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PCR amplification of the 531-bp fragment of the Mycobacterium leprae pra gene in fresh biopsy and slit skin
smear samples was evaluated for its usefulness in the detection of leprosy bacilli in patients in Thailand. In
multibacillary patients, 87.1% (27 of 31) of biopsy specimens and 41.9% (13 of 31) of slit skin smear specimens
were positive by PCR, whereas in paucibacillary patients, 36.4% (8 of 22) of biopsy specimens and 18.2% (4 of
22) of slit skin smear specimens yielded detectable PCR amplification. Compared with other diagnostic
procedures, PCR showed a clear advantage over both microscopic examination of slit skin smears and serologic
detection of anti-phenolic glycolipid 1 antibody, especially in paucibacillary patients when bacterial indexes
were 0 and seropositivity was only 6.25%. PCR was also evaluated for its potential to help monitor bacterial
clearance in some of these patients during chemotherapeutic treatment. The PCR results on slit skin smear
samples at 1, 3, and 6 months of chemotherapy showed that the number of PCR-positive cases of both
multibacillary and paucibacillary types decreased sequentially. The results of this study are encouraging.
However, investigation of a larger number of clinical specimens with an improvement in PCR methods,
especially on slit skin smears, needs to be done before PCR can be established as a diagnostic procedure for
leprosy patients and subclinical cases or as a tool for drug assessment.

Leprosy, caused by Mycobacterium leprae, is still considered
a major health problem in many developing countries. It is a
chronic infectious disease of skin, nasal cavity, and peripheral
nerves which eventually leads to disability, disfiguration, and
socioeconomic problems (9, 11). There is no useful serologic
test for the diagnosis of leprosy (6, 11). Early detection of the
causative microorganisms is, therefore, the key element to
early identification and treatment of patients and subclinical
cases before the disease progresses and neural involvement
occurs. These organisms are not cultivable on artificial media,
and attempts to identify them by inoculating a susceptible
animal such as the armadillo (13) and mouse footpads (3, 10,
14) have proved cumbersome and time-consuming. The rou-
tine bacteriologic diagnostic test, the demonstration of acid-
fast bacilli in skin smears (25), is not sufficiently sensitive or
specific. This study was undertaken to evaluate the use of PCR
as a means of diagnosis of leprosy and its potential to help
assess the bacterial load reduction in patients during the
course of chemotherapeutic treatment.

MATERIALS AND METHODS

Specimen collection. Slit skin smears and punch biopsies were obtained
according to standard procedures (25) from 53 untreated leprosy patients at
three institutes under the Department of Communicable Disease Control,
Thailand: two skin clinics in Bangkok and a leprosy hospital in Samutprakarn
province. Specimens were collected between October 1992 and March 1994.
These patients were of both the paucibacillary (PB; having a negative bacterial
index [BI] but distinctive histopathological lesions diagnostic for leprosy) and the
multibacillary (MB; having both histopathological lesions and a positive BI)
types. The classification of patients was done clinically and histopathologically
according to the Ridley-Jopling scale (19). Disease types included indeterminate,
tuberculoid (TT), borderline tuberculoid (BT), mid-borderline, borderline lep-
romatous, and lepromatous (LL) leprosy. Additionally, the BT leprosy type was
subdivided into BT(2) for negative bacterial index and BT(1) for positive
bacterial index. All histopathological readings were done by the same pathologist

throughout the study. Patients who were clinically and histopathologically
diagnosed with leprosy of any type were included in this study. The patients were
physically examined by physicians who determined the active lesions from which
skin smears and biopsies would be taken. After the start of chemotherapy,
additional slit skin smears were taken from previous lesions from all patients at
1, 3, and 6 months after treatment. The bacterial index (BI), which represents a
quantitative estimate of the bacteria on the basis of counting acid-fast bacilli, was
obtained by employing Ridley’s logarithmic scale (17, 18) for each patient at
every time point of specimen collection. The BI from each patient was reported
as an average BI value determined from slit skin smears performed on six sites
for MB patients and on three sites for PB patients. To date, complete data for
follow-up study are only available for 28 of 53 cases.
Biopsy specimens were also collected from five patients with skin diseases

other than leprosy for use as controls.
After clinical specimens were collected at each collaborating institute, they

were kept frozen at 2208C for 1 to 2 days. They were kept on ice during
messenger transport to the Sasakawa Research Building and were refrigerated at
48C for a maximum of 2 days before DNA extraction and PCR were performed.
Five milliliters of blood was also withdrawn from randomly selected individuals

