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ed chnically more suscephble by BCG « HKML. C real interpretauons
were supported by phenohc glycoflpid-I (PG•I) anbgen leveis in plasma.
Highly signibcant biastogenic responses (to lepromin, Rees antigen, ML
10Kd protelo 8 tuberculin) were seco in ali 3 vaccinated RM groups post-
vaccinahon (PV), pos.boosting (PB), Immediately postsnocuianen (PI)
with ML and 2 years PI. Similar responses to ML antigens occurred mostly
in BCG e HKML groups of SMM PV and PB; suppression ot some
responses occurred in SMM approximalety 2 years PI. Blood lymphocyte
subsets with the lollowing phenotypes signdlcantly changed in vaccinated
os unvaccinated ML-challenged SMM and RM; CD2. COO. CDB, CD16,
CD20, CD4CD29 and CD4CD45. Patterns ol changes In the subsets

differed between the 2 species. Serem 15G vs IgM anti-PGL-I responses
supported our prior observalions Sal serem IgG anti-PGL-I responses
favor protection whlle IgM responses correlate with suscepubility to
leprosy. Lepromm skin testing conlirmed successful long-term immuniz.
ation of RM and lailure to induce significant responsiveness in SMM by
these immunizations. SMM immunized with BCG o LDHKML had
significantly suppressed lepromin skin-test responses 33 months post-ML
challenge. The immune response to vaccination with HKML andor BCG is
complex, multifaceted and dose.dependent. OCO protects individuais
who are suscepbble to either PB or 1.10 leprosy; BCG n HKML protects PB-
prone and heightens suscepubility in MB•prone individuais.
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IDENTIFICA FIOU OF SPECIES-SPECIFIC .\NTIGENIC

DEfFRMIN:\NTS 01 1 \I.I.Ei'RAE IN CCLTIVABLE

Stl'COl1AC TFitl:\

O.S.Salanuuna, \IX. Dsac h uu, 0.\ KjIr nina, L.N Chcrnojusosa.
O.V. Kals anna, SI.1'. Vushin

Leprosy Research Icsuautc, Astrakhan.

Centrai Research hutitute of Tuberculosis, Sloscow, Russia

At the 'rosem state of icproloey in some :minutes grava etfons are

aimed at soaremos for cultivablc naycob.aemria having dose antigenic
rclationship with \Lleprae ao to use Mera as saccinc and diagnostic

preparations io leprosy. With using imnnnoblotting se studicd antigens
aí mycobacteria isolated from tissues of lepromalous leprosy paticnts
(SI01, \1.011) and cultivated in sitio on SFJcolnikocls nutrient
mediam modified with pertluorine dccaline as well as antigens of
N finfa, knosvn as highly susceptible to dapsene. For identificalion

followin3 si,. donos of MAbs to M.lep rae antigens obtained from W110

Bank were used: anti-(2KDa mc8908•\1L06-A, anti-18 kDa mcS026-

L5, anti-36 (Da mc582S-F47-9-36, and mc9215-IIIE9. mc5205-II119

and mC404-IVDB against threc eprtopes of 6SkDa-protcin. For

referente, a sonicate aí \t.leprae isoiated from nine-banded armadìllos

(\VHO Bank) sias used. The oblaincd results were follossing. In

antigenic referente-preparation proteins of molecular weights 1 22, 18, 36

and 65 kDa (111E9) were identitied. 36 kDA-protein asas detecte.] in
h1.01 and Milutu i 12 (Da - in M.011 and M.lufu. \IAb rtc2404-IVD8
actively intcracted with 65 (Da in 1).1.01 and \.011. Presence of
antigenic determinants specitic for \ L leprae in m)cobactorial strains

under study might suggesl atuir antigenic rclationship with M.Ieprae,
hence, necessitating furher fios estigation of their biological propertics.

MIO2
DETECTION OF MYCOBACTERIUNI LEPRAE IN NASAL
SECRETIONS OF HOCSEHOLD CONTACTS OF

N111I.TIBACILLARY AND PAUCIBACILLARY PATIENTS

T.P. Gillis' E.V Tad, D.L. Willianr& . J.F. Balagon = , R.V. Cellona'
and G.P. Walsh'

'Molecular Biology Research Department, Laboratory Research

Branch, GWL Hansen's Disease Center at LSU, P.O. Box 25027,
Baton Rouge, LA and 'Leonard Wood Memorial Center for Leprosy
Research, Cebu City, Philippines.

It is generaily accepted that one mode of transmission of.l/. lepra is
via acrosols originating from infectcd individuais shedding SL leprae

through the nose. Workers have reported either acid-fast bacilli (AFIE)
ar I'CR-positive nasal secretions from MB and PB patients. To better
understand the risk ai exposure to .lt lepra.• from index cases we
evaluated nasal carriage rates among household contacts (HIIC) ai NI II
and l'B cases in Cebu, Pl. Two hundred and forte-two HIIC of both

treated and untreated \113 and PB index cases were enrolled in the
study. Evidente of SI. (eprae in secretions by PCR was found in 8 ai

the 242 IifIC (3.3%). Twvo of 8 of the contacts were positive from both
nasal swabs and their serem tested positive for P01. I antibody. AII

PCR-positive III IC erre at least 18 years old and were contacts ai

either LL or DL index cases. PCR-positive contacts lived with their

index cases betsseen2-21 years. Rhereas 22 index cases of the positive

IIIIC were untreated LL's, the remaining index cases had either

finished WI IO-MDT or were currently under treatment with the same

ora combination of rifampin and otloxacin. AII contacts of PB disease
tested negativo by PCR. Further serial testing of nasal secretions trona

contacts is warranted in an attempt to distinguish a troe carrier state
from transient contamination.
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USE JF ' Cit .EDIA:ED .VtPLIr IC,\riJN 3 .1YC.:il,\C:'E-
i?IU:1 L3?i L\E IN DIFi'EItENr :Y'Es OI' CLISICAL AM-
PL'ES .\'+D 4ERJLJGY Itt LEPRJ.iY P.\rIENTS AND C0N-
}ACTS,
,Torres P., Góaez J.R., Gitner.o V. ^- rcr._ie O.

Gamara.. J10., Nogueira J.:1., Navarro J.C.,

Y os A.ram

3.tr.atorio,Sdr. erar.cisco de :forja, Fontillea (A-

licacte), - Jervicio de flicrooiologia. Hoapit.rl
Dr. Peset. Ur.iversided de Valer.ca,r.

The purpose of this study ia to determine
the usefulcess af dif fcrect clinicai sarnol.;; ob-

taiced from skir lesior.s with alia-skin smears
bafore and .atter bionsy, ear lobas and nasal

s•wabs toget ter with serem sanaples in differert
alagas ai the discas)! .and compare the result o or
each grou° with the lesa ser.sit ive corver.t ior.al
rnet bons,

Sanples were obt,rired from 54 leprosy pati-
ar.tos (42 :nultiaacillary and 12 pauci'bacillar.:)
.rr,d 37 contacts (12 household contacta ar.d 25
leoroserium staff .nembers). The smear and histo-
p,athological stair.irgs were done by the classical
methods, The PCR primers used sere 3-13 and S-62
(üartskeerl et al.1989) that amOli£y speci£ically
the 530 ap fragmer.t u£ the °rolhe-rich (pra)
gene o£ :1.leprae. The serological assays include
detectior, o: ar,tibodics to pher.olic glycolipid I
(PGL-I), LAl1-B and protejo antigens by er.zyme-
1 ir.ked imnur.osorber.t assays,

."ne resulta revoai that POR was more ser.si-
tive ir. detecticg tl.leprae ir. uioosy and slit-
skie smeara specimer.s with na or low bacterial
loads thae the corvert ioral microscooic examir.a-
tion and that the serological assys also correia-
ted vali with decrease of the bacterial index
(BI) suggestirg their uuefulr.ess for followirg
leprosy patier,ts responses to therapy.
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A CC3'tPARATIVE STUDY OF 'DE DETECCION OF Mycobac teriun
loprae BY PCR-BASED METI IODS

Oro SC, Lim TI), 'KOh CL, and Nasuruddin BA.

Ins. for Med. Res^Kuala Lurpur; *Univ, of tlalaya,
Kuala Lurpur, Malays ia.
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Tio "freezing-thawing" methods sere used to extract

genanic []NA fios M. leprae and ccep red. The primor
carbination of RI & R2 and C6 & C7 was chosen for
subsequent exrplification by PCR. PCR reaction volume
was reducod proportionally to 50, 20 and lOul fron tio
original volure of 100u1. 'D.o PCR urplification methods
(Woods and Cole, 1991; Jemil et al^1994) sere
carpared by using the purifieci MT-leprae genome DNA.
Both nethods sere able to detect M. leprae in hunan skin
punch biopsy saneies with at least BI = 3.0 and MI = 0.2,
microscopic density count = 2n, and viability count =
1/85. Both methods had also detectcd M. leprae DNA in
humin skin punch biopsy sanples that sere kept at -20 °C
for up to 7.5 years. Of 46 biopsy seurples from leprosy
patients, 45 sere tested positive by the nethocl of
colorimetric 0IN PCR. They had BI from 0.7 to 5.6 and
MI from O to 24.3; and their hamgenates had microscopic
density counts fron O to 5. and viability counts of 0/100
to 9/91. Of 33 biopsy sanples collected fron household
contacto (with suspicious skin lesions) of leprosy
patients, 19 sere positive by colorimetric OIN PCR. This
study showed that the bacterial suspension from hurun
skin punch biopsy could be used as an alternative
material in colorimetric 0IN PCR, if the skin biopsy
sarple was not available. Finally, no correlation was
found between the colorimetric 0IN PCR and Icfl-phenolic
glycolipid (PCL) ELISA.
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IDICTIFICATION OF STRAIN VARIATIUN IN M.LEPRAE BY

,VII'1.IFIEU RIBOSOIAL DNA FI■[ER PRIN'I'I NG.

V.M.Katoch,^V.D.Sharna,^H.B.Singh,^K.Katoch,
M.Natrajan, D.Singh, R.K.Sharma and L.S.fhauhan

Central JAIMA Inst. for leprosy (ICMR),
Taj Ginj, Afira 282 001 (U.P.) India

With the widespread use of PDT, there have
been major changes in the epidemiology of leprosy.
However, continued high incidente rates and
persistent foci of disease point to the need of
developing techniques for eliciting strain variation
for studying the transmission of disease. Our earlier
observations and data published by others suggested
some strain differerces within M.leprae. In Chis
study different primer combinations targetting
ribostmal gene region have been tested for eliciting
these differences. Biopsies from different ,types
of leprosy cases attending the OPD of our Institute
belonging to different geographical locations sere
collected. Nucleic acids sere extracted and
fractionated by a physiochemical technique being
used at our labaratory. Di fferent stretches of rUNA
gene region sere amplified, restricted with different
enzynes and probed with rRNA probes by our earlier
published methods. One fragment encoding most part
of 16S rRNA and spacer sequentes has been firlally
selected as this showed maximum variation. Using
Chis strategy different subgroups within M.leprae 
have been identified. Resulto indicate that amplified
rDNA-RFLP analysis can be usei as a tool for
molecular epidemiology of the leprosy.
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DETECTION OF MYCOBACTERIUM LEPRAE BI
POLYMERASE CHAIN REACTION IN NASAL SPECIMENS
OF LEPROSY PATIENTS AND HOUSEHOLD CONTACTS

Rita M. Gander, PhD, Carolyn B. Lyde, MD,
Tom P. Gillis, PhD

The University of Texas Southwestern Medical
School, G.W. Long Hansen's Disease Center,
Batom Rouge, Louisiana

Several Rundred new cases of leprosy are
diagnosed annually in the United States. The
route of transmission is hypothesized to be by
aerosolization of bacteria present in the nasal
cavity. To investigate nasal carriage and trans-
mission of M. leprae, nasal secretions sere col-
lected serially from patients, contacto, and com-

tremo. Samples were analyzed by standard micro-
scopic technique to detect acid-fast bacilli. In
addition, nasal samples were analyzed by a
M. leprae specific PCR assay.

The test is based on the amplification of a
360-base_-pair region of an 18-loa protein gene of
M. leprae. Use of a molecular assay with en-
hanced sensitivity and specificity will allow
detection of M. leprae nasal carriage in individ-
uais potentially with subclinical indection as
well as patients with clinicai disease. Pre-
liminary resulto from 21 patients and 28 house-
hold contacto have been PCR negative.

To our knowledge, this is the first study
that will provido data concerning carriage and
transmission of leprosy in a non-endemic arca.
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MIOS
R?IUNOSTIMULATORY "CpC" MOTIFS IN THE DNA OF A. leprae

Ricardo Tascon and M. Josenh Colston
The Division of )tycobacterial Research, The National

Instituto for Medical Research, London, UK.

It has recently been shown that the immune system

is capable of responding to oligonucleotide motifs which

are present in bacterial DNA. These motifs contai( "CpG"

dinucleotides at their core. Since mycobacterial DNA is

CC rich o e would predict that such motifs would be

relatively common and hence that mycobacterial DNA

should have powerful adjuvant properties. We have

studied the ixmunostimulatory effects of synthetic oligo-

nucleotides based on mycobacterial "CpG" mettfs in the

priming of the immune response.

