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Although the prevalence of leprosy has
declined worldwide over the past decades,
the incidence has not declined in many developing countries ( 22 ). Apart from social
stigma and economic loss, the sequelae of
leprosy involve severe deformities. An estimated 2 to 3 million individuals are handicapped as a result of having ever contracted
leprosy 18).
The generally accepted concept is that
overt leprosy patients are the main source
of transmission. If one accepts this view then
a control strategy based on case finding and
treatment would ultimately lead to the eradication of leprosy. However, the effectiveness of this approach in the reduction of
leprosy incidence is difficult to assess 10 ).
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Little is known about the distribution and
transmission of infection and the factors
leading to disease, mainly due to the inability to grow the causative organism of
leprosy, Mycobacterium leprac.
The employment of serological assays
based on the detection of antibodies to species-specific antigens of Al. leprac have
opened new possibilities to study Al. leprae
infection. It is generally assumed that antibody levels are associated with the intensity of exposure to Al. leprae 2 It also has
become clear that infection with AI. leprae
is more prevalent than disease. On the other
hand, serological assays do not reflect all
clinical infections, since the majority of
paucibacillary patients do not elicit a detectable humoral response ( 2 ). In addition,
follow-up studies have shown that new cases
of leprosy are also found in the scronegative
groups 21 ), suggesting that neither are all
subclinical infections necessarily reflected
by a serological response. Another limitation of serology may be that it cannot distinguish between past and present infection.
With these provisos in mind, serology may
still give valuable information on the extent
of infection in a population and on the
transmission of the infection. Assuming that
the prevalence of seropositivity in a population roughly reflects exposure/infection
(
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rates, the effect of control measures may
thus be evaluated upon repeated serological
screening. The polymerise chain reaction
(PCR) for the detection of Al. leprae has
given new opportunities in the study of the
epidemiology of leprosy, since the presence
of Al. leprae DNA is proof of the presence
of bacilli ( 7 . 13, ' 4 ).
South Sulawesi is an area with one of the
highest prevalences of leprosy in Indonesia
( 5 ). The factors that determine such a high
endemicity are not known. In order to get
insight into such determinants it is first necessary to collect basic data on infection (carriage?) rates in the population in addition
to data based on clinically diagnosed patients rates.
The use of PCR and serological assays,
either alone or in combination, could lead
to a better understanding of the epidemiology of Al. leprac infection. We performed
a population-based study in this high endemic area in which the prevalence of antibodies to M. leprae antigens in serum was
measured in conjunction with the presence
of Al. leprae in the nose as determined by
PCR.
MATERIALS AND METHODS
Field study. Two isolated adjacent villages in a rural area of South Sulawesi, Indonesia, highly endemic for leprosy ( 5 ) were
selected for the survey. The village of Bantimala had 1193 inhabitants and Tondongkura had 738. Multidrug therapy (MDT)
had not yet been introduced in the area and
the registered patients all received, often at
irregular intervals, dapsone monotherapy.
The villages shared similar characteristics
in terms of geographical, socioeconomic and
cultural conditions. The population consisted mainly of subsistent farmers; cash income was received from sales of surplus and
from relatives working elsewhere. Most villagers were living in wooden houses built
on stilts. The facilities for drinking water
and sanitation were poor. Health care was
provided by one health center in Bantimala
and a small village health post in Tondongkura, both of which were staffed only
by paramedical personnel.
Before the study was undertaken the villages were informed of the purpose of the
study and consent was obtained from all