from the same group of patients. The sera obtained were frozen at2208C before
analysis with the gelatin particle agglutination test (12) for the presence of
anti-phenolic glycolipid 1 (PGL-1) antibody.
Extraction of DNA. The blades used for slit skin smears, along with the

collected tissue, were placed in 1.5-ml sterile Eppendorf tubes. The DNA
extraction was performed by adding 300 ml of lysis buffer containing 1 mg of
proteinase K per ml and 0.05% Tween 20 in 100 mM Tris-HCl (pH 8.5). The
samples were covered with mineral oil to prevent evaporation, incubated at 608C
for 18 h, and then heated at 978C for 15 min to inactivate the proteinase K.
Skin biopsy specimens were incised to small pieces with sterile scissors. They

were then homogenized by hand in a homogenizer with 1 ml of sterile distilled
water for about 1 to 2 min until the suspensions turned turbid white. DNA
extraction followed by heat inactivation of proteinase K was performed as
described above.
PCR. Primers S13 and S62 (Synthetic Genetics, San Diego, Calif.) employed in

PCR were those originally designed and used by Hartskeerl et al. (8); they
specifically amplify the 531-bp fragment of the proline-rich antigen (pra) gene
encoding the species-specific 36-kDa antigen ofM. leprae (22). PurifiedM. leprae
DNA was kindly provided by M. J. Colston as part of the United Nations
Development Programme/World Bank/World Health Organization Special Pro-
gramme for Research and Training in Tropical Diseases. The PCR amplifica-
tions were performed in 50-ml reaction volumes containing 10 mM Tris-HCl (pH
8.3), 50 mM KCl, 3.5 mM MgCl2, 600 mM (each) dATP, dCTP, dGTP, and
dUTP (Boehringer, Mannheim, Germany), 200 ng each of primers S13 and S62,
and 1.25 U of TaqDNA polymerase (Perkin-Elmer, Norwalk, Conn.). dUTP was
used instead of dTTP as a precaution, but no carry over contamination was ever
detected in our negative controls. The reaction mixtures were then covered with
40 ml of mineral oil (Sigma, St. Louis, Mo.). The sample added to the mixtures
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was 25 ml of either DNA extracts, purified M. leprae DNA, or sterile distilled
water for clinical specimens, positive controls, or negative controls, respectively.
The amplifications were carried out in a programmable temperature control
system PC-700 (Astec, Fukuoka, Japan) as follows: an initial template denatur-
ation step at 948C for 10 min, followed by 32 cycles of 2-min denaturation at
948C, 2-min primer annealing at 608C, and 3-min extension at 728C and then a
final extension step at 728C for 10 min.
For the PCR sensitivity test, the purified M. leprae DNA was diluted with

sterile distilled water to the required concentrations and 25 ml of each dilution
sample was then added to the PCR mixture. The conditions for the amplification
reactions were the same as given above. The correlation between the amount of
DNA and the number of bacilli was based on the fact that approximately 5 fg of
DNA is equivalent to one bacterium, given the size of the M. leprae genome of
2.2 3 109 Da (2).
The amplicons obtained (20 ml) were then analyzed by 1.5% (wt/vol) agarose

gel electrophoresis (20) in buffer containing 0.089 M Tris-HCl (pH 8.0), 0.044 M
boric acid, and 0.001 M EDTA (TBE buffer). Electrophoresis was performed at
70 V for 2 h. The DNA in the gel was stained with ethidium bromide and
visualized by UV transillumination. Positive and negative controls were always
included in every gel.
Southern blot and hybridization. The presence of the 531-bp fragment of the

