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Mi 16
PIGMENT PRODUCTION BY M.LEPRAE IN
VIVO AND IN virmo CUIXURES

1)1..1'.13anedee, 1)1:S11.1(11(i G Dast ithil; R.Roy &
1)r.A.N.Cluikrabti .v Department 01 Helminthology,
School 01 Tropical Medicine, Ciliciam

l'axonomically, Mycobacterium leprae is a member of.
Mycobacterium-Nocardia grou!) of. the actinomycetes.
Odiei- relatei! groups are Aurantiaca, Gordona anil
Rhodecoccus. Almost ali the inembers oí Mese ;._Iroups
produee a variety of piginents : °range, pink, white,

lavender, salilion, red brown. brick-red, cream
iiiil other colours of piginents. These pigments, ()r-
ange, yellow, bulf-pink, tan, buff, chalky, malt. vel-
vety, purple, grey, white, brown, pink, red can be
found with or without 02 on exposure to light. The
Moinem metabolism of these mycobacteria or nocarclia
could be !test studied 011 solid media but ais() to a
lesser extent in liquid media. ()11 protein rich media,
melanoid, a tyrosine-based pigment is known to form.
There has been very little information on pigment pro-
duction by M.leprae. Preliminary reports show that
Mieprae harvested from lepromatous armadillo I ivers
showed a deep brown piginent.

Vaccine preparation with such M.leprae harvest was
considered unaccept,ible and unethical. I lowever, it
was !ater realised that the iron-protein produced by
M.leprae was responsible for this chromogenic effect.
Our stuilies on the in vitro enloires of M.leprae on
gelatin 'Minutai ligar and silicon mini mal agar media
showed that in the former ineclium. pigmentation
started with creamish colouration, changed to lioht
brown 011 prolonged aging. On silicon !Minutai
medium, which hacl a ulossy background. the pigment
linally turned to pink-brown. M.lepraemurium in Fe-
supplemented media, cleveloped pigments of light
brown colour a! ter 3 weeks which changed to deep
brown within 6 weeks and by 3 months to blackish
brown or snuff colou.

The pigment production seems to be both of diatinos-
tic and toxicological importance.

Department of Helmintholiwy, School of Tropical
Medicine. Calcutta - 700 073 Phone : 0091-33-
4734044

Fax : 0091-33-4734266

Emiti! : dastidar@cal2.vsnl.net.in
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ANTIBIOTIC-LIKE SUBSTANCES PRESENT
IN THE SERÁ OF LEPROSY PATIENTS

Dr.A.N.Cliakrabarty, Dr.Stkjata G.Dastidar,
K.Ganguly & Dr.P.Gupta Calcutta University
Co! lege of Medicine, Calcutta

Many actinomycetes, particularly those belonging to
streptomycetes are versatile producers of different an-
tibiotics and related class of molecules, the bacteriocins
or nocardiocins from nocarcliite)• klowever. there are
hardly any report of antibiotic production by leprosy
bacilli: 1h is is possibly because of difficulties of grow-
ing the cultues itt vitro and demonstrating iis antibiotic
activity by usual methods. This is, however, a widely
but unexpiained observation that cases of lepromatous
leprosy with inutilation anil open/exposed wounds. sel-
dom get tetanus or other infections: this suggests that
the patients lepra baci mass possibly offers a sub-
stantial protection clue to antibiotic or suei] substances
produced by it endogenously. Using a screening test
based on dilutions highly baccilliferous LI. patients
Sera, it Wati found that only some sera but not all,
caused inhibition of severa! inambers of a battery of
sensitive test strains, e.g. B.pumilus, B.sphaericus,
B.Inegateritint. B.cereus. S.itureus, E.coli, Cl.tetani.
Cl.perfringens proteus and Pseuclomonas spp. On in-
vestigation, it was found that Ll_ cases which a!-
ready received some cheinotherapy fitiled to show any
inhibitory effects ou Mese strains, while mos( of those
LL seta of itatients without any chemotherapy showed
remarkable inhibitory effects.

We hypothesised that production of antibiotics by the
1.0 in the LL cases stopped as a residi oí the bacterio-
static/bactericidal effects of these drutzs ou the leprosy
bacilli eireulating in the bloocl and tissues. We wantecl to
duplicate the inhibitory power of the serunt of I_L cases.
For this purpose, severa! LL isolates available as CAN
baeteria were cultivitted in the GM inellium fortilied
with 2uanine, hypoximthene with optimitin mi-
croiterophillc conclition, incubating at 28 "C for various
lenuths of time and collecting the culture fluid ai
able intervals and looking for inhibitory effects by disc
diffusion tests. The results showecl a remarkable corre-
spondence between the SCS11111 and Culture 11uid tests.

