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Comparative Characteristics of Antigenic Profile of
M. leprae and M. lufu

M. leprae were isoiated from the foot
pads of mice with experimental leprosy
infection according to Draper ('). M. laja
were cultivated ou Lowenstein-Jensen me-
dium. M. leprae and 114. were sus-
pended in 0.85% solution of NaC1 and then
sonicated for 7 min at 18 kHz ai repeated
intervals in an MSE- IDO sonifier. The soni-
(icei bacilli were centrifuged ai 10,000 g x
10 min, and the supernatant was used as
antigen. Protein in the sonicates was esti-
mated according to Lowry, et al. (5) and
cqualed 1.5-2.0 mg/ml. Preparations were
kept ai –20°C until usecl.
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FIG. 1. Electrophoresis of myeobacterial sonicates.
A = Al. lepra(' isolated from nine-bancled armadillos; B
= Al. lepme passed iii mice: C = Al. lufil; N4 = markers.

TO THE EDITOR:

Mveobacterium leprae, being /AH obliQate
intracellular parasite, fail to be cultivated
i'iI /O. lsolation of the leprosy bacilli from
M. /eprae-infected tissues of laboratory an-
imais is a rather intricate and multi-step
process affecting the physical and chemical
integrity of myeobacterial cells. Biological
reagents from 114. lepme purified from host
cells in various world laboratories are not
standarclized. and they differ by their anti-
genic composition. Therefore, there is a
need for cultivable mycobacteria with bio-
logical properties that might pernil( usine
them for diatmostic and olhei- purposes in-
stead of M. lepme.

11/1. laja isolated from the sou l in Zaire are
noted for their dapsone sensitivity (7) which
permitted using them for primary screening
of antileprosy drugs. At the Leprosy Re-
search Institute in Astrakhan. Russia, evi-
dence for the protective properties of M.
Iulit as related to experimental infection
with M. leprae were obtained. ft was also
proved that M. Iii Ju were able to detect de-
layed-type hypersensitivity (DTH) reac-
tions in 114. /eprae-sensitized animais (3.4).

We propose a test system with M. as an
antig,en for the serological diatmosis of lep-
rosy

At the Leprosy Research Institute, M.
leprae and M. Iufii were comparatively
studied for their protein composition. and
the comparative characteristics of humoral
responses of leprosy patients toward cliffer-
ent antigenic determinants of both my-
cobacteria were stated.
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^FIG. 2. Western blot of sei-a íroin leprosy patients using M. leprae passed in mice (A) and Al.^(8) as anti-

gens I = MB patients in active stage ol their disease; 2 = MB patients in regression: 3 = PB patients.

Blood sera samples from 46 multibac-
illary (MB) leprosy patients (18 cases with
active leprosy and 28 regressai cases), 17
paucibacillary (PB) patients and 30 healthy
donors were studied. Sera were grouped by
their antibody spectra using cluster-analysis
(Statistica, Release 5.0; StatSoft Inc.,
1995). Antigens of M. leprae and M.
were fractionated in PAGE with sodium do-
decyl sulfate (SDS-PAGE). The separated
antio-ens were stained with Coomassie blue
R-2'5-0 and scanned in a GS-700 densitome-
ter (Bio-Rad, Hercules, California, U.S.A.).
The spectrum of antibody responses^lep-

rosy patients toward 114. leprae and M. /triir
antigens was characterized using Western
blotting. The separated proteins were elec-
trophoretically transferred to nitrocellulose
paper (NCP) in a Trans-blot Semi-dry
Transfer Cell Apparatus (1310-Rad). The re-
sults obtained were calculated by the Mo-
lecular Analyst Program (Bio-Rad).

Electrophoresis of the sonicates of M.
leprae and M. lata showed their similarity
by protein spectrum (Fig. 1). Proteins with
molecular weii2hts of 6, 12, 25, 35. 42, 50,
57, 65. 76 and 78kDa were common, and
this linding was proved by cluster analysis.
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FIG. 3. Cluster analysis 01. individual Mond sera 1.rum leprosy patients vith M. /cpme passed in inice (A) and
M. /O( (B) antigens. MBA 11-8) = MB patients in active stage of their disease: MBR 11-8) = MB patients in re-
gression; PB (1-6) = PB patients.

The antigenie spectrum of M. leprae ai the
raii2e of 10-12. 25-28, 35-36 and 65 1:1)a
corresponeled to the eleetrophoretic picture
of M. leprae isolates from nine-banded ar-
madil los as reported by other authors (2' '.").

Western blot assay of antibody re-

sponses in leprosy patients and healthy
leprosy coimais toward di fferent antigenie
determinants of /14. /cprae and Al. lula
showed some peculiarities of many-
stripped picture of antiboely response to-
ward AI. /eprae antigens in leprosy pa-
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tients depending on the form and severity
of their disease (Fig. 2); 57% of MB lep-
rosy patients in the active stage showed
antiboches toward 64-66 and 80 kDa anti-
gens and among 30% of sera 32-33, 41-42
and 50-60 k Da proteins prevailed. Among
MB patients in regression, the antibody
spectrum was significantly narrower; 60%
of leprosy cases responde(' toward 17,
20/21, 30-33, 39-41, 62-63 kDa. Sera
from PB leprosy patients also strongly re-
sponded toward M. leprae antigens: 71%
of the samples reacted with 17 and 25
kDa; 57% with 24 and 51 kDa, and 43%
with 21-22 and 60 kDa proteins.