pra gene in agarose gels was further confirmed by Southern hybridization (20,
21), using a digoxigenin DNA labeling and detection kit (Boehringer). The
agarose gel was soaked, with slow shaking, in 0.5 M NaOH–1 M NaCl for 30 min,
rinsed in distilled water for 30 s, and then slowly shaken in 1 M Tris-HCl (pH
8.0)–0.6 M NaCl for 30 min. The DNA in the agarose gels was transferred onto
the GeneScreen Plus nylon membrane (New England Nuclear, DuPont, Boston,
Mass.) by capillary transfer (20). The membranes were air dried and prehybrid-
ized for 1 h in hybridization buffer containing 53 SSC (prepared from the stock
of 203 SSC, which contained 3 M NaCl plus 0.3 M sodium citrate, pH 7.0), 1%
blocking reagent (Boehringer), 0.1% N-lauroylsarcosine, sodium salt, and 0.02%
sodium dodecyl sulfate. The hybridization was performed in hybridization buffer
containing heat-denatured probe at 688C for 16 h. The hybridized membrane was
then washed, and M. leprae-specific DNA was detected colorimetrically by
alkaline phosphatase-conjugated anti-digoxigenin Fab fragments and the color-
forming substrates nitroblue tetrazolium and X-phosphate) according to the
manufacturer’s instructions (Boehringer). The probe used was a digoxigenin-
labeled 286-bp fragment located within the 531-bp fragment of the pra gene. The
probe was simultaneously synthesized and labeled by PCR as previously de-
scribed (15), with some modifications. Briefly, two rounds of PCR were carried
out, the first of which was simply the amplification of purified M. leprae DNA,
using the procedure mentioned above. About 1 to 5 ml of the amplicon obtained
from the first PCR was used as a DNA template for the second PCR, which was
performed in a 50-ml reaction volume containing 200 mM (each) dATP, dCTP,
and dGTP, 130 mM dTTP, 70 mM digoxigenin-11–dUTP (Boehringer), 10 mM
Tris-HCl (pH 8.3), 50 mM KCl, 1 mM MgCl2, 1.25 U of Taq DNA polymerase
(Perkin-Elmer), and 200 ng of each primer. The primers used here were T3 and
T4c inner primers of the 531-bp fragment of the pra gene, whose sequence
positions are 286 bp apart (22). The amplification steps and conditions were the
same as described above. The amplified 286-bp product obtained was purified by
phenol-chloroform extraction, followed by ethanol precipitation (20). After
being resuspended in 10 mM Tris-HCl (pH 8.0)–1 mM EDTA, it was either
immediately used as a DNA probe or stored at 2208C until used.
Samples were only scored as positive for analysis if they were positive on the

Southern blot. Any time a blot showed bands in the negative control or failed to
demonstrate amplification in the positive control, results of that entire blot were
not included in analysis.
All PCR tests, followed by Southern hybridization, were performed at

Sasakawa Research Building with a frequency of about one run per week.
Gelatin particle agglutination test. Antibody against M. leprae-specific PGL-1

in patient sera was detected by using the novel gelatin particle agglutination test,
called MPLA, as described previously (12). The tests were done with the
Serodia-Leprae, an M. leprae-specific antibody detection kit (Fujirebio Inc.,

Tokyo, Japan), according to the manufacturer’s instructions. The cutoff value
used here was the titer of 64.

RESULTS

The PCR protocol employed here was tested for sensitivity,
using known amounts of purified M. leprae DNA as templates.
Quantities of 42.5, 6.25, and 0.625 ng, 62.5, 6.25, 0.625, 0.3125,
and 0.125 pg, and 62.5, 6.25, and 3.125 fg of purified M. leprae
DNA template, equivalent to DNA contents of approximately
6.8 3 106, 106, 105, 104, 103, 102, 50, 20, 10, 1, and 0.5M. leprae
bacilli, respectively, were used in PCR reactions. The PCR
results were determined by the presence or absence of the
amplified 531-bp DNA band in an agarose gel and/or a
Southern blot. As shown in Fig. 1, the intensity of the 531-bp
DNA band was greatest with the highest amount of DNA
template used and decreased sequentially with the decrease in
the amount of template (lanes 2 to 12). The results were the
same with the Southern blot. The bands for 62.5, 6.25, and
3.125 fg of DNA template (lanes 10, 11, and 12), which were
either barely seen or undetectable in the original agarose gel,
were clearly visible in the Southern blot. PCR was shown to
amplify M. leprae DNA template in amounts as low as 3.125 fg
(approximately equivalent to 0.5 bacillus). No band was de-
tected for the negative control (lane 1) on either the agarose
gel or the Southern blot.
DNA was extracted from fresh biopsies and slit skin smears