participants. Only residents living for at least
3 months in the villages were included in
the study.
Clinical examination was carried out by
experienced leprosy workers and diagnosis
based on the Ridley-Jopling classification
/19
was confirmed by the provincial leprosy
medical officer. The bacterial index (131) was
determined from slit-skin smears taken from
all patients. Household contacts of patients
were defined as those persons living in the
same house as the index case.
Blood was collected from individuals between 5 and 65 years of age by venipuncture. Blood was left to clot and the serum
was separated by centrifugation in the villages. Sodium azidc (0.01%) was added to
the sera, which were then stored at 4°C and
transported to the laboratory where they
were kept refrigerated until analyzed.
Nasal swab specimens were collected and
examined for the presence of Al. leprac by
a polymerasc chain reaction (PCR) as described elsewhere ( 6 ).
Serological assays. The presence of antibodies to phenolic glycolipid I (PGL-I) was
established in a simple gelatin particle agglutination test (MLPA Serodia-leprae kit,
Fujirebio, Japan) (IS). This test will be referred to as MLPA.
In addition, the presence of IgM and IgG
antibodies to PGL-I was measured in enzyme-linked immunosorbent assays (ELISAs) as described previously ( 2 ). In these
assays, the semisynthetic trisaccharide analog, NT-P-BSA, of PGL-I was employed
as antigen (' 2 )• These tests will be referred
to as IgM-PGL and IgG-PGL, respectively.
The presence of IgG antibodies to lipoarabinomannan B (LAM-B) from Al. tuberculosis H37Ra, kindly provided by Dr.
P. J. Brennan, Colorado State University,
Fort Collins, Colorado, U.S.A., were demonstrated in an ELISA as described previously ( 8 ). This test will be referred to as IgGLAM.
For each scrum sample the optical density
(OD) obtained in the ELISA with uncoated
wells was subtracted from the value obtained with the antigen-coated wells. All serum samples were tested in duplicate and if
the variance between the two wells was more
than 10%, the serum was retested. The plateto-plate variation was controlled by using a
standardized reference serum on each plate.
,

^I

^250

62, 1^van Beers, et al.: Epidemiology of Leprosy Infection ^3
The positive threshold values were defined
60
by using the 95-percentile of the OD values
50-59obtained with sera from nonendemic controls from Japan. This resulted in the fol40-49-lowing cut-off values: for the MLPA, a titer
30-39-of 1:32; for IgM-PGL, an OD of 0.380; for
IgG-PGL, an OD of 0.380; for IgG-LAM,
20-29 ¢
an OD of 0.250.
10-19PCR. Treatment of the swab specimens
with lysis buffer and PCR was done as re0-9ported previously ( 6 Briefly, the specimens
200
150
100
50^0^50 100 150 200 250
were
subjected to PCR
for the species-specific amplification of a fragment of the pra
FIG. 1. Distribution of the registered and tested
gene of Al. leprae and subsequently were
population
according to age and sex. (^) = registered;
analyzed for the presence of a 531-bp amplification product by agarose gel electro- (•) = tested (tested group comprised only persons between 5 and 65 years of age).
phoresis followed by hybridization with a
1.0 Kb EcoRI fragment comprising the pra
gene of Al. leprae as a DNA probe. To determine if the sample contained inhibiting
To examine whether the distribution of scrcomponents that could have caused a negopositivity was equal among all households,
ative result, samples in which a 531-bp fragwe compared the observed and expected
ment was not detected were submitted to a number of seropositives among households
second PCR in which a 531-bp modified
in a goodness-of-fit test (1:R0—EY/ED. The
template was added to the reaction mixture.
expected frequency of seropositivity in houseDNA was purified from the samples which
holds was calculated for each household size
were found to inhibit amplification of the
using the formula (p + q)", whereby p =
modified template. These samples were run
overall seropositivity rate, q = p — 1 and
again in PCR. PCR reaction mixtures conn = number of persons tested in the housetained dUTP and uracil-DNA-glycosylase
hold. The expected number of households
to prevent false-positive reactions due to
with each frequency of seropositivity was
cross-contamination with amplified DNA.
then obtained by multiplication of the exIn each run, positive controls of chromopected frequency with the number of housesomal Al. /epme DNA were included, as well
holds in each size category.
as five negative controls without target DNA
RESULTS
(i.e., lysis buffer). A specimen was considered positive when it revealed, with or withSurvey. A total of 954 males and 977
out purification of DNA, a 531-bp fragment
females were registered in the two villages.
by both agarose gel electrophoresis and subFigure 1 illustrates the age and sex distrisequent hybridization. A sample was conbution of the registered and serologically
sidered negative when it did not show amtested population. In the 20-50 age cohort
plification in the first PCR and did not
the sex ratio was 0.8, reflecting that a numinhibit the amplification of the modified
ber of males had left the village in search
template. If a sample inhibited the ampliof work elsewhere.
fication of the modified template, even after
A total of 1302 persons were clinically
purification, we could not determine wheth- examined, representing 67.4% of the regiser it contained M. leprae DNA or not. A
tered population. The male : female ratio in
total of 37 samples (2.9%) were excluded
the examined population was 0.83 comfrom analysis as being uninterpretable.
pared to 0.98 in the registered population.
Data analysis. All data were entered on
During the survey a total of 13 leprosy
a personal computer and analyzed using Epipatients were diagnosed, 10 new and 3 old
Info version 5. Analysis of variance methpatients, giving a prevalence in these two
ods were applied as indicated in the text.
villages of 10/1000. Of the 13 leprosy paAll probabilities presented are two-tailed, tients three were females (23.1%), which is
unless otherwise stated.
a significantly lower prevalence of leprosy
L.
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TABLE 1. Seropositivity rates of MLPA, IgM-PGL, IgG-PGL and IgG-LAM for leprosy
patients, their contacts and noncontacts.
Total
Test

