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01. Ba ck round/nformaion. 

Leprosy is an important public 
 health problem that 
 is widespread in the
developing world and is one of the leading 
causes of chronic disability and
blindness. 
Although several chemotherapeutic agents 
 are available for the
treatment of l]prory, 
delayed diagnosis and drug resistant organisms render
drug treatment of diagnosed vases 
as an ineffective means of 
 control of the
 
disease.
 

Recently Hunter and Brenfnan 
 have isolated and characterized
component of a cell wall
M._loprae, namely phenolic glycolipid (PGL-1)(1). This compound
contains a trisaccharide which is unique to 
N._eprae, and is antigenic inpersons infected with this 
 organism. Subsequently, they have synthesized
disaccharide and trinaccharide containing the 
 unique carbohydrate structure
found in _._lepra PCL-l and conjugated the synthetic saccharides to protein,
such as bovine serum albumin (BSA) (2,3). These 
synthetic neoglycoproteins,
Natural Disaccharirie-Octyl-novine 
 Serum. Albumin (ND-O-BSA) and Natural
trisaccharide-octyl-Bovine 
 Serum Albumin (NT-0-BSA), have been used for
serologic studies in leprosy. 
 Hunter el al have recently isolated andpartially characteriytd another cell wall component of M.eprae, named
lipoarabinomannan 
 B (LAM-B) (4). The 
group specific arabinomannan of the
genus Mycobacterium is apparent.y a 
 membrane associated 
 and highly
immunogenic. It has been shown to be useful adjunct to PGL-I and relatedsaccharides in detection of leprosy (5). 

In studies done in K4'rop sii and Sri Lanka 37 out of 
39 new cases from whom
sera have been collected prior to clinical onset of 
the disease had elevated
antibodies to PGL-l 
from 3 months to two years before 
 the development of
clinical signs leprosy
of (6). 
 These results are very promising.
therefore plan We
to do a longitudinal study of household contacts of leprosy
cases in Northern Thailand 
 and controls unexposed to household cases of
leprosy to assess 
 tho efficacy of serologic 
 screening of antibodies to
M.]prae 
specific antigens in detecting preclinical or subclinical infections

with M.le!r!a. 

Objectives
 

1. To determine the provalence of serum antibodies to N.lepzkae specificantigens 
 (PGL-l, ND-O-BSA and NT-O-BSA) in household contacts of 
leprosy
patients and controls without known household exposure to leprosy. 

2. To determine the Drevalonce of 
srum antibodies to the highly immunogenic
lipopolysaccharidv of ?l.,iprcc, lipoarabinomannan B (LAM-B) among householdcontacts of leprosy cases and controls without 
 known household exposure 
 to
 
leprosy.
 



3.. To determine the comparative efficacy of 
filter paper strips containing

dried blood in detecting antibodies to'M..leprae PGL-l, ND-O-BSA, NT-O-BSA and
 
LAM-B in leprosy patients and their. household contacts.
 

4. To determine the predictive value of'seropositivity of household 
contacts

of leprosy cases and -nnrrnl.
 

Materials and methods
 

All leprosy patients who have been first diagnosed and treated either at

McKean Rehabilitation Center or at the Ministry of Public Health's Leprosy

Control Center, Region 10, during 
the last 6 years (1982-1987) as well as new

patients seen during the 
first 2 or 3 years of the project (1988-1990) will be

recruited for this study. These leprosy patients will be 
 examined by a.
physician and classified by leprosy type according to 
the five group scheme of
Ridley and Jopling. Ten rc. of blood for serologic tests and 4 mm punch

biopsy of the skin for histnpathologic examination will be obtained from each

of them. Slit skin ,,ears from six sites 
 to measure bacteriological index
 
(BI) and morphological index (MI) will also be done. Arrangements then will

be made to visit the household of each patient and a roster will be
 
constructed of all the other household members who are living with the

patient(s). Household members who at 
the present time are not living with the
 
patient(s), but at soietimo in the past within the period starting 5 years

back from the first diagnosis of leprosy have lived in association with the
 
index case(s) for at least 
1 year, will also be enrolled in our study. Each

of these household rt-i dents will be examined by the field for
team evidence
 
of leprosy. -All contacts with suspicious skin lesions will be brought to

McKean hospital where a complete physical examination and skin biopsy will 
 be
 
done by a physician. From each contact, 
 10 cc of venous blood will be

obtained for serologic studies. In nmall children from whom it difficult
is 

or 
not possible to obtain blond by venepuncture, fingerstick specimens will be
 
used instead.
 

