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ABSTRACT
Emergence of drug resistant strains of Mycobacterium leprae was reported soon after the

introduction of dapsone (diamino-diphenyl sulphone, DDS) for leprosy treatment (6, 10, 11).
Three cases of multidrug-resistant strains of M. leprae have been reported recently (2, 8, 9, 13).
In order to prevent multiple drug resistant strains of M. leprae from developing, current lep-
rosy control strategies are based on early detection of cases and treatment with multidrug
therapy (MDT) as recommended by the World Health Organization (WHO). We report here
the identification of a multidrug-resistant strain of M. leprae from a patient who received in-
adequate therapy for leprosy. The drug resistant profile of the isolated strain was confirmed
by the mouse footpad method and the identification of mutations in genes previously shown
to be associated with resistance to each drug was made.

RÉSUMÉ
L’émergence de souches de Mycobacterium leprae résistantes aux antibiotiques fut rap-

portée rapidement après l’introduction de la dapsone (diamino-diphenyl sulphone, DDS)
pour le traitement de la lèpre (6, 10, 11). Trois cas de souches de M. leprae résistantes à
plusieurs antibiotiques ont été récemment publiés (1, 8, 9, 13). Afin de prévenir l’émergence
de souches de M. leprae poly-résistantes, l’approche actuelle du contrôle de la lèpre repose
sur la détection précoce des cas et sur une poly-chimiothérapie (PCT) qui suit les recom-
mandations de l’Organisation Mondiale de la Santé (OMS). Nous rapportons ici l’identifi-
cation d’une souche poly-résistante de M. leprae provenant d’un patient qui a eu un traite-
ment inadéquat contre la lèpre. Le profil de chimiorésistance de la souche isolée fut confirmé
par la méthode de la plante des pieds de la souris et l’identification effective des gènes qui
ont été démontré comme associés à la chimiorésistance spécifique de chaque antibiotique.

RESUMEN
Poco después de la introducción de la dapsona (diamino-difenil sulfona, DDS) para el

tratamiento de la lepra aparecieron los primeros reportes sobre la emergencia de cepas de
Mycobacterium leprae resistentes a la droga. Recientemente se han publicado tres casos de
cepas de M. leprae con resistencia múltiple a las drogas antileprosas. Para prevenir el de-
sarrollo de cepas de M. leprae multidrogo-resistentes las estrategias actuales de control de
la lepra se basan en la detección temprana de los casos y el tratamiento con poliquimioter-
apia (PQT) como se ha recomendado por la Organización Mundial de la Salud (OMS). En
este artículo describimos el caso de una cepa de M. leprae multidrogo-resistente derivada de
un paciente que recibió un tratamiento inadecuado de la lepra. El perfil de drogo-resistencia
de la cepa aislada se confirmó en el modelo de la almohadilla plantar del ratón y por la iden-
tificación de mutaciones en los genes asociados con la resistencia a cada droga.
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A 78-year old, male Japanese patient
with leprosy was suspected of harboring
drug resistant Mycobacterium leprae as a
result of repeated clinical relapses. The pa-
tient was diagnosed with lepromatous lep-
rosy (LL) and admitted to the National lep-
rosarium at 31 years of age. The patient was
first treated with promin 5 ml/day followed
by dapsone 75 to 50 mg/day resulting in re-
gression of skin lesions within one year.
The patient’s first relapse occurred at 50
years of age. Since the initial relapse, the
patient has experienced repeated clinical re-
lapses. During the most recent relapse, a
biopsy was taken from a dermal nodule for
this study. Since the initial relapse, dapsone,
streptomycin, rifampicin, clofazimine, iso-
niazid, ofloxacin, and prothionamide were
administered to treat subsequent relapses.
These drugs were administered irregularly
as monotherapy or in various combinations,
often at doses below recommended levels,
and standard multidrug therapy (MDT) was
never applied.

