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Summary

The improved procedure based on Polymerase Chain Reaction (PCR) fOl'

detection of M. leprae has been developed. The sensitivity and specificity of this
method were tested using different concentration of genomic DNA of M. leprae

Thai 53 and genomic DNAs from mycobacterial species and related

microorganisms respectively.

Application of this method to biopsy samples obtained from Bangladesh was

conducted and detected M. leprae DNA in 7 of the 10 clinical specimens. Acid
fast bacilli were not detected in four of the seven positive cases under the

microscopic observation. It was concluded that this met-hod was sensitive and

specific for detection of M. leprae in clinical specimens and also simple to detect

in only one step of PCR.

Introduction

In spite of increase in the coverage of
multi drug therapy and concomitant decrease

in the number of registered patients, leprosy
is still a major health problem in endemic
countries. It is one of the major disabling

diseases and imposes a considerable burden
in terms of morbidity and social stigma. The

lack of method to identify Mycobacterium

leprae quickly and specifically has hampered
research into distribution and spread of the
bacillus. I

The diagnosis of leprosy and monitoring the
therapy is still often based solely on the
observation of acid fast bacilli in a lesion

displaying characteristic histopathologic

features. But it lacks specificity and
sensitivity.2

Recently, the detection method using the

Polymerase Chain Reaction (PCR) with
specific primers were reported to detect this
bacilli specifically. Woods and Cole reported

the method using the specific sequences of

the gene of heat shock 65KD protein and
repetitive sequences in the genome of M.

leprae.3 Hartskeerl et al developed the
detection method using PCR with the primers
which were designed depending on the

sequence of pra gene encoding proline-rich
antigen of M.leprae4 and de Wit et al applied
the method to detectM.leprae in the clinical

samples such as frozen and paraffin-
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embedded tissue sections.' Plikaytis et al

reported a nested-primer PCR for reducing
false-positive results and increasing
sensitivity in the detection of this bacterium.6

The gene coding for 16S ribosomal RNA is

one of the genes whose sequences were well
conserved among mycobacteria. Cox et al
reported the presence of a unique sequence in
that of M. leprae using PCR.7 But in their
method, combination of PCR with different

sets of primers was necessary to detect this

bacterium among mycobacterial species and
related bacteria specifically.

The PCR methods so far developed have

been applied to clinical samples. But numbers
of samples tested were not so many except
for nasal swabs, because of difficulties in

conduction PCR in endemic areas at present.

We developed the method to detect M. leprae

by single PCR using the primers depending
on the sequence of the gene coding for 16S
ribosomal RNA and tested the sensitivity as

well as specificity of the method and applied
it to the clinical samples.

Materials and methods

Bacteria

Mycobacterium leprae Thai 53 was purified
from the infected armadillo liver. M.

lepraemurium was grown on the egg-yolk
medium of Ogawa for 4 weeks at 37°C. M.
avium, Nocardia asteroides and

Corynebacterium fasciens were grown on
Ogawa egg medium. Escherichia coli HB 101

was grown in LB medium at 37°C. Skin
biopsies were obtained from Leprosy Control
Institute and Hospital, Mohakhali, Dhaka.

They contained skin materials from 2LL,
5BL and 3TT patients.
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Preparation of genomic DNA
Chromosomal DNA was isolated as described

previously.8 Genomic DNA of M.
tuberculosis H37R v and M. bovis BCG were

doneted by Dr. T. Yamazaki.

Preparation of samples ofclinical specimens
for PCR

Suspensions of M. leprae form human
biopsies were prepared in Phosphate Buffered
saline (PBS) by the standard methodY The
skin material was cut by scissors and minced
in a mortar and suspended in 2 ml of PBS.
From 20111of the suspension thus obtained

the smear samples were prepared and
enumerated by microscopy after staining by
Zieh I-Neelsen. The suspension was
centrifuged at 8,00 rpm for 8 min. at 4°C. The
supernatant was again centrifuged at 13,500
rpm for 10 min. at 4°C. The resultant

precipitate was once washed with PBS and
suspended in 100111of 0.1 M Tris buffer
containing proteinase K (I mg/ml) and 0.05%

of tween 20 according to the method of
Matsuoka of research Institute and incubated

at 4i)c overnight. After heating at 90°C for
30 min, the suspension was treated by "freeze
and thaw" one time. After centrifugation at
15,000 rpm for 10min at 4°C, the supernatant
was used as template for PCR.