For the control study, villages where there are no known leprosy cases will be
 
selected. People in these villages will serve as 
our normal control subjects.

Examination and bleeding will be done on 
them in the same way as on the index
 
cases and their household contacts.
 

Blood specimens from leprosy patients, their household contacts, and controlswill be tested f-,r -,tihodi.s to M.leprae PGL-I, ND-O-BSA, NT-O-BSA and LAM-B
by ELISA techniqutF ucing th, methods described by Choas et.a]l (7) with 
some modification. 
 E.v-h study subject will be followed ud once a year. All

procedures done during initial 
study except skin biopsy will be repeated in
 
the follow up study.
 

Proress of prj.ect itivjities and results 

1..We have finishod nut preliminary survey work on households of leprosyall
patients living in Chiang Mai, Jamphun, lampang, and Chiang Rai Provinces, who 
were first diagnosed and treated during the period from 1982 to 1987. We
 
surveyed a total of 912 leprosy households. Among these, 213 households 
were
 
excluded for various reasons: incorrect address, change of residence, poor
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communication or languago problems, lack of
treatment household contacts, history
of index case befor, 1.982, of

transportation problems, and so forth.
Therefore, only 506 households were selected as
field study. eligible for inclusion in the
During 
 the survey we informed 
 patients and their household
members about the nature and purpose of 
our research project and we asked
their for
willingness to participate in the study. Four hundred fifty-nine (549)
households or 
90.7% expressd their iil.l.ingness to participate in the research
study. Only 42 out 
of 459 households (9.3%) declined to participate.
 

2. Enrollment of newly diagnosed leprosy patients is continuing. Up to now
patients have 56
been rrcruited. 
 Blood specimens and skin biopsies have been
obtained from them.
 

3. The study of household contacts 
of leprosy patients (both new and old)
begun. the has
At time rf writLng 177 householdsspecimens'have been collected 
have been studied. Blood
 

The 
from 194 index cases and 601 household contacts.
sera 
 are being stored in the freezer and will be tested for M. leprae


antibodies later.
 

4. To prepare for the study of normal controls, we have surveyed
where there are no known ra o 2 villages
of leprosy. These 2 villages consist of 179 and122 households ro'spertiv,.ly .tnd have a total populationare makinig arr1g,:,.nt s I rimplet, 
of 1200 residents. We.i study of these normal controls. 

5. To determine the sensitivity 
and specificity

assayed antibodies aga.rst 

of the ELISA method, we
throe 
M. leprae specific antigens (viz., PGL-1,
ND-O-BSA, and NT-O-BSA) and one 
cross-reactive 
mycobacterial
LAM-B) in sera from antigen (i.e.,
O leprc,sy pati,.nts (viz., 
28 new
lepromatous and 18 lepromatous, 34 oldtiberculoid ]prosy patients),
and 33 normal healthy 
25 tuberculosis patients,
persons. 
 In this study, we categorized lepromatous
leprosy patients (LI//t,) arbitrarily into 2 groups. Those who had
treated never been
before the study anrd/or 
those who had been treated less than one year
were called "ne'w" leprom.L,u; U-prosy patients. On the other hand,
had been those who
treated Ior( than 
one yea-r

patients. Leprosy sera 
were called "old" lepromatous leprosy
were collected from patients seen
and TB sera were at McKean Hospital
kindly prvide!d by Dr Saniti 
Makonkawkeyoon, head, Department
of Clinical Immunology, Faculty of Associated


University. Medical Sciences, Chiang Mai
Of 33 norma:,l control 
 sera,

donors of Chiang Mai 

20 were collected from blood bank
1n'iversity Hospit,-l, and 13 fromfor Health Sciences the Research Institute(R7T1E) prscnel The results of this study are shown inTables I and 2, Figs. 1, 2, and 
3.
 

