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1. INTRvDUCll0N 

A WHO-sponsored Working Group on the Development of Rapid Diagnostic 
Methods for Mycobacterium l~prae Infection was convened in Tokyo on 18-21 
June 1985. The meeting recommended WHO collaboration with regard to the 
development of laboratory technology methodS for the detection of 
~. leprae antibodies and antigens and promotion of the field application of 
diagnostic methods in countries of the Region. Progress has been achieved 
in the detection of antibodies against natural glycolipid and synthetic 
antigens of~. leprae. 

One of the activities in the plan of action to be implemented in 1986 
was the organization of a meeting to review the progress of research on the 
detection of antibodies using the enzyme linked immunosorbent Assay (ELISA) 
and the preparation of synthetic antigen. To implement the plan of action 
as recommended in the meeting in June 1985, a second Working Group was 
convened in the WHO Regional Office in Manila on 9-11 June 1986. 

2. Sl'Ml1ARY AND COMMENTS OF DISCUSSIONS 

The objectives of the Working Group were~ 

(1) to review the progress Blade ",ith rapid diagnostic methods for 
M. leprae infection; 

(2) to formulate regional standard methods for the detection of 
antibody and/or antigen specific to H. leprae; 

(3) to promote tile field application of the ELISA method. 

The Working Group meeting was opened by Dr H. NAKAJIMA, Regional 
Director, WHO Regional Office for the Western Pacific, who in his opening 
remarks, traced the development of the rapid diagnostic method and 
described its implications for the leprosy control progranooe in the 
Region. Dr P. Brennan and Dr Y. Yuasa were designated as Chairman and 
Vice.-Chairman respectively and Dr D. Young as Rapporteur. 

Dr UHENAI opened the discussions by reviewing the decisions taken at 
the previous meeting of the Worki~g Group in Tokyo in June 1985. He 
discussed the actions which WHO had taken in the light of these decisions 
and referred to the activities of several laboratories where ELISA tests 
were being carried out, as well as the useful exchange of scientists 
between different laboratories, which had generally aided in the 
dissemination of technology and goodwill between participating research 
groups. 

Dr BRENNAN complin.ented WHO on its role over the past year in 
advancing the goals set out at the previous meeting and went on to describe 
the programme for this year's meeting. 
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Sixteen presentations were given by the participants, which were 
divided into three categories. The first category focused on the progress 
of serological tests based on the phenolic glycolipid I (PG-I) antigen and 
synthetic analogues of its immunodominant epitopes. This division was 
further broken down into four subgroups: 

1 ELISA systems 
2. Latex slide agglutination tests 
3. Passive haemagglutination test 
4. Antigen detection tests 

The second category of presentations concentrated on serological 
methods using H. leprae antigen other than the PG-I type. This group was 
further broken-down into tINO subgroups: 

1. Protein antigen 
2. Common mycobacterial antigens 

The third category included two papers: the first, a review of 
knowledge of H. leprae antigens and the second, a presentation on 
epidemiological methods. 

Dr FUJIWARA described the synthesis of a novel set of antigens 
comprising the natural disaccharide (ND-P-BSA) and-trisaccharide (NT-P-BSA) 
of phenolic glycolipid coupled to BSA through a methyl-p-hydroxyphenyl 
propionate linker. This linker arm permitted the construction of an 
antigenic determinant, which includes the three sugars and mimics the 
phenol component of the PGL-I. Re described methods for condensing the 
third sugar to the disaccharide in both ct.. and ,9 anomeric forms. In reply 
to a question from Dr Brennan, Dr Fujiwara stated that the procedures used 
for preparation of the anomeric forms resulted in a product which was 95% 
pure with regard to chiral configuration. 

Dr IZUMI then described the results using the new synthetic antigens 
in an ELISA test which modified the one he had described the previous 
year. He reported higher absorbance values with NT-P-BSA as well as 
slightly higher positivity rates among patients and lower false 
positivities when compared with ND-P-BSA. Interestingly, he reported 
significant levels of IgG antibodies directed towards NT-P-BSA although 
elevated levels of IgG were not seen when ND-P-BSA or phenolic glycolipid 
as used as antigens. IgH antibodies bound equally well toot.. and ,lJ anomeric 
forms of NT-P-BSA but IgG antibodies showed significantly lower reactivity 
when the~ anomer was used. He also provided some data regarding antigen 
detection by a high performance liquid chronomatography (RPLe) method and 
showed one patient who had persistent antigenemia over a two-year period. 

During discussion of the relative evaluation of different synthetic 
antigens, Dr YOUNG suggested that quantitative methods such as equilibrium 
dialysis for measuring the binding of specific class of antibody would be a 
more satisfactory method when comparing differences between disaccharides 
and trisaccharides. 
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The differences in detection of IgG and IgH between synthetic 
compounds stimulated an extensive discussion. Dr DOUGLAS indicated that in 
his laboratory no significant differences could be seen between 
ND-o-BSA/ND-P-BSA or NT-o-BSA and NT-P-BSA. Also his laboratory could 
detect no significant IgG reactivity with tuberculosis and normal sera when 
comparing the synthetic disaccharide and trisaccharide antigens. In 
addition, Dr Douglas suggested that differences in ELISA reactivity seen 
with the synthetic disaccharides and trisaccharide might simply be due to 
the relative concentration of antigens coated on the microtiter plates 
rather than real differences in antigen specificity. 