The anti-leprosy drug susceptibility of the
M. leprae was examined by mouse footpad
method (9); the inoculum for footpad studies
was prepared from the biopsy sample by
propagating M. leprae in the footpads of
nude mice. After expansion, M. leprae were
tested for susceptibility to various drugs in
BALB/c mice. Mice were fed standard pel-
let mouse chow with or without drugs, as re-

ported previously (9). Experimental groups
were fed diets containing one of the follow-
ing drugs: dapsone, rifampicin, ofloxacin,
sparfloxacin, clarithromycin, or clofazimine.
Bacillary growth in each footpad was ob-
served individually, according to the stan-
dard techniques 30 weeks after inoculation
(12). Genomic DNA was prepared from the
biopsy material to assess mutations in the
rpoβ, folP and gyrA genes. DNA fragments
were amplified that corresponded to regions
of rpoβ (381-bp), folP (350-bp) and gyrA
(390-bp) containing mutations, if present,
associated with resistance to the rifampin,
dapsone, and fluoroquinolones, respectively.
Nucleotide sequences of the DNA frag-
ments were determined by direct sequenc-
ing and analyzed by the DNASIS program,
as described previously (8).

Bacillary growth in footpads treated with
rifampicin, ofloxacin, sparfloxacin, and
dapsone at concentrations of 0.0001% and
0.001% showed almost the same level of
growth as seen in control mice. No bacil-
lary growth was observed in footpads of
mice treated with clarithromycin, clofaz-
imine, and dapsone at the concentration of
0.01% (The Figure). Based on the mouse
footpad method, the M. leprae isolate was
regarded to be resistant to rifampicin,
ofloxacin, sparfloxacin, as well as the low
and intermediate levels of dapsone, but sus-
ceptible to clarithromycin and clofazimine.

THE FIGURE. Bacillary growth in the foot pad of mice administered anti-leprosy drugs.
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Sequence analysis of the genes in the M.
leprae isolate revealed mutations in folP at
codon 55 (CCC→TCC), in rpoβ at codon
531 (TCG→TTC), and in gyrA at codon 91
(GCA→GTA). These mutations have been
shown to be associated with dapsone-, ri-
fampicin-, and quinolone-resistance, re-
spectively in M. leprae.

The results clearly revealed the correla-
tion between relevant mutations and drug
resistance to each drug detected by the
mouse footpad method. Previous reports
have shown that the mutation at codon 55
in folP is a substitution of leucine for pro-
line in high-level dapsone resistant strains
(7, 8). Therefore, the missense mutation we
observed (proline to serine) at codon 55 in
the multidrug resistant M. leprae studied
suggests resultant dapsone resistance at the
intermediate level.

This is the fourth case of M. leprae resis-
tance to multiple drugs used to treat leprosy.
Single, or in a few instances, multidrug-
resistant M. leprae have been detected
among patients who have experienced clini-
cal relapse (1, 8, 9). This has not been the case
for patients treated with current World
Health Organization (WHO)-recommended
MDT. Standardized MDT regimens were
not applied to Japanese patients before
2000 (4). The relapse patient reported in our
study had been treated irregularly with sev-
eral anti-leprosy drugs, suggesting drug re-
sistance was a result of inadequate therapy.

The results of our study strongly support
the use of drug resistance monitoring in re-
lapse cases, and demonstrate the utility of
drug susceptibility testing by gene mutation
analysis. Ideally, gene mutation analysis for
drug resistance should be applied when
there is suspicion of drug resistance in lep-
rosy. However, this approach is applicable
to only three drugs at present. Early detec-
tion of drug resistant M. leprae will clarify
treatment options and thereby curtail trans-
mission of drug resistant bacilli. Also, we
consider it important to begin to establish
current levels of drug resistance by survey-
ing leprosy patients for drug resistance us-
ing existing molecular tests, as well as de-
veloping new methods for detecting drug
resistance to current and new drugs that
may be useful for treating leprosy.
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