By taking x + 3SD of 
normal controls as
found that 
a cutoff point for positivity, it was
in the studies. for antjbodi.cs against the three M lerae specificantigens (Table 1) the 
 positivity 
 rates were highest
leprosy patients. on new lepromatous
In this: 


were hight-r than those of 
group, the positivity rates of IgM antibodies (=82%)
 

positivitLy 
TgG and TgA antibodies. In tuberculoid leprosy,
r t s of IMPN anilbodies the
 were not different fromIgA antibodies. All. Librcll"nc;is patients and normal controls 

those of IgG and 
antibodies, but some of 

did not have IgMthem had positive IgG and IgA antibodies against M.le.rae specific antigens. This suggests thatagainst M the tests for IgM antibodies.leprae specific antigens are more sensitive and more specific than
those for IgG and IgA antibodies. We 
can also conclude from 
 this study
the same serologic r.'irtivity was observed against 
that
 

the three N. Lep.rae
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specific antigens. For convenience and economics we will confine 
our studies
 on the household conta,-fs of leprosy patients 
to testing for IgM antibodies

against only one of the X:. 
 specificspra, antigens, for example, NT-O-BSA. 

The serologic reactivity against LAM-B 
was somewhat different (Table 2). The
positivity rates of IgG arnti.hcdies were higher than those of 
IgM antibodies.
In our future work we will 
therefore .assay only IgG antibodies against LAM-B.
In new lepromatous and tuberculoid leprosy patients, the positivity rates of
IgG antibodies against TIAM-B 5Ot
were and 44% respectively. Forty-eight
percent (48%) of tuborculosis sera 
were positive for IgG antibodies against
LAM-B. None of the 
sera from nrirmal healthy individuals had positive IgG

antibodies against this -ross-reactive antigen.
 

The relationship between 
the duration of treatment and antibody levels in
lepromatous leprosy aIlso
was studied (Table 2, Figs. 1, 2, and 3). New
lepromatous leprosy patients had significantly higher levels of IgM antibodies
(p (0.005) and IgA antibodies (p (0.005) against M. leprae specific antigens
and also higher levels of Tgi antibodies (p (0.005) and IgG antibodies (0.05
(p (0.10) against the cross-reactive antigen than the old lepromatous patients
who had been treated more than orie year. This suggests that leprosy 
 treatment
 
can cause a decline in ,'.leprae antibody levels.
 

6. We have assessed the efficacy of filter 
paper strips containing blood
obtained by fingerstick in dotecting antibodies against M. leprae antigens.
Blood specimens were collected in vacuitainer tubes by venepuncture and on
filter paper strips by fingerprick from 31 lepromatous (both new and old) and
10 tuberculoid leprosy patients, and 12 normal healthy persons. The 
specimens
were 
 tested for IgM antibodies atlainst ND-O-BSA by the ELISA method. Results
 
of this study are shown in Fig. 
4 and Table 3.
 

This study showed that there was 
a very good correlation between the 
 antibody
levels in blood collected on fiter paper strips and those in serum 
(r= 0.979)
(Fig. 4). Moreover, the positivity rate of samples obtained from 31
lepromatous leprosy patients was 
higher in blood samples collected on filter
 paper by fingerstick, as compared to serum an( plasma (the 
 positivity rates
equaled 55%, 35% and 48% respectively). It can therefore be concluded that
blood collection on filter paper by fingerstick can substitute venepuncture in
tne 
 study to determine antihodies against M. lprae antigens. This finding is
very useful and can be applied to other leprosy 
 field studies, particularly

those with small 
 children from whom it is difficult or impossible to obtain
 
blood by venepuncture.
 