Calcutta University College of Medicine, P.O.Box
No.I 6409, Calcutta - 700 020 Phone : 0091-33-
223204!, 2232084, 378486

Fax : 0091-33-2486604

Einitil : madhabi@giase 101 .vsnl.net.in
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A PURE CULTURE LEPROSY VACC1NE

Dr.A.N.C'hakrabarty & DrSujata G.Daslidar Calcutta
University College of Medicine, Ciliciam

The basic problems of leprosy immunity in lepromatous
and non-tuberculoid cases are defecas in cell mediated
iminunity. a proluessive hyperbacillimoca, a harniftil
persistem inumme complex state, a macrophage cratiti-
100111 reilecting a surrender of the host to the lemosy
bacillus, and massive bacillary invasion of almost all tis-
sue/organs. In theory anil practice, experimental evi-
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dences silo() that immunological unresponsiveness or
anergy 1 1.1. cases to leprosy hacillary antigens can he
partly/wholly changed to a p051115e response hy expo-
Mire to various pernititations and combinations xvith
13('G, leprosy bacillus, other mycohacteria, and modu-
lated hy immunoboosters; some surti responses may al-
hliliso be long lasting. As a result. the inimunological

rellecte(1 hy lepromin anergy. i1111111111C complex
ilormation. macrophage granuloma formation. tias' he
correctetIsubstanually; lirstly, hy reducing the haeterial
load by appropriale chemotherapy(s): in the next stage,
various combination inummotherapy ss II help achieving
lepromin com ermo(' til the cases hy reei-Lining lhe ap-
propriate subsets of the T-cells. An iiivitro grown
cultue of the leprosy hacilius identilied as ('.AN hacteria
will he a most suitable in).!redient^ali combination vac-
cines. ()lir studies show that liese n Stlro cultures have
same microbiological. molecular biological identny. and
iminunological speciticity as that of the leprosy bacillus
(Acta Lepr. 1999 (11 1115 - 1121. Selective cheinother-
apy is a very suitable adjunct to vaccinotherapy base(' on
in \Mo sensitivity tests.

Calcutta University College of Medicine. P.O.Box
No, 16409, Calculta - 700 1120 Phone : 009 1 - 33 -

223204 I. 2232054, 375456

Fax : 016)1 -33-2486604

EtttiiI : inallhabi1q'giasc10 I .vsni.net.in
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MYCOBACITRIA ANIL) NI.LEPRAE : SOME
UNSOINED CURIOUS PROBLENIS

Dr.Sajala (;.Dastidar, DrA.N.Chakrabarly,^A.K.
Chandm.^Sri B.Pal Ms.K.Gangul.\-

Jadavpur University, Calcutta

Two curious unexplained characteristics^growth of
inycobacteria. including that of M.leprae are (i ) Un-
usually varied growth rates : rapici, slow. very slow,
non - growers. This is not known for any other group
of hacteria. ( The traditional anti-hiotics. strepto-
inycin. kanainycin. chloramplienicol. tetracyclines.
penicillins, etc, are ineffective compared with Su-
DDS, EMB. PZA, PAS, INH, ETH. CF-7. THA,
MINOCYCEINE. QUINOLONES, RIFAMPICIN,
etc. which are now known as non-antibiotics .

This prelerennal drug-susceptihility appears to he the
residi of this group belonging to the actinomycetes and
servil)," as biochemical kaciones o( numerous
olics 1;avinr natural immunity against these antibi-
otics. II follows, therefore. that searches for antimy-
cohacterials among non-antibiotics may he rewarding.
This pari we have descri hed in a companion paper.

As regardstinding an answer to the problem^highly
variahle growth rate and speed of. growth, We have
lound that the mycohacteria. including M.leprae he-

long to two nutritional pules. i.e., either these are
cheinoatitotrophs (requiring simple C' and N sources)
or heterotrophs (requiring complex (' and N sources).
or admixtures 01 (hese 2 characteristics in ilitlerent
proportion, giving rise in ellect rapai growth (het-
eroirophic), and non-growers tcheinoautotrophic):
sio)) and very slow growers nus these characteristics
in varie(' proporti(1ns.

