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CORRESPONDENCE

This department is for the publication of informal communications that are
of interest because they are informative and stimulating, and for the discussion
of controversial matters. The mandate of this JOURNAL is to disseminate infor-
mation relating to leprosy in particular and also other mycobacterial diseases.
Dissident comment or interpretation on published research is of course valid, but
personality attacks on individuals would seem unnecessary. Political comments,
valid or not, also are unwelcome. They might result in interference with the
distribution of the Journail and thus interfere with its prime purpose.

A Claim for a Mycobacterium leprae Specific Antigen

To THE EDITOR:

The availability of armadillo-grown My-
cobacterium leprae has made it possible to
study its antigenic structure in greater de-
tail than before, and several investigators
are currently attempting to develop new
diagnostic reagents and techniques based
on the use of M. Ileprae isolated from ar-
madillo tissues. Two recent papers in the
INTERNATIONAL JOURNAL OF LEPROSY by
Caldwell, et al. report on such studies.

In the first paper (') Caldwell and Bu-
chanan studied surface proteins of M.
smegmatis iodinated by the lactoperoxi-
dase method. When surface labeled M.
smegmatis was mixed with armadillo liver
tissue and separated from tissue using a
method formerly employed by the WHO
Immunology of Leprosy (IMMLEP) Pro-
gramme for purification of M. leprae (%),
*‘as much as 50% of the surface proteins of
M. smegmatis was either released or de-
stroyed. In addition, another twenty dis-
tinct proteins were released from M. smeg-
matis after treatment with Triton X-100."
They pointed out that *‘similar losses of
proteins from M. leprae may also occur
using this procedure for M. leprae purifi-
cation. Separation techniques employing
surfactants and enzymatic treatment should
be carefully evaluated since proteins lost
during these procedures may prove rele-
vant to human immune responses to M.
leprae.”

In the second paper (*) Caldwell, et al.

studied acetone-killed M. leprae separated
from infected armadillo liver tissue without
the use of proteases (') and extracted these
bacilli with 0.2 M lithium acetate, 20 mM
EDTA at pH 8.8, in a procedure considered
to be particularly suitable for extraction of
surface components of bacteria. The con-
centrated antigen extract was analyzed by
double diffusion in gel, and the authors con-
cluded: *‘In this study we report confir-
mation of a protein antigen(s) specific for
M. leprae that was solubilized from organ-
isms that were separated from armadillo
liver tissue without employing any proteas-
es. The antigen is strongly precipitated by
treated lepromatous leprosy (LL) patients’
sera and also recognized by serum from
patients with tuberculoid leprosy. This in-
dicates its possible importance for the ser-
odiagnosis of leprosy.™’

We have attempted to reproduce the
findings reported by Caldwell, et al. This
work was greatly facilitated by a kind gift
of a small amount of the antigen purified by
Caldwell, et al. and a sample of their ab-
sorbed lepromatous leprosy serum. Thus
we could directly compare the results ob-
tained on our own isolated antigen prepa-
rations with those obtained on the antigen
preparation made by Caldwell, er al. Due
to the great importance of the matter, we
think that the largely negative results of our
experiments should be made known.

We extracted purified M. leprae obtained
as freeze-dried cobalt irradiated bacilli from
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P. Draper through the IMMLEP Pro-
gramme with lithium acetate. Three differ-
ent batches were extracted separately,
closely following the procedures described
by Caldwell, er al. M. leprae antigens were
demonstrated in the extracts, antigens no.
4, 5, and 7 (%) being positively identified.
Lepromatous sera precipitated with these
cross-reacting antigens in crossed immu-
noelectrophoresis (CIE), but no precipitate
line corresponding to the antigen of Cald-
well, et al. could be demonstrated in CIE
or double diffusion tests in gel.