of all clinical categories of untreated leprosy patients. An
agarose gel of PCR amplifications of some of these clinical
specimens and the subsequent Southern blot are shown in Fig.
2. The DNA extract from each clinical specimen was diluted
twofold, and both the undiluted and the twofold-diluted DNA
extracts were used as templates for PCR. The amplification
products obtained from both dilutions were analyzed in paral-
lel on an agarose gel. The 531-bp DNA bands were detected on
the agarose gel for the positive control (lane 2) and for the
biopsy and slit skin smear samples from a patient at month 0
(lanes 3, 4, 5, and 6), while no band was detected for the skin
smear samples from a patient at month 1 (lanes 7 and 8).
However, these two bands were clearly detected on the South-
ern blot. The negative control in lane 1 showed no detectable
DNA band by either method. PCR tests followed by the
Southern hybridization performed here almost always yielded
definite results. Only 18 of approximately 1,000 tests per-
formed were inconclusive and had to be repeated. The inten-
sity of the 531-bp DNA bands obtained from the amplifications
of the two-fold-diluted DNA samples was usually slightly
greater than that of the undiluted ones from the same clinical
specimens. It is possible that PCR-inhibiting impurities in the
clinical samples account for this difference.
PCR results of various types of new leprosy patients before

FIG. 1. Results of PCR amplification of the M. leprae pra gene in sequential dilutions of purified M. leprae DNA as detected by an agarose gel (left) and Southern
blot hybridization (right). Lanes 2 to 12 are the PCR products of 42.5, 6.25, 0.625 ng, 62.5, 6.25, 0.625, 0.3125, 0.125 pg, 62.5, 6.25, and 3.125 fg of purified M. leprae
DNA, respectively. Lane 1 is the negative control.
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chemotherapeutic treatment are shown in Table 1. In MB
cases, 87.1% (27 of 31) of biopsy samples and 41.9% (13 of 31)
of skin smear samples yielded positive PCR results, whereas in
PB cases, only 36.4% (8 of 22) of biopsy samples and 18.2% (4
of 22) of skin smear samples were PCR positive. The number
of cases for each clinical type of leprosy was small because the
incidence of new leprosy patients is rapidly decreasing in
Thailand. However, the data shown here still indicate a trend
in which the proportion of PCR-positive cases decreased from
the LL end to the indeterminate end of the leprosy clinical
spectrum, as should be expected. The proportion of PCR-
positive cases was always lower (about half or less) for slit skin
smear samples than for biopsy samples in almost all clinical
types of leprosy. The average BI for each clinical type was
reported as a range. In biopsy samples of five patients with skin
diseases other than leprosy, none gave positive result with PCR
(data not shown).
Forty-one patients from this study have also been examined

for the presence of anti-PGL-1 antibody in their sera. The PCR
results for these patients before chemotherapeutic treatment
were then correlated with the anti-PGL-1 antibody results.
Table 2 shows the correlation between the PCR results and the
detection of anti-PGL-1 antibody for MB and PB patients. In

MB cases, 23 of 25 (92%) were PCR positive, while 17 of 25
(68%) were seropositive. Of 23 MB cases that showed positive
PCR results, most (16 cases) were also positive for anti-PGL-1
antibody, while only 7 cases were antibody negative. In one MB
case which had a demonstrable antibody level, organisms could
not be detected by PCR in repeated attempts on the same
DNA sample. This case was an LL type with a BI of 5. In PB
cases, less than half (7 of 16, or 43.75%) yielded detectable
531-bp amplified DNA bands by PCR, while only 1 of 16
(6.25%) was seropositive for PGL-1. Of seven PCR-positive
PB cases, only one showed a detectable level of anti-PGL-1
antibody. One of the six PCR-positive, antibody-negative PB
cases was clinically classified in the indeterminate category, the
category associated with very recent infection. None of the
PCR-negative PB cases had detectable levels of anti-PGL-1
antibody.
Slit skin smear samples were collected from previous lesions

in 28 patients (20 MB and 8 PB) at 1, 3, and 6 months after
initiation of chemotherapeutic treatment. The PCR tests were
performed on these samples to evaluate its potential to help
assess the bacterial load reduction in MB and PB leprosy
patients during the course of chemotherapeutic treatment.
Table 3 shows that, for MB-type leprosy patients, the propor-
tion of PCR-positive cases decreased sequentially with the
length of time after treatment. The same was true for BT(2)
leprosy, the only PB type that has been monitored for up to 6
months. The proportion of PCR-positive cases for BT(2) cases
at month 0 were six of eight for biopsy samples and three of

FIG. 2. Detection of the 531-bp DNA band resulting from the amplification of clinical specimens from leprosy patients. Lanes 3 and 4, 5 and 6, and 7 and 8 were
the undiluted and twofold-diluted DNA extracts of a biopsy from an untreated leprosy patient, a slit skin smear from an untreated leprosy patient, and a slit skin smear
from a leprosy patient treated for 1 month, respectively. Lanes 1 is the negative control. Lane 2 is the positive control. The agarose gel is shown on the left, and a
Southern blot is shown on the right.