Dr TAO described the preparation of a new latex reagent prepared by 
cabodiimide coupling of ND-P-BSA to carboxylated latex. Preliminary 
results with 10 control sera and 20 sera from leprosy patients looked very 
prom1s1ng and Dr UKENAI commented on ~~O's interest and encouragement for 
this type of technology. 

Dr eRO described a latex agglutination test using ND-O-BSA 
non-covalently coupled (in contrast to Dr Tao's covalently coupling 
procedure) to red latex particles. The coloured latex was found to give 
particularly clear results. The assay, which involved overnight 
agglutination, gave results which correlated well with ELISA tests although 
some discrepancies were seen with low positive serum samples. 

Dr ABE presented results on the analysis of antibodies found in 
saliva by phenolic glycolipid-ELISA and by flourescent antibody serum 
(FLA-ABS) test. In contrast to the serum antibodies, most of the 
anti-phenolic glycolipid antibodies in saliva samples were of IgA class. 

Dr LI FUTIAN described the results using ND-P-BSA and NT-P-BSA in 
EL-ISA tests based_on the WRO protocol recommended in the 1985 regional 
meeting. Like Dr-Izumi, he also had measured IgG and IgM antibody levels 
and had found a good correlation between ND-P-BSA and NT-P-BSA with regard 
to IgM antibodies. Measurement of IgG antibodies, however, had resulted in 
higher absorbance values with NT-P-BSA. 

In the general discussion, it was suggested that the class 
specificity of the secondary antibodies should be confirmed and it was 
questioned whether the presence of IgG antibodies to phenolic glycolipid 
introduced problems with regard to the rheumatoid factor in the ELISA 
tests. Dr YOUNG, Dr DOUGLAS, and Dr CHO cited their earlier experience 
indicating only very low levels of IgG antibodies to phenolic glycolipid 
and Dr Cho suggested experiments involving separation of IgG and IgH 
antibodies in serum samples. 

Dr BRENNAN-briefly reviewed the development of synthetic antigens and 
discussed earlier results. which suggested that the full trisaccharide 
might have some advantages over the disaccharide in synthetic antigens; he 
described the synthesis of an-octyl linked trisaccharide antigen 
(NT-o-BSA). Both-NT-o-BSA and ND-o-BSA had performed better than the 
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natural phenolic glycolipid with regard to a higher percentage positivity 
among patients and lower false positivity among controls. Dr Brennan found 
a very high correlation between NT-o-BSA and ND-o-BSA (100%) and between 
NT-Q-BSA and NT-P-BSA (99%). Poor correlation was found between other 
synthetic antigens and ND-P-BSA. It was suggested that this could be due 
to a defective batch of BSA used during the synthesis. In the general 
discussion. the idea of using different protein carriers in place of BSA 
was suggested. 

Dr DOUGLAS presented results using ND-O-BSA in ELISA tests to 
ascertain the general level of seropositivity in groups of school children 
and adults in the area around Truk Lagoon. Trust Territoty of the Pacific 
Islands. Seropositivity rates of 9-12% had been found and it was pointed 
out that the results with ND-o-BSA did not correlate with the results of an 
assay using whole !. leprae as antigen. He suggested that this might 
indicate that the PG-I antigen had been removed from the whole !. leprae 
during the process of purification from armadillo tissue and that the 
reactivity to !. leprae was due to the detection of other antigens. 

Dr BRENNAN suggested that Dr Douglas should try using his 
lipoarabinomannans(I.JJt)-B antigen rather than the whole organism and 
offered to provide this material for comparative studies. Dr J.W. LEE 
stressed the need for better epidemiological data .on the Truk population 
and Dr STEENBERGEN discussed the need for extensive epidemiological and 
clinical follow up in order to interpret the results of ELISA assays. 

In a general discussion on trials of glycolipid ELISA tests. Dr YOUNG 
suggested that earlier trials initiated by laboratory workers apparently 
had failed to meet the criteria accepted by clinicians and 
epidemiologists. Dr UKENAI suggested the setting up a longitudinal study 
in a suitable region and Dr LI FUTIAN described the possibility of setting 
up a large scale study in China. Dr STEENBERGEN stressed the need for the 
consideration of clinical and epidemiological factors before deciding on a 
region for such a study. 

Dr LI HUAN YING reported that Dr Engers had compared the ND-o-BSA 
antigen of Dr Brennan with the synthetic natural disaccharide-containing 
antigen of Dr Gigg using sera provid~d by Dr Li and could find no 
difference in reactivity. 

Dr WU described the use of alternative blocking agents in ELISA tests 
and pointed out the usefulness of skimmed milk. His skimmed milk blocking 
reagent was reconstituted from powder dry non-fat milk found in local 
stores. This reagent was inexpensive. effective and simple to transport 
and store. Normal goat serum and crude egg albumin were also effective 
blocking agents. but skiDllled milk might be Blore readily available in some 
countries. 
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Dr YOUNG summarised the results from glycolipid ELISA studies of 
household contacts in Mexico and Sri Lanka carried out while he was working 
in Seattle. He indicated possible areas of epidemiological interest with 
regard to age distribution ot seropositivity ano discussed the possibility 
of detecting lepromatous leprosy among individuals with very high antibody 
levels. Complementation of the antibOdy test with a test for detection of 
glycolipid antigen in sera from such individuals appeared to present a 
potentially promising approach to detection of lepromatous leprosy. 

