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Seven counties of Wuzhou prefecture with « population of 3 672 300 and an arca of 20 113 97
kilometers in the East Guangni Autonomous Region where leprosy was medium endemic were
selected for investigation One thousand two hundred and eight three leprosy patients have been
detected in 788 of 16 756 villages Every five years from 1956 through 1955 was considered us an
endemic penod for observation. The method consist in lincar correlation analysis and muluple
regression coetlicient test using average incidence of cach penod (AIP) as independent vanable,
unknown-cause incidence (UCI) X, incidence by extra-fumihal infection (IEFT) and incidence by
fasmlial infection (1F1) as dependent variables. The results showed that as regards the average penod
incidence (API), there 15 a significant correlation between UCL, [EF and [F1, a very sigmilicant
dependence relation between UCH and no lincar regression correlation between IEFT and [F1
indicating a potential change from coexistence of incidence by imegular UCH and incidence by extra-
familial and fumihal clustered infection 1o clustered incidence by extra-famibal and familial
infecuon. It also demonstrated that inimate and repeated contacts with patients sull remain as a nsk

factor of familial incidence and of extra-familial incidence as well.

% Occurrence of clinical leprosy by an unidentified source of infection

EP63

LEPROSY IN ASTRAKHAN REGION OF RUSSIA
A.AJuscenko, V.V.Duiko, M.P.Parshin
Leprosy Research Institute, Astrakhan, Russia

Astrakhan region located in the delta of Volga-river to the north of
Caspian Sca was and remains the most active focus of leprosy in
Russia. With 0,7% population living in Astrakhan region here 40 to
70% of leprosy ¢ detected in Russia were registered. This fact may
be partly explained by ar t centuries-old close economical ties with
the countries of South-East and Middle Asia and Near East (the Great
Silk Way). In total during the period from 1923 (beginning of State
Program of Leprosy Control in the USSR) to 1998 about 2800 leprosy
cases were registered on the territory of’ Astrakhan region, more than
90% of them falling on 1923-1962, or by decades:

578 cases - in 1923-1932; 234 -in 1963-1972;

552-in1933-1942; 40 - in 1973-1982;

644 - in 1943-1952; 22-in 1983-1992,

610 - in 1953-1962;
and only 8 new cases in 1993-1998. Regular and significant decrease in
leprosy incidence, beginning since the 70th years, was achieved through
active case-finding and coverage of all the patients with multi-drug
therapy (MDT) implemented in the USSR in 1965-1970, regular
surveys of lcprosy contacts, implementation of preventive
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chemotherapy, special measures of financial support for leprosy patients
and their families, risc in hygienic and sanitary standards. Among
leprosy cases detected in the last 25 years women prevail (55%), more
than 50% of leprosy cases are over 60 years old and there no children
under 14 years old. Duration of incubation period in 75% of all these
cases exceeds 10 years. Data Bank on ex leprosy cases is on record
since 1923. A retrospective analysis of distribution and activity of
leprosy toci is being carried out.

EP64

LEPROSY IN KARAKALPAKSTAN.
PROSPECTS FOR ITS ERADICATION

T.B.Eschanov, N.A.Vdovina, M.LIbraimov

Rescarch Institute of Experimental & Clinical Medicine, Nukus,
Karakalpakstan

For Karakalpakstan leprosy is an ancient heritage, but regular ¢fforts
towards leprosy control were initiated since 1933 after national health
protection and leprosy service had been organized. To intensify
antileprosy activity in 1962 Karakalpak Leprosy Control Branch of
Uzbek Institute for Study of Dermatovenerology was opened and two
outpatient clinics and six leprosy units were organized. Since 1957
active case-finding through regular sample and mass surveys with
annual coverage of up to 100 000 inhabitants were carried out,
identified foci of leprosy were put under surveillance with
chemotherapy of both leprosy cases and their contacts, and just in 1960-
1964 these cfforts resulted in finding 490 new leprosy cases. Rates of
leprosy incidence sharply contrasted between north and south parts of
the country. Thus, in 1960 when the highest rate of total incidence for
the country was observed (30,4 per 100 000) it was 43,7 in the north
districts, approaching 185,6 in Muinak while in the southern parts it
reached only 2,8 per 100 000. This difference is due to various factors,
including genetic, besides living and economical conditions (Abdirov
Ch.A. et al,, 1973, 1977). Successful bined ch herapy resulted
in gradual decrease in leprosy incidence. By 1980 a tendency towards
sporadic incidence began to be observed, ranging from 0,83 to 0,7 per
100 000 in 1987. In recent years only single cases of leprosy have
annualy been registered in the north territories, and Karakalpak focus
acquired features of disappearing endemicity. M hile, difficult
ecological and ¢ ical si long i period, absence of’
antileprosy vaccine and high susceptibility of a part of the population to
Ieprosy could induce burst of leprosy incidence on Karakalpak territory.

EXPERIMENTAL

EX01

A GLOBAL STRATEGY FOR BASIC BIOMEDICAL
RESEARCH ON LEPROSY ERADICATION.

Patrick J. Brennan.