Noncontacts
N = 957

Patients^Contacts
N = 13^N = 45

Males
N = 434

MLPA
1gM-PGL
IgG-PGL
IgG-LAM
All'

23.1
23.1
23.1
38.5
38.5

(3)'
(3)
(3)
(5)
(5)

33.3
28.9
2.2
13.3
44.4

(15)
(13)
(1)
(6)
(20)

32.0
31.0
6.7
11.2
45.9

(306)
(297)
(64)
(107)
(439)

24.7
24.4
6.5
15.2
41.4

(107)
(106)
(28)
(66)
(180)

Females
N = 581
37.3
35.6
6.9
9.0
48.9

(217)
(207)
(38)
(52)
(284)

Seropositivity is shown as percentage, the number of positives are in parentheses.
Seropositivity in any of the four tests.

in females than in males in this population
(Fisher's exact test, p < 0.01). The clinical
classification of 4 patients was BL (BIs of
the slit-skin smears ranging from 1.0 to 3.5);
3 were diagnosed as BT and 6 as TT. The
age of the patients ranged between 16 and
55 years.
A total of 1015 sera were examined for
the presence of antibodies using the four
different serological assays, representing
78.0% of the number of persons clinically
examined.
Serology. The seropositivity rates of the
four tests for leprosy patients, their contacts
and noncontacts are shown in Table 1. The
three multibacillary patients from whom serum was obtained were seropositive, while
four paucibacillary patients were negative
in all tests. Two more paucibacillary patients were positive in the IgG-LAM.
The seropositivity rates obtained with all
assays did not differ between the household
contacts and the nonhousehold contacts
50
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FIG. 2. Frequency of seropositives according to age.
(-) - MLPA; ( ^ ) = IgM-PGL; (---) = IgGPGL; (^) = IgG-LAM.

(Chi-squared test, p > 0.05). Therefore, in
further analysis no distinction was made between contacts and noncontacts.
The overall seropositivity rates were
32.0% for MLPA, 30.8% for IgM-PGL, 6.7%
for IgG-PGL, and 11.6% for IgG-LAM.
When the seropositivities of the different
assays were combined, the overall percentage of persons being seropositive in any of
the four tests was 45.8%.
The seropositivity rates of MLPA and
IgM-PGL were significantly higher in females compared to males (Mantel-Haenszel
summary Chi-squared test stratified for age,
MLPA = p < 0.001, IgM-PGL = p < 0.001).
Seropositivity was found to be higher in
males than in females with IgG-LAM (Mantel-Haenszel summary Chi-squared test
stratified for age, p < 0.001). With IgGPGL the difference in seropositivity between males and females was small and insignificant. However, the mean test values
(OD or titer) of the tested persons was not
different in males and females for any of
these tests (Kruskal-Wallis test for IgMPGL, p = 0.22; Chi-squared test for trend
for MLPA, p = 0.17; result not shown).
Figure 2 shows the seropositivity rates
obtained with the four assays according to
the age of the tested population. The prevalence of MLPA and IgM-PGL seropositivity was highest in the younger age groups
and declined with increasing age. No such
clear pattern could be observed with IgGPGL and IgG-LAM.
No significant relationship was found between the presence of a BCG scar and seropositivity in any of the tests (results not
shown).
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TABLE 2. MLPA seropositivity according
to household size.

No. persons No. persons
living in
per
household
household
1-3
4-6
7-9
10-12
13-15
16-17
Total

No.
persons
tested

MLPA
positivity

32
168
283
345
139
48
1015

34.4%
31.5%
31.4%
31.9%
34.5%
27.1%
31.9%

53
367
549
625
255
82
1931

Distribution of seropositivity among
households. A total of 391 houses were oc-

cupied, giving an average occupancy rate of
4.9 persons. The average living space was
9.1 square meters per person. Serum samples of persons belonging to 346 households
were examined. No influence of the household size was found on the chance of being
seropositive for any of the serological assays
(Chi-squared test for trend, p > 0.05 for all
tests). This is illustrated in Table 2 for
MLPA. Two-hundred-seven households
(59.8%) contained one or more MLPA-positive members.
In order to investigate whether the seropositivity rates were equally distributed
among all households, the observed household seropositivity rate was compared with
the expected household seropositivity rate
for each household size. Nonrandom distribution of seropositivity was found for
MLPA and IgM-PGL (Chi-squared = 60.8;
p < 0.001 for MLPA; Chi-squared = 65.3,
p < 0.001 for IgM-PGL), but not for the
other two tests. Further analysis revealed
that this finding could be attributed to eight
households. In five households there was an
excess of seropositive persons; these house-