7. Some of the blood spe-,cimens from leprosy patients and their household
contacts that arr ,enroll.-d i, olnr study wi- tested for IgM antibodies agaiastNT-O-BSA. This prel irmi
nary c;IWny shows that 15 out of 25 sera (= 60%) from
index casen and 13 out of 
 81 ora (= 16%) from household contacts were
positive to NT-O-BSA. Thi:s 
fiioding of -1 16% positivity rate in household
contact sera. is interesting.
very However, its significance cannot be
determined at this early point in 
the study. Study of larger numbers of
household contacts 
 and their clinical follow-up will enable us 
to better
understand the significanree of positive antibodies to M. _e~rae 
antigens in
healthy persons. The seropositivity rate in leprosy sera was only 60%. This is
not surprising because many the who
of patients were included in this
preliminary study had b,,n on 
treatment over a long period and some of them
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might even have comploted th,.ir course of treatment. Studies by other workers 
(8), as well as our ,,wi -stody, have shown that M. leptae antibody will decline 
with treatment.
 

8. To overcome our limitatir.n in existing manpower for the field work, we have

hired a new nurse, M.sPinthong Sukavarija. She started work in March 1989.
 

9. Dr J T Douglas, proj :rt consultant from the University of Hawaii at Manoa, 
Honolulu, Hawaii, visJted us from July 31 to 2 August 1989. During his visit,
Dr Douglas offered riioh use. advire on the laboratory and field work. His 
report will be included in the next progress report (No. 3). 

Con clu s ion.s_/Rem ar ks 

1. We have finished our l,.prosy household surveys in Chiang Mai, Lamphun,
Lampang, and Chian ,. Provinces. Four hundred fifty-nine (459) out of 506 
household (= 90.7%) that 
wore selected as eligible for inclusion in the field
 
study indicated their wilingness to participate. 

2. Fifty-six (56) newly diagnosed leprosy patients were inenrolled the study. 

3. We have done housihold surveys in I villages where there are no known cases
 
of leprosy. People ir these villages will serve 
 as our normal control
 
subjects.
 

4. To determine the n-t.ltivtty atnt specificity of the FI,ISA method, we 
assayed antibodieF :igair three 11. loprtae specific antigens (PGL-l, ND-0-BSA 
and NT-O-BSA) and on cross-reactive mycobacterial antigen, LAM-B in 80
 
leprosy sera, 25 TR s ra and 33 normal control sera. It has been found that
 
the tests for IgM antibodies against M.epra_ specific antigens are more
 
sensitive and specific those IgG
more than for and IgA antibodies. The
 
serological reactivity agairst each of 
the three different M. _ejprae specific
antigens is th o san,. in the study with LAM-B, the positivity rates of IgG
antibodies are higher th,;,Y, rh i-of T-M antibodies. 

5. We have assessed the efficacy of filter paper containing blood obtained by

fingerstick in detecting antibodies against N. lerae antigens. The study has
 
shown a very good correlation between the antibody levels in 
blood collected
 
on filter paper by fngerstick and those in 
sera collected by venepuncture (r 
- 0.979). We conclud,. that blood collection on filter paper by fingerprick 
can be substituted for velnepuncture in serologic studies of leprosy. 

6. We have completed studies on 177 leprosy households and have drawn blood 
from 194 index cases a;td 601 hotseltold contacts. Our preliminary study of 81 
household contact sra shows that 11 of them (=16%) were positive to NT-O-BSA.
 

Work plan .for the nei.xt p,-,d 

1. Enrollment of newly i,cignosed leprn.y patients and the study of their 
household contacts wll I,. eor tinied. 

2. Study of hoisehod -,rtaets of olrl leprosy patients will. be continued. 
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3. Blood specimens front 
lf-prory patifents and their household contacts will
tested for IgM antibodies against PNT-O-BSA 
be
 

and for IgG antibodies against
LAM-B. The prevalence, of s&ropositivity in household contacts of 
leprosy

patients will be determinin-d.
 

4. Will start the study on 
control households in the 
two villages where there
are no known cases of 
leprosy and where we have done a preliminary survey.
5. Follow up study on iWuhjO0s that were enrolled earlier, or one year 

previously, will be startid. 

Presentations and uhlications_ resltinqrom this work 

I. Suriyanon V, Praputpittaya K, HJrunpetcharat C, Suphawilai C, and Masarat
A. 
Serological reactivity against M/yobacterium lerae antigens in leprosy
patients. Abstracts of 
the 2nd National Seminar 
 on Leprosy Control in
 
Thailand, p 185, Decemher 1988.
 