Dr FUJIWARA described a passive haemagglutination assay in which 
sheep red blood cells (SRBC) were sensitiz~d with anti-SRBC (serum red 
blood cells) Rabbit IgG Which is conjugated with the phenyl linked 
synthetic disaccharide. The assay was read by spinning the samples and was 
found to be both sensitive and specific and comparable to ELISA. However, 
there were limitations; the test was not immunoglobulin class specific and 
was hampered by stability of the SRBe. Dr UMENAI asked whether rheumatoid 
factor could interfere in the assay but Dr ABE felt that this would not be 
a problem in the serum dilutions which were being tested. Dr TAO 
questioned the use of rabbit anti-BRBe antibody in the sensitization step. 
He suggested that the SRBC COuld be better stabilized by tanning prior to 
coupling with synthetic antigen. Dr FUJIWARA explained that his method 
permitted sensitization of SRBC with very low antigen concentrations. 

Dr CHO also discussed the detection of phenolic glycolipid antigen in 
sera from leprosy patients. He compared results with thin layer 
chromatography (TLC), HPLC, competition ELISA and DOT ELISA methods and 
found the DOT ELISA to be the most satisfactory with a sensitivity allowing 
detection of 500 pg of antigen. The concentration of glycolipid in serum 
samples showed some correlation with the bacterial index (BI) in skin 
biopsies and was found to decline very rapialy during chemotherapy. Dr Cho 
stressed the potential of this approach for confirmation of leprosy 
infection and for monitoring the effectiveness of chemotherapy. In 
response to Dr Lils request for further information about the correlation 
between BI and circulating antigen, Dr Cho stated that further analysis of 
larger numbers of sera would be required to clarify this point. 
Dr STEENBERGEN asked about the use of other body fluids such as urine for 
this type of screening, but Dr Cho felt that the difficulties of processing 
large volumes of urine made the serum assay more practical. There was a 
general discussion about the possibility of high antigen load leading to 
apparently low results in antibody detection assays due to the formation of 
immune complexes. Dr TAO suggested that the sensitivity of the assay could 
be improved by using amplification systems like biotin-avidin complexes. 

Dr BRENNAN described the purification and chemical analysis of a new 
set ot carbohydrate antigens from~. leprae nameo lipoarabinomannans 
(LAM). Initial purification of LAMs resulted in LAM-A and LAM-B. When 
LAM-A was analysed on SDS-PAGE gels, it was found to contain slow and fast 
moving components. The slow moving component was found to be identical to 
LAM-B. The fast moving component of LAM-A was determined not to be 
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immunologically important. The major serologically active component 
(LAM-B) consisted of a lipid tail, inositol phosphate, and arabinomannan 
with lactate and succinate acylations. Several monoclonal antibodies 
recognizing LAM-B were described. High concentrations of serum antibodies 
were found to react with LAM-B from M. leprae and from M. tuberculosis. 
The preoominant class of these antibodies was IgG immunoglobulins. High 
antibody levels were seen in tuberculosis and lepromatous leprosy patients 
and Dr Brennan stressed the observation that seropositivity to LAM-B among 
tuberculoid leprosy patients was much higher than that to phenolic . 
glycolipid. Although it was less specific than phenolic glycolipid, the 
highe~ sensitivity of the LAM-B test might make it ·useful to run the two 
assays in concert. Unlike antibodies to glycolipid, the anti-LAM-B 
response showed very little decline during therapy. Dr HARGRAVE asked 
whether the LAM-B was available for study and Dr Brennan confirmed that he 
was prepared to supply this material. Dr ABE referred to the Middlebrook 
haemagglutination assay and Dr Brennan agreed that the antigen used in that 
test could be a crude LAM-B preparation. 

Dr KLATSER described three approaches to the study of a 36kd protein 
antigen from M. leprae defined by a species-specific monoclonal antibody. 
A competition-ELISA with the monoclonal antibody had been used to screen 
antibody levels in leprosy patients and to monitor ~hanges during therapy. 
A recombinant clone expressing a portion of the 36kd protein in E coli was 
described and the sequence of the ~~ leprae DNA insert was given:-rhe 
portion of the 36kd protein consisted of 28 amino acids and a further 
analysis to define the monoclonal antibody epitope to a smaller peptide was 
under way. The potential of using anti-idiotypic antibodies (anti-ids) as 
surrogate antigens was discussed and illustrated by production of anti-ids 
to the 36kd monoclonal antibody. Preliminary results using a Fluorescent 
antibody cell sorting (FACS) analysis gave some suggestion that anti-ids 
might represent internal image of the antigen. Dr UKENA I asked about the 
T cell reactivity of the 36kd protein and Dr KLATSER described previously 
published work with T cell clones which recognized the 36kd antigen. 

Dr YOUNG presented an overview of the antigens of M. leprae from the 
perpective of basic research and of potential clinical application. After 
summarizing the progress made with glycolipid and carbohydrate antigens, he 
described basic research on protein antigen of ~. leprae using monoclonal 
antibodies and human T cells clones. Methods for producing high amounts of 
protein antigens by recombinant DNA ~echnology were described. The use of 
gene sequencing and peptide synthesis in the production of defined 
antigenic epitopes was discussed. Dr Young felt that in addition to the 
potential use of antigens in serology, peptides corresponding to T cell 
epitopes would provide potentially important skin test reagents. The 
question of using monoclonal antibodies to detect ant~gens in biopsy sample 
was also addressed. . 
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Dr STEENBERGEN described the design of the Leonard Wood Memorial 
study in Cebu for the early diagnosis of leprosy and continued to stress 
the importance of adequate documentation and clinical and epidemiological 
analysis with regard to assessing the potential ,usefulness of any new 
immunological tests. In reply to Dr LI's question how frequently a serum 
sample should be obtained during a longitudinal study, Dr Steenbergen said 
that this was one of the questions they hoped to answer in the Cebu study. 
Dr DOUGLAS mentioned that 6 to 12 months sera collection seemed to be 
sufficient in Micronesian field studies. Dr Steenbergen noted the 
requirement for immunological assays which could be used to predict relapse 
following short-term chemotherapy. 