Secasse dendritic cells are the principal ancigen

presenting cell in peripheral tissue, we have studied

the response of primary or conditionally immortalized

dendritic cells following exposure to synthetle oligo-

nucleocides based on mycobacterial sequentes. We have

detectod the specific induction of cytokine genes

including IL-12, IL-6 and interferon alpha/beta after

exposure to such DNA. One of these motifs is present in

the repetitive sequente which is found in multiple copies

in the M. leprae genome. We have also shown that co-

inimunisation of mice with purified mycobacterial proteins

and immunostimulatory oligonucleotides induces a strongly

Tli1-dominated response to the protein.

These results emphasise that the powerful immuno-

stimulatory properties of mycobacteria are not confined

to the cell wall, but also extond to the mycobacterial

genome. Such properties are likely to play a key role in

the immunopathogenesis of leprosy.
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M[09
PCR ASSAY FOR TIIF: DETECTION ANU IUI';NTIFICATION

OF.11. leprae IN P:\TIF:NTS IN TUF. UNITED STATES.

Scollartf T. P. Cillis, and 1). L. Williams

GWL Ilansen's Disease Center at LSU, Ilaton Rouge, L.\.

Ilackrroltntl: The differentiation of leprosy from other
cutancous granulonlatous diseases is routinely hascd on
characteristic histopathologic reatores and the dcmonstration of N.
leprae by acid-fast staining. Increased ascertainrnent o( other
mvcobacterial infections in the skin has mude Chis task more
difficult, but the distinction remains fundamental in selecting

appropriate treatnlent.
LS)jgn: Esperience with formalin-fsed & paraffin cmhedded
tissues, frozen tissues, and tissue tysates referred for 3L. leprae-
PCR during the past four years has been reviewed. PCR was
performed using primers and ',robes previously developed (TPG
& 1)LW) to amplify a 360 bp fragment o( the gene for an 18 kl)
protelo o(d1. leprae.
RoUlls: Among 32 biopsies, PCR was positive in 8/16 diagnoscd
as leprosy, and in 0/13 diagnoscd as non-leprosy by
histopathologic criteria. PCR also identified ,Ib leprae in 1/3
hiopsics in which acid-fast organisms were seen bua leprosy was
not diagnoscd histologicatly.

Conclusion: In a non-endemic population, the sensitivity and

specificity of this lechnique recommcnd its use primarily to
idcntify ,II. leprae when acid-fast organisms are discernable bua
atypical clinica) or histopathologic features obscure the diagnosis.

In mycobacteria secreted proteins represent a
distinct group, probably of particular importante for
immune responses following infection. Quantification
of individual proteins in culture fluid and correspon-
ding disrupted washed bacilli permito determination of
a Localization index (LI) which is essential for
identification of secreted proteins. LI is >5 for
soluble secreted proteins and Glose to 0 for known
cytoplasmic constituents like heat shock proteins.
This procedure cannot be applied for M. Ieprae since
secreted proteins are lost during isolation of bacilli
from tissues. Occurrence of the secreted antigen 85 in
M.1. was first shown by formation of corresponding
antibodies in armadillos with systemic infection after
inoculation with M.1. (Wiker, Int ArchAllergy 81:307,
1986). Me have now compared DNA sequences of the
cloned secreted proteins of M.tuberculosis with the
available sequences of M.1. The Glose proximity
between the 85a and mpt51 homologues also occurs in
M.1., the distante being 185 and 167 base pairo (bp)
in M.1b and M.1. respectively. Additional sequences
are available in M.I. corresponding to the 85b, 95c,
mpt32 (apa), and erp genes of M.tb. All contais
typical signal sequences for secretion in M.1. In
M.tb. the distante between 85b and mpt32 is 26,178 bp
with mpt32 on the complementary DNA strand. In M.1.
the corresponding genes are located on the same
cosmid, B38, with a similar distante of 23,032 base
pairo, and again on different DNA strands. The 24.1
kDa lipoprotein of M.tb. also has a homologue in M.1.
The genomic organisation of the genes coding for
secreted proteins is thus very similar in M.1. and
M.tb, the homology being higher for the mature
polypeptide chains than for the corresponding signal
peptides.
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TTIE PROTEO\1E OF 3/vcobacteritm2 leprae.

Patrick I. Brennan, John T. F3elisie, and II. Cristina V. Pessolani.

Depariment of Slicrobiology, Colorado State University,
Fora Collins, Colorado 30523 U.S.A. a nd Fundação Oswaldo Cru/
21045-900 Rio de Janeiro. Brazil.

Detinition of the genome of 31. leprae Iras been nmtched hy
similar progress in detinine the in vivo expressed proteins. The
genonle project identities open reading trames, i.e., genes ler potentiad
proteins identitied as such hy comparison with genes in other
organisms. Ilowever, the proteome project identities actual protejo
end-products that gorem the immunogenicity and palhogenesis of the
organism and can preside antigens for assa)' development. The

approach involves the separation of highly puritied, armadtllo-derived
.it leprae moto ias subcellular components (cytosol, membrane. and ccll
wall). The proteins of these fractions are separated by 2-D PAGE and
selected products excised for in gel digestion with cite-specilic
proteases. The resulting peptides are resolved hy resersed-phase
Ilt'I.C, directiy analyzed hy electro-spray mass spectrometry, and the
molecular ions of these peptides searched against existing databases,
limo allowing for identification of the whole protejo by way of
marches to calcut:ted molecular ions of theoretical peptide
tragmentation patterns. To date, about 50 major expressed proteins
have been identitied. some previously recognized, for jnstance:
65 kDa GroEL -2_; 10 kDaaGroL'S; 28 kDa/Sod A; IS kDa heat-shock

proteins 18 kDa/ M111P II/bacterioferritin: 35 kDa/N1\11' II; antigens
85 A,B,C; L7/L12 ribosomal proteins CvsA/thiosulfate sultur
transferase/rhodanase; AphC,'alkyl hydroperoxid'e reductase; the protein
elongation factor EF-Tu; a homolog of the M1trA response regulator;
and a 34 kDa pseudolipoproiein. Recombinant forms of these are
being generated to provido a new array of bois applicable for study
of the immunopathogenesis of leprosy and for diagnosis. Supported
by NIAID/DNIID Contract NOI AI 55262.

MI11
SECRETED PROTEINS OF MYCCBACTERIUM LEPRAE

Morten Harboe and Harald G. Wiker
Instituto of Immunology and Rheumatology,
Fr. Qvamsgt. 1, N-0172 Oslo, Noraray
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PROSPECTS OF USING 11.LUFU IN LEPROSY STCDIES

I'ushin, II N D)achina. O.\'. Kalyanina,
O.V.Degtvares, V.:\.Bochanovsky.

Leprusy Researeit Instante, Astrakhan, Russla

Our presiuus jns estigations demonstraied a number of common
biological properties in 11.lufu, II.Ieprae and cultisable tnycobacteria
Isolated from :issuess of leprosy patients and designated as 11.01 and
11.01 I. Toe mentiened m■cobactcria showcd comparable indices of
their su:pbone susceptibil,ty 0-11C 1,1 and 4 mkgrml, respectively) .
1Vith using dtiferent methods, such as precipitation reactions, ELISA
and testo on sensitized guinca pigs it was found out that V.leprae,
1f.lufu, 11.01 and 11.011 shared common antigens and had similar
protelo spectra. Intracutancous Injections of 11.lufu, 11.01 and 51.011 in
to mico 223 days before 11Jeprae inoculation resulted in a marked
protective elïeet (the highest degree of protection (log10 average
harvest in controls minus log10 average harsest in test groups) was 2,96
for 1f.luto, 2,26 - for 1L01 and 2,73 - for 51.011. Blood samples from
153 subjects including leprosy patients along the tvhole spectrum of the
disease, patients with other intectious diseases and healthy donors onere
investigated in ELISA and a soas found ou: that preparatinns made of
1t.lufu and SI leprae had antigens interachng ,cidl spccitic antibodies
from blood samples of leprosy patients suggesting anligenic similarny
of 11.luÍs and N.Ieprae. A comparison between test-systems deceloped
on the basis of antigens of SI lufu and 11.leprae shosved comparable
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specilicity (98,5% and 97,0%) and clfcctivity (98,6 and 97,2%) of both
testo at 100% sensitivity. The results obtained appcar to be rather
intcresting and promising for furthcr deselopment of diagnostic and
vaccine preparations based on M.lufu.

Gene Vaccination for N. leprm, hspba usine plasmid DNA

carry i ng I mmunosl i mu l a tory Sequences.

Hl roko \,au.lguehi^, Tio \kmng \ce , l.uuko Yugl

Haruki ukamur.^N.t.s.ulao Ui ,ata^and \ukia Sato
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Reeenr IN' il has be.•u popular using DNA s .lcriurs.^lhe met ha,:

is mure ,esi,•• tu m.anufarturr, proside prolonged antig,•u

,•spressiun suai wh,•u co d,•lisered with rosa imuln ory muleele>,

enhauce the suilsequ.•ut n•spwue tu the DNA eneuded aro ig•^.

cowpan•d with com eut ìcual prol riu s.au^nes.

'a.• p aus! rire! ,•! ri s• reer.uili::.0:' 11\1 for ••spressiou ut N.

leprae hspri5 using p\(( whìeh ..sugo twu inmumost inwlatory DNA

sequenees I ora l.•d rilhi u.wpic i I l io resisr eus.• geme. Theli\l.11

mire s■ccinau,•) ri,h lhe recombi nana IA.) rrr,• saerifirei! tut

anal ysis of iIW111114• responses agaí rua N. h•prai by spl tmoey t es .and

maerophages ruII isat ion. Ií3- 7 ras pendured troo splenecvt , •,,

cultore of the sarcivated miei', sua i enh.meed by co-rull ival ion

with N /eprre Ivsite or 11spó5 in rinn.

This result suggest that hspdd is us.• ful prateio .cot igen

against detens.. for M Iepr.re inferi iou, and !bis method is a

,good teehnfique for dos e lopnu•ut of sare inos.

MI15

DEVISING A MORE PERFECT LEPROSO VACCINE

A. N. Chakrabarty and O Sujata G. Dastidar

Calcutta University College of Medicine and 4 Jadavpur
University, Calcutta, India

The basic problems of immunity in LL and non—TT
cases of leprosy are highlighted by defects in the cell
mediated immunity, a progressive hyperbacillimea, a
harnful persistent immune—complex state which actually
protesto the lepra bacilli, rather than killing them, a
macrophage granuloma reflecting a surrender to the
leprosy bacillus, and massive bacillary invasion of
almost ali tissues and organs. In theory and practice,
experimental evidentes show that immunological unres-
ponsiveness of LL cases to leprosy bacillary antigens
can be partly or wholly changed to a positive response
by various permutations and combinations of BCG, other
mycobacteria and leprosy bacillus, nodulated by immuno-
boosters. Such responses may also be long lasting. The
immunological failure reflected by lepromin anergy,
immune complex and macrophage granuloma formation, may
be corrested substantially, firstly by reducing the
bacterial load using chemotheropy and subsequently
various combinations of immunotherapy ; this wili help
achieving lepromin pasitivity and conversion of the
cases by recruiting appropriate subsets of the T—cells.
An in vitro groun killed culture of the leprosy baci-
llus wi11 be the most suitable ingredient of ali combi-
nation vaccines. Our studies show that these in nitro
cultures (CAN bacteria) have same immunological speci-
ficity as the leprosy bacillus. Selective cheootherapy
is a suitable adjunct based on in vitro sensitivity
testo. As of today, ali studies indicate that the CAN
bacteria are in nitro cultivated forms of leprosy.

MIt6

IN NITRO DETERMIINATION OF
ANTIMIICROBIAL suscEP"1•II31L rrY OF
,t f }'COB.1 CTERI USf L EPR.1 E 13Y TH E
MICROPLATI: ALAMAR BLUE ASSAY

Scott G. Frinihlau

Laboratory Research Branch, Gillis W. Long Hansen's
Disease Center, P.O. Box 25072, Baton Rouge, LA 70894

The Alamar Blue reagent, an oxidation-reduction
indicator, was used to assess antinticrobial activity of
drogo against the non-cultivable at. leprae in axenic
medium in 96-well plates. 10' .tl. leprac/well were
exposed to antimicrobial agents for 1-2 weeks at 33C
under ambient or microaerophilic conditions. Alamar Blue
reagem was added and the reduced forco of the dye was
measured tluorometrically after 48 hours incubation and
compared to that of drug-free cultures. Marked dose
responses were observed to rifampin and clarithromycin,
both effecting a signiticant reduction in tluorescence at 39
ng/ml. Dapsone was also active at this concentration while
sparfloxacin, minocycline and otloxacin showed
signiticant inhibition at 62.5, 125 and 500 ng/ml
respectively. Alamar Blue is an inexpensive, non-toxic
dye which can be used to rapidly determine the viability
and drug susceptibility of ^leprae.