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

Basic biological research on Mycobacterium leprae and on the
ology and pathogenesis of leprosy conducted over a period of

the past 20 years has contributed little to the present optimistic state
of global leprosy. Indeed, proceedings from the recent historical joint
workshop of ILEP and WHO/LEP (July 1997) made no mention of a
role for such research in identification/confirmation of the still
appreciable numbers of new leprosy cases, or in gauging the extent of
sub-clinical leprosy in the community, or in the ultimate eradication
of the disease. Yet, there is the need for new diagnostic and
epidemiological tools, for a deeper understanding of the bacteriological
and immunological basis of pathogenesis, perhaps resulting in new
treatment for reactions, for probes and assays for drug resistance and,
possibly, for a vaccine for ultimate eradication of the disease. Those
principles are still the driving force behind small, poorly funded but

enthusiastic and well coordinated research groups throughout the
world. Recent watershed meetings in Bangkok (March 1996) and
Addis Ababa (February 1998) have identified disease-related issues to
be addressed, most promising immunological and molecular
approaches to follow, and shared centralized resources required to
fulfill the mission. The International Leprosy Congress provides the
ideal forum for the exposition and promulgation of a shared,
interdisciplinary, interdependent global h strategy.

Save M.P., Shetty V.P.. Anua N.H. and Shetty K.T *

The Foundation for Medical Research. Mumbai, India
*NIMHANS, Banglore, India

Mechanisms of nerve damage 1n leprosy remains very poorly
understood. In a recent morphological study, it was noted that. a
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decrease in axonal caliber precede paranodal demyehination whichin
turn precede nodal demyelination in human leprous nerves (Shetty
and Anua, 1995 As a logical extension of this observation, the
biechemnucal basis for such a reduction in diameter of the myelinated
fibres that leads to secondary demyelination was sought in the
present study

Neurofilaments (NFs) are the important constituents of the axonal
cvtoskeleton and C-ternunal phosphorylation of NF-His known to
govern the axonal caliber (Hoffman »t al 198.4) Therefore the state of
NFs and its phosphorylation were investugated in human and in
experimental mouse leprous nerves, using immunocytochenucal
tehmque, SDS-PAGE and Western blot analysis

Reduced SMI-31 staiming, decrease in NF protein in triton
insoluble fraction and a corresponding increase in total protein in
triton soluble fraction were noted in munimally involved human
leprous nerves as well as in sciatic nerves of nuce injected 1in foot
pads with hive and heat killed M leprae as compared to ncrmal
nerves Protein bands corresponding to NF triplet were not seenin
SDS-PAGE and immunoblotting. Results indicate alterations in the
3.D structure of NF protein as well as in NF phosphorylation The
results will be presented and discuss=ed

EX03

STUDY ON ANTEND-O-BSA LM ANTTHODY IN SERA TROM MICE

Wang. Wervun Zhang, Qinovue W, ctal

Institute of Dermuatoloay, Cliunese Avademn of Medioal Saenes and PUNMC. Nanpne

Tie anti-ND-O-DSA L\ fies in the

In order to expiore the varation of the 3

rmal mice and

ens trom

which were intected with M dprae, the authors tested S0 senum . peca

ted that the M

131 trom the M leprae mtected mice  The resuits ind fevel of intexted wrs was

Was  sgnilicant ditlerence between

significant!s higher than that of normal sera (p=101) An,
untreated and treated mice (p<001) In addition. the peaific antibody levels showed disunct
dillerences among the mice which had taken ditterent drugs or ditlerent Josages ol the same Jdrug
(p<DO) o p< 05 ) The results also suggested that &M antbody levels of mice ran pasalicl with

bacilli load and were related to the degree ol intection and eflect of chemotherapy

EX04

THE LIMITED DIVERSITY IN RESPONSES TO LEPROMIN-A
AMONG ARMADILLOS IN THE SOUTHERN UNITED STATES

RW_Truman', C K. Job*

'G.W. Long Hansen's Discase Center, Baton Rouge, LA . USA
*St. Thomas Hospital, Tanul Nadu, India

Though sylvan leprosy is rare or absent in most locales it is highly
prevalent among armadillos in the southern Mississippt niver valley and
contiguous coastal marshes. We examined the histological responses of 392
armadillos taken from vanous locations in Flonda, Louwsiana, Mississippt
and Texas to determine if armadillos in different locales preferentially
express different forms of the disease or if vanations in host resistance to
leprosy might influence this distnbution. After adapting to captivity 1x10°
heat killed M leprae prepared as Lepromin-A were inoculated to  the
abdomunal skin and the site biopsied after 21 days. Many of the ammals
were later expenmentally infected with M. leprae.  The Mitsuda reaction
was descnibed as Multibacillary or Paucibacillary and further sub-classified
by the Ridley-Jopling scale as LL, BL, BT, or TT. The percentage of
animals classified as different types varied significantly (p < 0.05) between
groups. Amimals from non-cnzootic areas in Florida showed the lowest
Multibacillary percentage (65%) but those from another non-enzootic area in
central Texas showed the highest (95%). The main vanation scen was in
the percentages of animals classified as either BL or TT and may have been
influenced by the reaction of animals already exposed to M. leprae or
harboring the agent. The Multibacillary rates of amimals from enzootic
areas and non-cnzootic areas were identical (82%). The minor vanations in
Lepromin reactivity seen here could not underlic the major geographical
disparities seen in the distribution of leprosy among wild armadillos.
Results of experimental infections show that the majority of Multibacillary
spectrum armadillos succumb to leprosy but 10-20% of the animals reliably
resist the discase.  The rel hip between Mitsuda reactivity and
resistance is complex and should not be confused as an indicator of
susceptibility.