The participants then divided up into two study groups to discuss and 
draft appendices on the methodology for ELISA tests and epidemiological 
considerations involved in setting up relevant studies and control 
programmes. 

Dr NOORDEEN gave a stimulating comprehensive presentation on the 
epidemiological aspects of control programmes and on the potential role of 
serological tests in leprosy management. He discussed issues such as cost 
effectiveness and practical limitations in implementing the new 
immunoassays due to the low incidence rates of leprosy in the general 
popUlation. The general discussions focused on interpretation of 
"sub-clinical" infection and on case definition in leprosy. 

3. SUMMARY OF RECOMMENDATIONS 

The Working Group strongly endorsed the previous recommendation of 
Working Group meeting, held in Tokyo, in 1985, and further recommended the 
following~ 

(1) 

(3) 

Significant progress has been made in rapid diagnostic methods for 
M. leprae infection (ELISA). The application of ELISA in the 
detection of'antibody, especially for monitoring multidrug therapy 
(MDT) and epidemiological surveillance in subclinical infection of 
~. leprae should be encouraged. 

In view of the progress in the preparation of semi-synthetic 
trisaccharide antigen and its antigenic characterization, further 
research on the implication of the antigen for the diagnosis of 
~. leprae infection should be encouraged. 

The detection and quantification of glycolipid antigen may be an 
indicator of the bacterial load of ~. leprae in vivo. Further 
research to develop a more simplified sensitive method for the 
detection of antigen should be encouraged. 

Some progress has been made in the development of an agglutination 
test. A further study should be encouraged to develop a simple and 
sensitive agglutination test. 
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OPENING REMARKS OF THE REGIONAL DIRECTOR 
WORLD HEALTH ORGANIZATIO~ FOR THE WORKING GROUP ON 
RAPID DIAGNOSTIC METHODS FOR M. LEPRA! INFECTION, 

MANILA, 9-11 JUNE 1986 

Distinguished Members, Ladies and Gentlemen, 

ANNEX 1 

As Regional Director of the World Health Organization Regional Office 
for the Western Pacific, I have pleasure in welcoming you to this Working 
Group Meeting on Rapid Diagnostic Methods for ~. leprae Infection. 

I wish to express my gratitude to all of you for accepting my 
invitation to participate in this regional meeting inspite of your busy 
schedules. 

The successful isolation of phenolic glycolipid antigen specific to 
Mycobaterium leprae from leprae bacillus infected armadillo tissue has 
opened the door to the development of rapid diagnostic methods for 
M. leprae infection. 

In the light of this encouraging news, a first working group meeting 
was organized last June 1985 in Tokyo to review progress in the development 
of diagnostic methods and to identify areas of collaboration. 

since the group meeting, rapid progress has been made in the 
preparation of antigen and diagnostic reagents. Now is an opportune time 
therefore to organize this group meeting to assess the diagnostic methods 
so far developed and to formulate regional guidelines for their field 
application. 

The results of this meeting will provide a basis for the development 
of strategies for the prevention and control of leprosy. This has great 
implications for the leprosy control programme. The rapid diagnostic 
method will be used in the epidemiological surveillance of the disease, to 
detect subclinical cases of leprosy, and in monitoring the efficacy of 
chemotherapy and post-treatment follow-up of patients. 

': .. 
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Annex 1 

I wish to emphasize that the Scientific Group on Immunology of 
Leprosy has considerable undertakings in the area of immunological and 
genetic analysis of !. leprae and immunopathological research on!. leprae 
infection. The development of a rapid diagnostic method and its field 
application, which the Western Pacific Region is now pursuing, is fuily 
consonant therefore with the global programme of IMMLEP. We believe that 
this is one of the most remarkable activities in the WHO leprosy programme, 
and fully expect it to contribute to the development of more effective 
preventive and control measures. 

Allow me in conclusion to express my best wishes for the successful 
outcome of this meeting. Needless to say, I await your findings and 
recommendations with great interest. 

Thank you for your attendance. 

I, , , 
.. 
I I 
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ANNEX 3 

AGENDA 

Monday. 9 June 

0800 hrs Registration 

0900 Opening Ceremony 

- Briefing of temporary advisers 
- Regional Director's opening remarks 

0930 COFFEE BREAK 

1000 Resume of working group meeting on recent diagnostic methods 
for M. leprae infection in Tokyo, Japan on 18-21 June 1985 by 
Dr T. Umenai 

1030 Progress on the preparation of synthetic saccharide antigen 
by Dr Fujiwara 

1100 Experience in new antigen/antibody by Dr S. Izumi 

1130 Developments and results of synthetic antigens by 
Dr P. Brennan 

1200 LUNCH BREAK 

1330 Preliminary report on the latex agglutination test for 
the serodiagnosis of leprosy by Dr Tao yixun 

1400 Latex agglutination test using ND-o-BSA by Dr S.N. Cho 

1430 COFFEE BREAK 

1500 A preliminary report on salivary antibody against 
phenolic glycolipid of ~. 1eprae by ·Dr M. Abe 

1530 Preliminary Report on the serological activities to 
ND-P-BSA and NT-P-BSA by Dr Li Futian 

1600 Purification and chemical analysis of a new set of 
carbohydrate antigens from ~. 1eprae by Dr P. Brennan 

1700 COCKTAILS, WHO Lounge 
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Annex 3 

Tuesday, 10 June 

0900 hra Survey of IgM ELISA rea~tivity to ~. 1eprae and ND-o-BSA 
antigens in Truk School Children and Atoll popu1ation~ by 
Dr J. T. Douglas 