MI17
.\ \E\\ RAI'ID \IF.111Ul) TO SIF.ASLME RIF\\II'I('I\

Ri:MS - F.1.MT I\ tf) C'OH. IC•TfìK/C'll t/i/'KI 6

Siewart Cole, Nadine 'tonou:. Andrea fhomas• and P:pd Ro.he•
Cnue de (ieneuque Nlolcculaire Dacterienne. Institui I'aslcur.
I'ans, Ir R.\\C'h and • NI■cobactenal Research Labul:norv,
.\n:mdaban Leproso I lospital, Kalhnlandu,

Rlt:mtplcin u lhe ke■ bactericida! druc in tnulll-drug therapy
( NID II ter leproso. Resistanee lo rl Lmlpicin is rafe in Iepross

and measurement of ntmlpicin leslst,nlce is dependem ex the

nuaue foot md:usay o ^is ruely applicable to the detendo,,
of resistance in pauents relapsulg Ater NIDf. lhe mutatiuns eI

the rpr18 gene asusciated ssuh nl.unpian reslslance in

Ah cohaeleroei Copra: hase beco idenulicd and copio} ed in a
nos el tineprobo assa}. PCR :unphlicmon of the rpol} gene liam

slan hiopsies fruto reacus:acd relap,ing leprosy patients mias

lollossed by lt■bridrauon to oligonudeotides camplementars
with The sondei} pe gene and with 5 of the pont! mulatiwu which

accoul11 for 70"u of the recomr 11,ed 11lntatl011 Io nfarltpiclll

resistam Ieprosy. Hiodmg lo oligonucleotides soas sisualised by

hinding stn•plas Id1n-alkaline-phosphatase to the hio0n labelled
('('K product:md ineubating with chrontagen.
lhe application of this test to the detection of nf:unp em
re,utancc :md presa iolary residis frum relapse paticnls in India
.uId Nepal ssdl be presented.
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THE DIIIYDROPTEROATE SYNTIIASE OF .5f1'COB.ICTERIUSf LEPRAE
AND DAPSONE RESISTANCE

Disco 1 Williams and Thomas P. Gillis

Molecular Biology Research Department, Laboratory Research Branch, GWL
Hansen's Disease Center, School of Veterinary Medicine, Louisiana State
Umversiry, P.O. Box 25072, Baton Rouge, Loulslaoa 70894

Dihydropteroale synthase (DHPS). encodcd by folP, is a key enzyme in
the folie acid biosynahesis pathway of bacteria which caulyzes the condensados
of para.aminobenzoic and (PABA) and 7,8dlhydro-6-hydrosymethylpterin-

r
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pyrophosphate to toem dthydropteroale. Sulfonamides are a elas, of drugs that
act as substrate analogues competmg with PADA and thereby, exening Iheir
antimicrobial effect. Dapsone (DOS), a sulfonamide analogue, is an e(fective
antileprosy drug; howevrr, resistance to dos drug is quite high in some regioos
of lhe world with the potental for undermining current control strategies for
Ieprosy. lhe mechanism of DDS resistance in Alvcobarrenam lepra< is
unknown, houeser, il is thought lo be associated with DIIPS. We hase
previously cloncd the putanse folP from a DDS-suscrptible strain of ,i/. leprae

indo a DIIPS temperature sensitive mutant of E. lati (S1C-ilahs3) and showed
that r presslon of thls gene product complemented Ne Mate pathway at 12 °C.
Three possible mechanisms of DDS resistance directly associated with DIIPS in
Sl. leprae were investigated: I) missense muutions in fo(P Ieading to an alterei'
DOES. 2) folP gene ampltfcmion Ieading to overexpression of DIIPS and 3)
mutations in promotor-like regions upstream of foie which may up regulale
DOES. Comparison of foi? sequences from DOS-resistam and DDS-sensitive
.tl. leprae strains showed no ddferences. Restrictlon fragment Iength
polymorphism analysis using a foi? probo and Sml digests of chromosomal DNA
from DOS-resistam and DDS-suucepnble suadas of Sf. leprae showed that one
copy of the fole gene was present In ali suadas, indicating that gene
amplifcation was not a mechanism for DOS resistance ie •N. leprae.
Comparison of promoter-tike regions upsreeam of folP from DDS-sensitive and
resistam strains showed no sequence differences. Therefore, these data suggrst
that resistance of .N. (eproe lo DDS is net directly associated with
overexpression of foi? based on gene amplification, altered promoter activity or
an altered structural foi? gene in the DDS-resistam draina analyzed in lhes
study.

`1I19

RIIAMI'I('IN KI1SISTANI 511'C(RD1CTEl(/LNI I.EPR1E ISOLSITD IROM

JAI'ANGCIi I'AITIiNIS AND MUTAIIUN IN rpull GENE

Slaaaneri SLtauuka. • Y,nhiku Ka,hiwahara.• Masaichi ihdoh,• Mavnari Kai,•

Shinji Muda. • No('oru Nakata.• limem Sagan•• and Kunihiro Kinjuh••

• I cprosy (encara b (enter. Tokyu, lapan.
• • Sole ira) 1 cprosariunr Okleawa Airaku rn• Okinawa, Japan

Many ri(angsiein resista:O .il. Lince hase beco delested and Ihreatea the

ett.nive Ieprosy control. Gonelic nnthad mighl Io usetul 1or lhe carly Jetrntion o(

resistam haeiui. si ne lhe nmtatim in Lhe r)m!l gene c mfera the rifampiein

resistanc, hwa rifampiein resistam ll.(.¡nae /Acre is.dated from Japanese patients

and mele/Ilide o''que e ol rpoi gene was dedused to elari(y the e satise

uunation in lhe gene. Cxdulness ol the simplc nsethasl ler Lhe deLeelion  ol

nudation was al.so alh+riscd.

lhe onde tnice surre imwvlated with 8.0 10 or ILx IU • bacilli inn+ lhe

teor tad and Lcd on Jiets conta:rung with rifampiein ia the coneennmion of B ulgnr

per BN■gnl of diel from '_nlonLhs atter inlection. Ilaeillaty growth ia Lhe rifampiein

trcaed n e awas s mpare/^ u^nineto that in Lhe uneeled ^by 55 wecks alta

Inthnion ^'Ihe suweplibilily Lo drugs was examined by mou,c toar pad nsethmd or

BuJdente for systcm. (toe i.solate was resistaot lo rifampiein, KILM 1648 and DDS.

The muntion is Ihc cmmLan liar x e•5?I which r suhed in lhe sutntimLion lo

(vacine was delested as in most resistam cases w far repmmed. Markedly dilfercnt

banding panem in PCR-SSCI' was depietrd between wild type and the resistam

iorlate. 1 letermduplux analysis revealed the two banda in the h/lerugene/1ns miaiure

of 305lip 1'CK prmmducts and single bana in lhe homogenems one. Aeother ieolate

was umsidered to lmc low resistaet lo rifampiein. however cuntirmation is in

prugfess. The casino for glyeine al 521 was changed from GGC to GUI', but no

ch:mge in mino acid, sileut mutation, was shown. ((Lher pofnl umutions erre

resevled ir othur regi° s of lhe gene rit is coneluded that sorne genetie met hasta .are

applicahle s for dez.°ning mmation ie lhe gene, which cunlas rifampiein resistam,

hul si sseptibil;ty ihr lhe rifampiein cursa hc eonlirmed by olhe, melhods sueh as

sequennirg.

Phospholipase A r (PLA 1 ) comprises a diverso family of
enzymes that cleave the sn-2 fatty acylester bond of
glycophospholipids to yield a fatty acid and a
lysophospholipid. PLA 0 has a central role in generating
arachidonic acid that leads to the formation of thromboxanes
and prostaglandins. We detected lysophospholipase in
M.leprae by a sensitive radioisotopic method. Optimum
activity was at 37°C and at pH 6.0. Temperatures above
70'C completely inactivated the enzyme. The compound
AACOCF3, a trifluromethylketone analog of arachidonic acid,
inhibited the activity. The inhibition appeared to be of the
uncompetetive type. The K,,, of the enzyme was 2.5x10 -° M,
suggesting a fairly strong affinity for the substrate.
Lysophospholipids have been shown to be microbicidal to
invading organisms. Possession of lysophospholipase by
M.leprae apparently is one of the mechanisms which enables
the bacilli to survive and proliferare in the phagocytic cells of
the host.

M I21

STRUCTURAL ANALYSIS 0P THE HICH MOLECULAR MASS
PENICILLIN—BINDINC PROTEIN 1 OP MY000ACTERIUM
LEPRAE

Sebabrata Mahapatra, Saumita Das and Joyoti 
Basti

Department^of^Chemistry,^Bose^Instituto,
Calcutta-700009, India

Tuo^high^molecular^mass^multlmodular
penicillin—binding proteins (PBPs) of elas A
have beco previously Identifica from the
colloction of ordered donos of Mvcobacterium
leprae, produced and characterized in
Escherichia coli. PBP1 behaves as a PBP of lota
penicillin affinity. Deletlon of the N—terminal
amino acida suggested that a region between
rosidues 39 and 81 prohably functions as a
membrana as_sociation sito. Deletion o! the
C—terminal 164 amino acida did not affoct
membrane association. Deletlon of the
noa—panicillin —binding (n—PB) module led to
production of a truncated PBP localized in
Inciusion bodies. The POP was solubillzed with
guanidina—BCl and refolded in a renaturation
buffer. Refolding was confirmed by measuring
intrinsic fluorescence o' unfolded and refolded
forms. The truncated PBP showed kinetic
propecties similar to the intact PBP. This is
the first report of a clamo A PRP retaining
penicillin—binding activity after removal of
the n—PB .redulo. This PBP appoars to be a
low—affinity penicillin target unique to
mycobacteria; sinete a protela with amino acid
sequence similarity has recently beco
identified in a cosmid of M. tuberculoses. The
faca that it retains activity as a eoluhle
protelo carrying the PO module only, ahould
facil otate future X—ray crystallographic
studies on [(lis target.
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HOW M.LEPRAE DEFEATS A DEFENSE MECHANISM OF THE
HOST

K. Prahhakaran E.B. Harris & B. Randhawa. GWLHD
Center @ LSU, Baton Rouge, LA 70894-5072, USA

Mycobacterium leprae possesses a highly active enzyme
that rapidly hydrolyses Lysophospholipids. Lysophospholipids
generated by host tissues are extremely reactive molecules
that can lyse cell membranes and kill pathogenic organismo.
The cell membranes of both prokaryotes and eukaryotes are
mainly made up of phospholipid bilayers. Phospholipases
that degrade phospholipids are classified according to the sito
at which each enzyme acts on the substrate molecule.

MI22
SOYIE BIOCIIEMiC:1L FEATCRES OF THE INTER:IC'TION OF

IIIY(18.1("TERICSI LEPRIE NITH LA.NIININ. Marques \IAS(. Brennan

Kl • and I'es,olani MCV. Laboratório de I1,losenmasc. Fund.içao Oswaldo

Cruz. Rio de /arteiro. Branl. 21)145. •Deparunent of hticrohiolne■. Cobreado
State t'nisersity, Fon Collins. CO. USA. SU523

The neural tropistn of l/ (.praia' has been rcand■ attrihuted to lhe specdic
hindinç o( the logremos■ haallus to laminin 2 (L52). .r I - N 1101 .01111

prelercnli.dh di,inbntcd on the Schssann sal ba.cment nunlhrane

( Rambukkana rt al.. Cell XS. gl1-821.1'197). Howeser, the nloleadc on l/
(a ,raie surt:ue respomiblc for Iantinin binding i, still unk uossn. In «ceder to

charactcrire the lamin tal nceplor 01 time leprosa hacillu,. xse uocsngated

seseral h:ochentieal reatores 01 11 (qv,m - lantloto in0.• ract1011. Its using

microtitcr maells coated wnh the bacilli, ss conlinncd the capacita ol,uluhle

LN2 to hind to .11 lepr,e•. Enhanced hmding etp.reit■ of lanunin ss.t,



116A
^

I!l1e/7u0110lru l 10nrn (1/ n/' L 7)/Y1.vy
^ 1998

ohsened stith pari tied.rll oall of the bacilli, indieating a,urlace locnion ter

this receptor. Also, hinding of I.N2 tu 1! Irprre usas reduced b, treauneut of

the hacterial edis s. i da protcina,e K or tn psiu. suegestine that the hinding to

chis hasenient nwmhr.ute protele is mediated by h acter1:11 ,urtace prutcm,

Since p hennlie gicolipid 111'(0-I I is abundaritb present an the surlacc et 1/

!.jure. ate also intestigated,1 possible rale of chis etolec ule on the Interaawn

of I.N2 unir the bacteria. Preincuhation of I.N2 ouh I'GI.-I residted in

signiticatt enhaneer ent ol I.N2 hinding tu the haeteria. Ihe,e prelintlna■
results suggest that I.N2 binds to prutein, loc.aed on thc surlace 01 .1/ it r l

and that I'G1,-1 enhances the hinding of I.N2 to the,c protems. Ihrec

indepeirson approadxs are cu rrentlr heing undertaken in order to isolate the

lantinin reccptuns) from hictenal estracts: i) for ssestern Igei-oserla■, II)

lantinin allinity chronruograph■, :ind int inununoprec ipitation of Iuminln-

e:ceptor compleses.

Financial support: CN I'q and VIII
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STRC("Fi'R.\i- ('II:\12.\(II:RIZA'1'ION or ri u : ('11,1.
OF llrcahrctert ruir Irprae.

Delphi ('h,ttcrlcr. Felly 1. Nlotielika and F'atrick 1. Brennan

Department of rlierobiology, Colorado State 1 ' 111s ersity. Fora Cull ins.
Colorado 80523. USA.