EX05

M.VACCAE VACCINATION OF MYCOBACTERIUM LEPRAE

*Dela Cruz B CO *Balazon, M B *NVallabermosa, LG *Fapardo, 11 e,
*Cellona, RV Tan, BV Abalos, R ML *Walkh G P osWason ) D

*Leonard Wood Memoral Leprosy Research Center. Cebu, Philippines
Genesis Research and Deselopment Corporation. Auchland. New Zealand

The study s 1o determine the etlect of Mvaccae immunization on
the vrowth ol Myco leprae in mice

Prehmunary results of a pilot study conducted at the LW Laboraton
dicated sizmificant reduction o M. leprae srowth i vaccnated mice

2 acid tast

compared to non-immumized controls. An expanded study usi
bacill trom mistond. BL relapsed and untreated LLs patients were used to
infect mbred CBA J mice. These were immunized with T me of M vaccae
1P atday 0.3 weeks later intected with 5,000 AFB into cach hind
footpads and re-immunized with. M. vaccae 90 days postintection. A non-
immunized “roup was used as control. Mice in both groups were sacriticed
at 6.9, and 12 months post-intecuion. Hind pads trom individual mice were
harvested, pooled. stained and the AFB enumerated

When compared with controls, results of harvest in the treated group
inoculated with AFB trom LLs patient showed a percent mhibition (P.1) of
99.15% , 72.4%, and 62.4% at 6.9,12 months respectively. Those
inoculated with AFB trom the histoid patient showed a P.1 of 83.9%,
63.9% and 43 4% at 6.9,12 months. In the BL relapsed zroup a 95.6%0 and
92.8% P.1. was noted at 6 and 9 months, and a 83.8% and 68.7% P 1. was
seen at 6 and 9 months in the other LLs patient

Data will be collated. analy zed and discussed

This investigation is tunded by Genesis Research and Development
Corporation, Auckland, New Zealand and Leonard Wood Memorial-
Amenican Leprosy Foundation (LWM-ALF)

EX06

ATTEMPT OF OPTIMIZATION OF MICE FOOT PAD
TECHNIC BY SHEPARD

A K. Maslov, OV Kalyanina

reh Institute, Astrakhan, Russia

7
a

Leprosy

Previosly we found out that intensity of phagocytic responses of
granuloma macrophages of trom lepromatous leprosy patients towards
M.leprae is directly related to the activity their of myeloperoxidase
(MPO). The main function of MPO is binding of H;O3, thus, intertering
its intracellular accumulation. Enzyme therewith becomes inactive.
Mice were introduced 0,03-0,05 ml of 0,6% H;O; solution into their
foot pads. Then, 1-2 hours later, the animals were inoculated with
passed M.leprac at a dose of 10* into the same foot pads. An
introduction of H;O; activated multiplication of’ M.leprae in toot pads.
By 5 month after the inoculation of M.leprae mycobacterial counts in
foot pads of test-animals exceeded control values (without previous
introduction of H;0:). At this time a few leprosy mycobacteral were
discovered in lungs of test-mice. In 7 months a generalization of leprosy
process was observed (M.leprae were found in large numbers in lungs
and in less numbers - in spleen). By 9 month a large number of
M.leprac was found out in spleen of test animals with decrease of
mycobacterial counts in lungs. Electron cytochemically a decrease in
MPO activity was found out in phagocytes of test-mice. The data
obtained should permit a further clucidation of leprosy pathogenesis and
will be used in attempts of new therapeutical approaches.

EX07

PROTECTION OF MICE AGAINST Aycobactertum leprae BY SKIN-TEST
ANTIGENS

Magya Nyamying, Patnck Brennan and Louis Levy

Sasakawa Research Building, Munistry of Public Health, Bangkok, Thailand

BALB/c mice, bred and d under SPF cond . were ad, d
Afyeobacterium leprae soluble antigen from which lipoarabinomannan had been
extracted (MLSA-LAM), M. leprae ceil-wall antigen (MLCwA) or MLCWA-LAM
subcutaneously in the flank, the antigens had been suspended in incomplete Freund's
adjuvant (IFA) or aluminum hydrogel (AIOH), an adjuvant suitable for use in humans
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After one month, the mice were challenged in the neht hind footpad, each with S000
freshly harvested M. leprae of the “Thai $3" strain. Harvests of the organisms tour
months later yielded the following results

Treatment Median no ,\I*‘ﬂ.

per footpad (x 107)
IFA 950
MLSA-LAM in IFA 178
MLCwA in IFA 4 08*
MLCWA-LAM in IFA 250"
AlOH 674
MLSA-LAM in AIOH 613
MLCwA in AIOH 630
MLCwWA-LAM in AIOH 340

“ The probability that the results from the
wroup of mice indicated had been drawn
from the same population as were those
from the relevant control group is - 0 05

Thus, all three skin-test materials appeared to protect the mice when suspended in
IFA, whereas no protection by these materials could be demonstrated when they had
been suspended in AIOH

EX08

REPORT OF AN ATTEMPT TO EXPERIMENTALLY INFECT
GOATS AND PIGS WITH M. LEPRAE.

C.K._Job, J. Jeyakumar and M. AschhotY.
St. Thomas Hospital and Leprosy Centre, Chettupattu, India.

Recently an association between goats and prevalence of
leprosy in Indian villages was reported. It is well known that these
animals live in close proximity to humans in this environment.
Following this report a histopathologic study of biopsies from ears
of over 300 goats and domestic pigs were studied. No evidence of
leprous infection was detected. In this experiment 3 one-month-old
baby goats and 2 one-month-old Yorkshire pigs were intradermally
infected in the ears with saline suspensions of 107 M. leprae and the
animals were followed up for 12 to 18 months. Finding of a nodule
showing granulomatous inflammation at the infected site will be
described and its significance discussed.

EX09

INVESTIGATION OF THE POSTANTIBIOTIC EFFECT OF
RIFAMPIN AGAINST MYCOBACTERIUM LEPRAE USING A
BACTEC SYSTEM.