()tir hypothesis, if [rue. could be proved in pract ice by
(levising a hiphasie inedium : comprising hei-
erotrophic bottoin layt_sr (1„1M, without inalachite
green. the toxic Ilye) ovellaid with a 2-ini layer of
71110 metiam] Illasically a heinoautotrophic medium)

itli the tetra/01min dye at a ii11:11C011CCIIIM11011 l/i 200
ing/nil. II clinicai materiais were used for culiivation,
a combina( ion of. chloramplienicol (50 ing/I.
polyinyxin 25 nig/ I carhenicillin 15 ing/1 elimi-
nated ali contaminants. Fungi were avoide(I1)y using
actidione O 2 tugi/ 1. We hal' a large iniscellaneous
bag of mycobacteria including MAS and

M.leprae. (;rowth evident (roi]] appearance colonies
and tetra/ohm» reduction within 45 hours gave clear
cut results on the merits til the hiphasic inedium which
lias a sound theoretical basis. We had presente(' pre-
liminary results ai Antwerp and Madrid recently. We
present details in this ('ongress. on the usei tilness and
possil)ilities of this inedium as a rapid eu Itivation and
susceptibility testing tool.

1)ivision of Microbiology,l)epariment ti Pharmaceu-
tical .1(.:11nology. Jadavritir Universit Calcutta - 700
032.

Phone : 0091-33-4734044 Fax : 0091-33-4734266
Email : dastidar(wcal2.vsnInet.in
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EVAIXA'FION OF LEPROSN LESIONS IIN
SKIN SNIEAR CYTOLOGN" IN CONIPARISON
TO HISTOMTHOLOGY

Dr.Surabhi Dayal, DrV.K.Jain. DETS.Jamval d.: Dr
\andana Jam

Rotina:. Haryana

Skin sinears of 25 clinically suspected cases of leprosy
were evaluated c■tologically tine needle aspiration
cytology done In 13 patients with raised or nodular le-
sions and sun skin sulcar done in i 2 patients with Ilat
lesions. Cytolo2ical subciassilication 55 as done 'ieross
Ridley-Jopling spectrum by reading May-Grunwald-
Giemsa stained sinears in conjuction with Ziehl-
Neelsen stained smears. The results were 'ater com-
pare(' with histopathological interpretation ot. skin
hiopsy taken from same site.

Skin sulcar interpretation was conclusive in 18 (724 )
patients and these were placed in Ritiley-Jopling cias-
sitication. Ou comparison with skin hiopsy results:
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complete cytohistological correlation was seco in
16(64%) and this comprised of 7 cases of Tuherculoid
group (2 TT, 5 BT), one of 131,011(18 ol 1. group. Cy-
tohistological concordance was 00(Á in Polar leprosy.

Skin smear cytology, being a simple. relatively non
traumatic, cosi and labuto- ellective technique with a
high degree of histopathological correlation is recom-
mended for routine use in diagnosis and follow-up of
leprosy cases.

18 Vikas Nagar, Roloak - 124 001. Haryana Phone
0091- 1262-41973
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NERVE TRUNK DESTRUCTION IN LEPROSY
- A NIORPHOLOGICAL STUDY

K. V Desikan Leprosy Histopatholgy Centre. Seva-
gram, Maharashtra

The impact of leprosy is 00 nerves. The peripheral
nerve trunks are the ()nes that generally get affected
and dania;_.led. While their involvement is detecte('
clioically by thickening and tendemess with resultam
loss of function. it is clifficult to assess the histo-patho-
lorical changes in [hem. This is becztuse these nerve
trunks cannot be subjected to biopsy. However, it was
possible to gel 25 biopsy specimens from specially se-
lected cases in a stucly cif nerve gralting. The histolog-
ical linclings in °lese specimens are reported.

The proximal and distai ends of. the specimen were
marked \\bile taking out the specimens ai biopsy. A
comparative assessment of qualitative and quantitative
changes of the two ends was thus possible.

With the exception of 3 specimens, ali the rest shared
ao epithelioid eell granuloma indicatill2 the cases to be
TT or BT types of leprosy. As charajteristic of these
types, man) of the funicles vvere totally or partially de-
stroyed, while a few remained intact. In 8 specimens,
there was almost total clestruction of the nerve with
hyalinization or fibrosis. The clestruction was more
marked ai the clistal end than ai the proxi mal end.