Nlv'cohactertal cell wall polvsacch:uldes inelude cell wall
arahino;_alactan 1AG) and pcptidoglyean (PG). AG is esteritied ai the
dista) ends with mycorates and cocalrntly linkcd to a pcptidoelye:n

laser at the reducin, tcnninus. In our elt irrt to address the stntcmres of
atese ntolecules itt .l!. frprae, w:dls of .11. feprur scere punlied on a
diseontinuous sue rose density gradient. i'urihed cell cv:dl cores wcre
subsequentiy treated with n tiJ base to remove hound msscolates and
ntild acid tu release PG from the covalends linkcd AG. The ntild acid-
soluhilited AG mas fractionated 05102 size exclusitn colunttt
chrontatography and analyzed using chenuc:d dctivatization and mass
spcctnnnetry.

We lane also undenuken the fonnid:tble Iask of digestion oi
peptidoglycan (PG) of ,31. leprru , since nt ycobaeterial PG are knnwn
to be notoriously resistam tu I vsotSnte. The acid-reieased
pcptidorlycan is rcduced :md suhjccted to degradation using secara)
methods (acid hydrolysis. mutanolysin digewon, tritluoromethane
sulphonic acid treatment). We Impe to assign the printary stntcture oi

leprae PG using :m integrated approach of LC/ESNIS ielectrospras
mass spectrometry). A comparativo smdy is also cardei.' out using .11.
trberndasis cell wall in order to address sithtle
differences/ntoditications hetween the cell wall contponents of these
nem mycobacterial specics.

We are also studying the non-covalent hound cell envelope

polysaccharides of .l/. lepra -e, such as the secreted arabinomannans.
glucans and lipoarabinomannans, by examining polysacchartdes
isolated froco infected and non-infected amtadillo lisers.

(The research is supponed by NIFI, NIAID/DNi1D Contract NOI Al
55 2262).
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C(1ii'ORI SON OF ASSFSS?T:IT OF VIABILITY BY NOSIAL
`:OUSE FOOT PAD, ATP .'€ASL'REIENT ASD PCR ASSAYS.

U.D.Cupta ,^K.Katoch,^II.B.Singh,^M.Natrajan,
V,D.Sharma, V,M.Katoch

Central JALMA Inst. of Leprosy (
 Qinj, Agra-282 001 (UP), India

Varlous techniques for the estimation of
M.leprae viability have been described. base foot
pad (:FP) is one of the old and main techniques
for Chis purpose, Besides MFP, bacilllary ATP
measurements and PCR assay have been used in Chis
study to determine the viability. In this
investigation, an effort has been nade to compare
the usefulness of these techniques to assess tho
therapeutic effect of a newer drug regímen cooprising
of conventional drugs as well as newer drugs 1ike
ofloxacin 8 minocycline in secar positive MB cases
in the beginning and af ter completion of one year
of treatment. Biopsies .ore processed for viability

assessment by normal mouse foot pod (Shepard et
al), bacillary ATP measurement (Katoch et al) and
PCR assay ('Williams et al) by the techniques
established at this Institute. Cnmparison of results
by these techniques; in untreated as seu as treated
patient s suggests overalI good usefulness of NEP
8 ATP mesurernent in assessing the ef lect of the
IIDT including this refinou. ATP assay Ias Lecn found
tu tio more sensitivo in cases with low bacillary
load. PCR assay appears to be suitable onl y for

knouing the trends.
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IDENTITY OF THE LEPROSY BACILLUS WITH CAN
B ACTERIA

Snjata G. Dastidar, Aninda Sen °, Aparna Chakrabarti°
and A.Y. Chakrabarty •.

Jadavpur University and 9 Calcutta University College
of Medicino, Calcutta, India.

The^CAI^bacteria^or^chemoautotrophic
nocardlaform bacteria (CANb) Bali been reprnducibly
cultivated and propagated continuously from human,
mouse footpad and armadillo loprosy tissues^these
had been repeatedly isolated.^The CANb, liko the
loprosy baclllus (LB) aro non-cultivable on any of the
known/acceptable media, bui grow only on chomically

deftnod media containing (N11 4 ). liquid paraffin, urna

etc. These have an idontical mycolato profilo, lenq
genoratinn time (Ca. 44 hr), nocardlaform, weak
acidfastness, idontical mouse footpad pathogonicity,
lopromin response( s) acros  the LL-TT spoctrum and
presente of PGL-I.^lis possession of collagenaso and
golatinase further identifies ft with the LB.^lis

guanine auxotrophy^possibly explains it s selectivo
proferonco of the macrnphago nuclous for scavenginq it.
Multiple molecular biological paramotors applied on the

CANb viz-a-viz the LB show thoso as two convorging
on idontical points.
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GRAM-POSITIVE COCCOID IICR00RGANISMS CL'I.TIVATED FROM Tt1E
11AASEA'S DISEASE PArIENT SPECIMEAS, AND M. LF:pRAE.

Tsunehiko Itirata

JST Sr. Researcher, Phrapradaeng Hospital, Thailand

Since Hansen, G.A., after observing the Ilansen's
disease (IID=Leprosy) bacillus in the lesions, nade the
first unsuccessful atteapts to cultivate it outside the
host, as reported by Terni (1950) in a long tine back, a
great nueber of research workers have clarned that they
have succeeded while others evos nos are doubtful that
it has been acconplished.

Itr
^

aid that the eicroorganisus^ost^nonly
isolated and known as the results of pieneer research
orks of Ieprosy bacilli are included in following

categories: (a) strains belonging to diphtheroid bacilli
which were eitherw

^

-acid-fast or only^eakly acid-
fast, (b) chronogeni ic acid-fast bacilli, (c) non-
chromogenic acid-fast bacilli and (d) anaerobie bacilli
or actinonyces.

Anongst^such^•icroorganisas,^the^Grae-positive
coccoid organisas are of conpelling interest as observed
and exanined by Delville (1977) and Chatterjee (1976).
The organisas are easy to be stained with Graa's aethod
and to be cultured on ■edia. Eros the bacteriological
observations of their properties, they may be seen at a
glance as the so-called contaninants or varinos bacilli,
though they sio,. a cyto-aorphological change in state
frei cocei to rod — (roa rod to cocei.

The present report isa
^

sult scrutinized the
bacteriological observations of the Grau-positive
coccoid uicroorganisas cultivated frota the IID patient
specinens and the bacteriological mutual relation to IID
bacilli varied from tirarpositive to tiram-ghost or Grau-
neutral and exanined as the acid-fast bacilli stain red.
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IN VITRO CULTIVATION of Mycobaclenurn leprae with INTERLEUKIN-2
Choonq-San Oh M D Ph D.
Modem Science Chnic for Biornedical Research
Rm. 303, SPE Bldg, 302-46 Dongbwchon-D°ng, Yongsan-Gu
Seoul, 140-031. Korea

I reponed that colony formmg acid-last organsms are isolaled from
armadillo spleen and pude mouse foolpad mfecled wdn M. leprae and that
these two organisms maintam Iherr multiplication ira 3% Ogawa media
contalmng recombinant human inledeukin-2 (IL-2).

Conlinued cultivaoon tnal showed that these Iwo organisms maintain
there IL-2 dependency up to 15' and 16' generation, in case o1 armaddlo
and nude mouse originated M. leprae. respectrvely.

Next step o1 expenmenl was to idenhfy these organismo watt
polymerase chain reaction (PCR) usino M. leprae specific pnmers C S D
and pnmers Ll-L4 (nested PCR). These showed that lhe template of
armadillo M. leprae DNA prepared at Colorado Slale University. USA. the
templale ot nude mouse M. leprae prepared at National Instltute for Leprosy
Research, Japan, the 11' generation isolaled from nude mouse at my
laboralory, and the 10" generation isolaled at my laboralory from armadilto
spleen infected with M. leprae, ali these 4 templates amphfied lhe expected
and the idenlical soes of DNA fragmento (372bp fio case of pnmers C & D.
347bp with pnmers L1-L4).

Ouanutative PCR showed that 10' fold multiplication of the 11"
generation (isolaled at my lab from a nude mouse foolpad intected with M.
leprae) for 2 months after the inocuiation. The control culture tube wdhaut
iL-2 showed 10 fold for the same time penod.

Also. the M. leprae template prepared with the 10' generation culture
isolale from armadillo spleen ampllhed a 390bp DNA fragmenl fio a PCR
usmg 73 e. y10 pnmers specific for human IL-2 receptor y chain gene. This
PCR product was sequenced successfuliy and funher studies such as
cioning and the DNA hybndization are under investigalion to identify the lull
IL-2 receptor gene sequente ira M. leprae.

In conclusion, M. leprae is successlully cultivated ira Ogawa media
with IL-2
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CULTIVATION OF NIYCOHACTERIUM1 LEPRAE
IN ,ARTIFICIAL CULTURE MMEDIUNI

S. A'. niswas

Department of Pathology

Medical College

Calcutta - 700 073, INDIA

A novel pnxedure ni the cultiyanan r f,kt leprae ira comhined Dubos-
Lowens7eur-Jensen medram ater adilam,: uf d{ymxut• srxluim n' bemg
n ported. 77rrs has been fuund to fie svcce.■hrl as the organisms, afrer
mulnplrurg vvgorously m dn'ranne contaunng Dobes mad,um, have
pnxiuced a rtsth/C colony ara the .nvf rce cif L..J. slant duruig 8-16
weekn o/incubar/o// ar 37'C. lhe entumeci' growth r f Chis recalcitram
oq{attsm is doe to snmulatung ef/irt of th roxure as syell as svpply of
readymade haste nuuanents In the Unhas medram. Larade•rmal
inoculariam of hactenal saspertnon frrim the .nihculnae imo the fxn-
pad of cortlsone frearei swiss mouse resvalei' ari carly appearance of
specific lusrologica/ /esi in of lepro.sy wrth ir jltrarion of nenrlibres
by lepra cens. lhe methrxlolo,, ; descrtbed here for in-estro culnvntiorn
of.N.le prae, may opera aia a new era in pr paration ofplvif ed vacctne,
prrxluction ofspecific monoclonal unnho tv and study of tn-raro drug
sensaway, and as .nich ensure rapid eradicairo,, of leprosy:

.l1)cohuicl num leprae is ao extremeis. siow grow ing organism, hacmg
ao ira vivo doubling ume of -1 _2 3 days. In caro, it is uncultirable ora artificial
mcdium, but viability can be maintain d, wuhout multiplication, fora limitai
trate. Tradiuonally, ineubauon at 100 - C or autoclas mg has beto usai to fali 1f
leprae for experimental use. Both of these ranhais cause extensice dcnaturauon

and danugc to the bacdli. In this study, sse cyalualed eamma-irradiatron (y-rad)
as a mcans to 1.111 this sloo lv growmg organism. Freshly han -cstei], viable
adnmic me nu nxwse-denced .l f leprae ri cri exposed to vara ing doses (10' to
10' Rad) of y•rad m a Sheppard Model 484 "'Co irradiator. The cultisable,
nosvironmental mscobactcnum, .5/ luju, suas used as a control. To assar
mcubobe acticuy, both species werc moculatai finto the BACTEC 460 sustem
which measures the oxiJation of "C-palmnic acid to "CO_. Grossth of Sf
leprae ss as evaluauzl usmg the proporcional bactericidal mouse fool pai] assar.
Grossth of df lupe ssas esaluatai by plaung serial ddutions ora 71111 altar plales
for rnlmxration of colon. - fanling uniu (CFU). y•rad of both,tf leprae and 11.
(u/ir result d lo a dose. ependent inhibition of metabolic acth ity. y-rad of up

to 10' Rad had no dTtt on the oxidation of palmitic acid by cither organism.
\Vith.l f l: prne, 10'• 10' Rad causai ara mtemlediatc inhrbitory elTect, whereas
10" Rad yieldcd almost total inhibition of mdabolic ocoyity. \Vith .tl. 1uJü, ira
contrzsL 10' Rad inhibitcd metabolic activity by 99%. Hosseser, culture of y-
rad .Ir. ln fr showed that w hile 10' Rad caused _ 2 log reduction in the number
of CFU, - 10' CFU/m1 sun'ived. y-rad of 10" Rad sterilized the culture ofÂf.
luJrr as no CFU sscrc rtos  cred. The efTect of y-rad on grossth of. 5L leprae is
currently being evaluat d. These data sugg t that y-rad may be ara efiicient way

to kdi !tf leprae wuhout causing extensive damage to the cell architectuc, as

opposcd to boiling rir autoclasing. At leprae by y-rad may be prefcrable

when comparing ecflular responses to use versos doai bacilli in vivo and fio
vivo.
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GENE FCSION EXPRESSIO1 OF .kV U15IUSONIODULATOR FRO>I
7f 3'L'O/34 LTERI Ls1 1. EPR I£

S Suresh Baliu and P R blahadesan

Slalladi Research Centre, Bkkauuthangal, Chennai-e00 097. India

Gene fusion expressiun technoloigr tias come a long way Irem the dars
nf insolubie lacZ fusion construcis that werc useful only as antigens Today's
fusion systems not only preside high leseis of gene expre>don, bur alvo atiro
produce soluble and conectly folded fusion pmrens that can be conseniently
purified and etfciendy clused Since mycobacterial transcnptiun and
translatiun signals are iuorly fone-nona' in b: colr, it is necessary to put the
required gene ceder a strong and inducible prometer saem tu arbitre the
production of desired amuunt of the producl Ir that expressiun system has a
fusion partner, then, n provldes high stability and solubility for the fusion
prateio wnh ao opportumty to fold conectly instcad of prreipitating imo
indusion bodies

Delipiditied Cell Component (DCC) of St l.prae has teen shown tu
base immunomodulatory eiTect both ui atro and uu , By screenmg the
;st ll expressamlibrary of 41. /eprue with antibodies xraised against DCC,

sanou, dores catre selected Out of these, ene clone of I b Kb length,
expressing a protein of 25 kD showed functional properties similar to DCC.

