Analysis shows that RNA probes are
mainly relevant in MB cases (including low bacillated
specimens) as well as a section of PB specimens for
monitorino of treatment. On the olhem hand, different
l'CR assay-s were constantly 1.(mt)(1 to he Iltiefl11 in early
'Itypical forms with positivity ranging from 50-70% in
these specimens in difterent series ol. patients investi-
gated in the laboratory. The need to have PCR laborato-
ries (may be ai least in referral centres/institutes) needs to
be seriously considere(' for improving the cliagnostic ca-
pabilities in the new nmmllenmumn.

Central JALMA Instante For Leprosy, Tajganj. Agra -
282 001 Phone :0091-562-331751 - Extension 206
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APPLICATION FOR PCR ASSAYS TO
RELAPSED LEPROSY CASES

11.B.Singh, V.D..S'harma, K.Katoch, M.Naumnan,
A..Slzakyti, Arrima, D.Singh, R. Das, D.S.Chanhan,
K.Srirasiara S VIII.Katoch Central JALMA Institute
For Lepras)'. Agra

PCR technicittes have heen earlier reported to be corre-
lated with viahility in leprosy and other cliseases. We had
observe(' similar trenlis earlier. From our earlier studies
as well as some puhlished reports ia has been inferred
that PCR assays can be used to muniam- the progress of
leprosy cases under treatment and also relapsed cases.
However, as the disease prolile is constantly changing,
there is need to continue these studies using different
PCR methods. In this extended study, the biopsies from
clinically relapsed leprosy cases have been processed for
extraction ai nucleic acids. A DNA targeting !CR assays
described by Hartskeerl et al (36 kl)a) and Pattyn/Cox et
al (-DNA) have been used to investigate these speci-
mens. PCR procluct was analyse(' ou the agarose gels as
well as by southern hlot hybriclization. Positive amplili-
cal ion was observe(' in majority of the specimens which
helonged to paucibacillary spectrum. Ali the multibacil-
lary specimens were PCR positive by both the methods.
Better sensitivity with probe hybridization was observei'.
PCR method targeting 36 kl)a was l'ouncl to be more
sensitive than the rDNA targeting inethod ai Cox/ Pattyn
et al. Overall. both the PCR techniques appear to he use-
fiii! for investigating the relapsed leprosy cases currently
coming to clinics.

Central .1ALMA Institute For Leprosy. Tajganj. Agra -
282 001 Phone : 0091-562-331751 - Extension 206

Fax : 0091-562-331755

Email : useng@nde.vsnl.net.in
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DELAYS IN PRESENTATION FOR
TREATMENT IN LEPROSY

Donald Benjamin, The Leprosy Mission Hospital.
AI lahabad

Objectives:^prevent disability amongst those af-
fected by Leprosy and encouraging thein for early pre-
sentation and treatment.

Design : Prospective Observational study. 30 new
cases were interviewed, assessment done clinically
and bacteriological. The data included demographics.
first symptom and individual patients first action be-
havior, etc.

Fax : 0091-562-331755
^ Setting : Out patients Department, The Leprosy Mis-

sion Hospital, Naini, AI laliabad
Einail : useng@nde.vsnl.net.in^

Participants : Out patients visite(' to Hospital first time.
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