2. Praputpittaya K, Striyaron V, Hirunpetcharat C, Rungruengthanakit K,
Masarat A. "A cempari son of 
and
 

the reliability of blood collection byfineerstio-k on tilt,.,rpap,.r a; aga itt vent-ptnct tire in a study to determineTgM antibodies agt ilist ryonh .,ctrium Iep ra 
e specific antigens". Second
National Sumnnar on 
lprosy Control, Chiang Nai, December ]988.
 

3. Prapitpittaya K, Suriyanon V, Hirunpetcharat C, Rungrengthanakit K, and
Suphavilai, C. Comparison of IgM, IgG and IgA responses to 
 M. Lepae
-
specific antigens in lepro:;y. Submitted for publication. 
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TABLE I Levels of antibodies against K.leprae specific antigens (OD 492)
 

insera of leprosy patients, T.B. patients and normal controls.
 

I No. 1 IgM IgG IgA
I I___________________________ ___________________________ -

Subjects{ sera 1 No I 
 No t No %
 
!tested 1 X+S.E Positive Positive i X+S.E Positive Positive I X!S.N Positive Positive
 

PGL-l
 

LL/OL 28 0.766+0.124 23 82 0,180+0,032 14 50 0.127+0014 14 50
 

TT/BT 18 0.181+0.078 5 
 28 0.211+0.059 9 50 0.083+0.006 3 17
 

T.B. 25 0.044±0.003 1 4 0.100+0.008 8 32 0.0780.006 5 20
 

N.C. 33 0.0479.003 0 0 0.050±0.004 0 0 0.0650.002 0 0
 

ND-O-BSA
 

LLIBL 28 0.881±0.127 23 82 0.213±0.054 
 15 54 0.139±0.032 18 64
 

TT/BT 18 0.201+0.086 4 
 22 0.289+0.102 6 33 0.032±0.009 5 28
 

T.B. 25 0.0310.006 0 0 0.075±0.016 4 16 0.027+0.002 2 8
 

N.C. 33 0.051±0.006 0 0 0.041±0.002 0 
 0 0.022+0.001 0 0
 

NT-0-BSA
 

LL/BL 28 0.815+0.121 23 72 0.257+0.078 
 20 71 0.15010.032 i H
 

TT/BT 18 0.205±0.088 5 28 0.073±0.073 8 44 0.025+0.010 2 
 11
 

T.B. 25 0.029±0.004 0 
 0 0.049±0.008 5 20 0.020+0.002 1 4
 

N.C. 33 0.050±0.005 0 0 0.029+0.002 0 0 
 0.012+0.002 1 3
 

LIBLL Lepromatous leprosy patients, untreated and/or treated less than one year.
 

TT/BT Tuberculoid leprosy patients.
 

TB Tuberculosis patients.
 

NC Normal controls.
 

RIHES Chiang Mai
 
7 September 1989
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Table 2 Levels of anti LAM - B antibodies ( 0 D492 ) in sera of leprosy patients, T.B. patients and normal coutrols 

No. of IgM IgG
Subjects Sera
 

tested X + SE No. Positive 
 6 Positive X + SE No. Positive % Positive 

LLIBL- new 28 0.256 + 0.053 14 5U 1.156 + 0.135 14 50 

- old 34 0.112 + 0.010 6 18 0.870 + 0.103 13 38 

Tr/BT 18 0.140 + 0.047 2 11 0.896 + 0.147 8 44 

T.B. 25 0.079 + 0.006 1 4 1.001 + 0.136 12 48 

N C 33 0.083 + 0.004 ± 3 0.298 + 0.037 0 0
 

LL/ BL = Lepromatous leprosy patients 

TT / BT = Tuberculoid leprosy patients 

TB= Tuberculosis patients 

NC = Normal controls. 