0930 COFFEE BREAK 

1000 Evaluation of blocking agents for ELISA in the detection 
of antibody in leprosy by Dr Wu Qin Xue 

1200 LUNCH BREAK 

1330 Quantitation of the phenolic glycolipid of ~. leprae and 
relevance to glycolipid antigenemia in leprosy 
By Dr S. N. Cho 

1500 COFFEE BREAK 

1530 An ELISA-inhibition test for detection of antibodies to 
~e'36KD antigen of !. leprae by Dr P.R. K1atser 

1.430 Overview of characterization of M. leprae antigens 
by Dr D. Young 

Wednesday, 11 June 

0800 hrs Epidemiological applications of serodiagnostic tests by 
Dr S. K. Noordeen 

0900 Formulation of standard methods for detection of 
antibodies and antigens for diagnostic methods 
for M. leprae infection 

0930 COFFEE BREAK 

1000 Formulation of standard methods for detection of 
antibodies and (antigens) for diagnostic methods for 
M. leprae infection (continuation) 

1200 LUNCH BREAK 

1330 Finalization of report of the meeting 

1530 Closing ceremony 



- 17 -

ANNEX 4 

RECOMMENDATIONS OF 
(SUBGROUP ON DEVELOPING A STANDARDIZED ELISA PROTOCOL) 

A. Standardization of indirect ELISA using synthetic neoglycoprotein 
conjugates. Further details of the procedure described in WHO Bulletin 
(Regional Office of tbe Western Pacific) (WP)CHD/ICP/LEP/OOl-E Report of 
the Scientific Working Group on the Development of Rapid Diagnostic Metbods 
for !. leprae Infection (Tokyo, Japan. 18-21 June 1985) 

a. Antigens~ 

NT-P-BSA and NT-o-BSA are recommended as tbe standard antigens. 
(Since these are still in short supply ND-P-BSA and·ND-O-BSA will be 
supplied in the meantime. In addition, the allyl-containing natural 
disaccharide-BSA conjugate is also available through IHMLEP). 

b. Coating of ELISA plate~ 

- Dissolve antigen in volatile buffer (0.1 ug of carbohydrate 
content/ml). 

- For antigen-coated wells add 50 ul to each well of tbe microtiter 
plate of BSA antigen to half the wells. 

If testing for non-specific binding in sera is required. a plate 
should be prepared witb one half of the wells coated with antigen buffer 
and the other balf of the plate coated with 50 ul of BSA, those witbout 
antigen. should be coated with BSA. Incubate plates at 370 C until dry. 

- Dissolve some BSA in volatile buffer (the same concentration of BSA 
as in antigen solution). 

It is advisable to screen each test serum specimen in two (or three) 
antigen-containing wells and also in the same BSA-coated wells. 

c. ELISA procedure; 

~ash wells four times with PBST (phosphate buffered saline 
containing 0.1% (V/V) TWeen 20) 

-Add 100 ul of blocking solution and incubate at 370 C for one hour 
in a water bath or in a humid container. 

-Empty blocking solution by suction. 
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- Add 50 ul of serum diluted (usually 1;300) in PBST containing 10% 
(v/v) normal goat serum (NCS). or 10% (W/V) (Non-fat dry milk). 

- Incubate at 370 C for 1 hour. 

Wash wells 4 to 5 times with PBST 

- Add 50 ul of peroxidase-conjugated anti-human IgM (u-chain 
specific) conjugate diluted (1;1000 to 1;6000) in PBST-IO% NC8. 
Incubate at 370 C for 45-60 minutes. 

- Wash wells 4 to 5 times with PBST 

- Add 50 ul of substrate solution. 

- Incubate at room temperature or 370 C for 20 minutes in dark 
until standard wells develop standard color which is equivalent to 
A4l4 of about 0.45. 

- Stop reaction by adding and mixing 50 ul of 2.50 N H2 804. 

- Block the plate in ELISA reader against conjugate control or buffer 
control. 

- Read absorbance (A) at 488-492 Mm. Subtract the readings for the 
Conjugate controls. 

d. Materials: 

1. Volatile coating buffer; 

0.01 M ammonium acetate-ammonium carbonate buffer. pH 8.2. 
Solutions of 0.01 M ammonium acetate and 0.01 M ammonium 
carborate are prepared separately with glass distilled water. 
These solutions are mixed freely to produce a find pH of 8.2. 

2. PBST; Phosphate buffered saline containing 0.1% (v/v) Tween 20. 

3. Substrate solution; 

Citrate-phosphate buffer 
o-phenylenediamine 
30%H202 

50 ml 
20 mg 
20 ul 



4. 

5. 

6. 

7. 
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Citrate-phosphate buffer, pH 5.0: 

citric acid 4.67 g 
Na2HP04 7.3g 
Glass distilled water (D. W.) 1000 ml 

Blocking buffer: 

PBST containing 10% skim milk. 