Cellular intiltration varied consicierably. lo some there
was total librosis with minimal cellular intiltration,
while in others there was varying degree of
tory exuclate. The presentation is porei) 011 morpho-
logical findings.

Leprosy Histopathology Centre. MG lostitute of Med-
ical Sciences, Sevagram - 442 102. District Wardha.

Maharashtra

Phone : 0091-7152-84341, 841(17

Fax : 0091-7152-84323
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sTumEs ON QUANTITATIVE
RELATIONSHIPAMONG NORMAL MOUSE
PAI), PCR AND ATP BIOLUNIINESCENCE
METHODS

11.13.Singh,^M.Nalarajan,
V.I).Sharma^V.M.Kwoch Central JALMA Institute
For Leprosy, Agra

Various techniques have beco used for monitoring of
treatIllelll io leprosy. These include commonly used
method mouse foot pad (M1'1') as well as (ober tech-

nhillles like PC12 and ATP bioluminescence. In um- ear-
lier study we reporte(' ou the overall qualitative rela-
tionship between these methods. While there was
general correlation in the trends, there were differences
in the actual positives reporte(' by these methods. h
would be thus important to understand quantitative re-
lationship among these methods. In the analysis being
reported in the present study, ao eflbrt has been made
to understanel quantiative relationship among Mese
methods in 131/1 .L cases being treated with different
therapeutic regimens. Biopsies were conecte(' at vari-
ous of treatment and were processei! for via-
bilitv assessment by NIFP (Sheparcl et ai). PCR
(Williams et al and Hartskeerl et ai) and ATP by ( Ka-
to(i] et ai) by techniqes already established at this in-
stitute. Biopsies were initally divided into Isco parts-
une pari was processe(' for mouse foot pad whereas the
other part was processe(' for assessment 01 ATP levels
as well as PCl2 positivity by either of. two inethods.
ATP leve Is were measured as pg/ million acid-fast
bacilli. Comparison of the residis 01 Mese three tech-
fiques suggest that there is overall relationship be-
tween these methods when the ATP levels are in higher
ranoe. 1-lowever. the relationship between the ATP vs
I'Cã or ATP vs MIT is not straight in the Iower ranges.
The clinicai signilicance oU these li id i ogs needs to be
debateII.

Central JALMA lostitute For Leprosy, Tajganj. Agra -
282 001 Phone : 009 1-562-33175 1 - extension 239

Fax :0091-562-331755

Finai' : usengCPnde.vsnl.net.in
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FALL IN THE BACTERIOLOGICAL INDEX IN
LEPROSY SKIN SMEAR

Durgesh Kamar Lal The Leprosy Mission Hospital.
Allahabad

Objectives : To observe trend in fall o{ B.I. in bacteri-
ological positive cases, registered in the Leprosy Mis-
sion Hospital, Naini.

Design : Retrospective study, reference from indi-
vidual case charts. 100 cases of the year 1997 were fol-
lowed o l OH the date release(' from treatment.
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Setting The Leprosy Mission Hospital. Naini. Alla-
habad

Participants : M.B. cases registered in 1997 and were
released from treatment before March 20(X)

Main Outcome Measures : Percentage of cases, which
will show a standardised tal l of Bacteriological Index

Results : 15% had a B. I. fali of 0.31. 20% had a B. I.
fali of 0.61, 42% had a B. I. fali of 1.01, 12% had a B.
• ali of 2.3 1, and 3% had a B. 1. fali of 1.64, at the

time of release ftimi tremulem.

Conclusion : 42% cases which had a B. I. fali aí 1.01
per year. proves by this study that the average fali in B.
1. is 1.01 per year.

The Leprosy Mission Hospital. Naini, Allahabad
Phone : 0091-532-697267

Fax :0091-532-697262

Email : thimaini@nde.vsnl.net.in

for BIG in skin biopsies with v,,iue ranging from 1+10
4+. In comparison, in 12 patients of LL group. li were
positive for both skin smears and for BIG.

The difference beivNieen BI of skin sitiem and BIG in
the present study was observed to be 1+ in 18 patients,
2+103+ dilference in 8 each, 4+ difference in 6 and 5+
difference in 1 patient.

This study identilied 8 patients with less than 5 lesions,
who revealed AFI3 with BIG ranging from I+ to 4+ on
skin histology. 4 of them revealed BL on histology
with a BI rzinging from 3+ to 4+. This study raises the
issue whether BI of granulam.' is a better indicator of
the bacterial load and a tate indicator of multibacillary
or panei bac illary stat ris.