E.B. Harris, GWLHDC @ LSU, Baton Rouge, LA 70894, USA

The postantibiotic effect (PAE) is defined as a measure of the
suppression of bacterial growth following exposure and removal of an
antibiotic. Although M. leprae cannot be cultured, its viability can be
maintained for some time in artificial media. We have recently
investigated the postantibiotic effect of rifampin against M. leprae by
measuring “CO, release with a BACTEC system and the concomitant
incorporation of 1-"*C-palmitic acid (sub for BACTEC system) into
the M. leprae-specific glycolipid, phenolic glycolipid-1 (PGL-1).

Previous reports in the literature have shown that 3 hours after an oral

dmini ion of 600 mg rif: a mean peak serum concentration of
appmxlmalcly 15 pg/ml was observed. M. leprae harvested from the

pads of experi Ily-infected athymic nude mice were incubated

for 3 hours at 33°C in the presence of 10 pg rifampin and 30 pg rifampin
(a concentration approximating the area under serum concentration vs
time curve). After incubation, the samples were centrifuged and the
pellets washed 2x with medium. The final bacterial pellets were
resuspended in fresh drug-free medium and transferred to BACTEC vials.
Growth Index (GI) readings were taken at prescribed intervals for 14 days.
The contents of the vials were then frozen and lyophilized. After total
lipid ion, PGL-I was d by column and thin-layer

b 1

1

phy and radioactivity

Although the GI (*CO, evolved) and the "*C-palmitate-PGL-I
incorporation values were lower in the rifampin-exposed organisms, when
compared to controls, there was no discernible postantibiotic suppression
observed at either concentration of the drug. Two factors may influence

the p ibiotic effect of rifampin on M. leprae: exposure time and drug
concentration. Future c‘penmcms will attempt to address these variables.
Hi , this i a radi ic procedure of

determining PAE for M. leprae and may be helpful in considering dosage
regimens for drugs to be used against M. leprae.

EX10

AN INSVITRO MODEL OF HUMAN CHLES PHACOCY TOSING M TEPRAE BE USED
TOASSAY THE FFFECT OF ANTIHEPROTICS

Jueshi Quu, Sheng Quan, Hor

Dpartment o L Sun Yatesen Univeraits of Medical Sarences. Guangzhou City, China

In order o ¢stablish 4
cells taken trom the nicroscope and

10 and vsosome i the cultured nabled them 1o

immunohistochemistny Jdetevting

phagocyiose the M leprae taken & shin levson of lepromatous lepross p For the purpose ot

assaving the etlent of antileprotics, we used them 1o treat the model respectively. atter 10 10 20 davs.
Jouble color Muorescent stuin method was utilized 1o Jemonstzate the live or Jdeath of M Ieprae The
results have indicated that Ratampin and Otlovacin had 4 strong etfect on M leprae, the death rates
were 91 08% and 0% respectivels. Under the clectron microsope. M eprae underwent
Jegeneration and nevrosis However. the death rates of M leprac in Dupsone and the control group
Bem These results showed

were 29 25% and 27 N respentivels L there was o ditterenee hetween
that Dapsone only had weaher effect on M Ieprae I conclusion, the sbove results have suggested

hod 1or sanmng and Jetecting sensititvty ot

that the model may be wsed as an assaving

antileprotics

EX11

DMUNOLOGICAL POTENTIAL OF SCHWANN CELLS AND ITS
IMPLICATIONS IN REACTICNS IN LEPROSY

Mistry N F, Bird:, T.J., and Anua N . H

The Foundauon for Medical Research, 84-A, R.G.Thadan1 Marg,
Worli. Bombay <00 013, India.

The nature and origin of the signal that invites an immunological
autack cn the penpheral nerves s largely unknown. The
dacumentaticn on localized reactions in nerves, the immuno
campetence of penipheral nerve glial cells and the selecuve entry and
maultplication of M leprae in Schwann cells favors it as an imtiater of
an inflammutory reaction in nerves. This was investigated in mur:ne
dissociated Schwann cell cultures (DSC) to which viable M leprae or
s subcel]ular anugens (r-65KD/LAM) were added in the presence of
lymphoid cells. Evid from lymph o ferauve andmulnpm
functional assays could 1 ly rate the i al
potential of Schwann cells albeit v.herc were differing requu‘emems
for accessory cells and sensitization levels of lymphoid cells. The
time-Kinetics of ooculwm :md Lhe presenco of fibroblasts and
endothelial cells r 1 ifi in patterns of DSC
induced sensitization.

The observations raise doubt about specific reaction- precipitating
antigens and restrict their role to differential activation
requirements, genetic restriction and tissue distnbution rather than
in their effector potential. The role of the blood-nerve barrier, pre-
inflammatory markers 1n nerves and the role of CNS will also be
highlighted

EX12

MYCOBACTERIUM LEPRAE INFECTION RESULTS IN DIFFERENTIALLY
TRANSCRIBED GENES IN CULTURED RAT SCHWANN CELLS

Deanna Hagge'?, Laynette Spring® Thomas P. Gillis* and Qiana L, Williams®
Biol I Sciences Dep Louisiana State University, Baton Rouge,