Tive gene was ciuned ]rito the £sair gene fusion expressiun sustem
with a fusion to \laltose Binding Protein (MBP) which is 42 kD. The fusion
protein expressei was 07 kI) indicating that the gene was coding for 25 kD
protein The expressiun lerei was high (-15.20% of the tora] soluble protein)
and the purification was achieved by the ariniry chromotography using Amylose
resin Factor Na protease was usei for cleasing at the junction of the fusion
and the SMBP was removed by repeating the Amylose resin affnity
chromomgraphy The bicho-labelled Factor Xa nas ais° remurrd from the
sample by the immobilired strcptandin

Thrs puriticd producl, which was part of the 65 kD hsp, nas found rn
base ,andar immunomodulatory etTecl as DCC. By the use of internai
restrictlon um, chis gene was funher spliced ]rito thrre distinct pieces, uni
cloned and expresse] ira the similar way as explained abuse The UBP fusion
rystem helped to make these peptides ira large amount and by subsequcnt
expenments the immunomudulatory etTect of them was provei. Pari of the

work nas done at the Foundation for Medical Research, Slumbai, India
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ItiiiIBITION OF METABOLISM AND GROWTH OF

.NYCOEACTERIU,L1 LFP1b1F. BY GA61MA-IRRADIATION

B \dam,,' N.A. Soileau,' R. Fajardo,' .1.R. Battista,' and J.L. Krahcnbuhl'

G\V L°ng Hanscn's Disease Conter, Baton Rouge. LA. USA' and Louisiana

Statc Unirersity, Baton Rougc, LA, USA'
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MYCOLATES OF DIFFERENT LEPROSY-RELATED MYCOBACTERIA
A COMPARATIVO STUDY

Aparva Chakraborti, K.Ghoshq, A.Sen, S.G.Dastidaró and
A.N. Chakrabar ty

Calcutta University College of Medicine and OJadavpur
University, Calcutta, India
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Mycolate profile is used for identification of
Mycohacterium spp. In Chis study, the pattern of myco-
lic acids have bern studied in chemoautotrophic nocar-
dioform bacteria (CAN b) derived from infected tissues
of rat, human leprosy and tissues of epizootsc ulcera-
tive syndrome (EUS) - infected fish which :rlsu yielded
a leprosy bacillus like pathogen. Closeness aí the
mycolate profiles of the:;e 3 mycobacteria with that ol -

different mycobacteria have bern studied to distinguish
three from each other, i  possible, as well as other

mycobacteria.

In this study, mycolates have been isolated from
all the test bacterial samples by alkaline hydrolysis
followed subsequently by thin layer chromatography.
Spots were visualised by iodine vapour method.

CAN b, derived from human lepromatous tissues,
showrd the sane profile as that of M.leprae and M.
gordonae, containing three types of mycolic acids,
namely,a , •'^Subsequently, CAN b derived Crom rat
leprosy tissues and from tissues of EUS-al'fected fish
showrd a , ti 6 ca banda for mycolic acids, suggesting
possible Glose proximities of three last 2 with that of
M.avium rather than with M.leprae. The taxonomic value
is evaluated.
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RETA-LACTAM TARCETS IN 1lycobaaerwm 1 yree

Para! Chakrebarti, Bole Institute, Calcutta 700009, Ilidis

Nfultimodular high molecular mass penicillin-binding protein
(PBPS), involvel in bactcnal peptidoglycan biorynthesis, are lothal
targcts of beta-lactam antibioucs. Pcptidogtycan is one of the rifam
structural componeat of mycobacterial cedi wall. Idcntificalmn of the
genes of two high molecular man PBP+ in an ordenext cosmid Irhary of
A iycobsrctertem (aproe, overcxpression of these geres in Enche poio co ll
and characteriation of the expressed protein reveal that theso geras
enode twa PBPs, PBP! (}v(, 81 kDa) and PBPI• (hL 69 kDa). PBPI• is
a high affiruty PBP and is uastable at tampaatiues above 25'C (I-epage
st ai., 1997, J. Bacteriol. 179, 4627-4630). PBP1 is thermostable and
linda pemcillirts with low afftnity (Basti at al. , 1996, J. Bactenol. 178,
1707-1711). This is rrminiscent of the situation in E cola PBP, PBP] a
and PBPIb. Both .1L leprae PBPI and PBPI• bear the ame motrfs
charaderistic signattuc sequente of multimodular bacterial riam A PBP+

at the sare order and wsth the sane spacing bui their enzymatic and
biocherucal properties are marke.11y different. Critica] anilysis reveal that
M lrprae PBPI contai= an ahered sequente in one of the domam. of
the perucillin-binding (PB) module. Similar altered sequente is alio
preseni m a low af mnity PBP, PBP C of E cair. This domam rnay be
anual for penicrllin sensitivity and the altered sequente may bo relatei
to the d$erences in the penicillin sensitrvity and therrnal stability oCAL
leprae PBPI and AL lrprae PBPI•. The nrycobactmal PBPs are the
counterparu of the multimolecular claro A PBPa, key componente of
morphogenetic networks. These abadies are the first steps towards
rrrderstandìng the pemcillin tangeu in mycobacteria u Lhe molecular

leve!. This knowledge ts cascrttal for future predretivc studies on the
Inteaction of rew generalion beta-lactam+ with the beta-lactam targets,
and for the raticnal use of Era-lactmns m antimyoobadenal
chemothmapy.
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IN VITRO GROWTII OF MYCOH.1CTERIUS! LEPRIE IN STIRKED
CELLS.

-lrvind'cl Dhople, Department ai Biological Sciences. Florida
Instituto of Technologv, \telbourne, Ronda 322901, U.S.A.

We have presented carlier evidence on limited in viro multiplication of
.11. leprae in DII mediam. The growth fias bern e.xtremely slow (about
20-30 fold increase in ccii mass in 16-20 wecks), and terminatcd afiar
20-24 weeks. Thc growth was panly attnbuted to the presence of a
growth factor that was demontrated to be prescnl in tissues of
annadillos infected with M. leprae. The reason for the tennination aí
growth was the accumulation of hydrogen pern.xide in the growth
medium during incubation. Addition of catalase in the DII medium did

not allevlate lhe situation. Addition of kelonic acid, such as pyruvic
acid, tu neutralize hydrogen Irruxide was also not helpful unless fresh
pyruvic acid was supplemented every week. Tias resulted in extending
the growth lill 24 weeks with average growth of 55-65 fold. Still the
growth was lcnninatcd after 224 wecks and subcultures were mor
possible.
Finally, the capares werc grown in Stirred Cells using 0.2o nxmhrmc
so that the fresh DII mediam will be continuously supplentented at the
sane rate as the speai mediam is removed from the chamher. T h is
resulted in approximately 70 fold increase in cell yield in 224 wecks.
The growth was enhanced funher to approximately 1(0 fold by
incorporating both catalase and pyruvic acid in the DII mediam.
Subcultures from ihese primary cultures in Stirred Cells could be
achieved only whcn the growth factor was added m the DH mediam
along with catalase and pyruvic acid. However, the growth of
subcultures in Stirred Cells could not be maintained beyond 10-12
weeks with maximum yicld of 10-15 fold. Nevenheless, Chis is the lirst
time we were successful in achieving subcultures of M. leprae. The
studies are being continued funher.
(Supported through the funding from Gennan Leprosy Rclief
Association).
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PRESENCE OF CALMODULIN-LIKE F'ROTEIN IN M. LEPRaE
AND ITS IMI'LICATIONS ON TEIE DEVELOF'MENT OF NEW
ANTILEPROSY DRUGS

Arsind NI. Dhople. Departnent aí Biological Sciences, Florida
Instituto of Technology, .Ielbourne, Ronda 32901, U.S.A.

Calmodulin-like protein tias hera established as the priniary receptor for
calcium in eukaryotic as well as in prokaryotic celts. Calmodulin-
c:lcium complex regulares a variety of enzymes including nucleotide
phosphodieslera.se. Rccently, we have teco afile to show the presence
of this protela in .11. leprae harvosted from amtadlllos infected earha•r
with human-derived M. Imprime. Thus, studies were undertaken to
eva luate the elfects of calntodulin antagonists on the in vibro growth of
,N. /eprae using the previously estahlished DII medium.
Among the si.x phenothiatine-type calmodulin antagonists tested,
tnlluopertzine appearcd tu hz: the ntost paaont in inhihiung the in vibro
growth of M. leprae, with MIC of 10 pg/ml. Chlorprumazine,
tnlluoprumazine and thioridazine were less active than tritluu¡erazine,
with MIC of 20 pg/ml, while lhe other two, acetopmmazine and
Iluphenazine were totally ineffectivc cuco at SO pg/mil. Tese tindings
suggest that a methylpiperazinylpropyl group attached to the nitrogen at
position 10 and tniluorontethyl group at second carbon conter the
antileprosy activity to lhe phenothiazine molecuae. Results from our
preliminar), studies based on the incorporation of "C-acetale, 'H-
thymidine and "C-glycine indicate flui the effect of tnfluoperazine is on
the synthesis of lipids, DNA and protein of .C1. leprae.
(Supported through the funding from Geman Leprosy Relief
Association).
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MODELING ACTIV1TY OF SINGLE DOSE COMBINAlION
REGIMENS 13Y SIMULATING IIUMAN E'HARMACOKINETICS
IN MACROPHAGE CULTURES OF SIYCOB.1CTERILa1 LETRIE

Acott (ì Framblau Linda .Wams, Kenneth E. White and Jarnes L.

Krahenhuhl

Lahoratorv Research Branch, GW'L Hansen's Disease Center, [taton

Rouge, LA

Since, with the exception aí rifampin. the phamlacokinctics of

the potent anti-leprosy drugs are markedly ditferent in coice and
human, it is impossible to accumlely simulate the dmg

concentration/time exposure in the latter by using a mouse model.
Attempting to match the human AUC in moo cases necessitares using
a dose which results in a much higher maximum semm coneentration
(Cmax) than is possible in humans. lhe mouse model becomes even
less representative whcn single doses ofdrug combinations are being
assessed. The human phannacokinetics of various combination

regimens cari fie simulated by using SL Imprime-infected mouse
peritoneal macrophages. Cultures, in 24-well piares• are initially
exposed to the expected tinis concentrrtions following the customary

doses of the corresponding drugs. At intervals of 4 hours ar less. media
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is easily removed and replaced with fresh media containing drug
conlbinations at concentrations which would be expected baseei on

their respcctive serunt half-lises. This process continues for severa!
days until drug conccntrations are at caseis below the cxpected

minirnum inhibitorv conccntrations. Atter art additional sveek in
macrophage cuiture without drugs, the macrophages are lysed and the
viability of the released ,1L lepra..' are evaluated by radiorespirometry.
Data witl be presented on the relativo inhibitory activities of
combinations of rifampin, minocycline, ofloxacin, spartlosacin and
claritluomycin in addition to dapsone and clofazimine.
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ELONGATION OF .Ilt'COBAC77JRIIJN LLJ'RAE IN
MACROPFIAGES CULTURED IN TIIE PRESENCE OF

INTERLEUKIN-10

Y Fukuto^, G. McCormick'', 1. P Pasqua", 1. L. Krahonbuhl",

S. Toratani", G. Matsuki", and NI. Matsuoka"

Leprosy Research Center, Nacional Instituto of Inf ccious Diseases,
Tokyo, Japan" and Laboratory Research Branch, G VL Itansen's

Disease Center, Baton Rouge, L.A. USA''

Al cohacterium !aproe, the causativa agem of leprosy, is an
obligate intracellutar pathogen that prefers the mononuclear phagoc te
as ás host cell Numerous elrurts have been devoted to the in nitro
cultivation of Af.l:prue since its discovery, yct the leprosy bacillus
rcmains uncultrvable. Ditliculty in assessing the viability of ,Ilhpru.•
has alvo impeded leprosy research The availability of a eonstant
supply of a large number of highly viable Al.le rae from nude mico
allowed us, to adapt radiorespirometrs as a mensure of che metabolic
activity of.tllejrae, atfording a rapid (2 weeks), quantitauve method to
asscss the viability of the leprosy bacilos in nitro

In the preveni study mouse macrophages were infccted in vitru
with .\Lleprae from nude mico and were cultured Radiorespirometry
data over 2 weeks showed t/ Aproe in macrophages at 31°C to be more
ntecabolically active Man at hieher tenlperatures, such as 3PC
Moncos er addition of IL-IO to the cultures clearly sustained .ti Ie rae
metabolism in macrophages for y weeks The apparent increase in
number of,llleprae/macrophage was likely an anilas' of Ioss and lysis
of macrophage and re-phagocytosis of released .\!leprae Noteworthy,
howeser, was lhe elongation of individual bacilli alter 4 week-culture in
macrophages maintained in media with IL-l0 observed under light
microscopy Transmission cleetron nticroscopy alvo confrmcd
elongation of .Uleprae in mouse macrophages sectioned alter 4 weeks
under the ideal culture conditìons described above In addition armadillo
racrophages cultured in viro also supported metabolism as well :r
elongation

morphologlcal, staining, metabollc, and enzymoingical
characterisllcs, Iipid profile and PGL I speclficity.
All the abava tests shownd dose parallelism botween
the CAN bacterla isolated from ftsh, rat and numas
leprosy infection. Thus EUS has not anly posed a
sovore ecnnomlc problom hut also a potenttal hazard
to fish handlers, fish mongers and even posslbly fish
eaters.
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STRICT CONSERVATION OP ,I11'COBACTERIU,II LEPRA li