Lepra India. Blue Peter Research Centre, Cherlapally,
Hyderabad - 501 301 Phone : 0091-04-7264547

Fax : 0091-40-7262571

Email :^I .vsnl.net.in
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COMPARATIVE STUDY OF 131 OF SKIN
SMEARS AND BACTERIAL INDEX OF
GRANULOMA (MG) IN LEPROSY

Narasinilia Rao P*, Srinivas D •uneetha #
1Áikshmi 1:S.S. *

* Osmania Medical College & Hospital. Hyderabad

# Lepra India, Hyderabad

For the purposes of therapy, leprosy patients are
grouped into Paucibacillary & Multibacillary leprosy
based on clinicai & bacteriological criteria. skin
smear positive patients irrespective of their classifica-
tion are grouped as MB leprosy, skin smears were con-
sidered as the final arbiter. More recently, in view of
the general poor quality of skin smears there has been
a de-emphasis on skin smears. Although histopathol-
ogy reniains as a standard diagnostic boi in the diag-
nosis ai leprosy, it has no assigned role in treatment of
leprosy.

The aim of the present study was to compare the bac-
terial load in the skin biopsy (expressed as BI of gran-
uloma - BIG) to the BI of slit skin smears and to look
for any predietable patterns and their probable value as
a parameter in therapy of leprosy. This study was con-
ducted in the Department of Dermatology of Osmania
Medical College, Hyderabad. Incha between January
& December, 1998.

108 patients (males 80; females 28) were included in
the study. The clinicai classes were TT-I; BT-61; BL-
24; LL-12 and Ind. Leprosy-4. Skin smears were posi-
tive in 23 out of 108 patients (21.3%), whereas 42
biopsies were positive for bacilli (38.8%). Out of the
61 patients clinically classified as BT, only one patient
was positive in skin smear, whereas 10 were positive

Mi 296
EXPERIENCES WITH QUALITY CONTROL
OF SLIT SKIN SMEARS IN WEST NEPAL

Ilari K.Chhetri, Sabitu' Tiwari^Jukka PKinuatila
Green Pastures Hospital, Pokhara, Nepal

Green Pastures Hospital in Pokhara. Nepal lias been
functioning as a tertiary leprosy referral centre Kir over
20 years. After the integration of leprosy control pro-
grammes irito the general health system of Nepal in
1987, the laboratory of Green Pastures Hospital was
appointed with the task to sei up a qual ity control net-
work for slit skin smears within the Western region of
Nepal for basic health service labaratories.

A survey was done by sending out ali required materi-
ais such as slides and reagents to the peripheral labora-
tories through the quality control network in the West-
ern region of Nepal. The basic health service
laboratories were requested to send back 10% of their
positive and negative slides for quality control. How-
ever, 52 slides were received during this survey. Ali
slides were rechecked, comments on the quality were
made and send back to the peripheral laboratories.
Praetical training and quality checkups were organize/1
accordingly.

The following results were seen during the tirst survey.
Regarding the quality of smearing,

30.7% of the slit skin smear slides were found to be
spoiled with blood and did rol have sufticient tissue
material. Staining was not done adequately in 26.9%
of the slides showing no sufficient decolounzation and
also precipitation of carbol fuchsin. The bacteriologi-
cal index (BI) of the positive slides correlated with the
grading of the surveyors in only 22% cases. Positive
slides reported as negative were found in 15.4%. Atter
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up activities, tisili licieni smearing and staining
was seca ia only 8% respectively 2% of the slides and
correlation of BI values occured ia 93%.

We conelude that the experience in lhe Western region
of Nepal demonstrates the importance of tracing prob-
lents and providing practical training in the arca of slit
skin sinears ia order to improve the perlOrmance ia the
peripheral labor atories.

Green Mistures Hospital, RO. Box 28, Pokhara -
3370 I , Nepal Phone : 00977-61-20342, 23099, 28162

Fax : 00977-61-20430

Email : gph@inforg.np

doneuritun. This is consistent many previous re-
ports of endothe hal cell infection ia leprosy, bui con-
trasts sharply with the classical view that the bacilli ini-
tially bind and (miei- Schwann cells, ascend within the
nerve, and explode outward . The possibility that [terve
involvement by M.leprae begins with endothelial cells
offers teu approaches to understanding the pathogene-
sis of 'terve injury in leprosy. viewing this as a dynamic
sequence of adhesion, immunologic and inflammatory
processes involving endothel Min. The identilication of
specilic mechanisins ia this pathway of inlection may
offer new opportunities for intervention to treat or p'-
vent nerve injury ia this disease, and thus to prevent per-
manem nerve loss and subsequent delOrmity.