Louisiana' and Molecular Biology Research Department, Laboratory Research
Branch, GWL Hansen's Disease Center, School of Veterinary Medicine, Louisiana
State University, P.O. Box 25072, Baton Rouge, Louisiana 70894°
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Invasion and destruction of Schwann cells (SCs), the principle support cells in the
peripheral nervous system, by Mycobacterium leprae is the hallmark of leprosy and
the major cause of disability. However, the i of M. leprae with SCs and the
events which result in nerve destruction have not been fully clucidated but may be

d by certain infl. y cytokines. A better understanding of the direct
effect of M. leprae infection on SCs may provide information to identify carly nerve
damage and potentially serve as a rationale basis fur the dcvck)pmml of lhcmpeum:

the p

strategies that interrupt the M. ley SC i To d
eﬂ'cclx of M. leprae infection on SCs we have employed the use RT~!’CR and
ial display technologics to study ial gene expression in infected

cells. A rat SC line (33B) was infected with mouse footpad-derived M. leprae at an
MOI of 100. After 24 hr exposure total RNA was obtained from infected and non-
infected SCs and mRNA was reverse-transcribed into cDNA. Optimal conditions for
semiquantitative RT-PCR analysis of gene transcripts encoding the myelin proteins,
peripheral myelin protein (Po) and myelin basic protein (MBP) were developed.
These myelin gene transcripts were present in the sciatic nerve preparation but MBP
was not transcribed in detectable levels in 33B cells and was not up regulated in 33B
cells 24 post infection. The gene encoding Po was transcribed in cultured 33B cells,
however, there was no apparent effect of M. leprae inrection on transcription of this

Thnltvu\ynlunuonmsc‘ would h tion.
The aim of lho present study was Lhentnn to dnuvrmmo the effect of
ion on the ions of SCs and their

modulation by macrophages vhxchform a major propartion of the cells
that infiltrate the nerve. Observations in 2 strains of mice, Swiss
White (SW) and C57BL/6 were compared in view of their divergent
responses to M leprae infection.

M.leprae infected SCs from SW mice showed a decrease in
proliferation and expression of NgCAM and nerve growth factor
receptor p™8. In addition, they responded to infection with an increase
inlaminin and nnllanm type I, III and IV. In contrast m!ocmd
C57BL/8 SCs sh dad in exp! ion of p™ and of
fibronectin.

Macrophages, modulated SC response to infection by enhancing
proliferation and the expression of NgCAM and p™® and decreasing
onnealluhr matrix (ECM) secretion in both strains. The decrease in
ECM was a functi olpmmm kd by phage denived
pmt.ou- and also active 1 by ph d

gene 24 hr post infection. Longer time periods post i ion are being y
The effect of M. leprae infection on the transcription of other genes in 33B cells was
assessed using Differential Display (RNA fingerprinting). cDNA from M. leprae-
infected and non-infected cells was amplified by PCR using arbitrary and poly(dT)
primer combinations. Polyacrylamide gel el phoresis of prod

that several gene transcripts were differentially transcribed in M leprae-infected cells
24 hr post infection. These transcripts have not yet been been identified. In
conclusion, this 33B SC/M. leprae infection model has limited use for the study of
myelin gene regulation. Presently, a rat SC/neuron co-culture system is being
established in our laboratory. Since myelin genes are expressed in this system it will
be used to study the direct effect of M. leprae infection on myelin sheath production,
maintenance, degradation and repair, as well as, the expression of other genes.

EX13

MYCOBACTERIUM LEPRAE BINDS TO A 25 KDa
PHOSPHORYLATED GLYCOPROTEIN OF HUMAN
PERIPHERAL NERVE.

Lavanya M_Suneetha, Sujai Suneetha, C.K.Job

and A.S.Balasubramanian

Dept. of Molecular Biology and Biochemistry
Institute of Genetics, Begumpet, Hyderabad -
500 016, India

and

Neurochemistry Labs, Christian Medical
College and Hospital, Vellore - 632 004,
India.

Mycobacterium leprae, the causative
agent of leprosy, specifically invades and
destroys the peripheral nerve, which results
in the main clinical manifestation of the
disease. Little is known about the
bacteria-nerve protein interaction.

We show in the present work that when
Gamma [32 P] phosphorylated rat and human
peripheral nerve proteins were used in
binding assays, M leprae was found to bind
to a 28-30 KDa protein of rat and a 25 KDa
protein of human peripheral nerve. Partial
characterisation of these binding proteins
revealed that they are glycoproteins whose
bxochemxcal identify is similar to the” P
zero' protein.

Pre-treatment of M leprae resulting in
proteolytic digestion, dclxpxdxfxcatxon or
carbohydrate removal resulted in decreased
binding suggesung that structural integrity
of M leprae is essential for binding. These
M leprae - protein interaction could be
important in the pathogenesis of leprosy.

EX14
REGENERATIVE POTENTIAL OF LEPROUS NERVES
Birdi T.J. Singh N., Mistry N'F. and Antia, N-H.

The Foundation for Medical R
Worli, Mumbai 400 018, India.

h, 84-A, R.G.Thadani Marg,

In peripheral nerve lesions, Schwann cells (SCs) actively
participate in nerve repair where they are aided by macrophages.