DN.\ SEQUI:NCES

1'.l'. hijilia' D.L. Williams', N. Rubbins' and R. Frothingham -

'Molecular liiolugy Research Department. Laboratory Research

I3ranch, G0.I . I tansen's Disease Center at LS31, P.O. Box 25027,
Baton Rouge. LA and Infectious Discasses Section, Durhant Veterans

Alïairs Medical Center, Durham, North Carolina

Nucleic acid sequence-based dillerentiation ai nticroorganisnu at
the genus, species and strain lesei has fostered ncsv approaches for
comparatice taxonomy, provided insight on mech: utisms of
microbial pathogenesis and exposed posserful ntarkers for
epidemiologic studies of infectious discares. This approach has
been informative for sorte mycobacterial species (MAC) and strains

nrherculads). Systematic allentpu to define DNA
polymorphisms in t1 lepras have met with lir:Med success. While

minar, indepcndent palymorphisnts have beco identitied in a few
strains of .f! leprae, a universal model based on genontic differences
of 11 lepraa strains has sai been demonstrated. We base applied
restriction-lìagment length polyntorphism (RFLP) analysis, using
numerous restriction enzvmes and probos, as well as direct
sequencing analysis of the 13kDa gene and the 1 ti-23S rDN,\
interna'transcribed spacer (ITS) region to esaluate similarities and

differences between eleves strains of 11 lepraa. M. lepraa strains

originated from geographically distinct regìons of the world
(Philippines, Vietnam, US, Thailand, India) and the DNA from each
strain was purilied from bacilli either expanded in armadillos, nude
coice or obtained directly from lesions of patients. In ali instantes

RELI' pattems and DNA sequence comparisons behseen
individually isolated "strains" showed esquisito homologies at ali
DNA sites studicd, supporting earlier tindings suggesting minin.ol
divergence in tL !aproe.

MI139
M137

GLOBAL EPIZOOTIC IS FtSH BY A LEPROSY LIKE
ACTINO\IYCETE POSING A POTENTIAL 'JAZAM) TO IlU\IAN
HEALTI).

K umkurn (langui v, Suja ta G. Dastirlar, A,N.Chakrabartyx

Jadavpur University 5 a Calcutto University, Calcutta,
India.

Presence of actínomycetic organisms have been
reported tn different varieties of fish affected with
eplzootic ulcerative syndrome (EUS) in India and
elsewhere sinto 1088. The sarro organisms were
isolated ropeatodly from lesions of dormis,
suhcutanoous tissuos, mescles and internai organs.
Acid-fast bacilli, bacillary clumps, glohi, mycolta,
frise acid fast bacilll (AFB) and 'Coccnld' bodies
were preveni In the muscle assues of fish, somewhat
resembling human and rat leprosy bacilli. The
characteristic macrophage granuloma surrnundlnq these
actínomycetic mycelia appearod to be consistent and
compatible with actínomycetic- pathogenicity. These
1solatns pnssessed fundamental similar- Ides to the
human isolatos of chemoautntrophic nocardioform (CAN)
bacteria, not cultivahlo In any common ar convencional
type of media. These could, howover, graw easily
on media for chemnautotrnphy, composed of slmpliest
sources of CfiN, These have been comparnd with the
human^leprosy^bacilli^on^the^basls^of^thoir

DEIERMIN.\TION OF METAIIOLICALLY ACTIVE STATE OF
SLOW GRON ING NIYCOIIAUFERIA.

\!.',baque. Instituto Armand-Frappia, University of Qucbec, Lavai.

P•Q. I I7N 4/3,Canada.

To determino lhe metabolically acuse %tale ol\anuas slow ,rossio,
nn cobacteria suei] as tul cobacrenunt lepra', tl. lepraenavaart ardi

BCG. a rapid method suas devcloped. ti.. phlei suas used as a control. M.
lepra,' bacilli %sere isolated from the rude coice fool pads whilo ti..
lerranrwrr urrt were recos ercd frrmt C3I I coice lepronuta. BCG sueco
nrown on Saulon mediam. .ti. Phlei surre grosso ou I.oss ensiein-Jensen
modiuma bacilli fiam sarious ris■ used in chis studv wcie
purilied by ditlerential centritilgation amei bacillary suspensiuns surre
prepared in 0.05 N1 phosphate builar, pll o,5. To determine the
Itletablllically adis e state of nlycobacter ia teso parameters nanlely
o\ygen uptake of bacillary suspcnsions and ATI' cunlent were used. ily
using lhis metlwd, nleaningful information conccming .t/. l prae, .11.
lepraennvmm and BCG can be obtained in four hours while only une

huur suas required using AL phlec lime infonnation ,tained could be very
helpful for the ar sura cultisatiott criais as suei] as for the biochemical
studies of sloss grousiuç .1/. !erma and .ti leprraemurrunt. llacillarv
suyruriuns sshich shossed relatisely higher rates of endogenous osygen
uptake and AIY concenerations were tound to be in a better mctabolicaily
adie e state th:ui suspensions eshibiting bus er rates of o\ygen
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constunption and Ali' aromem. Suspensions showing higher rales of

tespiration when uced for is raro cupis ation triels showed retinis alo
hetmr nndtiplieation , though limited, of .1/. h¡ira.• and the bacilli
maintained their n nnphology vera' wcll for Ib-'_0 weeks.
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A \1GTIIOD OF STORING LEPRO\IAS

A.A.Juscenko

Leprosy Rescarch Institute, Astrakhan, Russia

Foot pad technique of 61.Ieprae inoculation of mice (Shepard, 1960)
perrnitted to study S1.leprae survival in diflerent encironments.
lhrough many years' experiments se succeeded in confirming a
survival of \1.leprae under the conditions when biopsies from
untreated LL paticnts sere pui roto 40° ó saline solution of lycerin (in
refrigerator or at room temperature). In past this method was." used for
preserving viability of dilterent organisms including ht.lepracmurium
(Ntarchoux, 1934; Chorine, 1934). At the moment of biopsy, then in
three and subsequently in every vis months \t.leprae (10000) from
lepromas ocre inoculated roto 10 I3ALI3/c mice by Shepard's
technique. Inoculum and " harvests" were counted according to
Shepard and N1cRae (1968). During the inicial 12 - 24 months
characteristics of bt.leprae multiplication in mice foot pads
(lag-phase, log-phase and plato phase) did not almost change in the
most of cases. Afler 3-4 years of storing an amount of Mt.leprae
increased more slowiy. Preliminar} results of these experimenta were
published in 1984. Nlaximal period during which it was succeeded to
preserve St.leprae viability in 40% glycerin at room t was 12 years
(longer experirnents were not carried out). The results obtalned could
account for some unsolved questions of epidemiology and
pathogenesis of leprosy. The molhod proposed is successfully used for
transportation of infected tissues from leprosy paticnts without ice
from anv region of Russia to Leprosy Research Institute (Astrakhan)
for studving. During a special study (Vishnevetsky d: Juscenko, 1991)
it was alo proved that lepromas kept in 60-80% solution of glycerin
at room temperature for 2-4 µeeks remain suitable for enzyme and
histochemical investigations.
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Pau'_

Fora-Pradaevo 'aspital,Samutprakarn,Thailand

PCR for t.., -̂•:ore of 5.leprae was applied to f....n

skin biopsia.: a... a-no slit smears from 122 ^ntreated

leprosy paticnts. The PCR positivit y rates is bispai s

acre 95.6; is MB cases and 54.2% ire PB cases.

Pollowing 1 month of treatment MB cases declined by

5 4 .3 and PB cases by 61.8% of initial valses. Six

month valses also declined from initial positivity

rates to 50.3% and 53.3% of initial valses in M_ a-.1 P9,

respectively. Larger declines in rate of positivity

acre seen for socar samples at 1 and 6 months In both

MB and PB but overall PCR positivity rates were louco

than biopsy rates for M. leprae.
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CttiFICMATION 00 DI:AUNOSIS IN )UNO 1 ESION 1015(53
CASES 95 GENE ,1y9'I IPICATI(Yi TEGIN ICES

V.yl.Katoch,^V,D,Sh arma,^11 .11,Si ngh,^K .Katoch,
M,Satra,lan, D.Singh, K. K,Sharoa, and D,S,(hauhao

Central JAIMA Inst, for Leprosy ( ICIF),
"Ia j Canj, Agra-292 00I (11,P,) India

With the successful use of RIU MDT these have
been major changes in the profl le of leprosy. Meou
of new emerging cases preveni with single lesions.
I2 is diflicult to diagnose these cases as the
clinicai features are vague in most of such cases
and histopathology ia of nonspecific ty pe. Various
gene amplification techniques deveioped during the
last decatlo may help in confirming the presente
of gene sequentes ire these lesions, In this study,
DNA as anil as rRNA targetting amplification
tocha iques have been evaluated for thei r usefulness
is the diagnosis of t hese early forros. 11iopsies
from these suspected ear1y leprosy cases attending
001) o f our Institute acre collected. Sucinto acids
were extracted and fractionated by a physiohemica1
technique being use! at our laboratory, A DNA
targetting (Williams et al) and a RT-PCB targetting
a part of 1(S rRSA of M.leprae (standardised at
our laboratory) have beco tried to detcct the
presence of 5. leprae sequentes, Rrbosoma1 targetting
gene amplification assay nas found to be slightly
more sensitiva (65%) than DNA targetting (55%)
method. Resulta indicia  a good potential for gene
amplification techniques for confirmation of
diagnosis of early leprosy.
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ON TIHE SERVE LESIONS ('A1!SED 111' .A L El' 6OAtA-DEIRIVEI)

AND CIJLTIVATI•I I A1VCO!!,ACTERIU\t 111-75 I'RODI10ED IA
MICE

Flama Sidik, Vukahiro Fanico, Kenuvhiro \turata & EüchkMlatsuu

Department o( 1'atholun3', K■orin Cntsenity S.hvol of \fedinsne. Tokyo .
,Japan

The aura to make even coponmrntal dsease n odcl hus been the

simulation of the pathognomonic lesion which eharactenze human disease

by the simplest posable way.^In leprosy. nervo lesions have been

reganted as the one which characterize chis disease.^The ',resma study

mas c-nnducted to make the one modifying the methods to mal,
experimental leprom lesiono pmdua'd linde and numonologwally

attenuated nave by Sasaki et :d. by the inoculauon ata leproma'derived and

cultivated m vtuhactenurn 111.75 (111.75) which was mported ao 11. lepra,'

111•73 by Skinsnes et al. including une of the present authnr Olntsuo F) u,

1975 and was identified ns .11. -semfulaccum (M5) by SCmford et al. in 1977.

In this anal} 11 million in total of 111.75 mi>ed with hyalurnnic :and
wem dnided roto two and injevted roto both upper lip of eath (emale onde

and SPF ddY(ddl') nu exlmting the easier air ss of the bacilli to the

eensery neves and penodiclly esantined the lesions in three portfon

histopatholotically fora few months.
As the results, the lesions proclama icc cudo and ddl• wem ti, h

different. In nade mico macrophages ladeo with abundam mycobacteria
prohferated at the inj,+tion 'ates and fn the limited coes anil portions

bacilli were seen ire the endoneuriunt of mcy penpheral nenrs. In ddV the

nbundant bacilli wereoften seen ire the center o( the granulomutouc lesions

which include the nines with invaded AF'!!.
The questions :arvse from the results which shonhl be solved to

understand the pathologic mechanism of Ieprous n 'uropathy are• fintly
whether the mycohartena other than the so.called M. tenra,. crow ire cernes
or not m cortam rnnditions and secondly whether sorne of the myeutmeena

might have the ability to trnnsfonn isto Cenetic Ily dilf'ront kind of those

such as \t.leprae or not.
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L1N1(l'ED GRO\\- IFJ 00 11 YCOf7ACTERIL'111.EPRAE IS CEIA:

FREE LIQI'ID \1FDIC\1 CONTAIN1NG ADENOSINE

\lasahiro \'akamun• and \tasanon \tatsuoka••

•Roga Hospital Medica! Rescarch iesslluie, Kurume `301(577, Japara
••National Institute for Lcpnrsy, 139-03)22, Tokyo, Japara.
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Nu credible reprtxlucible in virro multiplicatiun ul M. leprae , cilhe, in .1

bssue cultura or in a cell-free culture system h.0 treco re(x>rted In date,

despitc more tilam 120 }cem .ince the discos erv of the Iixilli by H,msen
in 1873. llerc we rrlx)rt the first evidente that the trilo of lhe 111w-53

tiram of iLlrpr,:e can muhiply in a ccll-frre liyuid systenl, when the

celis .ire culmred in cnriched Kirehner medium, at pl1 6.8-7.0.
alntaining adenosine. ai 30 C. For cultivation, we employed twu
inelhrxls; inoculation of lhe hacillarv suspension finto the medium, and

vhìvation of slide filasses smeared with the suspension of tf.lrprat in the

nlediutn. "ITIe resulls obtained indieatrd that the numtier of the cens
morphologically inereased with inerrlsing cultivation periexl. A 2 to 4-

fold increase in the DNA contens ectrected from the cultured cens
+1xYifically :unpiilied by the PCR mcthed. was observed efter 64i
vecks o( cultivation. \loreover, ao approximately 2-fold increax in the

intracellular ATI' contens was demonstr ted aficr 2 weeks' cultivation.
and an approximately 4-fold inerease after 4 weeki cultivation.
llowevrr, the ATl' contens grrdually decrrased lhrreafter, and no
further increase in lhe ATP contcnt couta be achieved. Either A\IR
ADI' or Ali' could be substituted for adenosine ohtaining the same

rrsults. Fnlm these resulls, il was evideat that initiation of the growth of
,tffrprde in a cell-frei systenl 1ouk place when the celta were culmred in

the liyuid medium containing adenosine. The limit in growth ailnr 6

weeki cultivation lias rcmained dilTicult to clarifv, and further studies are
required.