Calculations based upon the figures pro-
vided by Caldwell, et al. (*) concerning the
number of M. leprae in the armadillo tissue
used for extraction and the amount of pro-
tein in their extracts indicated to us that a
major part of the extracted protein might
be of non-mycobacterial origin. Therefore,
experiments were made in parallel, starting
with the same amount of armadillo liver,
one containing M. leprae and the other not.
Our yield of M. leprae from the first liver
tissue was very similar to the yield of Cald-
well, et al. The two preparations obtained
looked virtually identical and were then ex-
tracted exactly following the procedure de-
scribed. The two extracts contained virtually
the same amount of protein, as determined
by the Folin assay. Since many armadillo
serum proteins and liver antigens cross-
react with the corresponding human anti-
gens (), the preparations were examined
by CIE using rabbit antisera against human
serum proteins and armadillo liver homog-
enate. Both extracts were shown to contain
armadillo liver components and armadillo
plasma protein antigens giving similar pat-
terns in these tests. The extract from the
M. leprae-containing preparation again
contained cross-reacting antigens, M. lep-
rae antigens no. 2, 4, 5, and 7 being posi-
tively identified. The other extract was
completely negative in parallel tests with
various anti-M. leprae reagents. With the
M. leprae antigen-containing extract we
did not get any precipitate line in double
diffusion tests similar to that reported by
Caldwell, et al. It was concluded from
these experiments that a major part of the
protein in the lithium extract prepared by
us was of armadillo origin.

Additional gel diffusion experiments us-
ing an array of anti-immunoglobulin re-
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agents proved that the M. leprae antigen-
containing extracts also contained armadil-
lo immunoglobulins. Anti-M. leprae anti-
bodies have been demonstrated in sera of
M. leprae inoculated armadillos (*). The
presence of immune complexes in the an-
tigen extracts is then expected. They may
cause aberrant reactions in gel diffusion
tests where the antigen concentration em-
ployed is as high as in the experiments de-
scribed by Caldwell, ef al. This matter has
not been further pursued.

The armadillo liver tissue provided for
our experiments by Dr. R. J. W. Rees and
the tissues used by Caldwell, er al. might
conceivably be different after the proce-
dures used for killing of M. leprae, and this
might have led to destruction of *‘the Cald-
well/Buchanan antigen’’ in the livers used
by us before purification of bacilli and ex-
traction. To try to exclude this possibility,
we prepared M. leprae from non-cobalt ir-
radiated armadillo liver under strict precau-
tions. The number of bacilli obtained and
extracted was larger than in our previous
experiments and larger than the amount
used by Caldwell, ¢r al. Again, the extract
obtained contained easily identifiable cross-
reacting M. leprae antigens, but we were
still unable to get a precipitate line in dou-
ble diffusion tests with the absorbed lep-
romatous serum.

Finally, the double diffusion experiment
shown in the Figure was made. The center
well contained the reference antigen kindly
provided by Caldwell and Buchanan.
Strong precipitate lines were obtained
against lepromatous sera (LL1 and LL2) in
the top and the bottom well. One of these
lines (indicated by an arrow) was very
sharp and straight with the typical appear-
ance of the precipitate line demonstrated by
Dr. Buchanan at an IMMLEP meeting in
Geneva, February 1979. The precipitate
line of Caldwell and Buchanan was thus
definitely confirmed in our laboratory. A
strong anti-M. avium antibody (®) and anti-
BCG (®) in neighboring wells interfered with
and bent «ll the precipitate lines between
the lepromatous sera and the reference an-
tigen preparation. To us, this proves that
there is a cross-reaction between the
claimed M. leprae specific antigen and M.
avium and BCG. The antigen thus contains
cross-reactive determinants, but the exper-
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Tue FIGURE. Double diffusion test in gel. The cen-
ter well contained the reference antigen isolated and
provided by Caldwell and Buchanan. Lepromatous
leprosy sera LL1and LL2 gave strong precipitate lines
with the reference antigen. The arrow points to the
sharp precipitate line with the distinctive appearance
previously demonstrated by Dr. T. Buchanan. Bend-
ing of this line by anti-M. avium and anti-BCG proves
cross-reactivity. “*Our antigen’’ means antigen ex-
tracted by us from M. leprae as described by Cald-
well, et al.

iment does not indicate or exclude that the
antigen contains additional M. leprae spe-
cific determinants.

The following conclusions have been
made.