Sulfuric acid, 1.25M (2.5N); 

cone. H2SO4 70 ml 
Distilled Water 930 ml 

Reagents: 

a) PBS/T (PBS with 0.1% Tween) 

Na2HP04·7H20 -------
NaH2P04·H20 --------
NaCI ---------------
Tween 20 ------------

4.384 8 
1.446 8 
17.00 g 

6.576 g 
2.169 g 
25.50 g 

G-D H20 8s ad -------
2.00 ml 

2000.00 ml 
3.00 ml 

3000.00 ml 

Adjust pH to 7.2 with 10.0 N NaOH. (Backtitrate with 1 N HCl, 
Whenever necessary.) 

b) Citrate buffer 

1. Solution A, Citric Acid, 0.1 M 

Citric acid -------------------- 1.0508 g 
G-D "20 acid ------------------- 50.00 ml 

2. Solution B, Dibasic Sodium Phosphate, 0.2 M 

Na2HP04.7H20 --------------- 1.420 g 
G-D H20 gsZad -------------- 50.00 ml 

Solution A --------------------- 24.30 ml 
Solution B --------------------- 25.70 ml 
B-D H20 ------------------------ .50.00 ml 

Adjust to pH 5.0 with either solution. Do not adjust pH 
with HCl (hydrochloric acid) or NaOH (sodium 
hydrochloride). 
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c. 1% BSA-PBS/T 

1 plate 2 plates 

BSA --------------- 100.00 mg ------
PBS/T gs ad ------- 10.00 ml ------

200.00 Dig 

20.00 ml 

d. 10% NGS-PBS/T 

1 plate 

NGS -------------- 17.0 ml 
PBS/T gs ad ------ 170.0 ml 

e. OPD Preparation 

1. Solution A 

OPD ------------------
Methanol ------------
Mix. Keep in the dark. 

2. Solution B 

2 plates 

33.0 ml 
330.0 ml 

50.0 mg 
5.0 ml 

Citrate buffer.------~- 48.75 ml 

3. 30% H202 ------------- 75.00 ul 

(for 29% use ----78.00 ul) 

3 plates 

48.0 ml 
480.0 ml 

4. Add 2.0 ml of Solution A to entire Solution B 
just before use. Add Solution C. Mix. 

8. Plates: Polystyrene plates of a quality equivalent to the 
standard Dynatech plates should be used. 

e. Calculation and calibration of the results: 

- To get a net absorption reading due to antigen-antibody reaction, 
each sample should·be tested both antigen-coated wells and BSA 
coated wells. The net reading is calculated as follows: 
absorption - (mean of 3 wells with Antigen) - (Mean of 3 wells 

without Antigen) or = (mean of duplicate wells for 
each test) - (mean of the conjugate control wells) 
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- If the three readings contain an outlying value, the value could 
be rejected if there is reasonable concordance between the other 
two. When only two wells are being used for each ·sera, two wells 
are the sample that should be retested if the values of the 
individual wells change by more than 15%. 

- Each plate should contain one standard serum for calibration and 
each batch of the experiment should contain positive and negative 
control sera to test the validity of the measurement. 

f. Decision on cut-off point~ 

It is recommended that each laboratory should decide its own cut-off 
point based on the results of normal sera test in the laboratory. 

When the negative control serum results are more than 0.1, the 
samples should be re-tested. 

g. Supply of standard kit~ 

that 
kit. 

For easier application 
a central laboratory be 

The kit should contain 

- Antigen and BSA 

and standardization, the subgroup recommends 
designated in order to supply reagents in a 
the following~ 

- Standard positive serum 
- Standard negative serum 
- Peroxidase conjugate 
- Detailed instructions 

h. Other relevant subject matters: 

a. The. amount of serum needed for antigen and antib~dy detection and 
stock for future use should be 2 to 5 .1. 

b. Anti-glycolipid IgG class antibody should be tested in research 
laboratories for possible future application in the field. The presence of 
this IgG antibody should be measured with both the ND- and NT-based 
neoglycoconjugates. 

c. Rheumatoid factor should be measured since if anti-glycolipid IgG is 
significant in some cases abnormally high false positive values may result. 

d. The need for a centralized laboratory or person to implement and 
advise on the technology and act as a depository for sera, antigen, etc, is 
stressed. 
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B. Latex Agglutination test\ 

Latex agglutination tests reported at this meeting provide a new 
technology for early serodiagnosis of leprosy which may be useful in 
endemic countries. More basic research. however. is needed in order to 
standardize reagents and methodology. 

In the meantime Drs Tao Yixun and Sang-Nae Cho will prepare sensitized 
latex reagents and exchange these in order to establish a standard latex 
agglutination test in time for the next working group meeting. 

DETECTION AND QUANTITATION OF PHENOLIC GLYCOLIPID I OF 
MYCOBACTERIUM LEPRAE IN SERUM SPECIMENS 

a. Introduction 

Since lepromatous leprosy is characterized by enormous tissue bacillary 
load and PGL-I provides a highly specific ~print of ~. leprae. definition 
and quantitation of the duration. timing, and extent of glycolipid 
antigenemia may best depict the status of incubating leprosy and. when 
correlated with presence of antibodies to glycolipid. may best enunciate 
the pathology of disease. There have been several methods for detection 
and quantitation of PGL-I in serum specimens available to date such as 
Polysulfone membrane ELISA, RIA 1,2 competitive ELISA inhibition, 
thin-layer chromatography. high-performance liquid chromatography (HPLC) 
and dot-ELISA 2. Among those methOds. dot-ELISA is the simplest method 
to detect PGL-I and is semi-quantitable. therefore. dot-ELISA procedures 
were described here. 

b. Materials and Methods 

a. Phenolic glycolipid I. PGL-I was extracted from livers or spleens 
or armadillos experimentally infected with M. leprae. as previously 
described. In addition. the material derived in this fashion was further 
processed by "open" column chromatography and purified by centrifugal 
preparative thin-layer chromothography (TLC). The final product was judged 
to be 95% pure according to high-pressure liquid chromotography (HPLC). 

b. Preparation of antibodies to PGL-I 

1. ~. leprae whole cells~ 
in 3 ml of PBS. pH 7-2. by 
sonicator. 