\I145

THE ANTIMYCOBACTERIAL ACTION OF AMPICILLIN;SUL8ACTAM IN
CELL-FREE AND INTRACELLULAR SYSTEMS

K. P'abnnk4L4n E.B. Harris & 8. Randhawa GWLHD Center @ LSU,
Baton Rouge, LA 70894-5072, U S A.

We have demonstrated previously that ampicillin/sulbactam is
bactericida) to drug-res■stani Mycobactenum leprae mulbplying in mico
and Mycobaereriunr tubercu/osis In varo. Sporadic reporto continue to
appear of HO pahents who relapse atter undorgoing mulhdrug therapy•
Mulódrug-rosistant tuberculosis is becoming a world•wido problem now.
A gene designated mdr, med:atino mulhdrug reslstance lias been
reporled in bactoria. Recontly, a bacterial protelo LrnrA that entrudes
anhbmtics from the cell was shown to be identical to the hurnan
mulhdrug offlux pump P-glycoprotein causing mulhdrug resistance ..n
cancero. Drugs that kill multidrug•resistant microorganismo would be of
use In controlling infechons caused by them. B-Lactam an■biotics are
the most widely used anhmicrobial agente. Since mycobactena, including
M.leprae, synthesize B-lactamase. lhese drugs are inactivo agalnst them.
Now, S'laclam,3-lactamase-mhibaors are being omployed successfulty
to treat dioceses caused by B-lactamase-posmve organismo. Wo screoned
the achou of lhree B-Iactam,B'lactamase•inhibltors lampie , lhn , sulbactam
IUnasyn"l,amoxicillin/clavulanate IAugmelltin 1 and
piperacdlin/tazobactare (Zosyn 11 on tour potentially-pathogenic [to
humans or to animais) mycobacterla I.M.simiae, haemophrlum,avium &
mic,eld in encrue cultures; the aCtion of ampicillin/sulbactam was also
tested agalnst the mycobactena phagocyhzed by macrophages. The
mycobacterla were cultured axenically In 7H 9 medium with or wlthoui
lhe drugs. The drugs suppressed the growth of the mycobacterla in the
cultures; ampicJbn! sulbactam proved to be the most pulem of the three
drugs. In the acure phase of mycobacterial infections, the organismo
mulhply wlthin macrophages. Pentoneal macrophages wero harvested
from BALE/c mico. The bacteria were exposed to monolayers of the cells
in RPM' 10 medium. Unphagocytized hacilli were washed off. Three
concentrations of ampicillin/sulbactam wero tested. The drug killed 58-
97% of the mycobactena withln the macrophages lassessed by CFUI• B-
Lactam/6-lactamase•inhibdo,s, especially ampicillin/sulbactam might
provido an alternativa effective therapy against dioceses caused by
mycobacterla rosistant to other drugs.
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PROTEIN KINASE REGULATES PHAGOCYTOSIS OF MYCOBACTERIU.M
LEPRAE BY MACROPHAGES

Prlbhalçaran E.B. Harris & 8. Randhawa GWL HD Center @ LSU,
Beton Rouge. LA 70894.5072, U S A.

Pathogonm bactena have doveloped a vanety of rnechamsms
to invade their hosts. Many Iniracellular rmcroorganisms intoract
with host cell receptor molecules to educo theer own internalizahon.
Bacterla expiei eukaryohc protein kinases as pari of a stralegy to ente,
maeimalian cens by shmulating limosa enzymes at the receptor silos ■n
the host cells. Protelo klnase inhibaors provens colo infection by blocking
bactorlal mternalizahon. ,M.leprae was puruied from lhe foot pado of

exporimentally - infected nu. eu BALB'c mico. Pentoneal macrophages were
collectod from BALB/c mico, usino heparmlzed Hanks' Balanced
Salt Solulee; lhe cens were sedimented by cenirifugatlon at 200xg
for 10 min at 4'C. The macrophages were suspended In a small volume
of RPM' 1640 medium contamino 15% healed fatal bovino serum, 20
mM HEPES, 2 mg:ml NaHCO,, 2 mM glutamine and 50 pg,ml
gentamycin. The number of volte in the medram was adlustod to 4x10'
/ml. A round 13 iam coverslip was introduced roto each well o1 a 24-weil
tlssue culture plate; 0.5 ml of the cell suspension was added to each
well. Atter 2h, nonadherent cens were washed off. The inhibitors tested
(staurosporine, gen¢tein and erbstaun) were dlssolved in 0.25% DM50.
Medium with DMSO was added to one ser of 3 watts. Each inhibitor
solutlon 10.5 mi) was added to threo wells each. Atter 60 min, the welts
were washed with PBS and thon with the medium; 0.5 ml medium was
added to each meti. In another group, the wells were replenished with
mediam contaimg inhlbaor. 'Mentor 12x10'/20 pll was added to each
well. Atter 2 h at 37'C, the cover slips were washed in P85, and stained
by the Ziehl.Neelsen method. The coversl,ps were photegraphed urde,
high power. The control macrophages and those exposed to genlste,n
showed good internalizatlon of hf.leprae. Phagocytosis of the bactena
was suppressed in the cens exposed to staurosporine and erbstaun, even
when the inhibuors had been removed after preincubation. Dilferent
inhibltors aet on different types of protein kmases. Furlher work will
elucidate Chis. The resulto suggest that protein klnase regulares
phagocytosis of M.leprae by macrophages.

N1147
GENO\IIC IDI:NTITIC:\1lUN r)1 T11F. LLPRi)\IA-UERI\'fiD. ('CI.TI-
CABLI: AN!) NYR\'Y. IN\'.11)iNG tl)('OR. I('I'LRII ti /11-75 Ii}' IIIh.

('G\IPLI11: 1/N.,1 SEtJCLNCING f )F IoS 12111 )SOSI.SL RN:\ GENE

Trlsuo S.rk.u'^llanut Suhk- . Enchi \tomo='. ,' kIr.l \\',dUaka 1 '

o 'Dept. Ilu ,calenl. Nlolee^111,1.• and = Uept. l'.uhol., K■urin l'nts
Sch. \sal. Tokvu. 1.\I'.\N

The complete e,plence ol I6S nh,nonl.d RNA I I6S rRN.-\m
gene was .leal■ rcd wlth lhe lepronla.derrved .urU celllsable
tl v'uir,cteri:un 1I1•75 til. I!1.751 m order to °hum its taxon-
umic characlenstles by lhe dlrecr sequeneing o! lhe pnly.
nlerase ch.up reacriun 11'(- R) producls. "fhe nlycoh.lnem:tu

.lnuned in timo, stud y was first no l.ued by Skinsnes et al.' 111
1975 (roei a lepnnn:dons tvpe 0:ulsen's disease paticnl and loas
nla111tained m Ogass a'. medlum enriched luth glucurmte ucr,)
and N•acety l-D-;_lueosamine in one of the .tuthors' I.lbar.uars.
UNA evtracted Irmo time culrured hacilli w,ls :unplifred by the
1'CR usou,: toe sete of primers. Thus uhuined pnaluct was
sequenced by- lhe use of hiolinylated and 1)seAnlidile-n67
con)ugated prime,. The dctected sequenees uf IhS fRNA were
cornpared sutil lhe gene data base issucd from Genliank and
the published dana M Rogall er ui. The residis restate,' that time

segnence eI t1.1/1. 75 was 1110 , 1 simular to that reporled lar .11
e a/.r 1,re•r:un tlI.SI with 5 h.ns^(0,35 , ;1 differenees in the

sequer, ed 14`)t bases of 16S rRNA gene. .1/.^Irpr.rr mil!. i

diltere.l from .N.111-75 with 47 bases 13.3`i).^Stantord n ui.

identl:: e.f M. N1 - 7 5 as 3I S in 1976 from thclr hn , chenueal
chara.:rn•ncs. S,,sakl and llamrt reporled the pene ra+a+ion
and lhe er.iwth .d lhe moculated d/. f!l -75 cither to the ilude

note or the t 1j l treated inunmloconl pronlised Swns nuca The
resulto of lhos .tudo radicares that .l1.11l-75 is mie oi the sanam
of t/.S posse+sim_ an ahlluy to invade isto peripheral nerv e.
clainling a nalure of a p.uhugen in develuping Iepronta-hke
lesions.

Rei) •Skinsnes /)K, Nlatsuo E. Chang PIIC. Andersson B. Int 1
lepr^1975;43: 193-2)19
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Lepro:: i :^... .: (LB) in v^aesho:^, .1...-
rance of acto^^... .. , ^ill.lry budi ,ys. Howev.•r, .....n
cult:vated til• _hey shuw :s reducticn in typical
lepra bati i lary torres and a prepondera rate ul' mycelia,
opores and granules. Th.: ha::. for a lung tine. confu-
::.,d r ,•cogni tios of the In vi trn cul tivated chemoauto-
trophte noc -rr.ltotorm (CAN/ bacteria as the counterpart
of the LB. Ye report on .;electtve In vltro cultivation
condittonu uhich help revert the CAN bacteria to in
viro morpnology.
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Gelatin minimal (CM) medium :;upplemented with
sodium palmitate was further supplemented with 5% Dex-
trin, 2% F'ructose, Actinomycin O at 50 ug/ml concen-
tration and Chis medium was inoculated with 10 1 - 106
CFU/ml ol' ira vitro maintained CAN bacteria which was
allowed to grow for 4-6 weeks. Morphology was studied
every •week by ataining with acid fast atais, Oram stain
and Ciemsa stain. Control medium was CM without these
supplements. The resulta showed unequivocal reversion
of is vitro nos-acid fast bacillary, mycelial and
granular forms of CAN bacteria to typical acid fast
bacilli seen ira vivo ia LL leprosa. The rol• of indivi-
dual factor by a process of elimination has bern deter-
mined and evaluated.

M149

OXIDATION OF "C-PALMITATE AS AN INDEX OF INFECTIVITI' AND
VIABILITY OF 'FAST AND 'SLOW GROWING \I LEPRAIi ISOLATES

R W Truman. S O Franrblau. R.51. Sandhez. A. listras

G.\V L. lianse i s Discasc Center. /Imo Rouge. Louuuuu. USA

Though there are as cot no recognvcd strams of .1/ hrrur, san.mis
w lnch cshcbn 'for or erossih in U¢ mouse foot pad halo bois desembolo
The factors w h¢h underhe these sanam Imos are nm yet undcnhwd. We
cvmparcd the nmtabrhe acto ny and infetam aí ditTcrent preparamos of 1f.
leprr ncluding knmm Yast' and 'siais' gruo mg isolai.. Inocula were
compare/1 hetwcen Ireshls hanested l/. l.`ru, with assue preparanons and
suspensions prescned at difercnt tempo,. secas and titiles. A mulher of goai
handlmg pracnces are noted 5letabohe acuovy o as tssessed as the ninava

abJm of Id 11 (error m ostdac "C-Pahmuln m xtiddlebrook 71112 IBacTcct
mvbatctl at 33C and nas espressed as a growth rodes (GIL Inf ctntty was
delermined u ing lhe mouse foot pad rechmque Arnuaddlos viera inoculated
with some preparations The metabolic acusas of .11. (Troe 5aned nurkedls lis
ias time of ongut, tirocine of preparation, duraoon of storage. and general
character of the tssuc from schich u vias denc ed. The GI of freshly hanested
preparanons were roughly bunod.dic correlatcd sc uh infecto ny. Prcpamnons
onh low GI teuded to silos favor io no growth UNO rcutoculauon iam animais
w indo Ihose ardi high GI usudn achicvcJ good growth results. Abuse rir bclow
a threslmld, the GI was 1101 proportional to growth rate and nas no[ assonated
with 'Ciar or 'sino' growth charactensucs of different isolares Preparatans held
at 4-33C showed first an uicrease and troar a gradual decline m GI omer a 4 soa
pcnod, but mfcctmny tias lost rapidls and generally climmalcd by 3 ssecks.
Prcpamnons hcld at 1C for leis bati 7 das s retained bati Infectas ny. Metabohc
acheis rias noa deteclable follosing a single freeze-th:nv of assue rir hanllar

suspension and was generally assocmted with a 991' or grcater decline is
infectas Grossth results achionahlc altar inocuiation of amoadillos and mica
were comparable. Oddation of "C-palmnate can be used etTccus elo as a relativa
meosurn of the qualin daí lapso preparammns The l ack of linear correlation
hctwecn metabolic activity and 'fase rir'tios' growth charactenstic suggcsts that
dilTerenual growth rates are minerem and nos be useful markers to help idcntdy
saram sanants.