A similar modulation on SC bolism in lep nerves would
have major ramifications on damage and repair activities. In addition
ECM proteins would also influence the composition of the infiltrating
cdl popuhnon in lepromatous and tuberculoid nerves. The strain

in S cell response to M.leprae infection suggests
diverse mechanisms of nerve d. in dand1 us
leprosy patients.
Fi ial supp ived from The Well Trust, UK

EX15

DRUG RESISTANCE MONITORING IN NEPALL
LEPROSY PATIENTS

Kapil Dev Neupane, C_Ruth Butlin, Sarah Failbus and Paul
Roche

Mycobactenal Rescarch Laboratory, Anandaban Leprosy
Hospital, PO Box 151, Kathmandu, NEPAL

Dapsone resistance has been recognised as a problem in leprosy
treatment since 1964 In Nepal. dapsone monotherapy was
introduced in 1956 and Multi-drug therapy (MDT) in 1983
However MDT coverage has only recently exceeded 95%.
At Anandaban Leprosy Hospital, a mouse foot pad (MFP)
laboratory was established in 1981. New previously untreated
lubacillary cases and relapses p g at the hosputals
clinics are screened for dapsone and nfampicin resistance by
MFP culture.
In the period 1987-1993, among 157 cases, there was a 6%
dapsone resistance among new cases and 47% dapsone resistance
among previously treated cases. In a new series of 69 patients
presenting between 1993 and 1997, the rate of primary dapsone
resistance was found to be 10.5% and the secondary dapsone
resistance rate was 8%. Whereas in the first cohort all pnmary
dapsone resistant cases were resistant at low (0.0001%) dapsone,
the new cohort include one high (0.01%) DDS resistant case. All
secondary DDS resistant cases have been previously treated with
dapsone monotherapy. No cases of rifampicin resistance were
found. It is vital that surveillance of resistance to drugs used in
MDT should continue at sentinel centres.

EX16

COAGULATION METHODS FOR EARLY DIAGNOSIS
OF LEPROSY.

EZZATM_NASR , SAWSAN EL TAYEB AND ABDEL HAMID MOHAMED
FACTUALITY OF MEDICINE ( GIRLS AND BOYS ) ASYOUT &
ALAZHAR UNIVERSITY, EGYPT

Diagnosis of leprosy 1s essentially clinical based on finding onc or more

signs of disease and supported by observing in some cases acid fast
bacilli (mycobactenium) is slit skin smear.

These two methods are liable to subjective interpretation.

Hypenmmune sera of different mammalian species including the human
were muxed with dead staphylococcus aureus strain nch protein A coatent,
the immunoglobulins attach to protein A by thewe Fe portion leaving the Fab region
free 10 bind the homologous antigens

Unne was collected from patients wath lep leprosy and tuberclowd leprosy,
concentrated and freczed at - 20 C
The work 1s currently in progress and the results. stauistical analysis

and interpretation will be presented
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EX17

INHIBITION OF LIPID SYNTHESIS IN MYCOBACTERIUM LEPRAE BY
THE ANTIBIOTIC CERULENIN.

E.B. Harris. GWLHDC @ LSU, Baton Rouge, LA 70894, USA

Cerulenin is an antibiotic isolated from the fungus, Cephalosporium
caemleru and was found to be the first spccil'c inhibitor of fatty acid

h Fatty acid synthesis has been proposed as a possible target for
annmycobamcnal drugs M. leprae has a lipid-rich envelope which
contributes to virulence and antibiotic resistance. We have tested the effect
of cerulenin on the synthesis of the M. leprae-specific lipids, phenoli
glycolipid-1 (PGL-I) and phthiocerol dimycocerosic acid (DIM).

Exogenous '*C-palmitate is readily incorporated into the specific lipid
fractions of M. leprae maintained, but not growing, in axenic medium. M.
leprae harvested from the footpads of experi Ily-infected athymic nude
mice was dispensed into Bactec vials containing 1- ‘C palmitic acid in 7TH12
medium and cerulenin (Spg/ml). Vials without cerulenin served as control.
The vials were incubated at 33°C and at prescribed time intervals the ““CO,
evolved was measured in the Bactec radiometric system and the contents of
the vials lyophilized. After total lipid extraction of the lyophilized media,
PGL I and DIM fractions were separated by column and thin-layer

hy and the radi ity

Cerulenin lolally inhibited the incorporation of 1-"*C-palmitic into the
PGL-1 and DIM fractions of M. leprae. Although the presence of cerulenin

Ited in a reduction of '“CO, evolved, the inhibition was not parabl
to that seen in the lipid fracti This indi that the oxidation of

I was not ly effected. My ic acid is an integral part

of both the PGL-I and DlM structures and is formed by a condensation
reaction involving long chain fatty acids and pmpnomc acid. We can
hypothesize from this data that the d is inhibited by
cerulenin. Further studies with cerulenin may provide an insight into the
ynthesis of these ch i hpxds found in M. leprae and the suitability
of using this d as an ycob ial agent.

EX18

THE INFLUENCE OF DAPSON ON BIOLOGICAL RHYTHMS
OF BLOOD COUNT

A.A Juscenko, N.G.Urlyapova, V.V Anokhina,
S.A.Luzhnova, A.D.Daudova

Leprosy Research Institute, Astrakhan, Russia

A ch biological approach is increasingly used in studics of
pathogenic  mechanisms  of  different immune-mediated  diseases,
including infections, as well for improvement of available methods of
therapy. Our preliminary data on changes in biological rhythms of some
blood counts in rats given a long-time therapy with dapsone were
presented at the XIV International Leprosy Congress (1993). We
continued studying the influence of DDS-therapy on biorhythms of red
and white blood picture in mice (circadian rhythms), in rats (season
rhythms) and, retrospectively, in leprosy patients under therapy of long
duration (perennial rhythms). It was found out that one-time
administration of dapsone to mice resulted in changes in
chronostructure of red and white blood counts. The effect was
dependent on the time (morning-evening) and season of administration.
In rats i dministration of dap resulted in changes in
perennial fluctuations in chronostructure of lymphocyte count and other
blood indices, including biochemical ones. In long treated leprosy
patients the most significant changes were noted in annual rhythms of
lymphocyte counts. Thus, it may be concluded that if while short-term
administrations of DDS cause dissimilar chronostructural changes in
blood picture, these changes are abated in prolonged treatment with
dapsone, probably, in the course of adaptive process. The most
significant changes are noted in chronostructure of lymphocyte count
that might be due to immunotropic activity of the drug.