Department (4' Pathology, Laboratory Research
13 t alle h, National liansen's Disease Centre ai 1,SL),

Mi 381^Baton Rouge, LA, 70894, USA

ENDOTHELIAL CELL INFECTION IN THE
PATHOGENESIS 01+ LEPROMATOUS
NEURITIS

David M.Scollard, Gregmy McCormick & Joe Allen
National Hansen's Disease Centre ai LSU, USA

M. leprae is the only bacterial pathogen that infects pe-
ripheral nerves. ()Reit leacling to clehunity and thus to
the sti gim( associated with leprosy. The mechanisms
responsible for local i tal ¡ali Of M.leprae to peripheral
nerves and therefore responsible for initiating speci lie
'terve in.jury, have chuleei detailecl investigai ion chie to
the serious I i mitations ia the biopsy periph-
eral nerves and the lack of goocl animal mudeis.

Receai stutlies have revealed that experimemallv in-
lected armadillos develop a nettropathy which dosei), re-
sembles human lapromatous neuritis. Evidence from this
mode' suggests that an early event in the infection of pe-
ripheral 'ferves by M. leprae is the intection of entlothe-
lial cens of the epineurial blood vessels and lyinphatics.

In order to study the mechanisms aí infection of en-
dothelial cells. we have examined the interaction be-
tween human umbilical vem n endothelial calls (11UVEC)
and M. leprae ia vitro. HUVEC bound and ingested
freshly obtainecl M. leprzie and control BCG in a time
and concentration-depentiant manner. Uptake increased
slowly, peaking ai 18-24 hr. fOr M. leprae, and at 12-18
lir for BCG. Optimal uptake of M. leprae requ ires a rufio
01' bacilli: HUVEC of approximately 100:1. Assays
iuig radiolabelled bacilli have revealed that uptake is
sli,(jhtly accelerated with heat killed or aldehyde fixed

M. leprae. Ultrastructural and confocal microscopic
studies have indicated that some bacilli are internai-
ized soon after bincling to 11 UVEC. This suggests that
the delay ia uptake is probably doe to low leveis of
binding initially by mechanisms which may be upreg-
ulated al•ter prolonged exposure to mycobacteria.

We propose that Mleprae first colonize t hc tillflaCC of
nerves, infecting lymphatic and vascular endothelium,
then extend inward :dung blood vessels iato the en-

Phone : 001-225-3465769

Fax :001-225-345786

Emai 1 : dscolll isu.edu
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CAN DNA HOMOLOGY BE THE ARSOLUTE
VARDSTICK TO IDENTIFY M.LEPRA E?

Dr.A.N.Chakrabarly, Dr.,S'ujataG.Dastidal: DEA.Sen&
DrIll.Ganyuli, Calcinai University College aí Medi-
cine, Calcutta

Bcfore the nucleic acid characteristics of the leprosy
bacilli 11.13) could be adequately understood, there was
a general beijei that all LB possibly belong to a single
genetic type. and identification of isolates of LB would
depend on their conforming to this type. Stuclies on
DNA relatedness of LI3 strains. however. revealed a
wide diversity among (liderem isolates. These genetic
diversities could be clue to the leprosy bacillus being
prevalent for thousands aí years over widely separatecl
geographical regi(uns like Inda, China, Egypt, Africa.
Europe, as well as, the New World with chances of seg-
regation and muld-centric evolution. These genotype
differences are similar to Mose existing among the sal-
monellae, the plague bacilli, cholera vibrios and the tu-
bercle bacilli: Mese differences in leprosy bacilli corre-
late well with distinct clinicai tliseases these types ar
subtypes produce. These often have a geographical seg-
regation. In recent times, application of numerous taxo-
nomic parameters showed that the so callecl M.leprae
forms a densc cluster of human pathogenic strains, yet
are divisible into numerous genetic subtypes, as evident
from the work ()I' different workers. These had thrown
new light on several dist inctly different biological types,
e.g. those with long/short generation time (slow/fast
growers) those with low ar high yields ia vitro; slow ar
fast growers in the mouse footpads; multibacillary, clin-
icai 1_1_ ar TI' types; lucio type. histoid type, alopecia
type, hyperbacillary single nada le type, pure nuritic
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