Polymerase Chain Reaction (PCR)
The PCR was conducted using a kit Takara

Ex Taq (Takara Shuzo, Co. Ltd., Shiga,

Japan). 10111of the DNA solution was added
to a 40111of reaction mixture. The four primers
(L I, L2, L3 and L4) of the nested PCR

reported by Plikaytis et al6 and

oligonucleotides having following sequences
were used as primers;
16SML:AAAAAATlIIIIIIAGAGATACTCGAG.
l6SMLA:AGACATGCGCCTTGAA
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The reaction mixtures were overlaid with

one drop of mineral oil (Sigma) and incubated
in a ASTEC thermal cycler. According to
Plikaytis et aI, the nested PCR was done
using their primers. When using primers
16SML and 16SMLA, the reaction mixture

was cycled for 30 sec at 95°C, 2 Olin at 44°C
and 3 Olin at nOc for 35 to 45 cycles

depending on the experiments. Negative
control was reaction mixture containing
all reagents except for DNA. PCR products
were visualized by staining with ethidium
bromide solution after electrophoresis of I0/11
of the reaction mixtures on 2% agarose gel.

Chemicals

SeaKem agarose was obtained from Takara
Shuzo Co. Ltd. Proteinase K was the product
of Merck (Germany). Other chemicals were

of reagent grade.

Results

Detection ofM. lepraeby PCRusingprimers
/6SML and /6SMLA

The band of 130 bp was produced from only

M. leprae DNA but not from DNAS of other
mycobacteria and related bacilli (Fig. I-A)

Detection of M. leprae by the nested PCR

/Ising two sets of primers ofPlikaytis et al. is

show in (Fig. / -B).

Sensitivity of the PCR with primers /6SML

and /6SMLA as shown is( Fig.2-A) compared

to the nested PCR /Ising primers LI to L4 or

Plikaytis et at. (Fig. 2-B). The specific band
of 130 bp was detected in the presence of

25pg of DNA while similar sensitivity but
little lesser was obtained by the nested PCR
using primers LI to L4 of Plikaytis et al.

DctL'Ctiol1of M. lel'/"lle by PCR i\KI'v1 A Haquc cI al.

Fig. \-.\: Sllccilicil.'" oJM.leprae p rilll ('1".1.I (ISM L
(llId 165M LA

Fig. loB: 5pecifice Detecti()// ofM.leprae hy Ihe
Nl'sled-prilller PCR.

Fig. 2-.\: E/.Jnl or ClJllcelltmlioll or ill. II11/(/1
DNA olllhe PCR IIsillg prilllers 165M L
(llId 165M LA (35cycles)
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Fig. 2-8: Ejfect of co//ce//tratio// ()f"M.le/I/"{/c
DNA on the Nested-primer PCR

Detection of M. leprae in the homogenates of

tissue samples from leprosy patients by the
PCR using primers 16SML and 16SMLA as

shown in Fig.-3 and Table-I. Seven cases of

tell salllpks ~a\'l' thL' positive hand
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Fi:.:. J: Afll1liulI;o/l (1/,h, 1'( F "\;/I~ 1/1.""<"1".\.j(,.'i.\/I
and 16SMLA on ,he Cli/lical Sail/fill'sji"OIl/
Bangladesh (45 cycles)

Table 1: Detection of M. leprae in cIinical samples

using PCR with primers 16SML and 16SMLA

Sample Clinical MDT Total bacilli/ PCR
No. type 20 u 1 under

Microscope

I. ~ + 0 +
2. BL + 3
3. LL + 0
4. BL + 7 +
5. LL + 0 +
6. BL + 1 +
7. ~ - 2 +
8. ~ + 0 +
9. BL + I
10. BL + 0 +
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Discussion

Cox et al reported the presence of a unique
sequence in the gene encoding 16S rRNA
and they also reported the method of PCR
with the primers designed from the sequence.?
They used the PCR with combination of
pnmers to distinguish mycobacterial species.

But depending on their !nethod, it was
required more PCR than one step to
distinguish M.leprae specifically. The rapid,
easy and sensitive method of identification
of leprosy bacilli in the clinical specimen is
necessary in the clinical field in the endemic
countries for rapid diagnosis and monitoring
of the therapy. We designed new primers
depending on the sequence of the gene of 16S
rRNA for more simple and specific detection
of-M. leprae by PCR.

PeR with 16SML and 16SMLA as primers
was conducted with various genomic DNA

solutions of mycobacteria and related

bacteria. As shown in (Fig. I-A), the band of

130 bp was produced from only M. leprae
DNA but not from ON As from other

mycobacteria and the related bacilli, such as
M. tuberculosis H37 Rv, M. bovis BCG, M.

avium. M. lepraemurium. Nocardia

asteroides Corynebacterium fasciens and
Escherichia coli. Similar specificity was

obtained by the nested PCR using two sets of

primers of Plikaytis et a!. (Fig. I-B).

These results suggested that the PCR using
16SML and 16SMLA would produced the

band from M. leprae specifically and would

be usefu Ifor the specific detection of leprosy
bacilli in only one step ofPCR.
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