TABLE 1. Detection of the M. leprae pra gene by PCR
amplification of clinical samples from various types of
leprosy patients before the start of chemotherapya

Bacillary and
clinical type

No. of cases PCR
positive/no. studied Avg BI

range
Biopsy Skin smear

MB
LL 17/20 11/20 0.6–5.7
BLb 8/8 2/8 0.16–3.3
BBc 1/1 0/1 1.1
BT(1) 1/2 0/2 1.0–1.16

Total 27/31 13/31

PB
BT(2) 8/15 3/15 0
TT 0/5 0/5 0
Indeterminate 0/2 1/2 0

Total 8/22 4/22

a Both biopsy specimens and slit skin smear samples were analyzed. The BI
resulting from microscopic examination is included for comparison.
b BL, borderline lepromatous.
c BB, mid-borderline.

TABLE 2. Correlation between PCR amplification results and anti-
PGL-1 antibody detection in untreated leprosy patients

Detection of
anti-PGL-1
antibody

PCR resulta
Total

No. of cases positive No. of cases negative

MB type
Positive 16 1 17
Negative 7 1 8

Total 23 2 25

PB type
Positive 1 0 1
Negative 6 9 15

Total 7 9 16

a Cases were considered positive if either the biopsy or the slit skin smear
sample was positive.
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eight for slit skin smear samples. The proportion then de-
creased to one, one, and none of eight for slit skin smear
samples at months 1, 3, and 6, respectively. The largest
decreases occurred after the first month of drug treatment in
LL and BT(2) cases.

DISCUSSION

Several studies have reported successes in using PCR to
detectM. leprae specifically and sensitively in tissue samples (1,
5, 8, 16, 23, 24, 26). In an attempt to evaluate the use of PCR
methodology in the early diagnosis of leprosy in Thailand,
PCR amplifications of biopsy and slit skin smear samples from
leprosy patients were compared with other routine diagnostic
procedures. Primers S13 and S62 have been used to amplify a
portion of the M. leprae pra gene, the gene coding for an M.
leprae-specific 36-kDa protein antigen which is rich in the
amino acid proline (8, 22). The amplification has been re-
ported to be specific forM. leprae and to have a detection limit
of approximately one bacterium (8). In our hands, PCR
amplified purified M. leprae DNA at a level as low as 0.5
bacillus equivalent. Even though a reduction in sensitivity
would be expected when PCR is performed on clinical samples,
possibly due to the presence of PCR inhibitors, we think that
this is a reliable system for early detection of M. leprae
organisms in leprosy patients and possibly in subclinical cases.
The number of PCR-positive cases is higher in MB than in

PB patients. As many as 87.1% of MB cases were PCR
positive, while only 36.4% of the PB cases were detected by
PCR. This should be expected since MB leprosy has a higher
bacterial load than PB leprosy. However, considering that the
PB type carries so few M. leprae organisms that none of these
cases could be detected by microscopic examination (BI 5 0),
the 36.4% PCR positivity becomes more meaningful, clearly
showing an advantage over microscopic examination.
Slit skin smear samples always yielded approximately half as

many PCR-positive cases as did biopsy samples. This might be
because some skin smear samples were contaminated with
impurities that inhibited PCR. Moreover, the amount of tissue
available for DNA extraction was always less than that in
biopsy samples. None of five TT cases studied showed a
detectable 531-bp DNA band in repeated tests. It is worth
noting that three of these cases, which were clinically deter-
mined to be TT leprosy patients, had histopathological read-
ings characteristic of nonleprosy patients. Some of the five TT
cases, along with four LL cases that gave negative PCR results,
might have been treated with antileprotic drugs from other
clinics before coming in as new patients. It is not uncommon
for patients to be reluctant to disclose information about prior
treatment. Another explanation for the negative PCR results

might be the intrinsic error within PCR itself. Yoon et al. (26)
and de Wit et al. (5) have reported their failure to detect M.
leprae by PCR from certain biopsy specimens of leprosy
patients with BIs as high as 5. The fact that one of two
indeterminate cases studied yielded positive results with PCR
is very encouraging, since the indeterminate type is the earliest
type to appear in the clinical spectrum of leprosy.
The PCR method was correlated with serological detection