Suspend 10 mg of ~. leprae whole cells 
thorough sonication using the probe 
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2. PGL-I~ Suspend 5 mg of PGL-I in 2 ml of PBS by thorough 
sonication. 

3. Mix 3 ml of ~. leprae whole cell suspension with 2 ml of PGL-I 
suspension and sonicate them thoroughly. Dispense the mixed 
antigen in 2 ml in each vial and freeze to store the antigen. 

4. Mix one volume of the antigen with one volume of Freund's 
incomplete adjuvant and make homogenous suspension by using a 
double-end needle or by sonication. 

5. lmmunize rabbits intramuscularly with 1 ml of antigen-adjuvant 
. mixture. 

6. Boost rabbits once, intramuscularly, at any time on days 14-21, 
with 1 ml of the antigen-adjuvant mixture. 

7. Tes t bleeding on 3 weeks, 5 weeks, and 7 weeks after the boos t 
inoculation, and test against PGL-I. (There was no significant 
difference in titer between 5 and 7 weeks bleeding). 

8. If the rabbits produce high titer of antibodies against PGL-I, 
bleed rabbits every 2-3 weeks, 10-20 ml each time until the 
antibody titer drops significantly. (The high antibody titer last 
3-4 monthlt .• ) 

9. When the antibody titer declines, boost rabbits as described in 
Step 6 followed by Steps 1, 8 and 9. 
(It is preferred that at least two rabbits be immunized. We had 
experiencea of failure of producing good antibodies in some 
rabbits). 

c. Monoclonal antibodies 

A monoclonal 
programme of WH05. 
frem Dr Patrick J. 

IgM antibody (MAb BSF) is available through IMMLEP 
Another monoclonal IgG antibody (ML13) is available 

Brennan. 

d. Processing of serum specimen. 

Aliquots (0.5-1 ml) of serum were lyophilized and extracted with 5 ml of 
CllC13/CH30H(2~1) at 50 C for 18 hours, followed by a repeat extraction 
of the residue. The extracts were filtered, dried, and partitioned between 
CllC13/CH30H(2~1;cml) and H20 (1 ml). For the polysulfone method, 
Bligh-Dyer monoplesic extraction was used to prepare lipid from sera 
without lyophization. The bottom organic phase was applied to a column 
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(.5 x 5 cm) of silicilic acid/Celite (2:1) or a column (.5 x 5 cm) of 
Florisil (100-200 mesh; Floridin, New York) and eluated with 3.4 ml aliquots 
of CHC13 followed by 5% CH30H in CHC13' The CHC13 eluate was 
discarded, and the latter was used as the source of PGL-I for the 
immunologic assays. For direct TLC and HPLC analyses, however, an 
intervening step of 5% acetone in CHC13 was necessary to remove masking 
host lipids and allow the chromatographic detection of PGL-I within the 5% 
CH)OH eluate. 

e. Dot ELISA 

The procedure described by Hawkes et a1. was employed with several 
modifications. Serum specimens (1 ml) from patients with leprosy were 
processed to obtain purified lipid as described above. Of the 1 ml of 
resuspended sonicated lipid, 2 ul was applied to a square of nitrocellulose 
membrane (4 x 4 cm; Bio-Rad, Richmond, Calif) in a petri dish. After 
blocking with excess PBS containing 50% bovine serum albumin, hyperiummune 
rabbit antiserum or monoclonal antibody to PGL-I, or other primary 
antibodies, diluted l~l,OOO in PBS containing 20% (vol/vol) normal goat 
serum were applied to the membrane. Aft,er incubation at 37°C for 1 hr, the 
membrane was washed with PBS and blocked again. Peroxidase-conjugated 
secondary antibodies (goat antibody to rabbit IgG, goat antibody to human 
IgM, or goat antibody to human IgG; Cappel Laboratories, Downington, Pa) 
diluted 1:1,000, were added to the membrane and incubated at 370C for 
1 hr. Finally, after washing, excess of the substrate, 5-aminosalicylic 
acid (1 mg/ml), was added to the membrane, which was incubated at room 
temperature (around 23°C) for 30 min. A black precipitate on the membrane 
was indicative of the presence of antigen. 
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DELIBERATION OF SUB-GROUP II 
(Epidemiology through immunological means) 

ANNEX 5 

Recent immunological knowledge has made rapid advances in the study of 
leprosy. The simplicity, specificity and reliability of antibody detection 
using ELISA and other technology, raise hope that such tools can be used in 
the field as diagnostic and monitoring instruments. 

Noting the inadequate coverage of most control projects, of the already 
identified cases, and noting the uncertainty regarding efficacy of Multi 
Drug Therapy (MDT), leads us to believe that immunological tools may be of 
great help in adequately managing control programmes. 

A working group was set up to look into the possible applications of 
these advances in leprosy control. The following problem areas were 
identified ~ 

A need to; 

(1) Monitor the efficacy of MDT with more sophiscated means than 
Bacteriological Index (BI) or Morphological Index (MI). 