holds comprised 21 seropositives among 24
persons tested. In three households seronegative persons were in excess; they consisted of 21 persons all of whom were negative. There was no difference between age
or sex composition of the members of these
two household groups, excluding confounding by age and sex (results not shown). The
seropositivity rates among all other households conformed with a random distribution.
Comparison between serological tests.

The results of the MLPA and the IgM-PGL
to measure antibodies against the PGL-I antigen showed little differences. The MLPA
test demonstrated antibodies in 32.0% of
the population and the IgM-PGL in 30.8%.
The overall agreement was 91.4% (Table 3).
The agreement increased for higher titers for
MLPA; whereas 51 of 197 samples with a
titer of 1:32 (positive) were lgM-PGL-negative. There was only one serum with a titer
higher than 1:32 (i.e., 1:128) which was negative in IgM-PGL.
Only weak correlations between the results could be established between all tests
(r ranging from 0.14 to 0.24, with the exception of IgM-PGL versus MLPA [r = 0.82,
p < 0.001]).
Relation serology and PCR. PCR results
were obtained on 1228 nasal swab specimens. The overall positivity rate was 7.8%
and did not show any relation to age or sex.
Detailed results have been presented elsewhere (to). From 965 persons the results were
obtained by both serology and PCR. In this
group of persons the PCR positivity rate
was 7 .7%. No relationship could be detected
between PCR positivity and seropositivity
in the four serological assays, nor was there
any correlation between PCR positivity and
the height of the values obtained in the serological assays.

TABLE 3. Comparison between MLPA and IgM-PGL according to different MLPA titers.
MLPA
titer

No. sera tested

16
32
64
128
256

691
197
91
31
5

No. 1gM-PGL

IgM-PGL OD

Agreement

(mean ± S.D.)

Positive

Negative

0.185 ± 0.109
0.465 ± 0.124
0.679 ± 0.164
0.979 ± 0.228
1.562 ± 0.381

41
146
91
30
5

650
51
0
1
0

94.1
74.1
100.0
96.8
100.0

6^
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DISCUSSION
In this study we have applied four different serological assays and a PCR on specimens collected through a population-based
survey in a high endemic area for leprosy.
The results indicate widespread Al. leprac
infection in the population.
During the survey five new active leprosy
patients were detected in each village, resulting in a similar registered prevalence of
leprosy cases among the examined population of 10.7 and 9.9 per 1000 inhabitants,
respectively. Therefore, results from the two
villages were analyzed together. Since the
studied population did not differ from the
total population in its characteristics and,
thus, was a representative sample thereof,
it is justified to extrapolate the serological
and PCR results of the whole population
from both villages.
The seropositivity rates in leprosy patients in this study were similar to previous
reports: high rates in multibacillary and low
in paucibacillary patients ( 2 ).
Antibodies to PGL-I were demonstrated
in 30.8% and 32% of the tested population
by ELISA and the MLPA test. Assuming
that the height of a serological response to
PGL-I reflects the intensity of exposure to
AI. leprae ( 21 ), the large number of positives
indicates a high level of exposure in this
community. This is in agreement with our
finding that the positivity rates in household
contacts were similar to those of noncontacts, suggesting a uniform risk of exposure
in this population. The results of other scroepidemiological studies performed in South
Sulawesi also implied a high risk of'exposure in this population ( 20 ).
The seropositivity rates in MLPA and
1gM-PGL in the population showed a similar age-related pattern as demonstrated before in other studies ("• 2 °): seropositivity
was highest in the younger age groups and
declined with increasing age. Noteworthy is
the large number of seropositives in the age
group 5-9 years, which is further evidence
of widespread exposure. Our results showed
a higher seropositivity rate among females
than males, in conformity with what has
been reported in a number of other studies
(' ' ,2 '). The higher seropositivity rates among
females did not reflect a higher case rate in
our population; 4 out of 14 patients were

