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Antibodies to Sulfolipids in Human
Leprosy Sera'
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Sufficient evidence has accumulated in
recent years confirming the presence of
common antigens in Mycobacterium tuber-
culosis and M. leprae. Antibodies to differ-
ent components, in particular to protein an-
tigens of M. tuberculosis, have been shown
in animals immunized with leprosy bacilli
(9 and in patients suffering from lepro-
matous leprosy ('"). Furthermore, cross
reactivity between a polysaccharide frac-
tion of 111. tuberculosis and M. leprae has
been shown ( 5 ). Among the lipids, antibod-
ies to phosphatides and in particular to
mannophosphoinositides of mycobacteria
have also been demonstrated in sera of lep-
romatous patients ( -1 . ' 2 ).

Recently, we have demonstrated the
presence of antibodies to sulfolipids in hu-
man tuberculous sera (n). Therefore, it was
of interest to determine the presence of an-
tibodies to sulfolipids in leprosy patients.
The results are presented in this commu-
nication.

MATERIALS AND METHODS
Large quantities of M. tuberculosis

H37Rv originally obtained from NCTC
London were grown in modified Youman's
medium.

Isolation of the antigen. Cells were har-
vested after four weeks and total sulfolipids
were isolated and purified according to the
procedure developed in our laboratory by
Prabhudesai, et al. ( 1 "). The procedure is
based on the sequential extraction of lipids
from mycobacterial cells with cold metha-
nol, hot methanol, and chloroform-metha-
nol (2:1, v/v). The chloroform-methanol (2:
1) fraction was absorbed on silica gel H and
neutral lipids were eluted with chloroform.
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Cord factor and sulfolipids were separated
from this gel by dry column chromatogra-
phy. The purity of the sulfolipids was
checked on micro thin layer chromatogra-
phy plates and they were found to be free
from contamination with other lipids or with
compounds containing amino groups.

Preparation of the sera. Blood from pa-
tients with leprosy was obtained by the der-
matology department of this Institute. The
sera were separated and merthiolated at a
1:10,000 level. Sera from normal subjects
were processed in a similar manner.

Immunological analysis
Agglutination. All the serum samples were

examined for the presence of agglutinating
antibodies by the techniques of Takahashi
(9. The procedure involves sensitization of
a standard kaolin particle suspension with
sulfolipid antigen at a concentration of 15

lipid/ml, followed by its reaction with
antisera. The reaction was interpreted as
positive when coarse and solid agglutinates
were present, and as negative when the ka-
olin powder rose in swirls after the tubes
were disturbed, in the same way as in the
control tube.

Agar gel diffusion. The precipitation re-
action was studied by double diffusion in
agar gel by the method of Ouchterlony (")
using sulfolipid as antigen.

RESULTS
Sera from 23 lepromatous leprosy pa-

tients, 5 tuberculoid leprosy patients, and
20 normal individuals were examined for
agglutination and precipitation using the to-
tal sulfolipids of M. tuberculosis as antigen.
Positive antibody responses were observed
by both the precipitation and agglutination
techniques in 22 of 23 lepromatous leprosy
patients. None of the tuberculoid patients
or normal subjects showed any reaction with
total sulfolipids (The Figure).
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THE FIGURE. Precipitin reaction in agar gel of sera

from lepromatous leprosy patients with total sulfolip-
ids of Mycobacterium tuberculosis. The central well

contains sulfolipid antigen. Wells I and 3 contain sera

from lepromatous leprosy patients. Wells 2 and 4 con-

tain normal human serum.

DISCUSSION
The occurrence of antimycobacterial an-

tibodies in the low resistant form of leprosy
is well documented. Antimycobacterial an-
tibodies have been found in a high propor-
tion of lepromatous patients but, as in the
present study, they can be detected in few
or no patients with tuberculoid disease ( 7 . '").

Reggiardo and Middlebrook (H) have iso-
lated serologically active glycolipids from
M. boils BCG which were reactive with
sera from patients with tuberculosis and
leprosy. Recently, Brennan and Barrow ('),
using a partially purified lipid fraction from
M. leprae, observed distinct lines of pre-
cipitation with antisera from lepromatous
patients and from an infected armadillo.
There was no reaction with sera from pa-
tients with tuberculosis or with M. avium
infection. They suggested that the lipid an-
tigens of M. leprae may be species specific
and related to the A, B, C, or G mycosides.
The presence of mycosides, cord factor, and
mannosides in M. leprae has been suggest-
ed by various authors ( 2 . 3 -1 ).

Although more than 20 years have passed
since Middlebrook, et al. (") described an
anionic sulfur-containing lipid in a virulent
strain of M. tuberculosis, the existence of

sulfolipids in M. leprae has not yet been
demonstrated. In this report the presence
of anti-sulfolipid antibodies in lepromatous
patients indirectly suggests the presence of
sulfolipids in M. leprae. This has been doc-
umented in Al. tuberculosis ( 13 ). Recently,
antibodies to sulfolipids-methylated bovine
serum albumin complexes have been ob-
served to afford protection against tubercu-
losis in guinea pigs ("). Therefore, sulfolipid
antigens could be tried as an antileprosy
vaccine, and work in this direction is war-
ranted.

SUMMARY
Antibodies to sulfolipids of Mycobacte-

rium tuberculosis H37Rv have been dem-
onstrated in patients with lepromatous lep-
rosy by precipitin reaction in the agar gel
and kaolin agglutination techniques.

RESUMEN
Por medio de una reacciOn de precipitaciOn en gel

de agar y por aglutinaciOn, usando kaolin como so-

porte, se demostni Ia presencia de anticuerpos que

reaccionan con sulfolipidos del Mycobacterium tuber-

culusis en pacientes con lepra lepromatosa.

RESUME
Chez des malades atteints de lepre lepromateuse,

on a pu demontrer Ia presence d'anticorps aux sulfo-

lipides de Mycobacterium tuberculosis H37Rv, en ayant

recours a des techniques de reaction de precipitation

en agar-gel et d'agglutination stir kaolin.
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