(2) Determine how long MDT should be continued and predict when it can 
be safely terminated. 

(3) Detect "persisters" and predict relapses. 

(4) 'Provide • simple. valid and reliable immunological standard for the 
classification of newly diagnosed patients. 

(5) Expand and assist capabilities for detecting sub/pre-clinical 
leprosy. 

(6) Develop immunological tools for the epidemiological assessment of 
control programmes. 

(7) Identify "at risk" groups within populations. 

(8) Identify "infected" and "infectious" reservoir in a community. 
Before these tools can be routinely applied to answer these questions. 
their validity must be tested in pilot areas. Such areas must have access 
to a sufficient and well documented patient case load. where MDT is 
currently being implemented • 

. ,: ... 



- 28 -

Annex 5 

Additionally, sound epidemiological and laboratory facilities are 
crucial. 

It is well recognized that the operational and scientific groups 
complement each other, but that each needs its own autonomy. 

Potential candidates for pilot areas in the Western Pacific Region 
should be sought. 

The group strongly recommends continued support and collaboration by 
the study areas with basic research laboratories within the region. 

The need to establish serum banks, training and reference centers is 
also recognized. This should be done in conjunction with the pilot areas. 
Places not regarded as pilot areas can also make valuable contribution to 
knowledge and at the same time benefit from pilot areas and their own 
research. 

RECOMMENDATIONS 

(1) To formulate a protocol to monitor the impact of MDT control 
programmes on general populations. 

(2) To formulate a protocol to correlate the changes in bacillnl-y loads 
with the serological status in leprosy patients under MDT. 

(3) To formulate a protocol to apply the serological test to patients 
with signs suggestive of leprosy, in order to come to definite diagnostic 
conclusions. 

(4) To appoint a member of the group to draft the above mentioned 
protocols and circulate them through the WPRO for finalization. 

(5) The secretariat should actively seek study areas to implement the 
above mentioned study· protocols • 

. (6) To establish serum banks, training and reference centers within the 
region. 
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PROPOSAL~ COMPARISON OF SEROLOGICAL ACTIVITY OF SYNTHETIC ANTIGENS FOR 
LEPROSY~ 

Objective ~ 

The objective of this collaborative research project is to clarify 
reported differences in the ELISA reactivity of IgM and IgG antibody 
process to three synthetic glyco-protein antigens. 
Laboratories and Scientists~ . 

1. Colorado State University. Dr S.N. Cho 
2. University of Hawaii. Dr J.T. Douglas 
3. Leonard Wood Memorial Research Center. Dr G.J. Steenbergen 
4. Kyoto University. Dr S. Izumi 
5. Nara University. Dr T. Fujiwara 
6. Ministry of Health. Dr G. Cha~ 

Antigens and sources~ 

1. ND-o-BSA/Dr Brennan 
2. NT-o-BSA/Dr Brennan 
3. NT-P-BSA/Dr Fujiwara 

Sera and Source~ 

Types of Sera ~ 

A. Leprosy 

Class 

LL/BL 15 samples from untreated patients 
15 samples from patients treated for more 
than four years . 

BT 10 samples from untreated patients 
TT 10 samples from untreated patients 

B. Tuberculosis 

10 samples from untreated tuberculosis patients 
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Sera Sources: 

A minimum of 2.0 ml will be provided by the following institutions~ 

Dr G. Steenbergen, Cebu 

15 samples from treated LL/BL patients 
4 to 8 samples from untreated BT cases 
4 to 8 samples from untreated TT cases 

Dr G. Chan, Manila 

15 samples from untreated LL/BL patients 
4 to 8 samples from untreated BT cases 
4 to 8 samples from untreated TT cases 

Dr J. Douglas, Honolulu 

10 samples from untreated tuberculosis cases 

Due to limited time required to deliver the sera to Hawaii, 
Dr Douglas will make up any short fall in the collection of sera 
in Cebu or Manila from his existing sera bank in Honolulu. 

Projects Schedule: 

15 July to 1 September sera collection. 
1 September sera shipped to Dr J. Douglas, Honolulu. 
1 October sera redistributed to Dr P. Brennan and Dr S. Izumi. 
15 November ELISA results transmitted to Dr Galvez, Manila. 
15 December Dr A. Galvez returns summary of results to investigators. 

Brief Project Summary: 

A minimum of 2.0 ml of sera will be collected and sent to 
Dr J. Douglas in Honolulu by 1 September 1986. After receipt of sera 
Dr Douglas will assign a code number (1 to 60) to each sample. The index 
of the code will be sent to Dr A. Galvez. The coded sera will be sent to 
participating laboratories by 1 October 1986. Dr Douglas, Dr Brennan and 
Dr-Izumi will test the sera with three antigens for 1&H and 19G reactivity 
and report their results to Dr Galvez by 15 November 1986. Dr Galvez will 
break the code of the sera, summarize the data and return the reports on 
16 December 1986 to the participating laboratories. 
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Proposed Budget: 

Sera collection centers (Collection Processing and Shipping): 

1 Leonard Wood Memorial Leprosy Research Center, Cebu 
2. Ministry of Health, Manila 
3. University of Hawaii, Hono'lulu 

ELISA Laboratories (Performance of ELISA testing and reporting): 

1. Color~do State University 
2. Kyoto University 
3. University of Hawaii 

TOTAL 

Annex 6 

$ 200.00 
200.00 
400.00 

600.00 
61)0.00 
600.00 

$2 800.00 
==-=====. 
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