RIlES Chiang Mai
 
7 September 1989 
s0vinai.sep 



Table 3 Levels of IgM antihxiies against ND-O-BSA (O.D 492) in blood specimens collected by venepuncture 
and finger stick 

N.C. LL / BL
 
Samples
 

X + S.E X + S.E No. Positive %Positive
 

Serum (venepuncture) 0.062 + 0.010 0.268 + 0.074 
 11 35 

Plasma (venepuncture) 0.039 + 0.008 0.278 + 0.074 15 48
 

Blood on filter paper 0.023 + 0.005 0.200 + 0.057 
 17 55 
(fingerstick) 

N.C. = Normal controls (N= 12)
 

L, / BL = Lepromatous leprosy patients ( 1 = 31)
 

RflE Chiang W. 
7 September 1989 
sOvinai.sep 
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Fig. 1 
 IgM antibody activity against M.leprae specific antigens 
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in sera of lepromatous leprosy patients (LL/BL) and normal controls. 



--

P<0.005 
 P<O,005 
 P<O.005
 
N.S. I P<0.005 
 N.S. P<0.005 
 N.S. P<0.005
 

2.0
 

1.8
 

1.6 PGL-I 
 ND-O-BSA 
 NT-O-BSA
 

1.4
 

1.2
 

C4
 

0.8 


0 .6 
0,6 .

0.4 

0 .2 

0 

......
.

New 
 Old Normal 
 New 
 Old Normal 
 New 
 Old Normal
L/ 
 LL/BL LLIBL 

Fig, 2 
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Conclusions/Remarks
 

1. Clinical, field and laboratory personnel have been recruited.
 

2. An initial survey of leprosy households in Chiang Mai has been finished.
 
200 out of 231 hou!;ehulds (-SC.6%) that were selected as, eligible for 
inclusion in the field study expressed their willingness to participate. 

3. Thirty three newly diagnosed leprosy ere enrolled in our study. 

4. The ELISA method for determination of antibodies to PGL-I, NT-O.BSA, 
;;;O BSA and I,A!--B have been standardized and established. It is generally 
accepted that the ELISA method should be standardized such that the O.D. 
readings of positive control sera (or pooled LL sera) are higher than 1.00 
and those of negative control sera (or pooled normal sera) are less than 0.2. 
To be economical and in keeping with this general idea, ue choose the 
following as our standard dilutions of M.leprae antigens, test sera and 
antihuman globulin conjugates for the ELISA test. 

Optimal concentration or dilution
 

PGL-l 2 ug/ml
 

NT-O-BSA 1:5000
 

ND-O-BSA 1:2000
 

LAM-B 0.5 ug/ml 

Test sera 1:300
 

Antih"nan Tg conjugato 1:2000
 

(Fonr EITSA tests to datoct 1gM 
antibodi,: ,goinst PGL-l,
 
rlT-o-O-SA, DO SA) 

Ant ihiri:n TGC conj uga te 1:30,000 

(For EIcSA test to detect IgG 
antibodies against LAM-B)
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Figure 1: Standardization of Ig1' antibodies against PGL-1 antigen with 
pooled sera of lepromatous leprosy (LL) and norlnal individuals in ELISA 
technique. Anti-human IgH, HRP-conjugated, was diluted at 1:500 (A), 1:1000 
(0), and 1:2000 (0). 
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Ekfgure 2: Standardization of IgM antibodies against NT-0-BSA antigen with 
pooled sera of lepromatous leprosy (LL) and normal individuals,in ELISA 
technique. Anti-huinan IgH, HRP-conjugated, was diluted at 1:500 (0), 1:1000 
(0), and 1:2000 (0). 
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Figure 3: Standardizationof IgH antibodies against ND-O-BSA antigen with 
pooled sera of lepromatous leprosy . (LL) and normal individuals in ELISA 
technique. Anti-human IgH, HRP conjugated, was diluted at 1:500 (a), 1:1000 
(0), and 1:2000 (L3). 
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FKigure4:- Standardization of IgG antibodies against "LAI-.-B antigen with pooled 
sera (1:300) of lepromatous leprosy (LL) and normal individuals in ELISA 
technique. The LAM-B antigen (0.5 microgram/mil was tested against anti-human 
IgG HRP at various dilutions. 
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