female. Higher innate IgM levels among females compared to males is the most simple
explanation for this phenomenon (").
An interesting finding in this study was
the observation that the seropositivity rates
in the MLPA and IgM-PGL were not randomly distributed among all households.
Five households were identified with an excess of seropositive members. In contrast,
three other households had an excess of seronegati ve members. This observation is
unlikely to be due to chance alone, and the
composition of these households was similar with respect to age and sex. Clustering
ofseropositivity to PGL-I has been reported
before among contacts of multibacillary index cases; the increased ability to shed bacilli by some index cases and the consequent
exposure of household members to large
numbers of bacilli has been put forward as
one possible explanation for this clustering
("). Such a phenomenon could account for
our finding of excessive seropositivity
among certain households. A familial predisposition responsible for clustering, the
other explanation, is in line with our observation of large households with only seronegatives. The persistence of this observed pattern of clustering needs to be
established before it can be ascertained
whether either environmental or genetic
factors or both are the underlying causes.
The MLPA and IgM-PGL showed an
overall agreement of 91% and revealed a
similar seropositivity profile in all aspects
confirming reports of other studies ( 15 ). Since
the MLPA test is much simpler to carry out,
this test could he the test of choice, especially in less equipped laboratories. In addition, the MLPA has the advantage over
the ELISA in that it is a standardized test,
allowing a legitimate comparison between
MLPA results of different seroepidemiological studies. The analysis of the results of
the lgG-PGL and IgG-LAM did not reveal
clear patterns, except for a male predominance of IgG-LAM seropositivity. The results of IgG-PGL and IgG-LAM did not
correlate well with the results of the assays
detecting 1gM to PGL-I. It has been suggested that the LAM-based assays may detect additionally infected individuals compared to the PGL-I-based assays alone,
assuming that certain individuals do react
to At leprae infection with predominantly
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an IgG response to LAM and not with an
IgM response to PGL-I ( 8 ). Indeed, we also
found more seropositive individuals when
the assays were combined. Although the
measurement of anti-LAM responses may
be useful in the study of leprosy patients ( 8 ),
the crossreactive nature of LAM complicates the interpretation of our results obtained in the healthy population.
In this study we have compared Al. leprae-specific antibody responses and the
presence of Al. leprae in the nose as determined by PCR at a population level. No
relationship between the two could be established. This finding may not be surprising since the presence of A/. leprae in the
nose does not necessarily imply infection.
A transient state of carriership without colonization resulting in infection may have
occurred. On the other hand, the discrepancy between PCR positivity and seropositivity also may be due to a time lag between
the carriage of M. leprae in the nose and the
onset of a serological response. Moreover,
not every infection leads necessarily to a
serological response, notably in those prone
to get paucibacillary leprosy. Several followup studies have shown that new cases of
leprosy also are found in the seronegative
groups ( 1 ' 2 '). Whether measurement of nasal immunity may be of value in this respect
has to be awaited ( 4 ). Since the nasal mucosa
is probably the main port of entry, nasal
immunity is likely to be an important defense against further dissemination of the
bacilli.
It has been suggested that multibacillary
cases are the main source of infection in a
community. However, it is difficult to conceive how four multibacillary patients, two
of whom had been treated for prolonged
periods, would be responsible for an infection rate of at least 3 0% in this community.
This high exposure rate suggests that there
are important other sources of transmission. The finding that 7.8% of the population harbors AL leprae in the nose adds to
that possibility.
SUMMARY
A population-based study has been carried out in two adjacent villages in a highly
leprosy-endemic area of South Sulawesi, Indonesia. The prevalence of clinical leprosy
was 10.0 per 1000 inhabitants. A total of