1. We have not been able to reproduce
the lithium acetate extraction from M. lep-
rae of an antigen with similar properties to
the antigen extracted by Caldwell and Bu-
chanan. We do not know the reason for this
failure.

2. Based on experiments on antigenic
material isolated and provided by Caldwell
and Buchanan we have found that their an-
tigen cross-reacts with M. avium and BCG.

Cross-reacting antigenic components of
M. leprae may be very useful for antibody
assays in leprosy (* '?), and further studies
are needed to establish the value of Cald-
well and Buchanan's antigen in this regard.
However, strict criteria should be used to
accept a component of M. leprae as ‘M.
leprae specific’” (> 7). The antigen reported
by Caldwell and Buchanan is precipitated
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by anti-M. avium and by anti-BCG and
should therefore not be termed M. leprae
specific.

—Morten Harboe, M.D.

—Otto Closs, M.D.

University of Oslo
Institute for Experimental Medical Re-
search
Ullevaal Hospital
Oslo I, Norway

REFERENCES

1. Carpwerr, H. D. and BuchHanan, T. M. Im-
munochemical and structural integrity of surface
protein antigens of mycobacteria during separa-
tion from armadillo liver tissue. Int. J. Lepr. 47
(1979) 469-476.

2. CALDWELL, H. D., KIRCHHEIMER, W. F. and Bu-
cHANAN, T. M. Identification of a Mycobacte-
rium leprae specific antigen(s) and its possible ap-
plication for the serodiagnosis of leprosy. Int. J.
Lepr. 47 (1979) 477-483.

3. Cross, O., HArBOE, M., AXELSEN, N. H.,
BuUNCH-CHRISTENSEN, K. and MAGNUSssoN, M.
The antigens of Mycobacterium bovis strain BCG,
studied by crossed immunoelectrophoresis: a ref-
erence system. Scand. J. Immunol. 12 (1980) 249
263.

4. DraAPER, P. Cell walls of Mycobacterium leprae.
Int. J. Lepr. 44 (1976) 95-98.

5. Harsog, H. AND Cross, O. Immunological as-
pects of leprosy. In: Immunology 1980. New
York: Academic Press, 1980.

6. HArBOE, M., CLoss, O., BiorvaTN, B., KrRON-
VALL, G. and AXELSEN, N. H. Antibody response
in rabbits to immunization with Mycobacterium
leprae. Infect. Immun. 18 (1977) 792-805.

7. HarBoE, M., CLoss, O., BiuNE, G., KRONVALL,
G. and AXELSEN, N. H. Mycobacterium leprae
specific antibodies detected by radioimmunoas-
say. Scand. J. Immunol. 7 (1978) 111-120.

8. HarBOE, M. Cross, O., Rees, R. J. W. and
WaLsH, G. P. Formation of antibody against
Mycobacterium leprae antigen 7 in armadillos. J.
Med. Microbiol. 11 (1978) 525-535.

9. MELsoM, R., NaAFs, B., HArRBOE, M. and CLoss,
O. Antibody activity against Mycobacterium lep-
rae antigen 7 during the first year of DDS treat-
ment in lepromatous (BL-LL) leprosy. Lepr. Rev.
49 (1978) 17-29.

10. Necasst, K., Cross, O. and HArBOE, M. Cross-
reactions between serum proteins and water sol-
uble liver tissue antigens of the nine-banded ar-
madillo (Dasvpus novemcinctus Linn.) and man.
Clin. Exp. Immunol. 38 (1979) 135-147.

11. PRABHAKARAN, K., HARRIs, E. B. and KIRCHHEI-
MER, W. F. Binding of *C-labeled DOPA by My-
cobacterium leprae in vitro. Int. J. Lepr. 44 (1976)
58-64.



88 International Journal of Leprosy 1981

12. YobERr, L., Naars, B., Harsog, M. and Biune, antibody content throughout the spectrum and on
G. Antibody activity against Mycobacterium lep- the effect of DDS treatment and relapse in BT
rae antigen 7 in leprosy: Studies on variation in leprosy. Lepr. Rev. 50 (1979) 113-121.



	Page 1
	Page 2
	Page 3
	Page 4