EX19

CHROMOSOMAL ABERRATIONS IN BONE MARROW AND GERM
CELLS OF MICE TREATED WITH ANTI-LEPROTIC DRUGS.

K Kalaiselvi ', P Rajaguru’, N.Elang ¥ HV 2.
Ooman?, S Murugan’, M.V.Usha Rami *

1. Dept. of Environmental Science, PSG College of Arts & Science,
Coimbatore, India.

2.CLT & RI, Tirumani, Chengalpattu, India

3. CULEC, Coimbatore, India.

4.Dept. of Environmental Science, Bharathiar University, Coimbatore,
India

The frequencies of chromosomal aberrations (CA) caused by
antileprotic drugs (Dapsone-D, Rifampicin-R, and Clofazimine-C) used
in the multidrug therapy in bone marrow(BM) and germ celis (GC) of
Swiss albino mice, with or without M Leprae inoculation, were studied. It
was shown that the drugs under study caused CA bothin BMand GC. In
the M.Leprae inoculated animals (treated and untreated) both mitotic
and meiotic cell division appeared to be inhibited as shown by low mitotic
and meiotic indices. The mean frequencies (100 metaphase/animal) of
major CA (chromosome rings and dicentric) in BM of M.Leprae inocu-
lated (MLI) and non-inoculated (MLN) mice after 2 months of treatment
with 2 drugs (D+ R) were in MLI - 0.18 and in MLN - 0.27 and with 3
drugs (D+R+C) in MLI - 0.15 and in MLN - 0.25. In GC of drug treated
MLI mice, in addition to chromosome rings and dicentric, more numbers
of fragmented chromosomes were also observed. After 2 months of drug
treatment the mean frequencies of CA in GC of MLI mice were D+R -
0.27 and D+R+C -0.14 and of MLN mice, D+R -0.16 and D+R+C -0.14
The prolongation of drug treatment to 10 months showed a decrease in
CA both in MLI and MLN animals. The antileprotic drugs and M Laprae
caused CA types which are likely to result in cell killing of both BM and
GC.

EX20

REACTIVITY OF A POPULATION OF ARMADILLO
LYMPHOCYTES WITH AN ANTIBODY TO HUMANTA T-
CELLS.

D. M. Scollard, G. Lathrop, & M. Dietrich. GWL Hansen's Disease
Center at LSU, & LSU School of Veterinary Medicine.

Background. Inability to identify di lymphocyte popul
in the nine-banded armadillo (Dasypus novemcinctus) has hindered
immunologic studies of M. leprae infection in this animal model.
Design. Leukocytes from 47 armadillos were screened by flow
cytometry with a panel of 16 monoclonal antibodies (mab) against
human or murine leukocyte antigens.
Results. The only reactivity observed was with antibody TCRd1,
directed against an epitope on the human & chain. Among circulating
lymphocytes, this mab identified a distinct, bright population in all
animals, accounting for 2.0 - 47.1% of lymphocytes (median 10.6%).
Compared to blood, the percentage of y,5-reactive lymphocytes was
smaller in lymph nodes and greater among intestinal intra-epithelial
lymphocytes; the percentage was variable in the spleen, thymus, bone
marrow, and in cutaneous lepromas. Armadillos with disseminated
M. leprae infection had a significantly greater percentage of
circulating y,5-reactive lymphocytes than did naive or resistant
armadillos (P<0.05).
Conclusion. This is the first described reactivity of armadillo
lymphocytes with an antibody to a lymphocyte surface antigen. The
percentage andistribution of y,5-reactive lymphocytes is similar to
that of sheep and bovines. The role (if any) of these cells with M.
leprae infection in armadillos remains to be determined.

EX21

FATE OU MLLEPRAZ INJECTED INTRANEURALLY IN A
MURINE MODEL: ITS VIABILITY. FOLD INCRZASE AND
CLEARANCE IN THE SCIATIC NERVE OF SWISS WHITE
MICE.

Shetty V.P, Matharu P.K. and Antia N.H.
The Foundation for Medical Research, Mumbai, India.

In an expennmental study freshly harvested M leprae inocula
containing around 107 bacilhh were microinjected into the scrauc
nerves of normal and immunosuppressed (TR) muce Massive but
localized predomunantly epitheloid and macrophage granulomas were
readily obtained in normal and TR mice respectively. In order to
determmune the fate of M leprae within the neural granuloma. its load,
viability and clearance if any were investigated sequentially using
seruquantitative measures

The average M leprae yield per nerve assessed at regular
intervals beginn: 0, 24, 72 hours and 2, 3, 4, 12 and 21 weeks
showed neither a significant increase nor a decrease. Viability of
M !eprae derived from the intraneural compartment were tested
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using the standard mouse foot pad method There was a marginal
decrease in viability as compared to baseline growth, effective at 214
hours and remained more or less static ull six months There was no
significant difference in the morphological index of M leprae These
findings were reaffirmed in 3 independent experiments and using
histopathology as well as electron microscopy. One of the most
unportant future application of this model lies 1n assessing the
efficacy of vaccine/ iminunomodulators in clearing and killing the
bactena from within the nerve

EX22
PROTEIN PHOSPHORYLATION STUDIES IN LEPROSY

Lavanya M _Suneetha, Ravi J Korula, C.K.Job
and A.S.Balasubramanian

Research Associate, (CSIR), Dept. of
Molecular Biology & Biochemistry, Institute
of Genetics, Begumpet, Hyderabad-16, India
and

Neurochemistry Labs,
College and Hospital, Vellore
India.