MI50

CULTURE :\ ND PATI(OGENIC CIIARACTERISTICS OP THE
SI)COH.1CIERIC:V LEPRA!: ISOLATE "TI L 1-53" IN
:ARNIADILLOS (D.impus.VOIGIIC/.VCIU1).

R W Tnrman D Nl. Scollard, R.NI. Sanchez.
G\VL Hansen's Disease Center, Bacon Rouge, Louisiana, USA

Though no venetic variation has bens detected in .t1./Ursa

from difierent patients, regions and animal hosts, some isolares can be
distinguished by their dilierential growth rates the mouse foot pad.
Tltai-53-.1/. /rprae is a weil characterized "fast" growing isolate
commoniy propaeated is athvmic sede erice. To determine ias
pathogenic characteristics is another host ase inoculated 2 groups o)'
10 armadillos with 1.9 X 10' bacilli and compared their time course of
serological, hcmatological and histopathological esents of their
infection with those of olhar animais inoculated with bacilli passaged
from humans to armadillos. Thai-53 showed high metabolic activity
for oxidation of "C-palmitate. Consistent with ias growth
characteristics is the nade mouse, Thai-53 inoculated armadillos
showed more a rapid progression of infection, decelopine fully
dissentinated leprosy within 8-12 months with ali classical signa of the
disease. Serological antibodv protiles for infection with Thai-53 were
low and inconsistent is comparison to that seen with olhar isolates
and the bacilli did noa comntonly disseminara to distant somatic sitos

prior to the animais entering the terminal stages of discase. Necrupsy
exantination showed that armadillos infected with Thai-53 had
extensiva neurological involvement. Intcrspecies transfer of bacilli do

noa ettect their oscrt pathogenicity and similar culture characteristic
can he observed is dilierent hosts.

MIS1

EFFECT OF UV RADIATION ON .IIFCOHAC/ER/CM LE1'H.-I F.

R 51' Truman T 1' Gillis

G W Lung llanseti s Discas,: Conter, Baton Rouge, La USA

The relatice impunance is Ieprosy transmission of contantinated dust,
druplets or fund ias remain unclear .111csiorr.•rrran l.Trac is as
extremely slow erow ing ohligate intraccllular parasite which is yet to
be cultivated os artificial media. Seseral onvirunmental factors could
limit ias [ransntissibility and survival ira sature including ias Coloras e to
ultraciolet radiation (UV). In the laboratory, UV-C is generally

recognized as a potent sterilizing aid bar ias etfectiveness aeainst ,i/.
lepra,' alvo has sol beco shosn. \Ve exantined tine intluertce of UV os
the growth and metabolic activity of Al. lepra.: Tesnporary static
culturas ira I Ox35mm polystyrene petri dishes with 500 ui 71112 media
containing Ix10' .1/. 1./rrae obtained front foot pads of nade mico
were exposed to varving timed interva)s of U1• radiation generated
from as artificial source Exposure limes ranged from 0-80 secundo
and constitrited doses totaling from 0-1 2_.64x10' ERGS/est i o The
bacilli were irnmediately resuvpended and I x10' oreanisms from each
exposure dose were inoculated isto BacTec 12B vi.ds to assess for
metabolic eticets Another 1x10' bacilli from each exposure acere
inoculated Unto the foot pads of Balb/c coice )NIFP) to assess Ione

nater eticets o0 cell disision. The growth index achieved is BacTec

cultores showed an immediate dose response related decline to a
minimum of about 50% of the control activity afiar exposure to

6 3x10' ERGS/cot'. \IFP results assassine cal) e roscth were similar

and showed that doses of 3x10' ERGS/crr resulted ira a 90% killing
and 6 3x10' ERGS/cm' killed 99% Al. urrara shows sensitivity to
UV-C similar to .tí nrh.•rcrrlaats and Iacks mechanisms that might
aliais it to substantially avoid UV injury.

MI52

RAPID DETECTION DF RIFAMPIN RESISTANCE IN MYCOBACTERIAL
PATIIOGENS: EVALUATION OF PCRüIIG-RIF ASSAY

Diana 1 w ' illiartll Lavnette Spring and Thomas P. Grilo

Molecular Biology Research Department, L.abontory Research l(ranch,
G WL Bansrn's Disease Center, School aí 1'etennan Medicine, Louisiana State
Unisersity, P.O. L3oz 25072, !latos Rouge, Louisiana 70894

Rifampm resvstance in Shrahucrmum lepra,. and lhrohrcrcnum

rubrrculons has bern aunbuted to missense rnutations whhin an 81 base pair
fragmant of Toa (Rd regias), encodmg the B'subunit of the DNA-dependent
RNA polymerasse. Using ihrs information, ave have deueloped and characterized
DN:\-based assays using heminested PCR and unis ersal heteroduplcx genenlor
(PCRUIIG-Rd) for the rapid detectam and nfampin-suscepnbih[y of
lhrohocrrnue, ruberculosrs and SAn,hacrermm lograr is clinicai specimens. In
a double-blurd study, 655 spumm speamens were obtained from individuais
suspected of having tuberculosis and analy eed for the presence of .t1 cubrrculons
and nfampinouscepnblity using the PCR UBG-Rif assay. Results of Chis study
demonstrated that the PCRUBG•Rif assay detected ali smear-positive, culture-
positive specimens containing Al. tonere:dos:s. In addition, 50% of smear•
negasse, culture-positive specimens for M. ruhrrculosa sere detected. This assay
also corrrctly iden[itied the rifampin suscepnbility of af.. tuhnculanr from 98% of
[hese specimens. AII specimens containing only nontuberculous mycobaaeria ar
no acid-fast bac illi wele neganve is the PCR UIIG-Rifassay. The presence of
,9f ruberculosrs is culture-negabve specimens from patients with previous culmre-
positive specimens bui receiving ant i -mberculosis therapy when specimens urre
obtained for PCRUIIG-Rif testing was detected by the use of this asssay. In
addition, PCR amplificados primers and conditions were modi fied tu specifically
amplify and desci the rifampin•suscepnbiliry of Sfycohoctermm leprur ia purified
DNA simples and crude dell lysates of skin biopsy specimens from lepromatous
Ieprosy patients. Even though, a small number of rifampin-resistant clinicai
specimens were available for analyses (no. = 4), the I'CRUIIG-Rif assay conectly
identilied the rifampin susceptibility of these specimens. These assays require
approximately sia hours to mo (posa sample preparados) and should prov ide rapid
tools for detection of the rifampin-resistant phenotype of these mycobacterial
pathogens direetly from clinicai :pecimens.

A.
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PItEPAILATION ANU API'LICATION STUDY ON a2 ANTIGEN
OF MYCOIACTEr2IUM LEI'RAE

Yin Yueping, Suzuki Yasuhiko, Makino Masanao,
Wu Qinxue and I(ou 'dei
Institute of Dermatology, CAMS & PCMC, Nanjing.
China

The a antigen gene is one of the dominant
mycobacterial proteins those are secreted from
the mycobacteria. In the course of our study,
we have constructed the genomrc libray of M.
leprae Thai 53 strain, cloned a new a antigen
gene with a plaque hybridization method using
DNA fragment of M. leprae al antigen DNA as a
probe and termed it as a2 antigen gene. The a2
antigen gene was characterized by sequencing.
Dy comparing the deduced umino acid sequente
of a antigen with 85 complex antigen ot other
mycobacteria, the homology of 74.3'1,-851 was
found.

The over expression system of M.leprae a2
antigen gene in Escherichia coli was construct-
ed. Recombinant a2 antigen was purified by
amylose column chromatograph at the purity of
more than 95b.More than 10mg of recombinant a2
antigen has been obtained from 20Om1 of liquid
culture. Then we studied the serological
activity of recombinant M. leprae a2 antigen
using enzyme-linked immunosorbent assay (a2-
ELISA) in Gera from 100 leprosy cases and 50
normal persons, and determined the optimum
conditions for a2-ELISA.The results indicated:
the antibody titer to a2 antigen in leprosy
patients was IgG•IgM>IgAsand there was same
serological activity between a2-ELISA and ND-
ELISA. These results suggested that the a2-
ELISA may be useful for the serodiagnosis in
leprosy.
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NIETI101) Oi' STORING LIIPRONIAS

:\ :\ Juscenko

Lepro.■ i:o ,..;i: I::.::tn:e, Astrakltan, Russia

Foto pad ;e:e u, ot . St leprae tilo culattan of mice(Shepard. 1960)
permnted to aw■ N I Icj': ac ,un l.. al m dtfferent enviror.'nents. Through

l e.11. e\perl:ltc".:.  •' ' ' ' II1 contirnrin_g a sias n'al o)
NI':prac undcr the cordnirns sshcn b:opsies from untreated LL pt:ents

su ;ui Imo4n .I ,... on of r hccrin l in rcfrigermor or at room

temperature). It.pa.t :itt rv:ncd nas used for preren ai vtabllity of

Jd)àrent 'rganrsIrls inc!udmy N1. lepraemurium (Nlarehoux, 1934;
Cisme, 1534) At the laonlent of bropsy, then in throe and
sub•c.Iuentls in esery .lx nlon;'a. Si.lcprae (10') from lepromas uere
mocu:.ned fluo 10 IiA1.11 c ates by Shcpurd's :ecltnie. Inoculwn and
h.lnests" sere .'unte.) rding tu Shepard and NtcRoe (1963)•

During the Minai_ _4 nronths ci arte:cristies of NI.leprae

muluphcatinn in mico too) pais (lag•phase, log -phase and piamo phase)
did not almost change in the mos! of cases. Alier 3-4 years of storing an
amount of NI leprae increused mole s!orviy. Preliminar' results of these
e•penlacnts uere pubL'.:ud in 1984. Nlaximal period during which it
suas ;to:reed;J ;o plcse l' e .'d.leprae siabiliry in 40(0 glycerin at roam t'

suas 12 ..cais 1 lou¡,er cape) inunts urre not eanied our). The results

obtamcd could account SiL some unsolaed questions of cpiderniology

and p.ahogenesis of c;'n . ll:c mo:aod proposed is successfully usei

for transpartation of inl:crer tlsules from Icprosy patients without ice
f u:n siou region of Rosaa ta Lcplosv Researclr Instituto (Astrakhan) for

study ing. During a special stu ly (Vishnovctsky C Juscenko, 1991) it
na: also prol cJ than !ep rosnas kcpt ia 60-SO"ó solutien ai g1ycerin at

rootn :emperature for 2.4 uecks renlain suirable for enzyme and
lai•u•eIteinical imestl_alione

• PATHOLOGY
PA01
HISTOpA Il IOLOGIC FINDINGS OF IRIDOCYCLITIS IN
LEPRONIATOUS LEPROSY

C K Jeb' K TTlompson'. E. Daniel' and J. Ebenezer'

'St. Thornas Ilospital and Leprosy Center. Chettaputtu; "Leprosy
E fome and I lospital, The Leprosy Nlission, l'umlia; and 'S.L.

Karigiri, INDIA

Cataract is found to be a common complication in
leprumatous patients belonging to the older age Ltroup. During
cataeact surgiry an iridectomy is perfomted as a recline procedure.
The íris specimens obtained from lepronratous patients undergoing
cataract surgery are studied histopathologically using hernoloxylin

cosin stain and acid fast stain. Iris arrophv with evidente of chronic
intlammation sias found in a rnajority of patients esen in the absence

of acid iam organisms. In one specimen active intlammation ssith

macrophage granuloma infiltrating the iris tissue including
constrictor museus was noticed. Acid fast organismo sere present

in large numbcrs incide macrophages and in bundles of smooth
muscle cclls regulating the pupil. Nen e tibers ..sere not detected.
Ditado of these Iindings will be presented and Iheir significance will
be discussed.

PA02

In severo ENL reactions we found acate necrotizing and
exsudative vasculitis in dcep dormis and subcutis. These
vasculitis follow sesere acate intlanunaton reactions in the

neighboring tissues. We descnbe in 10 lepronratous leprosy
patients, many years after discharge, episodes of one or few
crythematous nodules in the limbo. Microscopical examina -
tion revealed a exsudative and necrotizing segntentary
vasculitis like Polvarteritis nodosa.
There are discrete intlammatoov reaction in dormis :uuí sob -
Cuus and the clinicai data, residual lepronratous intiltratc and
Bacili ia vessel's sall sugests a late ENL tcaction

PAO3
Theren't envolvement of Central nen ous system, peripheral
nervous systems, skin, muscics and lanes in secondary
antyloidosis in leprosy. In these sites the blood capillaries
shoses tigh jm)ctioas between the endothelial cclls and the
transpor/ is made by pinoertosio. Othenvise in odes sshcre
blood captllarres are lertestrate (kidneys. boscl, endocrine
glands) or smusoids ( tiver , splcen , bone marro..) the
Atnyloid deposition is ever present and frequently massive.
The amyloidogenic SAA protein is produced in the tiver,
Iheir molecular weieht is 250.000 and is found in the blood
as a apolipoproteic complex. This suggests th:tt there are a
relationship between the size of the precursor protein
molecule :utd caplllarv pattern in the distnbution of an)yloul
deposltion m leprosy
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