As for antibody response toward M. /10,
patients with active MB leprosy had anti-
bodies against 32, 35, 50 and 70 kDa pro-
teins. In PB patients the antibody response
was observe(' aL,ainst 17, 20/21, 47-52 and
55-57 kDa proteins. Under the inlluence of
antileprosy therapy, the spectrum of
body response toward M. //0 also changed;
60% of cases responded with antibodies
against 20/21, 29-30 kDa antigens and the
remaining 40% had antibodies alutinst 17,
31-32, 43-47 and 63-66 kDa. Using M.
leprae and M. //O as antigens, the similar-
ity of antibody response toward 32 and 50
kDa proteins was found in patients with
MB leprosy, and toward 48-52 kDa pro-
teins in PB leprosy. In regresse(' leiirosy,
antibodies reacted with 30-32 and 63 kDa.
01.11- results support data of other authors
concerning antibody responses of leprosy
patients to M. /eprae antigens at the range
of 30-40, 60 kDa C) and 24, 29-45, 55-56
kDa (8). Cluster analysis (Fig. 3) showed a
clear differentiation of sentiu samples by
forms and stage of leprosy. Sera from PB
and MB leprosy in regression were united
int imate groups, clusters of patients
with active MB leprosy were the most re-
mote and that corresponded to their clinica'
and bacterioscopic status.

Thus, a similarity of M. leprae and M.
1101 by their protein profile was found. A
comparative analysis of Western blotting
data in leprosy patients also showed close
similarity of antibody responses toward
antigenic preparations of the mycobacterial
strains studied. The data obtained will per-
mit using M. lulit as an alternative source of
antigens for diagnostic and other purposes
in leprosy.
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Effects of Vaccination with Several Mycobacterial
Proteins and Lipoproteins on Mycobacterium leprae

Infection of the Mouse
TO THE EDITOR:

Continuing our study (5) of the protective
effects of various components of Mycobac-
terium leprae and other mycobacteria
against infection of the mouse foot pad with
Al. leprae, we examined the potential o!'
several proteins and lipoproteins derived
from both M. /e/mie and Al. tubeirulosis to
protect mice against challenge with M. lep-
rae in the hind foot pad.

One-hundred-seventy, female BALB/c
+/+ mice, purchased from CLEA Japan,
Inc., Meguro-ku, Japan, and housed locally
ai the Sasakawa Research Building under
specific-pathou-en-free conditions, were di-
vided amoite II groups as shown in Table
• The four antigen preparations, which

were generated at Colorado State Univer-
sity, Fort Collins, Colorado, U.S.A., or Yon-
sei University, Seoul, Korea, were: M.
leprae soluble antigen from which lipoara-
binomannan had been removed (MLSA-
LAM): a pool of recombinant M. leprae
proteinslantigen 85A (32 kDa) and antis2en
85C (30 kDa)]; a pool of recombinant M.

mbennlosis proteins 138 kDa, ant igen 85A
(32 kDa), antigen 85C (30 kDa), 19 kDa, 23
kDa, and 14 kDal: and a pool of native
tubewnlosis lipoproteins prepared by ex-
traction of M. mberculosis with the deter-
gent TX114 (4). These were employed with
two adjuvants—Freund's incomplete adju-
vant (FIA) and monophosphoryl lipid A
(MPL) solubilized in triethanolamine
(TeoA) (1).

The antigens, which were emulsitied in
one of the adjuvants in every case but one,
were injected intradermally in each flank to
groups of 15 mice in a dosage of 20 pg per
mouse on three occasions 3 weeks apart.
The pooled M. tuberculosis lipoproteins
were administered to one group of mice
\vithout added adjuvara in the hope that the
inherent lipid element would provide its
own adjuvanticity. Additional groups of 15
mice were administered one of the ad-
juvants, and a final group of 20 mice, not
treated, served as the controls. Twenty-eight
days after the third injection, the antigen-
treated mice were inoculated, each with 5 x

M. leprae into the right hind foot pad

TA13LE Treatment of

Group no. No. mice Chal lenge site Treatment

1 20 13 HF Untreated controls
2 15 BHF FIA
3 15 BHF MPL
4 15 RHF MLSA-LAM in FIA
5 15 RHF MLSA-LAM in MPL
6 15 RHF rM.lep proteins in FIA
7 15 RHF rM.lep proteins in MPL
8 15 RHF rM.1b proteins in FIA
9 15 RHF rM.th proteins in MPL

10 15 RHF M.tb lipoproteins in FIA
15 M.lb I ipoproteins

'Abbreviations: 131-1F = iniee were inoeulated in both hind foot pads; RI IF = [Ince were inoeulated in the right
hind foot pari only; FIA = Freund's ineomplete adjuvam: MPL = monophosphoryl lipid A; MLSA-LAM = AI.
lept-ae soluble antigen from which Iipoarabinomannan and otherlipids had been extraeted; rM.lep = recombinant
Al. lepette; rM.tb = recombinant Al. ntbetrulosis.
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