Christian Medical
632 004,

Protein phosphorylation mediated by
protein kinases play an important role in
the regulation of <cellular signalling
mechanisms. Protein phosphorylation plays
a role in uptake of pathogenic bacteria by
host cells.

The study had the following objectives:

1. To study protein phosphorylation in
normal human peripheral nerve and in
patients affected with leprosy.

2. To study the effect of M.leprae on
peripheral nerve protein phosphorylation.

The results show that

i) The nerves of 10 out of 11 1epro;y
patients showed decreased 25 KDa protein
phosphorylation. N

ii) Purified M.leprae inhibits
phosphorylation of the 28-30 KDa protein of
rat/mouse peripheral nerve and the 25 KDa
protein of human peripheral nerve.

The significance of these results in
the pathogenesis of leprosy and nerve damage
will be discussed.

EX23

PROTEIN PHOSPHORYLATION IN MYCOBACTERIUM LEPRAE

Lavanya M Suneetha, Sujai Suneetha, C.K.Job and
A.S.Balasubramanian

Dept. of Molecular Biology and Bio-chemistry
Institute of Genetics, Begumpet, Hyderabad -500
016, India

and

Neurochemistry Labs, Christian Medical College
and Hospital, Vellore - 632 004, India.

Bacterial protein kinases are shown to
regulate cell cycle, metabolite transport and
sporulation. Protein phosphorylation studies
in M leprae have not been reported. The
present study has been taken up to observe the
existence of protein phosphorylation by
intrinsic protein kinases in purified
mycobacterium leprae derived from human leproma
skin biopsies.

Reaction mixtures in which M leprae
homogenate was incubated with gamma (32 P]
ATP under normal assay conditions were
subjected to SDS gel electrophoresis and
autoradiography. The autoradiogram showed two
prominent high molecular weight proteins 200 K
and 150 K phosphorylated. The other bands are
100K, 70 K and 45 K. The phosphorability of
these bands reduced significantly with time
after isolation.

When M leprae was used as a substrate for
cyclic AMP dependent protein kinase it
phorphorylated 220 K, 150 K, 100 K, and 70 K
protein bands. Alkali treatment of the
polyacrylamide gel to distinguish the serine,
threonine and tyrosine residues suggested that
protein phosphorylation is mainly on serine
residues.

EX24

THE SUSCEPTIBILITY TO MYCOBACTERIUM LEPRAE
OF NF-1L6 KO MICE AND INDUCTION OF CYTOKINES

Yasuko Yog¥, Masumi Endoh?. Takashi Tanaka?, Sizuo Akira?,

Haruki Okamura?® and Hiroko Nomaguchi?

1: Leprosy Research Center, National [nstitute of Infectious Disecases,

Tokyo. Japan  2: Hyogo College of Medicine, Hyogo, Japan

Transcription factor, NF-1L6 recognizes the same nucleotide
sequences as C/EBP and it is predominantly expressed in macrophages
Tanaka et al. reported that NF-1L6 KO mice are highly susceptible to
Listeria monocytogenes and Salmonella typhimurium. due 1o impair-
ment of bacteria killing by activated macrophages.  We have tried o
w~ee the suscepubihity for Mycobacterium leprae infection in the NF-11L6
KO mice and also we examined the eytokine gene expression and
induction of cytokines such as TNF-a . [L-1-a  [L-6. [L-10. [L-12 and
IGIF/IL-18 in the peritoneal macrophages and then IFN-y and [L-10
by splenocytes.

NF-1L.6 KO mice was found many leprosy bacilliin the peritoneal
macrophages on 30 days after inoculation while that of the wild(NF-11,

+/+)mice was showing disappear. Besides TNF-a [L-1-a and [1-12

production were observed stronger in culture supernatant of peritoneal
macrophages of NF-1L6 KO mice than that of the wild mice.  NF-1L6
KO mice shows predominantly multiphieation of M.leprae on the
abdomino-organs. such as omentum and also ~crotum on 10 months

after intraperitoneal inoculation

IMMUNOLOGY

IMO1
ASTUDY ONSERUM NIL-2R AND INE- o LEVEL IN MB LEPROSY

Jin-cheng Giao et sl
Depantment of Dermatology. Sun Yetosen Hoprtal attached 1o Zherane Medical Universiy

Hangzhou City, Zhenang Province. Ching

In order to study the cvtokine level i muitihacillan (MI3) Ipross patients and get more

Know ledge of the prohable correlation between the (v toking seczetion as anti-intection immunological

response and that Jue to pecitic cellular immuno Jeticiency i Ieprosy patients, the suthors

measured the serum SIL-2R and INF-a level 10

© MB panents (including 7 relapses), 18

cured persons attected by MB Igpross and 19 nom.

towsl subrects in Lanwi and Tongniang cities of
Zhepang province.

The results showed that the serum SIL-2R and INF- 2 levels were markedis Yugher than those in
normal individuals and chinically cures of MB leprosy (p<0 01-0.001), and there was a posiuve
correlation betwee SIL-2R level and TNF- u level in MB patients (122 536, r=0 667) The SIL-2R
tevel in active LL patients and the TNF-u level in relapses of MB were the highest as compared with

those in others, but the SIL-2R and TNF- u levels in cures of MB were lower than those in normal
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