of antibody directed against PGL-1 antigen for untreated
leprosy patients. The PGL-1 antigen is immunologically spe-
cific to M. leprae, and its structure has been well characterized
(7). Detection of antibody against this antigen has been tried
for serodiagnosis of leprosy with good results in LL patients.
However, the response is disappointingly low in TT patients
and contacts (11). In this study, PCR showed a clear advantage
over the serologic detection of anti-PGL-1 antibody. However,
the one MB case that was PCR negative but positive for
anti-PGL-1 antibody detection (clinically and histopathologi-
cally diagnosed as the LL type with a BI of 5) was a good
example of PCR failing to detect M. leprae while other routine
diagnostic methods showed positive results. The advantage of
PCR over the serological method was most striking in PB
patients, in whom only 6.25% were seropositive. The indeter-
minate case did not show a detectable anti-PGL-1 antibody
level but was readily detected by PCR. These data make PCR
a very promising tool for early diagnosis of leprosy.
PCR has also been evaluated here for its potential to assess

the bacterial clearance in leprosy patients during the course of
chemotherapeutic treatment. Only slit skin smear samples
were used for months 1, 3, and 6 in the follow-up study because
it was impractical to perform biopsy, which is rather painful
and possibly scar forming, on patients at every visit. Slit skin
smears were to be taken from these patients at this schedule as
a routine practice already. Even though the number of cases
studied was small and the number of PCR-positive cases on slit
skin smear at each time point was not very high, we can still see
a trend in which the PCR-positive cases decreased sequentially
with time after drug treatment in all leprosy types studied. This
is a positive sign that PCR might be helpful in assessing
bacterial load reduction during the course of drug treatment.
This can be valuable to physicians since PCR is known to detect
potentially viable microorganisms, as reported by Woods and
Cole (24), while microscopic examination of leprosy bacilli
cannot always differentiate reliably between live and dead
bacilli. It can also give an indication of patient compliance, of
the presence of drug-resistant organisms or persisters, or of
relapsed cases in which the number of viable bacilli has
increased again after an initial decrease during the course of
treatment.
Even though the results shown here are encouraging enough

to indicate that PCR has a potential to be used as a tool for the
early diagnosis of leprosy and for assessment of bacterial
clearance during chemotherapy, a larger-scale study with an
improved PCR method still needs to be pursued. Since slit skin
smears seem to be an easy and practical way to obtain samples
from patients and people at risk in field work, PCR method-
ology on this type of specimen needs further improvement.
Reduction of the required DNA extract volume to be added to
the PCR reaction mixture (4), enhanced purification of DNA
extracts to remove PCR-inhibiting impurities, or further opti-
mization of the reaction itself may all contribute to such
improvement.
Because of its expense and technical challenge, PCR will

probably never replace conventional diagnostic methods such
as histopathological and clinical examinations. Rather, PCR
may be useful as a complementary tool in the diagnosis of

TABLE 3. PCR amplification results in clinical samples from MB
leprosy patients during the course of chemotherapeutic treatmenta

Leprosy
type

No. of cases PCR positive/no. tested at mo:

0b ,1
(skin smear)c

,3
(skin smear)c

6
(skin smear)cBiopsy Skin smear

LL 15/16 9/16 6/16 4/16 3/16
BL 4/4 2/4 2/4 0/4 0/4

Total 19/20 11/20 8/20 4/20 3/20

a Results from PB patients are reported in the text.
b Before the start of chemotherapy.
c One, 3, and 6 months after the start of chemotherapeutic treatment.
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certain doubtful cases when conventional methods are not
conclusive. PCR may also be useful in epidemiologic studies to
determine the distribution of M. leprae in various populations.
Since one of the most important strategies to control a disease
like leprosy that has no vaccine is to detect the causative
microorganisms, all clinical, histopathological, and PCR tests
will complement each other to help achieve the ultimate goal
of the leprosy control program, which aims to eradicate leprosy
in the near future.
de Wit et al. (4) successfully used PCR on occupational

contacts and leprosy-endemic and -nonendemic controls. It
would be of great value to further extend the use of PCR to
detect leprosy bacilli in subclinically infected individuals such
as close family contacts to assist in studying and controlling the
spread and transmission of M. leprae organisms.
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