1015 serum samples and 1228 nasal swab
specimens were collected. IgM antibodies
in blood to phenolic glycolipid-I (PGL-I) of
Alycobacterium leprae were demonstrated
by the gelatin particle agglutination test
(MLPA) and by indirect ELISA (IgM-PGL).
IgG antibodies to PGL-I (IgG-PGL) and
lipoarabinomannan-B (IgG-LAM) were
measured by indirect ELISA. The presence
of AI. leprae in nasal swab specimens was
established by a polymerase chain reaction
(PCR).
The seropositivity rates in the population
were 32% for MLPA, 30.8% for IgM-PGL,
6.7% for IgG-PGL, and 11.6% for IgGLAM. Seropositivity rates for MLPA and
IgM-PGL were highest in the younger age
groups. There was no difference in seropositivity in any of the tests between household
contacts of leprosy patients and noncontacts. The scropositivity rates in the MLPA
and IgM-PGL were not randomly distributed among all households. The presence of
Al. leprae by PCR was demonstrated in 7.8%
of the nasal swab specimens. No correlation
was found between the results of the PCR
and serology. This study indicates that Al.
leprae is widespread in the population, and
that in endemic areas many individuals carry A/. leprae in their nasal cavities without
having obvious symptoms of leprosy.
RESUMEN
Se efectu6 un estudio poblacional en dos comunidades vecinas de un area de Sulawesi del Sur (Indonesia) con alta endemia de lepra, en donde Ia prevalencia de lepra clinica fue de 10 por 1000 habitantes.
Se colectaron un total de 1015 muestras de suero y
1228 especimenes de exudado nasal. Se buscaron anticuerpos IgM contra el glicolipido fenOlico I (PGL-1) de
Mycobacterium leprae usando Ia têcnica de aglutinacian de particular de gelatina (MLPA) y un ELISA
indirecto (IgM-PGL). Los anticuerpos IgG anti PGL-I
(IgG-PGL) y anti-lipoarabinomanana (IgG-LAM) se
midicron usando un ELISA indirecto. La presencia de
M. leprae en los especimenes de exudado nasal se establecia mediante una reacciOn en cadena de la pollrnerasa (PCR).
Los grados de seropositividad en la poblacian fucron
del 32% para MLPA, del 30.8% para lgM-PGL, del
6.7% para IgG-PGL, y del 1 1.6% para IgM-LAM. Los
indices de seropositividad en las pruebas MLPA e IgMPGL no estuvicron distribuidos aleatoriamente entre
todos los contactor familiares. La presencia de Al. leprae por PCR se demostrO en el 7.8% de los especimenes
de exudado nasal. No se encontrO correlaciOn entre los
resultados por PCR y Ia serologia. Este estudio indica
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for detection ofitircobaderium leprae in nasal swab

Les taux de seropositivite pour MPLA et IgM-PGL

specimens. J. Clin. Microbiol. 31 (1993) 502-506.

etaient les plus eleves dans les grouper d'age jeunes. II
7.

N., PATTYN, S. R., HUSSAIN, R., PONNIGHAUS, J.
M., HARTSKEERL, R. A. and KLATSER, P. R. Ap-

lepreux et les noncontacts. Les taux de seropositivite
pour le MPLA et l'IgM-PGL n'etaient pas distribuês

plication of a polymerase chain reaction for the

de maniere aleatoire parmi l'ensemble des habitations.

detection of Mycobacterium Ieprae in skin tissues.

La presence de M. Ieprae a Ia PCR a ete mise en evi-

J. Clin. Microbiol. 29 (1991) 906-910.

dence dans 7, 8% des prelevements provenant des fos8.

DHANDAYUTHAPAN1, S., IZUMI, S., ANANDAN, D.

and BHATIA, V. N. Specificity of IgG subclass

resultats de la PCR et Ia serologic. Cette etude indique

antibodies in different clinical manifestations of

que M. Ieprae est largement repandu dans la popula-

leprosy. Clin. Exp. Immunol. 88 (1992) 253-257.

tion, et que dans les regions endemiques, de nombreuses personnes sont portcuses de Al. Ieprae dans

DE WIT, M. Y. L., FABER, W. R., KRIEG, S. R.,
DOUGLAS, J. T., LUCAS, S. B., MONTREEWASUWAT,

des tests entre les contacts domiciliaires de patients

ses nasales. On n'a pas trouve de correlation entre les

DE WIT, M. Y. L., DOUGLAS, J. T., MCFADDEN, J.

and KLATSER, P. R. Polymerase chain reaction

PGL, 6, 7% pour IgG-PGL, et 11, 6% pour IgG-LAM.

n'y avail pas de diErence de sêropositivité pour aucun

DAY, R., LEVER, P. and ASRI, M. Leprosy control

in 7 districts of South Sulawesi, Indonesia, 1986-

&labile par une reaction de polymerase en chaine (PCR).
tion etaient de 32% pour MPLA, 30, 8% pour 1gM-

CREE, I. A., SHARPE, S., STURROCK, N. D. C.,

9.

DOUGLAS, J. T., CELONA, R. V., ABALOS, R. M.,
MADARANG, M. G. and FAJARDO, T. Serological

lours cavites nasales sans avoir de symptiimes evidents

reactivity and early detection of leprosy among

do lepre.

contacts of lepromatous patients in Cebu, The
Philippines. Int. J. Lepr. 55 (1987) 718-721.
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